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The Vision

To promote societal empowerment and become an institution of excellence in the field of
engineering education and research

The Mission

« To develop the students into outstanding professionals through innovative Teaching
- Learning process

« To uphold research through long term Academia - Industry interaction

« Toinculcate ethical standards and moral values
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Academic Regulations for B. Tech. (Regular, Honors and Minor with Specialization) Program

(For all the candidates admitted from the Academic Year 2020 — 2021 onwards)

B. Tech. (Regular: 160 Credits | Lateral Entry: 121) | B. Tech. (Honors/Minor - Regular: 180 Credits | Lateral Entry: 141)

1. Preliminary Definitions and Nomenclature

In this regulation, unless the context otherwise requires:

a. Degree:The academic award conferred upon a student on successful completion of a
programme designed to achieve the defined attributes. It is referred to as Under-Graduate
(UG) Degree, thatis B.Tech. degree

b. Program: The cohesive arrangement of courses, co-curricular and extracurricular activities to
accomplish predetermined objectives leading to the awarding of a degree. It also means
specialization or discipline of B.Tech.

c. Course:Theory, Practical or Theory-cum-Practical subject studied in a semester, like
Engineering Mathematics, Physics, etc.

d. “University” means Jawaharla Nehru Technological University — Gurajada, Vizianagaram
(UNTU-GQV)

e. ‘Institute” means Nadimpalli Satyanarayana Raju Insitutute of Technology (NSRIT)

2. Eligibility for Admission

2.1.

22.

Admission to the B. Tech. (Regular, Honors and Minor with Specialization) shall be made subject
to the eligibility and qualifications as prescribed by Andhra Pradesh State Council for Higher
Education (APSCHE), Government of Andhra Pradesh. The total number of seats as per the
approved annual intake is categorized into two categories viz. Convenor Quota (Cat. — A) and
Management Quota (Cat. — B) with a ratio of 70:30 (G. O. No. 52). The admission under Cat. — A
shall be done based on the merit score secured through state-wise common state commone
entrance test i.e.,, AP Engineering Agricultural, Pharmacy Common Entrance Test (AP -
EAPCET). The allotment pertaining to Cat. — B admission, the merit list based on 10+2 shall be
taken as a benchmark in compliance with the norms issued by APSCHE

With regard to the students admitted through Lateral Entry Scheme, the students shall be admitted
directly into semester IIl of the second year of B. Tech. programs. Under this scheme 10% seats
of the sanctioned intake will be available in each program of study as supernumerary seats.
Admissions to this 3 year B. Tech. lateral entry Programme will be through Andhra Pradesh
Engineering Common Eligibility Test (ECET). The maximum period to complete B. Tech. under
lateral entry scheme is 6 consecutive academic years from the date of joining

3. Duration and Medium of Instruction of the Program

The program duration for the award of degree in B. Tech. (Regular, Honors and Minor with
specialization) will be of 4 academic years and each academic year will have two semesters. In case, if
the student is unable to complete the program in the above said stipulated duration, he/she shall be
permitted to complete the program of study within 8 consecutive academic years from the year of
admission into B. Tech. program. For the students admitted through lateral entry scheme the duration
of the program is 3 years and 6 years if the student fails to complete the program of study in the
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stiupulated duration of 3 years. The student who fails to meet the requirements for the award of
B. Tech. program during the above said extended duration shall forfeit the degree in B. Tech. program
of study. The medium of instruction during the program of study is English.

Academic Calendar: As already mentioned, each academic year will have two semesters. Each
academic year, an academic calendar will be issued by the Office of the Controller of Examinations
(CoE) indicating the duration of instruction period, mid-term tests, semester-end examinations, practical
examinations and eventually evaluation. Normally each semester will have fifteen weeks of instruction,
one week of practical examinations and two to three weeks for descriptive examinations. In total, each
semester will span for a maximum duration of 15 - 19 weeks.

4. Programs of Study

NSRIT offers seven programs of four year duration leading to Bachelor’s Degree in Engineering and
Technology (B. Tech.) as follows
i.  Civil Engineering
i. ~ Computer Science and Engineering (CSE)
i. ~ Computer Science and Engineering (Artificial Intelligence and Machine Learning)
iv.  Computer Science and Engineering (Data Science)
v.  Electronics and Communication Engineering (ECE)
vi.  Electrical and Electronics Engineering (EEE)
vii. ~ Mechanical Engineering

5. Structure of Programs
5.1. Categorization of Courses

Each program shall have a common curriculum framework with well defined educational
objectives, program outcomes and courses outcomes as per the philosophy of Outcome Based
Education (OBE) in line with the Vision and Mission of the department offering the program and in
turn in accordance with the Vision and Mission of the Institute. The program structure comprise of
theoretical courses, practical courses, theory-cum-practical courses, MOOCs, summer and full
semester internship, skill oriented courses, project work, seminars and other relevant courses
meeting industry requirements. As the curriculum is framed with Choice Based Credit System
(CBCS), the students have the flexibility in opting the courses of their choice under the category of
electives. The courses of a particular program are categorized as follows

a. Foundation Courses
i. Humanities and Social Science including Management (HS)

ii. Basic Science (BS)

iii. Engineering Science (ES)
b. Professional Core Courses relevant to the chosen program of study
c. Electives

i. Professional Electives (PE) relevant to the chosen program of study
i. Open Electives (OE) relevant to other programs of study
Project, Seminar and Internship
e. Skill Oriented Courses (SOC) and Industry Connect Courses (ICC)
f.  Mandatory Courses (MC) as prescribed by AICTE / UGC
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5.2. Nomenclature of Credit Distribution

No. Nature of Course Credit Nomenclarture
1 Theory Course / Elective Course (per Hour) 1.0 1 hour / credit
. , 0.5 hour/
2 Practical / Drawing Course (per Hour) 0.5 credit
3 Summer Internship (2" Year | 3¢ Year) 1.5]3.0
4 Full Semester Internship 6.0
5 Capstone Project 6.0 -
6 Moocs (Per Hour) 1.0 1 hour / credit
7 | Skill Advanced / Soft Skill Course (per Hour 2.0 gg dri‘tou”
8 Mandatory Course
9 Counseling/Mentoring
10 | Sports/Hobby Clubs/Activities

5.3. Structure of Curriculum

Sem | No. of Theory Courses No. of Lab Courses, Internship, Term Total

Paper, Project Credits
I 5 Theory 3 + Sports/Hobby Clubs/Activities 19.5
Il 6 (5 Theory + 1 MC) 3 + Sports/Hobby Clubs/Activities 19.5
Il | 7(5Theory +1SOC +1MC) 3 + Sports/Hobby Clubs/Activities 215
IV | 6(5Theory +1S0C) 3 + Sports/Hobby Clubs/Activities 215

2 + Sports/Hobby Clubs/Activities +

V | 7(3Theory + 1 PE+10OE +1 SOC + 1 MC) . 215
Summer Internship #1
VI | 7(3Theory + 1 PE+1 OE + 1 SOC + 1 MC) 3 + Sports/Hobby Clubs/Activities 21.5
VIl | 7 (3 PE +20E (MOOCs) + 1 Elective (HS) + 1 SOC) Summer Internship #2 23
VIl | Project Full Semester Internship 12

Total Credits 160

5.4. Credit Distribution for each Category

Credits
No. | Category Regular Lateral
Foundation Courses 55.5 13.5
1 Humanities and Social Science including Management (HS) 10.5 06.0
Basic Science (BS) 21.01 06.01
Engineering Science (ES) 24.01 04.51
2 Professional Core Courses 51.07 51.01
Electives 27.0 27.0
3 Professional Electives 15.0 15.0
Open Electives 12.0 12.0
4 Project, Seminar and Internship 16.5 16.5
5 Skill Oriented Courses 10.0 10.0
Mandatory Coursesas prescribed by AICTE and UGC (Not to be accounted
6
for CGPA)
7 Audit Course -
Minimum credits to be earned for the award of the B. Tech. (Regular) degree 160 121

The total number of credits may have marginal variation from one program to other program based on the requirement to
accomadate few eseential courses related to the program of study

vi
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Assessment Pattern for the Courses

With the true spirit of implementing Outcome Based Education (OBE), each course is designed
with customized assessment pattern addressing the various cognitive levels of Revised Bloom’s
Taxonomy (RBT) with appropriate proportion covering the breadth and depth of the courses. The
Assessment Instrument or QPs shall be designed with a combination of question responses with
short answer, long answer, higher order thinking skills through critical thinking and creativityand
MCQ that fits best to the assessment of the intended learning outcomes. The course instructor
can also take the liberty of setting their own customized question papers along with the distribution
of marks leveraging the status of autonomous promoting higher order thinking skills and creativity
through case studies or questions related to problems solving skills through open book
examinations other than that of the one prescribed in the academic regulation 2023. This shall be
deployed by taking necessary approval from the respective Chairman, Board of Studies and the
Head of the Institution as well before the commencement of the course while preparing the course
plan along with the rubircs indicating the criteria and scale/metirc for assessment. With regard to
the assessment pattern for the skill oriented courses, appropriate assessment instrument shall be
developed by the respective course facilitator that suits to assess the skills that are expected from
the courses by taking approval from the respective Chairman, Board of Studies and the Head of
the Institution as well before deploying for assessment. Incase of video based grading, suitable
rubrics shall be developed for mearing the course outcomes or intended learning outcomes. In all
the cases other than the assessment pattern being prescribed in the academic regulation 2023,
the pattern of customized assessment pattern shall be submitted to the office of the Controller of
Examinations before the commencement of the course.

Internship / Community Service Projects (CSP)

As per the guidelines specified in these regulations, each student is expected to undergo
community service projects (CSP),internship in the form of summer and full semester internship
(FSI) during the program of study and it is mandate for all the students. The curriculum offers two
summer internships i.e., one at the end of second year and the other one is at the end of third year
of study; each one spans for a duration of four to eights weeks. The CSP shall be taken at the
level of second year as an alternate option to summer internship (Phase ) as per the standard
operating procedure prescribed by the institution and the allotment is purely at the discretion of the
Industry — Institute Engagement cell based on the requirement and availability of internship offers.
With regard to the FSI, the curriculum provides flexibility at two different slots during VIl and VIII
semesters with a span of 12 weeks — 16 weeks. The students who are opting FSI either during
semester VIl or VIII shall register for the course during the semester V through the Head of the
department and the same shall be forwarded to the Office of Controller of Examination (CoE) and
Internship Cell. To ensure effective implementation of FSI, the Institute shall depute ~50% of the
interns during semester VIl and the rest during semester VIII. Accordingly, the courses pertaining
to the semesters shall be inter-changed. The students who are opting for FSI in semester VIII shall
be permitted to take up the capstone projectat the industries along with the FSI in the same
industry,if he/she is interested and submit a separate report along with internship/training report.

vii



5.7.

5.8.

59.

NSRIT | Academic Regulation 2020. Revision 1.0. Approved in VI Academic Council Meeting

Students will be evaluated by a panel of internal and external subject matter experts (SMEs)
nominated by the Office of the CoE. It is mandate for all the learners going either for internship /
CSPs to capture a video demonstrating the self reflection on the learning outcomes for grading by
the course supervisor/guide.

Project Work

Each student is expected to carryout one capstone project relevant to his/her program of study or
interdisciplinary of nature leading to design, development of solutions, and fabrication of system
component or a product. On successful completion of the project work, the students are expected
to submit a detailed project report along with the working models, if any for evaluation. The office
of the CoE shall nominate a team of experts to assess the quality and evaluate the project as per
the evaluation guidelines prescribed in the academic regulation. Incase, if any student is
interested in doing industry oriented project (Individual) atthe industries or research organization,
he/she shall take up the project duly approved by the Head of the Department, CoE and the Head
of the Institution well before the commencement of the course. In such cases, the students should
inform the respective department well in advance, preferably during semester VII. The students
who opted FSI in the semester VII shall take up the courses as prescirbed in the curriculum during
semester VIl along with the capstone project.

Statutory Mandatory Courses and Audit Courses

Mandatory courses are those courses which are designed inline with the requirement of AICTE.
These courses do not carry any credits and are not accounted for the calculation of CGPA.The
students shall register for the courses in the respective semester as specified in the curriculum. All
the students (regular and lateral entry students) shall complete the mandatory course by taking
two assessment in the form of multiple choice questions during the continuous assessment. A
minimum of 40% of marks (average of two continuous assessment) is required to complete the
course and the status of completion will be indicated in the grade memo and an online certification
is also mandatory for a duration of 30 hours in the relevant area as specified in the curriculum. In
addition to the above, the curriculum provides flexibility to nurture employability skills through audit
courses and it is mandatory for all students to complete the audit courses for the award of the
degree and it will not be counted for the calculation of CGPA. The academic regulation permits
autonomous learning with mandatory courses promoting self learning ability among the learners.

MOOCs and Autonomous Learning

The curriculum provides adequate flexibility for the students to take up MOOCs through self-study
mode enabling them to learn the courses on independent/autonomous mode with minimal
guidance of faculty mentor to earn necessary credits for the award of the degree B. Tech.
(Regular) and B. Tech. (Honors & Minor with Specialization) and the attendance is not mandatory.
The courses shall be opted from MOOCs platform viz. NPTEL, SWAYAM or any other platforms
as approved by the respective Chairman, Board of Studies (BoS). Incase of MOOCs through
NPTEL, SWAYAM, the credits shall be directly transferred without conducting any further
examination from the institution. For all other platforms, the assessment pattern for such courses
which are part of the curriculum for the B. Tech. (Regular) degree shall be carried out as similar to
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other regular theory and skill-oriented courses. And for B. Tech. (Honors) and B. Tech. (Minor with
Specialization) shall be inline with the agencies or the platforms offering these courses. Further, if
the grade is not specified by the particular agency or platform, the office of CoE shall follow the
institutional SOP for the award of the grade and take necessary approval from the Academic
Council through circulation. MOOCs shall be identified by the respective department taking
necessary approval from the BoS/Chairman (BoS) and shall be intimated well in advance to the
students. Futher, in case, if the student is preferred to undergo Semester Away Programme as per
Clause 5.11 during semester VII, the credits earned through self-study courses shall be
compensated for the calculation of CGPA. The curriculum provides flexibility to the students to
select the semester VIl on self-study mode to facilitate the Semester Away Program. Incase of
notification of On-Job Training (OJT) by the institute industry-institute engagement cell during
semester VI through VI, the academic regulations 2023 provides flexibility enabling the students
to opt self learning in the respective semester and can appear for continuous assessment and
semester end examinations as per the examinations schedule and fulfill the credit requirement for
the award of the B. Tech. program. In such cases, the attendance at the industries/research
organization shall be taken for promotion from one semester to subsequent higher semesters for a
duration of 15 weeks.

5.10. Industry Supported Courses

5.11.

a. Students can opt for one-credit courses, offered by experts from industry/research
organizations which are approved by academic council. Students can register such
coursesfrom his/her second year of study as and when these courses are conducted by
various departments. A student is also permitted to register for the courses of other
departments, provided the student has fulfilled the necessary pre-requisites of the course
being offered andsubject to the approval of both the Heads of Departments. There is no limit
to the number of 1-credit or 2-credit courses a student can register during the programme of
study. However, a student can register for only one course in a semester. These courses are
evaluated by the respective course coordinator of the programme. The maximum number of
credits that can be earned from industry supported courses is limited to four

b. If a student does not successfully complete the registered industry supported 1-credit or 2-
credit courses in a semester, the registration of that course will be considered as cancelled.
Further, it will not be treated as arrear and no supplementary examination will be conducted;
alternatively, if he/she wishes, he/she can re-register for the same course in the ensuing
semesters and successfully complete it as and when it is offered subsequently

c. The credits earned through these courses will be treated over and above the credit
requirement for the award of the B. Tech. (Regular, Honours and Minor with specialization)
programs

Semester Away Programme (SAP) to Promote Multi-disciplinary Skills (Choice Based
Semester System): The interested students can have the option of undergoing Semester Away
Programme leveraging Choice Based Semester System during semester VII with Higher
Learning Institutions at Foreign Countries or Institutions of National Repute or Research
Organizations in India, by earning necessary equivalent credits in the semester VIl through
course study, projects or whatever terms and conditions as prescribed by the respective
organization.In addition to the above, the students can opt a combination of 1-, 2-, 3-, 4-credit
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courses to compensate the credits required for semester VII on self study mode in case of
shortage of credits.The students who are interested to opt for SAP shall register to the office of
CoE during the beginning of semester IIl and initiate self-study mode for futuristic compensation
of credits. The registration for this SAP is valid as long as the students maintain 8.0 CGPA in all
semesters with no history of arrears. Incase, if the student fails to register during the above said
period, he/she may register for the same by taking prior permission from the respective Head of
the Department. Further, the students are encouraged to opt inter-disciplinary courses of their
interest (need not be in the area of the program of study). The Controller of Examinations shall
ensure that necessary approvals are taken from the Academic Council well before the time
period of their SAP. In case of any uncertain circumstances, if the student fails to complete
SAP, the registration will be cancelled automatically and he/she can earn the credits required
for that particular semester through self-study mode.

Procedure for Awarding Marks for Continuous Assessment
Theory(Internal: 30 Marks | External 70 Marks)

Continuous Internal Assessment #1 (First two and half units with a duration of 90
Minutes)

Descriptive Examination : 20 Marks
Assignment : 05 Marks

Continuous Internal Assessment #2 (Next two and half units with a duration of 90
Minutes)

Descriptive Examination : 20 Marks

Assignment : 05 Marks

Comprehensive Quiz (50 Multiple Choice Questions each carries 01 mark and scaled
down to 05 Marks)

The final internal marks will be awarded by considering equal proportion for both the CIA which
shall be scaled down to 25 marks and 05 marks from comprehensive quiz.

Laboratory Courses (Internal: 30 Marks | External: 70)

Total Internal Marks : 30 Marks

Distribution for Continuous Evaluation

Continuous Assessment : 10 Marks

Record : 10 Marks

Internal Test : 10 Marks

Total External Marks : 70 Marks

Experiment & Viva - Voce : 50 Marks

Video assessment (Learning outcome) : 20 Marks (One video shall be uploaded by the

student demonstrating the self reflection on that particular laboratory course for grading)
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Drawing and Design Related Courses(Internal: 30 Marks | External: 70 Marks)

Total Internal Marks : 30 Marks
Distribution for Continuous Evaluation

Continuous Assement : 15 Marks
Internal Test : 15 Marks
Total External Marks : 70 Marks

There shall be two internal tests in a semester for 15 marks each and final marks will be
calculated by considering equal proportion for both the CIA.

Mandatory Courses

Assessment :As prescribed in the Academic Regulation
Online certification course :01 course (in the relevant area of the pursuing
mandatory course with @ minimum duration of 30 hours and the students need to submit the
certification of completion and assessment compliance issued by the respective online learning
platforms)

Technical Paper Writing

Internal Review #1 : 10 Marks
Internal Review #2 : 10 Marks
Final Review and Presentation : 30 Marks

Paper Publications: Students are requested to publish their review articles to either peer-
reviewed journals or any one of the reputed conferences and submit the published paper. It is
mandatory for the award of the degree. Academic regulation suggest to publish the articles
either in UGC — CARE or journals indexed by SCOPUS.

Summer Internship (Internal: 50 Marks)

Interim Assessment and Report Writing : 20 Marks
Final Presentation : 30 Marks

Full Summer Internship (Internal: 100 Marks | External: 100 Marks)

Interim Review #1 (Industry Supervisor) : 20 Marks (Rubrics based)
Interim Review #2 (Industry Supervisor) : 30 Marks (Rubrics based)
Terminal Presentation : 15 Marks (Presentation)
Report : 25 Marks

Video based assessment : 10 Marks

In all the continuous assessment pertaining to internship, the major focus of the assessment will
be predominently on skills and application of knowledge viz. Communication Skills, Team-Work,
Organization Skills, Interpersonal Skills, Analytical and Problem Solving Skills, Leadership
Skills, Work Ethics and any specific intiatives by the interns.

Skill Oriented Courses (Internal: 50 Marks)

Interim Assessment and Report Writing :15 Marks
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QOutcomes : 20 Marks
Final Presentation 10 Marks
Video based assessment : 05 Marks

The outcomes shall be in the form of design, development of working model of a system
component or a product and these 20 marks shall be awarded based on Rubrics that addresses
Critical Thinking, Creativity, Collaboration and Communication.

Project (Internal: 100 Marks | External: 100 Marks)
Distribution of Marks (Continuous Internal Assessment)

Innovativeness of the Project : 10 Marks

Literature Survey : 05 Marks
Experimentation/ Simulation : 15 Marks
Presentation, Interpretation&

Analysis of Results : 15 Marks

Interim Review #1(Presentation) : 05 Marks

Interim Review #2 (Presentation) : 05 Marks

Product Development : 15 Marks

Terminal Presentation : 10 Marks

Report : 05 Marks

Publication in Conference / Journal (CARE)  : 05 Marks

Video based assessment : 05 Marks (Mandatory)
Online Certification : 05 Marks (Mandatory)

The online certification shall be from MOQOCs platform with a minimum duration of 30 — 45 hours
and the student need to earn the certification and for which there will not be any further
assessment from the institution or program of study.

A student shall earn the following percentage of minimum percentage of marks in each theory,
practical, design and drawing course in B. Tech. program.

e A minimum of 35% (24 and above out of 70 marks) of marks for each course Semester
End Examinations (SEE) and
e A minimum of 40% marks for each course considering both CIA and SEE taken together

6. Attendance Finalization and Result Declaration

6.1. Procedure

The attendance shall be calculated as per this autonomous regulation 2020 for the students to
appear for the end semester examinations as per clause 6.2. The Institute shall formulate a
committee “Joint Board” constituting of Principal (Chairman), Chairpersons of all Boards of
Studies, Controller of Examinations (Member Secretary) and two senior members of faculty. The
tenure for the senior members of faculty shall be of 2 years. The member secretary shall place the
attendance of all the students before the Joint Board for approval before the finalization and
declaration of attendance. The same procedure shall be adopted for declaring the end semester
examination results.

xii
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6.2. Attendance Requirements and Result Declaration Procedure

a. A student shall be eligible to appear for the end semester examinations if he/she acquires a
minimum of 75% of attendance in aggregate of all the courses in a semester and shortage of
attendance below 65% shall in no case be condoned and such cases will not be permitted to
appear for the end semester examinations

b. Condonation for shortage of attendance in aggregate up to 10% (65% and above and below 75%)
in each semester shall be permittedbased on medical leave (hospitalization / accident / specific
iliness) and on-duty leave for participation in College / University / State / National / International
Sports events with prior approval from the competent authority. After taking necessary approval
from the Head of the Institution or Competent Authority, the student shall be permitted to appear for
the end-semester examination by paying the condonation fee as prescribed by the Office of CoE.
However, the student who have represented the college in outside world activities shall be
exempted in paying the condonation fee

c. A student who has secured less than 40% of attendance in a particular course shall not be
permitted to appear for the end semester examination though he/she maintains more than 75% of
attendance in aggregate of all courses in that particular semester. In such cases, the student need
to reappear physically as and when the courses are being offered by the respective department
and accordingly the time-table shall be optimized to avoid overlapping

d. Students, who do not meet the minimum required attendance in a semester, shall be detained in
that particular semester and they will not be promoted to the next semester. In such cases, the
student need to rejoin in that particular semester in the subsequent academic year

e. Academic regulations applicable to the semester in which re-admission is sought shall be
applicable to the re-admitted student

f. In case if there are any professional electives and/or open electives, the same may also be re-
registered if offered by the respective program of study. However, if those electives are not offered
in the later semesters, alternatively, the students may opt other electives from the same set of
elective courses offered under that category in that particular semester

Promotion Policies

During the four year (Regular) or three year (Lateral) program of study, it is mandatory for all students
to maintain a minimum of 40% of the credits pertaining to the current year of study to get promoted to
subsequent year of study, say 2™ year to 3 year and so on. In case if the student fails to earn the
necessary percentage of credits required for promoting to subsequent year of the program of study,
he/she will be detained and he/she need to earn the required credits and take re-admission in the
subsequent years of the academic year to complete the B. Tech. degree program.

Eligibility for the Award of the Degree

A student shall be declared to eligible for the award of the degree in B. Tech. (Regular) program if
he/she has fulfilled the following requirements

a. The student should earn the minimum requirement of credits (160 for regular admission and
121
credits for lateral entry) and cleared all the mandatory courses as prescribed in the curriculum
within the maximum duration of 8 consecutive academic years (Regular) and 6 consecutive
academic years (Lateral) from date of admission

b. The student should maintain more than 5 CGPA at any point of time

c. The student shall not have any pending disciplnary issues
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The student shall forfeit his/her Degree and his/her admission stands cancelled if he/she fails to meet
the above compliance.

9. Award of Grades

Range of Marks Letter Grade | Grade Point
>=90 (0} 10
>=80<90 ‘At 09
>=70<80 ‘N 08
>=60<70 ‘BY 07
>=50<60 B 06
>=40 <50 ‘C 05
<40 ‘F 0
Absent ‘AN 0
Non completion of a semester (Repeat) T 0
Withdrawal from end semester examination ‘W 0

After completion of the programme, the Cumulative Grade Point Average (CGPA) from the | Semester
to VIII Semester (from Il to VIII semester for lateral entry) is calculated using the formula:

i=1 Ci
where ‘n’ is the number of courses registered for, ‘ci” is the credits allotted to the given course and ‘gi’ is

the grade point secured in the corresponding course

10. Classification of the Degree Awarded

a. B. Tech. (Honors): In addition to the requirement as cited in (10.c), if the student secures 20
additional credits in accordance with the clause (14), he/she shall be declared with B. Tech.
(Honors)

b. B. Tech. (Minor with Specialization): In addition to the requirement as cited in (10.c), if the
student secures 20 additional credits in accordance with the clause (15), he/she shall be declared
with B. Tech. (Minor with Specialization)

c. B. Tech. (Regular) - First Class with Distintion: The student who qualifies for the award of the
B. Tech. degree in the chosen program of study with 160 credits (Regular) and 121 credits
(Lateral) within 5 consecutive academic years (Considering the formal approval for the break of
study from the competent authority) from the date of admission at his/her first attempt maintaining
7.5 CGPA and above shall be declared to have passed in first class with distintion and should not
have been prevented from appearing end semester examinations for the want of attendance
requirements

d. B. Tech. (Regular) - First Class: The student who qualifies for the award of the B. Tech. degree
in the chosen program of study with 160 credits (Regular) and 121 credits (Lateral) within 4
consecutive academic years from the date of admission maintaining 6.75 CGPA and above shall
be declared to have passed in first class and should not have been prevented from appearing
end semester examinations for the want of attendance requirements
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e. B. Tech. (Regular) - Second Class: The student who qualifies for the award of the B. Tech.
degree in the chosen program of study with 160 credits (Regular) and 121 credits (Lateral) within
8 consecutive academic years from the date of admission maintaining 5.75 CGPA and above and
less than 6.75 CGPA shall be declared to have passed in second class

f. B. Tech. (Regular) - Pass: All other students who have not covered and qualifies for the award
of the degree maintaining 5.00 CGPA and above and less than 5.75 CGPA shall be declared to
get Pass with minimum credit requirement for the award of the degree in B. Tech. program

11. Flexibility to Add or Drop Self Study Courses (SSC)

a. Itis mandatory that all the students need to earn the minimum number of the credits for the award
of B. Tech. degree in their respective program of study. However, a student can earn more
number of credits if he/she opt, by registering additional courses, from the list of courses available
in the curriculum of all disciplines, over and above to the existing courses from semester IV - VI.
The student shall be permitted to drop any SSC at any point of time and registration for such
courses gets cancelled and will not be reflected in Cumulative Grade Memo (CGM)

b. All the courses registered and cleared by a student in this mode will be mentioned in the CGM as
additional acquired. However, the CGPA is calculated as per the minimum requirement of the
credits for the award of the B. Tech. degree

12. Withdrawal from the Examination

a. A candidate may, for valid reasons, be granted permission by the Principal to withdraw from
appearing for the examination in any course or courses of only one semester examination during
the entire duration of the Degree Programme. Also, only ONE application for withdrawal is
permitted for that semester examination in which withdrawal is sought

b. Withdrawal application shall be valid only if the candidate is otherwise eligible to write the
examination and if it is made prior to the commencement of the examination in that course or
courses and also recommended by the Head of the Department

c. Such withdrawal from the examination shall be treated as absent for the 1st attempt to the
respective examination and will lose the eligibility for First Class with Distinction

d. If any student is intended to drop FSI subsequent to his/her registration followed by allotment,
he/she needs to re-register the course

13.Transitory Regulations: To enable the students to take admission or entry into NSRIT from other
Institution either by Transfer, Re-admission, Admission, or Transfer from other engineering Institution
affiliated to INTUK/Academic regulation within the Institute, the following regulations shall be followed
based on the nature of case as cited above.

e Transfer of candiate from Autonomous / Non-Autonomous Institution affiliated to JINTUK
¢ Within the Institution from one regulation to other academic regulation

a. Transfer of a candidate from Autonomous / Non-Autonomous Institution affiliated to JNTUK

Any canddate who is interested to take admission in NSRIT from a non-autonomous engineering
institution affiliated to the parent university either in the semester Il or thereafter, shall acquire the
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credits required for graduation as per the Institute autonomous regulations and the candidature
shall be treated under following category

Students from non-autonomous institution seeking admission into semester Il shall be treated in
par with the students taking admission for 3 year program of study (i.e. lateral entry students) and
should have cleared all the courses in the semester | and Il as per university regulation. The
same shall be calculated as per NSRIT regulations if the student is seeking admission into NSRIT
from an autonomous institution. The credits earned during semester | and Il shared be calculated
as per the Institute autonomous regulations and in case if the earned credits during first two
semestersare not adequate to take admission in the semester I, the student shall take additional
courses approved by the respective Board of Studies and Academic council during semester Il at
NSRIT on self study mode and the same procedure shall be followed for taking admission into
higher semesters

b. Within the Institution from one regulation to other academic regulation

A student taking admission under one regulation, say Academic Regulation 2020 in the first year,
shall continue with the same regulation and should earn the necessary credits as metioned in the
academic regulation at the time of joining. However, In case of readmission into a subsequent
new regulation, and if the readmission is into any of the semesters from semester | through 1V,
the student shall follow the current regulations to which he/she taking admission and continue
with the same regulation till graduation. In case of any credit shortage, the necessary credits shall
be earned on self study mode to compensate the required number of credits. In case of excess
credits, it will be treated as over and above.

In both the cases (a) and (b), the details shall be forwarded to the parent university along with the
proceedings of the Academic Council.

14. B.Tech. (Honors): The curriculum provides flexibility to enable the students to register for B.Tech.
(Honors) program by earning additional 20 credits which is over and above the requirement for the
award of B.Tech.(Regular) degree. He/She shall register in the office of the CoE during semester |lI
provided he/she secures 28 CGPA without backlogs in earlier semesters. If he/she wishes to withdraw
from B.Tech. (Honors) program at any point of time, the credits obtained will not be compensated for
the award of the degree and considered as over and above. The maximum enrollment B. Tech.
(Honors) shall be restricted to 10% of the total intake in a particular batch of students.

The additional 20 credits shall be earned by opting four 4-credit courses offered by the respective
program of study which are categorized in the curriculum and these courses shall be offered with a
combination of guided learning or taught courses or self study mode depending on the total number of
students registered for that particular course and the Chairperson of the Board of Studies reserves the
right to decide the mode of delivery. Apart from this, he/she shall choose two 2-credit MOOCs of 30
hours or 6 weeks duration. Above all, if any student fails to maintain the 8 SGPA in the subsequent
semesters after semester lll, the registration for the B. Tech. (Honors) program stands cancelled
without any notification. In case of students admitted through lateral entry, the CGPA compliance will
be considered from semester Il onwards as already mentioned.
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B.Tech. (Minor with Specialization): The curriculum provides flexibility to enable the students to
register for B. Tech. (Minor with Specialization) program by earning additional 20 credits which is over
and above the requirement for the award of B. Tech. (Regular) degree. He/She shall register in the
office of the CoE during the semester Il provided he/she secures 28 CGPA without backlogs in earlier
semesters. If he/she wishes to withdraw from B. Tech. (Minor with Specialization) program at any point
of time, the credits obtained will not be compensated for the award of the degree and considered as
over and above. In case of students admitted through lateral entry, the CGPA compliance will be
considered from semester Ill onwards.

The student shall opt three inter-disciplinary courses each of 3-credit as listed in the curriculum offered
by other programs and one 3-credit MOOCs of 30 hours or 6 weeks duration in addition to a project of
8-credit leading to design, process development, system component design & fabrication and
application development relevant to the chosen field of interest prescribed in the curriculum.

Academic Bank of Credits: This academic regulation 2023 provides complete scope of academic
flexibility in accordance with The Gazette of India, the notification issued by UGC pertaining to the
Academic Bank of Credits (ABC) vide File No. 14-31/2018 (CPP - II) dated 28t July, 2021, New Delhi.
The ABC provides a full length academic flexibility while removing rigid curriculum boundaries and
creating new possibilities of life-long learning.

Incase with students registering under ABC, it is very much mandate and recommended to complete
the courses pertaining to professional core and the courses at the lower semesters, especially, the
courses pertaining to Mathematics, Physics, Chemistry and few related to Engineering Sciences.
Further, the students opting for industry connect courses can be accumulated, transferred and
redeemed for the award of B. Tech (Regular) degree alone and courses in the curriculum other than
the category of Basic Sciences, Engineering Sciences and Professional Core can be compensated.

Temporary Break of Study from the Program: The curriculum provides flexibility for the students
having 29 CGPA to take a break of one year at any time after the end of I/ll/Ill year of study to pursue
entrepreneurship on full time. This period of gap shall be counted for the maximum time of graduation.
A committee approved by the Academic Council shall be constituted to evaluate the proposal
submitted by the student and the committee shall decide on permitting the student for availing the
break of study.

Revision of the Academic Regulations and Curriculum

The Joint Board Committee and the Academic Council of the institute reserve the right to revise,
change or amend the regulations, the scheme of examinations, the curriculum and the syllabi from
time to time if found necessary.

Representation of Special Cases

In case of any clarification in the interpretation of the above rules and regulations, they shall be
referred to the Joint Board Committee through the Head of the Institution. The Joint Board Committee
will offer suitable interpretations/ clarifications /amendments required for special case on such
references and get them ratified in the next meeting of the Academic Council. The decision of the
Academic Council is final.
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20. Curriculum and Syllabi of various Programs of Study (Scan to view the Program Curriculum
and Syllabi)
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Electrical and Electronics Engineering Program

Preamble: The curriculum of B. Tech. (Electrical and Electronics Engineering) program offered by the
Department of Electrical and Electronics Engineering under Academic Regulation 2020 is prepared in
accordance with the curriculum framework of AICTE, UGC and Andhra Pradesh State Council of Higher
Education (APSCHE). Further this Outcome Based Curriculum (OBC) is designed with Choice Based
Credit and Semester System (CBCSS) enabling the learners to gain professional competency with
multi-disciplinary approach catering the minimum requirement (Program Specific Criteria) of Lead
Societies like |IEEE and other Professional Bodies as per the Engineering Accreditation Commission
(EAC) of ABET and NBA. In addition, the curriculum and syllabi are designed in a structured approach
by deploying Feedback Mechanism on Curriculum from various stakeholders viz. Industry, Potential
Employers, Alumni, Academia, Professional Bodies, Research Organizations and Parents to capture their
voice of the respective stakeholders.

The Curriculum design, delivery, and assessment, the three major pillars of academic system is
completely aligned in line with Outcome Based Education (OBE) to assess and evaluate the learning
outcomes facilitating the leamers to achieve their Professional and Career Accomplishments.

The Vision

To be a hub for imparting knowledge, skills and behaviour for exemplary contributions in the field of
Electrical & Electronics Engineering

The Mission

« To impart technical education through the state of the art infrastructural facilities,
laboratories and instruction

« To inculcate industry oriented learning through industrial visits, internships, projects at
industries, MOUs, to make students technically skilled oriented

+  Creating conductive environment for higher education, employment and entrepreneurship
through quality education, professional skills and research

+  To promote societal commitment among students by inculcating moral and ethical values
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Program Educational Objectives (PEOs)

The PEOs are the educational goals that reflect Professional and Career Accomplishments that a
graduate should attain after4 — 5 years of his/her graduation.

The graduates of Electricaland Electronics Engineering of NSRIT will

1. Demonstrate the real-world engineering problem solving skills by applying the fundamental and
conceptual engineering knowledge as a practicing Electrical and Electronics engineer or as a
member/lead in @ multidisciplinary project setting that utilize 21st century skills

2. Provide research-based engineering solutions addressing the triple bottom line of environment
and sustainability maintaining the professional standards, ethics and integrity

3. Foster self-directed learning through their professional experience, technology advancements
in their relevant field of interest and desiring graduates pursue advanced higher education leading
to research

Program Outcomes (POs)

The POs are the transactional statements of graduate attributes (GAs) that each graduating engineer
should possess in terms of knowledge, skill and behaviour with a minimum target performance level at
the time of graduation as fixed by the program of study seeking continuous improvement year on year.

The graduates of Electrical and Electronics Engineering of NSRIT will be able to demonstrate the following
outcomes in terms knowledge, skill and behavioural competencies at the time of graduation with the
expected target performance level

—_

Apply the knowledge of basic sciences and fundamental engineering concepts in solving

engineering problems (Engineering Knowledge)

2. ldentify, formulate, review research literature, and analyse complex engineering problems
reaching substantiated conclusions using first principles of mathematics, natural sciences, and
engineering sciences (Problem Analysis)

3. 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 (Design/Development
of Solutions)

4. Perform investigations, design and conduct experiments, analyse and interpret the results to
provide valid conclusions (Investigation of Complex Problems)

5. Select/develop and apply appropriate techniques and IT tools for the design & analysis of the
systems (Modem Tool Usage)

6. Give reasoning and assess societal, health, legal and cultural issues with competency in
professional engineering practices (The Engineer and Society)

7. Demonstrate professional skills and contextual reasoning to assess environmental/societal
issues for sustainable development (The Environment and Sustainability)

8. Demonstrate Knowledge of professional and ethical practices (Ethics)

9. Function effectively as an individual, and as a member or leader in diverse teams, and in multi-
disciplinary situations (Individual and Team Work)

10. Communicate effectively among engineering community, being able to comprehend and write

effectively reports, presentation and give / receive clears instructions (Communication)
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11. Demonstrate and apply engineering & management principles in their own / team projects in
multidisciplinary environment (Project Finance and Management)

12. Recognize the need for, and have the ability to engage in independent and lifelong learning
(Life Long Learning)

Program Specific Outcomes (PSOs)

1. Analyze, design and simulate diverse problems associated in the field of electrical, electronics
and computer based systems by providing sustainable solutions adopting ethical practices

2. Apply appropriate methods and modem components to aid design, analysis and synthesis of
solutions

Category-wise Credit Distribution of Courses

Cate gory AICTE APSCHE NSRIT (A)
HS Humanities and Social Science 12.0 10.5 10.5
BS Basic Science 25.0 18.0 21.0
Engineering Science 24.0 22.5 225
PG Professional Core 48.0 55.5 52.5
PE Professional Elective 18.0 15.0 15.0
OE Open Elective 18.0 12.0 12.0

Internship (s), Project & Seminars 15.0 16.5 16.5
Skill Oriented Courses - 10.0 10.0
Mandatory Courses - -

Audit Course

Total no. of credits 160 160 160
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Electrical and Electronics Engineering

Creditrequirement for the award of the degree underacademic Regulation 2020 — 2021 for the candidates admitted
fromthe academic year 2021 onwards

Four Years Three Years
B. Tech. (Regular Degree) 160 121
B. Tech. (Honors Degree) 180 141
B. Tech. (With Minor specialization other than Chosen Branch of Engg. & Tech.) 180 141
Semester |
Contact Hours
No. Code Course POs L TP C
01 20HSX01  Communicative English 10 3 0 0 30 BHSH
02 20BSX11 Linear Algebra and Differential Equations 1,124 3 10 30 8BS
03  20BSX33  Applied Physics 1 3 1 0 3.0 BSH
04 20ESX03 Basic Electrical Engineering 1 3 0 0 30 BESH
05 20ESX02  Programming for Problem Solving Using ‘C’ 1 3 0 0 30 BESY
06 20HSX02 Communicative English Lab 10 0 0 3 15 BHESH
07 20BSX34  Applied Physics Lab 1,4 0 0 3 15 ESH
08 20ESX07  Programming for Problem Solving Using ‘C’ Lab 1,4 0 0 3 15 BESH
Subtotal 15 02 09 195
Semester Il I
01 20BSX12 Partial Differential Equations and Vector Calculus 1 3 1 0 30 jESy
02 20BSX23  Applied Chemistry 1 3 1 0 30 HESH
03  20CS403  Python Programming 1 3 1 0 30 PESH
04 20ESX04 Engineering Mechanics 1 3 10 30 DESH
05 20ESX01 Engineering Drawing 1,5,10 1 0 4 30 BESY
06  20BSX24  Applied Chemistry Lab 1,4 0 0 3 15 JESH
07 20CS407  Python Programming Lab 1 0o 0 3 15 PESH
08 20ESX06  Engineering Workshop 4 0o 0 3 15 PESH
09 20MCX01 Environmental Science 1 2 0 0 - MC
Sub-total 15 04 13 195
Semester Il
01  20BSX13  Numerical Methods and Transforms 1 3 1 0 30 ESH
02 20EC302 Electronic Devices and Circuits 1,3,10 30 0 30
03  20EE303 Electrical Circuit Analysis 1,3,10,PSO 3 10 30
04 20EE304 DC Machines and Transformers 2,3,PSO 1 30 0 30
05 20EE305 Power Generation and Transmission 2,7,10,PSO 3 0 0 30
06 20EC306 Electronic Devices and Circuits Lab 4,PSO 1 0 0 3 15
07  20EE307 DC Machines and Transformers Lab 4,PSO 1 0 0 3 1.5
08  20EE308 Electrical Circuit Analysis Lab 4,PSO 1 0 0 3 1.5
09 20EES01  Short-term Skill Oriented Elective 5 1 0 2 20 IESH
10 20MCX02 Constitution of India® - 2 0 0 - MC
Subtotal 18 02 11 215

1 Suggested tutorial hours will not carry any credits
2 By default, all courses are mapped to PO 12 as they are Weakly contributing

3 |t is mandate for all students to pursue an online certification course for minimum duration of 30 hours covering the
areas of Sustainability, Climate changes, Environmental Impact Assessment in line with Sustainable Development
Goals (SDG)
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Semester IV
Contact Hours
No. Code Course POs ] T P C
01  20HSX03  Managerial Economics and Financial Analysis 11 30 0 30 [UHSH
02 20BSX15  Probability and Statistics 1 3 1 0 3.0 -
03 20EE403  Control Systems 3, PSO 1 30 0 30
04  20EE404  Induction Motorsand Synchronous Machines 2 3, PSO 1 3 1 0 30
05  20EE405 Electro Magnetic Field Theory 3,PSO 1 3 0 0 30 PUESH
06 20EE406  Induction Motorsand Synchronous Machines Lab 4 0 0 3 15
07 20EE407  Industrial Automation for Electrical & Electronics Engg. 4 0 0 3 1.5
08 20EE408  Control Systems Lab 4,PSO 1 0 0 3 15 PC
09  20EES02  Short-term Skill Oriented Elective 3,4 10 2 20
Sub-total 16 02 11 21.5
Semester V
01 20EC303 Signals and Systems 12 3 0 0 30
02 20EE502  Power Electronics 2,3,PSO 1 3 1 0 30
03  20EC305 Digital System Design 1,3 3 0 0 30
04 - Professional Elective | - 3 0 0 30 HEEH
05 - Open Elective | - 3 0 o 30 HOEN
06  20EC308 Digital System Design Lab 4 0 0 3 15
07  20EE507  Power Electronics Lab 4,PSO 1 0 0 3 15
08  20EES03  Technical Paper Writing* - 0 0 4 20 HSSH
09 20MCX03  Intellectual Property Rights and Patents® - 2 0 0 - MC
10 Summer Internship #1/ CSP® 5,8,9,10,PSO1T o 0o 0 15 N
Subtotal 17 01 08 215
Semester VI
01 20EC603 Micro Processors and Micro Controllers 3 3 0 0 30
02  20EE602 Electrical Measurements and Instrumentation 2,PSO 1 3 0 0 30
03  20EE603 Power System Analysis 2,3,6,PSO 1 3 1 0 30
04 - Professional Elective I - 3 0 o 30 BN
05 - Open Elective Il - 3 0 o 30 HOEN
06  20EC606 Micro Processors and Micro Controllers Lab 4,9 0 0 3 15
07  20EE607  Electrical Measurements and Instrumentation Lab 4, PSO1 0 0 3 15
08  20EE608 Power Systems and Simulation Lab 4, PSO1 0o 0 3 15
09  20EES04  Short-term Skill Oriented Elective 5 T 0 2 20 |HSSH
10 20MCX04  Indian Traditional Knowledge” - 2 0 0 - MC
Sub-total 18 01 11 215
Semester VI

4 The students are expected to identify one research area in the recent trends, collect recent research articles,
prepare a technical research review paper and publish in renowned annual conferences/ journals, preferably
indexed in Scopus or UGC care

5 The students are expected to identify one research area in the recent trends, collect recent research articles,
prepare a technical research review paper and publish in renowned annual conferences/ journals, preferably
indexed in Scopus or UGC care

6 The work pertaining to summer Internship #1 and #2 shall be completed at the end of the semesters IV & VI
respectively. The assessment shall be carried out during the semesters V and VI
It is mandate for all the students to undergo 4-6 weeks of industrial training and appear for assessment during
Semester V with report. With regard to Community Service Project (CSP), based on the availability the students can
opt CSP as an alternate option for summer internship #1 for a duration of 08 weeks

7 It is mandate for all the students to pursue an online certification course for minimum duration of 30 hours covering
the application of ITK in Science Engineering & Technology



Nadimpalli Satyanarayana Raju Institute of Technology (NSRIT) | Electrical and Electronics Engineering | Curriculum (Revision 1) | Academic Regulation
2020 (Revision 1) | Approved in 6t ACM | Applicable for the students admitted from 2022-23 onwards and w.e.f. ACY 2023-24

01 - Professional Elective Il - 3 0 0o 30 HEEE
02 - Professional Elective IV - 3 0 0 3.0
03 - Professional Elective V - 3 0 0 3.0 ﬂ
04 - Open Elective Il - 3 0 0 3.0
05 - Open Elective IV - 3 0 0 3.0
06 20HSX04  Professional Ethics 8 3 0 0 3.0 .
07 20EES05  Short-term Skill Oriented Elective 9, PSO #1 1 0 2 2.0
08 - Summer Internship #2° 5,8,9,10,PSO1T ¢ ¢ 0 3.0 IN
Subtotal 19 0 02 23.0
Semester VIII
0f - Full Semester Internship® 510,PSO1,PSO 0 0 0 06 N
02 - Capstone Project? 5-10,PSO1,PSO 0 0 0 06 IN
Sub-total 0 0 0 12.0
Total Credits - - - 160

8 |t is mandate for all the students to undergo 6-8 weeks of industrial training and appear for assessment during
Semester VIl with report and those opted FSI during Semester VII shall appear through online for reviews

9 Students opting for FSI in VII semester have to take up courses of VII semester in VIII semester. The students are
expected to do a capstone project parallelly demonstrating their POs & PSOs and submit a separate report
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List of Electives
Professional Elective #1

1 20EE001  Advanced Power Electronics - 3 0 0 30 HEH
2 20EE002 Digital Control Systems - 3 0 0o 30 IEH
3 20EE003 Utiization of Electrical Energy - 3 0 0 30
4  20EE004  Machine Modelling and Analysis - 3 0 0 30
5  20EE005 Sensors and Transducers - 30 0 30
Professional Elective #2 N
6  20EE006  Solid State Electric Drives - 3 0 0 30
7 20EE007  Advanced Control Systems - 3 0 0 30 I
8  20EE008 Reactive Power Compensation and Management - 3 0 0 30
9  20EE009 Basic Industrial Automation - 3 0 0 30
10 20EE010  Process Instrumentation - 3 0 0 30 mES
Professional Elective #3

11 20EE011  Switchgear Protection - 3 0 0o 30 IEH
12 20EE012  Digital Signal Processing - 3 0 0 30
13 20EE013  HVDC and FACTS - 3 0 0 30
14 20EE014  Programmable Control Devices and Applications - 3 0 0 30
15 20EE015  Virtual Instrumentation - 30 0 30
Professional Elective #4

16 20EE016  Analysis of Power Converters - 3 0 0o 30 IEH
17 20EE017  Multivariable Control System - 3 0 0 30 N
18  20EE018  Power System Operation and Control - 3 0 0 30
19 20EE019  Automotive Electrical Engineering - 3 0 0 30
20  20EE020 = Wireless Sensors and Instrument Networks - 30 0 30

Professional Elective #5
The curriculum provides academic flexibility to choose any of the domain specific courses from MOOCs as approve
by the respective Board of Studies and Academic Council. The students can take up this course on self- study mode

The course shall be of 45 - 60 hours duration (4-credits) and the assessment shall be as per the academic regulation -
2020.

Open Elective #1

21 20CEO01  Urban Environmental Service - 3 0 0o 30 5N
22 20CS001  Data Structures and Algorithms - 3 0 0 30 [OEN
23 20AlI001  Machine Learning for Engineers - 3 0 0 30 JOER
24 20DSO01  Introduction to Database Management Systems - 3 0 0o 30 [OEN
25 20EC001 Architectures and Algorithms of loT - 3 0 0 30 [OEN
26 20EEOQ01  Introduction to Renewable Energy Sources - 3 0 0 30 [OEN
27  20MEOO1  Nano Technology - 3 0 0o 30 jOEN
28  20SHO01  Women and Society - 3 0 0 30 jJOEN
Open Elective #2

29 20CEOQ02  Ecology, Environment and Resources Management - 3 0 0 30

30 20CS002  Designing the Internetof Things - 3 0 0 30 .
31 20AI002  Fundamentals of Deep Learning - 3 0 0o 30 [OEN
32 20DS002 Introduction to Data Science - 3 0 0 30 [OEN
33 20EC002 loT for Smart Grids - 3 0 0o 30 [OEN
34 20EEQ02  Electrical Safety and Management - 3 0 0o 30 [OEN
35 20MEO02  Fundamentals of Automobile Engineering - 3 0 0o 30 jOEN
Open Elective #3

36  20CE003 Disaster, Risk Mitigation and Management - 3 0 0 30 JOEH
37 20CS404  Operating Systems - 3 0 0 30 BN
38 20AI003  Fundamentals of Al - 3 0 0 30 OB
39  20DS003 Introduction to Big Data - 3 0 0 30 HOER
40  20EC003  Privacy and Security in loT - 3 0 0 30 JOEN
41 20EE003  Low-cost Automation - 3 0 o 30 HOEN
42  20MEO03 Industrial Automation - 3 0 0 30

43  20SHO02  Design Thinking - 3 0 0 30

Open Elective #4
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The curriculum provides academic flexibility to choose any of the inter-disciplinary courses from MOOCs as [
approved by the respective Board of Studies and Academic Council. The students can take up this course on self-
study mode. The course shall be of 45 — 60 hours duration and the assessment shall be as per the academic
regulation 2020.
B. Tech. (Honors)
Category |
1 20EEHO1  Smart Grid 4 0 0 40 [HON
2 20EEH02 Advanced Smart Power Grids 4 0 0 40 JHON
3 20EEH03  Electric Power Quality 4 0 0 40 -
Cateaorv Il
4  20EEH04 Electric Vehicle Technologies 4 0 0 40 JHON
5  20EEH05 Energy Audit Conversation and Management 4 0 0 40 JHOR
6  20EEH06 Electrical Load Estimation 4 0 0 40 -
Cateqory IlI
7 20EEH07 = Challenges and Impact of Electric Vehicle on Smart 4 0 0 40 -
GGride
8  20EEH08  Optimization Techniques 4 0 0 40 JHON
9 20EEH09 lllumination Engineering 4 0 0 40 [HON
Cateaorv [V . .
10  20EEH10 EI%?:I rir:: a\?éih%%stlng of Battery Management System for 4 0 0 40 -
11 20EEH11  Advanced Power System Protection 4 0 0 40
12 20EEH12  Power System Stability 4 0 0 40 .
B. Tech. (Minor with Specialization)
Cateaorv |
1 20CEMO1  Air Pollution 3 0 0 30 BME
2 20CSM01 E-Commerce 3 0 0 30 FME
3 20MEMO1 Biomaterials 3 0 0 30 FME
4 20EEMO1  Basic Control Systems 3 0 0 30 FME
5  20ECM01 Semi-Conductor Devices and Circuits 3 0 0 30 FME
6  20AIMO1  Fundamentals of Neural Networks 3 0 0 30 FME
7 20DS003  Introduction to R Programming 3 0 0 30
8 20SHMO01  Psycholoay 3.0 0 30
9 20SHM02  Statistical Methods 3 0 0 30
10  20MBMO01 General Management 3 0 0 30
11 20MBM02  Human Resource Planning 3 0 0 30
Category Il
12 20CEM02 Climate Change Mitigation and Adaptation 3 0 0 30 BME
13 20CSM02  Knowledge Discovery and Databases 3 0 0 30 M
14 20MEMO02 Micro Electromechanical Systems 3 0 0 30 FmME
15 20EEM02 Basics of Electrical Machines and Drives 3 0 0 30 FmME
16 20ECM02 Digital Electronics 3 0 0 30 BME
17 20AIM02  Machine Learning with Python 30 0 30 EME
18 20DSM02  Data Management and Analysis 3 0 0 30
19 20SHMO03  English for Media 3 0 0 30
20  20SHMO04  Statistical Inference 3 0 0 30
21 20MBMO03  Organization Behaviour 30 0 30 FmME
22 20MBMO04 Compensation Management & Employee Welfare Laws 3.0 0 30 SME
Cateaorv Il
23 20CEMO03  Sustainabiity and Pollution Prevention Practices 3 0 0 30 MW
24 20CSM03  Database Security 3 0 0 30 EmE
25  20MEMO3  Surface Engineering 3 0 0 30 FmME
26 20EEMO3  Electrical Engineering Material Science 3 0 0 30 FmME
27 20ECMO03  Analog Electronic Circuits 3 0 0 30 FmME
28 20AIMO3 Interpretable Machine Learning 3 0 0 30 FmME
29  20DSM03  Data Governance 3 0 0 30 FmME
30  20SHMO05 Journalism 3 0 0 30 FmE
31 20SHMO06 Statistical Quality Control 3 0 0 30 FmME
32 20MBMO05 Entrepreneurship & Business Venture Planning 3 0 0 30 FmME
33  20MBMO6 Performance Management & Talent Management 3 0 0 30 FmME



Short Term Skill Oriented Electives

34 20EES01 MATLAB

35 20EES02 PLC

36 20EES04 P-SPICE

37 20EES05 ECAD

Industry Connect Courses (Skill Oriented Courses)10
38 20ICC01  Competitive Programming

39 20ICC02  Web Technologies — Theory to Practice
40 20ICC03  Java and Springboard

41 20ICC04 Robotics Process Automation (RPA)
42 20ICC05 Information Security and Forensics
43 20ICC06 Battery System Design Engineering
44 20ICC07  Blockchain Technology

45 20I1CC08  Network Administration

46 20ICC09  Product Engineering

47 20ICC10  Machine Learning Engineer

48 20ICC11  Data Scientist

49  20ICC12  Industrial loT
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10 The credits earned through Industry Connect Courses (Skill Oriented Course) can be tradeoff with any
other 3-Credit course other than Professional Core
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FESH 2085X13 Numerical Methods and Transforms 3 01 0 3.0

Al the end jof the course, students will be able (o

Mapping with POs
Code Con wteadm
rse 0 BE okl 0
Coaboudate the approsimate rocts of the aigebrax squatans & Trarecendental
HIBSX13.1 : | 1 1,12,
equations by different techn lues L, L2 13
ABENIA ] uarmluam af the concapts of inferpotation to aslimate he wnknown fancliorsl ] : Lt 213
| Find approcimate vakies of fnfte inbegrals wsing diffarant numerical
PIBSXILY  chogues and use differest algodibms for approdmaling solulions of 3 1 L1, L2 L3
cedinary difisreniial equaton ko ks anahyiical computations,
Appty the Leplace Irensfam o sakee ordinary &fferarbial equatians with
HIBSX134 sl conditions 3 | L1, L2, L3
MB5X135 | Solve enginearng problems wsing Fourier Trarsfoms 3 1 L1, L2 L3
1. Weakly Contribiding | 2. Madesaaly Comibiling | 3. Skrengly Canbibuiing, far the atlainmant of respacive Pos
L1: Remamber | L2 Undersiand | L3 Apply | L4: Snalyze | L5 Evaluate | LE: Creata. Dok Deplh of Knowledge
Unit I: Solutions of Algobraic and Transcendental Equations 11#1 Hours

intradichion — Sisacion method - Secant melhod = Melod of [alse pasilion = Ikraion method = Newban-Raphson method=
Jacohi and Gauss-Seidel methods sohdng system of eguations

Comamnarnce of - Bisecton method, Sacend method Melhod of f&ize pasiion Mewdon - Rephson Medthod

Uit 11z Inderpalation 11+1 Hours
mroducion|— Fnite diferences — Forwerd diserances — Beckwand differences — Central diffesences — Relalions badwaan
operators = Mawlan's fonwand and backward formufes for mterpolation = Inlerpolation with unequal intervals = Lagrange's
intarpalation formula - Mewdan's divide diflarence famuds,

Evrars in Paiymomial Inteepalatnm = Erar Proaagalion m a Dferancs Tahls N dffersatishans

Undt 1 Humerical integration and seluflon of ercénary differential equations. 11+1 Hours
Mursaricel integration: Trapezoidal nuls — Simpson's 113 and 38t nude

Soltion of pedinary differential equatons by Taglor's senes = Pleard's mithod of successhe appradmations = Euler's
methad — Runge-Hutla method

Fnge-Kutle matod (second onder

Unit W Laplace Transforms 11#1 Hours
Lapiace Transharma of Standand Funcions - Shiling Theorems —Trangioms of Denvalves and infegrals — Mulplcabon by
(™= Dtwedsion by ¢ =Unf Sep Function -Unit mpulse funclon-Laglass Transfme ol Periodic Fueclions- Inverse
Laplace Trapsfoms - Comedution Thaoram (Witha it Proaf).

Appications) Solving Ordinary Differential Equation initial Vaius Problems) using Laplace Transforms.

LI Sen Fursciion -Lind ddss Aaction
Unii ¥ Fourier Transforms 11+ Howrs

Fauriar Translarms: Fauriar Inbegrals - Fourier Casing and Sine Integrals - Fouriar Trassdorm- Sine and Cosing Tranghorm -
Propesties-Inverss Fourder Transioeme.

Finile Fawiar Bine Trarsforme, Finte Fowiar Casine Transtorms, Javerse Findls Fowsgr Transkirms:

Taxtboaks: | MM
1. Grewal B, 3., “Higher Enginaering Mathemabcs™, 44th Edition, Khanna Publishers, 2018 ;

WS T

OoK
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2. |Ramena BV, "Higher Enginsering Matheratica®, Taba MoGraw Hill Education, 2018
Reference Books:
1. Erwin Krayszig, “Advanced Enginesring Mathemalics”, 10th Edition, Wikey India, 2015
4. Heli M. P, "Enginsenng Mathamalics®, 22ih Edition, Lakshmi Publicalions, 2018
3, Peter & Mail,” Advarced Erginoering Mathematics” 8h Editios, C=ngage, 2017
4, Iyenger. T.K.Y Prasad M.V.5.5 8, Ranganatham.5, KrishraGandhi B "Enginsaring Mathemakcs i1& 11°,3, Chand
pukiicalions, 2 Edition 2019,

‘Web Raferpnces:
1. hittps-fipial.ac inicoarses!1 221021 22102008

2. hittps:tinpied.ac.incoarsesi11 11106111106 138/
3. hittps:pled.ac infcourses/11 1102 111021 230

intermal Assessmant Pattern
Cognitve Level Irlesnal Assesimunt $1 (%) Intarmal Assassment #2 %)
L7 | a |
Lz al 4
L3 a 44
Taotal {%) 10 1
Li: Remember
1 rﬂaﬁgﬁeruﬂlhﬁtﬂue&nﬂnmhuw::wr’—5.1:+l=|‘.‘l
2 PFyova bhat [(1+43(1 = T)=1
3, F_§r:d the First differenca af ihe palynomial gt 24 2530w+ 5 with inlerval of Differencng h=1.
4. Defnaunt slep funclian
5. Stale Convalulion fheonem
L2: Understand

1. Find a real roct of gtare+9=0 using laka position method

Find 3 raal raat ol Ba squafion xe®-cosz=0 usng Newtans-Raphson mefhod,

1 Use Gauss backward inlerpolabon Barmula 8 find 1(32) glven that 1(25)=0.2707
HA0y=0.3027 fi35)=0, 3386, H{40)=0.375H

4. lUsing Legrange's farmula find the value of £1) grven that

Feudl

x -2 -1 2 rd
y | -1 g 4 1
5. Fid [, === dx by (i Trapezoidal e i) Simpsons 2rd nu (i) Smpsans S rule,

L3z Apply

1. Using Newtan Raphean method compute 337 enmect ba 4 decimal places
2. Find T2 &by the Fued point faralion mothod

1. The popasation of @ nafon in e decimal census was given below Eslimate the populsfion  in Ihe yeer 18925
using a igkg nterpolation formula
Year x 1581 1601 1911 1631 153
| Population ¥ 45 L] LA 43 10
4, Given that Sind5? =0.7077, Sin500 = D788, SinG50 =i} 8152, Sinf¥ =01 865 find Smd0® usng Mewlon's forwand
difference fnmita . =
5. Salve y=y-xtyi0)=1 using picard's method up bo fourth sporsimation. _ OACqegl=—
CONTROL COPY ATTESTED:
Chairman
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20EC302 Electronic Devices and Circuits i 0 o0 g
Al e endiof the course, students will be able to
Code Codirse Duleomes Mg wilh Fin Dak
PO Poa POAR
| Explan the operalion and characteristics of PN
HECH2A : e =
" junetion diede and specia diodes, 4 LR
FECINLY Ela;_asrr,-, Analyze and design different types of i 3 3 L2134
rehifiars
Compute the flow of cument in  differerd
e eonfigurations of the transistor. ] ’ - pii
Demonsirale the corcepl of 0T biasing and
HECIDZA  fransislor slablizafion leading to e design of 1 3 2 L2LELA
amphifiors,
Design smal signal low frequency Transsdor
ECINL S amplfiars, 1 ] 2 L2 L3 L4
1 Waakly Confributing | 2. Moderately Canrisuting | 3. Strangly Contribufing, for i atanment of respeciue Pos
L1: Remenber | L2: Understand | L3: Apply | L4: Anafyze | LS Evaluate | L6: Create. Dok: Denth of Knowledge
Unit b Junction Diode Characteristics 1% Howrs

Cipen gircubed PN juncion, Blssad PH junction, curenl components in PH junction Dicds, diads current sguation, V-1 Charactsdalics,
lamparaluts depandance on V-l characksrisiics, Dinde resistanca, Dinda capacitance, snergy band disgram of P junction Diade,
Cruariitalive thsary af PR juncion dicds

Dvioda seafching fimes, PN diode cADping cicuis.

Uit II: Special Semiconductor Diodes and Rectifiers 12 Hours
Zener Diode, Bradkioen mechanisms, Zenar disda applicalions, Consfruction, aperalice and charasiersdcs of LEL, Phota dicde,
Turined Digde, SCR, LT, Dperation, Cevjvations of paramebers of rectifiors, nput and oulput wasvedarms of half wawa rectifiar, Full
wiave reclifier ard bridge rechifier, Fillers: Induchor fller, Capacitar Blter, m fikar, Comparison of various er crosts in berms of ripple
faclors.

Lipuid crystal dieplsy (LCDY, Pin diods, LC fer

Urit ll: Tramsistor Characisristics 12 Howrs
BJT: Junchion Iransiskr, Trangiskar cumand componants, Transidor equation, Transistor confiqurabians, Trangislar 38 a0 ampliies
and characteristcs of transistor in CB, CE and GG configuraions, Ebers-Mol model of a ransstorn, Purch Broughteach Brough,
Fhata fransishar, Typical ransstor junclion woltage values,

FET: JFET- types, Conslruction, Opergtion, Cherectesistics and paremeters, MOSFET-typas, Consfruction, Operation and
characienstics, Comparnison hebwean JFET and MOSFET.

Trangalor fwifcing lenes, FET wirfing as walage vanable resisio:,

Unit IV: Transister Biasing and Thermal Stabilization 12 Hours
Meed far biasing, oparating point, Load fine analysis, BJT hissing methods, hesic stahilty. fxed bias, collector io bezabias, self hias,
Stabilzabon againgd variations in VBE, |c, and B, Stability factars, (5, 5°. 5"}, Thermisbar and Sensisior bias compensation techniques.
Thesmal nanaway, Themal stability, JFET Biasing mathods and stablizatice

fhade compenaafitn [echnigie, ransisor compansion feoinkue.

Unit ¥: Small Signal Low Fraquency Transistor Amplifier Modeds 12 Hours
BJT: T port nelveark, Transistor hytind model, Detesmiration of b-parametars. Convardon of h-paramaters, Genaraized anaiysis
of bransislor amplifier model using bpaamelers, Exat and approsimale analysis of CB, GE and GG ampifiers. Comparison ol
transistor amplificrs
FET: Generalized amalysis of snall signal madal, Anatysis of CF, C5 and S0 ampifiers, Companson of FET amplifiers
Effectz of emilfer bypace capacior (£ on fow fegquency respanons

N ke
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Taxi Books

L.!:ll Fizkare K, “Electronic Devices ared Cireuis", 2 Edition, Boght Sky Publicatiens, 20H16.

Milman J, Chrstos G Halkies, “Electronic Davices and Cirguits”, 47 Ediion, Tala Me-Graw Hil, 2010

David A, Bell, Electronic Devices and Circuits™, 54 Editian, Cxford Univarsity Press, 50 Edifion, 2008,
Bewiestad F.L. and Lewss Mashesky, “Elecironic Davices and Cecuils”, 108 Edition, Paarson Publications, 7008

£ G P

Refereace Books

1. Salivahanan 5, Surash Kumar M, Valavarsj A “Heckonc Devices and Circuils™, 2 Edition, Tata Mo-Grae Hill,
0

Daraid A Mesmen, "Electronic Cirouil Amalyalz and Design’, 39 Edition, Tala boGraw Hil, 2000

J, Bbllman, C, Halkias, “Integraled Elecinonics”, 2 Edifion, Tata Me-Graw Hill, 2004,

B. P, Singh, Rekha, Electronic Davicas and Integrated Circults, Pearson publications, 2 Edition, 20045,

Iisial G.H., "Electonic Davices and Cleuils”; 3 Editan, Khanran Publizhars, 2004,

LR o

Wab Rescurces

1, W elprocus com/p-nejuncion-diade-theory-and-working/
2. heipcMourier eng. hme adwedd lecturasichdincdad. himl
3. hifpoiiopledac infoourses 1T103063/11

nternal Assossmant Pattern
Cognifiva Level Inleenal Azsesemant 81 (%) Intermel Assesament #2 (%)
L1 0 20
L2 20 20
L3 30 &/
L4 a0 3t
Teeal (%) 10 100

Sample Snart and Long Answer Qusshans af Vanas Cognitive Levals
L1: Remamber

Defing cusk-in Vokage

What iz difusion capacilana?

Wht s break down vallage?

Ligt ary {hrae applicatians of 3CR

Defing pirch off voRage

What i3 rectifier?

Defina rippla faciar

Gl any bap applications al ful wave reclifier
Give: the classilication af filkers

Wiitg any bwo dissdvarlages of helf wave reclifier

e e S e

L2: Undarstand

Draw and explain V- characiesstics of PN junction diade

Desgribe the construction and operation of lunnel dinde

Wiith neat circuil diagram describe the oparatian of bridge ractiier

Explan wihy Zenes dode b4 ubed in rowesss Bas wilh this halp ol chamncenstics

Diraw and exgiain the input and pulpul CharaciensScs of Comman base configuration

Wilh neal skelches explain the V-1 characlerisics of NFN kansistor in comman smither cosfiguraion
Wirke a shorl node an (1) Thermol Runaway (B Thermal stabilty :

Explsin the Drain and trasder thasacleristics of n-Charnel JFET | = -ﬁrﬁ_ﬁg.nﬂ:LF:L_
With fthe halp of disgram explain salf blas methad of IFET He: LAL2T |

™

Explain thermister compensation echnigus Do

e i B e et R

=
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LY: Apply

008 = N e LoD s

Bhow il the efficency of hall dawe reclibar s 40.6%

Show hat the efficiency of L0l wave rectifer is 81.2%

Obtain anexpressan of stability fachar for fied bias

Wiith suitable emprassions explain sl biss of BJT

Obtain 1he eapression bor voltage dividar bias method of JFET

Wity the: elp of ercuil deagram axplain valiage divider bias mathod of JFET

ivg the camparizon ol BJT, JFET and MOSFET

I'_'Il:tellh the axpresakons for voltsge gein aod curent gain of smal kgl bow fraquency comman emitter ampifer
Dbtain the axpressions ior voltage gain and cusrant gain of smal sigral low Fequency commen source ampliliar

L4: Analyze

Mo RS paa

T
&
a

Dearive the equation for ripple factor for hall wave rectifier wilh capacitor Shiee

Dalermine the peak lpad voliaga, peak curent and powar cissipation in 2 42500 load resisior canneciad fo abrdge
racfifisr cicuii that has 8 26V ac input. Tha rectifier dicdes are germanium

Deariva e equalian for ripple faclor of hall wave recifies with L filler

Dearrive e expression for stabilly tsctor for voltaps diviser biss of BJT

Drerivyes e eprassion for slebilly tsclor lor ell Basal JFET

For tha fivad béas ckcult Ra = 150 k{3 and Ay = 100 k0. Caloulste In, I; and Wep o= 124, R =1.1 k2 and
[ =100 and 5o shale the rmgion of cperafian

Analyze (ha h-paramaters from transistor charactarisics

Discuss e analysis for small sgnal model of JFET

Analyse the h-parameters of comman base amplifier

10, Investigate the h-parameders of comman drain amplfier

CONTROL COFY ATTESTED
— RE0eped—
Chairman
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BEEl 20EE303 Electrical Circuit Analysis 3 1 0 30
A1 the end: ol the course, stutenis will be able 1o
Mapping with POs
Code Course Dutzomes e g L S Dok
{ Demonstrabe R-L-C circulls using difflerent
20EE303 Y kit K 3 Z | S
JOEEIGZ  Eaamine R-L-C cirouits  using  Sinusoidal
excitation and 3Phase crcuits wilh Balanced 3 3 2 1 LIL2LE3

and Un-Balanced [oads

ZDEE30EE llustale e netwok [Meorems on elechics 9 7 5 1 L1LZ L3

CiCLiks.
20EE3034  Colve Two Port Metworks and obizin diffarant 4 3 . { ULzl
paramaiers for a given Twa parl Netwark, e
EE3035 Eshmate the Transierd behavior of slechrcal
| ercuts using dfferent appraches. 4 ? : L

1 Hleﬂlh'li‘;mb'lhumn | 2. Moderately Conltributing | 3. Strongly Conlribufing, for the altainmest of respactive Pos
L1: Rememnber | L2: Uncarstand | L3: Apply | L4: Analyze | LS: Evaluata | LE: Craate DoK: Degth of Knowledgs

Link I Introdsction to Electrical Circuits: 11#1 Hour
Mabwork elemants clessfication, Electric charga and currant, Electrk: enengy and potantisl, Resistance parameser senes
and parallal comhbinafon, Indiciance paremater seraz and parsllel combination. Capacilence paramater serigs and
parallel combinaton. Enengy soumes [daal Nen-ded, Independent and dependent sourses, Soorce transkomalion,
Kirchhoffs Lass, Mesh Analysis and Nodal anabysis, Prcioal of Dwalty with examples.

Basic Corcepls of passive elements of B, L, © ang dhair I relalions,

Linit |; Single Phase AC Circults and Thres = Phase AG Clrcults: 11#1 Hour
.5, Average Yalues and Form Faclor for Dflerenl Pericdic Wavelarms; Smuscidal Allemaling Ceandilies. Fhase and
Phasa Ditharance, Complex and Polar Forms O Representabans, Nalation, Steady Slale Analyeis of B, L and © {n
Gares, Perallel and Sares Parallel Combinations) With. Sinvsoidal Excitaion, Concept of Powar Factor, Concept of
Reaclance, |mpedance, Susceptance and Admitance-Fea and Reactve Pawer and Complex Paosar.

Relstion between Line and Fhase Veltages and Currents, Mezsurament of Active and Reactive Power in Balanted and
Uinbalanced| Three Phase Systems, Mutual coupbd clrcusts

Adcktion avd subibraction of phasor, mathemaficsl representalion of siniseidal quailiies

Unit 10: Hetwork Theorsms (OC & AC Excitation): 11+1 Hour
Thaverin's Thacem, Morloa's Theerem, Maxmum Power Transfar Theoram, Superposition Theonem, Maximum Pawar
Transder Theoram, Reciprociy Theoram, Milimsn's Thearem and Compensation Theoram for circuits with independent
and dEﬁ-end-lenr sources, Applications and Limitatons of theorams

TeMegans Thearsm

Unlt IV: Twa Port Netwarks 11+1 Hour
Refationship of fao port nefworks, 2-paramedars, Y-parameters, Traremigsion Ine perameters, h-parameders, nverse h-
parameters, invarse Transmisson ne paramelers, Relationship between paramter sels, Parallel cormection of tao pod
rretwarks, Cascading of wo port networks; series conmection of two parl notworks, probikem soling including depandant

souiceEs alsa. 5
— Rt
Cencant of Dusily and Duaf Mehiarks e
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Unit ¥: Transient Analysls in DG and AC cirouits 1141 Howurs
Trassient response of Bl R-C. R-L-C circuila usng AC & DG excitatons, sokdon uang diferential equations and
Laplace fransfprms

Sodutfons veing Lapiace fransform msffod
Textbooks
1. ﬁ.is:andal K and Mathew K.D.Sadku, “Fundamentzis of Elegincel Cimuils®, B Edibon, MchGraw Hill

Publications 2019
2. WE Van Vakenburg, ‘Melwark Snalysis”, Jd Edition, Preatica Hall of india, 2000

Reference Books

1. Abhijit Chakrabartl, “Circul Theory Anayais and Sythest®, 60 edition, Dhanpat Rai & Co., 2014

2. 'Wiliam Hayt and Jack E. Kammarey, “Engineenng Clrcuit Anabyaie”, Gih edition, McGraw Hil Compaay, 3015

1. Sudhakar and Shyammohan 5 Pali, *Circuits & Metwoeks”, 56 Edition, Tals MoGeaw — hill Higher Education, |
2015

Web References;

f. hitpslinpéel acinfoourses! 1 08 06 08106172/
2. hipsinpéalac.infooarses' DT 040 0B 041 39

Intermal Assessment Pattern
Cogritive Level Intemial Assessment 81 5 imemal Assessment 82 (%)
L1 X EH
L2 M a0
L3 4 40
Tatal (%} 100 100

Sample Short and Long Answer Questions of Varous Cognltive Levels

L1: Remambar

1. Classily Ihe Metwork slemanls
2 Define Sounce Trensformation wWith an exampl
3, Slate Pincple of Dusity
4. Stale Maximwm Power tronsfer heorem snd Compansafion Theoem
6. Dwfing Time constant of AL crcuit
LZ: Understand
Explein the Transierd rasporsa of RC circull for AC ecilation
Explain the concept of impadance and Power Facio
Explain the Types of Enengy Sources
Digcuss the Principle of Duaity
Explain e Cascading o Two porl natearka

L3: Apply |
1 Fn}lhewwtt&hmnmfgm,damnmh‘ﬂmﬂaga acrass gach current sounsa
311
A A

111 a1l = R@D}L‘L u ! l. o

Helépare i wuki

R =g o= 2
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3. Find the power daliverad by the 5A cumant saures sng nadad anatysis

My ;:l:i.u

4. Aresstance of 12 €1 and an inductance of 0025 H are connecled in sanies across a 50 Hz supply. Wiatvalues
of resistance and nductance when connecled in pamalie wil have [ha same resullant impedasce and pre Find
the curand in eech case when the supgly woltaps is 230 47

9, Two inductivaly coupled colls have sell inductances L1= S0mH and L2= Z00mH. If e cosffickant of coupling s
0.E i} fnd the wales of mutual inductanes bobueen the coils and B what |5 e maomum pozsbic muluad
rutanca?

CONTROL COPY ATTESTED
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20EE304 DC Machines and Transformers 3 0 0 30

AL e e ol e course, sludens will be athe o

Mapping af PO's

Coda Course Qutcomes Dok
[ MOz PO3 FaQ1
J0EEI04. T Lmd-ermgm The principla of eleciromagnetic anengy . 3 L1, L2
conversicn
EEIMZ  Eyalugte the performance characlensfics of varous 3 1 1 L1L2LaLd
DC generatons based on exclation o
20EEI43 Eyalisate the performance characlenstics of varous
1 1 L2 L34
OC Motors based on excitation 7 Lt
20EEINAA  Brief the construction of transformers, its Losses and 1 ’ 1 L1 L2
recusation .
MEEAM.5  Design of three phase transformers to achieve phasa 2 4 ] L1L2L31d
Convarsicn '

1. Weakly Costributing | 2. Moderataly Contributing | 3. Strongly Contrbuting, for the aftainment of raspectiva Po 5
L1: Ramember | L2: Undarstand | L3: Apply | L4: Analyse | L% Evaluste | L& Croate, Dok : Deplh of Knrowledge

Urit I Principles cf Exsctromechanical Energy Converslon 11#1 Hour
Enargy in magnatc system, fisld ananyy and machanical tores, mulliphy-esciled magredic ald ystoms, desongues in
systams with parmanant magnats, enangy conversion wa alaciic field. dynamicel aquations of electro mechanical syswems

permanend magneds, and applsotions of parmamaent magaal mafenns

Unit Il DC Ganarator 1141 Hour
Constuctional datals Principle of pperation, Amsature winding Lao & Wewe, Eml eousbon, Melhods of escitation, Armsture
Reacfon

Characteristics of 0.C. Ganerators: O.C.C, imernal-external characlersics, lossas-power flow, eficiency cakulation

Purposs Equalzar nmgs, Oifareni meffods of commutation

Unit lll: O Motors: 11#1 Hour
Principle of opetation of OC molers, Back EMF, Torgue squatian, Types o DG mabors, Spesd-Tongue charsctanstcs of
OC mobarg)

Epeed Contral & Testing of DC Machines:

Starfrg of OC mobers 3-painl starter, 4-point slarder, Lassas and sfficienzy, Condifion for madimum effidency. Soeed
control medhods, Brake fest, Swirbume's test, Retardation test, Hapkinson's {est, fislds test. appicaion of DG mators o
induskies

Sepevaiion of o and fnchions lsses

Uiniz Iv; Transfcrmars | 1141 Hour
Constructioral features, Principle of cperation, , EMF equalien, Transharmer on Mo load end Load Phasce dagram,
pquivaiant gircul, Rogulabon, losses and efficiency, tanslrmer cocling-raheml cooling and forced cocling. Al day

effciency. - ma;:: —

polaniy test. back-fo-Dack st il
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Unit V: Translormers I 1141 Hour
Opan crouk aed shoot ceourl fest. Sumpnar's fest parellel oparalion, sapeestion of core logsas tast, gulo ransformars, 3.

@ fransiormear connections, Soolt connection

mpkcatinns ang companzo Wil lwo winding fravsiarmens, phase conversion s

Text Books

1. Bhmbra P.5. "Eleclical Machines", 48 Edition, Khanna Peblishers, 2015
L TheramBL., Theraja AK, “A Testbook Of Electrical Technalogy: AC And DC Machines®, volume: 2, 5 Chand,

1994
4 AEFizgerald, Chares kingsley, Stephan 0.Ukmans "Electic Machinery”, 6% Edition, Tata McGras- Hil 2013

Referance Books

4, Kolhad D, P, Nagarh |.J,, Ekcincal Machines', 4h eofion, Mo Graw Hil Pubkcatons, 2010

5. Rajput RK “Blacincal Machines’, 5t edtion, Lakshmi publications, 2016

6 Mulukutia &.5ama & Mukesh k Palhak "Electric Machiees”, 4 Edition, CENGAGE Learming, 2012
7. Gaptha JB,, “Theary & Pedormance of Eleckical Machines™, Gth Edifon, 5K Kataria & Sons, 2008

Wab References

1. httpsctnplel B2 incoorsesDGM0S08 105017
Z  hittps:wwes youtube comfeatch Tv=AEC BgmiWhol&list=PLbMYogViSNkbad 3631 waSFngdm 1 ¥gul

Internal Assessment Pattern
Cognitve Level Intesnal Assassmant #1 (%) Etamal Assessment £2 ()
L1 20 20
L2 40 ElH
L3 an 40
L4 10 10
Tosal (%) 1o 100

Sample Short and Long Answer Questions of Various Cognitive Levels

L1: Ramamber

1. Whatis 2 back eom 17 Why the a.mf genarated in i armatue of a DC motars is called hack
eml

Discima briafty tha princpha af sneegy comaenston

List sy thrae advariages of three — phase ranafonmer over thaee single — phage lranaiomers
Diafine votage regulation of & transfomer

Why CC best &= parformed on LY side of 2 single phase transformer?

Disfine all day efficiency of a singls phass transiormer?

Wnba the apoications of =aries, shunt and compound DG mobors

Why I3 armature contral superiar b field confrol scherme in casa of a DG shund motor

Why tha realn flux in 3 fransformser & remaing praciically constant from no koad & fll Inad

L2 Understand

1. Af-pole lap wound DC genarator hes T20 condwctors; & fue of A0 mivbdsolss driven 21 1000 mpm. Find {he

genargad a.m.f,
2 Ekplain what would happen if the DG Maleor is direclly switched on to the supply withoul any stester

_ fieerde
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Diesinguish batween cone type and shell type ranslomers

Explam the concept of Sootl commestion (ihree phase bo o phase) coneersion with a neal circt disgram
Explain the affecis of thied harmonic componand i a threa phasae bansiormer

Eyplar with relevant diagrams, the ditlerant methads of sxclation of DC & aehinss

Explain the spzed toeque charsctenstics of OC shund sares ard cumadative compound malors

Digrwa the am? acuabon of 2 ransformes

Explain the signifizance of swinburne’s test on do mechineg?

. Explain the necessity of commiutating pales and compansatng windings in a dec machine?
. Explam the synificance of inlerpodes in D machines?

L3 Apply

1.

14

Cileulate [1) the okl torque developed (i) B ekl loeous of 2 250 Y, 4 pole sares motar wills TE2 wave
conneched conducton dewaloning & kW and faking 40 A wish a fux per pale of 25 mih, The anmature resisiance
of the mator i 0,75 chms

I @ retardation st an & DG mator, with its Gield normaly axcited, the spead fel fram 1525 ko 1475 in 25 seconds,
With an everage load of 1 kW supelied by the armature, the same speed drop cecurred in 20 seconds, Find the
mimenl af inertia of the rolsting parts in ky.mZ?

In 2400 W, 50 HE ransformes, e ol inon loss i 2300 W, When the supply wollags and (he Trequency mduced
ba 2040 Y and 25 He respechively e comasponding leas is 800 W, Calkulite e sddy cumens] koss al nommal
violtage and frequency

A3 owinding 10 kA, 4400110 ¥ ranslormer i reconneched a5 a Slep-down SEA0 Y aulstranslormes, Compare
volt-armpees rating of the aulatransianmar with that afarginal 2-sinding translarmer. Caleulate powar Yarsfemed
ta tha load: (f] nductvely (§) conductively

i balanced 3ophase, 100 KW kad al J00Y and 0.8 p.1. [ag is fo be obiained from a balanced 2-phase, 1100V
lines. Detarmine the kA ratng of each unlt of the Scell-comnected franstomrmer

A 20 kW, Z50 VY, & pole [ep conrecled do ganeralor mns at 12560 rpm. Amature has 550 conductors. For full load
amnalure - obmig ioss of 250 W, Nind 1hi usehd Sum por pobe. Take 2 Y 35 the brush drop &t ull load

DG saries modon, with unsauraled magnedic ciruil and negligitile ressiance, wiken running 28 2 cerain speed
ol & given ke, bakes G0 A al 830 V. Il he losd lorgue varies a5 the cube of the speed, find the resistsncs o be
Inzerted o reduce e spaed Dy 50 %,

B85 VA, 400 Y 50 Hz =ingle phase transformer hias he foflewing et dats

(0LC. test v side) 210V, TATO W

5. test (v, skie) 15V, 10.84, 100 W

Calculele fi) Equivelent circuit refemed fo v skde and

(] Secondary kad vollage an full load at 0.8 powear factor lagging

(1) EMciency of transformer a1 3% ih lead and 0.7 power facior 1)

Albalenced 3-phese, 250 kM load &t 415 and 086 power Teclor lagging i io be supplied fram & twa - phese
1100 ¥ supply. Determing vollage and curent rating of each winding of scolt connectad ransformers and kWA
ritting of each unit

A8 kW, 230V, 4 = pole wave canracled 4o mater has 450 srmaturs conductors, Al load, tha weedul fus per
pole is 0,003 W and rataticnal ibsses aee 110 W, Fisd th ful lsad spesd

L4: Analysa

It DT gnesatar, i tha load incressas the flux per pala dacreasas. Justfy tha statament

How can determing he direction of metalion of 8 OC maler? And @so explain how 1o changs the dreclion al
et on®

Angyza the conditten for maxdrum afficincy of any DG maching?

Drey and Analyss the load characieristics of a separately-aacitad dc penserator

Analyzn the purpose of using equslizing bers in paralel opersfion

Indirect best b= superior o B dirscd best justify this stfemant with prool

A 3236 e, 240V, d-pole wave wound D.C. shunt mobor kas 840 amature conductors and 140 commutalor
segments. |65 ful-ioad eficiency Is 88% and the shent hield currenl is 1.8 A If breshes an shifted backwards
fhrough 1.5 segments from e gecmetncal newiral axis, find the demagnetizing and dishorling amp-lunspoka

B 500 b, 500V, 10 gale d £, genaraler has alap wound armature with 800 conductors. Caleulate e number of
I:l'i}l! tata conducions in each poie of 3 compensating windieg 7 b poie face covers 75 parcen] of pole plich
Twn shund generabors & and B operaba in parallel ard thes loead charactarizdcs may be taken &3 sireight ines,
The veltage of A falks from 240 V at no-load 1o 220V ak 200 A, whila that of B falls fom 245 W at ra-laad to 220

11
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vl 150 A determing (he cumens which gacn maching suppies © a comman oad of 300 & and She tus bar
ol e at s lead

In dz. maching tha folal ron lesses is 3 b at its rated spead and scitedion, if eecitalion emans fe same, b
tpand is raduced by 5%, thae tolal ron logs is laund o be & kw. Cakulats the bystareses and eddy curnenl lassag
at (il ful spead (i} hal {he rafad speed

Two gersralons aach having ne bad vollage af 500 W, ane connecled in paralel 10 & conslan resstance Kad
consuming 400 kw, The lerming pd, of cna maching falls lingsrly to 470 V s the |oad is increased to 850 A
whila thai of the fals Inagrly o450 W when the loed (s 600 & find ihe foad current and voRege of each generaior,
If the induced e mf. of one maching ks increased to share losd squally find the new cirment and willage

CONTROL CCPY ﬂ'ITESTED
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20EE305 Power Genaration and Transmission 300 0 30
Af me and ol the coursa, students will be able o
Mapping with Pig
Cada Cowrse Jutcomas Dok

Paz  POT PO PSOM

20EE3051  Idenlly the different components of themal - i 1 1 L1
Hydro, and nuckear power plants

20EE3052  Explain diferant types of load cures and tariffs - . . 3 L1-L3
applicable fo consumers

Z0EE305.3  Design the transmission line parameders for three 3 3 2 1 L1-L3
phase, single and double circuit lines

Z0EE3D54  Anahyse fhe irensméssion Ines and represent 2 i i 1 Lt-L3
Ihem by sultshle equivalen drcuits

2DEE3MG.S  Demonsirate saghension of fransmission lines - 3 3 2 1 Li-L3
and perdfommance of line

1. Weakly Contrbuting | 2 Modaralety Contributing | 3 Strongly Corlribu$ing, for $he aifeinmant of respecive Pos
L1: Remomber | L2 Understand [L3: Apply | L4: Anabvze | LS Evaluade | LE: Creale. DoK: Depth of Knowlkedge

Unit I: Conventional Power Generating Systems 12 Hours
Thearmel Power; Block Diegam of Thermal Power Stagon (TFS), Sried Descrighan of TRS Components. Hydre Powser.
Salection of Sike, Classfication, Layout, Descripton of Main Componests. Huclesr Posser Muclear Fisskon and Chain
Rieacfon-Principhs of Opsraion of Nudear Reatlar - Description of Main Compenants.

Fundamesials of slactroméchanical enangy cormsrzion, Combmed cyrle powsr plems

Unit Il: Economic Aspects of Power Generation & Tariff 12 Hours
Econpmic aspects - Load cunve, boad dursdion and Friegeabed lowd duration curees, discussion on emonemic aspests:
connected load, madmum demand, demand lacter, load lachar, diveszily facler, power capacily laclor and planl use [ador,
Basa znd peak load plants: Tanff mathods - Cosls of genarston asd thair dasion inlo fead, saml-fived and nanning costs,
dasirebie charactarisice of & Teriff medhod, Teriff methody: simpla rata, flal rale, Block-rale. wo-part. tres—part, and power
Bactar barill mathads,

Basic concapds of pamer and anergy

Unit ll: Transmission Line Paramaters 12 Haurs
Types of conductars, cabulatian of resistancs lor solid eondisciors, Gauss b, Ampars Law, caleulaon of induckance for
single phasa and theee phase, tancepd of GMR & GMD, symmetrical and ssymmalrical conductor configusation wih and
withaud transposiion, calculation of capaciiance for F-wire and J-wire syslems, effect of ground on capacitance,
cepaciance calalations for symmetrical end asymimefrizal-single and thiee phase drcuits, mimernical probiems,

R L, € parameders and thek dallnllon: Farranti, Skin ang prasicaily affecds

_ RQmsd=—

wead ¢ 1

T
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Limit IV; Modelling of Transmission Lines 12 Hours

Classification of transmissian lines, models and their sepresentations, nomeanal-T, nominal- mand A, B, C; [ canstants,
rnathematical soluiens ba ashimale reguiation and ellidensy of all Bypas of lines, lang transmission lno rgesws sehubicn,
evaluation of & B, C, O corstanks, interpretation of the lang line equstions, surge impedance and sume impedance
fcading (SIL), skin effect, Femand effect proxmiy effect charging coment, numerizal prablems.

Fundamandals of wiltaps repuahon and affckancy, ABCD perammaler cafoivalions

UnitV: 5ag and Tenslon Calculations and Overhead Line Insulztors 12 Hours
Lag and Tensmon calculatians with equeat and uneguaE heights of towers—Etzct of wird and e on wesght of conducior—
Mumencel problems=Stingling ched and sag lempiale amd s appications—Types of Fsutators—Sinng effciency and
mathods For imgeovement-Mumanical problams = Cakiufaton of siing effclancy

Properties of insulstors, Grading of hsulalors

Text Books

1 Homi ML, Gupda P\, Bhatnagar U5 and Chalraharti A, *A Text Baok on Power Syslam Enginearing®,
4™ Edtion. Dhanpat Rai & Co. Put Lid., 2018

2 Wadhawa G L. “Geserstion, Cistributon and USlizetion of Elscinc Enesgy®, 3 Edilion, New age Intemational
Pt L1, 2015

d.  Naparath I.J. and Koihar D.P.. "Modem Pawer Syslem Analysis”, 2 Editian, Tata MeGraw HIl, , 2003

Reference Books

1 Kamaraju V, "Elechrical Powsr Disfribution Systams" A5 Edilion, Tala MeGras Hil, hew Do), 2009

2 Dashpande MV "Elenanls of Elactical Powar Skalan Dasigr” 22 Edition, Prentice Hall India, Mew Delhi 25009
3 Jobn JGrangesr and Willam D Shevenson, Pover System Analyse”, 49 Edition, Tala MoGraw Hil. 2014

4 Gugta B.R,, "Power Syslem Analysis and Dasgn®, 48 Edition, Wheeler Pubishing, 2005

5 MuthyP.5R, "Eleclical Power Syslems”, 30 Edifios, B. 8, Publicafions, 2015

Web References

1 hitpsinplel scinkourses! 10RO MO8 fd 1Y
2. hitgessiwmiww digimatinmgtelicoorses,viden 08 102047 L0 i
3. higgsiocw.mileduicours s eclncal-ang neering-and-compuler-science-06 1-introduction- toelectric-powes-

systems-spring-=2011/
Intzrnal Assessment Pattern
Cognitivg Livel  Intamal Assessmend 41 (%) Inberrial Assessmnant #2 (%)
L1 40 20
L2 4 0
L3 i i
L4 - 20
Total (%) 100 100

Sample Short and Long Answer Questions of Various Cognitive Levels

L1: Remamibes

What Is the meaning of Savelling surges?
What Is the importance of surge mpedance?
What Is the wevelencih ard velocily of propagafion?

What is meant by Skin and Frosimily eflects? =
What is meant by the Fairan effect? _J_@prﬂtﬁm’\:ﬁ -

tn d Lo R =

L2: Understand
1. (e fhe reasons whvy the lightning is & sevare powe: System transint g el 15T

14




I e AT ([T S el e B L T i i
i Eludignly agmiied n A02F M2 WEFE Oy M . M

Pipfpanms - Tt 2 = —== e e e |
S TR S PRI S LRt R HoC g ddChahe Tianid U

2 Explem the concapl of atlevwadon of Faveling waies

3. Eaplain ihe varicus propertas of corona and deriva tha axpression for power loss dus do cofona

4. Onwhich parameders the vansfon of carducior tension deperds?

£ Eaplam sting effichncy. Why is @ necestary 1o hawe high slring afficsncy?

L3: Apply

1. Athree phasa, 220 kY, 50 Hz vansmission ina conslsts of a 1.2 cm redhus of conducter spaced 2'm apart =5 an
equilaieral triangle configuralion. Calodale dsuptive crbical woitage babtween the lines. Irmagulariy factar = 0L96,
bermparaiura= 35°, baramalnc peessure = T23 em ol Hg. Dielecinic sbength of ar = 21,1 KV (rmshem, Alss
caitidala parona power e

2 A 3phese 220 kY, 50 Hz Bansmizsion lise consists of 2 30 mm diameter canduclor 251m spad i the foem of
an equilalerd triangle, If the lemperature is 38'C and simosphenic pressure is 76 om. Find the corons loss per
kumi af the line? The megulanty faclor is .83 and the siress & 21.21kK0Ccm

3 Calculabethe induclancs of a conduclor per phase of a thres phasa, free-wira system. Whan ihe conduchars ans
aranged al he corners of an equilateral Irlanghe of 3.5 m sides and the diamater of each conductor i 2 e

4. Aginge phate |ive has b pars of conduciers each pair camgdises two 1.25 cm diameber conducioes in paralis
spacad wertically and 75 om apar Bul twa parabal parts ane spaced lateraily by 8 distance of 1.5 m. Cakodlala
the induclance of thi line per km. Assuming curent fo ks equial distriouted

5 A =inge phase lansmission fine defivars 1 MYA al & power fagior of 0,71 lagging, 22 kv, 50 Hz, The lcap

resistance is 15 chms ard induetance s 0.0H and eapaeitanse & 05 micofarad. Find a) the witage (b he
cuerant (o) the power factar at serding nd wsing reminal pd mathod

CONTROL COPY ATTESTED
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oW apek—
[ it . | H g '__:||'h_"| or | I:r.m
i Board of Studies (E

13




T e - - b e - T &
MERIT afeeas Beu gl JUELBRY | RS LoE = DL LE LA ERL T IRR RS Lol TR A

iy

- " . Y10 "i-i- S
i Bdenis admited o 2032 225 W EF, ACY W00 - o

20EC 306 Electronic Devices and Circuits Lab 8 0 3 15

Al the end of the colrse, students wil Da able [0

Mapping with POs
Coda Coursa Dufcames PO
spepagsq  dentify and Demonsirate ditferent semiconducior devices and 3
© measurng instruments.
Expariment with the semicondustor devices and obéarve the 4
MECI 2 " S
Rt Design and analysa dfierent types of rechifier ciruits using 7
" P Junclion Diodes and interpret the resuils
PEC3064  Bummarize the charsclerstics of BJT and FET. 3
SECaeS r;lf:mn fﬁa‘erﬂ amplifiers and evaluate Iheir fraquency .
1. Weakly Conbributing | 2. Moderataly Condribuiing | 3. Strangly Conlibuting, lor the allarment of respecive
Pos
List of Experiments
1. identfication, Specilicalions and Testng of aciive devices, passive deaces (Diodus, BITs, JFETs,
LEDs, LCDs, 3CR, UJT)
2. Sty the cporation of Ammeters, Yolimeders, Transiormars, Anafog and Digial Mullimebsr, Funclion
Genarator, Regulabed Powar Supply and RO,
3 P-N Junchion Dieda V-| Characteristics (Farward bias & Rewsrsa bias),
4 Zemer Dicdé s woltage regulalor
5. Hetlwses Rectifiers (withaut and with c-filar),
B Full-wave Reclifiers (without aed with c-fitar],
7. BJT Input & Cuilput Charactenstics {CE Condguration & CB Configuration)
& FET Crein & Trangler Cheracteristics (Comman Socrce Confiquration),
2. SCR Charactenstics:
10, LT Charsctenstcs,
11. BJT CE Amplfier,
12, Emikier Fobower - CC Ampifier.
13, FET Amplfiee (Common Sourcs Configurafion)
Refarences
1. LabManuad for Electroric Devices and Grouss Lab of Elacinonics and Communication Enginesring,
WERIT :
— Wgepatrn
CONTROL COPY ATTESTED
Head of the Department
| Chairman
Board of Ehﬂ!fm (EEE}
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20EE307 OC Machines & Transformers Lab b 0 3 15

A e end of the course, sludents il be atle o

Cada Course Cutcomes I'.l&pﬂn;;m Fon
20EE307.1  Determéng the Characlertslic of DC modor and generalor 3
AEEMT.Z  Esfimate vanows losses in O machinos and transfomarns 3
2EE3IT ] Diffierentizie betwaen varous pontol methods for DS motors 3
PIEEMT.A  Mdenlily and compule safe cperating imits for machines i ]
20EE3T.S  Oblain three phase o two phass transformation 3

1. Weakly Contributing | 2. Moderatedy Confributing | 3 Strongly Cergributing, for fhe sttainment of respectise

Po §

List of Experiments

1.
L
3

Magnetizafion characteristics of DC shunt generalor,

Brake test on DC shunl makor

Spead control of DO shunt mator oy Field end Armatire Contral,

0OC & 5C test on single phase ransformer,

Sumpner's f2sl on single phase transformer.

Faraliel eperation of Single-phase Transformers

Szparadion of core losses of 8 single-phass Iransformer

Hopkinson's tast on DG shunt machines,

Swinburne's test end Predetermination of efiiciencies as Ganeratar &nd Motor,

. Saparalion of losses n D shund molor,
. Seoft connacton of iransfonmers

Load el on DE series generator

. Load test on DO compound generator

Referencies

14

/]

i

Lab Manud for DO Machines & Transformers, Deperment of Blecwical and Elscinonics
Engireemng, NSRIT

Fiznersid AE., Charles Kingsley, Slephen D.Umans, ‘Electric Machinery', 6h Edifon, Tata
MeGraw Hill Publishing company Lid, 2008

Gupla JB., ‘Theory and performance of Elecinical Machines', Bth Edifion, 5.K Kalana and

sons, 2008
L {l%"ﬁ;ﬂ_ﬂﬂﬂ-‘d::i -
CONTROL COPY ATTESTED
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Wil 20EE308 Electrical Circuit Analysis Lab 00 3 1§

At theeend of the course, sludernts will be abée 1o

Mapping with POs
Coda Coarss Quicomas POl
OEE3M 1 Apply vanous iheomems for simplifving both AC and DC circuils 3
MEEAA.S  Assess the bme response of seres RL and RE clreuits 3
Delermine fhe coefficient of coupling for given single-Phase
20EE303.3 et 3
ZOEE30A 4  Bvaluale vardous bwo por network parameters of an efeciic circiit 3
Assess the Reactve and Active Power for the given staridzlia
20EEI08.5 connecled kads, 4
1. Weakly Contriuting | 2. Mederaledy Cantribulieg | 3 Sthangly Gorbributing, for the sttanment of mspective
P
List of Experiments

Il Werilication of Thaveri's and Meaton's Thecrerns

2. Nerificatlon of superpaston thaerem and maxirum powsar transfer- thecram

1 Verification of comparesation thaceam

& Verilication of recprocly, Milmann's Thearams

§. Delermination of time constanis of R-L, B-C. R-L-C natwarks.

b, Series and peralel rRacnance

T Determination of self, mubaal nductances snd coefficient of coupding

8. Determine 2 and ¥ Parameban

9 Ctermines the Trancenision and hybeld parsmesrs

10, Measuremant of Reachve Power for S1ar ard Deka coenecled Ur-Balanced Loads.
11, Measuramant of 1-phasa fversge powar by feo Wailmedar mafhod far unhalancsd loads

Refarences

I, Lab Manual far Eleciical Circult Analysi Lab, Deparimient of Elcirics and Exctronics Engiresing,
NERIT

2| Bubhranzsu Sekhar Dash & Vijayskumar, *Elclrcal Enginesning Prachics Lab Manual®, 14 Edifian,
Vijzy Hicole bnpeinls Pyt Lid, 2013,

3 Jeyapovan.T, Sarnanspandian M ard Franiha 3, "Engineering Practices Lab Manual, 5 Edition,

'\ Vikas Publishing House Pt Lid., 2009, :
oo pegtc s
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F0EES0T MATLAB 1 0 2 20
Al e andiol ihe ctarse, shadznks will be ablz o

Coda Course Outcomes """"'"EDT -

EEEEém 1 Leamthe basic MATLAH commards 3

2EEE$L'I1..'1 Apply basic knowledge of on matnices, vectors i

EE'EE! 1 Cevelop user- defined functions Locos Branches and other ;

-’ﬁﬂﬂ. control Stabements

B0EESNTA  Sohe mathematica problems using MATLAB programming 3
20EES01.2  Analyse elecing networks using MATLAB 3
1. Weakly Cantrbuling | 2. Moderalsly Cordtibuting | 3. Strangly Condribefing, for the attanmend of respectie

oh

List of Experiments
Part-: Introduciion and theory

1. lnbroduction o MATLAB
T MATLAE ervironement [oomessnd wandow. sommand higtory, wakepane ele )
A Usireg b halp system in MATLAR

Part-ll: Practical expeariments

MATLAE besics (opersfion, arays, veciars, matripas)
Introduction b Linear algebra and diferent operalians on vislans and malross
Creation of M-fles, scripts and user-dedined functians
Plaling using MATLAR
Fioea control ard loops in MATLAS
Bagic Math funclions [irigonamalry incliors, comples numbers ale, |
Inbroduction Sa MATLAB Simulink
. Analyae padormance of alselre satworks (o determins paramatens.
. Appkcation af nabwark thaarems using MATLAB S imaling
Salving rumencal methods wsing MATLAS programming.

R

Text Books

1. Raj kumar Bansal, Ashok Rumar Goal, Manoj Kumar Sharma, "TWATLAB and its Appicalions in
Enginesring”, 2™ Edition Pearson Education, 2012

2. Sleven G Chapra, "Apglied Numenical Methods wilth MATLAS for Enginesrs and Scienfists”, 34
edition, Mc Graw Hil 2016

__Haou ﬂ*cf-’a_ﬂ- |

Ellwm_ﬂnnh: e
1. Andrew Knight, ‘Basics of MATLAB and Beyond®, Chapman & HallCRC

18
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Rudra Pratap, "Gedling Slarled wilh MATLAB ;& Guick Inlroduction for Engineers and Sciendiss™, 70
Edicn ,Cwford Universily Press |

SHephen J Chapman, "MATLAS Programming far Engineers”, B0 Edition, Cengage India Leaming
Pyt Lid
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20MCX02 Constitution of India 2 0 0 00

Al e end of the couese, studerts wil e able 10

Mapping with PO=s

Cade Course Outcomes poy POZ  POZ Dok
SORAE K0 4 gﬂw:mmm.zj:g the basi: featires and modalities sbout Indian 3 ’ T
HRCKOZ 2 ;leﬂ:‘;:lﬂwﬁ:gmimwhm and Panclanyah Raj syslems 3 3 i 4
MCKO2 3 gﬁ?ﬂg: Legistature and Judciary sys%®ms In Indian 3 3 i L2
HAICKOZA  Inderpreting the polfical system thal exigls in india 3 3 1 L1, L2
HMCHOZS Calegonging fha comlamporary issuss in gloal politcs 3 3 1 L3

ard Eleclion camsission in India
1. Weakly:-Cantebiuting | . Medarately Canfributing | 3 Strangly Corfribusing, for the afteinmant of respactiva Pos
L1 Remembes | L2: Undarstand | L3 Apply | L4: Anahze | LS Evaluate | L6 Create. Dol Depth of Knowlsdes

Unit I: Indian Constitution 10 Hours
Mezing of tha bndian Consfiution, Histongal Background of the Constituent Asserehly, Gosvenmant of Indsa Adt of 1535

and indian Indepandence Act of 1047, Indian Conslibwion and fis Salent Features, The role of B. R. Amdedkar in e

mazking of 1ha Indian Constioution, The Praambie of tha Corstiution, Fundamenial Rights, Fundamantal Dutes, Diractive

Principles of Sate Policy, Parlamentary System, Faderd System, Cenfre-State Relgfons, Amendman of the

Corsfiulional The Historical Pesspectes of the Gonsitulional Smendments in india, Ememency Provisions: Mafions

Emargendy, Pragdant Fuds, Finarsiak Emargency and Local 5= Government — Cansbitufional Scheme in Indsa

Unit I Indian Federalism 10 Hours
Meaning and Definition of Federsism, Stracture snd Feaburss of dian Fecerallzm, DMerance between Indian and
Fedaration: of othar Stales, Difierence between Federal ard Unilary Feaburas, Critical Evaluation of the indian Faderal
Sysham, Decentraisshion of Powers, Canfre-5tale Ralations, 739 Amendment, Penchayath Raj InstibsSans.

Unit 1I: Union Government 10 Hours
Bgwers of Indian Parizmant, Fupclions of Rejya Sabhz and Lok Sabha, Powers and Functions of the President, Fowers
and Funcsons of the Prime binister. Judicary — The Indepandance of e Supreme Caurt, Appaintment of Judgas. Judicial
Rebaw, Public Imeresl Litigation, Lok Pal and Lok Ayukia, The Lokpal and Lokayukias Act 2013,

Unit IV: Challenges to Indian Political System 10 Hours
Cale: A Ganeral Ovendenw of e Indian Scenano, The Casta lssues in tha Fra ndependsnca Peried, Gandhl Ambedtar
Diebaln and B Poona Pad. The Palifcs of Casta n tha Posl Indepandance Pariod, Mandal Commission Resepsatan
Paley in Gawernmen! Jobs The Hstary of Communaligm i India, The Concept of Terortsm and s Emengents in he
Glckal Phenomencn ginge B End of Cold War,

Unit V; India's External Relations and Election Commission 10 Hours
Cold War ard Post Cokd War Era, Foreion Palicy, Indian and its Meighbours, India's Exiended Meighbourheod in Wasi
Azid and South Easl f=m. Indid's Relatians wilh the Unfad Siabes and Riessia, India and the Worid Organisations, India
in tha 15 Canbory. Election Commizzion- Aok of Chief Elaction Commissioner and Electon Commissionarate Statn
Eleclion Cospmissian, Funcbions of Commisskans for the welfare of SCAATORE and women

Touit Eul:ll'ﬁ;

1. Austin G, "Working of a Demccratic Constiution of India™. Dulord Liniversity Press, New Delnl, 2004
. BasuD. I, "An Introduction bo the Constiution of india”, Prentice Hal, New Delni, 2005
1 Chandhaka M. 2nd Privadarshing, "Contemporary india: Economy, Sccisty, Politics”, Cufand Universily Press, Naw
Delhi; 2009
4. JapalM. G oand bishets P B, Oxlfoed Companion fo Indin Pdlilics”, Dodord Linversity Press, New Delhi, 2010
5. Vanak A ond Bhanghavs R Urdersianding Conlomparary ldia Crilical Parspestives’, Oriant Blackewen, Maw
Diaihi, 2010 5 3 ; gl

e %
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Reference Books

15

LA e Ll s

Hoomni A G, “Consiubian Cuestions in India: The President, Pardiament and the States”, Jwdord Univarsity
Prizsz. Kisw Delhi, 2000

Chabravartty B, and Pandey K, 2., “Indian Gowarnment and Pofltics”, Sage Publicaions, New Ded, 2006
Bajpal. Kanli and FantV, Haish, Tindia's Foreign Palicy: & Reader”, Owford Unhsrsity Prass, Mew Dalhi, 2013
Laarmikanth K., “Ind2an Polity for Chil Senvicas Examinatians’, Tata McGraw HIll New Delhi, 2008

Singh M. P. and Saxena R, “dian Poliics: Contemporany Issues ead Concarns”, PHI Learning, Wew Dedri, 2008

Web Reforonces

ol =

tfpes: e, wikipedia orgbwik i Federaism. in hdia
Tilpeiegisitive gov in'oonaliluion-afindia

nifpes:ifen. witipedia. anghwk U Faregn_restions_od_inda
It ez e, wilkiped . Qg twk GO remeen | _al_india

__Blouracites
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ili | 20HSX03 Managerial Economics and Financlal Analysis 1 0 0 30

AL tha end of the course, siudents wil be gble [

Magping with POs Dok
Cada Course Culcomes FON P2
y  Urdersiand the theoredcal concepls of managarial etondmics % make i
2EHEAD Hecisions Tor business prabi 3 I Ly L2
SIHGADEZ  Gan adequale feorelcal knowiedge on microeconemics cancepts: ko 3 . L1 L2
perform siccesshd business operalions ' .
MIHEENLD ‘_Jl'“fﬂﬁt-ill'l-ﬂ e basic accowrding principles and capifal foemakon and 3 | L1 L2
planning )
MHEX034  hoply accounting coneepts b anatyze finandal strength of business | ! L3, L4
HHEX03E  (an heoslical knowledge on the enteprenaurship managament and ] | L1 L2
By of fierms !
1. Weally Cortfibating | 2. Moderassly Contribuling | 3. Strongly Cenirbuting, for the altsinment of respaciive Pos
L1 Ramamber | LT Urderstand | L3: Apply | LS: Analyze | L5: Evaleate | L6 Create. Dok Depth of Kaowledps
Unit I; Introduction to Managerial Economics and Demand Analysis 9 Hours

Defindion of Managerisl Emanomics - Scops of Managenal Economics and its Refationehip with othar Subjects — Concept of
Demand, Types | of Demand, Deteméaniz of Demand. Desnand Scheduls, Demand Curea, Law of Demend and 72
LimitzEions- Elasﬁnhl cf Damand. Types of Elzsticy of Demand =nd Measunemen| - Demmand Forecastiog and Meathoas of
Farataslig.

Rnla of Managors Econantisl, Law of Supply

Unit II: Praduction and Cost Analysis 8 Hours
Theony of Production: Meaning end Factars al Praduckion, Producion Fumtton with One Varakée Inpul (Law of Veriable
Praporticn], Wil Two Vadabia Inputs [Law of Ralums bo Scale) Theary of Cast: Differant Cost Concepts and Diferant
Fedalions bebwean Cast and Oulpud in Shart Bun and Leng Run, Managenal vses of Rewvenun and Gost Concepls Break:
Even Paint], Pricing Siategles,

Econamies of Scak and Dissconamies of Scal

Unit Iz Introduction to Accounting and Financial Planning 9 Hours
Financial Accouriag - Concepls and Comvantions = Double Entry Syslam = Preparation of Journal, Ledger and Trial
Balance = Preparation of Final Ascounts; Trading, Profit ard Loss Acsount and Balanog Sheal

Caplial andd Capilal Budgeting: Capial Sudgeting Meaning of Cagita | - Capitaization - Meaning of Capital Budgeting -
Time Valse of Monay - Methods of Appraisihg Projact Prodtabiisy - Traditional Meshads and Modarm kethods.

Bran:hag of Aczoimiing, Comept of Wrking Capda

Unit IV: Financial Analysis through ratios 8 Hours
Computstion, Anglysis ard Interpretation of Liguidity Ratics [Cument Ratle and Cuick Ratio), Achvify Rafios [Inserbory
Tumover Ratio and Osbtor Turnaver Rano), Cepital Structure Ratos (Oebd - Equity Ratio, Intsrest Cowarege Hata) and
Profitatilty Ratios (Gross Proft Ratio, Net Prafil Ratio,Opereling Ratio, PIE Ratio erd EFS)

Cash Flow Statemard and Funos Fow Stalement [Theary Onky)

Unit ¥: Introduction of Entreprenuership and New Economic Environment 8 Hours
Dufintion af Enfrepransur and Entreprenmiership, Indamal and Exdemnal Faclors; Types of Entrapeensurs: Classficafon of

Entreprengurship,

Charachenslic Fegunes of Busmness, Features and Evaluation of Sole Proprisioeship, Pardnership, Joink Sleck Company,

Publiz Enlespeisas, Changing Business Envinanment i Post - Libaralizations Scenario

Industria Pofcy 1987

Text Books
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1 Appa Raa M., '.n'i_m' lKumar B, 'I'-'mu..ag:ual Ecomamics and Finencid Analysis | Cengage Publicalions
P Dt 2001

2. Siddigqui 5 A and Siddegie A 8. “Managens Evoncmice and Financiol Analyes®, Mew Age Infamational
Puibkskers, 2012

% Mubsrudu B. and Remana T. V.. "Managaral Economics and Fmancal Anaysis’, Himalaya Publishing
Housa, 2014

4. hppasri &, B Menageral Evonomecs and Fingnclal Analysis®, Tata Mogeaw Hill, 2011

Reference Bocks

. Maheswar V. “Mansgeral Ecanomics”, Sulian Chand, 2014

Euma Dampdaran, * Managarial Ecancmics”, Codard, 2011

‘Vanilka Agarwal, * Manegerial Economics”, Paarsan Publications, 2011

Zanjiwy Dhameja, “Financial Acccunting for Mansgars®, Peerson Publisations, 2011

Mahgswan V., Financial Accounfng”, Wikas Pulicatices, 2012

Deminick Sahators, “Manageral Economics. Pronciples and Werld Wide Application”, ™ Edition, Qsford
Lindvgrsity Press, 2012

o oim e L o

Web References

1. hillpsiiblechgeeks. comimela-nolesigoogie_vignete

£ hilpsiiaen simarizesd d cominolesmanag eral-economics-and-inancial-analyss-pdf-notes-mela
3. hitps:Vewe scrind. comidocument! 2681 28127 Mefa-cowrse-plan

4. htpsievmcoursera argbrowsaitiusiness/ertrapraneurshig

Internal Assessment Pattern
Cognitive Leyel  Inlernal Aggessmeant 81 (%)  Inbernal Assassment #2.(5%)
L1 i d
L3 il 20
L] 2 20
L4 20 20
Total (%) 100 100
Sample Short and Long Answer Questions of Yarious Cognitive Levels
L1: Remember

1, Whates Managerial Economics?

2. What i meant by Elesticity of demand? How dio ypou measure &7
4, Dafing differant praduot curvas

4. Define Acoounbing

5, [Defing Parnesship

LZ: Understand
1. Explain the role of @ Managerial Economiat in a Busheass firm
2. Explsin the concepd cmoss alasticty of demand. Ilusireta your anmeer with suitabla sxamplas
I Explan the famakion of 3 Joint Slock Company
4. Disglinguish betwaen a parnership and a jant slock compary
5. Explain actouniing pincipls

L3: Apply
1 Jaurnaisa the falibwing Irsnsactions

2013 Jan ABC Firm commenced business wih Rz, 40000

Jap 24 Ceposited into bark Re. 30000

Jam Bought goods worh Rs €800 fom Kamsla

Jan 4 gald gosds warth Rs 80000 3
2. Gakuizte Nat Froit Ration from 1he foliowing dais e F\':ﬁd-
Sales retums R, 100000 Bedmirisiration H-:I:FI'EI-I'lr:BI-E Hf_’q.ﬂl_:!ﬂ_l}ul. o~ Panpriment

= s
Lt
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{3055 Proft Rs 40000 Selling esparces Rz 10000
Iz o frem breastment R4 5000 Lass on account of fre Rs. 3000
3 From lhe iolosdrs particulacs (indol
Zallng prics Ra. 2} par unil

Varishle cosl Rs 100 per unit
Tolal feed cost Re95000
I Bresk evenwnils and values
il  Sales foeam g proft Rs. 20000
4. The klowing ane tha Faios ralaled 1o XYEZ Limiled compay,
Inweniary heiding pedod Z Mg
(ancss pralk ration %
Cirgess praf® for the currenl year announced Ra 200000
Gloaing slock i3 axceas of Fa 40000 cver apening stock. Findout
A} Sales
By Cost of gonds sald
G} Closing sock
O} - Openrg stock

1. A Project casl is Rs, 144000, The averegs annual cash infiows are iely o be Re 45004 for a paricd of § Years

calucaite IRR for the project
2 The coat of peaject s Re 50000 The annual tash kinflows for the next 4 years sra Re 25000 whaf is tha FEP for

the project
3. A fimn = consideiing fao difarant invesimant options A & B dedailes of kol the aplions are given below (R, in
Lakhs)
Invesiment cost | Inflow1 | Inflow2 | Inflow 3
| Optian A _{25) 1 10 12
Dptian B 40 5 il #

4, ARRmethod |ARR an ongingl iInvastment)
Imiriial imve=imend Re. 1200000

Cashindows (As)

Voar | Projctd | PropciB
1 EANGAN ECO00D
2 E00000 Acca0n

3 200000 200000
4 : 300000

_ Rouspsde -
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B8 0B5X15 Probability and Statistics 301 0 3

At the end of the course, sludents will be atie

Mapping with POs
Coarse Outcomas PO PO12 Dk
Clazzify the concepls of Stalishics and &5 imporlance and |nberpined i
il Maasures of Ceniral Tendengy and Disparsion of Dala . ) iy
Identify tha sullskle discrete and confinucus probebiity distibudions o
20B5EX15.2 3 1 L1, L2 L3
o s6lva varlous snginessing prablams
20BEX16.3  |dankily the edtimation amors in samplng disiibulions i 1 LY, L2 L3
ARSI Appdy hee proper bast statistcs o hest tha kypalhetical daka by Tests o 3 : U112 13
Hypathesis
a5 Appdy e method of kest sgueras, coralation and regressnn analysis 1 . L1 L2, L3
| 1o TR b Euires

1. Weakly Contibuting | 2 Modarately Conlributing | 3. STonghy Contributing, for the attanment of respactive Pos
L1: Remarmber | L2 Usderstard | L3 Apaly | L4 Analeze | LS Evaluate | L6 Creste Oek Depth ol Knoededge

Unit I: Deseriptive statistics mathads. 1141 Hours
Iritresductinn tn Statisties. Popalaion vs Sample Calscion of data primary and secondary data- Datn vissalization, Measunes
ol Central lendency, Measunas of Varabiity fsoread of vaiance)- Shawnsss-Kuroals,

Megsures of Disgersion — Fanga - Quarfile Dewabion

Unit 1l; Prodabilty and Prebability Distributions, 11+1 Hours
Review of probatility- Candifioned prebabiity erd Baye's feorem - Random variables - Qiserele and Coenbirwous rmndom
wabies — Disbibuion funclion - Mathemabcal Expeclalion and Vardanoe - Binomaal, Paisson, Urdloem ard Nonmal
disirbulions.

Momant gaperaling anclion

Link lll: Sampling Theary. 1141 Hours
Irénduction = Populatice and sampias = Sampling distribution of Maans and variznces! Defnitions only) = Cenlral limk fhacrem
fwithaut preafy -intreduction fo Sudent’s [ Dislrigation, Chisqueare Distrbubon and  F- Diskibafion Painl and Inbenval
Estimagons Maximum emmarof esfmats

infrooaction fo Samping, pavamelars, statislcs,

Lin# [v: Tests of Hypothesis. 11#1 Hours
Intmduclion = Hypothesis - Mull and Alfamative Hypothasis — Type | and Type B armors = Level of significanca = Cna &il and
bRl fesls - Lange samplis: Tests concerning ane mean and beo means - Smal samples:

Shudent {-distibution [lest for single mean, bwe mesng and pared Hesl] - Chi-square test for Single vanance- Chi-squars -
Tasl for poadnass of &

Tas! for singhe propovfion, difesncs of proportions (Eps sempes)

Unit : Gurve fitting, Carrelation and Regression — Mﬂ‘%ﬂﬂ Heurs

Curve fttieg: Mathod of lasl aquanas - Siraight ine — Parabala — Exponential — Poser curvas.
Coanalation: Cosrelation — cormelation coeficlent — rank comelation — regression sosfficients and properties — regresalon finss.

Bnwar cimags by i malhod of east squaras
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Textboohks:
1. klfles mnd Freund J. E, " Probanibty & Statisties for Enginears”, St Edilion, Prantica Hall of india, 2041

el I:llarrga[TiC:,'l,l'l Prasad WUY.5 5.8, Ranganatham. S, Knshaalardhi 8 'F'r-:-l:-i-iih' & Sxaligfics”, Ind Edmon, 5. Chand
publicatiors, 2014,

Raference Books:
1. Ernedd O, Allen, ‘Prebahilly & Slalshes’, Aeademie Press, 2rd Edilion, 2005,
2 Shahnaz Bathul, "A lexi bock of Probabilly & Stetishics”, Ind Edition, V. 5. 5, Boak Links, 2nd Edition, 2007
A Murogesan avd Guiusary, A bax] book of Probabilky & Statictica’, Ind Edition Anuradha Publications, 2011,

Weh Rofargncas;

1. hitpsuinplal zc inicourses 111061121
2, hisps:inpiel, 2 infcourses/t11 105080/
3, hitps:finpiel, ac.ircourses 111 11 004)
4. hiips:finglel ac.infcaurses/111102111)

Intermal Aseessment Pallern

Ceanithoe Lewsl inlgrnal faseasmant #1 (%) Indirial Asesament 72 %)
N | 20 1A
L¥ Gl &
L3 3 41
Tokad (%) 100 100

Li: Remembar

Defina congiSonal prababiity

Diafine Population and Samgka

Wit aboul Skewness and Kurasis,

State Cornslatian and Regression

State Mean and Yariance in Sampling Distribution

B

L2: Understand

Stata and prove Bayes fheotem.
Wrile B cifferences of collsction of pimary and secondary data bype of variabie
Find ouf the Kurlosis of the data

Class Interval 010 10-20 20 -30 30 - 40
Fragusrcy 1 3 | 2

-l o

4. The maean height of students in 3 college & 1550m and 5.0 §5 15 What i the probabiity hal  eean hekght of 35
pludents |5 legs than 157 cmg:

5 The number of aulo mobile accidents per week in @ cerain community are &= Solows: 12, 8, 20, 2, 14, 10, 15, 6, 9,
4, Are fhese fnguenceas n agreament with tha beliel that accidant condiions wana the sama duing this 10 weaks

pesiad
L3: Apply
1. Caiculzte the regression equatian Yan X fram the dala ghen Below taking deiations from the achusl means of X
and
Pree{Rs} 1 12 11 17 16 T mant
Amount el ot £
Diaaianciad 40 35 43 A5 i Fi 43
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2 Theseeficknt of Rank Comglation botween marks in Shkstics and Mathemalics oblained by o cerlain group ol

shadends is 0.8 W B cum of lhe squares of e dilleicncs s ranks 1o be 33 Find the romber of studerds in s
greaip

& nomal population has & mean of 0.1 and 5.0. of 2.1 then find the prmbability that mean of 3 sample of size 800
il be negalive
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20EE403 Control Systems 3 o83
Al e end of Iha course, stiudems will be aba B
Coda Codirsa Dulcomes ';;I';Fiﬁ'l “::;?‘ Dokl
Find the iransler functicn of physical systems using biock i :
20EE403.1 diagram algebra and signal flow oraphs. 3 i
Examing the time responses of various systems for varous :
20EE403.2 inpul standard signals. 3 L1-L4
J0EE40D 3 %GTTI'EHL;EE Ihe stability of 3 syslem wing Time Domsn 9 i L1Ld
JOEEA03 4 gﬁm Stability of 3 syslem using Frequency Domain 3 1 L1Ld
JOEEAN3E Apply the state space modelling for solving problems 3 3 L14d

related o real workl Physical Systems
1. Wizakhy Conbibiaing | 2, Moderalely Coriributng | 3. Strongy Centibuting, far the attainment of raspective FOs
L1: Remember | L2: Understard | L3: Apgly | L4: Analyza | L5: Evaluale | L Cragle, Dok:Depth of Knowhedge

Unit |: Mathematical Medeling of Control Systems 12 Heurs
Classfcation of conlred swslams, apen foap and closed loop sonbrol systems and el diferances, Fesdback
charactanglics, tansler funcion of Anesr sysiem, differental equations ofelecrical nehworks, (ransisional and miational
mechanical systems, translar of OC sarvo malor - AC saro mobor - Reducion using Masen's Gain leemala

Effoct of feedbadk an disfwbance and Nose

Unit 1l: Tima Response Analysis 12 Heours
Standard 18al signals - Ume responsa of first and second onder Syshems - slep resparge of 2nd order sysiem - fime
domain speclcations, sleady state ermors, P, P, and PID controllers. AC senm maokar - synchio, fransmitler and
receiver - black disorem algebra - reprasentation by signal flow graph — Reduction usig Mason's Gain fermula

Fam raRiongg of @ Grder Sshinmg

Undt 11l: Stakility and Raot Lasus Teshnigue 12 Hours
The conpept of skablity — characteristic squaticn - bcalion of mols in s-plane for stebdity - Routh's Siabilty Crilanion -
limiakinns of Raulh's stabilty, Ract locus cancepd - construction of roat foci [simple paoblems) Efact of addition of pales
and zeros root lacus, MATLAB programming fior roct lacus.

Effacs of aaoition of pales and 2evees an ol focws

Linit IV: Frequeacy Response Analysls 12 Hours
Irtmeduction b Saguancy domain specifications - Bode diagrams - transfer funciom from the Bede diagram - phase
magn and gain margin sakdfy analysis from Bode plols Polar plots, Wyquist stabilgy criterion, Lag, lead, lag-kad
compensgsiors, MATLAE programming for BODE PLOT

M & Noicles, Micholas Chanls

Unik V: State Space Anakysis of LTI Systems: 12 Hours
Concepts of slale, slate veriables and stabe modal, slaba space raprasaniation of ransher funclion, decwalion of Slata
madels froen block diagrams, diagonalizalion, solving e time invariand stale equations, State Transiton Makte and it
Prapesties, concepts of controliabdity and obsenabiily ‘w., y
= — | __.._.I' e B . S
i tho Deat

= b S

Eigen Weciors avd iagunabizalion Head
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Texthooks:
1. Magarath |.J and Gopa M, “Conlral Systems Engnearny”, 2 Editicn, Maw age IMemationaPublcaians;
L2093,

2. Banjamin C.Kuo, Auiomatic conlrol systems”, 8 Edition, Johr Wiey and sons, , 2014,

Reference Books:

1, Horman S Hise, “Cantrel Syatema Enginesring”, 3 Ediicn, John Wikey and sons, 2018

2 Habsuhdon Doata, "Modern Corbrod Engineerng”, 34 Ediion, Prenlica Hal of Ind=s Py Lid. . Faii |-
5 Nagoorkant A, "Coniral Systams”, 39 Edifion, REA pubbeatians, 2017.

4 Aliee Mary K and Ramana P, “Control Systems™, 19 Ediion, Universilies Press, 2016

Weh References:
1. hitps:inphelac.infcoursesi 107/ 106/ 107 106061/
Internal Assessment Pattern
Cognitve Level Inbernal Assassmant #1 (% Infzrnal Assessment 2 ()
L1 0 10
L2 0 L)
L3 4 30
L4 - 1
Tatd (%} 100 100

Sample Short and Lang Answer Questions of Various Cognitive Levels

L1: Remambar

What ae the warous standard best signals?

Defire alecircal zam positan of synchro rassmitter,

Defire concept of abseryakility

What is compensation? What are the differant hpes of compansators?
What is state transitian marix? Wrile its proparties.

oot e

LZ: Understand

Eaplain how Roulh Hurwilz cilerion can be used to determring the abealie stablity of 3 system
Compare dfarant charactarsdcn of A.C sarm moder and [L.C sesve motor

Expdain pracedure of Bade phl and datemiration of gain manin and phage mangin Iram Bode piol
Procedure for design of kead compensator using Bode plal

Expfam aboul fesdback charectensiics?

o o e

&
b

pely

1. The characteristc palynamiad of a system i5.58 255355 34+ G5 e 1375+ T=0, Deberming the lecation of molsan
the S-glang and hance the slabiity of the sysbam

¥ Consbuet Myqulsl piof for 2 feedback eeatral systam whoee open loop transfer function is given by Gis) Hiz) =
afafs-11, comment on stabdity of apen loop and thased loop system

1 Delemina rangs of K for stebdity of unit feadback sgstem whesa open loop frarsts funchion is GJ5) =
Kis(s+1)s+2)

4, Galeutale the angle of asymptobes and the centeold for e system having Gis) His) = K{a=3)s(sd )(z+)is+5)

5. For 2 syslem having Gis] = 2802(8+10) end units negatve leedback, find is time response spacifcalions

L4: Analyze

1. Skste tha neceseary and sufficient cosditions far steniiiy for first 2nd second onder conirol systam plain why

these corditions are recessary but not sullicien! for stabiliey o higher order systems Ciflerd f—,
1. Difarentiate the adventage and dsadvantages of reat locus and Bode Plat 4o o 4 of (e s ponim




o Alguinen G R EED EEIG aiing Spalomy. Lt st s the shudliei pattiilon o 2030 WRA2 WEF

{ ALY 2023 . 2024
Jl.tﬂ.il'j' whether (b2 slal space mod= B covolatde am pal

DHiting the stete space modsl in differont canaonical forms
For the block diagram of the system chown, determing the fransfer funchian using fhe block disgrem reductian

L___ﬁgf
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B 20EE404 Induction Motors and Synchronous Machines 3 1 0 30
Al theerd of the caurse, students will be able Ip

Cade Course Duicomes Mapping with PO's Dk
po: POl P30 1

Cemonsirale periormance of (hree phase induction

MERIOLE cire nd Wi chanstafiaties - Toomke

PIEEADA.2 List the diferant techniques related to speed control 3 L1 Lz
ard staring of 3-phase inducion mator

20EEAM43  Disciss the operation and design different types of 3 i 1112
single phase induction motor

TNEEAN 4 Liat the different types of allernaiors and design 1 3 1 L1LZL]
sltematars based on their periormance charactenslics

VEE44S  Inlerprel the pedformance of synchronous moters 2 Lz

based on iheir applcations

1, Weakly Confrivuling | 2 Modarately Contrbuting | 3 Strongly Contribuling, for e attainment of respectve
Foa
L1; Remember | L2: Urderstand | L3: Apply | L4: Analyze | LS; Evaiuate | LE: Creste, Dok: Depth of Knowledge

Unit I: Three Phase Induction Machines. 11+1 Hour
Consiructional fealises, salient paly, nan-salienl pole, Rotaiing magnatic feld, Principle of oparation. Terque s poer
eguation, Tamue dip charactedsties, Equivaland cirouit, Power fiow analysis, losses in the maching - Mo bbad and blockad
roior tests Circle diagram, Cogging phanomanon znd remades, Crawing phencmanon and remedies

Proauchion of FME

Unit lI: Starting meathods & Speed control of Three Phase Induction Machines 11+1 Hour
Frobiems in stwting of induclion modor, Staing of squined cage induction mesors-l, Stering of squrral cage induction
reators-H, Skating ol wound rodeisin g induction molrs, Speed conbr of induction molor from slztor end = thiough
sl vollage - Pok changer - Frequancy coniral - Speed conkralod industion meater fneen roder end ~through ralor resistance:
cortial and Catcada cennection, Slip power recovery achema

L assas of thran phage mdicfian mokar

Unit l; Single Phase Induction Machine 11+1 Hour
Conatrucicn of single phase induction molor, Warking — Oculle revohving field theory, Tomuee-slip characlenstics |
equivalent circuit, Power fow enatysis, Mo load and blockad rabor basts, determinetion of sguivalent circulf parametars, Soit
phase malors - Resisiance siar molors, Capacitor starl molors, Capasitor start and capaciior run mojors, Permanent split
capacihar | anghe e capadilor mabars, Shaded pole maloes

BLOC migdar and! Uiyl maler

Unit IV: Synchronous Machina | 11+1 Hour
Congnuciional faauras of 3 phase altemalors, femature winding, EMF Equalion, Winding Cosfficiants, Equivalent cirouil
and phasor disgram, Armature madfian. 0. C & 5. C. sk, Vollage ragulalion using Synehnnous impedance mathad,
MMF method. Patier's Triangle meghad, Parallel operation of syschrancus generaloes, Twa reaction theary, Applicatons
ﬁ;@m

Spnchronizing power and forque, appdcafions of gpnehronous generalor

32
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Unit V: Synchronous Machine [l 11#1 Hour
Consructon of Synchronous malor, Privciple of opessfion | Starling mathods, Effed of vardng feld curent o diflerent
doads, W and & curvas, Synchronous condanser, Applcatons:

Encitalon coke and pover CUcie, e0m10ensan of spncireous and indutlian mals

Texthooks

1, Bhmbrg B 5, "Eledrical Machnery®, 70 editian, Khansa Publshers, colar reprint 2014
2. Magarn §J, & Bolharl D, P, "Electrical Machines”, S0 aditan, Tale MoGraa HII Peblicetions, 2017

Referance Books

1 KeshariD, P, Magarth | J _, "Ebscincal Machines”, 4% adition MeGeraw Hill Publications, 2047
2 RaputR.K., “Electrical Machines®, 5 Ediban, Lakshmi publications. 2016
3. Abipth Chakrabarthi and Sudhigia Debnath,” Electrical Machinary”, 2 Edilion, McGraw Hill adwcaion, 2015
4. Sbeshen J Chapean “Electrical Machinary Fundamentals”, 1 Editon, MeGraw Hil education, 2010
Weab References
1. hitpsinplel ac.infcourses M UEMI04MT DE1040871

Internal Assessment Patiern
Cognitve Level  Intermal Assessmed 81 (%) Infernal Assessment 82 [9%)
L1 40 40
Lz 40 40
L3 all 2
Total (%) 100 100

Sample Short and Long Answer Questions of Various Cognitive Levels

L1: Remember

Siate the prnciphe of threa phase induction mokar

Mentian the bypes of spaed controd methads of three phase nduction malar
Stale why the single phase induction molar & nol sell-starting

Sdabe the naed of pasallal aperation of synchronous genaratoes

Dedne synchromous condenser

Ao L pa o=

LZ: Understand

1. Eaplain lhe construckon al thiee phase induction mebor
Beacrige the oparation of single phase nducion maiar
Explain about doubde cage rodod In three phasa indusion molbor

i

Exsplamn the slarfing malbods of synchranous mokar H.-"»ng R e S
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L3 Apply!

1

z
-}

Conskuct the cecle dizgram of thiee phase induction motar
Jalculabe aguvalen! ciruil paramaters of sngle phass indusion moloes
Derhe the EMF equation faf fhree phase alamafon

= P TTL A TR =i o i M
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20EE405 Electro Magnetic Field Theory 3 0 0 30

Allha and of e course, students wil be atile 10

Mappéng with PO’

Caoda Couwrsa Ditcamas :;r“ H';‘ Dok

JOEEADS 1 Es&n& eecirosialic laws and apply them ko eleciosizic 2 g L1,12
Demonsiraie (he properdies of conduclons and delacines &l

JOEEADE 2 Jelte el e 2 1 L1, L2
Defing Bigl-Savart's law and Ampera ¢ircuil law and apply

HEEES them i magnelic ek £ 1 =
Explain the magretic force experienced by cherged

BOEESDSS o scles and detarming tyoes of incuctances k 1 hie
Describe bima varying figlds using Faraday's law and

POEEADS Maxwell's squatitng : L L1

1. Wealdy Conbrbuting | 2, Modarataly Cantibuting | 3 Shangly Confribuling, lar the atisinment of nespective Pos

L1 Remember | L2 Undarztand | L3 Apply | L4: Analyze | LS Evaluates | LG Greabe, Do Depth of Knowledge

Unit |; Infreduction Cf Fields and Electrostatics 12 Hours

Gealer and veclar lelds, ovenview of coordinale syalem, calculus of scalar and veclor Bieds in Canesan coordinabes
Coulemb's Law - Elecine Field Indensity (EFI) — EFI due 10 @ fine and a suface chane, wok done in mindng a painl
charge in an ekcinestalic fisld, Elactric fux densily, slscinic podential = prapertias of palendial funcion - polantial gradient,
Maxwedl's first and second equation, Gauss’s bw -Laglaca’s and Prispa's equakions,

RalEtion Dedween Cylindnce and canersiEn co-oriinales

Unit 1: Conductors - Dielectrics and Capacitance 12 Hours
Elecirc dipaie - dipole mament - polential and EF| due fo an sedric dipole, Behawior of canduckors in an electic fisld-
Conduclor- Diglectic and Disleciric — Delieclric Boundary Condilions, Polarization, Capacitance of paraflel pales,
spharcal ani coaxial cable, enerqy stared and energy density in a static alectric feld, Ohm's law in paint farm, squation of
cengruily, praperties af matenials in electric field,

Conduchion and comaiion cirrent dansly, Di-aleans conslants

Unit 1: Magneto Statics 12 Hours
Biot-Savarl's law, Oesterd's Expesiment, Mognetic Field Infensity (MF1} = MFI duz to a straight current carmying filsment,
MFI due bo circular, aquars and solenold; relatien betwean magnelie i, magrabic Mux densiy and W1, Ampere's cicuital
law, poirt foem of Ampere’s circuital Baw - appleations, Miswells Thind Equation MFI dus fean infirite sheet of current and
a leng flament carmying conductor, Point form of &mpere’s Circuitad Law — Maxwel's Equation Curd(H] = 4,

Magmedic Feld lnfenaly af midote of squialemal framgls

Unit IV: Magnetic Force and Inductance 12 Hours
Magnesc faice, mowing charges in & magnets ekl — Lorentz farce equation, ferse en a curreat element 8 magnetic
figkd, force on 2 straight and a long currenl carmdng conductar In 3 magretic Seld, foroe betesen a0 graight fong and
perallal current carmying conduchors, magnetic dipole and dipols moment, Tomue on & curment locg placad in 3 magnatic
figid, progerties of materizls in megnetic fisld

Scalar and Vector magnelic potential = propafies and limiations, Salf and Mutual Inductances = Muled indudance
hebween @ siraight long wire anvd square koop wine in the Same piane energy sioned asd density o a magnetic ek,

Salf noluctarce af ok, Co-axial cabie

Unit V: Time varying Fields 12 Hours
Time varying fiekds; Faraday's laws of aleclomagnete; induction - is imegral and point forms, Mawell's fourth equation,
Curl (E]=-S8131, gtathcaly and dynamicaly induted EMF, R—".‘u@ alSenl
Modilied mavwel squation IR '
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Text Books

1. Sadiky, “Principkes of Elecro Magnetics”, 4% Editien, Owtond Puldcalicors, 2016
& |Willigm H, Hayt and John. A, Buck, Engineenirg Elutlrulnagnul'rrﬁ-', &4 Egilion, MeGraw Hill Companias, 1020
3 5Safvahanan and 5 Hathia,, "Beckomagnite Flids and Wases”, 2 Editlon, MeGrea Hill Comparies, 2018

Referencs Books

1, Grifigs O, J., *Infrodwcion o Elactro Dynamics”, 4 Editian, Frentics Hal of India Pyt Lid., 2020
2. Eurd Bhooshan, “Fundamentals of Enginesring Eleciromagnetics”, Cxford University Press, Osfoed Higher
Edusatian, 2012

Weab Referances

1. hips:inpial scinicoursss T8N CAMOE 104 087
1. hipsicowmil edusoursesphysEcei-01 T-eecromagnetc-theory-sping-2 104l abus!
3. hipswew, ed angiour Sedeeciicily-and-magnelE m-maswals-gquations

Internal .ﬁ.:lnummt Fattern
Cogriive Level  Iriernal fssessment #1 (%) Intemal Assessment #2 (%)
L 1] 1]
L2 50 40
Tata (%} 100 4]

Sample Shord and Long Answer Questions of Various Cognitive Levels

L1: Remember

1. Defne Divergence, Gradient and Cul

2. Dwefne dol and cross product

4. What i wector field and wechar potential?
4, Shate gaiss bw

5. Define Laalaca aqussion

u
1. Derive the gapression for glachic feld intensly due bo infinite surace change
2. Esplain the beheviour of conduclon i electrs likk
3. Determing self and mutaal ndectance

4, @wen' = Sx3yZz and v = 1.25e,, find () B at point P, 1, 2 {iik p, at P

5. Mustrale a espression for capaciance of & paralel plalé cigstilo

J i
Moy -
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20EE406 Induction Motors & Synchronous Machines Lab 0o 0 3 15

Al e end of the course, studerts wil be abls

Mepping with POs
Coda Croursa Jubzomas s
a4

To usderstand the pafarmancs of =ngle phass and fheee phass
OEEATEY  sction motors 3
20EE406.2  Tocontrol e spead of fhrae phase nduchon medons d

T analyse the chamcleristcs of W oard Imeeried ¥ curves of
20EEA06.3 synchronaus molors g
2BEELIE4  Todeterming the efficency ol three phase altesnalar 3
20EEL06S  Todetarmine tha regulation of sllermstar by vanous matheds 3

1, Waakly Costributing | 2. Modesately Coniribuling | 3. Strangly Contributing, for the stamment ol respective FO's

List of Expariments

N
i
-3

Erakiy lnst on hees phase inducion mlor

Ne-Load and Blocked rotor best of Beee phase incuction malor

Powes Tactor improvessert of singde-phase induction mobor by using capaciiors and load faston
sineye phass induddion metar

4, Equivalent circult of sngle-phass induction mosar

5. Spead confol of induction motor by VF methad

6, Brake inst on single phose nduction medar

7. |V ard imveried Y curves of Bree phase syncheonous maoloe

8. Deternbnation of ¥d and K of salient pole syrchmnous mechins

9. ' Regulsban of Bwes phase sfemator by synchionows imoadance and MMF mathod

10, | Regulabion of Beee prase abenaloe by Palier rangle method

11, | Parafed operation of thres phase alkrator

12, | Dederminaion of allicency of three phase dtemalor by kading with three phase nducbion moter
Refarences

1. Lab Masug for "Induchon Mobors and Symchronoss Machines Lab®, Depariment of Elesirical and

Ekacironics Enginearing, NSRIT
2 Bimbhea 2.5, "Electncal Machinas” 7® Edtion, Kharna publshers, 2008
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H5.|=|IT| Lopdomic Rpguaton 2020 (R} EEE | 20EE4NT Indusmal Autematin for Efecnical & Bleciromcs Engg. Appeoued in ¥ LKA
Apphcahle for the sldaats admiled in 2022 2003, W.EF. &CY P13 - 204

HEEH 20EE407 Industrial Automation for Electrical & ElectronicsEngg 0 0 3 15

Mapping with POz
Cote Course Dutzomes
POA

ot Drava the ladder logic disgram for Boclean logic and manifor with 3

: SCADA
onpequgs  Draw the ladcer logic and ladder laiching logic diagrams for fimers, 3

[ counters, combinations and manilor with SCADA
20EEA08.3 Draw the Isdder katching logic diagram for counters and Smers :
JOEEA08 4 Develog tacder ogic for traffic signal Control and flash  light once in 3

' gvary ona sacond and mariler with SCADA

3

ZIEEMBS Cevalopment of ladder logic for various practical spplicafions
1. Washly Condibuling | 2. Modemtedr Contributing | 3, Strangly Conibuling, foe the allainment of reapective P 2

List of experiments

b Switchon ightiof light for logic getes “AND, MOR, NAND, HOR, MOT, ¥OR, HALF, ADDER, FULL ADDER) by using
Lnddes Loge and SCADA monitiring
2 Dosvebop e fackdar bogic for the belew Bookean logic Tunctian bedare and aler simglification

¥ = (4BCD+ ABCD+ ABCD+ ABCD)+ D

4. Swichan hghtic light wih trers-{on Delay and QR Delay), counders (up & down| 2nd fheir combination by using
Laddesr bagic and SCADA maorianing

4, Swichan bghliolf with limers and saalch on lighlic light wiliy cousler by wsing Laddes lalching I-qlgi-l: and SCATS

maniie

Wiia wﬂmmgc programs lor irallic signal corired and conircllad by SCADA

Davalon & laddar logic orogram thatwil flash 2 light onca avery one sapnnd &nd controfled by SCADS,

Davalon @ ladder iogic for the mator which & contiolled by bwo Seilches. The star switch wil slart e mole and the

Shoo switch wil shop £ 1 ha Ston swilch was vsad 1o slop the motor, the slart ewilch must be thrown bwice to stant the

maiar {The Stop ewitch will ba wired 28 noomalty clased). And manilonng by SCADA

8 Develop 3 ladder kKgic fo e motor which = conbolied by (wa swilches. Tha star swich wil stan the malor after 5
seconds delay and Ihe Sop swilch will sbop the malor after 103 deday, Hihe Slop swilch was used 16 siop e molor,
tha start ewilch musl be frown hwvica o atart Ba mobor. Whan the malor & active 2 ligh! should ba lumed oa. And
moiEaing by SCADS

8. Deveiop & badier kgic fof oven saned wilki 3 Sarn bollon thal zesis in the Auts mode. Thes can ba stopgad # {he Stop
bistton & pushed. [Remember. Stop buttons are normally closad ) When the Auto goes on initially the TON fmer (s
used o sound e hom for the 1kt 5 seconds 1o warm thal the owen will star, and afler Bhal the hom stops and e
Eﬂﬁnﬂs sart. Whan Iba oven is lumed off the fan continues to bioe for 3008 or 10 sec akar. And monioning by

-4 £X L

10, Develip hadder logic for canveyor nun by swisching on ¢r off a molor. We ae positioning parts on the converor with an
aptical dalechor. Whes fhe opfcsl sendor goes oo, we want ko wal 1.5 sssonds, aed |hen stop the conveyoe, Aller a
delay of 2 seconds the conveyorwil alar sgan. Wa need i use a sam and stop bution - angntihuu:lhuunwhmma
syalemis aclva, And monitedng by SCADL ;F-'g,@;

11, To study the vanabls frequency drive based wemmwwmwm - remarhn M‘FE'*
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AppEcAlie lor e efdenis admified in SO 2023, BOEF, ACY 3063 - MO

Relerences
I
t,  Lab Manual for Indiustria Avtomadion lor Electncsl & Elsciranics Ergg Lah, Deparimend ol
Blacirical and Electronics Enginaesing, NERIT
2, Frankpelruzeda D, ® programmabde kgic cantraliers”™. 3¢ Edilion Tala 8C Graw Hill, 2090
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MERIT | Aczatemee Regulnton SHIRY] | EEE | BIEEA0E Cosird! Syminms Lah Approwed in @ A0 Applzabie for ihe stufans admimed o
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20EE408 Control Systams Lab 8 0 3 15
Mapping with POs
Cietha Course Ouitomes
PO4 PSO1
JEEA0E 1 Anzlyze e performance and warking Magnetic amglifier, D.C ang A.C, 3 3
serve mokors and synchronous motars,
SIEE40ED Deesign P FLPD and PID condrolien, design lag, lead and lag-lesd 3 3
1 COmperssion
JNEE40E 3 Bssarmire: the iranler lunclion of 0.C.malee 3 3
INEEA0E 4 Coniiot fhe famgsraiure using PID controier : 3
HIEEARES Conirel the postion of DuG serio meto performanos - 3

1. Weakly Contributing | 2, Modarstaly Contrbuting | 3. Strongly Contribeutng, for the atlainment of respacie P e

Liet of experimenis

P R A 1

Time responas of Sacand oeder yslam

Characierslics of Synchno

Eflec of F, PO, FY, FID Comroiler on @ seconed order sysiems
Diesign of Lag and kead compensation - Magnitude and peass plol
Trangles dunction of DG maler using MATLAB

Characiznatics of magnetic amplifies

Characlenslics of AT sano mobor

Characianalics of DG sene moba

Raoot lecus and Bade plof from MATLAR

D posdion conbrol Byabem

. Comirglbebiiy and obssrvabilly test using MATLAB

Temparature conirler using PID

Referances

—_

Lab Manual for Cantral Systems Lab, Deparimant of Elecinical znd Electronics Enginearing, NSRIT
Magarath |.J. and Gopal B, "Control Systems Engineerisg”, 2 Edilion Mew a9 Inleriaional
Publicaicns, , 2018

Mariman 5 Mise, "Control Systams Enginesring®, 34 Edilion John Wiley and sons, | 2018

- 'R!'iﬁhhﬂﬁ ATy
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& 20502 PLC

AL e end of the courss, students will b2 20l o

Code

20EES01A

Coursa Qutcomes

Dederming Automation & System Cwverview, Erginesaing
Software T4 Poral
Dislinguish bhw logic Gales, Circuil diagrams, Tirers,

SHEE01,2 Counders, FC's, OB's, D8'sand PLC Tags
20EES01.3  Wrile Ladder program for varicus applications
20EES014  Communicate between PLC's

2DEES01.5  Understand Contmol Siralegies
1. Weazkh Contiibuting | 2. Moderately Cantriouling | X Stongly Contricaling, far the allznment of respectie

a1

List of Experimants

MOOLILE 1- Automation Ovendes, Syatem Ouardew.

wrlE i 17 I Erge

Nirh WEF &Y 203 - J0fe

1 0 2 24

Mapping with POs
oluk] POl

3 3

3 ]

] ]

3

a i

MOOULE 2 Digial Fundamentak, Ergineerng Soltwars TIA Porlsl, STEP T Range of Froducts

MODULE 3 Devices & Networks, PLC Tags, Program Slocks and Program Edibor.

MODULE 4 Birary Operstiors, Dégilal Operatians, Dats Biocks.

MODULE & Functions and Funcion Blodks, Crganization Blocks, Troubleshaating

Text Books

f

Madhuchhanda Milra, Semart Sengupta, "Programmable Loge Controlers and Indusirial Aulomation: An

In¥oduction”, 2nd Edition, Panrans Inlerrational Publshing (inds} PvLK, 2017

Hackowarlh, Frogrammebie Logic Ganlreders Programming Methods And Appicasions”, 19 Edlicn, PEARSON

INDHA, 20

i
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20EC303 Signals and Systems a1 0 3

Al the end of the course, siudents will be able to
Mapping with Pos

Code Course Julcomes PO PO POd Dol
Cefire tha mathemafical modal of confewous
) i
2ECHIN iicrste. Wik sionels e apskns i 3 L, L2
Ceterming and Analyze the culpot respanss of 5 " ] L Gh

HECMAE 1M sysiams

Darive the Irequency doemain repressntation of 2 3 2 L2-L4
MECHZI  sgnals and systams

Analysa fhe characherisfics of Bnear  fime
HECHZA  iyanant systems

Cetarming the aulpul respanse of continaous
HEAIY el i B LT systems : ? ? il

1. Weszkly Contrituling | 2. Moderately Contributing | 3. Strongly Contribiing, Jar e altanmant of respectiva Pos
L1 Remembier | L2 Undarstand | L3: Apply | L4 Analyze | LS: Evalugte | Lb: Crezba. Dok Dapth of Knowledga

Uritk; Intraduction 943 Hours
Continuous-ime and Discrefa-ime zignals, Basic operalions on sgnals, Signal modsts Tha wunil step, The unil impudse, The
anisod, The complex expanenlis, Sinc, Racl, Even and odd luncliors. Conbruaws-fima and Discrele-ime systams, Syslem
proparies: Lineasty, Time invenancs, Causaity, Stabiity, Response of LTI gystem: mpulie ieapenss, Unt glen reaponse,

Cifinporaiily in carmplay fiections

Urst B: Fourler Sedies and Fourier Trans{orm 943 Hawrs
Anglogy balwaen Veclors and Signak, Orbogonally, Represantation of Condinacus fima periadic signals using Fourier senes,
Dirchiler's coaditions. Trgonometis [oursl seies and sxponanial Founer sefies, Paoperdios of (he fourie sedes, Foufisr fanslam
B fourinr series, Didchlel’s condifions, Fourier iransform of standard and arbirary signals, Fouriar iransform af perindic signals,
Propentias of he Fourier Transforms, Inverge Fourer Transtoms.

Dartvation of Fowsar Transfonm fram Faurer Sares

UnitIE Corvolution and Comelstien G&% Hours
Convolution, Graphical represanlaion of aemoklion, Comelution pioperes, Caoss carelatian and Aule cormakaiion of hescfions;
Propectios ol comalafion furchon, Erargy deasity spacinam, Prwar density specium, Parsewal’s thecrem, Relalion batweesn aulo
comelation funchion and sranyipower spectral denaity function, Companacn between E50 and FED,

Delechon af pevidic Signals it e prasenca of naise by coralaban

Unit IV Anslysis of Linear Systems 8+1 Hours
Contineous-lime and discrela fime Linear shstinvaniant (LS1) sysbems: sysiem impulse response and slep response, Transler
furcticn of & LT| system, Properlias of LTI system, Causaliy. Fiker chararensics of linear sysiems - Ideal LPF, HPF and BFF
characienistics, Distortionless Iransmission fhrough a system, Signal bancwidih, System bandwicth, Relafionship betwesn
banchaidih apd riga lime, Sanpling Thearam, Types of Sampling Techniques.

Resnstnatlan of sian ram s sampdhs, affeck of wnder samaling - Alaziag
Unit V: Laplsce Translorm and 2-Transforms a+1 Hours

Hegd of the Do
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Tne Laplace Tranaform he regien of comvergence Jag) for Lapiace vansforms. The inverse laplace wransform, Properties of the

taplace iangorm, Causality and slabiliy,
Inteediacton, 2= Tranatorm, Disthction behosen Laptee, Faurket snd & ransfarms, Region of convergence, Consirants on ROC 1k
vanoies nlasd_-es o signals, Proparfies of the z-Farsfanme:. Inverse £ Transform

Disfincion b-prmsn Lapdace, Founer and 2 transforms

Texthooks

1, AN Qppanheim, A, 5, Wilksky and & H, Mawab, “Signsls and Syalema”, 2 Edilion, Prantice Hall of india, 1957
2. Bhagawandas P Lat, "Urear Signate and Systems”, 394 Editan, Oxland Univensity Pross, 2008
3 Simon Haykin and Bamy Van Veen, “Fignak srd Systems”, 79 Edition, Wiksy Stidant Editicn, 2003

Reafarence Books

1. Anand Kumar, “Signak & Systema’, Prentics Had of India, 2= Edison, 2012

2. Gewred Sharma and Michael J. Rober, “Fundamentals of Signals and Systems”, 2+ Edilien, Tata McGraw-Hil
Educainn Put. Lid., 2040

3 HF!-il:i Rajagwari and B Viswsswara Rao, "Eignals and Systems’, 1¥ Edilion, Prentice Hal of india, 2009

4. Chafez L Prillips, John M, Parr and Eve A, Riskin, "Signals, Systams, and Tranalorma®, 4% Edifion, Peassan
Pubiicaions, 2007

Web Resources

1. hifpa:fhrans fubcrisispoint conidipbsgnals_and_system_iniroducion

2, hitps:wab standord edis'-boyales 100

3. hitpsfocw mit eduiccursesigeckical-engnaerng -and-compuled-scenca®-003-signals-asd-systems-dal-
2 1 Machure- rotas!

d,  hitpa el acinieourses 1T 101055

Internal Assassmant Patterm
Cognitivg Lavel Intermal Assassment 81 (%) infemel Assegsment 87 (%}

Lt 20 20
L2 30 30
L3 a0 20
L& 19 3
Teskal (%) 100 il

Sample Short and Long Answar Cuestions of Yarious Cagniliva Lavals

L1 Remember

Define and shetch sinusoidal #gral

Dafing Signal and Sysiam

Whal ane orthogonal fenchon s7

Daling Hiler tanslarm ol 2 gonal % (1)

Racal Dirachie!s canditions

Hlata difarentialian in $me doman propeny of Fourler rarataims

List any three prepedieg ol convelulion Integral
'-ln_*rma a fumcion 1) 2 8 b Laplace fransharmabia?

e ket om0
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L2: Undarstand

o S

mm

Explain, hire |epulse Baspandce sand Transher Funclianal 2 LT] sy&lem e refated?

Cempare Leplace, Faourier and 2- iransioms

Summaiize the properies of ROC of Laplzce Transiorm

Relate rige fma and Bandwidh

Crgznize tha conlinuows fimea varsion of & sinuspidd signzl erd being oul the relafion between sinusddal and comphex
exponeriial signals

Lt e achvandages and Limikalioes of Laplace [ransionn

Lilain 1ha Fourer ransloem of tha unit si2p femction

Ciglain the Laplaca traesform of the signal x (F) sedty [§ o« 2 ul-l)

nbierprel the scaling and time shiting properies of Laplacs ransiom

L3: Apply

Lo Ll

Buid the relaticon betesan und slep and sgnum funcions

Dibwelep Sauang wawe lmam Ume shilling propery of uni step Sgral
Davnlop ralaion Detween Fise lime ang Bandwidlh

E:Iﬂ'paru ane-sifed and lwo sded zdransfomms and ils regon al convengenoe

Sabve tho Laplace ransform and ROC of & {t = er¥fuld - u{t-5)]

Make uze of Convelulion properly, develop disciels sighak (ramn confnueous line siqna
Develop Founes transform fram Faures Saries

Expriss complix expoenial Fouriar coafficiants in terns of iganometric Fousiar coatiicient

L4: Analyze

i M S RS RS sk

Eapiain briedy the exirsction of 3 shqnal iroem nose by Blenng

Compare impuilse sempiing, natural esmpling and fiat top sampling with relevant diagrama

Cuting differend stion propety of Founer iransform

Chain tha Faurer transioem of the moulze functian 51|

Explain the alzing effac! asing relesant diagrams and suggest remadies o svoid alasing

Aralysi e aulcormdalion lusciian and energy speciral density fonchan al ] = e+ ufl)

Exdwrar the ralatioashin balwaen sufaccerelation functian and anergy spaciral density of an enesgy signal

_ PaCorpnrde=-
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Bl 20EE502 Power Electronics 3 1 0 30

At the end of the course, shudents will be able o

) = Mapping with PO’
Code Course Qutcomes P02 p— - Dok
SEEEDZ a:qiam the characlerishics of warious powar semiconductor ] 2 7 L3
devicag
| | explain the operatices of single phese hdl-wave cormmniers and
HEESEEZ | analyze harmonics in theinput current d : * -
EI]E'EEEIL:H axplain the cparation of theea phasa Rll-wave converlers k| 2 2 L3
EES0EA | analyze the aperaliea of diflaren] fypes of DC-OC converles 2 2 2 L2
explain the operafion af imverters and application of PWM
PIEESCES | ochriues for voilags coioland harmanic millgaticn i : . 5
1, Waakly Coniribuling | 2. Moderalely Conlribuling | 3. Syrongly Contribuling, (or [he attainment of respective Pos
L1; Rermamber | L2: Understand | L3; Apply | L4: Analyzs | L5: Evalisda | LE: Créale. Dok:Death al Krowkedge

Unlt |- Pawer Elestranic Devices 12 Hours
Basic Thaory of Operation - Slafc Chasackeristics- Two Transishors analogy -Turnon and Turn off Wethods - Methods of SCR Triggening -
Dynamic & Gata Characterisics of SCR = SenesandParallel Operafon = Snubber circul - Chaackenslics of Power MOSFET.

Characlaristics of IGET

Unile |l Singla Phaze AC-DE Converters 12 Hawre
Single Phase Fall wave conbiolled rctiSers - A load 2nd L oad with and without fressheelingdiods - Singhe Phase fully controled brdge
oonuerter wiEth R load, RL load - Contnuous and Decontimaus conduction - Effect of source inductance in 1-phase fulyconbnolled brigge
recifier with condinupes canduction - Expression far putput vwoitages — Single Phasa ssmi Corvarier wilh 7 load, RL load and RLE load -
Continuaos and Dgcontinicus canduckan - Numencal Probiems, applicatians of Single phase AC-DC cofmemans b industias,

Singls Phese fuly controded bndipe comverter with RLE Jad

Unit |li: Three Phase AC-DC Converters & AC - AC Converters 12 Hours
Thiri Phase hall wans Fecifer with B and RL load -Three Phase fuby conioled sechilier with B and RL 163 - Three Phasa semi converter
wiih Rl load - Expression for Output Valtage - - Three Phase Dusal Convertars - Numerical Protlems. AC-AC power conbrol by phase costral
with R and AL koads - Three Harmenk: Azalysls phase AG wakage regulalor wih R lced =Mumerical Pioblems, spplications of AC-40
converters |o indusines.

Thraa Fiase somi convever with RL load

Unit I'¥: DC=DC Convertars 12 Hours
Operation of Basic Choppar - Classification - Confred Technbques - Analysls of Buck, Beost and Buck-Boost convertars in Canlinuous
Conduction Mode (CCh and Disconbiruous ConducionModas (DOM) - Cutput woltage equatkons using volt-sec balance in COM & DCM
- Expressionsfor culpud voltege rpple and inductor current ripple- Numerical Problems.

Ansiyzsiz of Buck-Boost converfers i Condinuows Conduetion bode (COM) and Diecanfiruous Conduchonbodas [DCM)
Unit V: DG-AC Converters 12 Hours
Infroduction - Harmenic Analysis -Clasalfication - Single Phase hall bridye and full bridge imeres with R and Blioads - Unipolar & Bipotar

Swilching - Quasi-square wave puise wicth modulation - Threa Phasesquars wave inveriers - 1807 conducbon mode of operation —
PéiMinvariers MumeicaProblems

mmaPha-Bquwwm-?Ed*mwm-mmdm:m MM*&: :
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Text Books

1 Power Elestronics: Comariers, Appicalions and Design by Ned Mohan, Tore MUndetand, Wilam B Roodins,
Jahn Wiley & Soes

2 Power Elacironics: Circults, Dewces and Applications — by M, H, Rashid. Prentice Hadof India, 2l edition,
Tl

1 PowerElectranics: Essentisks B Appications by LUmanand, Wilsy, Put, Limiled, India, 2008

Refarence Baaks

1.  Elements of Power Eleconics—Philip T Kreie axford,

2. Power Electrosics — by P 5 Bhirbra, Bhanna Publishers.

3. Thyistorsed Power Controllars = by G ¥, Dubey. 5. R. Doradla, A. Joshi and R. K_Sinha, New Age Intemational
[P Limied Pubdzhars, 1955,

Wab Beferances

1. hatpssinpiel.ac ncaurses 0B DZI0E 102 1451
2 https:drglelas nseourses 1080 Y108 101 1260
3 hitipscwiew, cigimat indnp tebcoursesivides 08109 126/001. hitml

Intarnal Assessment Pattern
CognilveLevel  Intemal Assessment #1 (%) Inbermial Assessment 82 |%)
L1 4l 40
L2 5] 5
L3 1l 10
Tokal {5&) 100 108

Sample Short and Long Answer Questions of Varlous Cognitive Levels

L1: Remember
1. Define Lalching Cumand
1. Lisl the spplicafions of shap up choppers.
1. Whal s shoot theaush faull? Explain.
4. Draw the clrcult dagram of three phiase M-3 controflad converier.

L2: Understand
1. Explain the operation of srubber circull and also design (he peramebens of snubber ciouil.
2. Do the hwo-franaishar anslogy of a SCRT Explain SOR eparatian with this enakagy
1. Explain the aperalion of single phase bro pulse midpoind cormenes with relevant vallage and curant wayedoms
and aleo derve fie aopresdon for average oulpul wlizge.
4. Explein tha warking of three-phase hatf wave uncontroliad rectifier with relevant wave forms for ‘B lead,

L3 Apply

1. A single phaze semi converter is dalvening power fo BLE loed with R= 503, L= 10 mH and E = B0 W, The ac
source valtage is 230V, 50 Hz. For continuous conductian, find e average value of oulpld curment far a firing
grighe of 500 . 1 one of Ihe SCR is damaged and ppen circuited Tind e new value of Jvesane oUIPUL GuiTen] on
The assumplion o confinlicus condusiion, Alss skekh the outpul vollage and curent wavelomaT

2. A boost reguisler has an Foul vaBage of Vs = 5V, The awrage oulpud wollags Va = 15 V and I average load
cument la = 0.5 & Tha ewitching frequency k2 25 kHz, 1L = 150 pH and © » 230 wF, deteming (i} the duty cyce,
{ii} B ripple cusmand of inductor Al, (i) the crifical values of L ard C. &

,_ﬁi;ﬂm_hk;u‘
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20ECI05 Digital System Design 3 & 0 3
Al the end af the course, sludams will be able o
Wapping with Pos
Code Couwrse Qutcomas PO1 PeR Dol
SRS Llnl:ler:?‘lani the number systems and ils logical 3 , 1.3
aperafions
Appiy the properties of Boolean theorems for :
ECH52 : : ; 3 1 L2,k3
HECHEE  dicing the logical funcions
Classify and Design smple combinational leglc
20EC3053  circults using kegic gates and Oesign various 3 2 L2,13.14
programmatie logic devices
Design various Registers and Counfiars using
20ECI054  FlipFlops and Analyze vanious Sequential Logic 3 . L2,L3, L4
Circuits
JDECI05 5 Learn the |[EEE standard Hardwars Description 2 3 12,13
Language

1, Weakly Gonirbuting | 2 Moderately Contributing | 3. Strengly Contributing, for the stlenment of respeciive Pas
L1 Ramembar | L2: Understand | L3: Apphy | L4: Anafyzo | LS Evaluabe | LE: Creale, Dokl Depth of Knowledge

LKITA: Digltal Systerms snd Mumber System 13 Haours
Digital syslams, Mumber systems, Counting in racix. Cosversion of one radix % other, Complements of numbers, Signed binary
numbers, Arthmetic addiion and sublrackon, 4-bil codes: BCOD codes, Excess-1, Gray code, r's and r-1's complament, Emor
detecing & Ermor comebing codes, Basic logic gates, Universal gates, Ex-OR , Ex-NOR gales.

Liogue famibas, Chavacirsios of Logie Hmlas: CMOS, TTL, ECL fanies,

UKIT: Concept of Boolean Algebra 12 Haura
Basis Thearemz and Propesties of Baclean akgelra, Boolean Funchions, Canonipsl and Stendeed Forms, Min-ieims and Max-
terma, Products of Sum Sinplficetion, Sum of Products Smpification, Gate leval Minmization: bap Mathod, Twa-\Varable K-Map,
Three-Varable ¥-Map, Four Varshle K-Maps, Fiva Varible H-Mspa, Don't - Care Conditions, Cuine-McCluskey malhod, MAKD
ard KWOR Implemeantation, Exeluahe-0R funclion, Coda converiers

Stz vaniable K-Map, Hezerds

URIT-II: Combinational Lagic Circuits & Programmable Lagic Duvices 12 Hours
intreductian, Adder, Subtraclor, 4-Bit binary adder, 4-BI binary Subdractor, BC0 adder cirouk, Carry book-a-head adder cicuit,
Decoders, | Encoders, Mulliplexers, Higher order mutliplaking, De-Mullipexars, Priority ancodar, Magnituda comparatar,
Programmable Loglc Devices: PROM, PAL, PLA-Basics siruclures, Reslization of boclean funclion with FLDS, Frogramming
fakles of PLD2, medts & demerits of PROM, PAL, FLA compaerizen, Realzafon of Boctean funcllons using FROM, PAL, PLA,
Pragramming kablea of PROM, PAL

Pargfial Prefie Adders, Birery Mutipbsr, Vadic Mulipler, Compder Programmsble Logic Dewoos (CPLDY, Fiald Pragrammable mals
amays (FPGA)

UKIT 4V: Seguential Loglc Circuits & Finite Stafa Machines

Intradiaction o saquantial trcuits, Storage elaments: Latches, Flip-fops, RS- Latch using NAND and NOR Gates, RS, JK, Tand D
Fiip Fiops, Master Slave JK fip Nlop, Excilafion fables and Characleristic equalions, Comsarsion of Mip flops. Registers, Shift
regishers, Univessal shiff register, Asynchronous counders, Synchronous counters, Ring counler, Johngon courder

12 Hours

Master siove B Np fap, Masier slve O RE fop, Registes and Cowmbars weing reversible logic gales, Vending macixme comtmiier

UMIT =V Introduction to VHOL 12 Haurs
DOusign Now, Program sinocture, Levels of abgdraction, Elarmanis of VHOL Dala lypes Dala objecis, oparatees and ldentifiers,
Paskages, Librafies and Bisdings. Subpragrams  VHOL Pagramming wsing slifecloal and data Im mdu[qq HDL—-'L

implemantation of combinalioral and Sequentia Logie Cinculls, cioad o i

Modsing of Combinaboma (65 Using WHDL. ModeNing of Sequential ICS tsig VHDL ‘gy;_g_»-n.ég-v
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Textboahs

1, Maeris Mang, "Digital Design”, 39 Edifon, Prondic Hall of tndia, 201

1 Hil ard Petarson Me-Graw Hil, “Swiiching Theony and Logic Design”, 197 Ediion, Tata MeGraw-Hill, 2018
1. John FWakerly, Tigital Design”, 4= Edigon, Pearson Prantice Hall, 2003

d. A Anard Kumar, “Switching [heory and logie deaign”, 3 Edition, Prentice: Hall of india, 2016

Rafgrence Books

1, &l Hohaw, “Swilching & Firita Automalz theory, 2 Edilion, Tata MeGraw-Hill 2008
2. RP Lin, Modem Digitsl Elecironics”, 39 Edition, Tata Mclraw-Hil, 2002
5. Ghaifes H, RalhJr, "Fundamentas of Loghc Design’, 47 Edition, Jaioa Publishers, 1352

Wob Resources

1. hipsinptal.ac.infcoursas! 1171 05 1T 105060
2. Inttpsesne gostsiagecks cagdigilalelecinonics-logic-design-uionalal
3. hipciwebstor srmistedu.invwet: asselstsrm_malnshedilest20 T SC5H

Internal Assessmant Patiern
Cognitive Lavel Intesmeal Assesement B1 (%) Intamal Assesament #2 (M)
L1 15 =
L2 49 40
La a0 a0
L4 15 a0
Tatal (%} 104 100

Sampla Short and Long Answer Quesfions of Vanous Cognitive Lavels
L1: Remember

1, Find the decimal rumbar aquivaent of racianal cclal numbes
2. List any bwn postulates of Baolean algetbra
3. 'What you maan by non-weighted code?

LZ: Understand

1, Explan how combinatonal logic elreus 401 mulliplexer wadka
2. FRapesent the ollowing Boolzzn expression to min-termes ard mae-lerms AB+BC+ABD+ACD
3. Fapeszent a T fip fop using K fip flop

LI Apply
1. Build the Booksan finction F [x, v, 2i=F m{0, 1, 2, 4. 5 7] by using 4 o1 Mubipleer
2. DCevelop a full adder using hal adder
3. Construcd & 161 muliplexer using &1 muliplecer

L4: Analyze

y B I:'rli'ﬂrrguah combinational logl crouts and sequential logic circults.
2. Compare mzaly and Moome maching

3. Classtty the countars =ﬁ.l_'g}1_m!lﬂ-_t:l >

e —

i
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20ECI08 Digital System Design Lab

A e @

of the codrse, students will be able 1o

Gode Course Duicomes

20ECI0E1  Identity and Verily the Logle Gates

2OECING 2

20E]

Bask: Logic Gales
CI083  Design Regisiers and Counbers using Fip-Flops

20El

20ECING 5

Ci084  Develop Varous Sequandal Logic Circurts

Deesgn and Verify the Varlous Combinational Logic Circuits using

Sirmulzte and Verify the Combinatianal end Sequantal Logic Creuits

R T P

1, Weakly Contributing | 2, Moderagely Contributing | 3. Strongly Cenimbuting, for the attsinment of respactive

Pod

List of Experimenis

= - T e i e S B

Desgn al Lagh: Gales

Dessign af Adders and Sub-fractsr

Design of Binary t Gray and Gray [o Binary
Design af 340 & Decoder

Design ol 4-bil Comparadar

Design of £-bif mullipher

Design af § X 1 Multipaxer

Desgn of Decada coanter

Diesgn of £-b#t Ring and John Son Counter
0. Design of Univarsal shift ragisters

1. Desgn of Meay ared Moare machine

Refarencas

1. Lab Marwal for Digital System Desgn Lab. Deparment of Electrorics and Communication

Engineering, NSRIT

ha ﬁb._{}_uhttf'r::u
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MSRIT | Acsdeme Requiahon X0 AT EEE | AORESIT Power Elechorics Lah | Approwed in 1™ BaS Applicabin for the siedinis adnimed B

23 A3, WEF ALY 2073 - 20

20EE507 Power Electronics Lab 0 0 3 15
Code Course Dutoames BARON a
POd PO
ROEESOT  Stacy the charactenislics af vanous powes gleciiond: devions 3 3

Analyze the perfoemasce of single-phase and ihree—phass hulbwave brdge

M convwerters with both nesistive and inchctivg loacs, 3 4
Undessland [he operation of snge-phase &0 voltage requlaior wilh resisive and

SIEESITD | . 3 a
incucive oads

2OEESOTA | Undessland the working of Budh converler, Bocst conweriar 3 a

20EEBOT S | Wndessiand fa working of sincle-phese square wave imverer and FWM invarar ] 3

1, Wieatly Coréribuling | 2, Modeedely Contributing | 3 -Srongly Contibuting, for the alainmant of respeciive PO s

List of experiments

oS ek

Chaecierslics of Thyrstor, MOSFET & IGET

Sirgiz -Phase serm comverer with R & AL loaos.

Singe -Phase bl canverler with B & RL 16ads,

Three- Phase full convarier witn B &RL koads.

finge -Phase AC Yollage Regulsor with R & FL Loads
Singe Phasa siap doen Cydo-convertar wih B & BL Loads
Sirge Phasa dual corverlar i crculafing cement & nan ciculating current mode of operabion
Boget ponverter in Cantinuouws Conducten Mods aperatian,
Bugk convenerin Condnuous Conduction Mode cperadon,
Singe -Fhase square wawh brickge inveriar with B & RL Laads
Singe - Phase PAWM Invares

Referonces

T
z
3,

Lab Masual for Power Elactronics Lah, Depanmant of Elecincsl and Elecirenics Enginperieg, NERIT,
P 3 Bimbhra, "Power Eleciranics”, 2 Edilion Khamna Publishers, 2021
Mermsan 5 Nise, “Condml Syslems Enginsering”, 3 Edition John Wiy and sons, 218,

_ FAQueaad—
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BN Technical Paper Writing 0 0 32

ALt end af the course, sludents will be abla o

Mo. Cowrse Cutcomas

Develop saarching kabest relevant [neralue partairng o ihe opEs of infenesl

Develop safi-learning ability o becorme a lifdong indeperdent leamer

Develep he habit of wiiling tachnical manuscripl as per the requirement

Develop presentalion skills and speak with eppropriate technical phrases

Explore the reseanch opics and develop research nierests

Comprehend the tates] technologies, lechniques, tools, and methodoingiss

Kate: Al the shove course auleomes &re elstively mappad fo 8l POs & it caters to al program oufcomes

o0 o B ek D =
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15 20MEX03 Intellectual Property Rights and Patants 2 0 0 0

A e end af thie course, sludents will be able o

Mapping with POs Dok
Code Coursa Outcomes PO11  PO12
20MACHEIN3.1 Anquirz knowledge on inteliectual propery rights . - LiL2
200aCX03.2 Know about the acquisiion of trademarks. . - Lil2
20MCX03.3 identify tha impartance of copyrighis, patents and . it L1 L2
Transier of Cwmership. ;
2004CX034  Reciprocate fo rew developments of inkelectual proparty i} L1 L2
rights X
208ACH03.5 International overview of IPR . = 1142
1. Weakly Conirbuling | 2. Moderalily Conbiuling | 3 Stongly Coplribuling, fer e altainment of respective Pos
L1: Reember | L2 Undarstand |L3: Apply | L4: Anatyze | L Evaluate | L&: Create. Dok: Depth of Knowsadge
Unitl; Introduction io Intellectusl propery: 4 Hours

Concepis, ypes of Inleleciual propery iremational organizations, agendces and mportance of indellectual
properyrights. industnalPropedy ischnologicalResearch Inverliorsandinnovatons = Impodant examples of
IPR..IPR in India and Abrozd

Unit [k Introduction toTrade Marks: 4 Hours

Purpese ard function of irademarks, acquisition of irade marknghts seleching and evaliating trademark Irademark
reqistration procasses. Trade Secrets and Indusinal Design registration in India and Abroad

Unit IN: Registration of Copy Rights 4 Hours
Fundamentats of copy fight faw,rights of reproduction, rghts to paform the work publicly, copy mght awnership
issues, coppightregizirafion, international copyright laws,

Law of patents: Foundation of patent law, paten searching process, cwnership fahis andiransier,

Unit IV: Latest development of intellectual property Rights 4 Hours

HMew developments in trademark law; copy right law, patent law, inteleciual property awdits Infringementod
IPRs Enforcament Measuras Ermerging ssuss—

Unit V:Enforcement Of IPRs 4 Hours
International oversiew on intellectual propedy, intemational - rade mark law, copy right law, infemational paten! aw
intermational developmeant in trade sacrals law

Text Books
1. Infeleciuslpropertyright, Deborah E. Bouchoux cangagedearning, & T
— AR AEAy
2, Infelfieciual proparty right - Unleashing he knowiedge economy, Prabuddha GanguiTaLa an HII
PublishingCompanyLid,

3 Gmntsh.'-'ﬂlllwﬂndnlch&m-mm.Inla}bauuujprnmrty::-atarus.mpﬁ-nm!.h-amrm andallied
righis. Sweedd Maxwel Ble, 2013,




RER | Aonoore Rediatess Jood it s iRta st il Pregesily Al and Motns | gpes o 860 Appieti
tha sludents admibing o 2002 3035 WEF, ACY 2032

Referonce Books

1. Comish, WilllerSodolph, Casesandmatenalsoninteteciualpropery SweetkMaxwell,
e, 2006

2. Lo JackandPressman David Howlomakepabentdrawings apalentityourselicompanio
n. Mok, e 2007

Web Refarances

1.
Z
d

I'rttus #mmmmg.'engl:shﬂm:up eﬂhm efintel1 i - hlm

Fnfemal dsseesment Pabiem

Cagniive Leve! Infemal Assas=sment  Internal Assessment 82

it (%) %)
L1 40 A0
L2 1] ia]
Tetal %) 100 100
Sample Short and Long Answer Questions of Various Cognitive Levals
L1: Rememibes
1. Wmat ks Indusinal property?
2. \What are the fundamentals of copy rights
3. Dwfine patenls and ils approval process
4, Define copy rghl law
5. Dwefine ranslor of rade marks.
L2 Understand

u
1. Explain the rcéa trade scerels in company law.

2. Eupladn the concepl saenership rights of palents with sutable sxamglas
3, Explain fhe infemalional patent law,

4, Dislinguish hebweesn copy ights and patonts

8, Explain copl right registralion.

- Foa
24
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I Summer Internship #1 o 0 0 15

AL the and of e course, sudems will baable 1o

Mo,  Course Outcomes

Demonsiralz the heorefcal kearming oukcomes

Infegrate theory and practics during graduaticn

Comprabend the hdustry pracices in the relevant and alied fiekd of study

Develop communication skils in lerms of oral, wiillen, and graghical communications

Cevalop problam sahing skifls
Develop work habits and learmwork in a mukidisciphinary sefing for @ successhul carssr after graduation
Mote: All the abave course cutcomes are relstively mapped jo all POs as it caters to &8 program oucomes

——.fﬁﬁ'.l.[fi'_ﬂf‘ﬂ-i:— ol
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BEEH 20EC603 Microprocessors and Microcontrallers 3 1 8 3

Afthe end of the course, sludants wil be able o

Bapping with PO2
Coda Courss Oubesimes S0 R o8 DK
Desgribe the fecluree and architecture of 808G
3 3 L1, L2
i Microprocessor & the modes of operalion
stecnnsa  lustrate difierent nstuchions, addressing modes and 3 2 L1, 12,13
wrile assemibly programs _ _
stecpga  Nustrate how diferent periphesals are interfaced with ] 3 TRERE
Microprocassar
Dascrbe the concepls of BOS1 microcontrolers
WECENI4  archilecturs, Addressing modes, interfacing and 3 3 L1, L2
programs
Differantiate the various ARKM Processor srchibaclimes,
HIECH] 3 2 LY, L2, L3
3 functions and intertaces
1. Weakly Condibuing | 2. Modesabaly Confribuing | 3. Songly Conlribuling, for the attainment of respactive Pes
L1: Ramamber | L2 Understand | L3: Appdy | k4: Analyze | LS Evaluaba | LE: Creste. Dokl Cepth of Knowledge
LINIT E: Inkreduction to 20BE Microprocessor 11+1 Hours

Basic Mionprocassar anchilachos, with examples, Mcraprocesscr Unit and  Microcaonfoller Uit  Main faabwes, pin
diagramidescription, BIAE microprcessar famdy, intemal architechire, Bus interfacing unit, Execution unif, 'rrtar:u:ﬂslam' intefrupd
response, BESE sysiem Hring, minimum mode and maxirum made confgurationsDiods swifching mes, PN doda chppig anouds

Addrpgs bus, Dala bus ALE. Irderrapls

LIBAT §: B0ES Programming 11#1 Hours
Enstruciion el addiessing modes, Assembier directives, wibing smple programs wilh an essembler, assambly language pregram

development 1ools, Program development sieps

UNIT Nz B804S katarfacing 11#1 Hours
Imiel 8255 programmable penpheral inlzrace, Inberiacing swisches and LEDS, niedecing saven segmend displays, Intal 8251
LUEART erchilechwe and interfacing, Indel 8237a DA controller, stepper molor, AT and DUA convarlers, Mead lor B25%
programmiable mbarupt contollees.

Interfaring, infarmud pearky, Direc! Memons Acpess

LINIT IV: 8051 Microcontrollers 11#1 Hours
Architechsre, Shnd Descriplion, Inpubloufput pors and circuls, Memery Drganization, CounbersTimers, serial Communication,
Imigrmpts, Assembly language programming: Instructions, edressing modes, sinphe programs,

Intertacing to B0S1: Memary (RAM, ROKM). Slepper molor infeffacs, Keytoard, LCD Interacing A0 and DiA Converters,

Cowters, Tk, Dala Transfer Srough Serial Communiesiion
UINIT V- ARM Processors 11#1 Hours
ARM Architecture, ARM Processors Families, ARM Coetex-M Sarkes Family, ARM Comex-b13 Procassar Functional Description,

functions and Interfaces. Modes af operaion and eseculion, Instructon sef summary, System sdiesgs map, wiile bufter, bi-
barding. processar cona reglsier summeary, exceplions.

ARM Fastures, Mades of cpsialion

— .ﬂl"f:?_,i{hld-_':_m
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Textbooks
1.

2

&

4

Dicuglas V. Hal, Rao & 5. 5. P., "Mcroprocessors and Inlarfacng - Pragramming ard Hardware *, Talz Mo
Graw Hill Education Privaba Limiled, 3 Edion, 1504

Prof Bhurchandi i, 4, and Prod Ray A K., "Advanced Microprocassors and Perpherals: Wilh ARM and an
Inémdustian fo Mereoorbrmlars ard Inkerdacieg”, 1 Edifion, 2010

Mhammad All Mazidi, Janica Gilesple Mazidi and Rollin D, MeKinlay, “The 8057 Micraconirollers and
Ervbedded systems Uisng Aasembly and C7. 2% Edifian, Pearson Publicaticns, 201

Jreseph i " The Definlive Guide to ARM Corter-M3 and Conax-M4 Processors”, 3 Edition, Newnes, 2013

Roference Eooks

1.
2

sennelh J. Avale,” The 3051 Microconirolier, 4* Edition, Tata McGraw Hill Edusation Private Limitad, 1854
Dr, Alexander 0. Dean,” Embedded Systoms Fundamentaia with S Carbax-M based Micracondrollars: A
Practiesd Agproach i English®, furn Education Madia, 2017

Web Resourcas

1, hetps: e poutabe comtaaich Ty=Gapjjo_iRux

2. hatos:erew biforiatspoinl.comimicroprocesase micrapoocassar Q0346  ovordige himl

3 hitps: v javalpoinl comiBOME- micropeocessor

4. hiip:bwwen.digimat infnptalizoursesfvidecd 108108 103137 himl

5 htips:dnplel acimboourses 1170617 1061111

Intermal Assessment Pattern

Cognilive Lawvel Inlerng Assasemant #1 (%) Iritnrnal fszessmont #2 (%)
L1 a0 0
L2 A0 i
L% an in

Todal (%) 100 100

Zample Short asd Long Answar Queslions of Varlous Cognitive Lavals
L1: Remamber

P e R R

Define Micraprocassar

Defire Bus in Microgrocassor

What is an [rbenupl in Microprocesso?

Sowcity he funcion of ALE Signal

Defire Pipeling processing

List aul any four faatumes af 8086 Micoprocessor
List aut any four feshares of 8051 Microcantroller
While any Touwr Applications of A Conwerters

L2z Understand

£a pa

S OF =1 &N 4N Da

v

llustrate &fferent apersfions in Stack

Explan tha funclicns of BIU and Exscution unit

Discuss tha eddrassing modes of 2036 Micraprocessor with exsmples
lustrate differant insnactions of 8186 Mcroprocessor

Discuss the minirwm mode of confgurabion of 2085 Mcmonoassor
Disciss Ma memory Sagmentalion o BOSE Misepiesessal

Discuss e Regisler Orgenization of 8051 Mcrocontraler

Expledn Timers and Counters In 8057 Micreconballer .
Desaribe the Featuras of ARM Microprocessons __HB&EJNLE—

ec ‘ﬂﬂl’! 5 |I -
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T slicdends sdmimed i P03 3033 % EFACY 303% - 7004

Hew 4o Wrile glmple Assembdy levs grograms?

Cespyes the procedure of Inlerfacing A0 Converers 1o 2006 Wicrpropessar
Haow 1o Irerfece slepper motar 1o 8051 Micrecontrofar?

How 1 Ganerals squars wave farms using Timer Mode Prograsming 7

How fo generabe quarer sscond delay in 8051 Micocontrolier?
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BEE z0eE602 Electrical Measurements and Instrumentation i 0 0 30

Al tha end of the course, sludenis wil be zble 1o

Coda Cauraa Ouicomes M::;“ HI?;:JD;:

EEROZ  Understend the working prindpss of basic anditg nsluments 2 2 L1-L2
JUEEE07.2 ;:ilzt:aﬂ;;;ﬁhgegydiﬂamnt maters far massuremant af Power, 7 7 L1-12
JNEERND. A f:ﬁ:n::mu.fm?:ﬁ?gar unknown  mesisiance,  mduckancs  and 3 3 L1-13
MNEESNI L Explaln the warking of difiarent Transdocars and teir applicalions ? ? L1-L2
0EES0LS  Esplain e warkivg of difarant Sypes of digitsl meters, 1 Fy L1-L2

1. Weakly Contributing | 2 Modarately Contributing | 2. Stongly Cantributing. for the attainment of nespective Pas
L1: Remember | L2 Underatasd | L3 Spaly | L4: Anabyze | LS Evaluata | L8 Creste, Dok:Depth of Knowledge

Unit |: Measuring Instruments 12 Hours
Cle=zification of maasuring instruments, Ammaters and YVoltmaters = Basice, range sxtensians, PMMC

Mowing Fon typa: nstuments = eapressicn for the deflectng wrue and control orue = &Tes @nd compensalions,
gxtension o inszument ranga, Current Transformer conslrucion, theory. ratio gnd phase angle srors

Fofaniie! Transiomeer conairuchn, theony, rete and phase amgle anps

Linit II; Analog Wattmeters and Power Factor Meters 12 Hours
Electiodynamomsaler type watmeler (LFF snd UFF), Fower lacior meters: Dynamomedar znd b1 fyoe [Single phasa and
Thrag phaae], conshruclion, haory, lorgue sguation, advantages and disadvaniages -Numernical Prablemas,

Conatruchon theony forqus eguabion of M.C, fyee

Uniit il DC and AC Bridges 12 Hours
Metod of messurng low, maduam and Righ resislence — sansithity of Wheat stona’s brdge, Bahin's doukée bridge,
Megger = meassament of aarlh saslstance - Humerkzal Probems

Measarement of industance - quality fastor, Maxwell’s bridge, Anderson’s bridge, measurement of capacitancs and loas
anghe, Scheding Bridga, Wien's bridge, Measuremaend of Parmittivity, Quality facler- Mumerical Problams

Ray's brdge, Dessufy's badgs
Unit IV Transducers 12 Hours

Definilion,  Clasaifizatian, Resslive, hdwcive and Capocitve Transducer, LYDT, Sirain Gauge, Thermistars,
Therenacoliples, Pleze slattric and Phale Diode Transducers

Dl s ancoders, Had aficd sansov

Uinit W: Digital Meters 12 Hours
Digital Vollmealer—Successive approximaton, ramp and insgrating ype - Dighal frequency mester-Digital multimelsr-Digial
Tachomabgr. Digital enargy meler, Maasurement of phase diflsrence — Fraguency,

Hysiaress loop wsing [sseious pafferns in CRO _,__E\.J.'@F_lm

Text Books

1. AK Saabray, “Eleclrical & Becironic Messummant & Insbumands”, 5 EdSon, Dhanpat Rei 400 Publcsfons,
2021
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Appheatrs e e sluteris Admified in 2005 000 W EF 20V FRE— A4

2 AK.Raput “Electrical and Eleciranic Measuremante and instrumantation”, 4% Editian, 5 Chard, 2015
3. GNSrnivas aml 5. Marssiha, “Electnical and Eleciroric Messuremenls and Instrumentaton’, 3 Edifon. B 3
Publcatons, 2012

Referance Books

{, EW. GaoMing end F, C. Widds, “Ekclica Measurements and Measuring Insbumends’, WEdilion, 'Whedler
Publizhars, 2012,

% WD, Coopars and Helfrick, Modem Eleckoni nsirumentaion and Messurements Technigues®, Pearsan /
Prentice Hall of India P. Lid. 2003

Web References

I. hipsinplelacinooeses! 108105 100105153/

2. hipswwe wleny, comicourseitomplebe-couse-in-eleciricak-massuramenl-
instrurentabionubs_soure=adwordsdutm_medim=udenyadsdum_campagn=0SA_Calchall_ 2EN_celN
D4 Sum_content=deal5B4Sutm_term=_, _ag_rp1ks2IiTeh2H4n00Ey 1 jzDEI0UZSZUQIPE2MIF Y miACDEs

MyfEALW_wB
Internal Assessment Pattern
Cognitive Imemal Aszessment #1 Internal Assessmend #2
Level (%) (%)
L1 Al 41
L2 al 1]
L3 10 19
Tatal {%) 100 100
Sample Short and Long Answer Questions of Various Cognitive Levels
L1: Remember

I, Whatare the erors usualy cccur in PRAMG insthuments?

2. Whatils the basic princiola used in potanfiometar?

3. What are the advercages and disadvandagas of a Maowell bridge?
4, Wik about spring candrol of an nstument,

5. How are Insirumeandsl Erroes different from gross Erces

nderstand

U
1. Disguze amy 2 essential featurze of indicaing ireiuments,

2. Explein with the help of 3 neat skebeh the conatrucban and apseston of 8 D'Arsomval galvanamedar.
3. Explain e working of Successive - approcimation fype Digital velimeder with & neat block diagram.
4. Derive the eapresaion for lerpos equation of @ maying iran inglrumant

5. Explain e procedure for maasining a low resistance with the halp of kelvin's doubla bridga.

L3: Apply
1. The beiir arms ol a0 A.C. bridge retwork are % follws: Am AB: an unknown capacitance; Arm BC: a standard
capaciios © 3 of 1000pF; Arm CC: anon inductve resistor R4 of 100 in paradel with a capacibor C4 of .00 pF;

A DA: & nan - inductive nasistor B2 of 1000, The AC. supply is connecled across erminalks B, D and the

supply frequency i 50 Hz I the bridge I8 balsnced with 1he abowve valias, deberming the components of the
unknown impedance, whiie deriving the bakanced conditions.
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IEEH z0EEG03 Power System Analysis i 1 0 30

Ajthe and of the courss, Sudents wil he abla 10

Mapping with FOs

Cade Course Outoomes 003 POz Dak
JEERDAT  MeswEe e per-unit represeniation for glven povesr Sysbem nalsark 2 ) L2

Salva load flow equabtions using Couss-Seisl mefad and Mewton- 5 ] 7
e Raphson’s mathad,
HEEARD3.Y  Analyze pomar system stabilly. 3 ry L3
MEEADIA  Sludy the concepd of fa Zhusbuilding algerithm 2 F L2
20EEG03.5  Umderstand the excilaion contil, 3 z L¥
1, Weakly Contibufing | 2. Maderatalr Conlikuding | 3. Sronghy Conribuling. far the attainment of respactiva Pos
L1: Ramambar | L2 Understand | L3: Apply | L4: Analyze | LE: Evaiugte | LE: Creaba, Dok:Depth of Knestedge
Unit I: Clrcult Topology & Per-unit Representation 12 Hours

Giaph Beory —defndicn, Perunl Sysiem repeesenialion of a ghven pewer systam nefwork, Per-unil equivalent wadance
disgram Symmetnical faull Analyses:Symmetical Componanl Theary: Symmetncal Caomponant Transicemation, pawar in
symmetncal components, Sequence Metwodes, Unsymmetnical Faull Analysis: LG, LL, LLG faults withaut fault impedancs

symmedncel Faull Anafwis: LG LL, LLG fauits walh faull impedance

Unit Il: Power Flow studies 12 Hours
Power fiow problam — slgrificancs, chesfication of buses, Fomation of Yiwe wsing direct inspaction mathad, Derverion of
Shalic baad Mlaw aquations, Load Sow solufion s using Gauss Seidel Methad, Accaleration Factar, Mewlon Raphsan Method
I Reclasguiar and Polar Co-ardinatas, Compesizan of diffesant losd faw melhada. [Only dareastiva apprcach) problems
an 3bus !qal.umﬁ oty

Dacovpfed and Fast decoupied ioad Mo mathod

Unit ll: Power system stahility 12 Hours
Elementary Coecapls of Stesdy State, Oynamee and Transkenl Stabdies - Destriglion o) Steady Slabe Slabdily Pawer
Limif, Translor Reactance, Synchronizing Powar Cosficient, darivefon of swing equafion, Powsar Angle Curve and
Determination of Steady State Stablity

Mathods lg Impeove Staady Stats Stabiliy

Unit IV: Z-Bus Algorithm & Symmetrical Fault Analysis: 12 Hours
Formation of Zbus: Mgarithen for the Modification of Zbus Matrix [whow! mutusl impadanca).

Symmedrical Fault Analysis: Reaclarces of Synchronous Machine — Thies Phase Short Circuit Cusranis - Short cieait
MVA caloulafions for Power Systems

Algorehin fox 1 Medifcabon of Zhus Malris fustht mudial inpadance) — AR p ke

Unit V: Excitation voltage ans control 12 Hours
Excitatan System Conred in Smchrosaus gonerators, Aufomasic Vakage Regulators. Senes and Shunt Compensators.

Focls desions
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Text Books

1 Gl Wadhwa “Eleckical Power Systléms’, New Ape Infemalicnal Publishars, T Editian. 2017,
2 2. PEundur, *Power System Slabdity snd Conbeel”, MeGraw Hill Ine, 2nd Ediian, 2005
3 Allen J Waod, Bruce F Walenbesy. Gerald B Shebie, "Prower Ganeralion, Oparation and Conbrol”, Wiy India,

dod Edition, 2013
4. John J Grainger, Wilkam O Slevenson Jr.'Power system snalysis” Tata McGeawHil, 26 Ediion, 2012, (Unil-

LI,

Refarence Books

1, 1 Nagraih & D.P. Kotharl, “Modem Pewer Sysiem Analyais”, Tala McCGraw-Hi, 4th Edition, 2013,
2. M A Pa "Compuler Techmigues in Power Systam Analyss”, Tala McGraw-Hil Publshing Company, 2nd
Editian, 2005,

Web Referances

1. hitos:Mwaw yautube comeatchTv=3gCramOLUSIsEFLERGUOK a KWLUME Y XCewL LK gzEEygUK-
2. hEnsdweaw yalfube comdahchTyeEm 10 gRBR&IsI=PLIGASDES JERC TBSE

Inbarnal Assessment Paktarn

Cognitive Level  Interral Assessment #1 (%] Inlemal Assessment #2 (%)

L1 40 dd
L2 50 50
L3 10 10
Total %) 106 100

Samplo Short and Long Answer Questions of Various Cognlive Levels

L1: Remermber

1. What s the dissdvantages of per unit quariiies?

2, ‘WWhat ara tha merits and demerits of Gauss-Saidel mathod?

3 What ane the cauzes far fage dislrbances in the power aystem?

4, What ara the methods considerad ferimproving Steady stale stabiby?
Wihat is the read of slack bies?

1. How ihe 28us s modified whes 3 new branch Zo is added from & new bus P io refererca bus 'O,
2. How do vou get the short cncot MVA fram par unit impadance
1 Explan the ssquence nebwarks of thres phase fansiomme.,

4. Explan the sedacbon of reeciors.

Describe the ialest sethads for improving the transiend stabiity

1. Dalermine the Z8us using bulding dganthm for a powar syslem whose alemant daka i ghen n the fllesing
tabla: Elemant Ho. Connecied babwesn bus Mos, Self raactanca {pou)

Elg.ne. b, Self reatancefpu) :

| -2 03 E,!_ £} M Q_}:—J‘
z 1-3 0

3 3 o2
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2. A ransfoemer raled at 75 MYA and hasing @ sharl ciecuil reaciance of .02 pu is coneecled lo the tus bar of a
generafing slalicn which is suppled through fee 12,6 kY feeders gach haying an impedance af [1.5+ 4] &3
e af 1he feader |s conmected 1o the genesabing slalkon using generator capacity of 50 MYA conreciad o ls
b Dars having @ shor circull resclance of 102 o anl oiher Seeder 10 & generator mith 25ME and Baying a
reaciance of 0,35 pu. Cakulale the KA supphed o e f3ul in the avant of 2 shorl circull ocoeTing between
e secondarny hermisals af (he iranskamer,
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2DECH06 Microprocessors and Microcontrollers Lab 0 8 3 15

Al the and of the course, shudants will be able fo

| Magping with P0s

Cade Course Culesmes PO4 POS
Devetap azsarmbly language programs o perfom arithimetic,

HECH06.7  |ogical operations, string sperstions using TASM and 8086 3 2
Microprocessor boards

MECEN6Z  Design mberfacing circuits using BOBE Microprocassos Z
Construc! diferent waveforms using BO86 Mcroprocessor and

2ECS0ES 3051 Micsoconiroler i 2

soccaged  —evEkp and implement assembly lanquage programs b 3
perform real ime interfacing wsing 8051 Micrecaniroliers

soccages  Mplement assembly languege programs o perform arithmetic 1 a

operations using ARM Processors

1. Weakly Contrbusing | 2, Moderalely Cantributing | 3. Strangly Gonlnbuting, for the afl@nmend of respecive
Pis

List of Experiments

i_l_l_l_'h.m
o P o

Programs foe 16 -bil arifuretic opersfions wsing 3086 prog ams
Perfarm BCD Additian

Wite an zssembly program for finding factonad of & ghven rumber
Program for sorting an amey

Interfacing ADC lo 8088

Interiacing DAC o BIES

Infariacing s3apper mofor fol0%G

Firding niimbar of 1'5 and numbee of 1's m 2 given 8-kt numbsr
Program I find Average of n-numbers

Imerfacing Trafiic Light Conbrofar fo8041

; Timer Mode Programming

Wrike an assembly pragram to mulliply of 2 16-5it binary nembers
Wirke an asaembly pragracm o And the s of el 10 inlegecs aumbarg
Virka a pragram o fogole LED avery sacond using Smer inkeerupd

References

@
il

Lab Marual % Microprocessors and Microconbrollers of Eleclronics and Communicalion
Enginegring, NSRIT
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MERIT IJ-l!iEl.‘Er!'n." Rogquishi 2070 §A1) [EEE. | AESEHIT Elecr rall Measuremeais snd Meturseetaiion Lad Approwed n 39 BoS Applcable
for the stadonis admiied n 2023 2023, WEF RLY 003 - 204

| BC | IEEEE'ET Electrical Measurements and Instrumentation Lab

Cade | Codrse Dubcomes

0EEEDT.1 | Undersiand various megsuramen fechniques used in ectical enginesring

Z0EEEDT.? | Understand the calbrabion of OC and AC Polenformaless.
y | Demonsiaie the wee of sansars and transducers in elecincal end nanelecinical

J0EEEDT

massuraments.

Agphy Knowdidge ol virkial ins¥urnants in messorement of ashgsis of alecical
FEERCT 4

parameters

2DEEEDT 5 | Ungerstand and the charadenssics of Thermo couples, LYDT.

¢ 0 3 15

Mapping with P0s
PO FE01

- 3

3 3

3 a

3 a3

i 3

1, Wenkly Cu}ﬂihut-ﬂg |2, Modaraiedy Coniripuling | 3. Streagly Contributisg, for e stainment of respective PO

Lizt of axperiments
Caaration of dmamomedar wakimaiar usng phentam lpading

Kehwn's oubis Bridge - Measurement of fesistanca - Delsminaion of pieance.
Capactanca Measunmenl using Schising Bridge
Induciance Measurement using Andarscn Sridge.
Calbretion of LPF Watimetar = ty drecl loading
Measiement of 3 phase power with single watt meter and 2 No's of C.T.
Thempocouple — characherisics.
L*.-'tlTla— charactaneics,
. Capaiie ransduces charachenslics,
. Plezpeiscing ansdicer tharactensics.

T A T R PR

-
-—

Referances

Grompian 0uG, Poteniiometer « Calibraiion of PMMG ammeter and PMMC rolmaler.

1 Lak Manual for Comirol Sysiems Lab, Department of Biadrical aad Elecionics Engineering, NSRIT
2 K Sashingy, “Electrical and Electmnic measurement and instruments”, Dhanpat Rl and Sons Publicatons, 200,
3 EW Golding end © C Widdis, "Electical measurements and maasuring insifuments”, Whealer publishing, 5

Edfion] 2006,

L=
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MERIT | Aeadumic Aogulation 220 |RL} | EEE [AEERDE Power Systems and Sanulation Lab | Appraved n ¥ Bol, Apploable for fhe

sluconls ad=alled in 2032- M25, WEF ASY 0123 - 34

m 20EEE08 Power Systems and Simulstion Lab B 0 3 15
Code Caurse Oufeames Mgl o
Fid FE01
OEERA A Obizin Sequence impedances end calculate the dieleciic strendgih of J phase 3 5
Transfermer by uaing hamhwars kb Equipmen
OEEGDE.2. Oibtain he mesponsa of Single area Load Beguancy contiol with Swithoul conin 3 3
HEEGDES | Undersiard the Load low shdies using NR meihod and Gauss- seididl mefod 3 3
Analyre and calculale Ibe Prwer fngle Characierislics ol Jphase Aemaion with
FEERA infirila bus bars. 3 4
TEEGN8.5 ‘LI:'lﬁrdmd Economic load dspabch with & withoul lsses Economic ioad dispalch 3 3

1. Wizakly Confritting | 2 Modesately Confnbuting | 3. Srongly Conkibyling, for the stainment of respective PO's

List of experiments

0 Em o Eh EN B Lopd =

Saquance impedancag af 3 phase Transiormer.

Disiectrie glrength of Tranefcemer o,

Singie waa Load frequency confrol with Ewiliout connl

Dauble zrea Lasd frageancy contmd with & wilhowt ponbod

Spquence Impedances af 3 phase Allernatar by Faul Anslyss
Baquance impedances ol 3 phage Alernabor by [ired memod

BACE peramelers of Tigrsmission ne.

Possir Angle Charachensiics of 3phase Ahernator wilh infinde bus oars.
Lodd Now stedies uging Gauss- seidel method

Load fow stadies using B-R malhod

. Economic losd dispalch welh & withoet Kases

Ecoramic load dispaich wi kases,

References

1

Lab Marusl for Powsr System and Smutstion Lab, Department of Electrical and Electronics Engingering, NERIT

_(Rrongae—.
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At the end of the course, students will be able ko

Mapping with BOs
Coda Course Dutcomes POS
MEESO41  Understand lhve P-SPICE softwary 3
MEESH2  Explan the circufts lar vartous types of loads 3
OEESD4)  Understand the working of singhe-phisa AC wohage conbroller 3
Z0EESN4d  Eaplan working of Buck and Baost canwerter 3
IEESHLE  Understand fhe wasking of single-phese invarter 3

1. Weahly Confributing | 2. Moderately Cosributing | 3. Stroagly Cantriuling, for e alfainmenl of raspeddive Pos
Lizt of Experiments

1, Infrodudicn o PSPICE selfaars

2, | PSPCE Simulation of Seses RLC Cincats far Steg, Pulze & Sinescidal Inguls
3, | Btudy Vi charactenstics af & diode using PEPICE

4, | PEPICE Aralysis of Sngle-Phaga Full Convarier with BL & BLE Loads

5.  Singie phase AC woitaze conirolier using RL loads

&, | PSPICE Simulatian of Integrator

7. | PEPICE Simulatian of Diferenliztar

B, | Infroduction lo PEPICE madelling

8. | Simulation of Boost Converters

10, Elrabation of Buck Convaars

1. Eingle Phasa Inverer with BWM Condrod
Text Books
1. Susan A. Ridel, James W Niisson, “Introduction o PSpice for Eleciric Circults”, 69 Edition, Pearson, 2007
2 Franz J. Manssen, *OrCAD PSpice wilh Circuil Anglysis’, 4 Editun, Pearson, 2000. ?:.-.’GQ, Pl e -

=
pment
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20MCX04 Indian Traditional Knowledge i o 0

Al the end iof the course, students will be able 1o
Mapping weih POs

Codo Course Duicomes PO POS POT  POIZ Dok

SAMCHO4L Idantify tha concepd of Tradifional Knowigdge and #5 : ] 1 3 L1, L2
impariance
Explain the need and impartance of probecling iraditicral

2080 X042 knevwieidoe | z 3 i L1, Lz
lluglrale tha wvarous enactmants ralsled 1o fhe

OG04 1 ) L1, L

P prodachian of raditiona! knowledge % : 2

Interprat the concepls of Intellectual proparty to profecd

HMCK0 4 e il ket e 1 z ] ? L1, L2

5 Explar the mporlenca of Tradibons Snowledge in 1 3 ] ] L1, L2 L3

Agrculiure and Medicine

1, Wisahy Conbribuding | 2, Mederalety Caniribuling | 3 Strongly Centriuting, for ihe attainment of respactve POs
L1; Remember | LZ Undarstand | L3 Apply | L4; Analyze | L3 Evaliate | LE: Create

UNIT I; Intmduction bo traditionsl knowledga 6 hours
Define tradiliand krowiedge, natwe and characlanslics, swaps and mpartance, kinds of raditiceal knowledga, Indiganous
Erawiedoe [IK), charastenstics, Fadbional knowledgs vis-a-va indigencus krnowledge, Fadtional knowledge Va westam

krivadados tradifonal knowledys

UNIT 2 Profeclion of traditional knowledge i hours
The reed for protectrg fradiional inowledge Slgrdcance of TR Protecion, value of TH n globel econamy, Role of
Govamment bo harness TH,

UNIT 3: Legal framework and T f hawrs
The Scheduled Tribes arnd Clher Tradiional Fores| Dwellers [Recagniion ol Forest Rights) Act, 2006, Plant Vanetes
Protactian and Farmes's Rights Act, 2001 (PPUFR Act); The Bobsglcal Cieersity fct 2002 ard Fulias 2004, tha protaction of
bradiEional krowladon Bil, 2016,

UNIT &: Traditional knowledge and intaliectual properiy i houirs
Systams. af Iradilional knowisdge protection, Legal concapls Tor e protectian of radiiona knowledga, Patends and
radionel krowlados, Strafegies fo incraase protection of treditional knowladgs

LIt 5: ﬁmﬁ:nalﬂmﬂﬂgalﬂ Ciiferent Sectors 6 houwrs
Traditional knowledge and engineering, Traditional medicine system, TKin agrculture, Traditonal socledes daperd on il for
their foad and healthcare naeds, Importance of conservation and sustainable development of eriranment, Managoment of

bicdbwarsity, Food sacurity of dha country and protestion of TX

Teut Bonks:
1. At i3, “Tradibonal Frowedge Sysham innda”, 2009,

Refarence Boaks:
1. sl Jha, “Tradifional Knowledge System inindia”, 2002
2. Kapil Kapoor, Michel Daning, "Knowiedge Tradiions and Practices of Inda”, CBSE, 2012

1t e youlube comiwalch =L 2P 1St YEPM
2 http-Mngtel ac nicourses1 21106003/

Wab Links: _&W

0
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HiEN 2015%04 Professional Ethics 300 3

Al the erd ofithe course, sludents will be ablke o

. Mapping with POs
Coda i Gourse Dufcomes PO POI2 Diak
FOHEADA.1 | Understend the efics and Apply 8thcs in society a 1 LILZL
ZOHEXD4Z | Discuss the ethical Issues mized o engineerng and realize ihe

| responzibiites and nighls (n the soisty. 3 1 L1LZL3
ZOHSH04.3 | Know the code of ethics and industral slandreds 3 1 L1LEL3
HOHSH044 | Undersignd the figies and responciabilltys of an employes 3 woik placs 3 1 I 8
FOHSAAS | Understand environmantal ethics and C5R of companias 4 1 L1LZL

1. Weakly Contribuging | 2. Moderstely Contribufing | 3. Strongly Contributing, for the attainment of respective Pos
L1: Remambes | L2: Undarstand | L3: Apgly | L4: Analyza | LS: Evaluste | LG: Croate. Dok: Depth of Knosledge

Uniit: Introduction to Ethics 10 Hours
Miead and imporance of edhics, objeclives | morals, vakues and ethics — ntegrity — work ethic - servica leaming —
civic wirlug = respect for othars = Bng paacalully —honesly — courages — valuing lirme — coaperation — commitmeand —
empathy — salf-confidencs..

Unit Il :Engineering Ethics 10 Hours
Senses of ‘angnesring elhics’ — varisty of moral issues — fypes of inquiry — moral dilemmas = meral aubonomy =
consansus and controversy — models of profassional rotes - galf-intereat — sedf respect-customs and rafigion.

Unit il : Engineering As Social Exparimantation 10 Hours
Enginesring as experimentation - engineers a8 responsible expenmeniers— codes of ethics <indusital slandands -
a batanced oulleok on faw.

Unit [V: Safety, Responsibilities And Rights 10 Hours
Satetyand Risk - Assessment of Safialy and Risk - Risk Benefil Analysis - Safely lessors from Challengs- Colieclive
Barganing — Confidertiality - Corflicts of Interest - CeoupatioralCrime-ProfessionalRights-Employesights.

Unitv-Global Issues 10 Hours
MultinabicnalCorporationg-EmvirsnmeantalEthics—ComputerEhics —WeaponsDevelopment- Enginearsas
Managers—LonsultingEnpineers-horalleadership-CodenfConduct- CorporateSocialResponsibity.

Text Books
1. Mike W, Martn and Roland Schinzinger, “Ethics in Engineering’, Tata McGraw Hill New Dedhi, 2003.

2 Goindarsian M, Natasajan S, Saathil Kumar V. S, *EnginesringEthics” Prentice Hall of India, MawDelhi

2004,
_ ROpaade——

Reference Books AL

1. Lauwa P. Hamman and Joe Desjarding, "Business Ethics: Decision Making for Personaliribagrity and Socil

Respansibdity” MoGraw Hill education, India Pyl Lid Mew Del2013Web Referances
2 World Community Service Canre, * Value Education’, ‘Vethathin publications, Erode, 2011
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% Charles E Harmis. Michao §, Pritehard and Mchael J. Rahins, “Enginesring Effws — Concepls and Cases”

Cengage Learning, 2009

Weh refarence:

1 nww onlingathizs peg

£ N GG

Jpreove.globatelhics.ong

4 e ethics. ong

Internel Assessment Pattem

Coagnitive Laval Inlernal fssesamant #1 (%) Intemal Assassment #2 (%)
L1 20 20
L2 4 a0
L3 dd a0
Torlal (%) 100 LK

cample Short gnd Long Answer Questions of Vanous Cognitive Levels

L1: Ramambat

O3 €N e £ —

LZ

_

R S

Lizt e human values and explain

Give an ovendew of Enginearing Efhics

\What is meant by Professinal Responsibiily?

What are the safety lessons one can deamn in the Chaflenger case?
Discuss in dedsll sbout the employes rghts

Discuss on ihe engineer's mle in waapon development.

riderstand

lllistrate the elhical aspect prnciple of canng or shaning, with an example,
Explain vanous actions of an engneer kading 1o dishanesty,

Juslify e safety and other abligations of professional engingars.
Discuss the problems with law in erginesnng practice.

Explain in detail about the effect of infarmation on risk assessments
Explain the roke of engenesrs &5 ‘axperl wittess and ‘advisars,

—Bagads-
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Al (he apd ol the edurse, shudents will be able o

Mapping with PDsg

Code Course Culcomes POl POME  PEO DaK
Orew  symbolic  represertalion of elechical  componeniz

MEESAS5. 1 sl | 1 1 L3
Draw free hend skefches, somedic and othagraphe views of

IEESD5.2 aleclical machines and campanends, 3 1 1 L3
Usa CAD bools fo drw simple edeciical components and

MEESAS5.3 R iy 3 | 1 L3

HMEEZASA  Use CAD ip greale elechical ciicuils wih compooants J 1 1 Ly

HMEE205.5| Ednelectrical ine drnwings and condral panal youls in CAD, 3 1 1 L3

1 ‘Weskly Contributing | 2 Moderately Confributing | 3. Skangly Contibuling, tar e allainmen of respectve POs
L1 Remember | L2: Undersiand | L3 Apply | L4: Analyza | L5 Evaluate | LS; Greale, Dok: Deph of Knowiedge

List of Expariments:

|

Skeach e symbos ol the given type of eleslrc lamps, elechic wiing accessonas.

2. Inberpred erihographic Prjection of the given Elecirical Machine parts or deckical components.

1 Infamprat the isomedne Projecliors of the given Electrical Machine parts or elecirical compansis:

4. Absoiula Coordinate Method: Commands; LIMITS, UNITS, LINE amd ARG

% Relalive coordinals Mathod: Commands: LIMITS, UNITS, LINE and ARG,

§  PFelsiive polsr coordingte method: Commands LIMITS, UMITS, LINE and AR,

T. 10 higuees: Commands: LINE. CIRCLE. CIT'SE'L TRIM. FILLET. ARG, POLYS0M, ELLIPSE, COPY, MIRROR, TRIM

ROTATE and CHAMFER
8. Isomelrc drawings: comeands: LINTS, LBITS, 2040, GID. SMAP, LINE. COPY. I20PLANE ELLIPSE TRIM.
ERASE FROFPERTIES anid 3AYE.

9. Draw ceble layout diagrams.

10 Drw layouls of substalions,

11 Dras layouts of eathing systems.
Tu:m-uuu;:

1. Gaurav Verna, Mot Weber, "AutoCAD Electrical 2022 Black Book®, CADCAMGAE works, USA, 2021

2. Frof Sham Tickoo, "AutaCAD Electical 2021 for Eleclrical Conirgl Designers”, CADCIM Technologies, USA, 2020,
Web Referances:

1. v mycadsite.comutoiztzlesel_Msometrc-drasing-tn-aubocad-3-2. Mm atcessad on 21h June, 20146

2. veamcadlessring comicour sesrauioad- mechanical-tdining-luiorals!. acoessed on @TH Juna, 2018

3 bipoiwwwstetcity. s, uig'-raB0 0MAS] TS Tutorias S AU Tutan el 300 A0-12 paf, sccessed on 28th June, 2016

4. v youbube comiwaich e MvBskZZcl iy, accassed on 290 June, 2016

] .
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Wi 20EE001 Advanced Power Electronics 3 0 0 3

Al thie end of the courss, students will be able o

Mapping with Pos
PO1 POZ  PSOH HaA

ZEENO.Y  Evaluate different do-oc vollsge requsatons a 2 1 L1-L3

Cade Course Duicomes

Z0EEQDN.Z  Erplain resonant conyidess 2 2 1 L1-13
Z0EE0O1.3  Uincerstand phase shifling corverter for 3 mulli-level converier 2 ‘e 1 L143
ZEEODTA  Ewplain phase shifling converter for & mulb-pulse convertsr 2 2 1 L1412
HEEN0NIS  Understand various malli-level inverter condgurations 2 z 1 L1432

1. Weakly Goninbuling | 2. Moderstaly Confribuling § 3. Stongly Conlribuling, for the aliainment of respective Pos
LY Ramemibar | L2: Urderstand | L3. Apoly | Ld: Analyze | LS: Evaluate | L& Create, Dok Depth of Knovisdge

Unit |: Switching Voltage Regulators 12 Hours
Infredwchian; Linaar powar supply (vollags regulators); Switching voltage regulators; Revisw of basic do-do valtage
regulator configuralions -Buck, Boost, Buck-Boost converters and their sndlysis for confiucus end discontinuous
mode; OMher converler configurabions |ke Flybadk cormerler, Forwiard converter, Hal! bridga, Full bridos
confiqueations, Push-pull corverler, Cuck converter, Sepic Converter, Design criteria far 2MPS;

Mulff-auiput swakch mode regulanne

Unit i: Resonant Convertars 12 Hours
Intrchucon, Mesd of resonant converters, Classficalion of resorant converfers, Loed resonant comeerters,

Resonant switch convesigrs, zen-voilage swiching de-dc comveriers, zero cument switching de-do canverlers,
clamped witage fopolgies

Linit Ml: Multidevel converiars

MNead for mulli-lavel invertars, Cancept of mulli-level, Topologies for mulii-laval: Dicde Clamped, Flying capacitor
and Cascpded H-brdge multilevel Converers confgurations, Features and relative comparison of fhese
canfiguraticns applications,

garner based PWM dochnigue for mufi-levol convermars

12 Hours

Unit V: Multi pulse Converters 12 Hours

Concept of muti-pulse, Configurations for m-pulse (m=12.18,24 .. .} converters, Different phase shifling fransformer
[¥-¥1, '|'-'1le Y21 and Y-Z2) configurathons for mulll-pulse convarlers

Avpbations af mull pulse comarfers

Unit ¥: HVDC Transmission 12 Hours
Indrodhuction, Operation of 12-pulse converter as receiving and sending ferminals of HYDC system, Equipment
required for HVDC Syatem and thelr significance, Comparison of AC and DS ransmizskn

Cartraf of HVDC transmission

Textbooks. _ EQgeatd—

1. Ned Mohan, Tors M, Undedand and Wiliam P, “Powar Electronics — Convertars, Applicatiors and Design™$h

adition Robbirs John Wilay & sons, 2015
2. Drives Bin Wu Jobn *High Power Converters and AC" 4 edition, Jahn Willey & 2ons [, 2093
9. Cles Power Derek, "Prwer Electonic: Convertar Harmonics — Mullipulss Mathads®, Ard ediion, IEEEPregs

Referance Books




Soacarnc Fiooceon S0 [k £ 1 IEE deanmet Mg E g Erreendin i SpEE

stofenis st n 2002 MIT WEF S0V ML .'.'EI:'J

1. PL:2en "Modarn Fower Electrenics”™ 3nd edifion 5. Chand and Co. Lid . 20132
£ L Umenand Wiey - Fonwer Elecironcs Esseni@als and Applications” 3d edition. Indiz Pt Lid 2009

3 Wijay K Sood Kluwer "HYDC and FACTS Controlers Applcations of Static Converters in Power System, Sth
edibion, Academic Pualishers, 2008

Web References
1. héips:fenlivecourses nptel ac infnoc20_ee? Biprees

2. httpceerplore. o crgidos ermant B4 534527
3 hotpathes naturs.comiartidesisd 1467 -020-16262-0

Internal Assessment Patbern

Cogrtive Level  Inlemal Assessment#1 (%]  Intemal Assesament 82 (%)
50

L1 a0

L2 40 4

L3 10 1]
Total %} 100 100

Sample Short and Long Answer Questions of Yarious Cognitive Levels

L1: Remambser

1 What is fhe need of resonant convertess?

4. St importan! advantages, disadvaniages and appications af SMPE.
5. [Give compansen of HYAC and HVDC rerem szion.

6. Discuss need of mulbesvel irnahes.

Li: Understand
1.  Explainin brigf Slatic VAR Campensatar (3VE). Compara it with STATCOM
2 Explain concapl of mulBevel imeder
1. Dibeuss principle of sanes compensation. Explain oparalion of static synchranoaus senes compansatar (S55C].
4. Draw bWock diagram of HVDC Iransméssian syslem. Mantion equipmant mquired for HYDC system,
L3:Apply

1. Compare 12 pulse and 18 pulse converler based on &s harmanic analysis.
2, Digtuss principhe of shunt compensation. Explain operation of led capactar- ydsiors conbrolled reasdor,
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CONTROL COPYATTESTED'

Chairman
Board of Studies (EEE)

A



BERT [ matrmg Regulation 303 03 {EEE | IECEr Sy Domte Lediemd: ogdroegn i S25  Fpeiiiblis Y- ha sindc
admatiod e 2022 30Z4 W EF, ACY 2097 - 224

ME=N 20EE002 Digital Control Systems 3 0 0 30

At the end of the course, students will be able o

Mapping with PO's

God G Qutzom
a8 oursa =E] BeY B Dok
Explain the concepd of sampie and hold operatan snd apply Z-lransiorms
HEEQ2. 1 b Dl systems 2 2 Li«L2
Undersland the teory of ransfoemalions and appication for fhe
MEEMOLE  heriatical anaiysis of digital controt systems. 2 L e
MEEM2.3  Explain the stabiity of digilal contioésysiems 3 i LY=L}
Litdesstand the concapl ol state spece o tast the perfarmance ol degital
JOEEDNZ 4 cosilcdeie ] L1-L3
AL L Elud'g'ﬁlm design of stale feedback condol by “The pole placement 3 . s

I, Weakly Canlrituting | 2. Modaralaly Cantributing | 3. Sdrongly Conttibuirg, for the sftainment of respacties Pos
L1 Rememher | L2: Understand | L Apply | L4: Anslyee | L5: Evalusbe | LE: Creale, Dak:Daplh af Krowledgs

Unit |: Intreduction and Signal processing 12 Hours
Inteoidustion lo araiog and dighal eantiol systems - Advarkes of digital systams sample and hold speratians, Sampdng

theoram, Reconsiucion of origing sampled signal 1o condiruces-Tme gignal, AT and DIA conversion, applcaions of AT
and [VA conversin

Froquenty doman chavacfansicos of zerp ardar hold

Unit Il Review of Z-transformsa 12 Hours
E-Transkerm methad far saking differencs equaticrs: Pulse Fanster furciion, biock @agram anshysis afsampled — dala

syatems, mapping bebeacen 3-plans and z-plane: Primary stips
Complementary Strips.

Unit II: Stability analysis 12 Hours
Mapping bebween the s=Plane and the z=Plena = Frimary strips and Complemendany sirips = Stabiity critarion = Modifad

Roudh's slablih' critesiam and Jury's stabsdity legt
Simtiity analysis using Liapenov thecrams.

Unit IV; State space representation 12 Hours
Stale Epace Representetion of discrate mme syabams, sohing distress ime slate spece equations, Siata iransbonmatry

and ifs Propéraes, Methods o Compubaon of Staba Transiban Malrix, Decrelizalitn of conlinwoustime slate - Spate
equations. Concepls of Controllsbilly and Obsarveblity, Testshor contrallabilly and Obsarvablity

Dualify batwsen Contrallabilty and Chearvabiity

Unit V: State feedback controllers 12 Hours
Dagn of slabs feadback cantrotier through paba placemant — Macesesry and suficient conditiens — Ackarman’s formula,

Appicafions of slate leedback controllers
Advancad feedbeck canirofers i e T R =

Text Books

1 Disgrete-Time Contral systems - K Ogata, Peersan BducatonH|, 2nd Edilian
¢ B.C, Kum, "DigitalConrolSysiems”, 2 nd Editien, Codard Univarsily Press, Feb 5012 (Units - 2 3
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1 |M. Gopal, "Digtsl Ceetral Engingaring” 2 nd Edition-Mew Age Intemational Publizations, 24014,

Reference Books

1. KarlJ Astrarnd B, Wilhenmark, “Compuler comrobiad systems, Theary and & Dasign®, 3 rd Edition, Prentice Hall
Infremation Soiences & Syater aciances series, 1997
2. M.Gopal, *Digital Contredand Stabs Variable Matheds™ 4 1h Edition, TMH, Apdl-2612,

Web References
1. hiepfie-en 8 Sd inpe bricolsid inpa. brimic
m1BERBN2N0R03.17.15.17. Midecimimarget cgiangusagebution=pl-BREmetad etarepastory=2id inpe brimte-
m 1800002 05, 14,45. 338 ndex=D Achokes full

2,  hitp:iporalacm.srg'euthor_page cim7id=611001824444col=CUIDE&I=CUIDEAIrk=08CF ID=275 30632 8CF T
DKEN=71744014

Internal Assessment Pattern
C@urﬂhe Internal Assessment #1 Intemal Asspssmant #2
Laval ) (%)
L1 41} did
LE hil =1
L3 il 1]
Tolal Hga:- 100 100

Sample Ei.wtandLmﬂm Questions of Various Cognitive Levels

L1: Remember

‘What Slabe Transion Matrix?

Wirite aboul Discrelization of continuous lime state — spase equatinns?
Dafine stability of digilal cantmol sysems

What is meant by sampling and hold operations?

¥ital are digilal compensalva?

St the sampling theorer

o

L2: Understand

1. Wirite about a) Stale Transifion Matix b} Pulse Transfer Function Matré: o) Discrafzation of continucus ime
stafe - space equatians.

2. Explain fhe shifling and scafing opamator wih suitsbia axamplas.

3, Elq:i.uih. {ha liraar fim vanian] and casual spstems.

4, Whel is Stale keneition matrix? statz s Properfias, Also explain any teo meshods for Computation of Stale
Trarsiion Matra

5. Descuss the design procedum of staba feedback contealber through pode placement tochnique,

L3: Apply
[, Prova that the discrete-lme contral system defined by 4((k+11T] = G x(kT), wKTH = C 2(kT) is complete
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20EE003 Utilization OF Electrical Energy 3 0 0 X0

Al theeng of the cowrse, stutkents will be abiz o

Mappling with PO's

Code Course Dulcomas p01 POz PO3 Dok
Wenlify a suilabfe mofar for aleclne davas and  industial
J : 1
20EEDDS sppications 3 1 2 LiLz
Ity moet approedahe Peating or seldng technlques for aolable 3
20EEQ3.2 appicalions 3 1 2 LiL2
EEDI3 Understend warous levels of dimimosly poduced by diflenent 3 i 2 LiLd

flumiraling 2oumes.

Cesion different bghling systems by Iaking npuis and consiraints in
i i
JOEEDH sl i ! 1 i Lid3

Undersiend the spesdfme characleristics of difierent types of
2OEENDS.G e Rl

1. Weskly Cantributing | 2. Moderately Cantribufing | 3. Strongly Cantribeing, for the aftsinment of respactive Pos
L1: Remesriber | L2: Understand | L3: Apply | L4t Araly2e | LS: Evaluste | LE: Create, Dok Depth of Knowledge

J 1 Fy Ll

Uit I 12 Hours
lIkimination fundamanials

Incrzciugziion, f2rms (sed in Muming on-Laws ol Nusmindlion—Pola cunes—iniggraling sphena-Lux meter—Scunces of Igh
Yarious lllumination Methods

Discharge bmps. WY ad 5V lamps=Basic principles of light conbrol=Types and design of Incoor lighling and Oukloor
Eghling—LED fghling, Energy conservatian.

Campariion hetasin fiagsien Mamean! ismps and LED lamps

Uit 0: 12 Hours
Elezirl: Heaking

Aidvaniages and methoos of electis healing—FResistanca heating induskion healing sad dislsckic haating.

Electris Wislding
Elaciric welding—Resistance and are walding-Electric welding squipment

Comparistn Disween AC and D Weiding, Anpleations of Eiweinic Healing and Etcteic Wndliag
Linit 18: Buill;ﬂun of Motor 12 Hours

Choica al mglor, ype of electic drives, starling and running charactevislice-Spesd contiol-Temperalure res—Types of
ndustrial bads—continusus-Intarmittant and veriabla losds-Load aqualization, Infrodustion to energy afficiant mators,

Apphicalions of akcing drvwes

Unit IV; Electric Traction - | 12 Hours
Systam of electns bachion and rack elecirifcation—Special tealures of iraclion mofor— Mechanics ol an movemenl-
Lpead-timea curves for diffarenl sevvices — Trapezaital and quadriateral spesd lime curmas:

Haview n.l'a:q:m!.hg el [rachion spslems in India
Unit ¥ Electric Traction - [l 12 Hours

Cafculations of tractie affon-power-Spacific anamy consumption for given nun-Eflect of virying acceleralion and braing
retardafion—Adhesive weight and braking relardation adnesive weight and corficient of adhesion |

Principtes of groesgy effchent molors _.ﬂlgﬂ! ﬁu_,@_z-
Text Books

1. Fartab, "Art & Sciance of Utiization of electreal Enengy”. 5" edifion, Dhanpal Ral & Sans, 2014.
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C L. Wadhwee , “Genaralion. Dietribution and Usleaban of glocirical Energy” 2 Eciticr. New Age Inlernabional (P)
Limiest, Pubishers, 1987

Reference Books

4

M ¥ Suryanamyans, “Utilization of Eleciical Powsr inclading Electric drives and Eleciric Trachos”, 2w
edlitinhiew age Inbirrrtional () Limited, publishers, 1995,

Web References

1.
2

Hitps:dinpred 2e infeourses! 08405108 1050607
Fetps:iynuiy. befrs 80t L Ow

Internal Assessment Pattem

Irtemal Aszessment #1  Indemnal Assesament £2

Cognitive Level %) (%)
L 30 30

L2 40 n

L3 ki 440
Tumlqm ] 100

Sample Eiurtmd Long Angwer Questions of Various Cognitive Levels

L1: Remember

1

What are difenent types of Mobar contral?

2 Wha i Adhesive weight;

3

Liest ouf Ty mactncal charcienstics of DC Shint schors

L2: Understand

.
A
i

Explain lhe Operaling Charadersfics of a DG seres mater using the Gures
Exfain the sporabion of fja Wyall Fumaca,
Digeuss about e Speed.Time curses i Trazkan

L3: Apply

A

3,

Far a lhes-phase induction motor, maxdmum lorgua is thice the TulHead oegue and sharling torgue ls 1.5 bmes
the full-ioad tonque. In order to et a (ul-iosd elip of 6%, calwulste he peccentage reduction In robor ciroui
rasislmnca neglact stalar impsdanca,

The rator of & six-pale, 50-Hz, and 3-3 inducfion mator has a rsistance of 0.30 per phasa and sums at 560
rom.- If the laad fangue ramains enchanged. calculaie the sddifianal rodor resistenca thal will reduca ha speed
by 2%,

A 4 5k, 200-V, and 1-p resistance oen is o have nichrome wire hialing lements. If the wire lemperature (3
to be 1,000"C and thit of the charge 500°C. Esfmate the diameter and length of the wira. Tha ressiiity of e
nichiams dioy is 42,5 pll-m. Assurne e adialing eficiancy and e emissiily of the element a5 1.0 and 0.9,

respaelively.
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20EED04 Machine Modelling and Analysis a0 0 30
Al lhe end of {he course. students will be abie o
Coda Cotrsa Cutgomas H::Ti ““:;Du? Dok
20EEG04 | Explan the basic concepls of AGH DG maching modekng, 2 1 Li-12
JDEEND4 2 Understand the dynamic modating and phase ransioomation 2 1 Li-12
20EE004.3  Explain various meshodalogies in small signal machine modaing. 2 1 Li-L2
20EE004 4 Understand the modelng of symchronous macking mod eling Z 1 L1-L2

Esplein the paformance and dynemic modaling of synchonous
2OEEND4 5 iRk

1. Waakly Conlrbaiting | 2. Moderataly Contnbuting | 3. S%onghy Confibuting, for the sitalnment of respecta Fos
L1: Remember | L2: Understand | L3; Apply | L4 Anadyze | LS Evaluate | LG Creale, Dok Dealh of Knowisdge

) 1 L1

Unit |: Basic concepts of Modelling 12 Haurs
Base Two - pod Maching represertation of Commutator machines, 1 phasa synchronoes maching with and withauk
dampar Bars and 3 - phasa nduclion mathing D0 Maching modeling: Malkematical modal of separalely eveled 0.0
motor —Sigady Slete enalsis - Translend Stale anaysle - Sudden spplicabon of nerdls Losd - Trenslar funchion o
Baparabaly dxcied 0.0 Malar - Mathernalical model of D.C Series malos, Shunt mebar - Linearization Techniques for small
pedurbations

Thatry of DG Machines

Unit Il: Reference Frame Theory 12 Hours
Refarenica frame theory Real ime modsel of a fso phese indection machine-Transformation fa obdein constant malrices -
three phase 1o Wwo phasa Wenslormation - Power equivaience. Dynamic madeling of three phasa indection Mathire
Ganeralized moded v edoitrary referance frame - Elsciromagnetic torque - Dartvation of commenly used Induction maching
mpdals - Stator raferenca frame modal - Rofer relerance freme model Synchranousty mtakng referance frams moded -
Equations in fux lnkages - per unt model

Theary of Induciion Machines

Unit Ill: Small Signal Modeling 12 Hours
Small Signal Medeling of Threa Phase Induction Machine Small signal equaticns of Induction maching — deseation - D0
M Sricage model derfvalion - conlrel principle of Induction maching.Singhe prase nducion molor - Crass feld theory of
single - phasa irduchion machine,

Single plase wnoction maf

Unit IV: Modeling of Synchronous Maching 12 Hours
Syncheonous maching inductances - vollage equations n e roler's dal reference frame - elactromagnetic bomue., ot
current in benma of fux inkages - smulation of thiee phase synchroncus mashing- modeling.of PM Synchionous motor,

Theary of synchranous Maghines &mﬂ@‘

Unit ¥: Dynamic analysls of Synchronous Machine 12 Hours
Dynamic pestformance al synchronaues maching, threa -phase faull, compansen of aciual and approximate ransient orpe




eqilies Sloed {aid | [EEE | SOEELLE Machng Py el baman | apmalaconn T BES Sppilic iof g
sluderts admitied n AL 200 WEF S5y 3T o4
charssiantlice, Equal arga critena

Syrctueviies maefivoe loree oqustion

Text Books

1. R Krishnan, TElecric Motor Drives - Modelng, Aralysish contial, First edificn, Pearson Publications, 2002,

2 P.CKrause, Oleq Wasynczuk, Scolt D.Sudhoff, “Analysis of Electical Machinery and Drive systems’, Sacond
Ediban, IEEE Press,

3 Ell:f'rlarrhﬁ simuation of Elsclic Machinery using MATLAE by ONG, Chee-Mun - Prentice Hal TR
Referenca Books

1. F:.E.Elrrbra. *Cansealzed Theory of Elecinical Machines”, Fifih edition, Khanna publications, - 1955,
2. Chee Muan Cng ="Tynamic simulatian of Elecinc machinery using MATLAB / Simwdink®, Prentice Hall of India
Prubdicsistians.

Web References

1. Hiipdingéel ac.inicoursesi (610602
2. Whps:nphel ac infeoursei 1001 16108 10E022#
3. hiltptfesw infncobuild comisduration/sudio-widee-coursesislacironicalAnalysisCiElecticMachines-(1T-

Wecrasiechans-08 himi
Internal Azsassment Pattern
Cognitive Leval  Internal Assessment #1 (%) Inlernal Assessment #2 (%)
L1| 50 &0
L 1] 40
Total %) 1] 1an

Sample Short and Long Answer Questions of Various Cognitive Levels
L1: Remember

Why dampar bars ara used?

Whal anx ihe commanly uged industian machine medals?
Whal masrd by refenancs frame theery?

State ekctm megnetic banqua in induction modar

Define and writs relabon for slored magnelde enesgy

arstand

Drarw tha basic cirsult model for 3 J-phase nduction molor for stator a5 wel a5 rotor cureents
Darere fie dynamic macel of a 3-prase inducton malor in synchronizing radating referance frame

Discuss in datgil sbaut phass transiormation and active ransfomation

Expéain the geseralined malhematical model of the series mator, List out the assumplions periaining o the ose
of geraized mahesatical model of de machines.
Explaim the trensfer functon anehyss of a separataly excited DC motor,

fopa pa e E e ga ok

o

B
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ME=H 2DEE005 Sensors and Transducers 3 0 0 30
A1 fhe end of the course, studerts will be able to
Mapping with PO's
Code c
R PO POS okt
MEENDST  Lnderstand basic opersticn of sensors. 2 2 L1-L2
EEMSE  Explain different [ypes of sensors i 2 L1-L2
JEENNS3  Understand basic operation of transducer i Z L1-L2
2CEEDOSS  Explain different typas of amplfiers z 2 L1-L2
2EERISS  Explain various lypes of eleclic quantises 4 2 [

1 l.li'aakhéﬂuntrlluﬁwg | 2. Maoderstaly Contibufing | 3. Stiongly Coniributing, for tha aftalnment of respective Pos
L1 Remembar | L2 Undarstand | L3; Appdy | L4: Analyza | L5: Evaluats | LE: Crests, DoK:Depth of Krimwiadge

Unit & Infreduction to Sensors 12 Hours
Definifion, principle of sensing & iransduction, classfcalion, Resishve (palenfiomedds typel: Forms, materizl, resolticn,
eccuracy, sensiivily. Varisble distance-paaliel plile type, variable area- paralel piale, serrsled platetselh type and
cyindrical fype, variable dislaciric constant fype, caculation of sensBivily, Sretched diaphragm fype: microphong, IESponse
charactenslics.

Siretched ﬂ.wrn'aw fype: micraphane, response chavactensics

Unit i Thermal and Magnetic Sensors 12 Hours
Material axpansion bpe: sobd, liquid, gas & vapor. Resstance change ype: RTD malerials, lip sonsilive & shem sensiive
lype, Thermistes malesial, shape, ranges and accuracy spedfication. Therme emi sansce [ypes, Mermeeleciic power,
gereral consderation, Junction semionductor fypa IC and PTAT fype. Radaton sensors: lypes, cheraclkerslics and
comparssn. Pyroslecinc type. Senscr besed on Vilan affect for asssssment of torce, [orgue, prodmity, Wisdamann affect
for yoke coil sersors, Thamson edlact, Hall effact, and Hall drive, percimance characlerictics.

Wiadamann affect for yoka cod sansors, Thamson affact

Unit I: Introduction to Transducers 12 Hours
Slain Gages, Load Cedls, Froximily Sensors, Preumatic Sensors, Lighl Sansors, Tactie Sansors, Fiber Ophe Transducers,
Digiftsf Transducers, Recent Trends — Smant Pressure Transmitlers, Sefection of Senscrs, Rolary — Vaneble Differential
Transtanmar, Synchros and Aesohers.

Induction Polardicmabars, Micm Elaclromechames! Syalems

Unit IV: Signal Condition 12 Hours
Introduction, Functions of Zignal Conditioning Equipmand, Ampiification, Types of Ampdfiars, Mechanical Amplifiers Flusd
Ampliliars, Ecirical and wectionic Amplliers.

Data ACquisiion Systems and Conversiandnirodustion, Objectives and Configuration of Data Acquisition System, Daa
Acquisition Bystems,

Ouptical Amphliees, Diala Comvasion B (| e Y, I

Unit V: Data Transmission and Telemetry 12 Hours
Data'Sgnal Transmission, Tekmetry. Measurament of Mon = Electical Quantibies: Pressurs Measumemend.

Maodified memweal squatan




HERT | Acmieme Foguoen 2i@dsnay (EEE | ELE Liocd & 2 Tennsducers | Agprovss Hok | NpHlcasin ot
slutlends amiied in AOXL- M3 WEF ALY 123 - 20

Text Books

1, | Patranabis D, "Sensors and Transducers”, 5% Ecilion, Prentce Hall India Leaning Private Limibed, 2003
20 | Murty VS, “Trensducers and Instnamantation”, 2 Edition, Presdca Hall India Leaming Privale Limise, 2008
3. |lan Sinciar., “Sensam And Transducess”, 2 Edbon, Elsewar, 2011

Refarenca Books

1 E Nijayackilra, “Transducars Eaginaering’, 48 Edlien, Prenbica Hall of bndia P, L, 2010
Web Referances

i.  hitpsuinpielac. ncoursas 1 08 041 08104087
2. httpsecwmit eduicoursesphysiesB-31 -slectromagnelic-heory-spring-2 004 sy labus!
3. hitpsiwwwede sigicaurseiel s by-and-magnetiam-masaell-aquatons

Intarnal Assessment Pattern
Cognilive Level  Irtarnal Assessmant 81 (%)  Imemal Assessment #2 (%)
L1 &0 ill
L2 &0 41
Totr! {%) 100 100

Sampie Shart and Long Answer Quastions of Various Cognitive Levels

L1: Remember

What i peinciple of iranadudion?

What iz the funclions of Sigral Conditioning Eqwpemend?
Wehal == prosdmity sensar?

What = the tacsle sansoe?

'What are tha canfgurations of Data Aequisition Syslem?

o G R

L2: Understand

Expiain 1he basic parametars fhak ara lo be possesied by & Sendar.
Differestiale between Electrical and alectronic Ampifiers,
Detarming the objectives of Data Acgusition Sysiem,

Explain Variable Differential Transformer.

Explain the cheractansiles of Fiber Oplc Trarsducers.

Al il e R

4l Fif\i;]_.: ALds
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20EE008 Solid State Electric Drives 3 0 0 30
Al the and of e course, shidents will be abie o

Mzpping with PC's

Code Course Qutcomes
FO1 PO 3 i

HIEENDE. 1| Explan the Jundamenlsls of alacinc orive 2 2 Lf-L2
Aralyze the oparalion of confrolied comedier o mobors and four

HIEEDCE, 7 =
quadrant aperation of di malors using dual convertars. z 2 u-

MEEDS.]| Explain the converler confrol of de mokors in vanous quadrants, i 2 L1=L2
Explain the concepl of speed comtrd of induction malor by using AG

HEEN06.)  wokage contllerns and vollage scurce mverisrs. vanous sip power 3 2 L -2
TECoVEry SChmes.

I0ESO0E.E | Ewxplain b speed controd mechanien o synchronaus malors 3 z i1 -L2

1. Weakly Confributing | 2. Moderately Conlribuling | 3. Straagiy Condribuing, for the attainment of respective Fos

L1: Remersber | L2: Undesstand | L3: Apply | L4: Analyze | L5: Evaluats | L6: Create, Dok:Depth of Knowiadpe

Unit || Fundamenials of Electrie Drives 12 Haars

Eladinic drive = Black diagram of lechc drive- Dynamics of eeckrie Drive - Equivalent Dnve Paramaslers— Lead tomue
campanens— Skeady stabe stabdity = Load equakzation.

iatura gnd clesaificadion of lnad trgues Acthve load and passive Reds

Unig I Mult Quadrant & Dual converter operation of DC drives

Fiour quadrant apsraton of deive (hoist canirel) -Braging madhods: Dynaric braking — Plugging brakisg methods, Frincipal
af aperatien ol 1-phase half and fuly controfed conwverter fed D0 modor dive- Prnciale of aperation of dual conseriers and
duat corvartar fed OC motor drives -Numencal problams,

Regganaralive hrating mefhod

Unig 11 Condrol of D Motar Drives 12 Heurs
{-phasze hall and fully controlied conwerter fed saparately and saf-ancted OC motar drive — Culpul volisga snd cumanl

winidams — Sppeddarque expresdons - Soeed-larque characherisics,
Singla quadrent - Twa quadrant and four quadnast chopper fod separatety excited and serizs sxciad motars = Gonlinuous
cumant aperation— Cwtput vollage end curnent wavalorms — Spesd-tomus exprezalons — Speed—lorqua chamcterisics

Four quadrast oparaions

Unit IV: Stator side control of 3-phase Induction motor Drive: 12 Hoars
Stator voRage control using 3-phasa AC voltage requlatons - Wavefams- Varsbie Votage Variable Frequency conbrol of
mndugtion mofor by B vollage source werter — Closed loop wi control of induction molor drives [guafitative fraatmer
anlyl,

-Spead fanpun charactarstios of J-ohare indushon mater

Unit V¥ Rotor side control of 3-phase Induction motor Drive e ﬁ%ﬂ Hoars
Rater side cantrsl of 3-phase Industion mabor Drive - Salic raber resistance contral - Slip pawar fecavery schemes —
Stalic Scherbius driva — Bafic Kramear drive — Performance and spaed iorqua charsclenstics'— Advaniages <Applicatians, .
« Inlraduction o pamanent magnet synchraneus molors - principal of oparatin and fypes of Conlral Iechniquis of PREMY
~block disgram of Cloased lnpp eonbrod of PSS Driva

Advantages ~Appdcations of Skp power recovery echemes
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Taxt Books

1. Fundamenlals of EReginic Drivas = by G K Dubsy Narsa Publicalions
¢, Powar Samiconductor Drives, by 5 8. Dewan, G.R.Slamon, A Siraughen, Wiley-lndia Edfion.
4. Pover Elecronics handbook by Muharemad H Rzshid, Elsowar

Refararce Books

1. Eleciric Motars and Drves Fundamentals, Types and Aplications, by Ausfin Hughes and Bil Drury, Mewnes.
2. Thywistar Conlral of Electic dives — Vedam Subramanyam Tata MeGraw Hill Publicstions.
3 Power Electronsc Circuils, Devices 2nd epplications by M H. Reashid, P4

Web Referances

1. hitpeiinglet acinicourses' 066510810515
2 hirpsitwaw youtube. comiwich hu=gBlaCked A SIst=PLOL AKyBW CipHe TESUIKLY smbbRrb2VAah,_cham

elsEecricalandEleciranicsEngirmarng
Internal Assessment Pattemn

Cognifive Infemal Assassment #1 Intarral Assessment 32

Level (%} (%)

L1 40 40

L2 50 &l

13 | 10 10

Talal m} 100 100

Sample Eh:nrt and Lang Answer Questions of Various Cognitive Lavels

L1: R&mmpu

What are the convertars uzad for the spesd conlral of induslian modar below the raled frequency?
Whal are lhe disadvantages of rofar resisl=nce contdl?

Draw the schematic diagram of two quadrant choppes

How tha varabla frequency conlnl i used for synchrenous modor soped conlicd?

ol s

L2: Understand

Explan e differest types of load lorquas and enisl diffarent mators o suit thesa lomues.

E:ph'l ihe operation of a de senes melor suppled fom single phase lull conserlor with frae-whealng diade
Dagcribs type-0 chopper fed two-quadrant drive operation with necessany equivalant clroulis ard waveloms:
Dageribe the slosad oop sell cordral of syrchmonous mabor with VI

R R

L3: Apphy
1. Athres phase, 440V, 4-pobe 50 Hz indoction molor is driving & constant forgue iosd of 80 Nm. The paramstirs
of thie motor ane: 1l = 0.4 (2 /2= 01 £, xag = 4 £ and N1M2 = 2. Caloulate the magnitude of the injectsd
woltage thal would reduce the melor spead b 1000 rpm. Also caloulabe e power recelved by the souie of e
injecled vatiage.

2 A lhves phase, 480 W 4-pale B0 M Y-connecled induction mebor has inducihe roactancs of 4 01 and Slator
resetanca of 05 [0, 1he rotor resisiance redarned o siator is L8 (2. The mobar is diing constant lead toeque of
B0 Mrm at & speed of 3500 rom. Caleudata motor spead and staring curmantif the Faquency is reduced to, 50 Hz
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WEE8 20EE007Advanced Control Systams 3 0 0 3

At the and of the course, shadents will be able o

Mapping with Po"s

Code Course Duicomes ol e Dok
HESHIT 4 iﬁimmﬁﬂ;ﬁiﬁnm system and fonnulation of 3 Li=13
S0ESHDT 3 wmaﬂrrﬂ [he design of cominol syslem wsng the pok placement 1 Li-L3
FESH0IF Anglyre ranlinge systems uging the describing Tusclion lechrique 2 | Li-L3
20ESX034 Understand tha siability analysis using phase plane analysis. 3 1 Li=L3
20E5200.5  Undersland the stzhbility anafysis using Lyapunoy method 3 1 Li=L3
1. Wity Gontributing | 2. Moderataly Contribuling | 3. Strangly Contributing. for the atainment of raspective Pos
Li:Remember | L2: Undefstand | L3: Apply | L4: Analyze | LS Evaluzta | LG: Create, Dok Depth of Enowiedge

Unit I: State space analysis 12 Hours

Slale Speck Representalion — Solution of stale equation — Stele rassifion malrx, —Cancnleal forms - Conlrolisbles
canaricel fom = Obearvable cenonical foem, Jardan Ceranical Form

The conceal of siafe — Stafe Equatons for Dymamie sypsfems

Unit I: Cantrollability, observability and design of pole placemsant 12 Hours
Cortrolaidity, pémarabiily and design of po'e placemant

Teests far conlrgllabilty and observabily for canlirous Bmea sysiems = Time varying casa <Minimwm enargy contral =
Time ifvadanl case = Principle of dualty = Confrollabilty and cbseraablity form Jordan canonical form and other
canaracal larms = Eledt of slala feedback on confrollability and observabiily = Desigs of Sate ladback conied hrsugh
pole placEmesl,

Cowtrofishle Companion Form, Ohsenahl Companian Fom (For Siso s Mime Spsfems)

Unit Il: Non-Linear Systems 12 Hours
Iniroduction = Mon-Linear Systarms - Types of Man — Lineanfies — Safurstice — Dead fane - Backlash - Jump
Phenomesan gle, - Singular Peints - niroduction to Lineanzason of noniinaar systems, properies of Mon-Linaar Systems
= Deseribing Tnclion — desaibing furction analysis of nonfnear systems.

Applicalians of frequancy response anabysis, transler funciion
Unit IV: Stability of Mon-Linear Sysiems 12 Hours

Stabiity aedlysis of Mon-Linear Systems Iheough descrbing fnctians Introduction tn phase - ple analysis, Mefhod of
Iselings Sar Consructing Trajetores, sigutar poinis, phase - pang @alyss of nonfrear conirel Syslems,

Graphizal Regrespalation of Stabilly, Optimum Switching Cunve and applications
Unit : Stability Analysis 12 Hours
Stabifity in the sense of Lyapunoy, Lyapunov's stability and Lyapurov's imstabilty theorems — Stabilly Analysis of the

Limear Comtinuous fime invarient spstams by Lyapuray second mathod — Generstion of Lyapunoy funchons — Varisbla
gradient merthod = Krsoavisk's methed,

Asymplafic StabiRly and insiatily;: Sign-Dafintenass of Scakar Fuclion — ey f‘c’d'g—, 2f
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Textbooks

1

Fa
3

r-.la}ar & L4 and Gopd M, Conteol Syslems Engineerng”, 2% Edfice, Mew 8ge  |ntemationa
Fublicssang, 2012,

Banjamin G_Kue, “Autamatic control systems’, & Edition, John Wisy and scns, 2014,

Momman 5 Misa, “Conénl Systams Engineanng”, 3rd Edition, Joha Wilay and sons, 2018,

Reference Bocks

1

Kalsubike Ogata, odern Contral Enginearing”, 3% Ediicn, Prantce Hal of india P, Lid, | 2015,

2. Magacrsani A “Cantal Systems”, 3 Edibon, REA publications, 2017

Web Referencas

1

Fttpaiiwwrn youtube. comfuetch Pee W2 zele EAPU S Est=FLooOH dm O TDb-Seakk O _b1 JevBlgETR L

2. Bllps:lwviw youlbe combwatchP=bbm T3 NNDE = PLEMVagV S nd THRRECEROHRPOr hp 502

Internal Aszasament Pattern
Copnitive Leved  Internal Assesement 21 (%) Internal Assessment #2 (%)
L1 40 440
L2 40 44
La 0 20
Tedal %) 100 100

dample Short and Long Answer Questions of Yarious Cognitive Lavels
L1: Remember

O e L8 b —

Lz U

1

d
3

Deina slaks

Dledira slabo varishle
Dledne controlabity
Dedna abeanabiity

Wvhat & ssuration?

nderstand

Explai the concepl of slate? Wrte the chserabia canonical form?
Dipseriza the condrellability tests for continuous Bma sysamrs.
State and axplain the Lysaunoy's nstabiley theanm

L3: Apply

1

Conwar the fellowing stets medel nlo the Jordan cananical feem and there fram cammeant on aantroliabiily snd
nﬁmnﬂllty

=
—z —i -3
Draw @ phass pia-ﬁpnrtraltu’rﬂwfuﬂw-rrg sysiem

d4+04zn8=0

0
ECE LR CCTRTCES i e LG

Flnd aLy‘apunm‘s furcticn far B followng sysiam
} [_ —3] I } ___;ngm@_d
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20EE008 Reactive Power Compensation and Management 3 0 0 30

Al the and of ihe coursa, shudents will be ahles o

Mapping wih PO's

Gode ol teome

LA PO} PSOY
HEEDIAY  Understand chisciives specifications of load campensation 2 1 L1-L3
HEEDO8 2 Undesstand Seady stale raaclive power compensadion In Fansmission 2 1 L1-132

BYSIEM:
HEENA.]  Lindesstand raeclive power coardinalion 2 1 LY=L
MEENREd  Undesstand imporancs of user macive powar management 2 1 L1-L2
J0EENIES Udersiand power mensgement in eleckic Facbon syslems and arc 2 3 L1

furnaces

1. Wazkly If'.-:lnh'ihuhg | . Medaralely Cantributing | 3. Strangly Condributng, for the altsnment of respectve Pos
L1: Remessher | L2: Uncerstand | L3: Apply | L4: Anabyre | LS: Evaliate | LG Create, Dok-Depth of Knowledga

Unit I: Load Compensation 12 Hours
Dbjoclives land specilicalion: Reactive power characiensics, induchve and cepaciine epproximate bessing, koad
pampensatar a5 voltage regulator, phase balarcing and power Eaclor cormestion of unsymmetrical loads examples.

Raative power, Yollage regnifion, power fachor

Unit I; Sieadystale Reaclive Fower Compensation In Transmisslon System 12 Hours
Uncompansgted dne: Typas of compensaton, passhe shiund end senes and dynamic shunt compensatian, examales
iranzisnt stale reacive power Comgerdslion in ransmission fysiems Characlenstie Bme penodi passhe Shu
pompansation, stalic compensations, series capaciiod compensabion, compensalion using SyNChrANDUS CONGERLE,
pyamalas.

Typaz of compansstion, Spncharenineg condenserns

Unit Ill: Reactive Power Coordination 12 Hours
Dibjectiva = Mathematical modeling = Operalion planning = tansmissicn benelils = Basic concepts of qually of powe
supply = dshorbances- sleady =stale vanalions - eflects al under woliages — requancy — Hamonics, radio requancy and
slecliramagneic nlereences

Quralihy of powar supmy, Hormoics.

Unit IV; Uger Side Reactive Power Management 12 Hoairs
EVAR raguirgmants for demastic sppliances — Purpass of using eapaciors — seleshion of capaciior — deciding factors -
trpes of avallable capacilor, charactenslics and Limitafions
KVAR, Basics of capacitors _ e .
_ A s .
Unit V: Reactive Power Managemant in alectric traction systams and are furnaces- I-~ 12 Hours
Typical layaid af Facion sysems - reacive power contol mquirerwcks - diskribubion ranstarmers. Eladrle arc amaces -
basi operatigrs- furmaces fransformer ~fifer requiremants - remadial measuras —power factor of an are furnace,

Traction systems, A Aimece,
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Text Books

1 M Tagam, “Reacive power Managameni”, 19 Edifon, Tada McGrasw H |, 2004
2 [TJE Miler, "Reactive power contral in Electric powar systems”, 191 Editian, 'Waely Publlication, 1982,

Referantca Books

1. ‘Wollgang Holinanm, Jurgen Scilabbach, Welfgang Just "Reactive Powar Compensaton: A Praclical Guide”,
Yiiedy publication, 41h Edsan, 2012,

Web References

1, htpsfhvess ccemsciance comicontertreactive-powercompensaior-echnologes’y BIA4 380
2, hetpieeniest.ac. irpralaf® rabklaboud Electicalh 20 Drive s B ook s/
3. hRpsiklueduinfewsiatachments him Tdoenloed = ledid=156232

Internal Assessment Pattern
Cognifive Level  Internal Assessment #1 (%) Intemal Assessment £2 (%)
L1 50 &
E 50 10
Totad %) 100 100

Sample Short and Leng Answer Questions of Various Cognitive Levels

L1: Remamber

whal are diterent menoes of Ioed shagng

DM reative power ool 7

Whiat era tha ciffanant Types of compensation?
Slate shuml Semgensation?

Wheat are the chiaciives of reacive power planning

r k]

Li: Understand

Dascribe Reactive Power Managamen

Diriaay e recacthes pomer characiaristics ard slss saptain wih neal igures and circull dagrama
Disicuss how Raachive Powar Managament or Planning is found by means of mathematical modefing
Heta pawar tactor cormaston end wolkags megulation can be achiseed by maans of companaabion

Digeuss how a Load Compensaiar warks a5 a voliage regulator
LTV
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BE=N 205E009 Basic Industrial Automation 3 0 0

A1 1he endiof the course, shudents will be abile b

Mapping with PO's
Coda Course Jutcomes FDEPF F:: PSO 1 Dok
HEEDN. 1 Understand different types of amplifiers and ghair charactaristos - ) 2 L1,L3
MEEMA.2  Analyzing the performence of Electromc Controlled DG mators . | P L4
MEEDE.3|  Distinguish between variows types of Industial Heating methods i i ¢ L4
IDEENNS.4|  Mlusirate be understanding of various indusirial Bming circuts 3 3 2 L2
20EEN0S.5|  Understand PLE funclions o liming ard coenting appications 13 Z L1z

1. ‘Waakly ’.'qunlrituﬂng | 2. Modzralely Conlributing | 3. Strangly Condribusing, for the attainmant of respective Pos
L1: Remesnher | L2: Understand | L3: Apply | Ld: Ansiyee | LS Evaliate | L6 Create. Dak:Daplh of ¥nowiadge

Unit I Analysis And Design of Small Signal Low Frequency BJT Amplifiers 12 hours
Review of rensisior biasing, Classsication of Amplifiers - Distomian In ampifiers, Analysis of CE, CC, and CB Ampifiers
and CE Ampifier witn emilfer resstance, ow Mequancy msponse of BJT Amplfiers, effec! of coupling and bypess
tapacors, Design of snole stage RC coupled amplifier Different coupéng schemes used in amplfiers, Analyss of
Castaded RC Coupled amplifiars..

Cascadk ampifies, Darkrglon pair
Uit - Regulators For Woltage And Motor Speed 12 hours

Vritage compensator — Salid state D0 vollage regulation — OC shunt malor - Armature confral and Tield eoniod of motar
spesd = Elsgiranic cantrel of DT motor — Spesd reguiator actios — Full wave malor spesd reguiation by ane SCR,

Swtlched Mook volage rpuklcr

Unit lIl: Industrial Heating 12 hours
Induclion hepfing - Pringiples- Theory = Merits = Applcaons = High frequancy power source for induction heating,
Ciedactoc healing =Theary = Elecérodes usad in dielectiz haabing - Method of couplng of electrodas to RF genarator —
Thermal losses in diakechic heafing,

Elsglrical Healig

Unit IV: Industrial Timing Circuits 12 hours
Constituents of indusklal bming creuils = Timers - Classification of fimers < Thermal timers ~Eleclromechanical bmers
= Blectronic fraers ~ Classiicaiion of electronic timers — Dightal timing efement ~Dighal countees — SCR delay timer—1C
ahackonis imer

o _Poudse>-

Unit V: Pregrammabls Logic Controllers
Number system and codes — Basics of PLG programming = Timer and counter instructions = Data manipulation

inskuctipns
Shalt reqiziar and saguence IDEfcions

S
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Teut Books

1. Frark D, Pesruzells, Industrial Electronics , MoGraw Hill fematanal Edifiens, 1206
2. GK. Mihal, Ravi Mithal, Ihvdusinal Elecirerics, Bhanra Publshers, Delhi, 1985
3. Dopal. K Dubey, "Furdomantak of Elecirieel Drives’, Morsa Pulilizhisg House, 2818 edition, 2011,

Refarenca Books

1, M. H. Raghid, * Powar Electrenics: Circts, Devices and Applicstiona’ | Prandice Hall of India 39 Editien, 3014,
Hed Mchan, Tore M Undstand. * Pewer Electronice — Converlars, Applications and Design ° Wiy India
Editian_ 3 Edifon, 2042

3, Bewansth Paul * Indusing Elecyones and Contral * by PHI publicalions, 39 Edilian, 2014,

4, John W. Waebb & Ranald &.Reks,” Programmable Logic Contrallers-Principles and Applhcations °, 5 Edition,
PHI, 2089,

Web References

1. hitpsfinptelac indcoumes1061 051 08106077
2 hitpsiwswyautubecombwaich w=VilOmEnoZ 00 &= 10s

Internal Assessment Pattern
Cognitive Intemal Assessment #1  Intarnal Assessmon #2
Lavel | (%) {%)
L1 il 45
IL? 1] EE]
i4 ] 0
Tatel (%) 100 104

Sample Short and Leng Answer Questions of Various Cegnitive Levels

L1: Remember
1. Expiain V| characherislics of SCR,
2. Expiain about riggering of TRIAC in different modes
3. Wiite aboul the J-lermingl I voltage moulatoes

LZ: Understand

1. Digcuss the pringiple and operation of ARG weldieg with nest aketch,

2. Draw the drcukt diagram and waveforms: of input current and cutpul voltage of & sngla phase full wave ac
willae cortraler with rasistive bad

3 Undersianding e behaviour, fum on and e off malhods of SCR

L4: Analyze

1. Evsluals the charsctadstics of TRIAC dreuil,
2. Evaluate the spesd regulation of motor by 2CR,

3. Classify the differant bpas Industnial Timing Cireills —n ﬂm;ﬁ@__
CONTROL COPY ATTESTED
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UE=0 20EE010 Process Instrumentation 3 0 0 3
At the end of the course, students will be able 1o
Mapping with FOs
Gode Course Quicomses POY  Poe. PO Dol
EEDNT ) Lhadersiand tha instrumantafion for haat eschangars and drpars 3 i z Li-L2
MNEEDT.2  Explain insrssertation for eveparsiors & crystalizar 3 1 2 L1-L2
HEEDN).Z  Examira tha inslrumentstion for distilistian columns. 3 1 z L1-L2
MEEND4 | Analyza the aperalion of Baber Inslumenlation 3 1 2 L1-L2
HEEND.S | Describe the instrumentation for pumps and compressors, 3 i i Li-L2

1, Wpakly Contriuting | 2 Moderalely Cantribuing | 2 -Songly Costnbuting, for fie attainenant of respective POs
L1: Remember | L2 Understand |L3: Apply | L4: Analyze | LS Evaluate | L Credte, Dok: Deph of Knowhedge

Unit I: Instrumantation for heat axchangers and dryers 12 Hour
Dparation of haat emchanger, cankolled and manipulated variables in heat sxchanger cantrol problem, instrumentatian
oo leedback, hedd-lonmand, castade control srafeqies for haaf axchanger, controlled end manipuiated varisbles in dryer
control groblem. instnmentation for feedback and feed-lorward control of various types of dryars.

Sedechion of devices required in instimeniasion,

Tipes and oparabon of drpers

Unit A: Instrumentation for evaporators & crystallizer 12 Hour

Types and operation of evagorators, Conteolled and manpulated variables Inevaporaior contel protilem, nstnumentalion
for feedback, Peed-forward, cescade comirml sirpiegies for evaporadors, controlled and manipulsded wanabies in
crystafizar controd probdeen, nsfrumentation for control of vadous lypes of crystalizers,

Selection of devices raquired in nsinumen|zton.

Types and operation of cryslalizers

Unit [1l: Instrumentation for distiliation columns 12 Hour
Operafion of distilation column, manipulated and confrolled varizbles in distifstion column confrel, instrumentation for
fiaw cantred of distllssa, rafiu retio contral, pressure contnal schames,

Mearterial and enengy balance of destllation calume.

Top and bofom composiion conto!

Unit IV; Boiler Instrumentation 12 Hour
Dperation of bolker, maniputated and confroled vadabies in boller contral, safely inferlpcks ard burner management
system, Instramertation far boder pressure cantrals, bolker drum level conirals, steam lemperatne conbrol, aptimization of
beiler effciency, operation and lypes of reschon, insrumantation Tor temperaune, preggure conlrel in CSTRA.
Continuous f regulatony furcions relaled bz balch processas,

Alrfo fuel ratio confrots A

Unit ¥V: Instrumentation lor pumps and compressors 12 Hour'

Types and aperaton of purds, manipualed and conlrobed warablies in pump ':!'.'FI'IIII:.I'- pmﬁlem. pump-conirgl methods
and Insrumertation dor pump condol, cagacily contial mefiods of compressors, instramentslion for control of diflarent
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wariabies 'n centrilugal, rotery and recioroceting compresseds including surgs and anti-surge conirol, Methods 1o increase
perormante of purmp and compresso

Myoes and operatian of pompressors

Textbooks:

I "Chemical Procass Contal®, Stephenoposdios Gearge. Pranlice Hall of India
1. "Balles Conlrel System”, D. Lindsay, McGraw Hill Publishing Company.

Refarence Baoks:

1, “Pmcess Controd Instrument Enginesring Hand bock”, B.G Liplak, Chilten Book Company,
2 "Hard book of Procass hstumentation”, Considne MeGeaw Ml Publshing company,

Internal Assessment Pattern
Cognilive Level  Intemal Assesement &1 (%) Inlemal Assezsment #2 (%)
L1 40 0
L2 &0 &0
Tatad {%) 100 100

Samgle Short and Long Answer Questions of Various Cognitive Levels
L1: Ramambar

1 Lis! put the types of dryers.

2 Lisl ol cascade canlrof strategias for evaporatas.

1 Dafne Fesd —fonward conbral,
L2: Understand

1. Explain the pernp cantrel methods aod instrumentation for pump eanfrol
2. Disouss about the cascade control sirategies for avaparaiors.
3 Dredcrite e Qparation of @stilsstion column

— Rougde
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(HEN 20EE011 Switchgear Protection 4 ¢ 3
Pre = Requisite: Power Generafion and Transmission, Power Distribution and Distributed Generation

Al the erd of the course, students will be abde o

Mapplng with PO's
Code Course Dutcomes il Dok
siEEpdf  Desibe he basic prindples of arg interrugtion, oroud Breaking L3
i peingiplas, coaralion of warious lypes of dicsl breakers )
JOEEDT1.2 Euplan Ihe dassifcalon, aperalion, consttuchon and applcfon of L3
L differant tyoes of eledromagrealic pralectha refags
S0EEDT 1.3 liusrates the characierisiics of tislanca relays and [he principles and = L3
[ operaions ol differen fypes of slafc md Digital relays,
Diescribe: differen peotection schiemes - for pralacliag genaralors,
2NEEDT A transfarmers, eedars and bus bars. L3
JEEDT 1S summarese warous pas of owar sellages in A powar spgiem and L3
i principtes of diferent protective Schemas for msulalion coordination,
1. Weakly Coniribufing | 2 Modaralely Caoniributing | 3. Srongly Conlriating, fr tha altsinment of respedig Pas
L1: Reendmisar | L3 Understand | L3 Appki | L4: Anagyee | L5 Evaluate | LA Creabs, Dak:Deplh of Knowlsdgs
Limit I: Clreut Ereakers 4 Hours

Princple of operation — RRRNY - Currand chopping- Resistance Swiching-Croul Breater rafings and spealcilisns,
Tagting of Cirest Breakers ConglrucSenal fealures and selecton of LT braskers (Minislure creul breakesaletal elad
aras! breakersiEerh lnakage ot beeater) amd HT breakers (Ar Blagt Ciroul Breaker-Oil chroult. breskers-SFE CB-
Waguam Ciroull Breakers). Ao rechaing,

Ciference bahwasn a Fusa, an Lol and & Cioul dresher

Unit Ul: Protective Relays-I 4 Howrs
Princple af Operatan and Consyudion al Alracted armaluse, Balanced Beam, ndudion Dec and Inductlion Cup reys,
Relays Classficabon - lstanlansous, DMT and IDMT fypes - Appicafion of relsys - Over current, undar vollage,
Dirgchipnal, Differentia and Percantage Diflarential reay

Fumdamendal roqurermants of profocive relays

Urit BI: Protective Ralays-T1 8 Hours
Beciromagnetic Prolection - Universal Toeque Equation - Distance relsys - Impedance, Readtance and Mho eand Of-Set
Mho refays, Characerisics of Dislance Relays and Comparison - Sfalic and digial Relays =Slalic ely components-
Stk Relays versus Eledromegnelic Relays - Microprocessor Based dighal refeys - impedance, direclional, reactance,
Mho & offsel Mho and malhemacal expression lor difance redly

Tipas of profecion

Unig IV: Pretection af Generater, Tramsfarmer, Feeders and Busbars 8 Hours
Canerator Praleclion: Probecion of Benaraiors against Stator feule, Robor fasls, and Abnormal Condiices - Resiricied
Earh and|inbar furn Faell Prolechon - Mumercal Problams on % Winding Unorolectsd. Transtormer Proledion:
Percaniage Diflarentisl Protadion of irensformers - Design of CT's Rt - Buchhok relay proleciion - Numesical Problems
Feader and Busbar Profection: Protectian of Ines - Over Currenl, Three-zore Distance Relay using Impedance Relays
and Carnies Currant Prodacios - Pralaclion of Busbars = Dilferential proledian

Talle rolays s SOrmagnalic ks — PGt udeo |
b ey Mi=parimEnl
Unit ¥ Graunding Techaigues amd Over Veltage Proteciion el 9 Houfs"~"

%1

a1
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Groveded asd Ungrownded Mauiral Gysleme. Elfeds of Ungrourcad Meuiral g syslem parormangs Malhods of Meuiral
Groumdiryg =5aid, Resslanca, Feackainoa- frcng Gropnds and Grounding Pragioes, Proleclion agamsl Ovar Vollagas-
Canaralion of ovar volages in powsr SyalaineProleciion againat kghinkdg ouer webages. Vale lwoe and ZinedCuide
Lighining Arcesters - Ingulation Coordinafion-BEL, Impulsa Rafo, Standard Impulsa Tesl Wae: - Wab-Time Characiaretics

Viokage surgs, ighining
Text Books

| . Bag¥i Fam, Vishwakarma DM, Powar System Pratection and Swichgear’, MGH Publications, Ind Edition 2011
2 1.5 Madhava Rao Power $alen prabeclion- Slalic Rebys with microprocessor applicalions”, 2nd Edtice, THH, 2008
Reference Books

1, Paihankar snd 5.R.Bhide, “Fundamenlals of Power Systern Probacian ™ PHI, 2nd Ediicn 2010

2. GR Masmn, "Af& Scence of Prolecive Relayig”, 2nd ediion, 1968, YWiey Eastern Lid.
3. EBhavesh Bhalla” Profecson amd Swich Gear®, 3rd aditon, 2001, axdord, Wel Releramas

Web Refarences
1, hitps:tieptelacinfcourses 08 10T 167
2. hilps:fiwes, eiecircakly, comislecincal-swil choear-protectiond
3. hilpssiveass sacr calgaathshala comi21 S0 2 rswilchimar -and-proleciion!
4, hilps:ivwacs youtube combwaich v=CdVnBLODmad,  [Elemantary principhes of ars infarruptan)
8. hiipsiveass youbdbe.combwaich v=GRIEmndzpdd o circull-breaiers|
6,  hitps:iiwas youbube comiwaichTv=sgblMkLEpgTw | SFG Circuil bréakars)
7. hiipazivweas yousabe combwaich fvs 2 TgMbcSL k. {Dfarandal medays)
Internal Assessment Pattern
Cognilin Level  Inlarnal Assessment #1 (%) Imtarnal Assssamest #2 (%)
L1 40 2
L2 40 40
L3 il 40
Tatd (%) 100 100

Sample Short and Long Answer Questions of Varlous Cognitive Levels
L1 Remember

Label the arcut disgram of refay

List the advantsges of vacuum crcull bresker

Dalina arc valtage

List any thrae problems associed wilh differential relay

Ll L T o

L2 Understand

Far mufate e expressian for resirking voliage

Ikusrate the SFE crcull braaker wih neal diagram

Expiain any thres lypes o kghinng avesiers

Classily valage batanos dferential ratyy and iransty relay

Expiain the working principle: of regiicied earh faull relay for- she projechion of sbator winding o aberniator

L3: Apply = ——%m

1. F-:lr-_132h'-' system thi reacanca and cagaciance up |0 kcaion of croul bresker i8 3ohme, and 0.0150F,
iesgecively. Find ) frequency af Iransient ascliston, 1) masmum valee ufﬁuﬁm yollage il RRRY

AEE o
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L b osler connetied 3-phase, 10MYA, T 5 kY aliernator has.a por phase reaciance of 10%, i & protected by Marz-
Priga arculalirg currsnl prirciple which 381 0 operate B laell oerenls nof bess than 20048 Find ihe value o
aﬂflhll'g iestlanas. 0 be peddeded noorcer B ensure hal anlp 10% ol the alernalor winding  remaing
unproseched.

3. Find the lime of aperation of 8 § ampJ s=cond over curant relsy having current setting of #5% and fima seding
mukpdsr of D& connacled 1o supphy droull thirough 3 40048 qurrent Tansfonmmer whan e circull carmes a aul
cusTent af 40004 Liss the fclicraing fain

Operating 2 4 ] ] 1 9
Tirm
PEM 2 2.5 d 4.8 4 1.5
— B0k pocis
CONTROL COPY ATTESTED
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" /51l 20EE012 Digital Signal Processing I 1 0
—Requisite ; Linear Algebra and Diflerentia Equalions, Signals & Syslems
At the erd of the course, shudents will be atla o
Mapping with PO
Code Course Dutcomes PN 2 Dok
o, Agply T differerce equations concept for analyzation of
20EED1 2  Discrets lime syss L3
20EEDT2.2 Agply ke FFT algorim for solving ©e OFT of @ given L1
.. L
1 Design and |::i:-: II1= IIH Drgll:d EHer Irom 1‘.'1: fiven v
EI]EEIJ1E.:3 spacifications . ki
Deslgn and realze the IR Digitd fher rom ihe gheen
EUEEME'_* spegilicationg b
Apply the sgnal processng congepls on OGP
NEED
2 EEEI 2-.5 Frnsagact L3
1, Weakly Conlibuling | 2. Moderately Conribuling | 3. Srongly Contribufng, Tor ihs alfainment of respecive Pas
L1: Hl:mmrhcr | L2 Lrderslamd | L3: ll.ppl,' | L4: Ana.":,m:l L5: Evaluais | LE: Creafs. Dok I:Il:plh al P:rl.nr.lﬁ:l-g-t
Uit Iz Introduwction 12 Haurs

Intraduction fo Digtal Signal Proceszing: Discrede-time signals & sequences; Classication of dscrate-lime sysems, shablily
and causaliy of LTT systems, Responsa of LTI systems & arbitrany inpuls. SolBion of Erear constant coeficient diflerence
equations. Frequency doman representation of discrete-fime signals and systems. Review of Z-ransforms, solution of difierence
anquatians using Z-trensioma, System funclion,

Diernsda firee Foaser Iransfoam

Unitl: Discrete Fourler Translomm 12 Hours
Discrete Fouier franglarms; Properties of DFT, linaer fitering mathods besed on OFT, Fast Founer trenstarms (FFT)-Radix-2
ducimafion-in-fma and decimalion-in-frequency FFT Algarilbms, Inverse FFT.

Dizcrela Fowner Senaz, OFE Propedias

Unit Ili: Desige of HR Digltal Fiiters & Realizations 12 Howrs
Anglog illes approximations - Butterearth and Chebyshaw, Dasgn of BR Diital filkers from analog fibars, Dasgn Examples,
Apaalog and Digital frequency ransiormations. Basic structunes of BR systems, Transposed forme.

Lattfes strictures af (7 syzhems

Unit I¥: Design of FIR Digital Filters & Realizations 12 Hours
Characterisiics of FIR Digital Fillers, Frequancy response. Design of FIR Digital Fidars using Window lacheique and Frequency
Zampling echrigus, Comparsan of (IR & FIR e, Basie slruclures of FIR syslems,

Laftica sinecfives, Leitce-Isdkdar suchires

Unit ¥ introduction to DEP Processors 12 Hours
irbroduction to programmable DERs: Mullipler and Mullipier Accumulator, Modiliad bus struchoes and memany 3c0ess schames
in P-DEPY; Mudiple Access Memory, Mulli-pored menasy, YLIW archisclure, Pipalining, Speclal addressing modes, On-C hip
Peripherls. Archieclure of TMSI20C5K, Bus Structere, Canlral Anthmetic Logic Lint, Ausikary Ragistar SLL, Indes Registar,
Biack Move Address Register, Paralizl Legic Unit, Memsary mepped regishers, e

Some flags in the stalus regislers — A A ’”_"_f

Texlooks

1, Jofn G. Proakis end Dimitris G, Manofakis, ° Digita Sigral Procassing, Principlas, A@nﬂ‘hms and Applications”,
4% Edition, Pearson Edwcation ! Prantca Hall af india, 2004,

2, Oppenteim AV, and Schaffer B W., ° Discrele Tme Sional Processing”, 2 Edition, Fr&nﬁm Hall of India

3.0
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3, Meskalaramani B and Bhaskar K" Digital Signal Processors - Archilasture, Programming and Applcations
TATA MoGraw Hill, 2002

Redarence Books.

1. Hamash Bahw P, " Cigital Signal Frocessing”, ™ Edilion, Scilech Publicetions, 2014

2, RebeitJ. Schilingand Sandra L Harng, " Fundamentals of Digtal Signal Processag wsing MATLAB® Thomsan
Fal [y

3. Blan ¥, Oppenheim and Ronald W Schaier, Digital Signal Pracassing”, Prentice Hall al India, 2006

4,  Taun Kumar Rawat, "Digital Sigral Procassieg’, Ouxlord Unbeersity Press, 2044

Web Resources

1. hilps:\mpkelac nicowrseaf 1711030 171020600
2, Wips:tmplelacincourses 171064 17 105134

Intermal Aszessment Pattern

Cognitive Lewal Intesnad Azzeszment #1 (%) Infemal Assessment 82 (%)
L1 i 20
L? &[] 3
L3 50 50
Total ) 100 100

Sample Shorl and Long Answer Quastions af Veanous Cognitive Levels

L1: Remambar

¥hat |5 the condiion for staplity of an LTI systam?
Whal are fhe EmitaSions of DEP?

Dwfine OF T and IDFT

Hiw FET Iz more afflcent bo detarmine DET of sequence?
Wity IR fifer= do not have lneer phaga?

WWhal is meant by fraguancy wamping efect?

Writa fwo advandages of Kaser widow

List tha oi-chip periphesals

List tha special feature af DEP architecture

S g o A B oE

L#: Undarstand
1. What era the basic elments of 3 DSP sysiens? Explain
& Fund lhe By, nvar@ance and Ssusalily of the falowing seslems
¥ = 2{-n*231i) yin) = xind}r xf-n)
Steta and prove the periadicty and time shfliesg propery in 085
Prove that the copsabkaian in fime-damain leads to multplication in requancy
domain for discrete time signals
Estabdish B ralation befwesn OFT and Z-iransfom
Campare bifinear transformetion and mmpulse invariant meagping
Dislinguizh between FIR and (IR filars
Exptain the nesed far the use of window sequance n tha design of FIR filler
iWith neat block diagram, explain zbout the pigelining
0. What are the special addressing modes of DSP7? Explain

L3: Apply
1. Find the impuise response kn] of he syslem described by the diference squation 3y{n) + By (n = 1) = xir|
2, Dedsrening the unit sbep respanse for he system ghven by the dferance equation Yin} +3 yin-11+2 v
2j=2u(n}in-1)

i

3 Cofpute he DFT of (he ihree paint sequence xin) =4 2,1, 2 §; Using e $ame sSquence, ie the & poind
DFF and compare he twa DFTS
i Godmpuabe te OFT for the sequence (1, 2,0, 0L 6 2, 1, 1] wsing rade <2 DF FFT and radix=2 D3T- FFT afganthm

4
&, Fingd the circular conveluon of the seguencea x[nj={ 1,.40,8-1} and hin}= [-3,-4,0.7}

85
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4, Determing he system lunction M{z] of the lowsst arder Chebyshav digifal filler wilh e lllgesng specificalion
' {il 34B rippl in pags band 0 w 20250
1] 3008 alferwation i slop band 0350 wen
T, Desagn g dighal IR low pass fiter usng Bullersanth aponotimaiion with Pass band adoe 2t 1000 Hz, Stop band
edge at 1500 Hz for & sampling fecuency of 5000 Hz The fiter is o have & Passband rippla of §.5d8 snd Stop
bend ripple below 30 48
4. Otzin e direct form |, direct form U and Cascade form realzation of he following sistem funclion
¥inh= 0.1 yn-13+ 0.2 yin-21+ 3xin) + 3.6 2ine1) + 08 xin-2)
9. Desgn an FIR digital ke pass fiter with cut of frequsncy 1.2 radian and bngih & = 7. Usa requancy sampling
mefhad
100 Desgn an el high pass fiker with a frequency responss
Hd fajw) = 1lormid < |w|=w
l =l for |w| = M Find the values of k{n) far M = 11 using Hamming window. Find H (2} and deberming
e magnitudie regponsi
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20EE013 HVDC & FACTS 3 0 0 3
Pre — Requisite | Power Electronics

At fhe erd of the course, students will be atla o

Mapping with FOs
Code Cowrse Cufcomaes clas, Dok
20EED13.1 Compaee AC and DC systems, Dazcribe e Typas of HVDC Links and L2
’ FACTS Gevices and explain various parameiers in HV0C,
20EEC13.2  Analyza $a Grastr circul with various condiions. L2
Descrbe varous conlrol schemas, Analyze the hamonics and desgn the -
20EE13.3 Fillers in HVDC, =
ZEEC1I4  Urderstand the Operabion of varicus Shunt devices and their candrol. L2
J0EECTAS  Understand the Operation of varows Seres devices and thalr control L2
1. Weakly Contributing | 2, Moderabely Condribuling | 3. Stronggy Coalributing, for the altainment of respactive POs
L1: Remamber | LZ: Undersiard | L3: Apgly | Le: Analyza | LS: Evaluate | LG Cresle, Dok Deplh of Knoadedge
Unit I: infreduction to HYDG and FACTS 9 Hours

Indreduction, Companisen of AG and DC Trangmission (Economics of power iransmission, lechnical pedorsance and
Ralabiily), Description of DC ransmission system [Typas of D links and Converter Siebion}, Modam rends in HYDC
besstwncloy.

FACTS Goncapts

Trangmission inksconnections poves fow in an AG system, loading capabilly limits, Dynamic stability consdealions,
impariance af confrdllable paemeters, basic typea of FAGTS contrallers, Benefits Fom FAGTS condroilers.,

Application of DL [ramsmission systams

Linit B: ANALYSIS OF HVDC CONVERTERS 9 Hours
Ingreduction, Anabysta of Graelz circull —with grd conteel bul me avardap-with gid cardel and overlap leas fhan G0%-
ralationship babsmen AT and OC quandifies-equivalant cirouil of reciifier, nversion- egeation of avenage direct current and
villape in terms of B and y— squivalart socull of inedar. 12 Pulss corverars-relatiars betwesn AC and DC quanties

Graafz el

Linit Bt HYDC Systom Coatrel & Harmonics and Filters: % Hours
Basky means of confrol-desired feabures of canfrol-ach ol conkol chacaclenigics-congtant minimum ignificn angla confral-
conatant eument cantrol-constant axlinetian angle conlfol-tap charger carfrol-powar conliod and aarent Dmds, Syaem
contred hiergechy, firing angle contral- PC-EPC,

Intradiuction, Design of DC and AC fiers (design and fypes of fiters)

3anerabon of harmanics {Characteristics and Mon charecterisics hammoanbes)

Unit IY; Static Shunt Compensation; 9 Hours
Cbjgctves ol Shunt Compensalion, madpoint voltage reguiafion voltage Instabiity prevention, Improvement of Transient
Etability, Metheds of contrafable VAR ganeration = Variabk Impedarce fype only.

Pawar Ossitation Damping FACLE A=

Unit ¥ Satic Seres Compensators: = 9 Houwrs
Goncepl of series capaciive compensaton, Sub Synchronous Oscilation Demprig. Funcional requirements of GTO
Thyristor Confrolled Senes Capactor (GCSC), costrel schames of Thyrisior Switched Sesiés Capaciior {TSSC), and- o
Thyristor Comtralied Serias Capacitor (TCSC) control schemes far (GCSC, TS50 and TS,

frmprowarmand af Tranalen Stabily, Power Oucillstian Camping
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Toutbooks:

1, K. RPadiver, "HVDC Trassmisson Syalems”, 2ndedilion (in Twa Calaur), Mew Aga infamational pubdshers,
e,

2. M. G Hingoraniand, L Gawuegui, “Undersiznding FACTE Concepls and Tachnalogy of Flexibls AC Transmission
Evstams”, B.5. Publicalions. Indian Reprint 2000,

Reference Books:

1. E, Uhlmann, Fower Transmission by Direct Current’, Springer 1¢* edition, 2012.

2. Vliay K. Sood, 'HNDC and FACTS Cortroler: Applicalion of Stalic Converters in power systems”, IEEE Powar
Elacironics and Power Syslems serias, Kluwer Academic pubizhars, Boston, Firsl edilion January 2004,

3. EW Kimbark, ‘Disect Current Transmssion”, Wisy Intér Science-Maw York, 1971,

4, R Mohan Mathur, Rajy ¥ Verma, "Thynstor besed FACTS Conirgller ko Elecirical Powser Systems”, John Wiey
Sens, 1L

5 . P Zhang, C. Rehtanz, B.Pal, Flexible AC Transmission Systam Modalng and Control”, Springsr, 2006,

Web Refarences:
1. Mipssinplelacinkourses 108104013
2. hips:irpletacincourses 10107114

Internal Assessment Paltem

Cognifive Level  Infemal Assessmant #1 (%) Infamal Assessment #2 (%)

L1 al B0
L2 el 40
Tokal %) 100 100

Sample Short and Leng Answer Questions of Various Cognitive Levels

L1: Remembar

Ligt cut gny 3 advantages cf HYDC,

What am the dfianant loading capabdily lmas?
List any 2 advantages of FACTE conlrolers
What |s power pscifabon damping?

What i5 Systers conbrol hegrarchy?

arstand

Explain dynamic siabilty consklerations of a Sysiem.
2. Expigin mid-peint saltage regulalion

3. Explain poavar oscllafon damping

L

'-E e
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20EED14 Programmabie Contrel Devices and Applications i 00 3
Pre-Requisite ; Cigilal Sysiem Design

Al the end of the cowrse, students will be able o

Cado Cowrse Outcomas PAPpI WG Dok
EED4]  Infreduction fo basic PLC modules Ld
MEEN4.2  Explain about di¥ferant PLC operafions - L2
ZEEQ14.3  Discussdiffierenk PLG regislers L2
AEENI4s Descrive wariaus cala handing unctions L2
JEENT14S  Discussdifierent epplications of FLC L2

1. Weakly Conlrbuting | 2. Mederately Canfributing | 3 Strongly Corfribubing, for the aliainment of raspective Pos
L1: Remember | L2 Undamstand |L3: &pply | L4: Analyze | LS Evalusta | LE: Create, Dok:Depth of Koowledge

Unit I: Intreduction to PLC 9 Hours
PLC Basics PLC systern, MO moduies and intarfacing CPU processar programiming equigment programming formaes,
constuction of PLC ladder disgrams

Dewicas carmaciad fo W0 modukss

Unit II: PLC Programming and Operations 8 Hours
PLC Programming input instructions, oulpuls, sperations progedures, programmming exsmples wsing conlsds and colls.
Diil-press operalion. Cigtal logic getes progremming in $wa Boolean algebra sysiem, cormersion examales Ladder
diaggrams for process contral Ladder disgrams and sequence listings. kadder diagram constnuckion.

Flowr charf for spray procass ysfem

Linit [1l: PLC Registers 9 Hours
Characeristics of Registers module addressing holing registers inpul regisiers. output registers. PLE Funclions Timer
fusclions and industial spplcations cownlers counter uncion indusiria applcatons, Architacture functions, Numbar
comparisaon functioens,

Huraher censarnan fmcions

Unit I¥V: Data handling functions 8 Hours
SEER, Magter coriral Relay Jump Mawe FIFD, FAL, ONS, CLR and Sweep lnclicrs and their applications. Bl Patiam,
EempUencs functions and applications, contralling af wo axas and (hnes axis Robots with PLG, Malrix fusciions,

Changing & b SRl regisar
Unit V: Applications of PLC's & Hours

Otject counler, Types of fisturas and their sullable spplications, Selection of femp and prajector, Cakulation of eir
wattage sad number and their arrangemeant, PID Conirodar, Shudy ol Boolaan Gales, Timens and counlers

Caleudation of space fo mouiting hedgh! ratia

Text Boaks

1. [Job Dan Otter, "Programsmable Logle Cordralle”, PH. Intemnatioeal, Ing, LUSA, 2008

2. Gary Dunning, Tnimduction to PLCS, 48 Edition, MoGraw Hill, 2015

3. Gurpraet Kaur and 5K Sshdev, "Programmabde Logic Confroler and Micmcontroliers’, 34 Edifon, LFMQ!
Pubkcations, Jelandhar, 2013

Reference Books '
1. John R. Heckworsh, "Frogrammable Loglc Conbiollers: Programming Mathods and Spplicalions”, 5% Ediion,
Pearson, X013
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2 Pamand E A, “Pragramsisble Conlraliers: #in Ergineer's Guide’, Elssvsr Science, 14 Edfion, 2018

Weh References

1. hittpsOeesw nislibgovingal butcaontentionine -course-indu sina k- auomation -plc-scada
2. Biltgsewe ambiauwiomation inftoursssindwlrial-aulomation

Internal Assessrmant Pattern
Cognitive Level  Imemal Assessment#1 (%) Iniesmal Assessmant #2 (')
L1 | 1]
L2 | 50
Tals (3] 100 1040

Sample Short and Long Answer Questions of Yarious Cognitive Levels

Li: Remamber

1. Whal iz VO module?

2 Whal are d#erent aparational proceduras?
3. What are culpud registers?

4 ‘Whal is malriz funcsion?

5. Whatlis object counter?

U

1. Explain corsincion of PLC ladder diagrams
2. Explain ladder diagram construction,

3,  Explain erchitecture funcbons,

4, Explain Characterislics of Ragistess.

5. Explaln master condrol relay [ursp
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20EE015 Virtual Instrumentation 3 0 0
Pra - Requisite: Instrumeniation

Al the end of the course, students will ks ahie

féapping with PO's

Coda Coiirse Duleomes i Dak
20EEHDE.1 - Deafine virlual instrumandaticn concapls LZ
PIEEHI82  Descibe soquisiion methodokgles L2
Z0EEMOR3  Compare Fadlional and vifual msiumentation. - L2
2EEHURA  Discuss opersting systams iequirad for vifual inslrumenlation L2
Z0EEH0B.S  Musirabe implemaentaion melhads for rstiumerntalion L2
1. Waakly Conlibuting | 2. Moderately Cantribuling | 3. Stranghy Contribubing, for tha adisinment of respactive Pos
L1: Remamber | L3 Urelerstand | L3 Apply | L4: Analyee | LG Evalunte | LE: Create, Dob-Daplh of Knowladga

UKIT I INTRODUCTION § Hours

Wirtual Instrumertation - Definifon and Flaxibifty - Block diagram ard Archileciure for Vitual Instrumsnts versus Traditiona
Insiuments Inslrumentzfion W Programming techaiques - VI, sk 1, Loop and Charks, Arays, Clusters and Graphs. Case
and Sequence Srudures, Forela nodes, Siring and Fia Input  Dutput

Virtueal nsdrymmantztion, W pragrareing techmipeas

URIT [l: DATA ACQUISTITION IN ¥ 3 Hours
AD and Db converiers. Plug-b Analog Input | Output sards — Digital Input and Output Cerds, Organizaiion of the DAQ W1
system — Dpl Isnlation - Performing enalog nput and analksg output - Scannmg mulliple aralog channels = ssues iived
I selection of Data ecouislion cands — Dala ecquisition modules with serlal communication = Design of digital volimeter
wilh bransdycer inpul —Timers and Counlers.

DAQ W1 Sysfem, Timers, Cowdars
UKIT-2:: COMMUNGATION HETWORKED MODULES % Howrs
Introduction jo PO Buses — Local busss: - |54, PCI, R5232, R5422 and RE485 - interface Buses: - USE, PCMCIA, VXl

SLX1 and PX =Insrumentation Busas:- Mocbus and GPIB = Malvarked busses = 15003 Relerence mode, Elheme! &g
TCP P Praotocols.

Infeyiace Buses, Instrymentadion Busas

UNIT-I: REAL TIME CONTROL IN I 9 Hours
Designs using V| Software - ONICFF controlier - Propartional costralir = Modaling and basic coniral of level and reactor
procagsas = Cate sudies on densapmiant of HIML, GCACE in VI

FPropovhona) contrader, SCADA IN W

UNIT-V: OPERATING 3YSTEM AND HARDWARE OVERVIEW 9 Hours
PC architscture, curenl trends, oparating syslem raguiremanis, PC basad nsvumentalion, anakag and dicital mlerl@ces,
P ard SCXl main frama - modular instrumants = Transducas = powar, spaed and iming considerations,

Anaipg and oital inferfacas, Transduedaes

Text Books FARD A=

1. Gary W. Johnson, Richard Jennings,” LeiVIEW Graphical Programming”, 3:adition, McGraw-Hil Protessinal 7 !

Publisking, 2018
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2 Lma K Wels, “Leb vigw for Evargane’, 37 sditon, Prantice Hall of India, 2020
Reference Books

1, Barry Pabon, "Sensar, franscucers and Lab viow®, Prentice Hall of Indi 2020,
2. Bucharan W, "Compubar buses’, CRT Prass 2020

Web References

1. NEpssssw.nlcoms
2, hizps:iweees. habworsen blogidocumendstp rogrameming ladrdewlabview. php

Intarnal Assessment Pattern
COUNE el Assessmant #1 (1) Intemal Assassment #2 (1)
L1 50 ol
12 50 50
Total (%) 100 100

Sample Shert and Long Answer Questions of Yarious Cognitive Levels

L1: Remember
1. Defne Vidual Instumeniation ?
2 Mention the role of hardwan's in V7
1 What is Transduesrs?
4. What ara VI Pregramming technlguas|
5. What ig Opdo-leatation?

: Understand

U

1 Drasw s expisin Bhe graghacal and W1 medals with design fow
2. Explain SCADA in W

1 Explain PC based instnesertalion

4. Explain Instrumertation Buzes.

& Explain TCPV [P Projocols.,

_._@@p_mﬂb_a
CONTROL COPY ATTESTED,
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Bl 20EE01c ANALYSIS OF POWER CONVERTERS 3 0 4 3

Pra = Requisite: Power Electromics

&t the end of tha course, saudents will be abla o

Code Course Qulesmes Mapging with PO's Dok
20EEDYS1  Undarstand basic concepts of Single Phaza raclifiers L2
MEEDTR2  Explam gperaion of three phass rectifiers wit difarent loads L2
2EEQ0HA  Operation and application of Conwverters i L3
20EEQTH4  Eeplain principks of operalion of imerters L2
20EE0165  Enowledps of AC Vakage Conirallers L2

1, Weakly Conlributing | 2. Moderately Comribiting | 3. Strosgly Contribuling, for the altainment of respeciive Pos
Lt: Remamber | L2: Understand | L3; &pply | L4: Analyze | LS: Evalusle | LE: Craale, Dok:Depth af Knowledge

Unit 1: Ower view of swilching devices and Single Phase AC-DC Convertars 9 Hours
Power MIDXSFET, IGET, GTC, GaN devites-static and dynamic tharacterisiics, gale dive drouits Tor sailching dovioes,
Singhe phase Mal and fully contralled converlers with R RL load - Evaiuation of inpul powes factor @nd hamonc
factor, oupul vollage, ripple and disioetion -Continuous and Discontinuous load currend - effect of source
impedance and overlap —Numenca Probiems

Tea covitrobiesd avad by controded comaerens wit R-L-E ad

Uniellz Threa Phaso AC-DC Cenvertars 9 Hours
Theea phasa half wave condmiled convarter with B, BL load, Thiea phass haif conlralled Bridpe cormverer with R, RL laad,
Thires phass fully canirellsd bridge converter wih K, BL bad - Evaliabon of inpul power facior and harmonie facios, output
vokage, ripole and distodion -Confinuous and Discantinueus lead currend - affect of source Impedance and averlap =
Humerica Protiams

Sam! and fully corralled comvariar mith RB-L-E losd

Unit lil; DC-DE Converters and Power Faclor Correctlon Conwerters 0 Houwrs
Anglysss of buck-boos! convestans, CLIK converter — Numencal pratlems, Full Brdge comenar — Rasonant and quasi —
Fesonart converless.

Single-phasa single slage boost power factor comecled rectifier, power circul prAnciple of operation, and steady
siate- analysis, three phase boost PFG converter

Analvsls of buck and boest comater

Unit IV: DC-AC Invertars 8 Howrs
Principle of cperation-Volage control of single phase inverlers - sinuscidal PWM — modified PWM — phase
displacement Control - Traperoidal, staircase, stepped, harmonic injection and dalta modutation, Voltage Conlrol
of Theea-Phase inveriers- Sinusoidal PWM - 60° PYWM - Third Harmornic PWM - Space Yector Modutation-
Companson of PWM Tachnigues = Vollage source and Current source inverters =\Varable de link irverer

Single FWM and muitis PWM Tachnigues ____IEDEMEF_&E;;}M nt

Unit V: AC Voitage Contraliers and Cyclocanverters ' ~ '8 Hours
Static Characteristics of TRIAC- Priciple of phase conrob single phase and fvee phase AC wﬂm&mmﬁh R
Load— varicus canfiguralions — evaluition of aulpul woitage and curren| expressians:

Singée phate and three phass dyslo-converers ~ power faclor Confrol = Inhﬂdmh:m oy Mt tonverians.
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Singla Phage san Tives phass AC vidmge conbiotes with B-L foad

Text Books

1. Rashid MH, "Power Electronics Glrouts, Devioss and Apphcatians °, Pheson Prentice Halllndia, New Dalhl,
2004
2 PS.Bmbra. "Power Electronics”, Khanna Publishers, Elesenih Edition, 2001,

3 Med Mahan,T.M Undedand and WP Robbin, Power Elecionics: convears, Applhicabion and degian” Jahn rley
and sons Wiey India edilion, 2008,

Reference Books

1. Gyl Wlander, ‘power elactronics”, Thind Edfion MeGraw hill-1353

£ PG S, Modem Powar Elecirgnics ®, Wheeler pebishing Co, First Ecition, Mew Debd-1594,

L Powar Electronkcs by Vedam Subramanyaen, Mew Age intermetiona publishars, New DelhiSecond Edifion, 2006
Web References

1. hHpsinplelacinfoorses' 117101140

Infernal Aszessment Patiern
Cogntive Leval  Intemed Azsesament #1 (%) Inbernal Assasament 72 (%)
L1 1] ]
La 50 1]
Tatal (ap 00 13

Eample Bhert and Long Answer Cuestioas of Various Cognitive Levels

L1: Remamber
1. What is diffarenca batwasr Mesfet and IGBT?
2 What b firing angle?
What are limits: for iearer operation
What is VEi and Q57
What are the -1 characleristica of TRIAC?

Explain frea wheelirg diode oparstian.

Explan in distail sbeut fully conbroiled canverder with R and AL load.
Explain tha dasign of baoost coovarier

Explzin PN tachniques for irvertar operation.

Explain power conversion using sngle phass AC Volage Controfier sith B fad, |g | E _! S

ki
9,
|
Li: Undarstand
1
1
3
4
]

CONTROL COPY ATTESTED
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20EED1T Multivariabie Contral System 9 0 3

Pz — Requisite: Conirol Syskem

At the end of the course, studanis will be ahle fo

I ith PO

Code Coursa Ouicomes it ‘ Dok

HEENT 1 Iebroduclion of muliwariabie cantrol L2

20EE01T.2  Expiain fhe types of §rear systam modsis L

20EEMTE  Explain diffarart condilions of 2 Ensar systam : )

Z0EEMT4  Descrbe the types of deadbeck coniral L2

20EENTS  Explain vanous |ypes of Sisiem canlrgl L2

1. Weakly Confributing | 2. Moderstely Conribufing | 3. Stonghy Coniributing, Tor the altainment of respective Fos
LY Remembar | L2: Understand | L3: Apely [ L4: Analyze | LS Evaluabe | LE: Creala, Dok Deplh of Enowladge

Urit I Inraduction be Muithvariabbe Cantral i Hours
Intradinction, Process and insinumentation, Procass Variabias  The Process Bahawion Conbol Aims, Medes ol Cperatian,
Tha Maed for Feadback, Madel-free vs. Madek-based Conrol, The impodance of Considadng Madefing Errors

Muttivariahls Sysfams, impkrmantation and Structural lssues

Urift Ii: Lingar System Representation: Models and Equivelence 5 Hours
Intraduction; Chjectves of Modzling, Types of Models, First-principle Modak: Componanis, Intamal Representation: Slata
Vaiatles, Linear Models and Linearization, lepudiostput Represerdatons, Systems and Subsystems. Infemonnection,
Digcretized Models.

Egvaiencs of Rerepentalions. Dtuance Macols

Unit lll: Linear $ystams Analysis % Hours
Intradaciion, Lingar Syslem Time-responss, Stabdlity Conditions, Discrelsation, Gan, Frequency respanse, Sysiem
Intermal Seruchure, Block Syshern Structune (Kakman Fom)

Hiararchizal Cordral
et IV Sslutlons io 15& Contral Problem 9 Hawrs

The Conirod Dasign Problem, Control Goaks, Yerables Selechon, Contral Struclures, Feedback Contral Feed forwand
Condred, Two Degres of Freedom Controler

changiar a b shilf ragisler

Unit V: Decentralized and Decoupled Contral B Hours
Infraduction; Plant Decompostion, Grouping of Yariables, Mul$-loop Congol, Paling Selection, Decouplng, Erhancing
S0 Locgs with MMO Technigues: Cascada Canfrol, Other Possibiifies, Seguential.

Hiramhcs! Desgn and Tuning
Text Books
{. |Alberios Pedna, "Mudtivariable Conlral Systems”, 48 Edition, Speinger, 2014

2 |Katsuhios Ogada, *Modern Conbrol Enginening”, 3rd Edition, Prenkice Hall of India Pyl L4, | 2015,
3. |Magoorkend A, *Comirol Systems”, 2ad Edition, RBA publications, 2017

Reference Books — &QE&A—“—E&_—)—-

1. Bkogestad 5, “Mudlivarishle Feedback Control”, 7 Ediion, Wiey, 2018, ! L
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2 Megaragn |J, snd Gopal M, “Conirel Systems Engineseing”, @nd Edition, New age Infamatonal Publicabane,
2118

Web Refarances

1 hitps: e risdl gov inicalicut comtertionling-cose-mdusirial-aulomalion-ple-scada
2 Filpshns smblsulomalion Blenurseaindusinal-autom sl

Intermal Assessment Patiorn
Cognithve Leved  Inlevrod Astosermnnt 87 (%)  Inbernal Azsessment 82 [%)
L1 1] &0
L 50 &l
Total [3) 00 100

Sampla Short and Long Answer Quesilons of Yarious Cognitive Lavels

L1: Remember
1. What 5 50 medule?

2. What ara different oparational procadures ?
3 What are autpul regebas?
4
g

What & malri¢ funchon?
What s objedd counler?
LZ: Understand
1. Explain construction of PLC ladder dizgrams,
2 Explain ladder disgram constrction
3 Eaplain architachire functicns.
4. Ewplan Characlerisics of Registars.
5 Explain master conbal ralay ump.
i,
- - H’ﬁﬂ:urdg—
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{22 20EE018 Power System Operation and Control 3i 00 3

Pro— Requisite: Power Generabion and Transmission, Power Distribufion end Cistributed Ganarafion

Af the end of the oourse, sheoeats will ba abbs o

Gade Cowrse Dutcomes N s Dok
2NEEDTA.1  Cubing the economis operaion af thermal powar plants L1
JEE0TA2  Bummaring hipdre-thermal schaduling L3
J0EENTEA Eﬁ:lrr: he behavior of singie ares power system for change n load . L
JNEEDRA Epma‘t:n::z::hwﬂr of bt aota powar system for various L3
MEECTAE  Explain rasctive powsr and vodage conlrel in poee Syslom Ly

1. Weakly Conlribuling | 2. Moderstaly Contribufing | 3. Sronghy Coniributing, for the aliainment of rspective Pos
LY Remember | L2; Understand | L3: Apply | L4: Snalyze | LS; Evaleate | L8; Cragte, Dok:Depth of Knowledge

Unit I: Econamic Dperation of Power Systems 8 Hours
Qptimal speration of Generalers in Thermal power staions, Hagt rala curve, Cost Curve, Incremental fusl and Preduction

costs, Inplt, output charsctanistizs — Opimum generaion accation wilh ing [osses neglecisd, OpSmum genesation
alncaon inchuding the affect of tansmission Iea losses | Loss Coaliicents | General ransmissian Gne hoss frmuta,

Laradwia -farafion matbads

Unit II: Hydro Thermal Scheduling % Howrs
Optmal sehedubng of Hydrathermal System: Mathemsficsl Formalation, Solution Technigua. Optimal unit commitmeant
preblem, Nesd for unit commdment, Constraints in unit commitment, Cosl fmction farmulation, Sokefion methods, - Pricrity
omernng.

Dlynaibe PrOQrEmimg

Uni§ 1; Load Frequeney Confrel-l % Hours
Madeling of stesm e, Generalor, Mathematical modeling of speed govering sysiens Transler lunchian = Necesaity of
keeping requenty conglast, Definilions of Control area, Singla araa control system, Block diagram rapresantation of an
tscdated povesr system, Steady slaba analyss, Dynamic respanse, Unconlroliesd case

Praporficnal plug rfames condrod of single area and its hilock dagram repedentation

Unit [¥: Load Frequency Control-il § Hours
Block diagram developmant of Load Frequancy Coniral of fao area system uncontrobed case and contrlled case Tra-ling
Dias conbod. Load Frequency Contral and Eancmic dispetch cantrod

Parfovmancs indax and opfimal load' frequiency control

Upit ¥: Rexactive Power and Yoltlage Control 1 Hours

Production and abaorpion of ieadive powes, Malhods of vallaga controd-shurd resctor, shunt capaciors senes capacors,
syncironales condensers. Siatic-VAR-systems. Frincples of ranseission system compensation. Modeling of reactive
compensaling devices. Apphcation of tap-changing Fenstormers @ ransmission gysiems, Distnbution Svalem wllaoe

requlation. Modeling of ransformer ULTE control system. f L
_ % pocde—
Moed of FACTS costrokire 11

Taxl Books.
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1 LlKagralb&D P Kathan, “Modern Power Systam Analsis, Tala McGraw-Hl Publishing Company Lid, 4%
Editian, 2011
2. P.Hundur, "Power Syztam Slebiity and Control”, McGrew Hill Inc, 2+ Edifion, 2005

Reference Books

1. kb JGranger, Willam D.Sevensan, Gary W, Chang, "Power Syatern Analysls® Tala McGraw HE 2nd edifion,
2016,

2. OLEger, Thecine Enengy spatems Theory Tata MoGraw-hill Pubshing Company Lid., nd ediion, 2005

3. 5.5Vechara, “Power Bvstam anafysis & S&billy”, Khanna Publishers, Jnd adition, 2005

Web References
1. hifpsingll gov Infpoveer-gysiem-operaion
2 hitpsitheesn. udamy. comicourse/power-system-analyss-part-3- power-llow-and-shor-cirosd
3. Blepsiivessw coursaracrpleamipower system eperalion and cantrgl

internal Assessment Pattern
Cognitive Level  Inteamal Assassment &1 (%) Inlemal Assessment #2 (%)
L1 m ki
L2 40 k1]
L% 40 40
Todal %) il oa

Sample Short and Long Answer Questions of Various Cognitive Levels

L1: Remember

Daaline aplimal aperaion,
Cafine Incremendal fusd oost,
Cafine contral arsa.

Cafine regulation.
Ligt e factorg: aflfecling pownr syslem security

arstand

Davalap an alganthem for dabermenalian of oplimal cperatian by neglacling line lnssas
Davelop the soiutien for fong leem hydm-thermal schedulng.

Caseribeg the Economic dispalch cantrol and Lasd frequency cantrod

Camonstralz aperation of bwo ares load frequency contnol

Camonsirals the aaplication of lap-<hanging bansfaraers 1o rassmission syslams

ly

Explain Input-Clugput characierisics of power planis

Explain shat torm hydro-tharmat schaduling

Explain the significance of Econemis dispateh sontrd and Load Sequescy canlred
Demonsinale operation of two area load frequency control

Demenstrate the application of lap-changing iransfonsers i iransmission syslems

ﬂh.lr.w!&.—*ﬁ F'P-HH*E BB B3PI e

— A Q0 e
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20EED14 Automotive Electrical Engineering 3 & 0 3

Pra - Requisite: Powsr Elecirorics, Ingfrurmantation

At the end of the course, students will be b o

Coda Course Dutcomes ";::’f"g e T;'a DoK
ZIEENA.Y  Understand the constroclion of different sccessories 3 i L2
20EEQTEE Erplain the principles and corstruction of waslows starting systems 3 ] L2
20EE0TRY  Discess vanous types of chaming syslams 3 2 L2
Z20EE01%4  Understand the fundamentals of adomefive slectronics 2 2 L2
E'{IEEI:IHI'H_ Explain various types of sensors and acivaiors 2 i L2
1. Weakly §Jm1r=hm'ng |2, Moderately Centributng | 3. Strongly Coninbuting, for the attainment of respective Pos

Lt: Remamber | L2: Understard | L3: Apply | L4: Analyze | L5 Evaluate | L& Cieala, Dok Depth of Enosfedge

Unit |: Batteries And Accessories 9 Hours

Principle and consirection of lead acid baltery, characherisdes of batlery, rating capacity and effidency of balbanas, various
basts on ha_hmim. mairgnanse and charging. Lighting sysem: msulaied and earth retwrn sysbem, detals of head ight and
side light, LED lighling syslem, bead kght dazzing and presentve methods = Hamn, wiper system and traficaior

Ertncinta of inad acid batery, winows fests o0 bolfenes, LED iphfing sysfom

Unit |Il: Starting Syetem 8 Hours
Cendifon a8t stering, behaviar of stamer dunmg skarbing, senes modor and il charsclenstes, principle 2nd constroctian o
starbar mokor, working of different starier driva units, cae and maindenances of starder malor, sterler saiichas.

Mumination af horzertal and varical plare fram porf soume

Unit lll: Charging System B Hours
Cianaration of dirct curenl, shunt genarsior characbanstics, armaturs reaciion, thied krush reguistion, cuload, Yoltsge and

cismant regulsloes, comgnndalid veltagie rajulaer, slternalons principle and consticionsd aspects and bidga raclibars,
new developmens,

Unit IV: Fundamentals Of Automotive Electranics 8 Hours

Curent fends in aulomaodive electonic engine management system, alecirn magnetic Inbarfarenca  mupprassion,
electromagnetic competibilty, elactronie dashbasrd netumen|s, cnbeard diagnostis syatem, securiy ard waming system.
Czanafion of iluminsdion favsl zvailable on rosd

Unit v: Sspsors And Activators 9 Hours
Types of seniars; ssnsor for speed, throfile position, exhausl caygen level, manifold pressure, crankshalt posiion, coolant
temparstune, sxkaust lamparatura, g mass fow for engine application. Solenoids, stepper maobars, refay.

Racormmendad methad & sirang af Gmp

Text Books |

1, Tcﬁmg A.P. & Grifiths, L "Automative Electrical Equipment”, ELBS & New Pregs- 15398,
2. Willlam B.Riddens *Undesstanding Aulomesdive Electronics”, Sth =dition - Bulterserth Heinemann Wobum, 1888,

Refirence Books — AR s
Bochhold "Understanding Autometive Electronics”, SAE, 1958, S
Crause, W.H “Aulemabile Elackrical Eguipment’, McGrave Hil Book Co., inc., Maw York, Ird edilian, 1988,
Jucdgs AW *Modern Electrical Equipment of Automobiss”, Chapman & Hall, London, 1982, 70 b onn
Khali P.L “Automotive Electrical Equipment’, Tata Mclraw-Hil Co . Lid., Naw Db, 1875,

Robert Basch “Automative Hand Book”, SAE (5 Edifon), 2000;

&N Rl
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B. GanesanV. Internal Combueetion Engnas”, Taa Molraw-Hill Pubishing Co., Mew Delhi, 2003
Wieb References

1. hEpsdmpiel ac mieoursas ] DRMOS 08 10E 0607

Intarnal Assassmant Pattarm
Cogritive Lewal  Intemnzl Assessment#] (%] Inlernal Azse=smant #2 | %)
L1 &0 ]
&0 1
Toal %) 100 100

Zample Shart and Leng Answer Questions of Various Cognitive Levels

L1: Ihmn'!:ﬂr
What head fght dazziing?
Witalig crankshafl posilion,
Wikt Liniformity rafio?
Wihat iz coclant lemparatura?
Whiat Is manilold pressure?
dersiand
Explain conslruction of lead acid batieny.
Eipfain behaviou of slarier af fe Brne. of slarting
Explzin elaciro magneatic nfsrdzrence sippeassian.
Explain anboard diagnoste syslem,
Explaln gir reass flow in & angins,

L2

B pa s a0 ot g e

— R
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JOEE020 Wireless Sensor and Instrument Networks 1 0 0 3
Pre — Requisite: Instrumantatan

Al the end of the course, students wil be ablz o

Mapping with PO's

Cade Course Qulgomes Dok
IEENZN  Explaim e basc technology of wirekess sensor L2
WEEN202  Ewplain different winsless communication technalogy L2
WEENM S  Discuss diffarant protocels and data frassder techrigues : L2

Linderstand the architechure of dffarant winesass Sensors and 12
HNEENHA Vi
MEEN2E  Eaplain varous apsbeations of winsless sansoes and neteoks L2

1, Weakly Conirbuling | 2. Mederstely Contributing | 3 Strongly Gonlributing, for the sltainment of respectiva Pos
L1: Remember | L2, Understand | L3: Apply | L4 Analyze | LS Evaluste | LG: Creale, Dok.Ceplh of ¥nowledge

Unit & Instrumants and Instramentation 9 Heurs
Introduction, measuremerts, Msirument archiectas Digital instrument hasdware ard softeane, Senser technology,
adeanced censer's, instrumant and senser communication and natwardcs, mdustial insimentation sysisma, noiss and

dilnelinn
Moise 1 elecironic Systems, paise in il sysiems
Unit il; Wireless Commumicetion g Hours

Indrecluctian, Wialess Communkzation prncpks, sleckomagnelc wave propogation, RF companents, Analog modusation
end multiphasing, Analog modulatian and multiplexing, requency spraading, multiple access Bomiguas

Carner sange mafinle Bopese, Bpace dilsion MAYe access

Linit 1l Data transder, Hetworks, Protocols, and Standards 8 Heuirs
Infmoductian, dala trarsfer, security in dala Row. nebeork essenfials and topodogies, prolocols, standards, winsless
ratwarks, PAMNs LANS and WLANS, Network, Data and Inlermalion managamand

indusivial fanso' busas and nedionks

Liniie IV ‘Wireless Sensor snd Instrument Netwarks § Hewrs
Wiraless sansor archilechure, netWork design of wireless sensois, windess instrumant anchitethurs, wareless sensor and
instrament nehwark desgn, winkkess inlegrated rabtwork sensors, plug ard play sersors and netwarks

Indirsirial mirekast sameoes avdd nedwoks

Uinit V: Wireless Sensor and instrumeat Application 9 Hours
Comrarcial wireless sansoes and instruments, wirsless insruments in rezearch end davelopmend, sensar neswceks in
rasaarch gnd devalopmant. Industrial wirsfess sensar and nskument nateoks

Radio freguency iieniifcanon
Text Books

1. [Hulger Karl & Andraas Wilkg, *Protocols And ArchBactiras for Wiraloss Sensar Networks', 4% Edifion, John
Wiley, 2014

2. Jegannathan Sarangapard “Wirsless Ad- hoo and Sercor Nedworks: Protocots, Performance and Comtrel”, 3
TR r - :I f .-IT
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Referance Boaks

1. Kaiem Sohraoy, Danid Mook, & Tash Inal, “Wieeless Sersor Metworks- Technobogy, Prolocos, and
Applications®, Jahn Wiy, 2007,

2. Ferg Zhao & Leonidas J. Gubas, "Wirckess Sensar Hebwarks- An Informadion Processing Approsch®, Elseviar,
20T,

Wab References

1 hiips: S gl goy incallcubtontentioriine-course-indusiriak-automation-plo:scada
2. hitps.\woviw.ambilaulomalicn.in'coursesindu sirid-autamadion!

Internal .Iismsmam Pattern
CognitivalLevel  Intemal Assessment 81 (%) Imernal Assessment #2 (%)
L1 | 50 st
L a0 50
Total (%) 100 10

Sample Short and Long Answer Questions of Yarious Cognitive Levels

L1: Remember

1.  Whal ic sensor nefwosks T
2. 'Whalis Personal anea nafworks (PANE) 7
3 Whal is MAC profopol?

L2 Understand
i Explain Technalogies far Wireless Sansor Nabworks
2 Explain hidden node and exposad node probiem,
3 Explein Besad MAC Profocols with Scheduling Mechanisms
4, Explain the Demand Rouling Puotoools,
5. Explain Wireless idefity sysiems,

e
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I8 20CEO01 Urban Environmental Services 3I 00 3

AL the end ol the course, studenls wil be a0 o

Mapping with PO
Code Course Cutcomes mmnpgal: M:i Dok
MCEQM A Moty uban — heabh rolsfianchips 3 3 ! L2
MICEOM 2 Lemorsimles the poenechor batwwan wibsn Bl form sad  heall® 3 3 1 L1112
2OCEOM.A  Discuss the distibution of haalh risks of urban ¥ransparsaion grid 3 i 1 LL2
ZCEOM A Assess and plan for community needs n heallh-cane infrasirusiune o 3 1 L1 L2
HCEOC-S |denify prefiminary apporiunifes for advancing wkan heskh ouloomes 3 | 1 L 12

! Weakly Conirimgng | 2. Moderelsly Canpisting | 3 Strangly Conlnbubrg, for b attzanmend of msprchve Pos
L1 Beneenber |L2 Usdersland | LY Aoply | L4 dnslyzs | LS Eveliale | L6 Create. Dak: Depth of Bnowlsdge

Linit I: Health and Planring 9 Hours
Introduchion, The Historical Link, Dhvidiag Healh and Plasning, Urhas Heallh - Basic Concaplions in e Litersture, Urban Foem,

Prysical Ariity.
Heailh Promodion
Linit 1: Built Urkan Farm and Mealth 8 Hours

Fianewing W Hialth-LUrnan Link, Tha Urken: farm, The Meropoditon Spraw indies, Using Measwed Urban Foms fo Assess Healik
Effacts, Envronrental Faclors and Phys ical Actvity

ANmalivas 10 fdatropoltan Spramf inder
Unit Nll: Traneparation Systems % Hours

Transped Planning, Private Mator Vebices a3 Raalih Rsks Privele Motar Verckes and Obesity, Publc Trenspart, Mead-ues
Mediprrdersiy and Pedesiian Travel Prosimity and Indiidizal Faclors.

Residenia) and Trassl Praferanoes
Unit I¥: Spatial Access bo Health Services 4 Heurs

Inlroducton, The Cowapt of Acpess, Dimensiors of Spabal Access, Pimary Care Supply and Access, Spofiad Acoies and Tuvel
Behanow, Access and Mortality,

Access Io heakh cam Algned wit Transpor

UnitV: Challenges and Dpporiunities 9 Hours

Intreduictan, Challenges, Corceplual Framéwodks, lvesligabie Mehods snd Oalas Celeclion Limiled Policy Capaciy,
Fragmented Initiatives, Opportunifies, Imerdscpingry Ergagement, Major Corcenlus Programs, Priorisas for liwe Resewch

FErovoahion of plysical acfivly i daly roulicas
Text Books

1. |Emch Bhanacha, "Texihook of Emvirenmants Shidiss for Undergraduaie Coovses”, 39 Edtion, Unkemisy Grends
Commasion, 3021
£ [atorgs Leber and Jay Lemery, "Glbal Cimpde Chinge and Human Heall', 19 Edifion Jessey-Sass, 2015

Reference Books

1, Pataki, Diane E., ol al "Cougling bingechemical cyrles in urban ervimnments: scosystem services, grean solutions, and

misconcaphions” Framiers i Ecolgy and the Envinment, 2011

2. Frank, L., Engeke, P, and Schnid, T, Hedih and Communy Design: The impact of The Bull Ervironment on Physical

Rciivity”, |sdars] Press. Washinglon, D.G., 2003
3. Edchi Taniguchi Tien Farg Fwa snd Ausssll G Thempsen, "Urkan Trarspordation and Legistics”, CRC Prase, 2014

—

113
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Wab Fta:rjranm

1. hitpsasww.oecd. omiheakhibealib-spstems X20065E5, pdl
7. Hilps Dewew peficieive. comdurben-endmnmentonoosedings -o-the- Hin-whan-environment-symposiamea 1 57051 203 himl

Intemal Assessment Patlern
G-u:qrﬂh?-ﬂmﬂ Intemal Assezament #1 (%) Intemal Assessmant @2 (%)
L H A
L2 Ely &
Total (') 100 1o

Sample Shart and Leng Arswer Questians of Yarious Cogritive Lavels

L1 qumher
1. How i nsbral ersdranment diferen] kom athan erdrarment?
1. How dees the whan erdanman affect heath and wel-zaing?
3. Howcan when areas mpiove haath?

L#: Undarstand

t, Explan e mostimporiant problem related a Sealth in uban aes

1. Dascribe e cilemnces betesen phrysical activily b Sranspodaion and physical aciviy for recrealion

1 Gorgider a sludy thal evahases tha hedih ol peopls 0 e communfies, ang with sidewaks and ona withost The shudy
auters Trdd (hat the exte al lung cancer is higher in the communty withow sdewalks. end concluda that sidewalks protac!
a3sngt lung cancer. What concems would you heve aboul sceanting this conchision?

g

— PACorradas
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W4 20C5001 Data Structures and Algorithms 3 0 0 30

Al ihe erd ol the Course, shudents will e abk 1o

Mapping
Code  Course Outcomes with POs Dkl
0001 Undersiand the advancsd data straciurss and algorithms = L1, L2 L3
20CS001.2  Pemonsirate through absiract properties of varous data structums such as stacks, REFLE
guieues-and lisls bo impbement eficient programs iming dala dnchumss, :
20CE001.3  Demorstrale hrough various seanding & scrting lechniques - LLLZ L3
20050014 Apply daba strochures and algonthms fo-sobe real wadld problens. = L1 L2 L3
20CH00L5  aaply sigodthm analysis hectniques ba svatuals the perfomance of an alparithm. = 14213

1, Waskly Confributing | 2 Modarately Confrbuling | 3. Strongly Contibuling lor the aftairmeant of respective Pos
L1: Renembar | L2 Urderstand | L3 Apply | L4: Analyze | L5: Evausta | LE: Create. Dol Depih of Knowledge

Unit |- [ntraduction ta Data Streclures & Algorthms fhowrs
Infrachaction & Oata Siaiclure, Data Organization, Absirac Data Tvpes, Elementany data types; Besic concepts of data Structures; parformanca
reasures for data sinictures, Time and Spaps Complesity, Imroduction %o Algoskhms, Asymptolic notations and comman funclions, Algerithm
Specifications: Padonnanca Anshvsis and Maesuremend

Effigiency of an Alpaitim

Unit bz Areays and Linked Lists 0 homirs
Amrays- Definfion, Diferant hpas o Arrays Apglication ol arrays;, Sparze Malices snd their mpresentations. Linked lisis- Definibor
Implementation af Singy Linked Listz, Doubly Linked List, Cperatons on a Uried Ust Inssrion, Deletion and Traversal, Siack-Basic Concap
of Stack, Stack a3 an ADT and operabons in stack. Curwa-Basic Concept of Cueue, Cueue 35 2n ADT and Opersbions in Qusue

Generalzed Linked Lisf, Anphcsfions of Stack and Queua B haurs

Unit fl: Trees and Graphs

Trees- Basic concept of Binary tee, Operafions. in Binary Tree, Tres Height, Level and Depih, Binary Seerch Tres, Irsarbon, Deleton,
Traversals, Search in BET, 2-4 fress. Graph-Matiz Repressataion Of Graphs, Elementary Graph operationzBreadth First Search, Daplh
Firsl Sannch, Spanning Trees, Sharkest path, Minmal spanning tree |

Appleating of Trese snd Greaph

Unit IV; Algorithm Design Technigues | B haurs
Civide and Conquar-General method, Menge sart, Ouick sort. Brula force- approach, bubble sor, Linear Seanch technigues

Prefarencas of Meme and quick sod fachnigues.

Unit V: Algorithm Design Techniques Il & howrs
Gragdy Technique, General melhod, Knapsack problem, Job sequencing with ceadlines, Minimal cost spannieg tree doorithms (Pam’s and
Kruskal's), Dynamic Programmieg: General meshod, 001 knapsack probiem, AJ peir shomest pah slgorhm

Usagas of Gregdy alarivnz

Text Bochs
1. Resma Tharga, Tata Sructures Using £°, Becond Ediion, Cuford, 20114
2. Heowowitz, Sabni end &ndersan Freed, "Fundamentals of Data Structurss in C°, Second Editian, 2008
3 Mark Allan Wees . *Data Stnactunes and Aigarithm Aralysis in G, Second adition, Pearson, 1987

. =,
R — W iandes - |

1. SalaipR.5., Data Stuctres and Algarithms using C°, Fifth Edision, Khanna Publishing, 2016
¢, FRicrard F Gilberg, "Data Strectunes: A PeeudeCode Approach With C++° Fifth adtlon, Thomaon Prégs|india), 2004
3. Amiava Nag and Jyoini Prakesh Singh Tala Sniciures &nd Alganthms Lising ©°, Second Edbon, Vikas Publiishing, 2009
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Wb References
1. Bllpa e, spnng boand, canstibrangsofwane-ang raenin gfdate- stiachames-anc-algoaithms!
2 hitpaifewe geaksloryaets. ony'dats-stuctures!
3 hlipg:weew prgramiz.comidsa

Inbernal Assessment Pattern
Cognitive Leval  Inlemal Assassment 81 (%) Intimal Aztassmanl 82 (%)
L1 40 20
L2 4 a0
L3 20 40
Todal (%) 100 100

Samnple Shart and Lang Anewer Guestions of Varlous Cognitive Levels

L1: Remember
1.  Dezcibe Dala Stnschurs and Alganthim
2. |lkashrabe some applications of steck
3, Descrbe aboul 3 Quews
4. Lisk bwo apoicalions of D#a Straclures

L2Z: Understand
1. Classfy dats stuctures
2. Esphin abat asymplelic nataans
3. Diffemntizte Linked List, Stack and Cusus

4, Explain sbaut difarent soring algonithms
L3: Apply

1. Implement the append method, which shauld add & new element onto the tal of the fnked kst
2. Implement sack usng arrays and linked lisls

3. Implement Cueue using amays and Unkad Lists IﬁrQ P4 EEE
4. Ilestrnbe the importance of recursion -

CONTROL COPY ATTESTED
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LlL5 20A1001 Machine Learning for Engineers 8 0 3

Al the end of the course: shdents wil be able 10

Code Gourse Duicomes Mapping Dok
with POs
0AI001.]  Describe diferent bypes of keamings L1, L2
IDAIDDYE  Explein dfarent supenvised laaming agantbms L1, L2
LAIDOT.3 | Explain dferent ensupenisad lsaming algodfims - LY. E2
00014 | Describe varnus bypas of machina iaming models L1, L2
0.5 | Choose appeopriste mackéna learning modal and algarthm for given task L1, L2

L1: Remember| L2: Understand | L3: Apply | L&: Analyze | L5: Evaliate | LG: Create, Doid: Degth of Knowledge

Unitl: Intreduction to learming 9 hours
Leaming - Typas of Maching Leaming - Supandsed Leaming = The Brain and fhe Mauran = Design a Learning Sysbem —
Farzpeciives and Issues In Machine Leaing — Concapt Leaming Task — Concepl Lesming &5 Search — Finding @ Maxdmsaly
Specific Hypathesis - Version Spaces and the Cendidate Simingtion Algarithm ~ Linear Desciminands = Perceplran = Lingar
Saparatility = Linsar Regnessan

Exampizs of mgrassion

Unit Iz Linear Models 9 hours
uls-layer Percepiron — Going Forwands - Gorg Backweards: Back Propagation Ermr - Multi-layer Percepimn in Prachce -
Examples of wuzing tha MLP - Cwaniew = Defiving Badk-Propagation - Radial Basis Funclions and Splines = Concapls = R2F
Hetwork = Gurse of Gimenstonaily = inlerpolations and Basis Functions = Support Yector Machines

Anphtativns of pesspimon

Unit Ik Trees and Probabilistic Models 9 hours
Leaming wilh Trees — Desision Trees — Gonatructing Decision Teoes — Glassification and Regression Trees — Ensemble Leaming
- Boosfing - Bagging - Diffarent ways bo Combine Classifers — Probabiity and Lesming - Data inlo Probabilfes - Basic Stalklics
- Gaussien Mixture Models — Nearest Meighbour Methods — Unsuperdsed Leaming = K means Alganthms = Vedlor Duantization

walfOmamzing Featue Map

UnitIV: Dimensionaity Reduction and Evolutionary Models 2 hours
Camensonality Redudion — Lirear Discriminant Analysis — Prinopal Component Analysis = Faclor Analysk = Indepandent
Camponant Aralysiz — Localy Linear Embedding — [2omap — Leas! Squarss Optimization — Evelulionary Leaming - Genelic
elganithms - Genelic Offspring: - Genelic Operators - Using Genetic Algorithims

Markov decision pocess

UnitV; Graphical Models 8 hours
Markoy EIHI'I Manle Cardo Methods - Sampling — Proposal Distibution — Markay Chain Monte Carlo - Graphical Modals -
Bayeslan Metworks — Madoay Randerm Fialds = Hidden Markow Modefs

Tracking Methods

Text Books

1. |Siephen Marslend, "Machine Leaming — An Algarithmic Pemspective”, 2 Edifion, Chapman snd Hal'GRC Machine
Learning and Pattam Recogniion Series, 2014

2, | Tom M Milchell, *Maching Leaming”, 1# Edition, MeGraw Hill Education, 2013

Referenca Backs '—Eﬂ&(ﬁfc;_‘;_

1. Peter Fiach, *Machine Laaming: The Art and Science of Algoiithms ihat Make Sense of Data”, 15t Editan, Cambridge

University Pregs, 2012 P

2. Jason Bell, "Wachine leaming - Hands an for Developers anid Technical Professionals”, 19 Ediion, Wiy, 2014

17
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3 'Elh-qm Alpaydin, nlrodiecdon i Machine hua:nng-,hd:phun Lampulation and Machses Leaming El‘.'rl-&:i:l and Editean,

IMIT Press, 2014

Imternal Assessment Patiemn
Cogrative Level  Intemel Assessment #1 B} Inbemal Assessment 82 ()

k1 B0 50
L2 50 ]
Total (%) 1m 100

Sample Short and Long Anawer Questions of Yarlous Cognitive Levels

L1: Remember
1.  Cefina Machineg Laaming.
2. List the types of Machine Leaming.
4. Siabe Bayes Thooram.
4 ‘Whatis Repuladzatinn ¥

L2 Understand
1. Demensirste Linear Regression.
L Explam Back Propagaton Alganthm.
% Ihztete Dedsion Tres Induction process
4. Explan Genetic Oparslions wih examples

—ﬁa%wmbﬂ
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0= Introduction to Database Management Systems 30 0 30

&t the end of the coursa, shudents will be 2ble o

Code Course Dutcomes "WFFIIE"""W Dok
AD5001.1  Descibe the basic concapds of DEMS And differerd data models LiL2
030012 Apply Constraing on relations LZLZES
AOE0ME  Apply SCL commands on relalions 5 L1,L3
NOSOM 4 Undersland PLISOL operations L1.L2L3
H0EM S Understand the pincples of databasa nomalization and U1 L2
Transaction management sysiem, '

1. Wiealy Coalrbuting | 2, Modenlely Confritsudng | 3. Steonghy Coninbuling, for #e alfainment of respoctive Pos

L1: Rsmember | L2 Understend | L3 Apply | L4: Analyrs | LS: Evakeats | LE: Craata Tiok: Depth of Kaowiedge
Unit I Infraduction fo Databases 9 Hours

Overviaw of Daba Base Systems, Databate Syslam Appfications, File System V5 Databasa System, Data Abstraction,
Levals af Sbstraction, Date Idependence Instances end Schemas, Cifferant Data Models, Database Languages, Data
Basa Users end Adminisiralor, Dalsbase System Structure, N-lier Architeciure, Dafabase design ard ER disgrams,
Design Entilies, Atribubes and Esdily sets, Ralalionships and Relationship Sets, Advanced Features of ER Model

Fgovy of CEMS

Unit Iz Belstional Model, Relationsl Algebra and Relational caleulus 9 Hours
Falsfional Medal: Infraduckion ko the Relstionsl Modal, Integrity Canslraint and kay onglraings over relabons, Logica
dita base Design, Views, Destroying § Altenng Tadles sod Views - Relafional Algebra; Selection and Projection, Se
Cparalions. Aggregate Operafions, Renaming. Joins,

Divizion, Addiional Relational Algebrae operalions - Relaiond calculus: Tupk Relalional Cakuhs,
Domain Relefiond Caituus

Expressam Pomer of Ao aad Candes

Upit lE: Strectured Query Language 8 Hours
S04 Concept of difizrant Databess Lenguegss over SOL - DOL, OML, DCL . Set operations, S0L Commands. Neshad
quarias, Aggragaie Funclians, Ml Valus, Raferential Infagrity Consirainbs, wiews,

Compare o Diafabes Languages

Unit IV: Schema Refinement and Normakzation % Hours
Undarstand PLISOL bock, components of PLISCL block, Contrdd Slalements and condfional stalemans in PLGOL

Embedded SUOL Triggers. Cursdrs, Stonsd procadunzs packages
Gonpas al Norma' Fovws

Unit V; Normadization & Hours

Lnderstaryd  fhe  prncipies bor Relaticeal Datsbase Design, Funclional Depondercies, Trivial ard  Manirivial

Dapendencies, Closurs Sat of

Fum:tlma! Depandentias, Clasura Sob of Attibides, - Momalization: 1NF, 2MF, 3MF, BCNF, Lp::ﬂnfh Join and

Dapendency Pragenving dacomposition,

ANF and EN. Trargaction Concepd, ACID Propedies, Slales ol Trarsaction, Im fan af Afomisily iy,

Schedules, : L Oof !'I’- r-:,__;,_,l A
= Uelgariment

ﬁﬂm_mﬂjﬁfﬁfﬂl | e £ I
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Text Backs
1 Abeghem Silber Schatz, Henry F Eorh, & Sudarshan, "Dalbase Systam Concepls”, §th Edition, McGeaw Hill
Irdaenarianal Edilion, 2013
2 Date CJ, Kannan A, Swamynalban 5 %A Infrodsctbon bo Datsbase Systemse”, Bth Edition. PearsonEducation, 2006

1. Raghwarama Kdshnan, Johenras Genke, Tats base Manacement Sysbara”, 3rd Edition, TATA MoGrew Hill, 2008

Reference Books
1. Elmasd Mavrate, "Fundamendals of Dalsbase Systems”, Th Edificn. Prarsen Educalion, 2016
Z  Poier Rob & Gados Coroned, "Dala base Systems design, Implementation, and Management”, 10th  Edition, Pearson
Educabion, 2043

Web References
1 hiftps: s javatpoint comidbme. lidedal
2 hipswsw.geeksiomeeks orgfnradecion-of-thms-datahase-managemani-system-get- 1 refelbn

Internal Assessment Pattern
Cognilive Leve Imemal Aszesament #1 () Irfernal Assesament 22 ()
L1 30 X
L2 a0 4
L3 A1 n
Todad (36} 100 ]

Samphe Short and Long Answer Questions of Varlous Cognitive Lovals

L1: Remember

Ligt typas ol dalabasze vsen

List ot al types of dats models presenl
Give syntaes fo Creabe and Alter 2 table
What s Redundancy?

List out e propertes o ransactons

BN S ga pd =

LZ Understand
1. Compare the datshase system with canventionst file system
2 Demonsirale the use of DISTINCT keyword in S0L sefect siatament
3 Explain the tollawing SOL constructs wilh éxamples:
(1) Crdar by (2) group by and having (3) s select (4] schama
4 Exglain tha dfiarance amang Enfity, Ensty Type & Entity Sat
8 llhestrale ACID propeties

L3: Apgly |
1 Ehmu arelalion R wilh 5 alirinuss ABCDE and the folowing FOs: & B, BC->E. and ED 54, I3 R in 34F? Justity?
2 Agply Normalization lechnique for the following ralafion up 1o 3NF:
Bank (s, cust_name. ac_type, bal, inl_rabe, cust_city, branchid, branch_nm. br_gity)
3 Consiruct 3 fransaction elate disgram and describe sach stafe that a Irarsaction goes Mrough during ils execution?
4.  Demonsirsie sedalizabuity conces

_ CONTROL COPY ATTESTED
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|52 20ECO01 Architectures and Algorithms of 1T i 00 3

Alihe and of e cowse, students will be abhe o

Code Course Qulcomes Mapping with POs Dok
xEcop. Demonsirate the Architecture and applications of loT U, L2
NECON. 7 Expiain the protocol concept and data bases of loT L1 L2 1S
wecned.d Constuct the loT device design space and Platiorm desagn LY. L2, L3
EHEGI.II'i.d Explain tha JoT networld model and Event arafysis L1 L2, E3
apecoo] s Demonstrale the ndustial Infemet of Things and il§ Architactura L1, L2

1. Waskly Conlibuting | 2. Mederately Contribniing | 3. Strangly Ceniributing, for the atiainment of mspectie Fos
L1: Ramember | L2 Urdarstand | L3 Apply| L4 Analyma | LS Evsluate | L Create. Dok Depth of Knowledge

Unit I; TheloT Landscape 12 Hours
What I5 laT?, Applcations | Archieciures , Wirslass Mebaorks, Devicas, Setuty and Prvacy , Evem-Diven Systems

Ethevnet

Unit Il |aT System Architectures 10 Hours
Intradiscion, Protocals Cancepts, laT-Onanted Protocle, Datsbases, Time B-asas, Seourity,

Massage Quewng Tefemeitansood (MQTT)

Unit lll: loT Devices 12 Hours

The ioT Devce Design Spacs, Gost of Cenérship and Power Consumplion, Cost per Transistor and Chip Size, Duly Cyole and
Power Constimption,

Plafferm Desigen

Unlt V: Ewant-Driven System Analyzis 14 Howrs
T MNebwork Made! - Evenls Nabwarks, Devices and Hubs, Segle-Hit Netwarks, Mulli-bab Metworka, Rebwork Models end

Phyaical Nebworks, 16T Event Analyss - Event Poputaions, Stochasic Event Fopulatiors, Envimnmental Irbarscion Modsing,
Event Transport and Migration

Unit ¥ Industrial Intermat of Things 12 Hours
introducion, Industie 4.0, industal Intemet of Things (llaT), laT Axhilscture, Basis Technologies, Applcatons and Challenges.

Integrated T

FeEe — Ak pe =~

. Dimildos Serpanos and Medlyn Wall, “elemet-of-Things [loT)  Syslems  Anchileclures, .ﬁ.lg:ulmma.

Methedologies”, Springer, Cham, 2018
L Viay Madiserti end Arshdeep Bahge, © Irtemal of Things (4 Hands-on Approach)”, Universities Préss, 2015
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Refarence Books

1. Adrian McEwen and Hakim Cassimaly, *Desgning the Inlemet of Things®, Jahn Wiley and Sons Lid, UK. 2014
2 Oliver Hersent, Devd Boswarthick and Omer Elkpur, “The fnternet of Things: Key Sppécations and Protocols”,
Jahn Wiiley and Sons Lid | LK, 2012

Web Rasountas

1.  hHpa:ibocks googlecomfbooksFishn=1 119069091
2, hiftps:!ibooks goagle oo ook Hishr=1 351 ZI0EX

Internal Assessmant Pattern

Cignitiver Lensel Intamal Azsacsment a1 (%) Inlamal Assessment #2 (%)
L1 an £
Lz 5 35
L3 35 35
Tedal (%] foo 100

Sample Shod and Lang Angswer Ouestons of Vanaus Cooritive Livels

L1: Remember

What is BTV

List eny three: applicaions of loT
Defime profocd concept of loT
Defire date basa

Wht iz Duty cycle?

L#: Undarstand

Explain the Architeciure of laT

Explaln the Security snd privacy of loT
[lustrata tha Praloca Coacapt of laT
Explain the Dze hases of loT
Demonstrate the 10T Device Design Space

L3: Apply
idenitify the Wireless Natwarks for loT
Moded he Event-Driven Syslams for [oT
Corstruct fie 'oT-Oriented Profocols
E-!rs&u:rm Plafaorm Design for laT

o el i

e p b
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(L= 20EECO1 Introduction to Renewable Energy Scurces I 0 0 340

At the ad of the cowrsz, sudents wil be able 1o

Mappirg with PO's
Code Course Qutcomes PO o7 DK
MEECOY.T  Undersiand the significance of solar anergy 7 2 L1, L2
ZOEECO1.Z  Provide the importance of Wind Energy 7 7 Ly, B2
MEECD].3  Undarsiend the role of ocaen energy I the Enangy Ganerason 3 2 L1, L2
MEECOT.4  Explain the uflizatian of Biogas planks and geathemnal enargy 7 2 L1, L2
onEE0gq s Explain the concepl of enesoy Conservation 7 2 L1, 2
1. Weakly Contnbuiing | 2. Modarstely Condribusing | 3 Strangly Canirbubire, for the atfainment of respactiva Pas
L1: Rememeer | LZ Understand | L3: Apply | L& Analyze | LS Evaluste | LE: Creale, DoK:Depth of Knowledge
Unitl: Solar Energy 12 Hours

Soler Radialica, Massyramanks of Sclar Radicion, Flat Plae And Concerdmting Collectors, Sclar Direcd Thermal
Applicationg, Solar Thamal Powsr Ganeration, Fundementals of Soler | Phofo Voltaic Convarsion, PV Chamsctenstics
Snlar Cells, Solar P\ Powear Generafon, Solar PV Applications.

Tharma! dnalys's of s plate collachors

Unit ll: Wind Energy 12 Hours
Wind Enefgy Estimation, Types of Wind Enengy Syslems, Padaormance, Sie Selechion, Wind Turbing Generatar

Befz Critena

Unit HE: Ocean Enargy 12 Hours

Deazn Themnal Erengy Convarsion (0TEC), Princpie of aperation, developmenl of OTEC plants, Tidal and wave eneagy,
Palential and conversion techriques. mini-ydal power planis

Open ard ciosed OTEC Cpele

UnitIV: Bio Mass 12 Hours
Principles af Bio-Gonversian, anaenbic'serobi digeston, lypes of Bio-gasdigesiers, gas ek, combustion characlsnsics
of biv-gas/ ulikzation for cooking

1.C: Enging Dperation

Unit V: Geo Thermal Energy and Energy Conservation 12 Hours
Hasrm:aaf, types ol wels, methods ol hameszing the energy, scope in Indiz. Principles of enargy conservation, the
diferent enrgy consenaion appkances, cooking stoves, Benafits of improved cooking shoves ower the bradifiona cooking
sloweas

Hydro Thetmmad, Geo-pressured, Hol dry mcks

i
tret ellends adrkead bom M2228 qad wa | ACY 200
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Text Books
1 REK Gupla and 5 C Bhalia Renewsble Enangy * Woodkaad publishing India P, Lid, 2019
2 I_Sﬂ:ed M. Masters, "Renewable and Efficient Elecine Powsar Systema®, Sacond Edition, IEEE Prass, Willey,
2013
3. FRanjan Rakash, Kothan 0, P& Bingal K. C., "Rerswabla Engrgy Sourses And Emesging Technalogies |, 2 nd
Edifian, PHL 2013
4. Mukund B, Batel, "Wind and Solar Pawar Syatoms — Desiqn, Analysiz ard Operation”, Ind Edition, Tewior &

Frands, 2006

Reference Books

I 8 Sukhaime, J Naysk, "Solar Enengy: Principlas of Themmal Coflection and Siorage”, 3rd Edition, Tata Meoraw
Hal | 2003

2. Trwwri and Ghosal, Renswable aneegy resources”, 2nd edidkon, Mercsa Publishing housa, 2001

3. BH Ehan, *Mon corventional enangy reseursas”, 2 nd Editon, Tata fograw Hll, 5001

Web References

I, hitps:nplel.ac indooyrses/] 211908121 106004
L hifps:fwww.edxorglesmisnewableanengy
1 tmps:ifwew. cowssera. cog leanmirenematila-anengy-resgurces-and-technologes

Internal Assessment Pattern
Cogniive Irterral Aszazsment 31 Inlarnal Assassment §2

Lewal (%) (%)
Li 4 a0
L? il i)

Tokal (%) 100 100

Sample Short and Long Answer Questions of Various Cognitive Levels

L1: Remeamber

What is meant by Soler Thermal Energy?

Give e clagsifcation af small hydn power stetions
Whal are the varous losses oooumng In the fusl cel?
List various Bicmass resourcas.

What i the basic prnciple of Telal Power?

Li: Uncerstand
1. Explan in detsd sbout fiat plate coleciars and ghie ks advertage and disadvaniages
2 Explan the principle of working of & H2 - 02 fuel cell

3 Eaplain aboul Dry, Wed and Hot water Geo thermal syslems.

4.

B

g

Compans between Geo theemal power plant and Conventional lhemal power pani.
Explain about the site reguirements lo constnict a Tidal Power Plant X,

CONTROL COPY ATTESTED
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WA 20MEQD1 Nano Technology : B G | R

Althe end of tha caurse, sludents will ba b 1o

Code Courss Oulcomes Duit
wmEngl ) Describe the indamental science of ranomserias L2
JOMECDT 2 Demoestrate tha preperalicn al nanomalerals Ll
AMECO13  Explain of the challenges on sale nanctechndlogy LiLz
MMECDIA  Develop knowledga i charsctenstie nanomatarisl L2
AMEOOS  Apply Nancscience for indusina applications L1213

1. Weady Conbributing | 2. Moderaiely Cosbibusing | 3. Strogly Conlrbuling, for the attanmert of respective Pos
L1; Remember | L2 Undersiend | L3: Apply | L4 Analyze | L5 Evauste | LG: Create. Dok Depth of Knowledge

Unit I: IMroduction 11#1 Hours
Hanagcale Sdente and Technology- Implicatans for Physics, Chamislry, Biology and Engineedng-Classificaions of nancetruclured
matarials- nano paricles- quanium dots, nanowiss-ulra-thifims-mulileyered meterisis. Length Scales imwolved &nd sffed on
prapesties: Mechanical, Electronbs, Optical kMagnatic and Thamal properties.

Indrecluction fo propedies and melvalion for Sody (guailafive ooly)

Unit Il: General Methods Of Preparation 1141 Hours
Bobomrup SynthesizTop-down Approecic. Co-Precipitaion, Wtrasenicafion. Mechancal Milling Collokdal roubes, Sal-assambly,
Vapour phase depastion, MICVD, Spuitering, Evaporation.

Moleciar B Epdaxy, Alome Laper Epilavy, WOLAE

Unit Il Mano materials 11#1 Hours
Manaforms of Cabon - Buckminster fulerene- graphene and carbon nanotube, Single wall carbon Nanotubes [SWCNT) and Muli
wall cartbon nenoiubes (MWCONT)- melhods of synithaslsles-gowh, faser ablafion, CVD mutes, Flasma CVD), stuichans-propay
Rilationships applications- Nenometal sddas-Zn0, TI02Mg0, Zr02, NiQ, nanoaluming, Ca0), AgTi02 Feries, Nanoclays-
lurctonalization and sppicaions-Cuanlum wires

Qusfum (oS- DreLavEion, popesmies and appleaions

Unk Iv: Characterization Technigues 11+ Hours
Hray diffraction techaique, Scanning Eledion Microscopy - amdrnnmandal tzchniquas, Transmission Blecion Mcorascopy induding
high-rezabotion imaging, Surface Analyais lechricues- AFM, SP0, STH, SHCK, ESCA,

SIS Nana-rdenlation

Unit V: Applications 1141 Hours
MarolnfoTech Infornation slorage- ranccompuier, molecular setch, supar chip, nancerystal Manchiotechiogy: nanoprobes @

medica diagnostics and bidtechndogy, Nano modicines, Tametied drug delwery, Bisimaging - Micro Electre Mechanical Systams

{MEMS], Mana Eledim Mechanical Systems (NEMS)- Nandsensors, nano crystaling siver lor bacterial inhibition

Nanoparticles for sunbamiar products - in Pholosfal, pristing, salarcell, baffery

TEXT BOOKS:

1. Edelstein A5 and Canmesrsta R.C, Eds “Nanomaleriats. Synihesis, Properties And Appications”, Insfiate Of
Phiysica Publshing, Brstol And Philedekhia, 1956

2, John Dinerdo M, "Wanoscale Cheracterizalion OF Surlaces & Interfacea’, 24 Edilion, Weinheim Cambridige, Wiley-

VCH, 2000
3. Murthy B.5 and Shankar P, * Manosciance and NanoTechnciogy” . 19 Ediion, Springer Publications, 2013 ‘I—ﬁg@ﬂ.d"uh
4, mlﬁszmﬁmu Tibbals H F, * Introdicton 1o Nanosoence and NaroTechnology” , 1%Edion, Talor Francis 6RE 8t ian
Fress, i
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REFERENCE BOOKS:

1. Timp G, "Hamolechnelogy”, AIP press/Sprnger, 1385

2 Akhlesh Lakhiskia, “The Hand Book of Mano Technology, Manomeler Stuctere, Theory, Modeling and Smulalions’
Prence-Hal of Inda (F) Lid, Rew Delhi, 2007

Web raferences:
1. hiips s nano gov
2 hiipimrsec wisc. eduledet P SEfinks him

3:hitp:finpie! ac infoourses! 11210518219

4 IDPSCIENCE—Nanotechnalogy

Internial Asssssment Pattarm

Cognitwe Lewl Irtarnal Assessment#1 (%) Intemal Assessment 82 [%)
L1 el 20
12 4 40
L3 . 40
L4
Total () 100 100

Sample Short and Leng Answer Questona of Various Cognitive Levels
L1: Riesmember

1.What is Nane lechnology?

2 How doas Nama Techneiogy Weeks?

3.\Whet are Nang Matenas?

4, Who is Developing Mano echnokogy?
L 2: Linderstand

1. What Are Sorne OF The Most Intemsting Manopadickes Found In Maluse {Not Manefactuned In The Lab)?

2, Glwen The Mano-Size Of The Parlides, Are There Any Effective Feapirator Fiters Te Guard Againgt inhalation?

3, Wit Do You Fed The Repercussions Are For Extendad Uil Treough Utiieation OF Manotechnology 7

4, What |s The Risk OFf Mot Developing Manctech (In Health Care, Envinmental Pratection, Economic Development)?

L 3: Agplying

T How are Sahety besds canmed out in nand fech?

2. Seams that (nanajtach is moving fast |s thers a nisk fha raslts of safaty tesing will be out-of-dale a5 soon as
printed? Holw I keep up pace?

3. Discuss about tergated crug debvery using nenoparticies. . T T e
' CONTROLCOPYATIESTED
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20 20SHO01 Women and Soclety 30 0

Ciode Caurse Qubcones Wappig mi Pl Cuk
.o This courss aims i qenaral awsreness o warios bicties (el consinusts and shapes gandsr
SO ety s perpstuales gznder dscrmination L2
This course gims o gererale awareness oo waricus Sacinis (hel constnicts - and shepes gendsr
2SHOOLL  entity and perpeiuaes gender dscriminalion LiL2
2001 4 The course wil examing b feminist anayss & mehoddogy redelnes radiioral calegores

T and discipinany concapts Heoughits allantion be gender 85 a socd calegeny L2
NMEHI & pTI';Tt:::;Tu}H gims o sengifze sludents on emerging areas of gander discrimingfion and ils ULz
1. Weatly Contribubing | 2. Medaralely Cantribating | 3 Strangty Contributing, for tha sttainment of respecive Pos
L1: Remamber | L2 Undarstand | L3: Apply | L4: Analyze | LS: Evalsale | LG: Create. Dok Depth of Knowledge
Ohjectives:
Thig courea 3ims In ganerale awarenzss on various taokr bt constrick and shapes gender identityand porpeuates gender dacrimination
UMIT 4 WOMEN AND SOCIETY 9 Hours

Unckrslanding Sex- Gender, Gender shaping Insiiylions, Theories of Gender construcfion Undersianding Seism and Asdrcenirin,
Understamding Palrarchy and Thecdes of Palriarchy, Privateand Putsicdicholony, Sexual Division of Wor, Palriarchy preclices in difierzat
matiufions and Tex| Books.

UNIT I FERINIET THEQRY 8 Hours
Rise of Feminsm, himeection b variows stands of Feminism- Liberal Feminisn, Radical Feminism, Mamis) Faminism, Socidiet Feminizm,
Guitural Feminiem, EcoFeminism, PostCalonss Femingm, and Posl Modem Feminism. Waves of Feminism,

UNIT - WOREN'S MOVEMENT 8 Hours

Tha socn-econemic conditions of woren dusng the age of lnoustral revoldion the Call for Women's Rights 1E48, Womea's nghts
movement |B4E-1530, Historical Devolopmanks of Sacial Reforn Movenenks i India, Womer's growps and organizafions, Womens
Wavzment Mavements & UrifomCivil code and ShahBano case, Dalit women and the question of double nangealty,

UNIT - GENDER ROLES AKD PSYCHOLOGY OF 3£X 9 Hours

Diiference Concephuslizadion of gender roles and gender roe aifitwdes, Gander, Apgression, Achievemen, Communication, Friendship and
Reamanlic, Fislaborships Ser Diferences in Menial Heaith Trauma relzling |o Rage, Taboo, Chikhood Sendl Abuse, Domestc Viokne,
Sesysl Harasgrment o Work Flaze, Edueaional instulions, Eva Teasing e

UKIT - ¥ GENDER AND REPRESENTATION 8 Hours

Gerder and Mass Meda- Print Moda, Gander and Mass MadiaSlackronic Wediz, Gender and Fims, hdmisamuta. hhg:gﬁmah
Blarotyping and brasking Ihe remms of women's rekes Women's Representation in Lilerary Tesls,

3
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Sagnested reading:

Baeaby Chatrabari, Wernin's Shadies: Viviss Repects Lirti Pakashan, 7014

hrvind Kanrsin OueerDeapead Sevially Lawand Social Changa Book for Change 2005

Chendra Talpads Maranty, Forsinss witvoul Bonders:Deosorizieg Thisey, Prackong Salldanl, Duke Usivizsily Prass

Flavin Agnes, Lawand Gendar Inequaity. The Polifics of Women's Rights in Indie. Ceford Universily Pregs 2001

Gorsa Blathle, Women, Demecracy and i Media: Culeral s Poliical Representabons inthe Indan Press Sage Mewlalb 1294,
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NSRIT | Acaneme Reguision 2330 | CE | AICECNE Ecaiogy, Envronment and Rrsoyrce Managament | Approved n 3
ALM | Applicable for Se slugants admitben [rem J022-23 and-w.ed ACY 2023-24

K 20cEQ02 Ecology, Environmant and Rescurce Management A

Al the end of tha course, sludants will ba abla bo

Mapping with PO%
Cods Courde Duteamas POS o7 pO12 Dak
Disciss the rebs tal humans play in affecting the cheracteristics of i L1 L3
2GECHE.1 fhis rerenmeant " 2 :
Understand  the  inlemellinships  between land, ses, ha
II}CED}?I gimazphane and ha Ing hings 1hal cooupy Mesn emvircnments : : 1 i
Disfirgeish batwaen esonoem; growid and ecramic dewiepme i
HCENZ and cuiting e nature of 2 pustainabls amnomy 3 H L, 12
HCEOUEA ;&;T the andenmental allibukes to be consdersd for he E1A q 3 i (1 L2
! Dewsdep & thorough understandng of Emdronmantal Policies and
i legElations praciced i Indis : - ! Lt
1, Wemahly Confibuirg | 2 Moderelely Condrbulig | 5 Zrosgly Lankbuing, o he allssman ol issgacine Pos
L1 Rasgmbar| L& Undaretarg [ LY dpoiy | L0 nakza | LE: Exalume | LG Cresbe, Dol Dopth ol Kngsdeage
Unit I Introduction 9 Hours

Wezning. scope and evabtion of ecakgy. Man, anvionmant and ecasystem Components of palure, Slnctes and Fanclon, Flos
of matedal, Ecdogical Succnssion, Trophic lewels, Food chain, Feod welt, Ecalogical pyramids

Adsafastan, Enviraimentsi Zones
Unit Il Ecosysiem and Hs relevance o Envirenment 8 Hours

Resaurcas and human salilements meact of advancad agricallurl methads:, Impact of urhanization and Rduskisiealion n najung,
Irban ecbsysiem approach evolulion and signiicence. Settiemsrt planning

Emargy Consannfion
Unit [: Ressures Manegament and Sustainable Develapment 9 Haurs

Sustanable Cavakprenl, Fundamentals concerning Envimnmenl and Susisingshe Developmend, Economy, Pavarty, Huran
Setiemank (gsums. Land Resources, Forests, Mounkars, Sancullre, Biodiversity, Peodection of Oceans, Industy and Business,

Planaing for crwnoamentady samsiieg anees

Unit IV: Exviranmental Impact Assessment 12 Haurs
Wesning. Sigrifcance and tramewark. Melhodokgies, Crecdist, Malices, Nebwork and secial cost-benell asalyss. Sowoes and
scqueian of sawironmentel inlormation, Ervdionmen impacs siuges of developrent projects,

EiA Cage Stumes

Unit ¥; Erwlronmental Policles and Legislations in India 8 Hours
Major emsivnnment policias and keqislaions in Inda - The Ministy of Ervironment & Forasts, The Caniral Poliuticn Control Board.
Palies fo profect emdronment in indla - Emdonmant Prolecion Act, 1386 Madonal Concervalios Sliategy enc Polizy Statement
on Emvronment and Developmeni, 1892, Policy Stetersent for the sbatement of Polution, 1992, Nalional Environment Policy,
2006, Yision Slstenient on Emdrooment and Healh, Legiiations and Rues for Be probection of Envicanment i Indis

mmmhm i ol aspects

Text Books — FAQppods

1. |Erach88erucha, *Textbook of Envienmanial Siudies for Undergraduate Courses”, 34 Edfion, Univeraity Gants
Commisian, 2081 gl

2. |Wahar £ Westman, "Ecolegy. Inpect Assecement and Ervironmantal Flenning®, Jobn Wilsy & Song 1585

3, Chadwick A “Infroduchion io Erveonmantsl impac! Assecsmand, Tagior & Frangs, 2107
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Feterence Baoks

!, Charles H. Soufvwick D, “Ecology and e Qusiity of Our Erdrcament’, Wee Mo strand Co New Yok, 1576
2, Baitrwal, R R “Erpronmenda |mpact Aszessmant, New Aga intermational. New Dathi, 2002

Web References
I, Hipiiced.caggoe.nfTage_d=258
1, HipNecondse. arphvg-contenbiuploadst20 BT chapter- 1-qupta: pdf

3, hmpeieww researchg e setipublcaloniie 1 521550 Crapler_5_Enironmental_Policy_in_inga
4, ﬂp:ﬂrﬂ.pmn‘lﬂrﬂtﬁnﬁﬂiﬁ}ﬁﬁ?ﬁndﬁqhnﬁmnrrl.r.nlpnlqlnnﬂul,r.]tq-g.pdl'

Ieternal Assessmeant Palters

CogniveLavel  Intomal Assessment 81 (%) Internal Assessment 2 (%)
50

L1 50
L2 50 80
Tokal (%) 100 0

Sample Short and Long Answer Questions of Yarious Cegnitive Leveks
L1: Remambar
1 Wl i Eclogy?
2 Ll oty Three ways in whis ermans direclly nfiuencs ervienrenental condiions
3 Whal i ihe god of suslainsble developeent 7
4, List e hree sequenil phages of ELY
5 Enlet any feur principles of Mational Environimentsl Policy of india

L#: Understand

L Expiin the key principies of $ ecosystam approach to comsaring rafral resoures
2. Expain the impact of ubenization on satune

4. Hioy doas susteEnable devedopment make BCOnOnic Sengs or Sodehyy

4. [Aszussthe lmporancs of EIA cikties fo desslaping counlies

E  Mesussthe obpclives and founding pnciphes of India's Hatioral Environmanlal Poay

CONTROL COPY ATTESTED, - ¢
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L5 2005002 Designing the Internet of Things 3 0 0 30
A the end of the ooerse, students will be ahle
Mappingwith POs Dok

Cods Course Outcames

HCH002.1  Mksirate the loT in differen conbaxts - L, L2
ACE0022  Ouolling e Dasign Prindples lor Connecled Devices . L1, L2
AC5002.3  Explain tha Intemsd Pringples & Applicatian Layar Protocols s %
ACE00Z4  Apply (e Frolotypeng concepls i o7 - L1, L2
CS00Z5  Analyse he Prototyping Erbedded Desices L1, L2

1. Waakly Conlribeting | 2 Modestely Comtobusing | 3 Strongly Contribuling, for fhe attainment of I':EP:E'JHP'D}
LL1: Remeamioer | L= Understand | L3: Apply | L4: Anakyze | L5 Evaluate | Lf: Create. Dokl Depth of Mrostedoge

Wit B Dwarelow of Intemiet of Things & howrs
The fiavgur of the Internet of Things, The “Infemat” of “Things”, Technology of taT, Enhanced Objocts, Whe is making the
Irftemet af things.

Appicatars of foT

Unitdl: ; Design Principles for Connected Devices % hours
Clm & Ambient Tachnodogy, Magic as Metaphor, Privacy: Eeeping sacrets, Web Thinking for Connacted Davices
Exampirs of Conneclad Davices

Unit 0ll: : Intemet Principles 9 hours

irdeenel Communications-IP TGP, The (P peofocol suse[TCANR), UDP, 1P Addresses-DNS, stabic IF Address assignmant,
Crynamic P Address assignenl, IPWE, MAC Addresses, TCP & UDP Pods, Apoicaion Layer Profocals

HTTPS Ercrypled HTTP

Unit IV: Thinking About Prototyping 9 hours
Sketching, Familierity, Costs versus Ease of prolotypreg, Protolypes & Produchon, Open Source wersus Closed Sounce

Ermnbedidad Pltfoms

Unit V; Profofyping Embedded Davices howrs
Electranics, Embedded Compating Basics, Arduinn, Respbery P, BeagleBane Black, Electés Imp

Avding Componants

Texthaoks
1] Adian, McEwen & Hakim Casimaly, ‘Designing The Inbemet of Things”, John Wiley and Sons, 2014
2| Obvar Horseef, David Boswarhick, Omar Elioumi, “The Infemiet of Things: Kay Applcaticns and Protocals”,
Wiy, 2019

H&Hmuﬂ'mh:
| Rajkumar Buryya, Amir \'ahid Dastjendi, Tntermet of Things Principles and Paradigms”, Morgan Kaufmenn, 2016

? | Rajesh Singh, Anka Geblct, Low R Gepta Bhupendra Singh, Mahendra Swain, “Tntema! Of things With
| Raspbemy Pi And Ardung’, CRC PrassTaylor & Francis Group, 2010

Web Resources

1. htpsiiwww geekshangecks.onyintroduction-to-ntemel-of-things-lot-sat-1/
2, | hitpsimdodazpaind dedcompuder-scisrcaltomputer-ratwork-futon dsthe- new-intermet-inhamet-of-
ausnthing

3. | hitps:www javatpaint comfot-intemed-ci-things m@_

i | el | et TR TRl SNE R R | G 1 = FRS . o .h. O LHETHE

Brmeite |"'|11'-'|'-\.'-I ?' andwaf ACY 22324
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Internal Assessment Pattern
Cognitive Level Inviame Assessment 1 %) Irdemna Assessment #2 {2
L1 H )
L2 ] 4
Tatal %) gLL1] 100
Sample Short and Long Answer Questiens of Yarous Cognitive Levels
L1: Remernber
1. Dsfine loT
2. What are the Enbanced obpels for loT?
d. What = a Profotype?
4 Defing Skelching
5 Define DN3
Lz Understand
1. Explai ihe loliowing semns ralsed o Probocsis UDP, TLP
2. Discaiss in detadl gboul MAL Addresses
4. Define Prolokypieg ? Deaciibe the Embedded Compating Basics
4 Esplain Applcation Layer Praleccds
£ Discugs the Cecls versus Eese of prototysing

CONTROL COPY ATTESTED | 8
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(5 2041002 Fundamentals of Deep Learning I & 0 3

At the end of Ihe course, studants wil ba able o

Coda Cionirge Oubspmes Mapping Dol
with POs
H0AI021  Descrbe the furdamental concapl of aribeial neural nebworks L, L2
HAICHEE ' Descrbea the function of diflerent daep newral netwarks L1, L2
20AICD23  Explam diferand deep lzaming doorims 4 LY, L2
AAIC02 4 Describa the funchioning of convolution 2nd recurmant neural neiveoris I B
A2 S Cheose appropnale deep reiral network for given application L1 L2

L1: Rm&rﬁmn L& Unceratand | L3 Apply | L4: Arabyze | LS Evaluale | LE: Creats. Dok Depth of Enowiedge

Unit 1: Intreduction to Desp Learning 4 hours
Besics: Biglogica Mewron, Ides of compuiational urits, McCulloch- Fitls enit and Threshalding logic, Lineer Pertepiron,
Percaptron Leaming Algonitm, Linear separabifly. Canvergenca thearem for Perceptron Leaming Algoriihm,

Logh gafes wilth percoplan
Unit : Feediorsard Mebworks 9 hours

Faadioraard Nabworks: Mullilayer Percepiron, Gradient Descent, Backpropagation, Empirical Risk Minimizafion -
Fequlanizalion, sutaencoders

Applications of muliyer parceplnon
Unit 3; Convolution Networks % hours

Comashutional Netwerks; The Convelulan Operaion - Venants of e Basic Comalufion Funclion - Stnsctured Qulpuls -
Drata Types - Efficient Convodubon Aloonithms - Rendom ar Unsupervized Feabures. Labal, Alexhs

Applcations of CAN
Unit 4; Recurreet Meuml Networks 9 hours

Riecurmant Meura! Metworks: Bidiractianal RNMs - Deep Racurent Metaaks Racurave Newral Netwosks <Tha Long Shar-
Tem Memary

Appications of RNN

Unit 5 Applications of Desp Neural Nebwarks 9 hours
Applications: Lamge-5cale Deep Leaming - Computer - Speech Recognilion - Natural Language Processing
Healfxane applications

Text Books
1. lan Goodiellow, Yoshua Benglo and Aaren Coundlle, "Deas Leaming”, MIT Prazs UK, 2017
2 Anborio Gulli and Sujit Pal. “Dieep Leaming with Kizras °, Packi Puhlizhing Lid, Birmingham, L, 2017

Reference
Backs
1 Deng & Yi, "Deep Leaming: Methods and Applications”, Maw Pubishers, 2013,
Z Michaal Minlsen, Nedral Nefaorks and Deep Leaming, Datamination Prass, 2015
Wob Referonces

1. hitps:vsew, cowrstra. egispeciall zationsdeen-learning
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Cogritive Leval  Infernsl Aspesement #1 (%) Intemad Assesamant #2 %)

L1 L7 7]
Lz &0 i
Total (%) 100 100

Sample Short and Long Answer Quastions of Yarious Cognitive Levels

L1: Remamber

Lizt any 4 benefis of arfifical reural nebwarks
List any 4 featuras of ANM

Whal are deep naural netveric 7

Duafine superiasd and unsupenised l2aming
Caline generalizalion

ot

L2; Urderstand
1. Explainthe design parameters of deep neurs nebacrks
& Dascribe the dmanslonaliy reducion fechniques
¥ Explam backpropagalion akgarithm
4. Describe any 2 applcations of deep networks for image prcessing
B Wrke abeut any § applications of deap networks

) ",
— RACRend -
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2005002 Introduction to Data Science i 0 0 30

&1ihe end of the course, students will be able 1

Mapping with POs

Code Course Qutcomes Dok
20050021 Linderstand Fundarnenials of [aia Scence Termingiagy. L1 L2
20DS002.2 Drenangirate different computing toole mvolved in data handling L1, 12
0050023 Understard Knime Took 5 L1, L2
HbS0024 IUnderstand Machine Laaming Cancepls L1, L2
H0SOOES  Agoly domaln expertise to solva real word prabiems using data scence L1, 12
1. Weally Gontributing | 2. Moderately Contributing | 3. Strongly Contribusing, for the afainment of respective Pos
L1: Remamber | L2 Undersiand | L Apply | L4: Analyze | LS: Evaluale | L Greate. Do Depth of Knowledge
Lindt I: Introduction 1o Data Science 2 Hours

Analysing the Pieces of the Data Science Puzde, Exploring the Data Sciance Sclution Atemathas. Dulining Big Data by the Thres
Vs, Geasping Ihe Diference babwesn Data Sdence and Data Engineering, Making Sense o Dala in Hadoop, Mdenlifdng Allemative
Big Data Soldiers, Converting Raw Data into Actisnable Insighls with Data Analyics. Disinguishing between Business inteligence
end Data Scianca, Dafining Business-Centric Data Science

ideniitying Deta Science Users; Data Enginesring in Action: A Cine Study

Urilt Il: Camputing for Dats Science - 1 9 Hours
Lising Pythsan fiar Dala Sdencs, Usag Open Soace B e Data Stence,

Sarting Ouf e Pythan Deda Trpes: B's Bage Wocabudary

Unit 11: Computing lor Data Scéence - 2 9 Hours
Liging SCL in Data Sclence, Doing Dista Sclence wilh Excel and Knime

Hagie SO Conmands; Kinime Baclos

Unit IV Machine Leaming, Probabilty and Statistical Madelling 8 Hours

Definiesg Maching Leaming and Ns Processes, Comsldenng Leaming Styles, Seeing What You Cen Do, Exploring Probabilty and
inferantisl Statisiic, Cuantfying Comralation, Reducng Dabta Dimaenaloralty with Linsar Algebra, Modeling Dacsions with Mul-
Crbari Dacision Masing, Iebmducing Ragrasaon Methods

Liear Regression

Uit V Applying Demain Expartise to Solve Real-World Problems Using Data Scienca 8 Hours
Diala Sdence in Jounatism, Delving inbo Emdronmenta Dala Science, Dala Sdeaca for Driving Growih in E-Commense, Using Data
Soents o Descibe and Predicd Caminal Acthity

Applying stafisics’ mooeing o nafurs resounces i tho row; Devoang web anaidics b dove growihiy

Tut Books
t,  Lilign Fierson and Jake Poreway, Tiata Scdenpe For Dummies”, 2 Edition, For Dummies, 2017

Refarance Booss
1. Joel Gnes, Tata Scenca fram Scrabch”, 2 Edition, O'Reilly Meda, 2015
2. Ghirag Shah, "A Hands-0n Inteducton bo Data Scence”, Cambricpe Unkaraily Press, 2020

Web Resources
1. hisos Fessw simplleam. comusanalsidata-sconca-etana

2 it dwew adschoos comida ssdencal — FAQurnes=

i ey
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Internal Assessment Patiem
Cogaifee Lewol  Inlesral Agsessmanl 81 (%) Enlemal Assessmant #7 (%)
L1 L L
L2 50 50

Sample Short and Losg Answer Questions of Various Cognitive Lavels

L1: Resember
1. WWhe s clatia science? [derily thiee areas of domaing in which dala scenca ks baing used
2. Gwe Tree examples of stuctured data formals
4. Mame thrae maasures of ceniradity &nd deacibe how thay dilfer
4 What = supenised iaming? Giva bwo sxamples of data poblems whare you would uss
Sapervised leaming
L2 Understand
1. How do data enaysis and deta anshyics differ?
2 Relabe fkalihocd of a modsl givendata, and probabiity of data given a madel, fee thess
bwor the same? Different? How?

CONTROL COFY ATTESTED
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W8 20EC002 loT for Smart Grids 3 0 0 3

Althe end of Ihe course, sbudants will ba able o

Code|  Course Outcomes H“”"’I,E WilA Dek
NECO021  Demorslrate the Smant Grd concepl Meed lor sman grid L1, L2
POECTOOZE2  Explain I Energy Maragernent Syslem hunclians LT, L2 L3
KIEI:J:FI}EEJ Dezcrine how macerm power disfribubion sysiem fundions L1 L2
HECONES  Explain the Advanced meteing mirastnclune snd AM praoloecds L1, k2 L3
MECOUZS  Idendfy sutable commurication networks for Sman Gad spplcaions L1, L2 L3

1. 'Weakly Conributing | 2. Modarately Conkributing | 3. Strongly Confrbuting, for the akainment of respaciive Pos
L1: Remember | L2: Understand | L3: Apply | L4: Aralyza | L5: Evauale | L& Cresfe DoK: Deplh of Knowledga

Unitl: |stroduction to Smar] Ged 12 Hours
Irdroduction - Evsluion of Electis Gad, Sraet Ged Concepl - Defiritions and Meed for Smat Gid — Fundtions — Dpporunitiss -
Benafils and chalergas, Difference between conventionel & Sman Ghd,

Techralagy Drivirs
Uritll: Energy Management System 12 Hours
Erengy Manapement System (EMS| - Smart substations - Substafion Automation — Feeder Automation SCADA - Remote

Temind Unit — Intefigent Electmaic Devices — Profocols, Phasor Measuement Und — Wide area moniloring profecton and
eoabrol, Smart infegration of anergy rescuces —Ranewable, intermitbant power sounces

Energy Storage

Upit il: Distribution Mamagement Systom 12 Hours
Distribution Manegement System (C845) = Yolt { VAR conimd = Faull Detecion, tsolsiion and Senace Restoration, Oudage
managament Syslem, Cuskimer Inlemalkon System, Geograghical formation Syslem, Effed of Plug in Hybid Elkcine Vetwoles,

Mehwork Riconfanion
Uit IV: SmartMeters 12 Hours

Irmoducton o Smad Meters- = Advanced Metering infrastructee [AMI), AMI proloods = Standands and mlistives, Demand sde
managament and demand nespanse programs, Demand grcing and Time of Usa, Real Tima Pricing

Pesk Timg Pricig

UnitY: Communleation Nabwarks & loT 12 Hours
Eloments of commenicafion and natearking = archibechures standards, PLC, Jighes, GEM, BPL, Local Area Metwork [LAN}
Hause Araa Hetwork (HAN) - Wida Sma Nebwok (WAN] - Baadband ovar Power ling (BPL) - IP based Protecols - Basies of Web
Service and CLOUD Computing,

Cyber Secunly for Smarf Gig
Textbooks

1 Sphad Bodase, “Srmart Grid: |nfastruciure, Technolegy and Solulicns™, CRC Press, 2012
2 Janaka Ekancycke, Mick Jerking, ithaiiliyenage, Jisnzhong Wi and Akiviko Yokcyams, “Smart Geid

Technelogy and Applications”, Wisy, 2012
B0 ponde=
Dapartmant
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Reference Books

1 Mini & Thornas and Jetn D McDanald, Power System SCA04 and Simed Gads®, CROC Press, 2015
2 FKenneth G Budia, Jayanl G Deshparck and Mama Thotlen, ‘Communicalion Mebvosks lor Sman Grds,
Gpnnger, 2014

Web Resouices

1 hitps/ibocks.googie co.invbogks Tistn=1 1 19958083
2 hikps:ibocks.googbe.o0.inboaks Fisbn=1351 23053

Internal Agszssment Pattern
Cognifve Level Imemal Agsessment #1 [5) Inlesnal Azzeszment #2 %)
L1 k. a0
L2 k- 35
13 35 ¥
Total (%) 100 100

Sample Shon and Long Answer Cuestiors of Vanous Cognitive Leveis
L1: Remembar

Diesfine a Smar grid

Liat any three Benadiia of Sman grid
What is SCADAT

Liat any theee Inlelligent Elactores Devcas
Define a Fault Detection

L2: Understand

Explave the nead of Smart Grid

Demonsarate the 3man Gid Concept

Explain the Enengy Management System (EMS)

Classify and explain the Sman integration of energy resouces
[Nustrae: EMedt of Plug in Hybid Elacine Vahiles

L3: Apply
1. |denlily the Culage managamend System
2. How 1o utiize the Distrbution Management Systam {IS) 7 axglain

[= T T

L
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\il=] 20EEO02 Electrical Safety and Management 30 0 30

At the erd of the coursa, shudents will be abis 1o

Code | Coursa Oulcomes Mepping with PUa gy
HEEZNZN  Undersiand tha Indan electricity nules end fheir signilicance L1, L2
20EED022  Explain tha sadely standard in residential, commerciel, and agricutfural L1, L2
HMEEDNRS  Leam aboul electrical salety installafion, festing and commission L1, (2
HEEDO2 A Undderstand shout electrdeal salety in dedebutban syabsnm L1, L2
SIEEDOZS  Explsin fash-overs end corora dischargs L1, L2

1. Wieakdy Contributing | 2. Modarstely Contibubing | 3. Strengly Contilbuting, bor the attanment of respective Pos
L1: Remember | L2 Understand | L3: Apply | L4: Analyza | L5: Evaluate | L& Create, Dok Depih of Knowledge

Linit I: Indian Electricity Regulations and Acts and their Significance 12 Hours
Obleciive and soape — ground clearances and saclion clearances = standands on efectical salety - safe imils of curmant,
vallage = earhing of system neulml = Rues regarding irst &id and §re fighting faclEy,

The Elechicly Act2003 (Parf 1,2.3.4 & 5 and Comtro! Autfonty Safely Requistions

Linit ll: Ebectrical Safety in Residential, Cornmaercial and Agriculture instalations 12 Hours
Winng and fiffing - Domeshe applances — waler Lap gving Shock — shock fmom wet wall — fan Sring shock — muli-stored
buikding = Tempoeary installations = Agnculural pump instaleton = Do's and Don'ts for safety in the use of comestic
electrizal pplances,

Syetem groumding end' Equinment grounding

Urit lll: Safaty During Installation, Testing and Commissioning, Operation and Maintenance 12 Hours
Preliminany preparations — safe sequence — ik of plan] and equipment —gafaty documentatian = field qualty and ssfety -
personal profective squipment — aafaty cleerance nolice — 3afety precsutions — safequards for pperalors — sataly

Magretic Hot sficks, protective cicthing and indlusfnal ciathing

Uriit IV: Electrical Safety in Hazardous Areas 12 Hours
Hazandous 2ones — class 01 and 2 — spark, Nashavers and corona discharge and functional requirements = Spadfications
al sladrical plarts, aquipments for hazerdous locations = Classification of equipment enclosune for variows hazardous

gasas ard vapours.

Harards sssociatad with currents and vollrges

Unit V; Electrical 3afely Shocks and their Prevention 12 Hours
Primary end secondary clectnical shocks, possibiltias of geting elecincal shock and its severity, medical analysis of

edaciric shocks and iz effects, shocks due ko flashi Spark avers, prewention of shodks, safty precautions against contact
shaochs, !.Eﬂ{hﬁm:—hﬂ. baarns, resigential buildings and shops,

Obfectves of Safbely and Secunly Massures

V@I R =2
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Text Books
1. Reo. 5 and Salua, HL, ‘Blecidcal Salaty, Fre Safety Enginecning and Salely Management”, Khanna
Puilishars, 1988,
2. Pradeep Chatured| “Energy Management Poicy, Flanning end Ublizatien”, Goncept Publishing Campany,
a4a49r

3. dohin M Medden, “Eecincel Safety and Law, Plaaning and Usiization”, 5® Edition, Routiedge, 2017
Reference Books

1. HNagrath, LJ. and Kothari, 0:P., “Power System Engineering”, Tata MoGraw Hill, 1988,
2 Metha J Boss and Gayle Micol, “Electrical Safety”, 1= Edifon, CRC Press, 2014
3 Gupla B.R., "Elecirical 3afely”, 1= Edtion, Amedcan Technical Publishers, 218

Weh References

1. g dnplel ae.incourses! 1081 (4 1081 04087
2 hitps:¥oow.mil.edulcousesiphysicsd-311-electomagnetic-theary-spring-20045ylsous
4 hitpsrdweste edx orpicoursalelecticly-and-magnabsm-maxwals-equalions

Internal Assessment Pattern
Copnifive Infernad Aszassment #1 Infemal Assasement B2
Level (Y {%)
L1 a0 4
L2 70 Bl
Tatal (%} 100 100

Sample Short and Long Answer Questions of Varous Cognitive Levels

L1: Remember

1. Gie the dassifcation of elecincal installatioes.

2 Blale he dsadvantages of iow power facior,

4 Wha 5 safely decumeriation $ysiem?

4 Stale prediminary preparstions before cormmencing the installatian

LZ; Understand
1. Write e cljecines and scape of Indewn Eleciridly Acland Indian Electnciy Rule,
2 Explam the irpodance of esdhing systern nautral
3 Wiite anobe on De's and Don'tfor safety in the use of domestc electricsl appliances
4. Euxplan the classdication of emupmantenclosire for hazandous [aealians
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(L5 20MEDO2 Fundamentals of Automabile Enginaering 3 0 0 3

Al the end of tha course; sludents will be sble to

Code Course Dulcomes Dak
JOMENDZ T  Indrocsction to lundamentals of aulomobdas, wbdcatdon, Tires and ssfaly, L1, 12
OMEINZZ  Classily and identify he steeving sysiem L2, L3
JOMEIIZA  Ciassify and identify the Transmission system L2 L3
JOMEX24  Defing and compara the suspension, beeaking and sledrical system, L2 L4
JOMEXES  Idenliy and Inberpeet he specficaions and salely precautons. L2, L3

1. Weakly Contribuling | 2. Moderately Contributing | 3. Strengly Contnbuting, for the aftsinment of respective POs
L1: Remamber | L2; Understand | L3 Apply | L4 Snalyzs | LS Evauale | L& Greats, Dok Depth of Knowledge

Undt |: Intraduction 1141 Hours

Componentsoficurshese mulomobik—chassi sandbody—posenmit=hpesofautomatileengine s engineconsinecion, lubo
charging and super charming - engine lubrcaion, splash and pressre lubrication systams, ol Miers, ol punps-crenk caze
wenlilation=, Types—whesls and [yres. Salely Inrodudion, safely systems-seal bal, silags, bumpsr, ant lock brake system
(AR5, windshied, suspansion sersors, traction control, mirmors, centrad iocking and electsc.

wicnes Spesd GOl

Unit Il: TRANSMISSION SYSTEM 1141 Hours

Poswer {rananistion=rear whisel drvg, [ronl whealddun dahseldiue Cligehes, prntple, lypes, come chaleh, single plale duteh,
multi plate chutch, magnetic and centrifugal clatches, fuid fiy whesl — gear bomas, types, siding mesh, construct mesh,
synchrommsh gear boxes, apicycic gaar box, over drive forque converter, propeller shaft — Haleh — Kisz drive

Tovqua tube dve, wiversal fonf, difiarenfia! rar axlas

Unit lll: STEERMNG SYSTEM 1141 Haurs
Slourng geometny — cambar, castar, king pin ke, combingd angle fagin, cenlur poirt sleering. types of sleering medhaniem -
ficherman steaning mechanism, Diavis steeang mechaniem: ateaning gears, —typas
Slaenng Kntages.

Unit I¥: SUSPERSION, BREAKING AND ELECTRIGAL 5YSTEM 11#1 Hours
SUSPENSION SYSTEM: Objects of Suspansian systems = rigid ade suspension System, 10ion bar, shock sbsorbes,
Independent suspension system. BRAKING SYSTEM: Mechanical breke syatem, hydreuls brake sysiem, mesier cylindar,
wheal cylindertandammaster cyinder requirement of brake Sud
ELECTRICAL SYSTEM Chamging droul, generalor, cument = oltage requiater -  Slameg  System,
bencixdevenech ansmsalencidswitch, bchimg systems, hom, wiper, fusig auge—oil pressuragauge, enginetem perabureindicaboreds.

Fnatmalic arad vacuLrR brakas,

Linit W: ENGINESPECIFICATION AND MAINTENANCE 11+1 Hours
Irtroductisn-enging specicalions wit regand to power, speed, fomue, no.of cylindars and arrangement, lubdcation and cocling
#ae. engr serdoe, reboring, decarburization Midding of crankshall sandce detals of engine cylinder head, valves and valwe
mechankm, pilon-connecting rd assembly, cdnder biock, crank shaft and main bearngs, engine reassambly-precautiors.
Types of pollilasds, mechanism of  formalion, concerfrafon  measurement, melhods  of  contrelding-
arginemadificatan sstaustgastreatment Sharmalandcatalyliceonvariars-useod allematve ha's for emission contral

Warional amd Iarmational pokuhion Sanisos %

rentyd
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Text BEooks
1, [hutomalve Mechasa—ol 1N, 2¥impatinghvstard ardpubishers
2 hugomoble EngineeringWiliamCrousaTVHDstributons
1 Ausomatile Engineerng! P SGillS K KatarakSonsMewDahi
4, Agpmoble EngnesrngCarinhasanMosrasHin

Reference Books
i AwomcinveEngines TheoryandSandcing'JamaesD Haldermanan dCrese 0 Midchellr, [Paarss
educationine
2 AuomcveEnginesing R ewlon W, Sead 58 TR GanetlGAE
3 Auamsfvebechanics: PrinciplesandPracices’ JosephHeineoV arboatrandReinhald

Web Relerancas
1. bitps:tinptelacinino:
Internal Assesament Patbern
Cognithe Leved Intemal Assessment® 1% Intemal Assessmentit2()
L3 4 k-1
L3 40 3
Ld 0 iy
Totak%) 100 100

Sample Short and Long Answer Questions of Yadous Cognitive Levels
Li: Remember
Whal &g The diferenies Delwesn two 2nd our STake engines,
Defne the Cctane number & Cetane numbser
Explain the significance of govemor in sulemobiles?
Whiat is an aulomuotive diferantial end how doee i wark?
Wiy are car sieering wheels round?
. | Wiy entropy decreasas with (e increase in mperalum?
LZ Understan
. | Describe tha Atkinson cycle.
Expiain the flywhesd with neat stesch
Wht is an injector prassure in Faavy wehickes? Why it is used?
Discuss the sendce the pision —connecting rod assembly with neat sketch,
Discuss the magnsta ignlan.
o Wkt is 3-way convarer?
L3: Classify
1. Mame the differenl cocling methods wih neal skeiches.
2. | Describa with PV diagrams the hee used cycles for intemal combugtion engines.

L4: Imterpret
1

- ek

o Ln e g R

Iri & d-gtnake, 4-sirke cylinder diesed enging running 5000 rpm., how many times the fud wil
ba mpaclad par sacond

!. Mame the car with engine hiaving 4-velves and 5- valuas per cylindar gas & & presgues

[ of SMpathe gas expands scconding b the process Which repmsented by a slrghl line

on a pressura volumea, The final prassune is 0.15MPa. Cafculste fie work done on a gas by

the pi N
= — RN e poi

CONTROLCOPYATIESTEDR - .

Chalrman

Board of Studies ME)

142




HERIS | Al Rt G IR | GE | BRCESE Dhusic Rae Shgisun wiah Wil | Speund 703 600 | opiscatie 1o fie diadeils

prretied bom 200330 ardd wed ACY 203324
L5 20CEQQ3 Disaster Risk Mitigation and Management i 0 0 2

&t e and ol tha courza, sludents will be abds o

Code Caurse Ouleomes WFEEE 2 Dak

HCED3 Identity varicus types o disasters, their causes, effects & mifgation measures L1, L2
DT 2 mgﬂ vericus phases of disaster management cyclke and creals vulnerabity and L1, L2
ACEON3] Understend the approaches of risk and wulnerability : Li, L2
MCEDDS A Explain the conepl of desaster managemenl and emerging approaches L1, L2
SOCEDDRS Iecderstand e mitigation messums L1, L2

1. Wealdy Condributing | 2. Moderaiely Contributing | 3. Sirongly Contribuling, for the attainmenl of respaciive Pos
L1; Remember | L2 Understand | L3 Apoly | L4 Anglyee | L5 Evaluate | LG: Create. Dok: Depth of Knowledye

UNIT I; Natural Disasters 9 Hours
Matural disaslars, their bypas and effects. Floods, dmught, cycione, earhguakes, landsides, volcanic enplions, Heat end cold waves,
Climalic change: olobal warming, Sea level e, azone deplefion,

Flidn Mtade Disasiers - Muckear disasters, chamical disasiers, Hoogical deasers, bulding fe, coal fire, forest fra, all fre, air poiution,
veahar pollutian, defosmsstation.

Qo Depledion

Unit II; Disaster Management Principles 9 Hours
Ewtluilion of &t sk management mncept Disssar management cyde = Pravantion, Praparednass, Miligation, Rescis and
Recovery integrated and Comprehensine disaster sk reduction approach, Stategies and Palicles.

Disaster managames cycle

Unit [1I: Risk and vulnerakbility 9 Hours
Hizaed, sk and wulrersbiity: Physical, soda and econamic dmensions, Vidneability i changing climate, Climate change and
Disaslers, Rsk Ansysis Technigues, Risk ldenification, medoction and fransfer, Spproaches fo mapping sooa wulbharabilly,
Participatary disanter sk assessment, Ackan plans, Stralegy Tor survial,

Vednerabilfy f2 changing clmate

UNIT I Disasier Management 9 Hours

Preparedness through [EC) indamation, education & communcaton, predisasier stage (miligation), EXect o rmitigate natural
disaster & nationd and giobal levels. Inlemationzl strategy tar disastar reduction

Emerging appraaches in Disaster Management-Concepl of disaste management, national disaster manegement framework, fmancial
arrangemenis, rba of MG0E, commundy -based organlzations and media
Mafiona! civasier mansgament fEmework

UNIT V: Risk Mitigation 8 Hours
Definilion, Congepl, Impadance, Guding Princigles, Tools, Approaches, Siralegies Sustainable Dovelopment, Sustanable Land Use
Planning, Technclogy and e Emdranment. Emangng Technologies in Disaster Mitigation, Remote Sensing, GI5, Disaster Mapping,
Aerial Phalogeapéy. Land Use Zoning

Emenging fechmbgles iy disaslar mdlastion

Text Books
1, Ehanna, B. K., Tisaslers A1 you wanted to know aboul’, Mew India Publishing Agency, Wew Delhi, 2005

& Eowards, B, " Nalural Hazands', Cambridge Univarsty Prass, UK., 2005 )
& Cruskraborly, 3 C., "Malural Hazands and Disaster Menagement”, Pargafishil Prokashal, Kalkala, w——ﬁ-&@,ﬂﬁﬁtb__.

bk L
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Reference Bocks
1 cahn, P, “Disastar Milgation Expanences and Reflechiors, Prentica Hall of India, MewDelh, 2002
z Prachant K Srivastans, Sudher Kumar Singh,  Mohanty, UL C., Ted Mudy, "Techniques for Disaster Rigk
Manggeman and Mitigation™, 2020
Web References

1. hrlrpg.'.ltn:ﬁag:ﬂije-.m
2 ipfchseacadamic.ric.in

internal Assessment Pattem
Cognifve Lnid‘ Inbemal Assessment#1 (%) Internal Assessmen 82 (%)
L1 50 500
L2 £ 50
Total %) 1 100

Sample Short and Long Answer Questions of Varlous Cognitive Lavels
L1: Remember

1. Define dimalic changs
& List anyfour efiects of nalursl disasiers
3 Deline desaster Managemant

L2 Understand

1. Explain abous sk assesament
2 Qutine the principles of dsaser maragemant
3. Ciflerentiats bebween hazerd, risk and vulnzrabiity
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B 2005404 Operating Systems 10 0 30

Al e end of The course, studanis will be able 1o

Mapping
Coda Courae Cuicames with POy Dok
2CEA0M.1 Descrise the structure, compenents and fundionakfes of opensting systam L1, L2
PCEAM.Z Descrba tha process manapamert ackvities of opersting system L1, L2
20CEA04.3 [Hustrata tha use of procass synchronizalon ook e L1 L2
S A Descrbea the varous memery management and akocation lechniquas Lt L2
MCEAME Demonsbrate differend secondary shorane manaoement slralegies and (e sysbem L1, L2

1. Wisally Cortribuling | 2. Moderatuty Contrituging | 3. Sirongly Contribiting, for the attainment af seepecsve Pos
L1: Remembar| L2: Understand | LE Apply | L4: Anakze | LS Evduste | L Create Dol Depth of Knowledoe

Unit I: introduction to Operating System Concepts 9 Hours
Whel Opemting Sysiem Do, Operaling System Dperaions, Frocess Management, Memory Managemenl, Slorage Managermend,
Pratection and Secuiily, Compuling Environments, Operaling Sysbems Sevices, Syslem Call, Types of Syslern Call, Operating
Syatem Cenaration, Syatem Boat

The Shel, obile Operatng Systen, Chake of inferface

Unit Il: Process Management 9 Hours
Process Concept The Process, Process Stale, Process Contml Block, Threads, Process: Scheduling, Scheduing Qusies)
Schedulers, Conteof Switch, Operations on Processss, Infer Process Communication, Mulitheead Programming: Owerview,
Bengfits, Multihneading Medate, Process Bcheduling: Besic Concapts, Schaduling Cribaria, Scheduling Mlgarithms,

Provass Termmalin, Mutpvocess Archiledus

Unit IR; Synchronization 9 Hours
Backgroid, The Crlical-seclion prodlem, Peterson's Solulion, Synchronization handears, Semaphores, Classic Problems of
Synchronizalion, Monitos, Deadlecks: System Model Ceadock Characlerzabion, Methods for Handieg Desdioch, Deadiock
Prevaendon, Deadiock Aveidence, Deadock Debadtion, Recovery fom Deadlock

Tranzsdliona! Memary, Two FPhaze Losting

Unit IV: Memory Management 3 Hours
Backgrours, | Swapping, Conligwaus h'lrnm-r Allgcalicn,  Segmendafion, Paging. Struslure of the Page Table, Vidual Memary
Managenen): Backgound, Demand paghyg, Page replacement, Theashing, Mass-Storage Stnctura: Overdow of Mass-Sierage
Structurs, Harddizk Drives, Yaoldile Mamory, HOD Schedulrg -FOFS Echedulng, SCAN Schaduling of a Disk-Schedding Algorithm,

BTy System, Fregening

Unk V: Flle system Interface 9 Hours
File Conceply Access Methods, Desclory and Disk Stnictura, Fils System Mountng, Fle Shanng, Protectiion, mplementing File
Syslams File System Stricture, Fie Sysiem Implementstion, Dimctory ImplementsSion, Allocsfion Methods, Free-Space
Management

Consisteney Chacking, Matwars, Danial of servics
Text Backs

1. Abreham Silberschetz, Peter Baer Galvin and Greg Gagre, "Operafing System Cancepis”, Tenth Edifion, John
Wiley and Sons Ing., 2013
2. Wilkam Siafings, "Opsraing Syshems - Intemals and Design Principies”, Kinth Ecilion, Pearson, 2008

b ok — RO A=

1. Andrew S Tarenbaum, Tadem Oparating Systems”, Fourth Edition, Pearson, 2015

2 Chales Crowiey, "Cperaling Syslems A Design-Orenled Apgroach’, First Elihun. Tata I'-'Itﬁm Wil
Educatian, 2001
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3 i]hana'qa',' i Cramibere, “Operaling Systens: A Concenl-Based Approach’. Third Edton. McoGraw Hill
Higher Educatian, 217

YWeb Resources

hilp:#nptelac.indownioad= 1061081011

https:ifwwen coursena.ongfaamiollectueeMngSileciure-3-1-opamating-systems

hikgs: i gesksiangeaks orgloperating -system-ndroduction-opesaling-system-set-1
hitps v unt edspublicoopd Bl liree Nolea PP TIFPTEZICH 2-05 %2 pof

Fltps:iin udadly comfaulh Pnext=fcoursa/ininaducion-to-operating-gralems- 3 23

e gar oy =

Internal Assassment Pattem
Eumluﬁ Level  Intérnal Assezsment 41 (%) htenal Aszessment #2 £t}
L &l 40

L2 50 &l
Total {%) 100 100

Sampls Short and Long Answer Questions of Various Cognitive Levels
L1: Remember

Dfire Operating System

Wehial are operaling system seneces?

List lany fiour Bypes of syatem calis

¥ihat i a prmacass? Lisl amy four fiekds af processs conlrgd block
Whal are the necessary condilion for a deadock?

Difigrentisle betwean binary and counting semaphore.

What are te vanous allitates thal are: associsted with an openad fila?

<8 PR L B e

LI.‘Uhdﬂq'tmd

I:uamas-ira e=saniid propartias of operaling sysiems -Balch, kieractiva, Timesharng Raal tme and Cistibuthve
EJqHEn hiow mult programming incrassas the: ullzabon of CPU

Willny | syslem calls ane neexded in opsrmling sysbam?

Dizlirgulsn hebween ingical aodress and physical address

Whal i b differance batween a process and theead?

Haw does the system detect theashing? What can the sysiem do b elimirate this problem?

Consider the following four processes represented &3 {Pracess, Arhval Time, Burst Time) with the fangth of CPU
burstin miliseconds

(P10 900 (P2 1, 7) (P2, 2,13), (P4, 3, 11} ). Usng preemptive SJF schedubng (i) Draw Gantt chart

(i) Cakidzta avesans walking lime,

B. Wiy semaphores e important? Sugges! ihe selution for beunded buller probles walh semaphores

9. Explam the geps mvohisd in handing & page [aul wilh 8 neal soelch

P Tt e i iy
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| A= 2081003 Fundamentals of Al 3 ¢ F 3

A the end of the course, students il ba able 1o

Mapping
Code Course Outcomes xith Pg Dok
2040031 Diescribe e foundafonad pindples of alicil irieligencs L1 L2
20AR000.2 Fremiisz the given problem usng different Al mafhods L1, L2
20AK001.3 Exgdain diferent concepis of logic 2 L1 12
20AK303.4 Describe e differert mefods of owedge reprsentation Ly L2
20AKDD.5 Exgplain the pinciples and applicationa of sxpart systema L1,k

1, Weakly Candibuling | 2 Medarstely Conlibuing | 3 Strongly Candribwling, for the atlainment of respective Pos
L1: Rememblr| L2: Linderstand | LT Apply| LA: Analyze | LS: Evaluste | LE: Create. Dok: Depth of Knowledge

Unit 1: Introduction to Artificial Intelligence %43 Hours
Infraduction = Hisiany - Inteligent grsbems - Foundalioes of A = Apphicatons = Tic-Tac-Tie gama playing - Development of Al
[amguages - Currenl trends in Al

Unit IIl: Problem Solving 8+3 Hours
Frobiem sobing: State-Spacs search and Conini strategies: Infroduction - Ganeral problem solving - Charactedstics of problem -
Exhaustive searchas - Maunstic seanch lechriques - llerdlive deepening A" - Consbeaint salisfaction - Problem reduchon and
garmss plavieg: nkrduclion - Probiern reducion - Game playing = Alpha bala gruning - Teo-player perfect informatian games

Unit IN: Logic concepts $+3Hours
Entradwction -Prapoesitional caiculus - Praporiona logic - Mawra deduction sysien - Sdomalic System - Semankc laleaw syslem
in proporfional logi « Resalution refdation in poporliona legic

Unit IV: Knewledge Representation 843 Hours
Eniroduction + Appoachas te knowledge representation - Krowiedge rapresenislion using samantc ratwork - Exfended samanfs
natwarks for KR - Knowladoa reprasantalion using frames - Advanced knowledge representalion technigues: Infroductian -
Coreephal dependency thacry - Scipt stchure - Cyctheory - Case grammars

Unit V: Expert Systems &+1 Hours
Expert sysiem and applications: Inlroducton - Phases in building exper systems - Expenl syghem venus iradlionsl systems -
Fule-based expert systerns - Blackboard systems - Truth maintenance systems - Appkcation of axpart syskems

Text Books
1. Shyart Fussel and Peter Nonag, “Arificial Inteligence: A Modem Approach’, Fourth Edison, Pearsan Edicalion,
20
2. Den'W, Patiersan, “Imroduclion %o Al and ES”, Paarsan Educalion, 2007

Reference Books
4. Hmrn Might. Elaine Rich, and Mair B, “Brificial Intelbgence”, MoGraw Hill, 2008
5. Palrick H. Winston, "Addicial Inbefigencs”, Third edifion, Peamsan Editien, 2006
6. Dogpak Khernand, “Ariificdal Inlelbsence”, Tala MeGraw HIl Edvcafon, 3013

Web Rasources
. hitpstingtelac.in

— A Crerend=.
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BN 2005003 Introduction to Big Data 3.0 03

A the end of the courss, sludents will b able b

Wapping with
Code Course Qultomes POs Dok
EGDS'DI]I!.! Edendity lhe Knowladge of Big Deta L1, L2
200E003.2 Demcnistrabe Hadoop Frameawark for handing Bg Dala L1. L2
M0E00E3 Imstrata The Architaciural Cancepls of HOFS in Hadoop Ecasystam . L1 L2
MDE0054 Mistrate MapReduce Framesork Lijal 2
030035 Explain Spark & ROO L1, L2

1. Wealy Gertributing | 2. Moderately Coetributing | 3. Stromgly Contributing, for the atfainment of respective Pea
L1: Remambar | L2: Underatand | LY Apply | L4: Anslyze | LS: Evaluste | L: Creste: Dok: Depth of Knowledge

Unk k; Intreduction to Big Data 9 Hours
What iz Bij Data, Evoluion of Big Data; Types of Big Data, Sowees of Big Dala 5Ve of Big Dala, Blg Data Anahviles, Big
Deata Applications, Gongla File System

Usas of By Deta i Radad ndusing

Unit Il: Infroduction fo Hadeop 8 Hours
Inbroducing Hadeop, Hadoop History, Hadoop-dafinifion, Companing 5QL Delabases and Hadgap, Hadeop Cluster, Hadaap
Modes, Hadoop Fealurez, The bulding Bocks of Hadeop, NameMode, DataNods, Secondary Mamehode, Job Trackes
Tast Trackdr

Hatoay Cluster

Unk Ik Hadeop Ecosystem EHDFS 9 Hours
Hadaop and its Ecosystem, Hadoop Ecosystemn Compongnls, Hadoop Ecosysferns Tools, Hadoop Distributed File Syslem,
Concapt of Black in HOFS Architédune, Fealures af HOFS HDFS Read and Wike Mechanisn, Rack avaensss in HOFS,
Introducing HBase, Hwe, Pig

H.I}F‘E'H'ea:l-l'-ﬁ'ﬂ'a

Unk IV: Introductien to MapReduce 8 Hours
Hadoap Mq:ﬂed.me Frameacrk, Archilecture, Pheses, MapRedues Job Types, Uses of MapRaduce, Techniques o
Opbimiee MapRecucs Jabs, L-ﬂlah:nsnl MapRedice.

MapRegie Fhasss

Unit \: im'ndu:llm to Spark and RDD % Hours
Introckctian {o Spark, DataFremes - DateFrames mole in Speck, Intmduction to RDD, RDD cpsrsfions, Craaling RDDs, ROD
Diperations, Working with Keyvalue Pairs.

Daraf-'ralm.s_

Teat Books

1, DT Ediloridl Senvices, Big Data - Hadoop?, MapRaduce, Hive, YARN, Pig, R and Data Visuakzafion”, Biack Book,
DreamTech Press, 2019

2. Srdhar Alla, "Big Datla Anahtics with Hadoop 3° - Packl Publications. 2014,

3. Holden Karau, Andy Fomainskl, Panck Wendeil & MatelZaharia, “Leaming Sparc” O'reily Publications, 2013

Referenca Books

1. Chuck Lam, Hadoop in Acion”, 1# Edtion, MANNING Publications, 2015,

2. Balanungen Balusamy, Nandhini Abirami R, SeffedineKadry, Amir H. Gendomi, Big Deta: Goncepts, Tachnology,
and Archileciure’ 12t Edilicn, Wiy Publications, 2021,

3 Thomes |Ed, Wajd Khatlak, Fel Buhler, "Big Data Fundamenigls: Conoapts, Drivars ETﬂr:hnlmH 1= Edition,
Paarsan Pq.ltl'h'.'ﬂl:lﬂ& 201E,

4§
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Web Resources

1. hitps.fhadoop apachs.ong!
2. hips.ispark apache.ong!

Internal Agzesemant Patbern
Cogrifvg Level Indemal Assessment #1 (%) Internd Assessment#2 (%)
L1 al a0
L2 Al 30
Total {%) 1 i

Sample Short and Long Answer Questions of Various Cognitive Levels
L1: Remember

1. [efine Big Data,

& List the chaectenslics of Big Dals

1 [Celina Hadoop

4. Whal am Hadoop componants?

5. Whalar RED operations?
LZ: Understand

1. Explein HOFS Read & Wike machanizm.

2. Eaplain Rack awareness in HOF S

3. Explan MapReduca workflow in detall

4. Describe the working with Keplvalue pairs n RDDs.

— o=
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20ECO03 Privacy and Security infaT 3 4 b 3

At the and of the course, sledants will ba able 1o

Mapping
Code Gourse Qulcomes with PO Dol
MECTA3 IFndersland tha basic knowledos af crypiogrephy, networking and web security L1 L2 L3
WECDO32 | Explain Architachre of T and itz Applcalions L1 L3413
JECOO33 Indersiand tha Allacks against (0T System . L1, L2 L3
MECCO34 | Explan Securs Boolstrapping for kT System 11,12 13
MECOO3S I [Mnderstand the [aT system secunly and Trest zone 1112 L3

1. Weekly Contributing | 2, Modesately Canbsbuting | 3. Strangly Coniribufing, for the attainment of respective Pos
L1z Remember | L2 Understand | L3 Apply | L& Analyze | LS Evaliale | LE Create. Dokl Depth of Knosledge

Unitl: intreduction to Cryptography and Metwork Securities % Hours
Crypiography . networdcng, Wed Secisty: Secum socket [ayer 2nd tarapot lager sacurly, Sysem Secuiy: Indniders | Vingss
end r=laled fireads, fnsied systema

Seceurs Bhed [55H)

Unit Il Intraduction ta laT 9 Hars
Irbarnal of Thgs (aT], Nead of laT, Apsicalions, Anchiteclure, Enatling lechralogios, loT security and privacy.

T prodocnls

Unitill: Attacks against loT 9 Hours
Altachs againal T syslern (hardware + software], Allecks sgarst kT network proloools, Afacks against industry loT

Aitacks against Wb sesfens

Unit IV: Secure Boctstrapping for secure loT system B Hours
Trusted boat, Sacure bool, TPK and its usages, Remate aRestaton, fampsr resistant-prool-response hardware and B usaga
Epofzfrapping for foT

Unit V: loT System Security and TrustZone 8 Hours
System sacunty, Trustfare hardwars acchilacture, TrustZone software archibadures,

el seouriy

Teaxt Books

1. Syed Rameem Zaha, Mohammad Ahsan Chishll , Secusily and Privacy in e Inbemet of Thisgs * 1= Edlion ,Chapman &
Hal, 2020
2. Fei Hu [“Securily and Privocy i Inlemet of Things {loTs) Modes, Alonithms, asd Implementations”, 14 Edlion CRC Press

Reference Books
1. Rav Remakrishnan, Loveleen Geur ‘Infemet af Things Appeoach and Applicatikty in Manwdacturing =, 1% Edtian , Chapman

& Hal, 2019
2. Viay Madisct, Arshdesp Bahga, Infemet of Things, “A Hands on Approach”, UniversityPress 2015
b

Web Resources —ﬁ’m‘"ﬂ‘@*

1. hillpsifes. . ul edulheln shimi
2. hitp:oms. bl eduiask
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Internal Assessment Pattern
Cagmetve Loved Intemal Assessment#1 (%) niernal Assessmsnl £2 5
L1 i a
L i) n
Li a0 il
Total %) 1o 100

Zample Short and Long Answer Questions of Various Cognitive Lavels

L1: Remember

. Wihatiaenptography 7
2 LUstthe sppicdions of |aT
3 Mihali= Alacks against 10T syslem 7

L2: Understand

1. Expiain about networking

2 Expian Enabling technologias of loT

3. Expfain Sacks againg loT nebaork protocels
L3: Apply

1. DCescus about wed sacunty

2 Virite aboud Architecture of loT

3. Explain Aflacks againtt indusiry laT

1| dicaie bor the Siud=-d: s
Trcur

A A2Y and w e ALY .':'Zi:-".::-';
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JEI3 20EE003 Low Cost Automation I 0 0 3

Al the end of the course, students will be able 1o

Coda Course Suicomes Ham:]lm.r?mlh Dok
JEEONLT Understanding aubormation of assembly ines L
HEEQN3Z  Aulomation Using Hydraulc Systems L2
EEONR  Describe Aubomation Using Pneumatic Systems - L2
EEDN34  Eeplain Automaion Lising Electronic Systems L2
EEQN3ZS  Explain Assembly Aulomafion L2

1, Wizahdy Condributing | 2. Moderstaly Condribuiing | 3. Birongly Contnbuting, far the attsinmeant of raspecliva Pos
L1: Remember| L% Undersiznd | L3 Apoiy | Ld: Andbvze | L5 Evaluaie | LS: Create, Dok Dapth of Kn owledge

UNIT | : Automation Of Assambly Lines 9 Hours
Concepd of sufomatice-mechanizaion and auiomation - Concepl ol aulomabion in industy - machaneabon and

aulomation - classibcation, bafancing of assembly bne usng allable sgoims -Transfe lise-monitonng system
(TEME) (sing Ling Elatus - Line efficiency - Buffer slock Simulafon in assembly ling

Tranader dne-montanng system (TLUWE] csing Ling Stabes Line efickency

UNIT II; Automation Using Hydraulic Systems 9 Hours

Design aspests of varous clements of hydmidic systems such as pumps, vahies, Blers, reserdairs, aumilsars,
wehuabors, infensBers elc, - SelecSon of hydmalc Nuid, praclical case studied on hydrauiic circwlt desigr and performarncs
analysa - Sena valvas, alectre ydeadic valvas, propotional vahes snd thedr applications.

Seno vafes, elscin hyovmals valves, propoolions’ vaves eog P sppications

UNIT il: Awtemation Using Pnaumatic Systems § Hours
Prisurnalic fundamentals - condral elemants, pasfion and prassure sensing Jogc ciruits - gaiiching drewils - finge
corditiang modues and these infegralon - sequenBal ciculs - cascade methads - mapping methods — slep counter
meihad - compaund circuit degian - combination ciruit design. Preumaic equipments - seleclion of componests - design
calculztions -spplication - faull finding = hydro pneumetic cicuifs - use of microprocessons far sequencing - PLC, Low
cosl automation - Robate circuls

ot ol autormaiion - Robafs sty

UNIT IV: Automation Using Electronic Systems 8 Hours
Intneduchion - vanous sensors = ransducers - SQnal processing - s8mvo systems - programming of microprocessoes using
BOBS wstructian - programmabla logic conbrofiars

Progremming of icroprocessars esing B85 inglnuclion - progremmahls logic confolars

UNIT ¥: Assembly Automation & Hours

Typas and configurations - Parls defivery at warkstafions - Vaious wibralocry and non-vibrafory devicas for feeding -
hopper feeders, mtany diss feeder, centifuga and oneriation - Product desion for subomated assembly

Produet cesinn for saoratad assenbiy,

Text Books — RACp i

1. Anthany Espasita “Fluid Pawerwi spplications”, Penfce Hal inizmational, 2004,
2 Mikall P Grogvar-'Automation, Praducion Systam and Computer integrated Marwfactuing”, Prantice Hal,
Publicabons, 2007

il
i
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Reference Books
1 Kuo B.C, “Automats coninl sysiems”, Prentce Hal Inda. New Delhi, 507
2 Pelar Rohner, “Indusnal hydrasic cantrol’, Wiay Edilian, 1355
3 Muumdar SR, Preumatic System’, Tata MoGraw Hill 2008,

Internal Assessment Pattern
Cognitiva Lewal  Indernal Assessment®1 (%) Iniemal Azsesament &7 ()

L1 &0 50
L2 50 5
Total %) 100 100

Sample Short and Long Answer Questions of Various Cognitive Levels

L1: Remember

1. What is actomation?

2 Whalis Pneumatc fundamentas?

3 What is fransducers?

4. What is swilching ciruits?

5 What is Buler stock Smulalion?
L2: Understand
Explam Ling effciency,
Explan Ssleclion af hydraubc fuid
Explain Praumatic equipments
Explain programmatie logic controliers.
Explain Parts delrany ot workalalions

N
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Arthe end of the cowrse, students wil be abiz o

Mapping
Code Course Qutcomes withPds Dok
JOMECO3. T Igentify vamoug concepls of autemation and work pan transpod machanismg. = L2
d0MEQO3.2 [llustrate fe assembly sysiems and their apgfications - L3
MMEDOA  Describe theimpartance of handliag systems and icentfication systems. - L3
HOMEDO34 Apply the corcepts of pant famibies and maching cels into vanous production systems = L2
JOMEQ03.5 Recognize the impodance of automaled inspection and to distinguish the varous i L2

| conkml syslems
1. Wieakly Condriauting | 2, Moderabety Cordibiting | 3. Strongly Conlibuting, for the arainment of respective Fls
L1- Remermber | L2: Understand | L% Apply | L4 Analyze |L5: Evahiate | L& Cragte Dok: Depth of Knowledge

Unit I: Manufacturing and Automation-Over View 9 Hours
Production systems, Automation in praduction systems, Automation principles and siralegles, Reasos for Automation,
Warufachring operaliors, Funtfions in Manuiaciuring, Informebon processing in Manufachuing plant layouf, procucion
taciilies, Bosic alemenls of an auiomated sestern, levels af autemalics; Hardwan comporents [or aulomabon and prcess
contral, programmabie kgic conlrless and persomsal compilers, Auamation for mechining operalions

Unit Il: Assembdy Systems and Lina Balancing 9 Howrs
ProcessAczambly lines-marwa single stabions assembly, Manual assembly line, aulomated assernbly sysler-Ling balancing.
Buiternated Assembly Systems - Design for aulomabed assembly-Types of aulomabed smsembly systems-Pans feedng devioes

Unii 1l Autormated Material Handling Systams 8 Hours
Autornated Mataral Handling and storage system: Meferid Handling and fdenfificalion Technologies: Mebarial handling,
equipment Slorage systers, perlormance and [ocation sirategies, Automated slormge systems, ASRS, ypes. Functions,
matenal | hending equipment-Conveyars, AGVS, Industeal Robots-Anatormy, Robot condgurations, work wolume-ASIRS.
Automnalle identification methods, Barcode lechnology, RFIO

Uni IV: Manufacturing Cefls 8 Hours
Merulachuing Syslems and Avtomated Produdion Lines: Manulechaing systems, components o & meanufaciunng spsbem,
Hinghs station marufechuring colls, Autemated producsan lings, Appiications, Transfor fines

Uni V: Control Systems 5 Howrs
Conirol Systams-Process Indusiies Versus Dscata Manulacturing Industies, Condinuous Versis Discrete Coatnol: Conlineous
Conlral Systams, [éscrefe Cosfrdd Systems, Computer Process Conbot Cengndd Requiremernds, Capsblities of Computar
Conlral.

Text Books
1. | Mikall P, Groover, Autornafion, Production Systems and Computer
Integrated Manufaciuring, Kindle Edition, Prenkice Hall of India, 2016

Refarence Books M"

1. |C. Roy. "Robots and Manifeciuning Aufomation”, Asfahl John Wiksy & Sons
2. | Enshng Karl, "Campuer Based Industial Contrel’, EEE-PHI, 2nd edition, 2010

Wab Refarences
1. wpww.nphel Atmeac.in
L woew blechguni.com




Infernal Assessmeant Pattern
Cognitive Laval nlemaltsaegament¥ 1) Inbamaltpzasament® %]
L1 40 0
L2 40 a
Ll 20 a0
Tetal[R) 100 00

Sampla Short and Leng Answer Questions of Various Cognitive Levels
L1: Remember

Whial Is indusirial autoemstion

1.
2, What ere the differen costs inchuded in indusiry In desioning the pamticular product 7
3. 'Whalis produclion wolime?

4, Lisl the calegonzabon of producion sysiem

B
&
s
8
q,

‘Whal are e types of suomaton?

. What are he fealures of Flexiblz Asomaion?
. Wl is facteey Iype of Infecral sudemalion?

Dafine process.
What are process variables?

10.Wrat is meant by control system in autorsation?

L2: Understand

5-"'.'“":"-"!‘“-"'—"5 BN fe fa b

Euplaan Aubormalicn prnciples and siralegies
Compare Manual assembly fna, aulomated assambly system

Demonsirate companents of 3 manufackiing system
Campare Confinuaus Conlml Systems, Discrate Control Sysiams

Apply ihe basicalements of an automated system for ndusknal ssomation
Apply differert types of aulomated essamibly systems for maoderate plants
Apply the Barcode technology, RFID for industrial actormation

Crscuas Automated production lines, Applicaiions, Transler inas
Diazign & capabilties of comparer conlral sysiams

ST AR pEP e it oy ard Hoad e

U2 EE md wew ) SO A

Ihestzate Mabenial handing, equipment, Storage systems. pesdommance and Iocalion siralages

— fAOaid—

CONTROLCOPYATTESTED
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AL gnd of ine Courss, siudants will be ablke 4

Map Dol
Code Course Outcomes ﬁmm
205HO0E1 | Explain b fundamenlals of Design Thinking and inmevation L2
205HODEZ | Emgathize and analyse modal action plan L2
206HO0E | Describe the principles of innovatian and ldea gerersion lor prodisct desien . Lz
MSHDONE A . Apply deslan tinking bechniquas for givan Lasks L2
2LSHDOES | Apply e desson thinkng bechnigues far solving problems in venous sacioes L3

1, Weakly Cantabuting | 2. Maderately Cantrbwting | 3. Strangly Contributing, for the sftainment of respective Pas
L 1: Rsenembee | L2 Urderstand | L3 Apply | L& Anabyze | LS Evahiata | L& Craste, Dot Depth of Knowlsdge

Unit Introtiugtion o Design Thinking hours
Infrechaclion l-:l clements amd penaples of Design, basics of designedal, fine, shape, form as fundamenial desgn components.
Principles ol gesign. Infroduciion o design thinking, hisbory of Design Thinking, New materals in Indusiry

Unit 8; Design Thinking % Hourx
Desigh th'ﬁmg process (pmpattize, aralyze, idea & protolype), implementing tha process in diving frvanBons, design thirking in
social imovetions. Tools of design thinking - person, cosumer, joumey map. bran stoeming, peoduct - developmert

Unit il: Inngwation e
At ol inouation, Diflerence between nnovaton and crealiviy, fole of crealaly and innovation In organizations. Ceeavity to
Inncvation. Teams for innovation. Measurng the impact and value of creativity. Product Dasign: probilem formatian, infroduci on ta
prduct design, Product strategies, Product value, Product planning, produet specicaions

Unit IV: Design Thinking for Strategic Innovation 9 Hours
An ecemiza in design fhinking - implementing design thinking for befler pmeess, Implement dessan (hinking process: in varnous
Indusifies, E]a?ign Erinkirg lor Stat-ups

Unit V: Design thinking In Various Sectors 8 Hours
Casa stydiea in Infarnation Technology, Finance, Educalion, Management and Relal ssctor. Analyze and Pratobyping, Usabdity
teating, Cepanizing and intarpreting results

Case study leaming cutcomes:

Make use of praciical design thinking methods in ewvery stage of peoblem with the help of method femplates

Apply design thinking toa problem in order b gemaratle inmovalive and Lser-cenlic solions

Empalhize with end user and intiae & new workng cullure bised on user-ominG sppmach

Frul:-jtyp-aaﬂ run usabliy fesls for unbiased examinafion of the produd in onder bo identify problern

R

Teat Books

1. Tim Brown, Hampar Bofins, Change by Design, 2004

2. David Lee| Dezion Thinking in the Class Room, Ulyssss Press
Reference Books

1. Design tha Fulure, Shmubin N Shelly. Martan Press
2. Wiliam Lidwal Rritina Hekdes, Ji Bubter, Universal Pringples of Design
3 Chasbrough H., The Era of Open Infovation

4 Chitale A. K. and Gupta R. C., Product Design and Manufacturing, Prentice Hal :E e
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Wed References

10 0T LR P G B =S

Pt iinplel asintmurses 11 1105124
hiips:loninacourses npbel ac mfnoc 19_mogSlipraview

e i rel/ o sinessipmseretaliars!, fprodoclifecyceidefaul himd

hitps.iidocs orecle comicd/E 11108 _02teindpe ! FE1 1087 _01.pcd

v, bizliings. com » Home: + Markedng + Product Develiopment

hitgs: Hower miredtnicls. comiwrainsim b

Frftpe: s quicksprout.com/, ow-lo-evense-nginesr-your-compelil

v, viert abe comitiog idocumentationreverse-angineesng Mips isuppor micrcsod comien-uskhiZ73E 14
Wit suppoet google comidocsenswen 1 T97407hi=en

Fittpms: e, youtube comiwatoh = 2miS DB eling

havrtuainstnactor comfonashoria ning, himl
Hiips:idechacl dantard adill, Sdesgnmesources SlodeGideBOTCAMBE0I0, pol
hidps:iidschaol Stanfond edufusa-our-mehiods! §.

. Felps:ihaea inberactiordesign. orglieraturararice/5-slages-in-he-design-lhinkng-process 7

Filpibanéesngraup. comlariclesdesion-thinking! &
hitpa:iidesgnihinkingloreducators comidesign-iirking 10,

. i desigreinkinglrematilityogywp-content’./ ONaplenPach_Warkshest pal

Activity Based Learning [ Suggested Activities in Class)/ Practical Based learing
hipetdschoalistanford edubdgiftf

Imternal Assessment Pattam
Cognitve Laval Internal Assessment# 1 (%) Inlema Assessment # 2 (%)
] a0 20
12 50 50
LG 30 a0
Total () 10 100

Sampla Short and Lng Answer Questions of Various Cogniive Levels

L1: Remember
1. What o you mean by design tinking?
& How design thinking works wihin a product development procesa
L2: Understand
1. Explan tha slaments and principies of design
7 Difterentiste bebwesn crzativiy and innavation
L3: Apply
1 How ddsign Bhinking hedped financial sactor to gan the consumer drust'?
CONTROL COPY ATTESTED
B Chairman

Board of Studies
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20EEH01 SMART GRID 4 0 0 4

A he end of the courss, studenis wil ba abie 1o

Magping with POs

Code Courge Duleames

por poz Poz  DoR
SIEEHD 1 Get moquaktad wilh cillerend smarl devices and smart metens i i z Lt-L#
ZIEE HIT.2  Descriog how modern poser digibofon system fincions B 1 z L1-L2

. Whenlfy sukable commurecakon networks for SmaEl Gid

FOEE HO1.3 applicafons 3 1 2 L1-L2
20EE HO1 A Mently sukabhle smarl madars for Smari Grd spplcstions i 1 2 Li-L2
HEEHD.S Dwscrba bases ol Communicafion HNeteorks & 10T 3 1 g L1:L2

1. Weakl Contributing | 2. Medatalely Cantribuling | 3. Stongly Cortrbsting, for he stisimend of respacie Pas
L1: Ftunemh!ar | L2: Undersiand |LY Apply | L4 Anshee | LS Evaluste | LB Crazte, Dok: Deplh of Knowlsdge

Unit: Intreduction to Smart Grid 12 Hours
Inroduction - Evolution of Beckic Grid, Smarl Grid Goneepl - Definkions and Nead for Smarl Grid = Fenctions =
Dpporluiies (- Benafils and chalenges, Tarhnology Drivers

Diference halween cometional £ Sma Grid

Unit l: Energy Management System 12 Hours
Enprgy Mamagemenl Syzlem |EMS] - Smari subsiafions - Substation Aulcmation - Feeder Aulom aton, SCA0L - Remele
Terminal Link — Protocels, Phaser Meassrament Unit = Wide area monlonng probedian and conbrol, Smarl integralion af
angEgy resourcas = Renewabie, nbarmitant powar sounces —Energy Storage.

iekgenl Ebctronk Devces

Unit ll: Distribution Management System 12 Hours
Dhstritritbon Managemant Syatem {OME] - Voll ! VAR contred - Faul Detection, | sl tion and Sanics Restoralion, Nebwork

Recrefigurabon, Cutape management Syzlem, Geographical information System, Effied of Pug in Hybrid Eleciic
Wehicks

Customer mformation Spsfem

Unit V: SMART METERS 12 Hours
introdction i Smarl Mesers = Advanced Meberirg infrastructure (ART), AMI protocols = Slardards 30d inliatkas, Demand

zida managemanl and demand response programs, Demand priong and Time o Use,

Rgal Tine Pricig, Poak Timé Priciag

Unit ¥: Communication Networks & 10T 12 Hours
Blaments of cosimunicalion and networking = archileclures slancards, PLL, Zobee, GEM, BPL, Local Area Metwork

(LAN) - House Area Metwork (HAN) - Wide Area Network {WAN] - Eroadbend aver Power line (BPL) - IP based Prokocals
- Besics of Wab Service and CLOUD Campeting, eal &

Cyber Securly far St Grid
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Textbooks:

1 Siuael Borlass, Smard Grit isdrastmetrs”, Technokagy sl Soluliass CRC Pregs 3012
2 lemaka Ekasnapake, Mick Jenking  Kihsnl Lipsnage, JFanzhorgy Wu, Akhko Yohoyamas, “Smart Geid:
[Tachnology and Applications”, Wiey. 2012

Reference Books:

1. Mini-§ Thamas, John O MeDonoid, "Posar System SCADA and Smart Grigs’, CRC Press, 2015
2 Rennzih ©. Budss, Jayil G, Deshpance, Maioa Tholan, “Communiceian Mebworks lor Smal Grick”,
Epringer, 2014,

Web References:
1 hitpsinplel.at. nieour=as 08N 07108 1071 13

htm'nal:.ﬁmnmlnt Pattern

Cognitve Lavel  Internal Assessment#t (%) Infernal Assassment #2 (%)

L1 50 50
L2 50 50
Total (%) 100 100

Sample Short and Long Answer Questions of Various Cognitive Lavels
L1: Remember
1. Define smarl grid concept and explain its necassty

2 Compare mioro grid and smael grid.
< lompare convenfiona milering and smart maaring.

LZ: Understand

1. Explain ED application Ied monitaring and grodzction

2. Explain kow the aulsmalic meler reading cen make The systam smarbar
1. Erplin the smert subsiation,

CONTROLGQFYATTESTED

E

Chairman
Board of Studies (EEE)
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20EEH0Z Advanced Smart Power Grids 4 0 0 40

At ihe em:'l of e course, shudents will be able to

Magplng with PO's K

Code Course Qulcomes PO 3 FS01 Do

JOEEHO.T Undarstansd m_ grids =nd analyze e smart gnd polcies and - 3 -2

T devdopmants in gmart gids

HEEHIZ]  Devalop concepts of smart gnd technalogias in hybird eleciical vehicles 2 2 LYtz
MEEHN?A  Uncarstand smar substafions, fepder subometion, G1S. 3 z L1-L3
MEEHD2Y  Analyzo micre grids and distributed ganeralics syskams 2 1 L1-L2
MEEHOT 5 fnelyze fne effect of powar quallly in sman orid and to uncersland Falest 3 3 L1-L2

desedopments in 15T for smal gid
1. Wasdy Contibuting | 2. Mederatsly Caniribuing | 3. Strongly Conbribufing, for S attainmant of respactive Pos
L1: Ramember| L Understand | L3 Apply | L4: Analyza | L5: Evaluate | L; Croate, Dak:Dapty of Knowledge

Unit I: Ivtroduction to Smart Grid 12 Hours
Evolutian of Electric Grid, Concept of Smart Grid, Definitions, Meed of Sman Grid, Functions of Smad Grid, Opportunites
E Barriers of Smart Grd, Differance betwesn canvenbonal & smarl grid, Concspl ol Besiien &Se-Healng Grid

Fregant devsicpmant & (nfarnational polcies o Snavl Grid

UnitIl: Smart Grid Technologles Part 1 12 Hours
Infrodudion o Smart Mefers, Real Time Prizing, Smad Applances, Automalic Meter ResdinglAMR), Outage Managamant
SystemdOMS], Fiug In Hyond Eleciric Vehigdes{PHEW), Vehicle o Grid, Smari Sensors,

Hizme & Bulding Aufomedon, Plase Shitng Trensfimmans.

Unit1ll: Smart Grid Technologies Part 2 12 Hours

Smert Substalions. Substafion Automatian, Feader Automation. Geographic Informaion System(GIS), Ineligent
Bectonig Devices{ED) & thair apploation loe manileeing & probiclion, Smat starage ke Batlary, SMES, Pumped Hydm,

Compreased Ar Energy Storage,

Wide Arxd Ieazurament SysfomWAME), Bhage Messurament Uni[BAL],

Unit IV: Micro grids and Distributed Energy Resources 12Hours
Concept of micrg grid, need & applications of micmgrid, fermation of microgeid, |ssues of infanconnection, pralackan
eontral of micognd. Plastic & Organic salar cebs. Thin fim solar calls, Varable speed wind generators, fued cells,
microburbines,

Caplve power plants, Integration of mneashls enangy Seivces

Unit V: Power Quality Management in Smart Grid: FAC o pa"b—  12Hours
Powar ity & EMC in Smant Grid, Powee Quality issues of Grid connscted Renawsble Enargy Sources, Poser Quality
Canditioners for Smart Grid, Web besed Power Quality maniaring, Power Quality Audi.

Information and Communication Technology for Smart Grid: Advanced Melesing Infrastiuetiee (AMI), Hame
Araa Metwork (HAN), Nesghborhand Area Netwark (MAN).
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Text Books
1, A8 Kayhanl, Mohamimad N. Marwal, Mn D= Integratios of Geeen and Renswable Enargy in Electic Power
Syabams”. Wilay

2. Clade'W. Gelbngs, “The Smarl Grid! Engaling Enargy Efficisncy and DemandResponsa”, CRC Prass
3, PBeler 5 Fax Penner, "Srmarl Power: Chrnabe Changag, the Smard Gild, and tha Futume of Elsclic Ubkbes®,

|stand Press; 1 aditien & Jun 2014

Reference Books

1. JenskaEkanayeke, Mick Jenking, FithsinLiyanage, Jienzhong W, Akihdoa Yaokoyama, "Smant Grid: Technology
and Applcatons”, Wilay

2, Jean Claude Sebannadiérs, MowedineHadjsaid, “Smart Grids”, Wiey Blackwsil 15

3, 5, Chowdhury, 5, P, Chowdhury, P. Crossley, “Micrognds and Active Diskibution Metwaorks,” Instiution of
Eaginearing and Technoiogy, 30 Jun 2002

4. -Buer Borlasa, “Sman Grids (Power Engrieering)”, CRC Prass

% badres Canvalle, John Gooper, “The Advancad Smart Grid: Edge Power Diving

Web References

T hepswesw, goog e comiacdk s R s=00 heS Baos s .
MARSEw YEHYC Ok EBAAG b Eaes2Raig= AQDES RM: JaBdDXET r07 Vepd 7001 EpCAlofnas|fad
uri&ved=2ahLIKEw|AT pROT-r1 AW gs YBHUWNC oA 00 0xABagDEAM

2. hitpsfwanw.smartgrid. govihe_smart_grdismar_gid himl

3. hopsVnpbelag.infcourses 1 0S DTHOETOTH

Infemal Assessment Pattern
Cognitive Imternal Assessrmerd 81 Internal Assessment #2
Level (%) (%)
L1 20 49
L2 5} 50
L3 10 10
Tatall{%) a0 108

Sample Short and Long Answer Questions of Varlous Cognitive Levels

L1: Remember

1. Dwefine smart grd concepl

. Compare micro gtid and smert g,

. Slate the ssues of ntercannactng the micro grid with the uliliy gnd.
4. What is power quality conbrol technologias?

3. Mow the power quelty can ba improved in sman grid

E

L2: Understand
Explain tha rake of HAN in smar grid

Oraw Ie Bow chart of procedure for montarng power qualty and issues of power quakity monitaring
Expiain Blustoath, Wi-Fi and GPS
Expiain Wi-Max based communication and wiraless mesh netwoek,

Bl po e
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L3 Apply
1, Explan he power qually Ssues in power gnd relaied to renewable enargy SOUrCes
2. Describe the significarce of slectomagaelic compatabiily in power sysiem with power grid

| — ENDRopdg -

CONTROL COPY ATTESTED

o _ Chalrman
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WiEl 20EEH03  Electric Power Quality 4 0 0 4

At e end af the course. sludents will be able 1o

Mapping with Po's

Coce Course Culcomes B e Dok
HEEHDY.1  Differendiole different fyoes of power qually problams 3 ) 1 Li-L2
Esplain tha sounes of voltage say, vollage swell, interupions, v
HEEHJ?E transiants, long duration over voltages in 8 power system, 3 d 1 Li-Ld
Esplain the principle of valtage ragulation srd power factar
MEEHD3 3 e of mathods 3 2 1 L1-E3
20EEHIZ4  Ewplain bhe hammonics in & powar system. 3 2 1 Li-L2
Demonstrale the relalionship betmean deslribuled generation
SIEEHDE.S
and gower qualily 3 2 i Li-L2
1. Wizakly Confribuding | 2. Moderalzly Contruting | 3, Srongly Conbriauiing, for the affainment of respeclive Pos
L1: Remember | LZ: Understard | L3 Spply | L4: Analyze | LS. Evaluate | LE: Create, Dok Depih of Bnpwiedqs
Unit | Introduction 12 Hours

Overvidsl of power qually - Concern aboul e powar quality - Caneral ciasses of power quality and vollzoe guality
profiems — Transients — Long—duration waltage varaSons —Shoi—duratian vallage wanatons — Yekage unbalancs —
Yéavaform distrfion = Valaga fuckeation = Power frequancy variations.

Undkarstanding of trensmission inoz, Diffavent frpea of essoe smd condilona

Unit I: Voltage Imperfections In power systems 12 Hours
Poeer quaity ferms - Voltage sags - Voliage swells and imlernplions - Sourcas of voliage sag, swall and inlamipdions
= Monfingar loads = IEEE and 1EC slandams. Sourca of Tansient over voltages — Prnciples of over woltaga proleclion —
Davices for ouer woltzge profectan — LNty capacitor siiching ranssnts

Canises and Efacts of Transiand Vollpgas

Unit 0z Voltage Regulation and power factor Improvement 12 Hours
Principles of mgutaling (he walfage = Devica for valtage ragulation - Lility vollage reguiator application - Capacsor for
wollage regulaion — End-user capaditor appicaion = Regqulating ulilky woltage with distribubed rasourcas = Flicker =
Power factor penalty — Static VAR compensalions Tor power fachar mprovement,

Capasior Banks, Symchmnows Condensar, Phase Advancsrs,

Unit IV: Harmenic distortion and solutions 12 Hours
Vollage| diskortion ws. Cumant distortion = Hamnonics vs. Transients = Harmonic indices = Sourcas of
harmank:s — Effect of harmonic distorion — Impact of capacitors, ransfoemers, molors and meters - Poant of
commof coupling = Passive and aclive fillering — Nurrerical problems

The Effgeis of Harmomcs on Powar Qualty and Enargy Effciency

Unit V: Distributed Generation, Powear Quality and Monitoring 12 Hours
Rieserpence of dislribubed generalion = DG technologies = Inberfaca io B ulilty system - Power qually issues and
apesating canficts — DG on krw vellage disirbution nebwoeks, Porwr qually maniloring and considerafions - Hsloneal

perspective of PO measwing inshuments - PO measurement equisment - Assaszment of PO measuring data =
Appfication of inleligent systames — PO menitoring standards

varaus real tma monitaning of power quaity —J’ﬂﬁ!m_r
Texthooks

1. Dugan R.GC., McGrenaghan MF., Santoso 5., amd Beaty H.W., "Electica Fower Svatanis Cualty”, Second
Editian, MeGaw-Hil, 2012, Ird edifion.
2. Bolen MH.J, "Elecric power quatly problems”, IEEE series-Wiley India publications, 2011
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Refarence Backs

1. Pemner, Eennedy B, Power Quadty”, Firss Edilicn, MoGraw—Hil, 2000,

! Bollen MH.J, “Understanding Power Clealty Problems: Vollage Sags and Inbaruptions®, First Ediion, IEEE
Prezs; 2000.

3. Rerillaga ). and Wason MR, "Power Sysiem Hamonics™, Second Ediion, John Wiy & Song, 2003,

4. Rasiwe W.E and Sendaula M.H., Van Maalrad Reinhold, “Eleiie Power Cuality conlrol Techniques”, Naw Yok,

Web References

1 Eimp;.'.*-m-r.gnehargur.acinufsim‘gmbargur.acn‘lilﬁ']ealurﬁ_des}#&ieﬁmﬂ_pum_sﬁtmn

§_quality pdl
z Ifmp:.'.hptalac.lnfmumgsﬂEﬁtﬂﬁﬂﬂPﬂmmmquaHy_m_mw_dimthn_syﬂmpdf

3. bilpswew accessangineennghbrary. comibeowselpower-gualiy-in-electrical-syslemsd
Internal J@.meﬁ!mmnl Pattarn

Cognitive Level  Inbenal Assessment #1 (%) Infernal Assessmant #2 (%)

L 40 40
12 10 40
L 0 20
Tatdl (%) 100 100

Sample Sher and Long Answer Questions of Various Cognitive Levels
Lt: Ramambar

What are the causes fo inlenmplions?

Wirite the remedies to improve power quaily?
Distinguish power quality and vallage qualty
Wit diffzrant typas of DG technologies
Warite: standards of powir cuality monibaring
Wirite diftsrant types of o linsar Dads

B

L2: Undersiand
it fmlm different tyoes of iransenks

3, Explein abaut vericus salullons for over valtage proteciion
3. Esplan abaut bong duration and shord duration voizge vanalions

L3 Apply

1. Draw biock diagram of sdvanced pewer quality manilaing systams and axplain
I Explan impact of DG on low voltage distribusion networks

& Explan Static VAR compensabion for power facior improvement 2 :_.:_. LE >
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Mmenip! il cowrse, shudents will be abde 1o

Mapping with FO's

Code Courss Oubanmes Dak
MEEHNAA  Dulfing varkous electic and hybrid vishicle archibectures L2
IDEEHO4,Z  Understard aboul drives and contral. L2
SOEEHO43  Selectbattery, battery indication system for EV applcations L3
MEEHI44  Analysa baftery chamer for an EY L4
AEEH 4.5 iﬂ;ﬁlﬂlﬁt;;mﬁm condgurations of elachic vebicles and L3

1 Waekly Coniruling | 2. Moderately Contribubng | 3, Sirangly Contributeg, for the attainmenl of respective Pos
L1: Remembet | L2: Underatand | L3: Apply | L4: Analyze | LE: Evalusta | UG Creata, Dok:Depth of Knowledge

Unit | ntroduction to Electrie and Hybrd Electric Yehides , 12 Houra
Susiainabie ransporialion, Eriefhisiory of ebecric vehickes (E'"s), Hyrid electric vahicles, Fuel cellvehicles, Architgctures
of EV, Series HEV, ParaBel HEVs, Diesal HEVis PHEV & FCEV, Hybridization retio, interdiscipinary Mahure of HEV,

Challenges and key lechnology of HEVs.

Unit |l; Electric Machines and Drives In HEVs 12 Houirs
Inlrodustian lo induclion madar drives and cantral Prnciphs of eperation and anzlyziz of BLOC motor Drive, PRESM drive
and SR drive.

Unit |10 Pewer Factor and energy instruments 12 Hours
intredhuction fo Energy Storage Reguirements in Hybnid and Elecric Vehicles: - Batery based energy storage a5 ils
analysis, Fusl Call based enargy storage and 2% analysis, Hyteidzation of difierant enargy siarage davices. Sizing the
drive svstam, Design of Hybrid Eleciric Vehick and Plug-in Bledic Vehice

Unit I'v: Erergy Management System 12 Haurs
Energy Mansgament Stratagios, Aubamobve nobwerking and communicalioe, EV charging standards, V25, G2V, VZE,
WIH. Busnass E-mobdily bisires:, alochficafion chalenges. Bugsineis. E-motlity business, eleetrifization challangas

Uni s Mability and Connectors 12 Hours
Comnected Mobdiy and Autonomous Mobidy- case shudy E-mobilty Indian Roadmap Perspeciiig, Policy EVS I
infrastruciure system, integration of EVs in smart gnid, social dmsensions of EVs. Connacliors- Types of EV charging
conneciar, Medh American EV Flug Standards, DT Fest Charge EV Plug Stznderds in North America, GCS (Combined
Changing System ], CHAJeMD, Tesa, Evropean EV Pl Slandards

Text Books

1. | Emadi, & (Ed.), Miier, L, Ehzant, M., "Yehicular Eleciric Power Systema” Boca Raton, CRC Press, 2003,
2. | Hugain, | "Blecric and Hybrid Vehicles Boca Raton, CRC Press, 2010,
1 | Emadi, & (Ed.), Miier, ., Ehsani, M., *Vehicular Electric Power Systams” Boza Raton, CRC Press, 2003

Reference Boaks
1. | Larminie, James, 3 John Lowry, "Electric Viehick Technokogy Explained” John Wikey and Sors, 2012,

2| Tarig Munesr and ene lllescas Geecla, “Tha autcmobile, In Electric Vehides: Prospects and Challenges’, Elevier,

2017,

3 Ehaldon S, Willareon, "Enangy Manegameant Srategies for Electric snd Plug-in Hybed Ebaciric Wahicles”, Springer,

1

{213 '

20EEH04 Electric Vehicle Technologies 4 0 0 4D
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. Z20EEHD05 Energy Audit Conversation and Management 4 0 0 40

Al the end of lhe coursa, sludenis wil be able jo

Mapping wilth PO

Cade Course Outcomes Dok
|, Toundersland enemgy efficiency, stope, conservalion and

JOEEHOEN tachiokiies. L2

HEEHDEZ  Todesign energy efficient Bghting systems. L2

To eslimateicaculsie power factor of systems amd

Lo propase suitsble compensation lechniguss =

HEEHDSY  Towundsrstand anengy sonsenvalion in HVAC systems Lz

JOEEHDES To cacuiate ife cycle cosling amalysis and refurn on L
T investment on energy efficient technologies.

1. Wiakdhy Cantihidfing | 2. Moderaledy Candributing | 3 Strangly Contribuling, tor the attanment af eapectie Poa

L1: Remembear | L Understand | L3: Apply | L4: Analyza | LE: Evaluale | L8; Craals, Dol:Depih of Knowladgo

Unit |: Basie Prnciples of Energy Audit and management 12 Hours

Enangy audi = Dafinifions = Conpapt — Types of audit - Enamy index — Cost indax = Pia charts <Sankey diagrass = Lo
penfiles - Energy conservafion schomes and enargy Sawing potental = Wumsrical problems - Prnciples of enengy
managemant — Initiating, planning, conkeolling, pramating, monitoring, reporting — Energy menager - Quailies and
funclions = Languaga = Quesfionnaira = Chack list for top managemani.

Unit I: Lighting 12 Howrs
Mdifcation of wxising sysems - Replacement of existing systems = Prioities; Defirdtion of terms and uails = Lumingus
cficiency = Polar curve = Galoulation of Bumination kel = Buminaticon of incined surface o boam = Luminarcs of
brighiness ~ Types of lamps - Types af fghting - Elnctric fighting ftings (uminarias) = Floed lighting — White light LED
and enrdutling Palymers - Energy consereadion maasues

Unit W Pawer Factor and anargy instrumants 12 Hours
Power fachor — Methods of improvemenl — Location of capacilors - Power factor with pon linear loads — Efsct of
hem'runms on Power faclor = Mumerical problems. Energy Iesinements - Watt-hoer medar - Dafa laggars -
Tmumupm Pyrameters — Lux metsrs - Tong 1estars — Power analyzer.

Linit Iv: Sqm Heating and Yenlilation 12 Hours
Werilitatian | — Air-Condilicning (HYACT and Wabar Heating: Inbroduction — Hesting of bulidings — Transfer of Heal-Space
healing n*-ﬂmda — Wanblatice and sir—condiioning —nsulator—Caooling load — Eleclric watar heating aysiems - Eneagy
censervation methods,

Unit V: Econombc Aspects and Financlal Anakysis 1% Hours
Uederstanding enecgy cast - Econamics Analyzis = Deprecizfion Methods - Time value of money - Rale-of refum -
Prasent werih method - Repiacesent analysis - Lie cych cosling analysis.

Head of Iru.rem eppraizal and criterla - Calculabion of dmpke payback pedod-Falurn on invesbmend = Mel present
value — Intésmal rate of refum — rumerical examples - Applications of W cycle cosling analyss — Retum on investrant -
Mumerical euampis.

Text Books

1. Hand Beok of Energy Audt by Sond Desai- Tata MoGraw hil —-II@E.U@E::;.

2, Erargy efficland alectric mobons by Jolin ©. hndress, Mareal Dakker Ine Lid=2nd edilian, 1925
3 Epargy management and conservation <k v Sharma and Povenkstaseshsishd! K Infernsbionsl Pobishing
Houss gl id, 2011,
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Reference Books

1. Enangy managament by W R, Musphy & G. Mckay Buther warth, Bsevier pubications. 2012

7 FElechric Ensargy Ublization ard Comservafion by 5 C Tripalhy, Tata McGraw hill publishing eampary Lid, M
e,

3 Emargy manegement by Faul o’ Callaghan, Wc-Graw HIl Book companmy—1st ediion, 1982,

4. Enangy managament hand tack oy W.C. Tumar, Jchn ailay and sons

Wab References

I
1. Bttparptelas nfcourseal 108 04105 10408 T

4. https: e, edi. orgicoursedeiaciricily-and-magnedsm-maxaels-aquations
3. Attps:few Ldemy. comicourseanangy-audil
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20EEHDG Elecirical Load Estimation 4 0 O 4.0

Al theend of the course, stsdents will be able o

Mapping with PO's

Code Courss Outcames Dek
HMEEHIS1  Understard the basic concepts of Eslimatian L2
sEpnggs EXPAin esfimaion and  costing of residental and L3

I commercial buildings
IEEH033  Explain estimation of industrial imstallatiors -
SEEHISA Cﬂrgdnlm maniloring and Tesling of vanous elecincal i3

equipment

NEEHISS  Leam Disiibution systems, its typss and substations L2
1. Wiesidy Contibusing | 2. Medeatsly Cartibuling | 3 Stangly Contribuling, far he altarmant of reapaciie Pos
L1; Romambar | L2 Understand | L3: Apply | L: Analyze | LE: Evaliale | LE; Croaba, Dak:Depth of Knewledge
Land Eﬂ'ﬂ'ﬂ Principles of Esfimation 12 Hours

Inroductin o estimatcn & costing. Electrizal Scheddie, Catalogues, Marke! Sunaey and soure selection, Recordng of
eslimates, Determination of required quantly of matedal, Labor condtions, Detemmsination of cosl materdal and Rbour,
Consingencies, Cwerhead charges, Proft, Purchigse system, Purchess enquiry and -seleclion of approgriste purchese
made, Comparative stalement, Purchase orders, Payment of bills, Tender foem, Generdl ides about E nule, Indian
Electricity fhct and majer applicable | £ res

Wnit I E:IIin'n'h'nn of Damestic insfallations 12 Hours
Standard practice 3s per 15 and [E rules, Planning of crculls, sub-circuits and position of diffecerd accaseories. alectrical
layoul, praparning eslimates incliding cost as per stheduls rala pattern end acteal market rete

Linif 1 Estimation of Indusirial Installations 12 Hours
Feefeniant [E rules and |3 slandard peachioes, plansing, designing and esbiralion of installafion for single phase mokors of
diffarent ratings, elecincal cirouil disgeam, stasters, preparation of list of malariaz, eslimaing and cosling euencisas on
warkzhap with singhe phase, 3-phase molor load and B light ad [3-phase sapply System) Sorvice free conneclions
esmate for domestic and Industnal loads fosrhead and Under: ground connectians) from pole b energy meser

Uit I Estimation of Over Head Transmission & Distribution Lines 12 Hours
Intreduction, Typicdl AC eeckical powes gyshem, Main companents of averhead lines, Facars governing heighl of pole,
Determination of sze of corducior for overhead ransmission lne, Poinds o be considansd al the time af escion of
guwarhead res, Positioning of condustors and aftachasant to naulabors, Jumpers, Tes-ofla, Carhing of transmissicn lines,
Clearancas of cancuclor fiom ground, Spacing batwaan conductors, Tasting and commissioning of overhead distribution
s qu impariant spacilications. | G

Umit V: Estimation of Substations 12 Haurs
Inraduction, Classiicstion of substation, Indosr substatiors, Outdocr substations, Seleclion and locabion of sie for
sibslation, Main Electical Connections, Graghical symbals for verious types of apparatus and circuit elemenis on
sshition pain connection dagram, Key disgram of lypical subsiations, Eguipment for substalion and swichgear

InstaRations e e
Text Books ;

1. J.B Gupta, 5K Katana and Sons A Caurse in Elecrical Instalation, Estmaling and Costng” 2nd edilion, 2013
. Reina & Beltacharys, Wiey Easlern Elestrical Desion; Estimatian & ﬂn;-ﬁnn‘ énd adition, 2008
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Referance Bocoks

1, .Eau;lqaal Singh, Dharpal R & Co. "Esfmaling and Gosting” 2ra ecibion, 2003,
2. 5L Uppal “Esfmalirg and Casting” , Ind edidon, Fhanna Publshers. 2004,
3, HPAlagappan and B Ekambaram, "Electrcal Eslimating and Costing™ 2nd edifion, Taka Megraw Hill, 2006

Web References
1. bt/ aleciricalachnobkgy org201 505/ earhing-snd-alechical-gmurding-fypes-of-aarhing himd

2 hitplimpiranseo vic.indendar flesholme.y pdf (Trangmizsion Lin Mabarials and Irskalafion wark)
1 hifpslewe argoncom sl datafassetaladl a0/ 68N 1R 13 -Bubs-Degign-Manaal pdf
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20EEHO7 Challenges and Impact of Electric Vehicles on Smart Grid 4 0 0 40

Abthe erd of tha course, shudenls will be able ko

Mapping with PO's Bok
Cada Course Jutcomas
— Describa vehicle electrbication and impact of charging 02
* shrafegies.
206EH072]  Descrite the niiuence of EVS on power sysiem L2
| and woltage resene from
S0EEHDT 3 Describe (he frequency conkro q L3
| EVs
P0EEHAT4  Explain ICT sclutions of EV developmant L2
Z0EEH07 S Explain decentraized charging schemes L2
1, Weakly Contribufing | 2. Moderataly Contribufing | 3. Swongly Contributing. for the altanmant of respective Pos
L1: Ramember | L2: Undesstand | L3: Apply | L4 Analyze | LS Evaluata | LE- Create, Dok Depth of Knowledge
Uait k Inroduction of Wehicle aloctrifization 12 Hours

Introduction, Impact of chargiag steatagies, EV changing opfions and infrasinsium, eneigy. ecsnomic end envirnmentsl
canslderations, Impact of EY charing an power grid, aflest of EY charging an geserafian and load profils, Smart charging
technologiezs, Impadd on invesime

Unit K Influgrice of EVS on power sysbem 12 Hours
Ingreckuctian, Identificaton of EY demand, EY panetration leval for diamant scanariis, classicalion based on penetatian
lessl, EV impecis an sysiem damand: dumb charging, mulliphe Badlf changing, sman changing, Gase Sleles

Lini Bl Frequency Comral Reserves & Volage suppart fram Eva 12 Hours
Infrccuchian, powar system Bnciliary services, slacint vehicles o support wind powsr inbegralion, alectne wehichs as
frequency control resarees and tardiary raservas, wollage suppart and eleclic wehicls inlegrafion, properies of Feguency
reguistion resenas, conbrol strategies for EVE ko support Feguency regutation

Unix Iv: IGT solrtions to support EVS deploymant 12 Hours
Infreductian, Amhitecture and medel for amadt gid & EV, IOT plagers in smad grd, smart metering, informafon &
cemmuncaton models, lundional &nd logical modeln, lechnology and sdlufion far amand geid: inleroparablily,
eemmuncation iechnokiges

Unit V: EV charging facility planning 12 Hours
Enengy generafon scheduling, diflerant power sowces, fucuant eleciicily, cenlralized charging schemes, decenlralizad
charging schemes, enengy storage megation inbo Micogid, Design of VG Aggregator

Text Books

1. | Amir Khajepaur, Saber Fakah and Avesta Goodarzi, Electric ard Hybiid Vehicles Techackogies, Modelling
and Gonirat A Mechaironic Appraach’, John Wiley & Sons Lid, 2074,

2. | James Larminia, Jobn Lowry, "Blactic Vehick Technology Explained”, John Wikey & Sons Lid, 2023,
ﬂnfumnq';a Books
1. Crouzs W.H, Anglin DL, "Automotive Transmission and Power Train construction”, MoGrsw HIl 2016
2 JGabriedgen,"Automative in-Yahicle Metworics®, John Wiley & Song, Limiled, 5008

—R0 el

Web References

1. |htips:dwwn couraera. anjdectunaislecic-ulifies'S-2- amakgrid-Y U PgV
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Tl 20EEHDB Optimization Techniques 0
20F ph q 4 0 0 4

At the end of the course, students will be zble to

Coda Course Cutcomes Mipping whitFOw Dok
HEE4D3A  Urddarstandng of the logics of various oplimization $chnigeas Lz
AEEA03.]  Famulake ard sohes dpimization problams L2
EﬂEEm.i Interpiit and analyze the solulions of opfmézation adgorithms. Lz
2"JEE4I2I'EI§I Usae softwara loals in anginesring dasgn cplimization problams L2
Z0EE403.5  Demonsirate various types of methads of opimizatian LZ

1. Waakly Conirihuting | 2. Madarataly Cantribuling | 3. Strongly Canbribiding, for the athainmant of respaciive POs
L1 Flmml]:aﬂ L2: Understand | LY. Apply | L4 Analyze | LS: Evalugta | LG; Coeale, Dokl Dapth of Knowladge

Unit I; Infreduction 12 Hours
Cprizalion — Opfmal Problem Formulsfion, Engineenng Optimizahion Problema, Oplimizatios Algorilhens, Rumencal
Search for Opimal Solution, Graphica Method, Big M Method, Tveo Phiase hMethod

Unit II; Singls variabla oplimization - | 12 Hours
Opbdmality crileria, Brackefing Methods - Edvausive Search Method, - Region Elimenaticn Medhod-Inered Halving,
Fibonacoi Sesrch, Golden Section Search, imerpoiaton Methods. Point Estmalion Meod- Successwe Cusdratic
Search, Gradien! Bzsed Method,

Uindt fl: Single variable optimization = 1l 12 Hours
Infa Valug Protlems for Ordnary Differentiad Ecuabions: Single Slep Mathods, Eulsr and Modified Euler Melhods,

Fegrth Qrdar Runge — Kulfa Method o Solding First and Second Order Equations, Case 3udy and Simulafion

Linie IV: BMultivariakle optimizatien 12 Hours
Opimakty Crilerls, Uncoagiralned Oplirezaion - Salulion by Drect Subsfhuion UnidiecBeonal Search- Direcl Bearch

Ltafhods, - Ehﬁ-ptﬂ Descend Mefhad Sharast Pash Algonshm Mool - Japyss Paltars Search Melhod, Gradient Based
Maihod, Hewton's Methed, Conpgete Gradiant Method, Constrained Optmization-Hubs- Tucker, Lagrangs MuBigfier
hathod, E-infu Studies and Simidabon

Unit V: Stochastic methods of optimization 12 Hours
Random Search Metheds, Evelullanary Compulation-Introduclion, Sundval of The Fittest, Filness Computation, Cross
Cruar, Mutation, Reproduction, Paricle Swarm Oolimizalion, btroduction bo Muli-Objeclive Oemization. Case Sludy and
Simulation. |

Textbooks: — PO

1. 5. 5 Rao, ‘Oplimization Theory & Applications”, Mew Age infernational Itd, Publishers, Secand edtion, 1595
2, Kalyan Moy Deb, "Cpfimization for Enginaerng Dasign Algorithms & Examples” Pranfica Hall of India. New
Diafhi 20104,

F!ll'mm:i; Books:
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1 Iém.:ln K. P. Chong, and Bisnislaw H. Zak, "An Introdichion to oplimizaticn” Wiley. nlifseente senes
discraia malkematics ard cplimizalion, sacond edition, 2004
X Ir.'l Acqhar Bhalsi, "Pracical opfimizabian melhods with methematice applications”, Springer Werlag Puklighers,

20040,
3 G A Wiapalakshmd Pai & 5. Rajashekharan Mowral Mebwery, Fuzzy Logic, Genalic Algedithms Syathesis 4
Apprdeations”, PH India, 2003.
I
Web References:

1. DS Mo younibe. com atch Tv=a, s ubbL-e'g
i wxmm;:.mmmnuﬁﬁmm&mﬂ
5 hitlpa: s youtubs combsstch e Kigjupi=EM
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| 20EEH0A Nlumination Engineering 4 0 0 40
A1 the and of the cowrse, studercs will be able 1o

Buke WMapping with PO's
Coda Coirsa armes PO 1 POE
MEEHIR1 |  Undersiand bask concepls of ighiing K| : i
MEEHDS.? | Explain difersnt melhads o measura kghl 3 2 Lz
HIEEHIB | Descrbe different hypes of nleriar lighling 3 2 L2
MEEHN%4 - Explan differand types of sieetlightm s ) L2
20EEHDS.5 | Mnderstand ifierant bypas af food lighting ' i LE

1. Weakly Contributing | 2. Maderately Contrbuliag | 3. Strengly Centributing, for the attsinment of respactive Pos
L1: Remamber | L2 Undersland | L3: Apply | L4: Amalyze | LS Evaluale | LE: Create, Dok:Desth of Knowledge

Linit 12 Introduction of Light 12 Hours
Types of flomination, Day fighting, Supplementary arficial lightng and total dghfing, Cuakly of good fighting, Fachors
affecting the Righting-shadow, glars, reflection, Colowr rendenng and sroboscopic effedt, Methads of adifical Fghling
Lighting systema-direct, indiract, semi direct, sami indirect, Lighling scheme, Geseral and localsed

Civeel, fnges, Sari Doct, Sam/ imdisct Lighfing Syslems. |

Unit II; Measurament of Light 12 Hours
Defindtion of luminous The, Luminous intensty, Lumen, Candis power, lluminakon, MHCF, M.5.CF, M.HEC.F, Lamp
afficiancy, Brightress or luminance, Laws of Sluminalion, vanse square 1w and Lambar’s Cosing frw, Concept of polar
curve, Cakulation of kiminance and illumination in casa af Inesr sourca, rownd sounce and Sl source

fluminetion A Horzondal And Wartical Plane Fram o Saurce

Unit 1I: Dasign of Interier Lighting 12 Hours
Dafnitions of mainknance RBeial Uniformily ratio, Direct ralla, Coefficients of uflization and factoes affecting il
[Numiraion required for various work planes. Space 6 mounting hesgal rada, Types of fxfures and retative larms used for
interiar Mummation sech as OLOR and ULOR, Selection of [amp and luminarce

Salection Of Unitzetion Factor, Refeolion Faclor And Marlonance Sacar

Unit IV: Design of Cutdoor Lighting : Street Lighting 12 Hours
Types of slieet and ihek level of Mumination requiced, Tems refated to street and street lighting, Types of fidures wsad
and their sitabs application, Varous arangemants in siraet lighting, Requiraments of good steel Bahling, Sesecton of
lamg and lminalie, Cakuation of her watlege, Mumber and arrangemenl, Caloulation of space o mounling heighl raio,

Carcafation 0 Muminadion Level Avalable On Road

Unit V: Design of Qutdoor Lighting : Flood Lighting 12 Hours
Terme refaled bo flocd lighting, Types of fixurea and their suilsble applicstions, Sekaction of lamp and peajector,
Calzulstion nfﬂ!-au' waltege and number and thel srrangament, Calculafion of spaca fo mounting heaghl rati,

Recommented Melhod For Aiming OFLamp

Text Books

1. Joseph Le Roy Hayde Probeus Steinmetz, “Radiation. Light and Hlumination: A Senes of Engneering Leclures
Delvesad at Unicn Coflege”. Biblalife, 20048 X

2 Jeck L Lindsey,, “Applisd lumination Engineaning®, 4% Edian, PHI, 1891 -._ﬁ.-'l%[,c\h_";_

3 John Matthews. Sntrodiuction §o tha Design and Analysis of Building Eetsicl %ﬂma , £ Edition, Springer,
19a3 rirpent
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Reference Books

i I'n'l_ﬁ. Caylese “Lamps and Lighiing®, SthEdition, Roufledga, 1898
2 Laopod Bloch, “Science of lheminstion: An Outire OF The Principles Of Arificial Lighting”, Kessinger Pub,
2008,
Wab Referances
1. hps:inptel.ac indcourses 08 080310560
Internal Assessment Pattern

Cognifreg Level  Internal Azsessmant #1 (%) Intemal Assassment §1 (%)

L1 50 50
L2 50 50
Tat %) 100 100

sample Short and Long Answer Questions of Vardous Cognitive Levels

L1: Remember

What kimrdnans fux?

Whal iz Eghling sthama?
Whal Unifarmity ralin?

What is semi-indinec Ignting?
‘Whal is candis power?

L2: Understand

Euplain Terma relabed bo einsal and dhres) Bghling.
Explain Invarse square e and Lambart's Cosine laa
Explain oo what hasiz lemp and minanos s ek
Explain b requiremants af good strest lighting

Explain differsht types of plebines used for street lighting,

— A day -
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MEEH 20EEH10 Design and Testing of Battery Management System for 4 0 0 40
Electric Vehicles

A1 the and of the course, students will be atee 1D

Mapping with Pos
Cada Coursa Outcomes Dk

HEEH10.1  Diebeiree about e diferen ypes of enengy shorage system.
20EEH10.2  Describa sboul the battary charsctarstic § paramatars
P0EEH10.3  Dasign of diffrent batiery modets

Apply (M concepls of bathery managament Sysbam and design the
baltery pack

Z0EEHI0S  Explain about te baltery testing, disposal and racyding.

1 \'hlul-:ly{ﬁmtributing | 2. Modarately Conbfribudng | 3. Srongly Contribuing, for the allainment of respecthe Pas
L1; Remember | L2 Undarstand | L3 Apply | L4: Aralyze | La: Evaluate | LE Greabe, Dok Depth of Knowledge

HEEH 104

L L BLE

Unit I: Engrgy Storage Systom 12 Hours
Bamaries: Laad Acid Baltery, Nickel based batiories, Sadium based balleries, LEhm based Daderss — LHon & LEpoly,
etal Alr Batiery, £ine Chiarida batlery; Ulra capaciors, Fiyshaed Energy Sloraga System, Hpdraulic Energy Sorags
Syatenn; Compansen of different Enengy Horage Systam

Unit Il: Battery Characteristics & Paramaters 12 Hours
Cals and Baleries- conversion of chemical anergy 1o elecirical energy. Batery Speclications: Vansbles fo characterize
batlery operating conditions and Spadfications to characlerize baltery noming and maximum characterisfics; Efficiancy
of batlarkes; Eleciical paramelirs Heat generaion- Baflery design perforsance oriterla for Electric vehizles batieres-
Vanicle propulsion faclors- Power and enengy requiements of battenes

Unit Il; Batiery Modelling 12 Hours
Genaral appmach b modaling hafleres, amulaton model of & wchargeatle Li-aon balkry, sivulation mod of &
rechargeatie MiCd batiery, Paramaledizalion of e NiCd batlery moded, Simulatian exampls.

Unit IV: Battery Pack and Battery Manogement System 12 Hours

Selection of baftary for EV's & HEV's, Traction Battery Pack dasign, Requirsmant of Battery Monfioring, Battary Stads of
Charge Estimation methads, Batlary Cal equakzafion problem, thermal contral, protectian nterface, S0C Estimation,
Baary (hemsal management sysiem, Battery Management System; Defirition, Parls: Power Module, Battery, DG/DC
Converter, losd, commenication channel, Battery Pack Sakely, Battery Standards & Tesis.

Unit V: Eattery Testing, Disposal & Recycling 12 Hours
Batary design, bablery lasfing, Emilabions for fransport and sierage of cals and belleries, Recycling, dispoesal and second
uss of bateries, Batery Leakage: 5as generalon in batlenes, leskage path, leakage rates. Ruplises: Mecharical shess
ard presaure tokrance of cels, sefely veris, Explosions: Causes of bafery explosiors. expiosive process, Thermal
Runmwey: High discharge refes, Shorf gircuits, charging and discharging, Environment and Human Health imgact
gssessments of hatlenes, General recycling Issues and drivers. methods of recyeling of EV batteries

Textbooks

1. Guangin Zhan, *Reuse snd Recycing of Lithium-lon Powear Batterias”, John Wilky & Sons, 2017, (ISBN: 8731
1183-2185-9)

2 Ao Kwade, Jan Digkreann, "Recydling of Lithism-lon Batheries: The LithoRes Way®, Springer, 2018, (ISBN
ATE-3-218-T05T 1-2)

3. |brahim Dinger, Halil 5. Hamut and Mader Javani, “Thermal Managament of Electric Vehicle Baltery Systems”,

JakniWieyd Sons Lid., 2016, A oAb A
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Referance ;Bﬂﬂh

1

Chns Wi, Abul Masrur® Cawd Wanzheng Gac: “Hybod shectric Vehide- Principles & Applicabons with Pracical
Preperies’, Wiley, 2011,

2, Piglpia G, Wiaus oL P., Woisky 5.P., "Used Esffery Callection and Recycling”, Elsaviar, 2001. [IS8H: D-244-
SOEEZ-A)

Y, Crompion T.R., Ballery Refsrence Book- 3¢ Edilion”, Newnes: Resd Educatioral and Professiosal Publishing
L, 2000,

4. James Laminia, John Lewsry, "Blacinic Vebache Techinology Explained”, John'Wisy & Sons Lid, 2003,

Web References

1. hitlps: i reseanchy abs netipub ication 3374 34169_Power_Eloctronics_Converbeds_lar_an_Ebecide_Vehicle_
Fast_Charging_ Station_with Enengy Slorape System_snd_Fenesable Ensngy Sounces

2. hAllps: i reseanchyate netlpubBalion 0628878 _Power_deckencs_in_smarl_grid_distribulion_power_sig

tams_a_raviaw
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|©| 20EEH11 Advanced Power System Protection 4 0 0 40

Al the end of the course, students will be able o

Mapping wilh FO's

Code Course Dulcames POz POT POD Dok

20EEH11.1  Defne verious Electromagnetic and static ralays q 2 z L1

IEEAT].:  Duilline vanous ypas of dislance relays 3 ) 2 L2

HEEHTLY  Analyse compensalion lorcomiel dstance messerement 3 2 - Ld

MEEATTA  Deselop various digital relaying algarithms 3 2 2 L3
Experimeni wilh micopocessor in mplemantation of digital

20EEH11.5 eslaying slgerthms 3 s ? L}

1. Weakly Conlibuling | 2. Moderstely Conbibuting | 3. S¥ongly Conlributing, for the attainment of respacive Fos

L% Remember | L2: Understand | L3: Apply | L&: Anslyze | Lb: Evaluate | L Creste, Dok:Deplh af Knowledge

Unidt I; Introduction to Protective Relays 12 Hours

Gurrent framstormens for pratecton, Cougling capacitor vollage ransfommers, ransient perfannance of clment ransfonmer,
COVT pebartial transformer, review of eleclromagnetic relays static ralays. Ower cunent relays-tima currant characterstic,
current safling ¥me sefing, dicectional relay, stalic aver currant raleys

Unit Il: Dlztanes profection.| 13 Houre
Impedanrce, reactance, mho, engle impedance relays Input quaniiies for wirous tpes of detance slays, oflect of o
resistance an the perormance of distance redays, saleclion of datance relays, MHC milay with binders, quadristenal refay,
eliptical ralay, Reshicted mho, impedanca direclional, reactence relays, Swivellng characierisbics,

nit Nl DEstEnea protection-ll 12 Hours
Compansafion for cormect distarcs measuremest, reduction of measurng usits, swiched schames, Pllot relaying schames,
Wira pilot predeclian, dreulating cunmnt schema, balanced voltage schema, frereley schame, cerfier curnant profection,
phase compasisan camar current probecion, camier aidad distance profection.

Lingt Iv: Digital relaying technigues 12 Howrs
Dig2al relaying algorithms, differerfal equalion technique, discrefe Fourizr fransfoom technigies, Wakh-Hadamad
transtam Echnigue, rafionafizad Haar fansiarm echniqus, remaoval of dc offset.

Unit V: Microprocessor based profective relays 12 Hours
Cwar cureql, dirsctianal, impedance, reaciance relays, peneralized mathematical sxpregsions for distenca relsys, mho and

oftzal mha relays, quedrilateral ratay, Miroprocassar impiementation of digtal distance relsying algorithms.
Text Books

1. Badri Ram, "Power System Profeclion and Switchgese”, Tata MoGraw-Hil Educalion, 2011,

2 Mpdhava Rab, “Fower Syslam Probecion: Static Relays with microprocessar Appleafions’, Tata M Graw-Hil
Educaion, 2004

3 CiChristopouios and A, Wight "Electrical Power System Frotection”, Speinger demational, 2 Ediion 2013

Referance Books

1. Mark Brown, Ramesh Balaknsknan, L G. Hewilsan, Newans, "Practical Pewer System Prolection” Elfsevier,
s
2. L F.-Sngh, "Digital Prolecion- Prolective Relaying from Electromechanical fo Mizroprocessar By New Aps

Intesnatonal 20106 F‘: | C -LE

‘Wab References

1. B inpledacnicouses 108100 10807161
2. mm:fm.jﬁﬂm.cmh?\:ﬂsﬂﬂm_H-'-"I'WF‘LL:,-_HJI:G!.?.EIJEIII'-'IF[E::EHE_!.ME
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20EEH1Z Power System Stability 4 0 0 40
&1 e endiof the course, students will be able to
Magping with Pas
Cade Coursa Oulcomes DoK
Z0EEH121  Datermine the modal of synchronous machnes. Lz
HEER1ZZ  Know the steady stale stabibhy studies of syncteonous machines Lz
HEEH121  Get the knowsdge of schiion methods of trengent stabiity, L3
FOEEH1Z4  Erow lhe alfed of diflenent excitafion syslems in power sysiems L3
MEEH125 Fnow the affect of different witage mgulalors in power L3
syslems,
1. Weakly Contributing | & Modermedy Cantribusng | 3. Strongly Contribuiing, for the atianment of respacive Pos
L1: Ramember | L2 Undarsiand | L1 Apply | L4: Analyre | LS: Evalu=ta | LE: Create, Dok:Daplh ol Enowiadge
Unk & System Dynamics 12 Hours

Syrchronous mazhene model in state space from compuier representation for excilation and governor sysiem -modelling
o loads and induction machines

Uni 0: Steady stato stability 12 Hours
sleady stale siabilty limit — Dynamics Stabilly Fmil — Dynamic stabdily analysis — Stale space representation of
synchronous maching connected ba inlinile bus-ime reaponss.

Unit Ml: Digital Simulation of Transiant Stahility 12 Howrs
Swing aguation machire aqusiions - Representaion of bads - Aternate cycly Solution maethad - Dirsct method of
solution = Soietion Techniques: Modifisd Euer method - Rungs Kutta method,

Uni Iv: Awtomalic Yoltage Reguiatars 12 Hours
Effect of govamnd aclion and axcba on powar Sysbam stabilly afecd of saburation, eabency & aubomatic valage requlalors
oy SEabilty,

Unk V: Excitetion Systems 12 Houra
Rofating Salf-cxcited Excier with direct scting Rhecstatk: byos vollage reguistor — Rislaling main and Pilel Excilars with
Inderect Acting Rhaoskalic Type Volage Regulatir - Rotaling Main Exsiter, Robaling Amplifiar and Stafc Vallage Ragulator
— Sialic exchation schame,

Text Bocks
1. Kambark *Power System Slabiity™ 3 edition Val, &5, 01, Wiley, 2022
2. Anderson and Fund Power System control and siability”, IEEE Press.

Referenca Books

1. Frabha kundur “Power systams siability and confeal” | TMH. 2013

2. Glenn. W Steggd Ahmed, H.ELAbiad "Computer Applicatiors i Power Systems” TMH.
3 MAPal TMH, *Computer Applications o Power Systems * [EEE prass 2008

4. 5B Vadher "Power Systems Analysis & Stabiily” , 5 5 Vadbarakhanra Publshers, 7011

'Web References
1. hips:iinplel acinicouwrses/ 1080106/ 108 106026 ]
2. hips:unacadomy comicourse/power-system -s1a0 -4 240y Y 1084 -‘—tEA{._":,Eﬂ.-‘w-“-'é:L..
3. hifpsiiierenm, electricald wcomipower-systam- shab iy
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1l 20CEMO1 Air Pollution T 00 3
A1 the end of the course, shudenis will e abis 10

Cade Courze Outcomes
20CEMOT.Y  Mendify difarent types of pefution and fheir sourcas
2ICEMITY  ldendity the maleoraltgical companents
20CEMD1.D  Oulline e impad an lecal and ghabal etz af ar poliuan on hisen, mabadas, prapertes and vegetzton
20CEMI1A  Explain varous types of air pollution control aquigenent and their waorking principles
20CEMI1.S  Understard samgling mathods and monitoring of afr pofulion

Unit Iz introdyction % Hours
Defnilion of ar pallubon, Sources and causes of @ pellufion, Types and dassScafion of a8 pollulion - Nalural cantaminants
Parficulabs, Gases and Vaposs, Prienary and sscandany alr pollutant

Unit Iz Mateorabogy 9 Hours
Ganaral atmasphenc circylafion, Afmosphanc slabdity, Effact of malecrolegy an Pluma diparsion, Inversion, Wind proflas and
Sack phyrne pallems

Unit lIl: Effects of Air Pollution 9 Hours
Effecls of ar pollution on human b=ings, plants and animes and properiies. Glooel effects-Green housa affect, Dzone depletion,
haatisland, dust stomes, Automobile polution souices and coniral, Photochemical smog

Unitiv: Alr Fellutien Contrel 9 Hours
Fariiculata mater and gaseous polulants - Setlling chambers, Cyclona saparators. Scrubbers, Filers & Elechiostalic preciptalor
Unit ¥; Air Quabty Sampling and Monitoring 5 Hours
Eampling of particulaby and gassous polkitants {Stack, Ambient & indoor ar pollufon], Monioring and analysis of air palidants
Text Books

1, Howard 5. Peavy, Donald B, Sowe, Gecigs Tohobanoglous, "Emdrionmental Engisaering”, Me Graw HEL Inemational

Edion, 2017

2. Rao M, N, RacH. V. N., “Air Pallstion”, 19 Edifion, Mo Graw Hil, 2004

Reference Books

1.  Marin, Crawford, "Alr Polution Condrod Theony”, Tata bcGraw HiE, Mew Dedhi, 1835

2. Bukeley, H., "Cities and Chmate Changa’, Redtiedgs, Londen, 2013

3. RaoC. 5, "Environmentsl Pollution Condrol Enginesning,” Wiley Eastem Limiad, Mew Delhg, 1302

4, Gurar, B, R, Moling, L, CSha, C, 5. P, "AF Polluicn: Health and Environmenta impacts®, CRC Prass, 20100

Web References
1. hp: e, ép. oy
2. hitp:feieayindizenyiranmentportalen.in i
3. hap:iinglsl.itm.acin R norgd——

4. hitpeiwoes fibarsounce com
5. hiipsfidgsanserdgsnd gov
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HCEMD1 E-Commerce i 0 0 3

ALt g of the coirss, sludans will be galsin

Code Course Dutcomes

ACEMDT.  Explain the role of new mamal econamy in E-Commence
MCEMD.2  Explain the architechure of Workd Wide Web

HCEMN.Y  Describe the E-Commarca process modals and E-Payment Sysiem
20C5MIT4  Mustraby the netwerk modals in cusiomization and inbernal commerce

HCEMI.S  Explain the E-commerce models n adverlising and marketing of bisiness

1. Weakly Contdbuting | 2. Moderalely Cantribuing | 3. Strongly Conbibusing, for the attainment of raspective Pos
L Rememesr | L2 Undesstand | L3: Apply | L4: Snabyze | L5 Evelusta | LG: Craata, Dok Depth of Knosdedge

Unit [: Intraduction 5 Hours
Electronic Commems- Archbaciura Frame work, anatomy of E-<commerce apphicalions, E-Commerce corsumar appiicaians, E-
cormmercs ceganizafion appications

E-Cammsrce and meas comanpance

Und I Warld Wide Web & Mebwork secarity 5 Hours
Charil-Saner Network security, Word Wida VWb [WIWW) as the archilactuna, Web background: Hypartaxt Publishing. Technology
Behind the weh, ecunly and the web,

Emanginip Oerd-Sevvar Securiy Threets

Lind ll: E-Payrment Syaterms 3 Howrs
Consumer Drentsd Eleciranic Commerce- Mércanbla Process modals, E-Paymaent systems- Digital Tokan-Based, smarl cards, credit
cards, sk and E- Payment syshams

Diesigning £-Faymant Syslems

Und IV: ED| implementation and Intrs organizational E-Commence 9 Hours
Starderdization ard EDI, ED Software implementation, Vake adoed nebworks, Intra oranizational E-=Commesce- Waorkfiow
Aifarmaiion and Coadingtion, Cuskmizalion and Intemal Cammense, Supply chisin masagement (SCM).

EfQI Era.-'a.lu:-pa for Messaga Transpord

Unit V: Advertising and Marketing oa the Intemet 8 Hours
Corparate Digital Lbrasy- Documend Library, dgital documan] ypes, corparale dala warehousas, Advestising and markatng-
Indormition bised markeling, Advertising on bilemat onlira markeling procass. market rasearch,

Charting e Onllve Markafing Srocess

Text Books
1. R Kalskota and Andres B. Whinsbon., "Froetam of electronic commerce”, First Editian, Paearsan Edueasion , 011
2 JEFMIE.. * E-Commarce”, Sacond Ediion, Galgotia, 240

Reference Boaks
1. Edmﬂhiﬂﬂr , "E-buginess & E- commerese maragement- strategy, implemendation and Prm Fll'lhﬁ#.m Femm
uGation, 205,

2. Kenneth G, “E-Cammerce: Busingss Technalogy.Sodety”, Frst Editian, Pws:nEdtmlhn 2008

_Mﬁmp
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Wb Rederences
b | hitps e bchopedsa comigafinifoni | B22 Bcorparate -datewiarehousa-cis
2. | hitpecmece. blogspel com
1 hitpsdata conferencewotd n

Intomal Assessment Fatiem
Cognilvelevel Inbemal Assesemant #1{%) Irternal Assessment ¥27%)
] a0 &0
) 1] &
Tekal fa} o 100

Sample Shor and Long Asswer Questions of Vadous Cogriltive Levels

L1 ihurnarﬁu
1, ite any four imporiant E-Commee organlzation Applcations
2. \Write about any four requiremerss of EDH
3. Writa short notes on Rishs in E-Paymesn syslams
4, Wrila shar nokas on Marked meaarch
§  Whet ea the factors for design of elecionke payment System?

L2 Understand

1. How anlerprise rescurce planning and suppdy chain management softwars difiers in thalr goals and implemantations
Herw prochust o senics customization & adopied In infraonganizalional commerce?
Explain Merchanflia’s model from he Merchant's perceptive

Excplain in detail abeat E-Paymont sysharms
Ciscuss-aboul mescantle rensachon using credf cands

b L

— 00t

- -n‘urn"ﬂm cnm .ﬁerEETED e nog
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ZOMEMO1 Biomaterials X B B 3
At ihe erd of e cow'se, shudanis wil be able 1o

Code Course Julcomes

JEMEMD l Clessily various niomaberials
2OMEMDT. 2 Identify the Metalic implant materiats

JOMEMOLA  Describe the filune modes of impiand mabesias
JOMEMOT S Apphy Ceramk implant matenals
SOMEMOT 5 Develop the Biocompatkiliy & Toweological propertizs inof biomaterdals

1, Wissitly Gonlributing | 2. Moderalely Contibieg | 3. Strongly Contibuting, far e altainment of respectve POs
L1: Remember | L2: Understand | L3: Apply | L4: Analyze | L5: Evauats | LB: Create,Dok: Depth of Knowledgs

Unit & Intreduction 19 Haarg
Dafinitban of Blamaberiale, requremenls & classilisasion af hisnatarals, Companison of properiios ol some cammon bismalerals,
Efects of physiological fuld on bhe propefes of bismabedals  Biglagical responses (o and inlra. vascular system). Surtscs
propartics of mafesials,

physca properies of maledals, mochankal propeies

Unif II: Medallic implant materials ¥ Hours
Stanless sheef, Co-based alloys, Tiand Tibased alloys. Imporiance of stress-comosion cracking. Host issue reaction with bio meted,
cormosien Behavior and the importence of passive fims for bssue adbasian. Hard Bsesee replacement mglant Onhopedic implants,
Crantal implants. Sof fssue replacament mmplants: Perculanecus and =kin implarts.

Vasaular madarts, Hear velve impiants Tatar made cempssie M medum

Unit Mz Pokymseric implent miterals 13 Hours
Polyolefin’s, palvamides, acrylic potymars, fugrecerben palmens, sifcon rubbers, acetyds. (Classification according to therma sals,
ihemoplastics and alastomars).\=coelastic behavior creep-recovery, slfess-relaeation, strain eate sensibwily. imperance of
malecuier siructune, hydroghile 8nd nydrophaic sufacs properties,  migration of addhes (ocessing  wds), aging and
ervironmentsl siress cracking  Physicchemical characlenstios of biopolymers.  Bindegradable polymers for madical purposas,
Blopolynes in conbmibed relese sysiems.

Syt polmaic mawdvanes and thav diabgics! applcsons

nit I; Cerami implant materia’s 09 Hours
Defrificn of bio carsmics. Common types of bio-carambs Alminum ooides, Glass caramics, Carbans. Bie resorbable and
higactive ceramics. Importance of wear resistance and low fraciure ioughnass. Host Sssua reackions; Importanca of inbarfacied dssue
reattion je.g, teramicibone tissue reection). Composite implant materials Mechanies of impeovemant of properties by Incorporating
differan| efements. Compasiie treory ol filer rerdarcemant

[shert znd lang fibars, fibers pul oui).

Polmiers filed with osfecgent: s feg. sydvoeyupaite). Hoal fisnue rescinns.

Unit ¥: Biocompathilty & Toxicological screesing of blomaterisls 0¥ Howrs
Definition of Socompatidity, blood compatibilty and fissee compalibilty. Todicily tests acute and cheonic toxicky studies
4in sRuimplandation, tssue culure, hasmolyss, thrombogenic potential fest, syslemic laxkily, nlatatansous  imilation fest),

sengilizalion, M
== = e £ At e g

carenogaety, miNagancly and spacul sl
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Text Bools
1 Biomaierids Sclence: An Infroducton fo Materal in Medicing, By Buddy [, Ratner, et & AchdemicPrass, San Diego,
19456
2 Bupda, Bhat, Biemaledas, Marmsa Pubfishing Hause, 2002
3, | B Park, Blomalariak - Sesncs and Enginesring, Plenum Press, 1984
4, Comprehensive strucheal intarty, Vol 8: Bioengnaaring Edilors: Mithe, Rilchia and Karhala, Elsaviericadamic Press,
53
Referencs books
L. Beometedals Science! An inroducton i Maleriaks in Medicive, Edied by Ratner, Holfman, Schoet and Lemons,
Becord Edition: Elsavier Academns Prass, 2004,
Web References
1, hittps:¥ngrel.ac.infcosentisylabus_pdtt 13104009, pt
2. RBMBII BICMATERIALS Sylabus (res download
4. WP Technical Universiy BE BM Syflabus
4. RBMEDI Syllaies, BM Unid-sise Syllabus — BE Bh Samesier

fnfarnzl Assessmant Pattarn

Cagritivabaval Enfarnaldssassmant? 1) Inbamiald ssa sament | %)

L1
L?
L3

1 10
| i
&l 1]

Tata(%) 100 00

Samplz Short and Long Answer Questions of Variows Cegnifive Lavels
L1: Remembor

L

Write about classfication of blamatenas?

Ziale he spplications of biomalyrias?

Lizt the advaniages and disadvanbages biomalerials?

Wirile anoit Effecs o physidlogical luid on the properies of biomalerials?
Define Importance of siress-comosion oracking?

L2: Usdeistand

1

2
3
4

L3: Apply

. Burface properfes af mealenial

. Companison of propeies of some comman biomaterials

. Corsion behavior and fhe importance of passse fims for ssue sdhesion

. Wisoa alastic behavior creap-recowary, stnaes-relanation, slraln rate semaility

a1 B aitiiplig) om 208 £
sl wn | ALY ML

1Mimtui:sudimpfmramem of propertes by irecrporating difizrent elemeants. Composie (heary of finer reinforcenant

(st and org fibers, fibers pull aul), Pofymeans Sled with ostecganic fllers (e.g. hydrouyapatie). Host issue reactiong

—Cpepoel—
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2UEEMDT Basic Contml Systame o e E

At the and af tha coursa, studenls il ba abla ko

Code Course Duicomes
POEEMG1  Ditesrming Sm resporss specilications of second order ayslers
HIEEMDZ  Dessming ewor Canslants for differerd tepes af input signais
FOEEMNT. Y Understand vanicas kevels of iluminnsity peodused by differend iluminefing sources.
ZIEEMIT4  Design diffigreet Ighling systems by faking npets and canstraints in ves for dfgrant kayouts.
20EEMI1.%  Undersiand the spaedfime charclerstics of ditferend types of raclion molors
1, Weakly Contiibasing | 2. Moderasely Conibuting | 3 Stnangly Gonlrizuting, far the alisinment of respeciie Pos
LI: Remembear | LZ: Understand | L3; Apply | L4: Analyze | LS Evaluate | LG Create, Dok:Depts of Kaowledps

Unit I; Introduction bo Control Systems 0% Hours
Cloesifivation of conlral sysams, apen loop and cicsed loop conkiol sislems and |heir differencas, Feadback
characiarstics, tranafer function of fnear syslam, differendis! aguations of slectrical nebworks, franslabional and mtatanal
miechafes sylems

ifkrencas Delwean Chosad long aed-Open Loop Canio 3 yskms

Uit |lz Time Respansa Analysis 9 Haurs
Sandand lest cignale e reapange of lirgl and second seder syatema Hve domaln spaclfieatons sheady siae errors and
Bror constaEnts

Diefiiioves of Time: doman Bpacifications

Unit Ik Stahbility 08 Hours
Thee concept of stabifby, Roulh's stabdity crilesia - Limitatiiors of Routh's steklity, efect of addiion of poles and 2805,
irtreduction 1 root ks

Basks ol Aoth's Crsng
Unilt IV: Frequency response (0% Hours

Imtraduetion fo frequency domain specificetions, Basics of bode plat, Fhase margin, Gain Margin. Infreduction $o Polar ples,
itz phiase margin and gan margin, Infreduction fo Myguist siabdty oiteria

Olsfiodions of Frequency domee Soeafcaine
Unit V: State Space Analysis 09 Hours

morcepla of state, stale warables and siale model, siste space representation of ranster function, disganadization, soiving
th lims invariant state equations, Stals Transition Malris and ds Proparties, corcepls of conlrobability and coservaziily,

Basics o Mainie eperifiong

Text Bocks

1. LdMagerath and MGopal, *Conlrol Sysems Enginesnng’, Newage International Publications, Bih Editian, 2044,
2. Kotsuhiko Cgata, Modemn Control Engineering, Prentica Hall of india, 5th edition, 2014

LY
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Reference Books

1 F.Pahnl. *Coninad Sysiems Enginsaning”, Tata Mo Graw Hil Publcaions, Jd Edion, 2042

Web Reforences

1. hitps.fnplelec.infcourss=1070 S CT 1006
2. hbipes s lubori afapoind. comicanirol_systemsaieanired syalem s inmaduction. b

Imternal Assessment Patiern
Infmal Assesament #5%) latema Assesamen! K%

Cagniive Leved
L a0 a0

L2 40 10

L3 a0 40

Tl (%) 100 100

Sample Shert and Long Anawer Queations of Varcus Gognithve Levals
L1: Remamber

1. What zre the various standard fest sgnais?
1. Defing concept of obsenvabilty,
3. Mihal s state transiton malnx? Wit §s prapeddies.

L2 Undersiand

1. Explain kaw Roull Hisst? criterion can be used b debarming the absolute stability of 3 system
2. Euplain shout feedbach characiensics,
3. Desceibe the effect of aodifon of potes and zemncs

L3 Apply

ek | ALY s

I, [Tha characiensiic polynomisl od B Gystem EsS+2s8=3a5rad 1550+ 78 2esv =0, Detarming Me the SEabity of Ehe sysiem

using Roui's atabilty crreria.

2. Determing rarge of K for stabilty of unit feedback ayslem whese apen lacp Iransfer funclion is Gish = Kais+1)(5+2),
3. Forasgyctem having Gle) = 280eize10) snd unitz negalive feadback, find ils ime respanse specilizalians,
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20ECMO1 Semiconductor Devices & Circuits 3 0 0 3

41 tha erd of the cowrse. shudends will be ablke o

Coda Coursa Juicomas

SRECMITT  Classify different fypes of semiconductons with esergy band diagrams

20ECMO1.2  Explain lhe oparalion and characleristics of PN junction diode and special diodes

ZOECKMO1,3  Clasadly and Anatyza differenl fpes of reclifiers

IOECMIT A Demonsirate tha Aow of current i difarand canfigurations of the transistor & e concept of DG bazsng snd
[ transishor stabitzation

Z0ECMIN.S  Anatyrs and Design the smadl signal low eqeency amplifiers

1. Waakly Contrbuting | 2. Modaralely Coninbuting | 3. Strenghy Conlributing, for the attainment of raspective Pos
L3: Hamember | L2 Understand | L3: Apply | L4: Anafee | LS Evaluate | LE: Creals. Dok Oaplh of Knowledge

Unit & Semiconducter Physics 02 Howra
Alemic stracture, Mell Bohr's alomes theary, definilion of conductonz, insulabors and semieonductars, erargy level dagrams,
Enmeeenductore: Clessilea®an and hoes, inlinae and sxlringe, Palype and N-lype semicanduclors, majarily and minarity
cariers, recombination, effect of temperatures,

Farmi Level, Gharge Densilles bn Samicondecians

Unit 0: Semisonducior Dicdes and Special Dipdes 0% Hours
Famation of depletion reglon, baever potantial reverse breakdowns, PN junstion as dode, symbol, bisging modes, WV
charactenslics, dicde currant equation, effect of tempersture on disde cwrend, ldeal diode Special Dodes fener dinde
Phoka Dioda, LED - Working, charactesislics and applications.

Diodlg Swilpfang limes, Yarsclor diade, Tunnel Dipda

Unit Bt Rectifiers and Fillars 29 Hours
Hall wave Reclifier, Full wave recifier, Bridge Rectfier - Cperalicn, Input and cutpul wave larms. Filters: Inductar fiter, Cagacilo
Bter, m fillar, Comparison of variows fiber circults in ferms of riople fackors.

LG er, Mult sechon m fifer

Unit IV: Transistors and Blasing Technigues 03 Haurs
Junction trangistor, Tramskhor current components, Transisior configuralions,  Transistor a5 an amplifier, characlenstics
af tranststar in GB and CE confgurations, Meed for biasing, aperating peint, Load ne anatyss, fhed bias and sell bias,
Slabilization spanst varabons in VBE, Iz, and [, Stabilty tactor, Thermistor and Sansistor bias compergalian techniques,
Thaermal runaway.

Ebers-Mol model of & transisfor, Purcl firoogfvreach through, Themai sfzbilfy
Unit W Smal Signal Low Frequency Transistor Amplifier Models 014 Hours

BUIT: T piel néhwark, Teansistor hiybeid modal, Dalémination o B-parametacs, Generalibed analysis of Innsiston ampler model
uging B-parameters, Exact and approximate analysis of CB and CE amplifiers, Companison of ransision ampifiers,

Effcts of emilter bypass capatilor (Caj on low bequancy response

Texthooks. |

Lal Kishiore K, “Elestonic Dawicas and Gircvits”, 4th Edilion. BErght Sy Publications, 2018

Miliman J. and Christas C. Halkias, “Elactreric Devices and Cincuits”, 4th Edition, Tata Me-Graw Hill 2010

David A. Ball, "Ekclronic Devicas and Circuits”, 5h Edifion, Oxfoed University Fress, 2009

Boylastad R L. and Louts Mashetzky, "Electronic Devices and Clrcuifs®, 106 Edition, Pearscn Pubficafons, 2009

ool by
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Refarenge Books

.5:|H'.H'|E|'|a|'| 5. el Kumar and 'l.l'.al:u.:r:-g M. &, Eleclionic Dewices and Croulls™, Ind Eddmn, Tata Mc-Graes Hill 2012
[Diaral A Meamen, “Eesdranic Creuil Aralyss ard Design”, 3d Edilion, Tala MeGerw Hill 2010

Mitman J. and Halkezs C, *Filegrated Electronas’, @ Edition, Tala Me-Graw Hill, 2008

Siregh B. P and Reha, Eleckronic Devices and Infegrated Gircuts”, 3nd Edition, Pearsan publications, 2(4d

Mélal G, K., “Eleciroric Devices and Cirouiis”, 3rd Edition, Khannan Pubiishers, 2008

Web Resgurees

1. wasn elprocus.cosVpn-juncion-diode-theney-ard-we kbng!
2. httpdifourier.ang hme.edweddachresichiinodad himl
4 btpclingdel ec indcourses 1710206311

Iernal Assessment Patbern
Cognifva Leval Infernal Assessment 81 %) Internal Assessment #2 (%)
L1 L1y 15
L2 4 5
L3 il an
Tatal [%) 10 il

Sample Short and Long Answer Questions of Various Cognitive Levels

L1: Remember

Define Semiconductor
‘What s ag dioda?

Ligd arvy Ihree epplcations of Zener diode
Whil i racitiar?

Dafing ripple factar

Whai i BITT

Wht is tharmial ruraway?
Define stahilty

£2 i g e L P

L2: Understand

Describe the formatian af F fype samicosduckar

Dvaw and esplain Y- chamchenstics of PN unclicn dade

Cescibe the constnaction and aperation of Phato diccs

With neal circuil diagram describe the oparation of brdge rectifer

Explzin, why Zener dicds is wed in reverse blas with the help of charactenzlics

Craw and awxplain the input and culput Cherackorstics of Common base canfiguration

Willh neal skatches explain the Y- charactonstics of NPH bransistar in cormenan emitier configuration
Wirite & short nebe on Thermal Runaweay

Explain lharmilsier compensation fechnigue

L3: Apphy

Show that the efficiency of hall wawe recifier is 40.5%

Show that the aficiency of full wave raclifier iz B1.2%

Oibfain an axpression of stabilky lactor for fized bias

With uitable expressions explain sell blas of BIT

Ditain 1he axpressions lod voliage galn and current gain of small signal low frequency camemon emiter amplifer

CONTROLCOPY ATTESTED
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20AIM01 Fundamentals of Neural Networks 4 & & 3
A1 the end of tha cowse, sludants will be abée to

Cede Course Outcomas

204IM01.1  Dascrbe the concepés of artificial newral networks

20012 Campare funciions of blologhkal and artificlal neural netwirks

208013 Explain Ihe architeclure and kinclioning of Singhe Layar feed farwasd natworks

20N A Deseribe arhitecture and furctioning of Mulli-Byer retworks

20AIMILE  Explain associstive memary nebyerks

L% Remember | L2 Urdersiand | L3: Apply | L4, Analyze | L5 Evaluate | LA, Cresie. Dok, Deph of Knowiedgs:

Wnlz 1: Infroductbon o Neural Networks 9 Bours
Infroducton - Humans and Comautars - Oiganizaton of the Brain — Biclogical Neuran - Baalogical znd Artlicial Neuron
Mediis - Charsebangtics of ANM - MeCuloch-Pitts Model - Hisledeal Devalapmants - Petantial Applicalions of ANN

Linit 2: Essentials of ANN 9 hours
Arfificial Neuron Model - Ooerations of Artifichal Meuran - Types of Neuron Actvation Funclion - ANN Architeciunes -
Chassificaton Taxcaamy of ANN - Connectivity - Leaming Strategy {Supervised, Unsupardsed, Reinforcament) - Laarning
Rulas

Unie % Single Layer Feediorward Melworks 8 howrs
Infreduction - Percapimn Modelz: Discrete - Conlinwaus and Muti-Categary - Traning Algoriihms; Discrels and
CaontinuousPearcaptron Mabworks — Limitations of tha Percepinon Moded

Uit 4: Mult - Layer Feadforwand Networks 9 howrs
Generalized Dalta Ruke - Derivation of Backpropagation [BF) Training - Summary of Backpropagation Algarithm - Kolmogoray
Theorem, Learning Dffculles and Improvenents

Linit & Aszociathee Memory Nebaordks 4 howrs
Paradigms of Azsociasve Memory - Palern Maltbematcs - Hebbian Learming - Gensl Concepes of Associalivg Memdary -
Bidiractional Assacislive Memary (B4 Archilecturs - BAM Training Algorfhms: Shordge and Resall Mgerithm - BAM Enagy
Funehon

Text Books
1 & N Sivanandam, 5. Swmafhi, 5. N, Deepa, Introduction 1o Neural Netwoms Using MATLAB £.0°, Tata MolGraw-
HillCompanigs, 2006
2 Saman Heykin, “Neural Networks: A Comprahensivs Foundation”, Secand Edition, Paarsan Education, Assy
3 James A, Freaman, David W Skepura, “Meursl MNelworks, Algonthens, Applicetions, and Programming Technkues’,
Addizen-Wesley Publishing Company

Refarance Books
1. B Yagnablarayasa, "Arificial Neural Metwarks™, Prentice Hall India, 2013
2 Gabsh Kumar, "Meural Mabworks: & classraom approach®, Tata MeGraw Hil, 2004,
3. Laurare Fausedt, “Fundamantals of Neural Retwarks®, Paarsen Education

Wab Resources
1, hiips:inaes uloralspaint. comdariicial_newral_nefeekiinday, héml

Internal Assesament Patiem

Cognilive Level  inlernal Axsessment 41 Intermal Assessment 52
L1| aly ag
L 5k 50
Todal (%) 100 0o
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Sample Short and Long Answes Questians of Yarous Cognitlee Levels

Li: miteer

5 Define News Compuling

B Defne ANN and Meural Compufing

T.  Lis sy 4 dasign peramaters in the design of Adificial Neursl Neawok
B 'What kinds of trarster funciians can e used in each kyer?
Define Pattam Associafion

10 ‘What iz Adakne Madal?

11, ‘What are the types of Laarning?

12 Whirl is simple arificial neuron?

13 Listiary 4 applications of Adificial Neursl Metwork

. Define Delta Leaming nle

0

L#: Undersiand

Desaibe an the process of esigning and updaiing weights in o alificial neural nebwords

‘What are the design sleps 1o be killowed for using AN for your problem?

Descnibe least square slgorithm with example

Why XOR Profilem cannot be spived by a single Eapar perceptran? Write an aiternative solulion for it
Explain Back Propagation Metyork with necessary diagrams and agaalions

‘Wiita the diffarences bebwean Hetera Associative Memones and Interpolative Associative Memarias

DO T

GDP;.ITHEIL COPY ATTESTED
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2005003 introduction to R Programming I 0 0 13

At re gnd of ihe course. stirdants will be able s

Code Course Culcames

JO005003.1  Understand the basic concepts of B programenmng

20030032 Understand abeut Scalars and Vectors

20050013 Implement Lists ard data Frames

20050034 Implemant Tablas and Statisical Distrbutions

030035  Implement Fuaclions in R programming
I. Weakly Contribuling | 2. Modarztely Contribuing | 3. Strongly Cangribeting, for the stlanmaernd of respective Fas
L1: Remember | L2: Understand | L3: Apply | L4: Analyza | L5: Evaluate | L6: Creat Dokl Oepth of Knowledge

Umit & mtreduction % Hours
Owerview of B, R data lypes and objects, mexling and writing dats, sub setfing A Objects. Esseniials of fe R LinLing e,
imslalling R, Ruming R, Packages in R, Calculations, Complex numbers in R, Rounding, Asthmetic, Modido and inleger
guetiants, Yanabls names and assignment, Operators, Inbegers, Faciors, Logical cperalicns

Varabd Seape & Dafaill Arguments

Unilt II: Contred Structures And Vaciors 4 Hours
Cantrol $tnsctures, Rnctions. Scoping rules, dates end mes, hiroduction 1o Funcliang, preview of Some Important R Dala
Etm:mras._‘u.faim. Charzcler Sdrings, Matrices, Lits, Dala Framas, Classes

Vectors: Generaling sequances, Wectors end subscripts, Extracting elements of a vechor using subscrpls, Warking with
ingical subgeripls, Sealers, Vieclars, Arrays, and Malricas, Adding and Deleting Vector Elemants, Obdaining the Length of &
Vectar, Malrices and Amaye as Vedos Veclr Arthmetnc and Logical Operaliors, Vedar Indexing, Common Veclar
Dparalians

Figher-Dimersional Arays
Unit Ik Lists § Hours
Lists: Craatipsy Lists, Ganeral Lt Operations, List Indexing Adding and Debeting List Elemants, Gefting (he Sire ol & Lisl,

Exterded Example: Terl Concordance Accessing List Components and Yalues Applying Functions to Lists, Data Frames,
Creating Daka Frames, Accessiog Dala Framas, Gshar Malre-Like Operations

Marging Dals Frames

Unit f: Factors and Tables 0 Haurs

Fadtars -’lnd!Lm'!B. Cosman Funclions Used with Factars, Warking with Tahlas, MatrixAray-Lik Oparafions on Tables,
Extracting & Sub tabie, Finding the Largest Calls in a Table, Math Funclions, Cakulaling & Probability, Cumulative Sums
and Praducts, Minima and Madima, Caleulus: FuneBens o Statistical Distribulisns

aggreqata {] Funciion, Sat Cperations

Unit V: Functions § Hours
Eeripls to Funclions, Making the Serpt, Transforming the Script, Using the Funchen, Reduce the rumbear of Lines. Adding
morg Arguments, Dos, Using Funclices ag Anguments, Crossing he Baarders, Cholces with I-Else Statements, vecoriing
Cheices, Loaping Thmigh Valas

Coping and Scaplng of Funchions

ar

FNCepnit—-
| — I'F+
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Tex! Books

1. Hbeman Maliofl, * The A of R Progremming- & Tour of Staiistical Software Desagn *, 2011
2 Rbger &, Peng, ° R Pogramming for Data Scence © |, 2012

Raference hn-nh

1. Gamolf Grolemund, Hadley Wickham, "Hands5-0n Programming with R Wiika Your Own Funchione andSimulalions®, 15t Edition,
14
x .l’.l_'ldﬂla i Wrlea, Jeria Meys, "R Far Dummies”, 2nd Edilian, 2015

Web Referances

1. hiips:isyeyam govinded 1_nocid maliipeview

2 hitpsidata-lak rainngbiog siobiecl-arentzd-pragramming-in-rf
4 hétp:bvewew, r-luor comielementany- alatislics

4, THEpS e bber Es poin L coemirs

Internal Assesament Pattern
Cognitive Level Irdernal Assassment #1 (%) Internal Assessmient #2 (%)
L1 3 20
[ 1] 4
L3, 40 40
Total (%) 100 100

Sample Bhart and Long Answar Questions of Varieus Cognitive Levels
L1: Remamber

Wiile aboal vecas in R

Wirita any thrae typa convarsions in R

Wihat is & data structurs in BY

Wirite any twn Boolean aperatars in R

Wirite amy bwo Inear vector algebea speralions

e P L3 Po =

L2 Understand

Explain tha mponance of data frars

Hiow 1o spply same functions to all rows and columns of & matrx? Explain wilh examals
Explsin about Finding Sistionary Distributions of Markoy Chaing

Cesmcribe R functions for Reading & Matrix or Dats Frame from a Fie

Explain different matriz eperation function in R

LR fe L R =

L3: Apply

Implement bnary seanch ree with B

Write R soript b create 3 ling graph

Crazte a R fAnquags coda to ganeraa firsin farms of a Fibonacoi senas
Apply B program 1o implement quicksan

fpply R code to the function by using if else

commandf{xj =  if k=212

B (1) 11 12l

= O ckherwise — P =

CANTROL COPY ATEESTED -~ yrirmen ]
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205HM01 Psychology 10 0 3

Al the end of the coursa, stutents will ke able ta

Code Coume Dulcomes

HEHMAT 1 Focuses on classiealisperant coaditioning, reinforcament sehedules, and chsarvational leaming 1o halp students
oidain en understanding of learning and cancitioning

205HKMD1.2 Lindlerstand the prooeries of Sanses

J05HM01.3 Understend e stale of Constiounass, Sleap & Drasms

2EHMOT 4] Understand e impartance of leamicg

MSHLA 5 Understending the components of memary, language, cognition, problem sciving, and the many forms of memory
| il be the focus of this course

Unit I: Introduction % Hours
Definition of Rsychology, Psychology as a Sclence: Mathods of peychology, Oifferent schiocls of Psychology and modern
perspectives of psycholegy - Scope and branches of peychology

Unit |I: Sensatlon and Perception 9 Hours
Gereral Properies of Senses, subiminal stimul, Selective Altention, Physoiogical correlaies of Atention, intema influences on
Parcapbon - Leaming, Sel, Molivation and Emalion, External Influences an parcapion - Figure Grownd separalian, Mavement,
organezation, Musions, Perseplual constancies, Deph parception, Sinocular and Monoculer Dapth, Percaption; Perceplual delense
snd percaphial vigileroe, sansory deprvation, tansary bombardment

Unit Ill: Consgiousness 9 Hours
Fundamental Procass, Active end passive mles of consciousness, Skeep and Oreams. Meditalion, Hyprosis, Psi Phenomena,
Aitemate states of consciousness, Nalural and Dineg induced

Unit IV: Learning 8 Hours
Dedivition of lezrning, Thearies of leaming, Classicad condBioning, Cperant conditioning, Cognitive Laaming, Sockd Leaming

Unit V: Memory 9 Haurs
Meaning and n@hra ol mesory, Theories al memory: Infornation processing theones - sensary register, shorl f=rm memary
rehiearaal; Lewets of processing theores, Long teem mamody - organzations, TOT, samantic and eplaodic memiony, ancoding and
horing long barm memariss, role of organizstion, rele of imagery, ple of consinactive processes; Refieval from fong term memary,
Forgalling- Malvalad fongatting, inkerfaiénca, Dacay through desu=s. Technigues of impeowing meamory

Tet Books

1. Morgan C. T, King, R A, Wesz, J. B and Schapler J . Intedisction bo Papchakagy, T Edilion, Singapara: Megraw - HIl
2007 |

2 Myers D, G, Peyehology, 5 Ecitios, Worh Publishers: New Yark, 2004

3. Kalat\l, Inroduction to Psychoiogy, 8* Edition, Wardswerth Pub. Co., 2007

Reference Books
1. Fedman B 5, Understandig Peychology, 6° Ediion, Tata SaeSra - HIL, New Delli. 2005
2. Kossiyn S M. and Rosenberg R. 5., Peychalogy in Cansext, 31 Edition, Pearson Education Lid,, 2006
Web References
1, https:f!ﬂm.a]halmul—mml‘nhgy-:mnﬂaam-psymnl-ugy.hlnﬂ
2 hitps:dishudy-ui bafishoouncil orgiplen-shudissichoosing courselzubjacts!psychology

3. hitpediise youbube combwatch P=k-FP1BEKBRRKE &&ﬁﬂlﬁ_“;——
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Z0SHMOZ Statistical Methods 3 o0 o

Al the &nd of the course, students will be able |o

Code Course Outcemes
HISHMEZ1 Demarsirabe stalistical technlques in real ife problems
Z05HME2.2 Gain statistical knowiedge on measures of central tendancy and variaan
HSHMO2 3 compule sample space, evant, selaiive frequency, probabality, conditional probablity, independence
HEHMIZ A tamikar witt some standard diserete aed conlnuois probabiBly dstribufions
ZOSHMU25 Understand e (hecry ol sampling [echniques and their practical zpplications
Unit I Introduction 9 Hours

Dednition and «lassification of statisfies, Stages in stalishical imastigation, Defindion of some basic terms, Applcafons, uses and
Imitaions of slalstics, Scakes of messuemend, methods of dale collection and presentation, Disgrammatic znd graphical
prasentatian of data

Unit II; Treatment of Data 9 Hours
Freguercy dstiulions, sten-lesl displays, measures of cendrad lendency (mean, madan, made guanliles), massures of varfation
{rangs, quartie dendation, mean deation, standerd devintion), standard scores, moments (about origin and mean) skewress end
ourbagie |

Unit I1I: Elementary Probability 8 Hours
Introducion, | dafinitien: of ramdom  expedimenl, samplespace. éanss, hoes of seenls ounBngrules, permefafion ard
combinalarg node, definition of probabiity In several approaches, some probadily rules, conditienal probpbilly @d independencs,
bayes thecram

Unit IV; Probahility Distributions 9 Hours
Defrilion of tandom varlables and prodabiity distibulions, Inlreduction 1o expactation: mean and vafance of 3 random variable,
Common discrete probsniity disiibitions: Binomial and Posson, Comman continuous probabiley dstrioutions: nomal, | and chi-
spuare distributions

Unit Y Sampling Technigues % Hours
Bask cancepls: pepulation, sample, parameter, gatistic, samping frame, sampling unils , Reasons far samplng, Samplng and
non sampding eroes, probabilty sampling techniques {simple, stratified, sysiematic), Non prabshility sampling methods

Text Books

1. Slumen &, G, Elemantary Statistics: A Step by Siep Approsch , 2 Editicn, Wm, C, Brasn Communications, Inc,, 1595
2 Spkegel M. R and Slephens L. ., Sehaum's Qutling of Slafishics, Schaim's Qulling Senas | 4® Edition, 2007
3. GuplaCE and Guaots, V., An Introduclion lo Slzdstical Melhnds, Vieas Pablishing House, P Lbd | Endia, 3004

Refersnce Books

1, Richard A, Gupka G. B.", Probabiily and Sadishss far Engmeers”, Miber & Froeand Pearsen’s Ediden, 2010

2. Fraund, J. E and Simon G, A, Medam Elementary Slalislics, i Editian, 1958

1. Snagdecor G.W ard Cochran W, G Stalistical Medhods, ™ Ediflon, 1580

4 Devid 3. M., McCaba P and Craig B, Intreduction b the Practics of Stafssies, 80 Edilion, W, H. Freeman, 2008

Web References

1. hdipsifanlinecouses npted ac.infnoc2 1_mai4ipreview
2, bips:archive npted 8o infcourses!1 11/1061 11 105077 f % ¥
J. hatp e nittine, eduw infpbe¥coursesfidaed 111 10507 T 10 himi
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20MBEMAT General Management 3 0 o 3
Al the erd of the course, sludents will be able b

Code Course Dulzomes
20MBEMOT  Undemstand base lunslians of managemen|
20MBMIY2  Undarsland tha planning pracess and strategic fermulation
JOMBEMIT3  Erow the nalure of e organastion process
J0MEMOTA  Undemstand the staffing abjectvas and funclions
20MBMYS  Undarstand the directing process and condralling metheds

Unit I: Managament Infroduction 8 Hours
Concept, Mabure, Process and Sgnifesnce of Managorment Managensl Reoles (Mintzbarg), An Cverview of Funcional sress of
Manapement - Markating, Finance, Produckscn, HREM, [T R & D, Devenpment of Managemanl Thaught - Clagseal Nes - dazsical

Unit Il; Planning 0% Hours
Prixcerss and Types, Decisen - making concepd and process, Bounded refionalty, Managemer by objeclives, Comporate Planning -
Emvimenmant anatyzis and Diagroats, Siratesy Fomulalions

Unit IIl: Drganizing 08 Houers
Concept, Malure, Process and  Signifcance. Authonty and Responsicdity relaionships - Delegation, Decenbralisation,
Departmentstion basis and formats (Project and Matix), Formal and Informal Organisalion, Changisg palterns in organzafon
struchares in the knowledgs economy

Unit I¥: Staffing 09 Hours
Humian Besource Manning, Objectives, Faclors niuenting Human Ressume Flanning, HR Planning Procass, Job Anafysis
Recrutment, Process and Sources of Recnitmant, Sekction, Process of selection and Techniques, Ercrs in selection Redenlion
af emplopaes |

Unit V; Directing and Control 09 Hours.
Motivating and Leading Pacghe 3l work - basic concapls, Communication - nature, process, networks and barsers, Effective
Communicabion Managerial Confndl - Concepl and process, Desnning an Efective Coabral System, Technigues ~Tradbicnal ad
Modem {FERT and CPM)

Mate: Discuss case studies from every unit

Text Books

1. Zingh B P and Chhekra T, M., Management Concepts and Practices, Dhanpat Rai, Maw Dedhi
2. ZEingh B. P. and Singh A_ K., Ez=antials of Management, Excel Bopks, Maw Delhi
1. DwhadiR. 5. Maragement- An Integrated Approach, Natienal Publishing Housa

Reference Books

1. Welrwich, Heing and Harold Hoante, Managemani a Global Perspacthve, Me - Graw Hill, New Delhd

2. Stonar, Jamas 4. F, Fraeman &, E. and Gibard O A, [Jr), Management, Prantice Hall of India Pt LH,

3. encevich, John M., Daneelly J. H. and Gibson J, L., Manegement: Principles and Funclions, AITBS, Maw Delhd
4. Luthans, Fred, Intreduction b Management, Mg - Graw Hill

5. Jonks, Garelh B and Jeneifer M., George, Contemnpodary Managemenl, Tala Me-Graw HIl

Wab References
1. haips:ingiel 2o in'courses BS02 105 10201 & r
. hitps:ficninecourses swayam? acininouD_cs14/ '-—'Eh‘.@mﬂ"k;’—'
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20MBMO2 Human Resource Planning i 00 3
At the end of Ihe course, students will be able to

Code Course Owteomes
20MWBMOLT  Undarstand staffing concept Wree saund job deserptians, job spacifications
dMEMDZ 2 Develop 2 structured, job - relaled interviaw lor iedord sequisition across al the verlicals
dOMBEMDZY  Know the trainig and developmant strategies of a frm
20MBMOZA  Undarstanc campensalion mansgemen] & perimance managemerd process
EDI'-'IEI-HJE..E Undarstand the rode of frade unions in a firm

Umit I Intreduction 0% Hours
Humes rezoulca plennieg moncepls, Concept of Shffing, Factors afectng Stalffing, Stafing Process. Job Arafysis - Concept,
Job - Speciftations, Jub - Deswipion, Process and Methods, Advantzges of Job Andlysis. Job Designing Introduction,
Datinlion, Modem Techriques, Factors allecting Job Design

Unit Ik Talent Acquisition 09 Hours
Recruiment and Selection: Needs-recruilment process - alternatve b recruitment, Concapd of Seleciion, Crilteria for Selection,
Proctss. Sersaning = Pra and Post Crifeda for Selection, Inferviawing — Typas and Gadelings for Interdewer & Inderviewes,
Typas of Sedecion Tasts, Setection Hurdles and Ways fo Cvercome Them, Curresit frends In Recruilmant and Seleclion

Linit I: Training & Development 04 Hours
Inducticn — Coneept, Types - Fomallnfermal bdueSon, Advantages of Inducion, Traerg Ve Disnslopiment, Meed, Process of
Training, Metwds of Traming, Dovelopment fechniquas, nead far development, Caresr Plarning, kaining and davelopmend
podicies, linking braining and devedopment o company’s strabagy

Unit V: Compensation and Pedormance Management 08 Hours
Compensatien | managamant process, Forms of pay, Finangil and non = finendal compensafion - Facttors mfuancing Wasa
focation, Performance Appraisal Sysbam, Mathods of Padarmance Appraisal, Peformance management pracess

Unit ¥: Managing Industrial relations {8 Hours
Menaging Indusrial Relalions — Companents af IR - Trads Unians, Funcéions af Trade Union — Emplayee Parlicpalion —
Imparance and Schemes, Collectve Barpaining — Grevance Redressal, Indissinal Diapute — Setilameand mechantsm

Hale: Dlscuss case studies Trom every unlt

Text Books

1, SubbaRao P, Human Rescurce Management, Himataya, Mumbal
2. Aswalfapga K., Human Resources and Personnel Managemenl, Tata McGraw-Hil
3. Armsirong M., Performance Manegament. Key Siralegies and pracica Guidelinss, Kogan Page, Londen

Referance Books

1. Gary Desser, Human Resowrces Managemeant. Fearsan Publization

2 Mammaoria G, 8., Personnel Maaagemen|
3. Recuimest and Selection: Thiores and Practices, Dipak Kumar Bhattacharyya, Cengage, India

Web References
1. hitps:inglel,ac incourses105102/105102012/
2 hitps:fonlinacourses swayam? ac.iinou2l)_cs 14/ N T PN —
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| Lll| 20CEM)2 Climate Change Mitigation and Adaptation T 0 ¢
At the end of ihe course, studenks will be aale to

Codes Cioursa Dutcomes
AICEMIZT  Understard the concepl of dimale change seendrios
2OCEMIZE  Qulling the cauises for the changas in the cimae
ZOCEMIZS  Wienlify fhe impacls of cimale change on verious seclons
NCEMDZ 4 .liulq:ll e e hosdcibogias in inding the changes in cimale
MCEMDZS  Demansirsle the cimale changs adaptalion and miligatian oplions recuring sustanabie developrment

Unit I: Fundamentals of Climate Change 8 Hours
Greenhouse gases, radiathve Toecing pobantial, carbon daxide squvalency, nalual climate foring lackors, emissions sources and
ks

Unit Il: Observed Changes and its Causes 8 Hours
Observation of Climale Ghange — Changes in patlerns of temperature, preciptalion and sea lewsl rse — Observed effects ol
Climate Changes — Pattems of Large Scale Vanablity - Drivers of Cimate Change —Evidences of Changes in Cimate and
Enranment —orm a Zobal Scale and in ndia,

Unit I Impacts of Climate Change 9 Hours
Impects of Cimala Changa on wanous sactors — Agriculture, Foresiry and Ecasystem - Wafer Rasources = Human Headh -
Indusiry, Setilemel and Socety = Mefhods and Scenanos -Proeded Impacts for Differert Ragions- Uncestaintes in the Projeced
Impacts of Climate Change — Risk of Imeversdie Changes

Unit IV: Clean Technology and Energy 9 Hours
Clegn Develapment Mechanism -Carbon Treding- examples of faure Cleen Technology -Bodesel - Natural Compost — Eco-
Friendly Plastic = Allemate Enesgy = Hydrogen = Baofuels -Solar Ensngy = Wind = Hydroslecirc Powe:

Unit V: Adaptation and Mitigation Responsas 8 Hours
Policy, Clmate Zensilvily and Feedbacks - The Meatraal Frotacel — UNFCCC - IPCC, Concapd framewerk al urban adaplalics ta
climale thanpe, Mtgation Effeets inindia and Adapiation furding

Text Books

1. den €, Van Dam, Tmpacts of Climale Change and Climabe Venabiily on Hydnological Regimes”, Cambddoe Linhwrsly
Prass, | 200d
2. Dash Sushil Kumar, “Climale Changs - Anindian Perspactive”, Cambeidge Univemity Press Inda P, Lid, 2007

Referance Books

1. Fialke, R, “Liffing the taboo on adaptaion’, Nature 445 (7128), 547-508, 2007
3 Eulkebqq.'. H., "Cilies and Climabe Change’, Rouledge, Lord oe, 2013

Web References

1. IPCC Fourth Assessment Report — The AR Synthesis Report
2. hitps v coursera.corgfleamdimate-change-mitigation
3. hﬂpau'.'_mn'iummaﬁmw.mmmmimmsﬁumﬁaﬂaﬂw?ﬂdﬂimﬂwlﬁwnﬂﬂm-mﬂ-

adapratn
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m 20CEMI2 Knowledge Discovery and Databasas T 0 0 3
Al lhe end of e course, shadents will be aba

Cade Course Cubcomes

SCERANE Hustratas the basle concepds of dafshace managemeant system
HCEh02.2 Able ba summearze mning and prepmcessng of dala
HCEMIT Qigine e lurclionalties of data mising{characken zation)
CEMIEA Abie b explain e processes of associgion analysis
ACEMIS llusirate the faafures of vancus clusteriog lechniques

Linit1: Introduction to Database and Data Warshouse % Hours
Croesrvmrw of Dk, Whee is Colabase and Whal & Dalabese Managerment Base Syotem, Meening of Enfity, Relation, Datebase
Cesign and ER disgrams, Aftrbadas, DWMBS Sofwana’s svailabla in Market, Sinscured Query Language (506

Wha iz Data Warehousa, Typas of Data Warehouss, On-Lina Anakdical Procassing (OLAF)

Unit [l; Data Mining Introduction 8 Hours
Intreduction 1o Cata Minkyg Sysbems, Knowledge Discovery Process: Data Mning Technkques, lssues, Data Dbjecs and Atibute
Types, Ssbistical Descriphion of Data, Data Preprocessing = Cleaning, Infagralion, Reduction, Trarsfomation and Dlscretizafon,
Ciata Visuzalzation

nile 0z Clagsification 8 Hours
Intraduction ard Bask Concepls of Classication, Whal i Training Date, Supsrvisory Leaming and Unsuperssory Leaming.
Decigion Trea Induction, Working of Degsion Tree and Bulding 3 Decsion Tree, Bayes' Theoram, Classfcation by Back
Prapagation

Unit IV: Association 9 Hours
What ks Asscciation Aradyss, Freguant llem Set Generation, Asscdation Rule Generalion using Aprica Alganithm.

Unit ¥ Clueatering and Outlier Analyeis 2 Haours
Wht is Clusbar Aralysis, Differenl Types of Chaslers, Padition Method - K-beans Algadihm, Hisrarchical Metwods. - Hisrarchical
Cluzster Alpoeithm, Darsity Based Mathod- DBSCAN and Dutier Anabysis, Whet is Qutier Anglysis?

Practicing Toot: SOL, Weke, Python and R

Text Books

1. Raghurama Knshnan, Johanres Gehee, Ta base Managemeant Systems”, Thind Edigon, TATA MoGraw HIL 2008
2 Jisdied Ham and Michelrekamber, "Data Mining Concepls and Techniques”, Thind Edtion, Elsevier, 3012,
3. PangMing Tan, Michad Stsinksch and Vipin Kumar, Irircduction t Daka Miring", Pearsan, 2016

Roferenco Books

1. Al Birson, Stiphen J Swilh, —"Taks Wasshezing, Data Mirng & OLAPE®, Tata MeGraw - HIl Ed#on, 1510 Reprint 206,

2. K.P. Somen, ShyamDiwakar and V. Ajay, — “Insight info Data Mining Theory and Pracicel”, Eastern Economy Ediion
Prentice Hall of sdia, 2006

3, lan HWitten, Eiba Frank, = "Data Minng: Prachical Machine Learning Tocds and Technigues”, Second Edifion, Elsavier.
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At the end of the course, stdents wil be able 1o

Caoda Caourse Qutcamis

ZOMEMOZ1  Acquira the operation of micro devices, mcn systams and (her spplications
ZOMEMOZE  Abilty bo-cesign the micrr davices, mioro syslams using the MEMS fabricalion process.
Il]MEMnﬂ Acquire basic approaches for various sEnsor desan

20MEMO2Z4  Acquire basic approaches (or warious aCIUBr desagn

SUMEMOZE Gain the fechnical knowledge regured for computer-aided design, fabrication, analysis and charactarization of
1 nana-shnschured maleriaks, micra- and nano-Siae devices.

Unit |: Basic Concepts 9 Hours
Dedieiticn of MEMS, MEMS history and develiopment, micre machining, ithograghy prrciples & mathads, stuctersl snd sacricis
meterils, thn fim depesilion, impirily doping,  eiching, suface micn machining, wafar bonding, LIGA
MECHAMICAL SEMSORS AMND ACTUATORS: Prnciples of sensing and aciudion: beam and canlever, capadlive, piezo
alachic, slrain, pressure, fow, pressure messurement by micro phone, MEMS gyreecopas, shear mode piezo acluion, grpping
piezo. achuator, Inchworm fechnoiogy

Unit B: Thermal Sensors and Actuators 9 Heairs
Themnal enengy basics end heat franslar processes, Permistars, hemma dedces, harmo oouple, mizre machined tharmao coupls
proba, pelfier effect hast pumps, thermal llew sansors, micrn hol plie 028 sensors, MEME themo wessdls, pyro elactricily, shape
memory alloys (SMA) L-shaped horzontal and verical electrn thermal actuator, hermaly activated MEMS refay, micra spring
thenmal achighar, deta storage canfilrver,

Unit IIk: Micro-Opto-Electro Mechanical Systems 9 Hours
Principée of MOEMS technoiogy, properies of Bght, ight moduistors, baam spilitter, micra lens, micro riors, dgitsl micro miroe
cevice (DD, lignt datectors, grating By vahe [GLY)L opticl Swalch, veve Guice and luning, sheer siress messuremenl,
MAGMETIC [SENSORS AND- ACTUATORS: Magrefic matedais for MEMS. and properSes, magnetic sensisg end delection,
magnetn resisive sensor, more on hall effect, megnale Godes, magnato iemsistor, MEMS magnelic sensor, pressure sensor
utiliing MCKE. mag MEMS acusiors, by drectonal micm achusbor, feedback circull integrated magrefic ackisiorn, targe e
refudtarce aclusior, magnatc prmbe-based shoeags devics

Unit IV: Micro Fluldic Systems 8 Hours
Sensing mechanism & prncipe, membrane-remsducer maberals, chem.-lab-on-schip (CLOGC) chema resstors, chamo
capacitors chemoransistors, eieckonic nose (E-nosa), mass sensifive chemosansors, fuorescence detection. calormelrc

Speciroacopy

Text Books
1. Hitsiggur Prernchand Mahalik, “MEMS™ TMH Publishing co.
Referance Books

1, Chang Liu,” FoundaBon of MEMS”, Prentica Hal Lid.

2. Sargey EdwrdLyshewsk, "MEMS and NEMS”, CRC Press, indian Edition.

3 Ta-Ran Hsu, "MEMS and Micro Systems: Designoand Manufacture”, THH Publishers,

4. Thomas M Adams, *Richard A Layton Infroductory MEMS®, Springer intematanal Publshers. _@M@_

202




Web References
i |M;$ﬁkmml.mnbuumﬁ11?f1ﬂﬁﬂ1?1ﬂﬁﬂﬂﬂ
[

i) 15 EGH | el o m

Fladdis sdimdind Yae g0 A and wed | S0T AiFL

CONTROL COPY ATTESTED

-

_ P Cpped=—

Ghairman
Board of Studes (ME)

203



I prantemne Regulahon LUl (1] EER | SETRGE Oises 3 Dt Wadnswe onal Dol | Spprosmd in 3 S0 | A e ekie 7 the
shaidets admeflgd tam 2223 andw gl SLY 202334

EHEIEMI}E Bazice of Electrical Machines and Drives I 0 o0 3

At he end i::t ihe course, siudents wil ba able 1o

Code Course Culcomes

20EEMOZY  Undarstand the bask concepts of different bypes of dadrical drves

JIEEMIZ Al bo esplain the parformance charectenstes of eleciical drives
2EEMDEE  Sludy the dflarant mathods of stading 0.C motoes and induction motors
0EEMO2A  Study the comeentional and salid-stale 0.0, drves

WEEMOZE  Study tho comventicral and solid-state A.C. drives

Unit I} Introduction 9 Hours
Basic Bermirms - Types of Electric Orives - factan inlluendng ha choice of eleciical drives - hoaling and cocing
uives - Loading conditions and classes of duly - Selecion of power raling Tor diive molors wih regand Yo themna
everoading Brd Load varafion fackars

Unit Il: Drive Motor Characteristics 9 Hours
Mechanical chamctenslics - Spesd-Tomges cheractanstics of vanous types of ksd and dive moborg = Sraking al
Eleciricsl metors = OC molors: Shurl, sares and compound = single phase and three phasa induction mofons

Unit Il: Starting Methods 8 Hours
Types of DG Mobor staders = Typicel conbod cirpuits for shunt and seqies molars = Three phass squirel cags and sip
fing induction mobors

Unit IV: Conventional and Solid-State Speed Control of D.C. Drives 9 Hours
Spesd coniml of DC series and shunt motors — Armatwe and field contred, Ward-Leonasd conlral system — Lising
cantolled recibers and DG doppers —sppicaions

Unit ¥; Conventional and Solid-State Speed Control of A.C. Drives 9 Hours
Speed control of three phesa nducton motor = Vieltage controd, woSege | frequency control sip power recovery schems
Lising imeertars and AD woltags mqulsions —applcalions

Texthooks

1. bagmihll & Kotharl 0P, Blecinicsd Machines®, Tata MeGraw-Hill, 2006
2 Vedam Subrabmanlam, “Elecre Drives (Concepls ard Applications], Tata MeGraw-Hill, 2010

Reference Books

1. Fatan, H., "t ard Sdence and Litlismian of Electncal Enamy”, Ohanpat Ral end Sons. 2087
2. Pila5.K "A Frst Coursa on Eledic Crives”, Willey Easbem Limited, 209
3. Singh, MDD, KB.Khanchandani, "Power Electronics’, Tak MoGrw-Hill, 2008,

Web Referances

1. hitpslekspdnger. comiboak! 10.1007/878-3-319-727101
2 hitpsswrociiacos com'Bectnical-Maching-Drives-Fundamerial-Basics-and E"M
PracicalFranchipdbook/ST81 1380495335 ="
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20ECMOZ  Digital Electronics 3 0 0 3

At the end of the course, students will be able o

Cods Cowrse Cutcomes

HECMOZ.1|  Liliize theory of Baclaan algebira & the vrdarying fashwes of vanous number systems

HECMIZY  Chooss the concapls of Baokean slgebra lor v minimization of switching funclions

HECMIZY  Design of venous combinations logic ctreuils using bask: gates

MECMOZ 4,  Design wariowus simple programmable legic devices f comples programimable legic devices & arays
HECMOZS  Develop of various sequantial logic circults

Uni I Introduction to Boolean Algebra and Switching Functions 9 Hours
Conversion from Cne Radix o Anofher Radix, r - 1 and r's complement, 4 Bit Codes. BOD, Excass -3, M21, 84 =2 =1, 95
Complimen Code, Gary Code el Reatzaton of logic opsralions for Bass and Universal gales

Unit ll: Bealean Minimization 8 Hours
Minimizalion of Logic Ferciions usng Beolean Theomms Minimizaficn of Switching Funclions usng K-Map Up b0 8
Venshleg, Oues - MoCluskey Methed, Standard S0F And POS fome

Unit llE: Finite State Machines and Bipolar Logic Families 9 Hours
Dasign of sychranous FSMs, Asyechmnous FSME Bipolar Logic Families (ECL), MOS fogic families [NMOS and CMOS)
and [hatr elecircal behadaur

Unit IV; Memory Elements 9 Hours
Basic sruclres and reabzaion of Boolea Runchions using PROM, FAL, PLA PLD, CPLD, FPGA Buflers Logc
Imsplesmendstion usng Programmable Devicas [ROM, PLA, FPGA)

Unit \: Elementary Combinational and Sequential Digital Circuits 8 Hours
Sddere  Subfracters, Mulipaxer, Demubalaxar Enceder Decodar Camparalar, |alches, Flipfope, Shilt regleters,
Counters

Text Books
1. Taub, H and Schillng, O, "Digital Integrales Elaclronics”, MoGraw Hill, 1977
2 Hodges, CLA. and Jackson, H.G., “Analyss and Design of Digilal nbegrated Cacuils”, Inbermafanal Shedesd
Edion, MeGring Hill, 1553
3. Hib, F.J and Peterson, G.L., ‘Swiching Theory and Logic Design”, John Wiley, 1551
4. Anand Fumar, A “Switching Theory and Logic Deslge’, 3% Edfion, Prerica Hall Intemational Laaming. 2016

Feference Books
1. Hohawi Z, Swilching and Findle Aulomata Theony”, MeGeny Hill 1570
2 Jain, R.P., "Wodam Digital Elactroracs”’, InEdilion, Tata MeGanw Hill 2003
3 Chares Roth, H. and Larey Kinney, LJr, “Funcsmentas of Logle Design”, 70 EdSion, Cengane Leaming, 2014

Web Resources
1. hitpsioalinecourses mpted ac ininoc 1§ 2abprenses
2 hitpsrgtel ac.nicourses 17 OEM T 105080

3. hitpsiigate. itkop, ac infgele_syliabus, himi
4. hitps e s ikth acindweb/academics torses EE XN
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20AIM02  Machine Learning with Python I 0 0 1
At the end of ihe course, students wil be abla to
Cods Course OQubesmes
2108 [hA02 1 Soive simpla compuizdonal problems with pythan
2D 02,2 entify and use appropiate lunclions o handie data in pyfhaon code
N2 3 Dezeribe thie aurdaiona concapls and lermnoiegiss of maching leaming
P [ R Explain various unsupenised leaming algonthms

2T 2.5 Evaliste $a pesformance of 1he machine [eaming aigarnilbm

Unit 1: Basics of Python Programming 3 Hours
Inraduction fo Pythan evahition, fzalures — Pylban IDE instaliation — Synlex —Comments — Varables - Data types —Mumbers
- Shings - Bocleans - Operabors — Confrol stetemmants — Dala stnuctures: ksts, dicsonary, luples, seds. arrays - Funciions

Unit 2: Python modules for ML 9 Hours
BumiPy — Pancas - SaPy — Mapltin
Unit 3: Introduction to Machine Learning 9 Hours

Machine Leaming essenfish: dala set, mean, median, mode, standand devalion, percentle, dala distsbution, nommal
delribufion = Types of keaming: superased, unsupenised — Supsnvisad leaming dessification and regresson — Classifizatlan
agarithms: KMNM, Nahe Bayes classfier Oecision frees, Linear modsls, S

Unit 4: Unsupervised Learning and Pre-processing 9 Hours
Types ol wsipenised keaming = Chalenges in unsupendsed leaming = Pre-proceszing and Scaling = Dimensionadly
redsstion; Prindpal Gomponent Analysts — Clustenng: k-means, aggomerstive, DBSCAN

Unit 5: Data Representation and Model Evaluation 9 Hours
Categarcal vanabies: one-hol encoding - Binming = Dizcrtization = Automabic Testura selection = Model ewaluation: cross-
validation =Gnd saanch = Evaualion melrRcs and scorng

Text Books

1. Andreas C. Miler and Sargh Guido, “Infroduction to Machise Leaning with Pyihan = A quide for Data Scendsl”.
O.Reilly Publisher, 1+ aditian. 2018

2. Peter Flach, "Machina Leaming — The an and science of agodlhms thal make senda of data”, Cambeidge Press,
ama

1. Torn Miched, "Machine Leaming”, MoGraa Hl, 2014

Reference Books

1. Peler Hainglon Machine Leaming in Action”, Gengage Publicalions, 2012
2. Mabryar Medrl, Alshin Rostamizadeh, Amest Tohwalkar “Fourdations of Maching Leaming”, MIT Press, 2012

Web Rezources

1. hitpsdfewwiutcralspont com'ipython
2 hipsifenondschoospython
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20D5M02 Data Managemert and Analysis 3 0 0 3
i he en:fu:@d the cowrse, sudenis wil b2 able io

Cade Couras Ouicames

200502 Lredarstand database and e famdiarwith refatioeal database concepls
0002 2 Demnovsirate inowedge of [ems, methads of ER Modeding

2005023 Demoestrate knowdedga of irends in data management in Enlly Clustering
2005M0E A Clemonstraba how ta acquire, ransfomm, analyss in SAL

20DEME2.E Dempeesbraba how 10 salve probders in accounling usng Transaclions

Unit I: Database Cencepts and Design Concepts 4 Hours
Wity Diatabasss? Data Versus omation, 'Why Database Desgnis Impariant? Evolufion of File System [ata Processing,
Problems with File System Data Processing, Diatabasa Sysms, Relafona Datzhase Modal- A Logical View ol Dala, Keys.
Iefecrity Rues, Reaional Akabea, Relalionships within ha Relafional Database, Dala Redundancy

Unit Il: Entity Relationship (ER) Modeling 8 Hours
Enlities, Aliributes, Relaborships, Connectidly and Cardnally, Exstence Deperdence, Reblionship Skengh, Weak
Enfities, Relationship Pericipation, Relaticnskip Degree, Racursive Relaionships, Assocaiive Enfifes, Developing an ER
dagam

Unit lIl: Entity Clustering 9 Hours
Ertity Inbagrily: Selecing Primary Kays, Matual Koys and Prirmary Beys, Prmary Key guidefines, when to use Compasie
Erirraary Meyd when to use Swrogate Pimary Kaps Desgn Cases: Leaming Flesbile Databage Design

Unit IV: Introduction to SQL 9 Hours
Data Defirition Commands, Data Manipdafon Commands. SELECT Queries. Addiional Di#ta Definiion Commands,
Agdional SELECT Casery Keywords, Greating WIEW, Joining Diatabese Tables

Unit V: Transaction Management and Concurrancy Control 9 Hours
Wha I8 Transaction? Concurency Control, Concumency Coningl wilh Locking Melheds, Concisrency Contrl wieh Time
Stamping Melhods, Concumency Conbml with Opteméstic Metos

Text Books
1. Garkas Corongl and Steven Moms,” Databass systems: Design, mplemantation; & Management”, tth Edtian,
Cargags Leaming. [SEW-13; 5781337627500, 2014
2. Shalom M. Wekza, Niin Indurkhyz, Tang Zhang, and Fred Damerso, "Teat Mining: Predictree Methods for
Analyzing Ursinctured Indomnation”, First BEdiSion, Springer, 2020

Reference Books
1. Hector Garcia-Moling, Jeffrey D, Uliman, and Jennifer Widom, “Database Syslems: The Complete Book™, 2nd
Edificn, Pearsan, 2001
2. Jiasvai Han, Michaling Kamber and J&an Pal "Dala Mining: Concapts and Techniques". Jnd Edifion. Bsevier.
2006

Web Resources
1. hmpaihwsswcnitl gow. infrerticals'data-management -and-anatysis
2. hapsiisarchdatamanagemant lechtargel. comidefnition'data-marsagemenl
3. hilpaiinplal e infeourseedt 101040 104 0E004)
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(/| 20SHM3 English for the Media i 0 0 3

Althe and of the course, students wil be able 1o

Code Course Qutcomes

J05HMO3.Y  Undzrstand what midia fterany is end its imponenca

MEHM03Z  Introduce the essanlizl raquirements of wiiting for tha media
MISHMN] Fﬁﬁar‘m the laamars with tha process of writng for {ha media
205HM034  Mpke them familiar with the specific use of english in fe field of media

MEHM55 Generae memsl 0 winious sspects of media and therely equip Bem vith the basic witing skifs regured for the
R ot

Unit k Infroduction to Media Literacy 9 Hours
Undersiand whaf madia Baracy i and iz importance, anslyre and interpret medis messages through guided guestions, Practica
riading sratagies fa preview 3 led & skimming and scanming when wau read

Practice reading for the main idea. Defing and acouralely use contant - redated wacsbulary in course actviling and games, Apply
cormngrenension steategies &5 wou mead, walch, and ksten 1o a3 vanely of lexs and mulBmedia soures Damonsirafe your
understanding of these beds and key course idees (hough comprehension check quizzes and a discussion baard response

Uniit Bz Writing for the Print Madia 9 Hours
Mewspapar: Wriing hasdlives = Analysieg newspapar aiclas- Pradising intardaw skils = Planning and witing anewspapar arlide
Magazing, Compsing magazine covers — Flarning Me conlents of @ magazine —Ghing instructions for @ phote shoof — Planning
and wrifing & trua life alary

Unit Hi: Writing for Radio, Television and Film 8 Hours
Radio: Underatanding the kanguage of radio pregenters — Undesstanding he production process — Planning 3 newsdlst — Giving
poat production feedbeck.

Telenizion: Undarstanding the pra-production procass = Onganiseg a filming schedule = Fimimg on location = Ediling a TY
documentary
Filmc Wriling a screanplay ~ Fching successfully - Crgenizing & shoot - Weiling a fim review

Unit vz W for Adveriisements 9 Hours
Advenisement | Crealing & pand sdven —Crealing a sereen atven —Preserdng & linished adver- Anaksing make] (reads — Seliing
up & markaling communication strateqy — Omganshg the relaunch of & proded) — Evalualing the success o & Relaunch

Unit V: Writing for the Mow Madia 9 Hours
Mew Madia: Brefing a websile desoner — Anslyaing peoblems and providng solufions — Flanning erd witing 2 blag — Cresling 8
podcast- Yiogs — Graphic novel [ is suggesied for shudents to foliow the different =tyles of repeding in vadous medie and ta
familiarize themsehves with the emenging frends in the new medis]

Core Reading: Caramella, Mick and Elizabet Lea, Cambridge Engilish for the Media CUP, 2008

Text Books

1. Ryan, Michal and Jarmes W Tankard Writing for Print and Degital Media, MoGesw-Hil, 2005
2 Alen, Vicoria, Karl Davis et &, Cambridgs Technicals Level 3 Digital Media, Hodder, 2018
3. Haywan, Susan Cinema suses: The Key Conceprs, Rouledpe, 1995

Refarance Books

4 Padhaserathy, Fangaswami, Here is fie Nows! Reporting for #ie Media Stering Publications, 1558
5 Mudord, Bame and Fichard Huggine. Hew Media and Polilics, Sage, 2001
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Web References

| Mlp:';:-'hw:rmme.m inbonkaedionDesigeing_Nes Medis'
2. hilpssienen googhe.co.inbaoksiediion/asS_Media_Slides
3 hiips e grogiecoinbooksedion'Socal_Media_and_Democracy
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(1 Z0SHMD4 Statistical Inference T 0 0 3

Al the end of the course, stisfents wil be able io

Cade Courge Oulcames

205HMO4. 1| Iinderstand the concept of sampling distribition for krge and smal samples

SESHMA. 2| Calculate fig estimalor of a parameter wEing paint esbimatian and bigs

205HMI4.3  Compare maens and vaniances of two independent or pared Sampkes using nterval estimation
HEGHMOS 4| Understand the framework of hypothess kesting for carnyng oul stalisbical infererce

FISHMY 5 Carry ol the WP lests wih dua regard bo the assumplons undedying these procedures

Unit I: Sampling Distribution 8 Hours
Population, Samples, Parameler and statisics, Standard emor, Sampling distibulion of 8 statistic, Sampling distrbution of mesn
(st and unk o vananca) for large and small samples, Samping distribufion of differance of means, Centra lim# theorsm

Unit ll: Point Estimation 9 Hours
Dafinition of poent esimalor,  Generd properties of eslimators, Uriformly menimuem varance unbissed esimalors, Sufficient
slatiglics, Faclodzalion theorem, CR Rao inequalty, Cramer - Rao lower bound and UMVLE, Melhods of fnding point estimators
By MLestimation, Matkod of momants

Unit I1E: Intezrval Estimation 8 Hours
Wialicn of inferval sstimabion, Review of samplng dsnbulions, Conlidence ervals, Confidence inberval far the mean (papulion
varanca iz knon and wnknawn), Corfidence intervdl for the varance (population mean i known and unknown), Confidence
interual for the difference hebsean bva means

Unig IV: Testing of Hypothesis 4 Hours
Slatistical hypodfesis, nud and atemative hypolhesis, Simple and composite hypotheses Test of hypothess, ceiical region, type |

and type || amors and their prababiies, Simgle null hypeihess versus simple sltlemative, Neyman - Fearson lemma, Examples
from she nomnal papulation, Tests on the mean, Tests on fhe vanance

Unit V: Non-Parametric Methocs 8 Hours
Inbrduction, sssumpions o Npmethods, Advanlages and disadvaniages.Tesing a hypolhesis about medan Test for
randomnass, sign tost. Wicoron signed renk fest

Teart Books
1. Gupta Kapoar V. K., " Fundamentals of Mathamatical Stalististics”, Suftan Chand Publcafions, New Dethi
. Rao G R, Linear Stalistical Irference and its Appications, Wiey Eastren Pubsiications

Reference Books
6. Richard & Gupta . B. ", Probabilty and Statistics lr Engneers”, Miler & Fruand, Pearsan’s Edtion, 2010
7. Rohalm V. K. Sialisticd Inlerance, Dover Pablications, 2003
B Ilvengar(T, K V., Kishra Gandhi B, Prased B V. 5.5 N, “Probabiily and Sialisics’, Revised Edition, 2012
8, ‘Wassernan L., ‘A Condse Coursa in Siatisical Inference”, Sgringer Publcations, 2004

Web References

8. ntips:arthive nptel acin'courses! 1110511 110504 3
6, hips:\oplinecowses. nptel. e ivnoc20_malSpraview

7. httpsserlinecourses, sweyamd ecinfcec 2l madtpreven E ;
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20MEMO3 Organizational Behaviour i 0 0 13

At tha and of fu course, shidents will beabie

Code Crurse Jubcomses
ZEMI3 1 Understand basic concepts of organizalionsl behawior and its naturs
S00BMI3Z  Understand the basic cancepis personality, values and mofivation
EMITE  Underslad inker peraonal befavor and 2 sgniicance
Ef.ﬁ.lﬂmtlid K the group benewar 2nd iks dynamcs
ZMEMI3S  Know aboul ceganizational climale, culiure and erganizaions charge

Unit I: Introduction 9 Hours
Organisationd | Behaviour - Concepl and Emergence of OB Concepl, Matere and Theoretcal frameworks, Disciplnes
contributing by the feld of 0B, Historical Background - Hawthama Shadizs, Psychological foundafions

Linit II: Individual Behaviour 8 Hours
Persanglity, Laameng, Values ard Alfludes, Percaplion, Leamng-Behavioure!, cognitive and socal leaming Stress al woek.
Motivation -Meslow’s Maed Hierarchy, Herzbem's Twa Factars Thaary

Unit lll: Inter - Persenal Bchaviour 8 Hours
Indemersonal commumication and Feedback, Transadlionad Analysis (TA) Johad ‘Window. Managingriz) behawour s
wark, Substante abuse, cyber slacking, Apgression, and Valence

Unit I¥: Group Behaviour 9 Hours

Group Dynamics, Cohesheness and Productivly, Managerninl of Dysfuncliorsl groups. Grogp Desdsion Making,
Organigafions Politiza.
Leadership- Concept and Shes. Fielder's Confingency Medal. Houss's Path - Goal Thaory. Leadarship EBacthennes

Unit ¥: Organizational Process 8 Hours
Organizafonal Clivate; Concepd, Dsleenirants, Omganization Culwee - Concept Forming, Suwstaining, snd Changing &
Cutura, Orgerezstional effectiveneas - concept and messurement Ciiganizational change - resistano: and manageman,

Netde: Dlzeuss case studies from every unit

Text Books

1, Singh B, P, ond Chhabra T, M., Managemest Gancepls and Priclices, Ohanpat Rai, New Delhi
2. Singh B, P. and Singh & K., Esserfiias of Managemesl, Excel Books, New Dehi
3. Deiuedi R 5. Managemant — An Inlegrated Approach, National Putlishing House

Reference Books
1. Udal Pareek, Crganizational Behandar, 37 Ed®an, Crdford Universly Press, 2011

2. SubbaReo P, "WManagement and Organzafionsl Behewiar”, 37 Ediion, Himakaya Publishing House, 2017
3. Ghuman, K. and Aswalhappa K., Manacemend: Concepls, Pracice and Cases, Taa Mo - Graw Hill

Web Rolerences

B, hitps:inpial acinicouwses/105/02/10510201 2
5, hitps:loriinecourses swayam?.ac ninou2l_cs14/
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HMEMD4 Compensation Management & Employee Welfare Laws 3 00 3

At the end-of ha courss, sludants will be shisto

Code Course Duicomes
20MBMO4. 1 Understind difierent pay structures and pay kvels
20MBMO4.2  Krow sboul wege act 1935 and is implications
ZOMBMO4.3  Understand the fadors infuence the wage fixslion
Z0MBMO4 4 Understand tha compenants of bonus act 1065

?‘:'ME’:-'M5 Linderstand vawous incentive piane and inlematioral compensaion concapl

Unit |: Compensation Management 9 Hours
Compansafion managemen process, farms of pay, fnencid @ non - Wnandal compensaion. Compansation Strategies,
As5essing job values, pay siucures, designing pay lesels, consinuction of optmal pay sinuclum, Paying for parformance, skils
end competenca. Infemational pay Syslems comparing costs and systems

Unit II: The Payment of Wages Act, 1936 & Hours
Cbjects, Application, Responsiblity for paymanl of wages, Fixalion of wage peiods, time - limils, Deduction from wages,
Ramadies available foworkar, Powers of authanities, Penalty for oHences

Unit 11l; The Minimum Wages Act, 1848 9 Hours
Dbjects, applicabion, minimum far end iving wages, detarminston of minimum wage, 1aeaion of minimum weoge, adwisony beand,
remidy 1o wackr far nan - payment of minimum wages

Unit IV: Tha Paymant of Banus Act, 1965 9 Hours
Oibjects, Scope and Applcatan, Definitions, Caleulation olsmound payable as Bonus, Elgibdty and Disqualificabions for Bonus,
Minimum & mendmum Borus, Appication of Act in EztabliRment in Pubdic Secor, Bongs linked with ProducSion o Praductivily

Unit V: incentives incentive Plan 8 Hours
Inditidud incertives, pay for perfiomance, compensabon of speda group Benefis, legaly required benefiis Retirement, medical
and other barefits, Employes profit sharng employes stock oplion, gain shanng Inbemational Compensation: Recognizing
vafiaian, thi social conlracl Cullire &nd pay, Prsiminany cofsideralions o nlemational compansation

Text Books

| Bﬁ:irﬂr. Daritd W, "Compensation Adminisiration”, Prentce Hall, Englewood Clilts. NT
2 Hendarson R. [, Compensafion Management in a Knowledge Besed Ward, New Delhi: Peason Education
3. Mikewich G, Newmen J. end Rainam C. 5, V., Compensation, Tata M~ Gra Hil, Special Indlan Editon

Reforence Books
K& Muds H,, Beward Management: A Hard book of Salary adminkstraton, London: Kegan Padl

i
¥ Shamal P, An Ewamwﬂ'n io Compeny and Compengation Laws, New Dedht Ane Books Pu, L
3. MalxP. L, Hend book of Labourer end Indusinal Law, Esslem Bock Company
4. Government of india Repor of the Habonal Commision on Labour Minkiry of Labour and Employment, New
Didhi] fatast)
Web References
1. hgpsdinplel acinfoures 105102051030 2
1 hépsoninecourses suayam ] ac infhoull_csidfl ..___m‘.- ,"! —
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~ L[| 20CEM03 Sustainability and Pollution Prevention Practices a0 0 3

Al ihe and ol the coursa, sludents wil be abie o

Code Coursa Qutcomes

ACEMIYY  Concapt of sustansbiity and iz goak

MCEMNL.?  Bountes and effects of snvirerenertal pallulion

HCEMILT  |denbly the prevanfion messures brenvmnmestal profecion

MCEMIIY  Appreach for analyeis snd sesesenesd of developrenlal activbios and thelr mpacts on sevammen|
PDCEMOLS  Dbjedives and comporenls of anveronmaontal managermant

Unit |: Concept of Sustainability and Develapmant 8 Hours
Sustalnabalily and its goals; Growth and denetapmant, Development sl envronment, Causes B iedusinisization, Changing lile shies,
Regufalory aspecks o indusingization, Overall impacl o indusrigfizetion &nd Usbanizadon on quality of human life, Goba
emvimrrmanlal issues

Unit Il Poliution, Manitering and Cantral 8 Hours
Definition, bypes and sources of polulion, Qually slaedards for air, waler, soil ypes of pollitants; Methads of monitodng and contl
of air waler soll Polletian (Physicochemical and badenclogical samping end anatysisy elleds of pollitics on plants, anlmas and
Humanm sings.

Uit 1ll: Meagures for Environmental Protection 8 Hours
Formal and infermal evisanmantal educabion, awarerass for nalum conservalion end profection, envirenmendal ethics and morality,
consenvaion of nales habitals, Matonal parks and wid ifa sanctuanes, role of youlh and woenen, role of NGO, urban planning and
| and-usa patlem

Unit IV: Envirenmental Impact Assessment % Hours
Defirition, sipnifcance and scope of impad assassment, Naed & chiechive, types of environmental impacls, methods of andmonmental
Impacts. major steps In EMpac assessment procadure, generalised sppraach 1o impact analysis

Unit ¥ : Ervironmental Management 5 Hours
Chjectives and componens af emdronmental managarean! need for traininn, Erdrenmendd Impact Statement and Envilenment
Managemantal Pian, Rola of remate sengng in erironmeantal management, Sustainable use af netural resouwces, managemant of
anil, widile and He metinds, agricidbone masagement, Public padicpalion in rescuree manageman

Text Books

I, Lara F. Mklasson, “mprovig the Sustenable Developmenl Goals: Sirategies and Ihe Govemnance Challenga’, 2003

2 Hemnan Karen, Besl Practcas for Envronmenta Heelth: Ervimnmantal Poliution, ProtecSion, Cualty and Sustainabilty”, 21
Agril, 2017

1 MeCully, P, "Rivers no mane: te anvimnmenial eflects of dams (pp. 23-84)", Zed Books, 1995

4. Meheil John R, "Something New Undes (he Sunc &0 Erdronmental Hislory of the Twenbeth Century”, 2000

Raference Books

. Emvimnmental Chemistry - AH. Da, Maw Age Ink Pub. Go., Mew Cels, 1850
2. Lavw, LB and Upban, "Toxic Chemicas, Heath and the Environmant”, The Hopkins Press Lid., Londan, 1987
3. Pepper| IL, Geda CP & Brusseau ML Emironmental and Pollufion Sdence. Acedemic Press”, 2011

'-'Illhﬂlfimtﬂ:s
1, hifpiimec.ca
2, hiltps: e drishliias com = Lo
). hisadeoaga s | __,:[i".r._,i,..&'ﬂ-i‘-éEa—
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WIZIN 20C5M03 Database Security 3 0 0 3

Afthe end of the course, shadents wil be able o

Coda Coursa Outcomes

20C5M031 Explain he Cossels DEMS

2OCSMD3Z Explain lhe Conslrains in Dalabase

20C-EMERS Cascrita differant Dalabase Schemsas

ARG Iustrade Descorale Dada Modols and Water Marking Processes
2OCEMIZE Explains Geaspabial Data Models and fopess Methods

Unit I: Database kntroduction 9 Hours
Itduclion b Dilabase — Rellional Dalabase & Management System, Dala Absreclion [Phivsical Level, Logical Levd & View
Level} - Mulliteve Dalekass Digbibuied Datebese, Dafabase Achieciine,

Unit 1l: Database Securities 5 Hours
Eaurify issuns in Databaza - Intagrity consirsints, Aceass Controd {Grent & Ravoke Prvileges) - Stabisdesl Datebasa. Dfarantal
Frivacy. Distrbaiad Databaze Secinky

Unit lIl: Schema Models 9 Hours
Saarily in Deta Warehausa & OLAP - Imtodection, Faclieble, Dimensions, St Schema, Snowdate Schema Mulli-Dimension
Ranga Qudry, Data Cubes.

Uit 1¥: Data Mining Introduction 9 Hours
Data Miring = Introduction - Randomizaion mathods, Data Swappig, Database Watemarking - Basic Wabemarking Process -
Discrete Difla, Mullimeia, 2rd Redalionat Diata, Different Distis Migrafian Techriques.

Unit V; Gaospatial Databaze 9 Hours
Gecepalia Database Securily - Gaospafial data models - Goospafisl Aulharizabion, Access Cantral Models: Geo-RBAC, Gac- LBAC

Taxt Books

1. Wichael Gertz., Sushil Jajodia., “Hardbook of Cetasass Secunly, Applications and Trends”, ISBMN-10: DOB7485325,
Springer. 2007

2 OsamaS. Faragalah, El-Sayed b El-Rabais., Falhi E And El-Zamie Ahmed | Eallam., Haa 5 El-Sayed., "Wubilewsl
Seourly for Relalionsl Detabases™, ISBN 97A-1-4822- 0530-0, CRC Press, 2014

Reference Books
1. Bhavan Thurssingham,, "Database and Sppicatons Sacurdy: Infegraling Information Sacunty end Data Managamant”,
CRC Press, Tayior & Frencls Grougp, 2005,
2,  Elweass Mewate., Fundamanlas of Dalahese Sysems’, Seventh Bdfon, Pearson Educaiion, 2016
3

Peter Rob: , Cardos Comnel, "Talabase Systems Design, Implementabon and Managemenl,” Tenlh Edion Pearson
Education, 2013

214




HERT | Academe Reguiaon X2 (R ) C5E | J0C5REE Dalabase Seconty | Appemasd in 5 ALK | Appicatea for the sloents admifiso
from A22F3 and wel ACY MM

Web Rescurces
1. H et npiehid ecs. ind 200 21 Didatabase - managementsysien . iml

2. hibpsineen.ibm. comin-anicludiesmideiehbase-saouity
4. hpcidaka conlirncewdd.in
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| 20MEMO3 Surface Engineering 3 00 3
Al e end pd the course, sluderts will be able lo

Code Course Oulcomes

SOMEMOIAN Decde the sudpece prpamdion methods swtable for ditfersnt subsfabe matanals,

FIMEMOIZ  apgly knowledge on properties offered by differant Coatings based on the appication requinema .
HOMEMOAI  [nerpred the testing Bevakation of melaiic cosings.,

FOMEMOZ4  Euplain the effect of process paramelers on the peoperies & microstruciirs of the surtacs coabng processes.
ZOMEMIAS  Eypiain fhe imparance & role of surlace modificalions ta achieve several technological properties.

Unit |: Fundamentais of Surface Engineering 9 Hours
Introduchion o suface enginesdng. Scopa of suface engieering for different engineening matesals, Sudacs Preparafion methods
such a5 Chemical, Elecirachemica, Machanical Sand Slasing, Shot pasning, Shat blasfing, Hydr-basiing, Vaper Phase Degreasing
elz,, Cosings Classification, Froperies and appications of Varows Costings

Unit Il: Chemical Conversion Coating 8 Hours
Ghromating, Phosphaing, and Ancdizing, Thermochemical provesses Melhodokogy wsed, mechanisms, mpodant mactions
irnotved, Process: paramalers and applications,

Unit [II: Coating from Yapor Phase 9 Hours
PUD, and CVD: Waous Mathods used mechansms. mporant eactions imvolvad, Precess parametars and appicafions

Unit I'V: Metallic coating 9 Hours
Hot Cipping. Gatvanizing, Electrotyic: and Eleciro less plating: Methodolgy ussd, mechanisms, important rachions: mvilved,
Process perameters and applications, Testing! evaustion of metalkc coatings

Unit V: Thermal spray coatings 9 Hours
Processes; Types of spray guns, Compansen of lypical themnal spray processes, Suface Preparation, Freshing Treadment, Coaling
Hruchures end Proparfes, Applications.

Taut Books

1, J R Deis, Surdace Enginearing for Comosion and Wear Resistance’, 12 Edtion, 1957

2. George J "Pudzki Suwface Finkhing Syslems metal and non-mglal fnishing handboak-guida’, 19 Edition, Medals Park: ASM,
1883

1. James A Maphy, “Surfece Praperstion and Finishes for Metel, MoGraw-Hil", Mew Yok 1671,

4, PG, Bheashy and FL Pinner, “Surface trealment and fnishing of Alurinkum and iz alloy”, 1= Ediion, ASM, Matals Park, 1987

Reference Books
1. Fection Str Welding and Processing, Rajiy Sharan Mishea, Partha Sarathl De, Miesh Kumar, intesnaional
J008.

2, Fection Stir Welding and Processing, R.5. Mizhra and M.W. Mahoney, A5M nlemetional, 2007,
3. Advences in Friction-5ir Waldng and Procsssing, M-K Bashamnti-Ghi and P. Asadl A5SM intemational 2004,

-
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ZJEEM03  Electrical Engineering Material Science i 0 0 3

At the end of the course, shedents will ke shle o

Code Course Qulcames

Z20EEMOET  Understand tha phenamens of mebal conductivity

E-L‘-EEMII-IE Explain tha properties of di-sleckic properties

20EEM033  Understend the magnetic praperfiag of materias

Z0EEMD34.  Explain e lypas of semi-tonduciors

AEEMD p Uinderstand the moden 1echniques used for sfudying the materd sciers

Unit I: Canductivity of Metal % Hours
Intraduction, faciors alecing fhe resktivily of eleciica mateials, mation of an eledron in an alecins field, Equation of
rmctian o an slectron, cument carmad by elecirons. moblily, @nergy levels of a meleculs, emesson of electons om matals,
thermioris -emisskon, photo alsctic emission, feld ermisson, alfect of temperature on aledincal canducivly of mafds,
elecinical conduciing malerials

Unit i Diglectric Properties 9 Hours
Entroduction, eflect of & disteciic on T Dehavior of & capacion, polaizalion, W dieleclic corglam of manalomic gases,
fiequescy dependerce of pammliily, deledris loses sgnifcarce of the bss langenl, dpolar relasalion, lrequency and
tamperalurs depandancs of the dislactic constant, disleciic properies of polymesic systam,

Unit ill: Magnetic Properties of Materials 2 Hours
Intraduction, Classification of magneiic malerds, dianagnetism, paramagnitism, femomagnetism, the hyseresis oop
faciors afiaping permeability and hysteresis ks, comman megnetic matenas

Unit IV: Semiconductors 8 Hours
Energy band in selids, conductors, semiconductors and insulalors, bpes of semicondudons, Infinsls semicanductors,
mpurity type semiconductor, disan, themnal conductiity of semiconduttons, elsciical conductivity of doped matenals

Unit V: Modern Techniques for Materials Studies 3 Hours
Cralical mctassopy = Blsction micrscopy = Phalo eleciion specloscopy = Abomic etsoplon specimssopy = IRoductan
ba Biomatarials and Nanomatarials

Text Books

1. Joseph Le Roy Hayde Peobeys Sesinmedr, Radiation, Light and Wumnation A Sedes of Engineeng Lechums
Defivered & Uivion Colega”, Bibiol#s, 2013
2. L. Lindsay, “Appled lluminaticn Enginaedng’, 4" Editicn, PHI, 2011
3 Mattheyes, "Introduction to the Design and Andyvsis of Budding Eledrical Systems”, 24 Edition, Speinger,
2013,

Reference Books

1. MA Ceyless, "Lamps and Lighting”, 5% Ediion, Rouledge, 2016,
2. Legpoid Bloch, *Selenca of lluminaton: An Crline Of The Principhs Of Arfical Lighing', Kessinger Pub, 2018,

Web Referencas

1. hﬂpé:ﬂnplﬂf.&:ﬂﬂmm‘1ﬂﬂ'1%‘ﬂ$1ﬂﬁ£ﬁﬂf E%E o :
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20ECM03  Analog Electrenic Circuits I 0 0 3

Al the end uE_the courss, students will be able by

Code | Course Qulcomes
MECMIZ!  Demonsirale the cancept of DT biagrg and Iransistor stabifzation leading b the design of amplifers
JDECMI3E  Classify, anslyze types of mullistage amglifiens
WECMIALS  Classily, analyze and design diferent Lypes of feedback ampiliers and Crscllistors
IDECMIGA  Analyze the resporsa of differant signaés for Bnear and Norlinear saws shaping circuits
INECMIZS  Undersiand the inlemal operation of Cp-Amp and its Appbcations

Unit I Transistor Elaging 8 Hours
Heed for Hasing, apessing painl, BUT bissing melhods, basic stabilyy, fixed bies. collector bo bese bigs, sell-bias. Slabilizaton
agenat vanations in WBE, e, and f, Stebdily faclors, 5, 8, 57

Unit I1: BJT and Mulistage Amplifiers 8 Hours
EJT: Trangistor at Wgh frequences. Hybrd- w common emitier ransishor model Hybnd w conductance, Hybid
capacitantzs, Multistaga Amplifiers: Classiication of amplifiens, methods of coupling, cascated taesisiar amplfier.

Unit 1k Feedback Amplifiers and Oscillstors 8 Hours
Feadback Amglifiers: Fesdback principls 2rd concepd, types of feedbeck, dessification of jeechack emplfiers Caciletors:
Dcillator: principle, condifion for cecilabons, hpas of osciladors, RC-phase shiftl and Wien bridge cscilabors with BT,
generaired analyds of LT Osclladers, Harley and Colpilfs escliadors wsng BIT,

Unit I¥:; Linear Wave Shaping 9 Hours
Linesr wave shaping: High pass, kow pass RO crouls, response or sincsoidal, step, pulse, squam, ramp and exponania
inpuis. RE nebwark as dfferentisbor and integralos, ARensators, Dicde dippars.

Unit ¥: Linear Appications of Op-Amp 9 Hours
Intesmat Block Diagram of various slages of Op-Amp and Rel of each Stage, Characteristics of Op-Amp, ideal and Practical
Op-hmp | specficalions, mearing and  Mon-invering  ampliar, Integraior and  differentistor, Difierence  amgifier,
Inatrurreniation ampiifier,

Text Baoks

1. Robed, L Boylestad and Louls Mashetshy, "Blecianic Devices and Crouts Theony™, 109 Edition, Prealics Hall of India
2009,

Z  Milman, J, TaubH, Mathiki Surya Prakash Rao and Mbiman's, Fuize Digital and Swilching Wavalorma®, 2 Edition,
Tala MeGraw-Hil, 2008,

3. Hamakanih A Gaydavad, Dp-Amps & Leesr 1087, Prentices Hallol Inds, 18487,

Referance Books

1, Danald A Neaman, Eiectrerie Cirsul Ansbysis and Dasig’, 39 Ediion, Tata M Geaw Hil, 2010

2 ;fllﬂ‘ Gray, Hurst Lewis and Meyer, *tinalysis and Design af Aralog Integrated Circuits”, 4% Edition, John Wiliey £Sans,
hi

ah ."urlafﬂ:l Humar, A, "Fulze and Digital Circwits”, 2« Edition, Frentice Hal of India, 2005

4 Sanjay Shamma, ‘Oparafonal Ampifiers & Linear Integrated Circuils”, 2+Edition. 5. K. Kataria & Sang, 2010,

Web Resourze

1. hitpstinplel 2z infcourses/ 108102112
2 hitpa:fiews udeny comicourse/analog-electronics-basic-concepts!
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| 20AIMD3 Interpretable Machine Learning 3 0 0 3
Atihe end of the course, studants will be able o

Cone Course Culcomes
EDAIWJLI Intreduclicn fo inberpretatddity
AAINOL2  Diflerant intergeetable modets
0AINDLS  Explain the soffware's for interpratabie models
0AIMO3 S Ilhsirale potling of prediciion changas
S0AIMA3.E Expleins ndnadud predicices of eny Back box classficalion modsl,

Unit I: Introduction 4 Hours
Importance of Infespratabiity, Texerpmy of Inferpretebdity Methods, Scops and evaluaion of Interpeetabilty, Properies of
Explanatigrs, Human-fiendly Explanations

UnitIl: interpretable Models-| 3 Hours
Data Sets-Regressdon, Text Classilcaton, Infepretable Models Linear Regrassion, Logistic Regresgon, Dedson Trea,
Dartleicn Rubas Decizion Rulg Fil

Unit IIL: Inferpretable Models-N 9 Hours
Genaralized Linear Models {GLM) - Non-Gaussian Cuicomes, Advantages; Ganerslized Acdiive Modals (GAM) - Nonlinear
Effaits, fdvantages and software; CEher interpredabda Models Mare Bayes Classibar, K-Nearest Mesghbors

Uni IV; Model Agnostic Methods 8 Hours
Partial Depsndence Plot (PDF], Accumulsted Locsl Effecis (ALE) Flot Festure |mizracon, Funcbonal Decompostion
Parriudation Fasturs Impertanca, Global Surogede.

Unit V: Local Model Agnostic Methods 8 Hours
Irdividud | CondiSonal Expectation (ICE), Local Surogste (LIME) Counteriactual Explanations, Scoped Rukes (Anchors),
Shapiey alues.

Text Bogks

1. 'ieterrelabie Maching Leaming, A Cuide for Making Black Box Modals Explainable”, By Christogh Molnar - 2020
2. 'rterpralable Machine Leaming with Pyhon, Leam io Buid Interprelable High-performance Modsks with Hands-on
Realwond”, By Sesg Masls - 2021

Reference Books

1. "Explainable AL inbespreting, Explaining ad Visuslizing Deep Leaming”, By Andrea Vedalkd, Grégaire Montavon,
Figus-Rober Miller, Lars K Hansen, Wojoiech Semek, 2013,

L fInberpeeding Machine Leaming Modeds, Leam Model Intereetabilly and Explaiablity Methods®, By Anirban
Mandi, Aditya Kumar Pal - 2021

Web References
1. httpa:Vchistophmogithub sofnterpretablio-mi-boosind e iml
2 hbips:Vai.googlebl og comd 202111 Zinterpeatabla-deep-leaming-for-time. biml
1. htips:Vaniv.cmgfabs2103. 10689

-
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|| 200SM03 Data Governance 300 3

Al the en:l;:.‘.ﬂ the corse, shederts will be able 1o

Cade Course Qutecmes

20056031 Understanding of fhe rode compatabion can play in sclving probéerms and optimizasan tachnigues
2005832 Understanding the uzage of compuiabion al bechinique s

OEM0LE  Underslending Stochastic programming and aletsticd thinking

HOZM034  Identify the problem wsng Manbe Care sinulalicns

HOSMOLS  Pleing with the pylab package

Unit I: Introduction, Data Literacy and Concepls % Hours
Data iz an zgoet, Dats govemante and poverancs, Dala manaoemen!, The qevemance "V, Solufons Olhar Barms, Soma
final tore cancepds

Unit Il: Owverview: A Day in the life of a Data Governance Program and its Capabilities 4 Hours
What does if fook like? - The scope of data governance and dala management, Busingss model Conlent, Devilopement
methods Federation, Elements of data govemanca pragrams, Principles, Palicies, Mefics, The citical succass faciors for
dela govern ance

Unit [il: The Data Governance Business Case 9 Hours
The business case, Otjeclives of the business case for data govemance, Components of ihe bsiness case - The big patiure
ivislon), Program raks, Business alignment, Cosls of deba quality imsues, Costs of missed opporlunilies, Data debl, Obstades,
impects, and changes, Presentadion of the cace. The pracess (o build the business case - Fully underatand business direction,
idenlity possile opporunfies, idenffy u=age opporfunibies, define business banefls, confim buginezs benefits. quanlify
eests, Prapan the business case documantztion, Approach considerations

Unit IV: Overview of Data Governance Development and Deployment 8 Hours
Tvpes of appropches, The dala governance debvery framework, Process overdew, Engagemest, Stralegy, Achitedure and
design, implameratior, Operation, and changes

Unit V: Engagement 9 Hours
Intizion- Ctain program approval, Develop DG ralout team stuclure. Definiian- Defing 0G for your organization, identify
besiness onds (subjed to DG), enify business capabillies that need data govermance (and dont have ). Scope- Defing
soape end consraints wilh the inillel plan for DG, Appiove scope and Corciants. Assessrment- Information maturity, Changa
cepadity, Data enironmant

Text Books

1. John Ladiey, Data Governance”, Academic Press, Second Editon, 2012,

Referenca Books
1. Ewman Enuek, Un Gilad, "Dala Governasce: The Definitive Guide”, O'Reiby Media, Inc., 2021,

Web Resourcas

1, hmpsinptel 2 Infooursesi 101061 10106072
2, hipsiinpeel aciicourses!] 1104110104094/
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U1l 205HMOS  Journalism 38 03
At the and of e course, studants vl ba ablke to
Code Course Qutcomes
25HM05.1 Underssand the concepts of mass communication In general and joumalism in particular
205HM05.2 Impact furdamentals of oumalism, evolubonary process, besics concepls, practicas and recert frends
205HM05.3 et axposad to differant faces of joumalism
205H05.4 Gel trained 1o develop ingusitive and anahical =kils tobe suwccasshil in meda
HISHMD5.5 Prepars the repe for the represertation
Unit I Introduction 8 Hours

Joumnzghsm: Meaning, Definlion Nalure, Scope, Funclions; Trulh, Objectivty, vedfication, mdapendant monitor, forum for cifcsm
and commert, [waich dog rele of press end demacracy principies of journalism wil "op tyoes of jpumalism: print, braadcast and
onlng

Unit It Process Control and Capability Analysis 9 Hours
Mass Media And Devalopment - Esrfy Joumalsm in e workd, Incia and Kamaaka global context Colin fise of advocacy jaumaiism,
profesgonalism, modem Gumaism and mobik jpumal joumalism. Community joumaism, rural jpurnzlism, yedow jaumalism, penny
press, bebicid presa, and citzen joumaism

Unit I; Process-monitering and Control Techniques 8 Howrs
Jowmaliam a2 p profeasion, responsibiities and eriticiam, do you know amy Hs intorest undersianding the public taste, preas e a
toel in socal servics relatonship bebwaen press and othar masa media

Linit IV: Accaptance Sampling 9 Hours
Horrnative Hhecries of peess entar mlevance fo the present day; wine services- Indign and intemational news agascies

Linit V: RellabBity and Life Testing 9 Hours
Photojoumelism - caption wiiting, photo festum, usudl compasiion- case studies Danish Siddg, Jmmy Nefzon, Margaret Brooke-
white, Philip Janes(nfits, Rathike Rameswami Raghu Fal esercice assignments analysis of daiy newspagar in the dassrmom
practica af wiiting new slories on saricus fopcs waiting reparts on civic problems incorporating infarmation from civ amgarizaion
bersed on miterviews pragare questions for a specific intendew rewriting news slones from newspapars lor magazne fing report of
e press corlenences filisg report for an aciusl press conference practice of wiling towall joumal wice & week

Text Books

1 Kewa || Kumar (2001 ), Mass Communicalion in India, faico Pubiicabon, Mesy Delty

2. SeomaHazan (A090], Mass Communicatian = Prngiples and Concepds, CBS Publishers and digtibutars, Mew Dalhi

3 V35 Gupla & Vir Bala Aggarwal {2001}, Handbook of Journaksm end Mass Communication, Concapt Publishing Company,
Mew Dahi

'l'.l'ebﬂ-efﬂﬂq'“
3 hitip:¥wikipedia arg/hwikiimedia_of_indiatcite
4. hiip:iwikipedia orfaikiimass® 2520 redia_ of india e
&  hipiiwikipedia orgwikiimass_media_of_indiafcite- buzzie
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205HMO06  Statistical Quality Control 3 0 0 3

it the end of the course, sludents wil he atle io

Code Course Outcomes
MSHWDE.|  Identify spplication of vericus Statistical qualty tools
zumm&i Uz cantrol chert techniques for geatity improvement
205HMIE.S  planning, establishing, and operding S0C procedures
HSHMIEA  Design a procedure festing incoming balchas
2OSHMIES  Camy out reliabibly bestsand parform Salishcl anabests

Unit | Introduction 9 Hours
Cualty bmprovement In e Modem Business Endroement, Modelng Process Qusity, Mathods and Philosaphy of Statisticd Process
Cantrol '

Unit [E Process Control and Capability Analysis 9 Hours
Conbml Chertsifor Vansbles, Control Chas for Afibutes, Propess and Messurement Systern Capabilfy Anayss

Unit [E: Frocess-monitoring and Control Technigues 9 Hours
Caumulative Sum and Expanentafly Waighted Moving Average Control Charts, Univeniate Statisticel Process Monfioning nd Control

Technigues

Unit [V: Acceptancs Sampling 9 Hoisrs
Cancepls wfn:!:q:f.-urrl:l: sampling, Lebbydot scceplance sampling for aliibutes, Dlher acceplaros samping iechnigues
Unit V: Reliability and Life Testing 8 Hours

Comemon medds and distibufions, Estmation of mean [fe with complete samples, Raliabilty Estimation, Types of reliablity tests

Text Books
1. Montogomany 0. G, Intraduction to StatEstical Quasity Contrl {Hth Edition) Wiley eastrenlid, 2005
2 Cupta¥ KapoorW X Fundamentals of Appled Stadstics Sukan Chand Publications, New Dehi
Reference Bogks

1. Chang 0 and Macmillan 5. (1962), Statisscal Quality Design and Condrol, Contempasany Concepts and Methods
2. Mahajan M Stattsical Quality Control, Danpaval & Co Delhi
3 Gupta R.C Statisbeal quality Contral and Quakly management, 10 Edition, Kanna Publishers, New Dehl

Web References

E hitps:iywmew digimat indngtel coursesividea 1 12407 25801 bl
hitipe. reevideclecires, comicoursed 530 mplel-cperatans-managementdy
E httpsifireevideciecures. comicoursadt 384 nptel-engines ring-matrol ooy 48

_ Ceadies
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. 20MBMAS5 Entrepreneurship and Business Venture Planning 3 0 0 3

At the end of the course, shedents will be 2ble 1o

Coda Coursa Outcomes
M'IE'I.'IIEJ Know i rale of antrepreneunship development in econamy
JMEMIZZ  Undersiend the enlreprenaurship and creathily
2MEMISS  Undersand lhe concept of project planning
20MEMIS4  Undersand the sources of inancing to venlures
JMEMISS  Know the methods of enlrepreneurship Eraining

Unitl: Introduction 4 Hours

Cancept | of Entrepreneurship, Role of entreprenewship in economic Development, faclors impacting emergence of
enireprenewrship, lypes of enfapesneurs, Characleristic: of successfdl entreprensurs; Women Entepreneurs, Sacial
enfrapraneurship, Entiepreneural crallenges

Unit Il; Enfreprensurship Development 8 Hours
Tyoes of stan-ugs, Enregreneurid ass Theodes, Entroproneuial training: EDP Programme, Characterstics of
enltrapraneurial leadarship, Companents of Entrepreneunal Leadership, Source o innovalve kdeas, Enfepaeneurship and
cresyity |

Unit 111z Projact Planning 9 Hours
Cancapl of Project and dassification of Project, Identification, Project Fomulation, Project Repod, Project Design, Project
Apprazal, Proftablity Appraizal Socid cost bemefil enalysis. financial analyss, Developing a Mersting plan-cusiomer
analysis, sdes anelyss, saps inmarkeling research. Marketing Mix business plan preperation, eements of 8 business plan;
Business plan failuras

Unit IV: Project Financing & Venture Capital 8 Hours
Frencing Siaces: Sources of Finance; Verlurs Captal Crfena tor evaluaing nesstvenbare proposals, Evaliating the Venlune
Capital-process; Sourcas of financing far Indian entrepreneurs.

Unit V: Entrepreneurship Training 8 Hours
Designing] apprograke réining programmens bo incuicate enfrepreneunal spidl, significance of entrepraneurial faining. traiing
for new and ewisling antrapraneurs, g of entrepransurship daveElopment insfites, MEMES in providing enire preneyeial
Iraining.

Nete: Discuss case studies from every unit

Text Books
1. Kumgr, Arya and Enfrepreneurship: Creating and Leading an Endrepraneurial Organizafion, Pearson, India.
2. Hahrich, Peiars. Enfrepenewshipc Starling, Devsdopeng and banaging Hew Enlemize Inen

Referance Books

1. Aben KR, Launching Mew Vantums: An Entreprensurial Appeoach, Cangage Leaming
2, Rama Chandran K., Enbepreneurship Devaloomant, Tata MoGree-Hill, india

3. Roy, Rgjeev. Enbesprenaurship, Oafond University Preas

4. Yazant, Deea, Smal - Scale Indusiries and Entrepeansurship, Himalya Publcasan, Irdia

— BACumAe—
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Web References

1 h@siﬁﬁal.m.htmmeﬂﬂﬂﬂﬂlﬂﬂﬁwmm
& higpeionlinacourses swayam? acinnou2l_es 14/
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20MBMOE  Performance Management and Talent Managament i & o 3

At the end of the course, shedenls wil ba able o

Coda Coisrge Difdcomns

OMBMIE]  Ksow sbout pefomnance meragement process

OMBMIEZ  Understand the performence menagement sysiem

IOMBMIES  Undemstand the issues and challanges in implementation of perdarmance managemant system
JOBMIES  Understand the talent maragement apoicaches

IDMBMOES  Understand the ffend management prachces and process of companias

Linit |2 Ietroduction 8 Hours
Performance management process, Dbfectives of perkirmance mansgomant system; Historical devalopmend in India, Paformance
mmageunm! and performancs apprasa, Linkage of performance management system wilh other HE praciices

Unit Il: Performance Management System 9 Hours
Peromancs | planning, Crgoing support and coaching, Peromience measerement and eveluation, Pafamance managemenl and
apprtisal; Method: of performance appraisal, Appraisdl Communication; Gounsefing, Kentifying potential for developmant, Linking
pay with paiformance

Unit Il lssues in Performance Managamart @ Hours
Implementirg performance management system - Siriegies and challenges, Fole of HR profesdonals in performance
managemenl, Perdomante managament &5 an ad B learming and amployes  empowerment, Parfamance menagemant
documentation, Performance masagement audit, Ethical and legal Bsues in pesfoameance management

Uinit 1V: Talént Management 3 Hours
Conospl and me Frame words of tabenl managemeni, Talenl senlificabon, iegration and rabention

Limi Tahhlmnawﬂmt Practices and Process % Hours
Euliding the talert pipsling, Managing amgloyee engagement, Key fachars srd diffesent gapects of tdantmanagement, wsing falenl
menagemant pocasses 1o dive culburs of excellanca

Hote: Discuss case studies from every unit

Text Books

1. matl’ama:r_ra. . K., “Performance Managamen] Sysiems and Sirategies’, Peason Educaion
2. Roberf B, Perdormance Managemen!”, MoGraw-Hill Educaiion, Irdia
3. ASTD, "Tabent Managamant Strategies for suctssa from ga leading companias”, Cangaga Leaming

Reference ks

1. Amstrong M, & Banon A, “Performance Manzpament and Developmant”, Jeice Pulkshing Housa, Mumba
2. RaoT.V, Huronomics for Telent Management: Making the HRD misaionary business - driven’, Pearson Education

Web References
3 Mﬁﬁm;ﬂ‘ﬂ mﬁlﬂﬁw _ fAQepod—
CONTROL COPY ATTESTED
Chairman '
Board of Studies (MBA)
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|- ZDICCO1 Competitive Programming 2 0 8 &
Version: (1.00

Dwrabon 240 hours (2 hours theory and 14 hours practical per week) 25 specified above

Indusiry Eullah{:rafﬂ: M's. Dermy Seftware Sclubions, Visskhapainam

& lhe end of he course, sludents will be abde 1o

Code Caurse Outcomes i O
' POs/PS0s  WWeight
NCCO. Understand the basics of Programming 1,23 PSO# J L1, L2 L3
Explain various Iypes of Cperalors, operations, retations, and 1, 2,3, PSO#1 L1, L2 L3
Miccm 2 i : K
lechniques in programming
ICCO13  Demensirate gaming basics 123P50M 3 LLLZLS
0ICCO.4  Exapute various Operaltions on Lirked lists 125508 53 LLL2L3
ICCH S Explore varius applications of I techniques 1,2,3,P50# 3 B, L1213
Sc-hiing varkug prablesms of Binary Traes, irnserion, dedetion and 1,2 3, PSO #1 L1, L2 L3
ZNCCH 6 ikt 4

1. Weakly Curlrihl.;!ti‘lg | £ Moderately Contributing | 3. Strongly Contributing, for the attzinment of respecive POs
L1; Remermber | L2: Urderstand | L3: Apply | Ld: Analyze | LS: Evaluate | L&: Create, Dok: Depth of Knowiedge
Deliverables |

WEEK 1 - Intoduction: Execution of @ program, Decimal - Binary conversion, Ranges of Dlata Types and consirainis,
Complexity Analysis of Algarithms, Big-0 Notafion, Time & Space Analysis and Constrainls, importance of consiraints

WEEK 2 - Bi-Manipuation, Biwlse operalors, Bil-masking, Moduar Arthimetic, Recursion, Thinking Recursividy,
Fecurrenca Relations, Soring Techniques, Twa Pointer Technique

|
WEEK 3 - Binary Search, Applicalions of Binary Search, Lower Bound & Upper Bound, Finding Frequency, Optimizaion
protiems, Hashing] Hashing Technigues, Collisich Resalutions, hbull Librares
WEEK 4 - Maps and Sats, Subsrrays and Sub sequences, String maiching, Seve of Eratosthenes, Segmentad Sieve,
Game Theory, Nime Game, Courding Gama
WEEK § - Prefix and Suffix concepts, Coflecting waler, Stacks, Balanced Parenlhesas, Larges| Histogram Area, Quevas,
Sliding Wirdow Masmum
WEEK & - Linked Lists, Various Operations on linked fists, LRU Cache, Cloring Linked st with randcem poinder, Doubly-
linkied st
WEEK T - Birary Treas, BT and FBT, Traversas, Varous operations on Binary Trees, Binary Search Trees, Insertion,
Lipdating and Daletion

WEEHK § - More Problems on Binary Trees, Herstive Traversals, Least Common Ancestor, Heaps, Cuick EEEL:L Running
Median, Tre, Inroduction and Implemantation . M .

WEEH 8 - Problerns on Tries, Masmum XOR pair, Partfioning of sting, 10 Dynamic Programming, Appraaching DP
peoblam, Problems on Overdapping subproblems, Prablems on Optimal Substructure, Longest Increasing Subsequence
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WEER 10 - 20 Dynamic Programming, Compute NCR, Rnapsack, ialris chain: mulliphcaton, Graghs, Introduction and

Implamentation, Dijkstra, Topokogical sor,

Assesament

Mode of Defivery

Mo, -nftrﬂna.f&rﬂ#a cradits for redemption

Credits validity

Dedicated mﬂﬂli':ala by the collaborating Industries

Cffling £ Oniine

8 (Mine)

7 ymars from the dale of regisiation of the program and
rernaing MIL after redamgtion for the avward of the degrea.
Yas

CONTROLLED COPY

Chairman
Board of Studies
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|| 20ICC0Z Web Technologies ~ Transferring to Practice 2 0 8 B
Version: 01.00
Curation 150 hours (2 hours theory and 8 hours praclical per week) as specifisd above
Industry Collaboraior s, Deamy Software Solufions, Viszkhapainam

Al the end of I[_'m course, siudents will be abis o

Mapping with POs
Coda Course Outcomes
o POs/PS0s  Weight SO

Z0ICC02. 1 Learn the basics and application of HTML 1,23, FSO# 3 L
DICC02. 2 Urderstand the G553 module operation 1,23, PSO# 3 LLLaL3
20ICCOZ. 3 Explain JAVA seript and e eoplication L3 ps0M 3 LLLZ213
2DICCOZ.5 Shudy the besics of Beolstrap and its application L23P50#M 3 LLLZL
CCO2.8 | ynderstand (he basics of Angular J3 1,23, P30# 1 L1, L2 L3

1. Waakly Contributing | 2. Moderately Contributing | 3. Strongly Contributing, for the attainment of respectiva POs

L1: Femember | L:E: Urderstand | L3: Apply | Ld: Anatyze | L5: Evaluate | L6: Create, Do:Depth of Knowledge

Deliverables |

Medule 1
Intraduction HTML, HTML Basics, HTML Elements, HTMLS Semantic, HTML Aftributes, HTML Headings, HTML
Paragrapn, HTML Styles, HTML Formating, HTML Quotations, HTML Computer Code, HTML Commenis & Colours.
HTHIL CSS, Links and Images, HTML Lists, HTML Blocks, HTML Classes, HTML Layout, HTML Responsive, HTML
| frames, HTML JavaScript, HTML Head, HTML Entities and URS Code, HTML Symbols and ¥HTML, HTML Charsat
ard Fomms

Module 2 .

Intoduction G553, €S53 Syntax, G553 How To, ©553 Colours, CS53 Backgrounds, CSS3 Boarders, 55
Padding, CSS HeighiWidth, C553 Gradients, C553 Shadows, CS53 Text, C553 Fonts, £553 20 Transforms,
0553 30 Transforms, C3S Lirks, C55 Lists, £S5 Tables, ©5S Box Model, ©55 Outline, C5S Display, ©S5 Max-
widlh, CSS Position, CS8 Fioal, G55 Inline-bleck. CSS Align, G55 Combinatars, C35 Psewdo-class, €55 Pseudo-
glement, CSS Navigation Bar, CS5 Dropdowns, CSS Tooltips, G853 Images, CSS Attr Selectors, CS5 Forms, S8
Counters, C583 Animations, C553 Buttons, G553 Pagination, CSS3 Multiple Columns, C553 User Interface, C553
Box Sizing, C§S3 Fitters, CS53 Media Queries, CSS3 Responsive

Module 3:
Introduclion o JevaSerpl, Java Seript Language Basics, JavaSoripl Obeds, JavaSonpl Scope, JavaScrip! Events,
JavaSehipl Strings, JavaScripl Nismbers, JavaScript Math, JawvaScript Arrays, JavaSeripl Bookan, JavaScripl
Comparisons, JaveScript Condtions, JavaScript Switch, JavaScript Loops, JavaScripl Type Conversion, JavaScripl
RegExp, JavaScript Ermors, JavaScripl Debugging, JavaScript Howsting, JavaScript Skict Mede, JavaSecript
Functions, JavaScrpt Objects, JavaScripl Fonms, JavaScripl HTML DOM, JavaScnpt BOM - 4&{_\&. f&a::i::.._

i, g
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Module 4;
Infraduction’ 1o [Guery, [Query Synlax, [Cery Seleciors, jQuery Events, [Guery Effects, jQuery HTML, [Guery
Traversing, Queny AJAX, jCuery Misc,

Module 5:
Intreduction b Boclsiap, Boolsirap Besics, Boatstrap Grids, Bootsirap Themes, Bootsirap G55, Bootatrap JS

Module 6:
Intraduction to Angular) S, Angularls Expressions, Angular)S Modules, Angutard5 Cata Binding, Angulad5 Scopes.
Anquiars Directives & Events, Anguiar]S Controllers, AnguiardS Filters, Angular)3 Services, Anguiar)3 HTTF,
Angulards T‘r?!hii'ﬂ. Angularls Select, Fetching Data from MyE0L, AngulanlS Viaidation, Angularls AP, Angular)s
Animations, Angutar)S i18n and i10n

Aszsessment
Moda of Delivery Oifffne | Qnline
Mo, of trﬂﬂﬂfﬁ'ut:l[ﬂ' credits for redempticn G [Sx)
} i of the aned
Credits validity 7 years from the date of registration program

remaing NIL after redemplion for the awand of the cagres.
Dedicated certificate by the collaborating industries  'Yes

-

_ B ored—

CONTROLLED COPY

.i.':hn.ln'nnrl
Board of Studies
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Ll 2016C08 Java Spring boot 2 0 B 6
Version: 01.00
Duration 150 haurs (2 hours theory and 8 haurs practical per week) as specified above
industry Coliaboratar Mis. Dermy Soflware Scluliors, Yisakbapainam

Af the end of the coursa, students will be able 1o

Code  Course Oucomes F:‘f‘;';g:ﬁ"’ T;H Dok

MICCO3!  Understand the JAVA programming. 1,23, P50% 3 Ll
WICC03.2  Exscute varous methods In JAVA programming ,2aPrsomn 3 LLL2W
HMICCI3RI  Shudy and sxecule the OOPS concept 1,23, PSO#1 3 LLLE13
MACCO34  Demonsiraks the detugging and festing of units ,z3pso 3 LLLZL
MICCOAS5  Learn the basics of Spring Boot 1,2 3. P50 #1 5 L2 L3
JHCCO3E  Explore the appications of Spring Boot and JAVA L23Ps0m 3 LI

1. Wegkly Contribufing | 2. Moderatehy Contribufing | 3. Strongdy Conlributing, for the sitanmeant of respective POs
L1: Remembar | L2 Understand | L3: Apply | L4: Analyze | L5: Evakeste | LE: Create, DokDepth of Knowladge
Deliverables

lava

Indroduction b2 the course, softwary (ools sef up, Infreduction about programeming, Hello World Project and defining the
main method. Variables, Starting with oul expressions, Primilve data lypas, byle short, fload, char, Boolean, double,
casling,

Operators, oparands, exprassions. If else stalemeant BA wise Operator, Temary cperaior, Operalor precedance and
operator chalenge. Keywords and exprassions, statemenfs white spece and Indentation, code biocks, if then alse
slalement.

Mathods in Java, final Mathod. Code problems on JAVA - HACKERRANK. Method Owverloading and Cwer rding, Control
fiow statements — if efse, while do while, Problems on coding = Prime Number, Even Numiber, Fibonacc senies

QOPS concepl — classes, construchors and inheritance, composition, encapsulation, polymorphism, Arrays, Java list
Aulo boxing and unboxing. Inner and Absiract classes and interfaces, Java Genedes, Maming conventions and packags,
static and finad kaywords.

Java Colections, Debugging and unil testing, Data Bases. Basic inpul and cutput Induding Java util, Cancurrancy in
Java, Lambda axprassion, reqular exprassions

Spring Boot:

Introchuction to Speing Boot — Builld a nello word APY, Understanding Spring boot project, Aulo configuration. Creabe a
apring bool web application development, oveniew of sping boot projpct. Annctations, Skep by step code and debugging

; x
Intreduction te Junits, Mockite. Speng kool deep dive with rest AP UE@L/\LE_ =

Assessment
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Mada of Delivery Offine f Online
No. of transferable credits for redemption i {Six)

i T wears from ihe dale of fegitration of the pregram: and
Efsas “hﬂ]’g ramaing MIL after rademplion for the award of the degrae.
Dedicated certificate by the collaborating industries  Yes
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s 201CC04 Robotic Process Automation 2 0 % 6
Version: 01.00

Curation 240 hours (2 hours theory and 14 howrs pracicd per week) a5 specified sbove

Industry Colaboraor 's. HMI Engineerng Services, Visakhapatnam

At the end of the course, sludsnis will be gtk 1o

il s i o tospicsgl Fg:eighl: i

AHCCO4.1  Explore e Robolic Automalion Procass 1,2,3,PSO# 3 LWL
SICC04. 2 Undesstand the Process Flow and basic inputs and outputs 1,2, 3, P30 #1 g L, LEL3
SICCO4. 3 Demonsirate the funclioning of Business Objects 1,2 3, P20 3 L1203
FHCCD4. 4 Demonslrate the applcaion of Object Studio aributes 1.2, 3,PSO#1 3 LS
JUCCO4.5  Explain the Case management and addilional features t2aprsom 3 LLLEL
ARCCO4. 6 Understand the functioning of Error management 1,2 3PSO 3 LLLL3

1 Weakly Cunu'inylirg | 2. Moderataty Contributing | 3. Strongly Contributing, for the atfainment of respective POs
L1: Remember | L2 Understand | L3: Apply | L4® Analyze | L5: Evaluate | L6: Create, Dok:Depth of Knowiedge

Deliverables

Module: 1- Robotic Automation Process Studio

Rurning a Pracess, Basic Skils, Process Valdation, Declslon Siage, Calkeulation Stage, Data ltems
Module: 2~ Pracess Flow

Decisions, Clicular Pals, Contralling Play, Set Next Stage, Breakpomts, Coliections and Loops, Layers of Logic, Pages for
Cyiganization

Module: 3- Inputs and outputs

Input Parameders, Stepping end Pages, Data item Visioifity, Dala Types, Cutpul Paramelers, Stat-up Parameters, Cartrol
Room, Process Oulputs

Module: 4- Business Objects
Object Studio, Business Chiests, BLUE PRISM CONTENT, Acfion Stage, Inputs and Outpuls, The Process Layer
Module: 5~ Object Studio

Craating 2 Business Object, Application Maodeler, Soying Elements, Attributes, Attribise Selectian, Launch, Wail, | Timeows,
Terminate, Write, Press, Attach and Detach, Read, Aclions, Action Inputs and Cufpuls, Data lbems as Inputs

Module; &= Error Managemeant
Exceplion Handling, Racaver and Rasume, Throwing Excations, Praserving the Cument Exception, Excaption Bubbling

Exceplion Blocks, Bxcepbion Handling in Practice _—km.ﬁ-’\@—"

Module: 7 - Case Management
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Quews lems Commercial In Confidence, BLUE PRISM CONTENT, Wok Queue Conliguration, Deler, Aempds, Fause and

Resume, Filters Reporis
Module: B~ Additional Features

gafe Stop, Collestion Actinns, Choice Siage, Logging, Log Viewer, Sysiem Menager, Process/Business Otsect, Grouping,

Frocess and Ohbject References, Export and Import
Module: 9- Consclidation Exercise
Crder Systam Process

dezasament

Mode of Delivery
No. of fransferable credits for redemption
Cradits validity

Dedicated certificate by the coliaborating industries

Oifine 1 Oaling

B (Six)

7 vezrs from ihe date of regisirafion of the program -and
remaing MIL allar redemplion for the award of the degres,

Tes

.,

CONTROLLED COPY

Chairman
Board of Studies
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{140 201CC05 Information Security and Forensics 2 0 B 6
Version: 01.00

Curaticn 150 howrs {2 hours theary and 3 howrs praclical per week} as specifled above
Industry Colabgrator Ws. HMI Encinesnng Sendces, Visakhapatram

A1 1he end of [he course, siudents will b atke o

Mapping with POs

Cods Cotrse Oulz
i P PCs/PS0s  Weight

Dok
Urderstand the basic ferminclogy of varows  semvers,

200CC08, 1 hetwicrkdng, sacurlty and hacking 1.2.3 PSO# 9 L1, L2 L3
20ICC05. 2 Explore tha wab applications, lesting, debugging, hacking e, 1,23, P08t 3 LLLELS
201CC05. 3 Urderstand the coding fechniques 1.2.3, PSO# = A N
20ICC05. 4 Demenstating the usage of tocls for sesting. hacking, et 1,23ps0m 3 LLLEL
20/CC05. 5 Exzcute the code using various algorilhms 1,29, P30 #1 < S Y .
WICCO5 & Parorm vanicus case studies 1o dive deep. ,23,ps0% 3 LLLZLS

1, Weakly Confributng | 2. Moderately Confributing | 3. Strongly Contributing, for the: altainment of respective POs
L1: Remamber | L2: Understand | L3: Apply | L4: Aralyze | LS: Evaluate | L& Create, Do:Depth of Knowledge

Deliverables
Domain 1 - Introduction & Terminalogy

Global Anonymous: Prowy Servar, TOR Browser, VPN, SCOCKS, ROP, Psiphon, Sufacs Web, Ceep Web, Dark Web,
gic., Termnclogy | about Web, Serers, Systems, Network Programming Languages, Hacking, IT Securty, Intro. fo
OWASP Top 10 Wunerability. Intra fo Bug Bounty & Erferprise Security 2nd Risk Management with IT Security Life
Cyeda, Cass Studies of Hacking, | T Security & C Forensics. Phishing + Live Hacking Impast Demorstration

Domain 2 - Hacking to Explore

Web Application Penetration Testing based in CWASP TOP 10 Vulerabiities with Live Ex, Live Demonstration of SQLI,
K53, CSRF, and other bugs wilh 1ocis and with Manual Testing, Bug Beunly, Lates! CMS Exploitation, Cryplography &
Fracticel Implementation, SSL Vunersbilities & Live Testing, Mobile Hacking, Sniffing, Virus, Ransomware, Infro to
Canding & Lubn algarithm

Domain 3= Deferice in Depth

Secure Code Review & Code Brabbing Techniques. Enterprise: Security, Risk Management & Report, Tools & Web Apps
Penatration Tiﬂirp. Hacking Aftacks & Case Sludies WAF, Firewall, Honeypols, UTM, Introduction fo Sacurty
Compliance, introduction to Mobile Apps Pen testing, Defence for Vulnerabilities

Domain 4 - Hacking Automation — RACypeg=— -

Virtuafization, Tools for Penetration Testing & Hacking, Kall Linux & It's Applications wéih Usas, Clold Secarity & Its
Fundamenials, SQLMAFP, Metasplot, nmap sfc. Exploils & Incident Rasponse Analysis, Infro o Explioit Development &
Research,
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Assessment

Mode of Delivery

Mo, of transferable credits for redemption

Credits validity
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Offline  Onfine

§ {Six)

7 yoars from the date of registration of fhe program and
rermaing MIL after redemplion for the awand of the degree.
Tes
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GG 2016C06 Battery System - Design Engineering 2 b B 6
Version: 01.00
Duraion 150 heurs {2 hours theory and B hours praciical per week) as specified above
Imdusiry Collaborato Wiz, Vinaan Elecirix, Visakhapatmam

At he end of the course, siudents will e 36 o

Mapging with POs
Code Course Quicomes PO/ PE0s Weight Dok
20IC006. 1 Determine specifications of the Battery syslem 1,23 PSO# 3 L1, L2, L3
ANCCH6.2  Design he Baflery system 1,23, PSO# 3 L1, L2, 13

evaliale each desin oplion based on parameaters sueh as
safely, performance and cosd

JICCO64  Testing and vaidation of the dasign 1,2, 3PSO 3 L1, L2, L3

J0KCC06.3 1,23, PSO# 3 L

MNCO0G5  parform salety fest to minimize overchaming end ovarheating 1,2, BSO# 3 L1.L2, 13
MNCCIE S  parformn failire mode and effec! analysis of he Battery Systam 1,2, 1, PSO #1 QR S 5 A

1. Wiaakly Contributing | 2. Modaralely Contributing | 3. Strongly Coniributing, 1or the alianmant of respective POs
L1: Remember | LE Understand | L3: Apply | L+ Analyze | L5 Evaluabe | L6: Creale, Dok-Depéh of Knowledge

Dellverables
Determining specifications of the Battery system

Electric Vehicke level specilications, EY specifications inlo Baltery Syslem level specifications, Battery potential and load
requirernent based on Electric Vehice specification, Bzl varous design options | specifications available &t each component
ievel of the Battery sysiem, selection of battery system specificaticns to suil specifications of cels and modules. Batiery
syshem cicuit based on Battery application, electrical, mechanizal or thermal interface requirements, siatistical modefing and
state diagrams for the baltery operations.

Designing the Battery system:

Cross-unclional partners o inlegrate Ihe battery o the final syshem, Sesigning, bubding, and testing code 1o satisly design
requirements, hatoware, and saftwars systems for battery protection, charging and gauging, design connections between
anode ! cathode ferminals through use of suitable busbars, simulations of the designed circud, charging and discharging of
ihe bafery ina conlrobed mannes

Testing and validation of the design:

design areas where checking and testing |s essential, requirements tor conlinuous aulomabon fest case, comedt application
for activatan, using technologies of raction batiary and battery charger.

Performing safety fest:
hast plans for batteries at iha compoenant and system level, safiely test o minimize overcharging and overheating.

Performing cycle test: M

failure mode and effect analysis (FMEA) of the baltery system, Sl for defermining electrobyte's specific gravity in each cell
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by wsng hydromater

Performing load test:

loid testing %o remove AMPS from a battery, electnical worst-case (cirouit performance), fgorous failure /root cause an betlary
relaled problems,

Assessment

Made of Delivery Dffine [ Onlira

No. of transferable credits for redemption & [Six)

Credits validity 7 years fram Ihe el of regisiration of tha program and remains
' MIL after redernption for the award of the degres

Dedicated cerificate by the collaborating industries  ‘Yas
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Chairman
Board of Studies
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200CGC07 Block Chain Technology 2 0 8 B
Version: 01.00
Duration 150 heurs {2 hours theory and 14 hours practical per week) as specified abave
Industry Collaborator Ms. HMI Engineering Services, Visakhapainam

Al the end of the course, students will be abie to

Mapping with POs

Code Course Outcomes POs/PSCE  Weight Dok
20000071 Leam basics of Blockchain ,2ape0M 3 LLLZLD
0ICCO7.2  Understand vanous Types of Blockchain 1,2, 3, PSO# g LuLe Ll
ICCO7T3  Demonstrate he concepts of Blockchain ,2apPso@t 3 LW
F0CCO74  Study tha basics of Ethereum L23psom 3 LLLLLE
20000075 Leam Soldily 1,23 PSO# 9 L1, L2 13
20ICC07TE  Implement the Dapp 1,2, 3 PRO# 3 LLLLLS

1. Waakly Conbibiting | 2. Modaralely Contributing | 3. Srongly Contabting, far the attsinment of respective POs

L1: Remember | L2: Understand | L3: Apply | L4: Analyze | LS: Evalusie | LG: Creste, Dok:Depth of Knowledge
Deliverables

Introduction to Blockchain

Definition of Blockchain, History of Blockchain, Explaining Distributed Ledger, Blockchain ecosystem,
Explaining Distributed Ladger

Types of Blockchain

Privale/Consortium/Permission-ess. Public/Permissioned implementation difierence, What Blockehaln has o
offer across Industry? Companies curmently wsing Blockchain, Cverview of whal we are qoing to study in this
course,

Key Concepts of the Blockehain

Mining -Mining algorithm, Mode, peer, and block explanation, Merkle tree and Blockchain, Consensus
Mechanisms- proof of work, proof of stake, How Bitcoin Blockchain works? What is Transaction?

Introduction te Ethereum

Ethereum: Blockchain with smart contract, What is Ether? Bitcoin vs Efheraum Blockchain, What is Ethereum
wallet? tht iz Smart Contract? Ethersum clients, Geth Introduction, Setting up Private Blodichain using Geth.
Leamn Sclidity

Intreduction to solidity. Hands on solidily, Understand and implement diffierent use cases, Implemant and
deploy smart contract en Blockechain,

Implement Dapp

Seffing up the emvironment, Tools 1o Install — Truffle, MetaMask Testrpe, implemant and deploy your first
Dapp, Different use cases for implementation of Dapp. L ITaT Y -
Future Scope '@"3

Talk about the future of the Blockchain, What is Hypedadoar? What is Hash graph? Discussion on current

wtae for e Ruconts admatied frea

22225 and wel ACY 2073
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research on Blockchain, Understand current industry challenges and needs

Assessmont

Mode of Defivery Ofiine | Cnéing

Mo. of transferable credits for redemption (5

Credits validity 7 years from the dale of registration of the program and

ramalrs NIL aftar redemplion for thea award of the degree.
Dedicated certificate by the collaborating industries  Yes

CONTROLLED COPY

— BAOpE

Chaiman
Board of Studies
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|11 201CCD8 Network Administration 2 0 &8 &
Version: 01,00
Curatien 150 hours [Z hours theory and 8 hours practical per week) as specified above
Industry CoRaborabor hiis, HMI Engineering Sendces, Visakhapainam

Al the and of the course, students will be alee in

Mapping with PCs Dok

iy it POs /BSOS Walght

A0IEC08 1 l.sh;;zﬁﬂnd the processes of updafion, Instalation of Operating 1.2 3 PSO# . L1, 12,13
ICCOB2  Linderstand the mapping of Hardwane devices Leapsom 3 LWL
MICCH83  pamonstrate the management of group and Compuder accounts 1,23 PSO® 8 Lt Lz L3
MICCOEA  Explain the File System Manzgement 123p50m 3 HLRAU
MICCHES5  sndy the server administration 1,23,Ps08 3 L1213
HICOI8E  Explors the disaster recovery 1,23 P50 3 LL2U

1. Winahly Gmﬂiltqﬂlng | 2. Moderately Contribuling | 3. Strongly Contribuing, for 1he altainmend of respective POs
L1; Remember | L2 Understand | L3 Apply | L4: Analyze | L5 Evaluals | LE: Cragts, Dok Deplh of Knowbadge
Dediverables

Overview of Networking,

Inekalineg . o Lkpgram'g a Metwors Operaling System, Prepanng for irelalation, Instalng form differerd rslalaion medioms,
Upgrade process, enffying sefup emors

Managing Harchware Devices

Understanding device drvers and Pnf, Adding new devices, Haxkware resoume settings and driver sigring, Hamkesre profiles
Creating and Managing Accounts

User aulherlicalion, Lier profiles. Crealing, maneging and troubleshooting user accounis.

Implementing Group and Computer Accounts

Cresling group obiects. Group types and scopes. Bulld-in groups, Cresaling and managing computer accounis,

Managing File A.m

Initecucton o fle sysiers. Crealing ard managing shared folders. Managing shared iolder permissiors. NTFS permissions
Managing Disks and Data Storage

Disk managament concepls. Managing pertitions and volumes., Fault tolerant disk sirsiegies. Moniloring disk heaith, Disk ufiiies,
File and fokder afirbutes. Advanoed afibules. Disk quotas The distributed fle systam, _ Ralee s~
Implementing and Managing Prinfers
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Instaling and shanng printers, Corfiguing and maragng prmler resoutes
LUsing Group Policy
Creating and ediling grovp policy abjects, Group pocy inherflanoe,
Sarver Adminletration

Frocedures and standards, Temind senvices and remole adminishation. Delegating admiresiraive authorty, Sofvare updale
SEMVIDES.

Monitoring Server Performance and Disaster Recovery
Task renagar, evand viewer and pardorrance console. Flanrmg deaster recovery. Backing up data. Automated system recovery,

Azspzement

Mode of Delivery Offine [ Onlina

No. of transferabla credits for redemption B (S

Credits validity  years from the date of registration of the program and remains

MIL affer redemplion for the award of the degres.
Dedicated certificate by the collaborating industries  Yes

{17 G TTX Y= ==

CONTROLLED COPY

Chairman

Board of Studies
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5 201CC09 Product Engineering 2 0 14 9
Version: 01.00
Dwration 240 howrs {2 hours theory and 14 hours practical per week) a5 specified above
industry Collabaratar Mis. HMI Engineering Services, Visaskhapatnam

Al e end of the cowse, stedents wil ba ale o

Cods  Coures Outcomes Pﬂ‘;‘:ﬁg“‘" T;Emm Dok

ANCo081  Understand the basics of Manufachuring Process 1,23, PSO# 3 Lt L2 L3
MICTO2  Eyphain the Manufacturing Design 1,2 3PSO # a L1 L2 13
2MCCO83  Expiore varicus Produstion Processes 1,23, PSO# 3 L1,L2,13
2MCC084  Damonstrate verious Production Machine Ogeraticns 1.2.3,PSO# 3 L1, L2 13
2HCCORS  ohy the Product moriloring 1,2.3,PSO# 3 L.tz
JHCCORE  Expcule e Product Logistics 1,2.3,PSO# 5 L1,12, 13

1. Weakly Contributing | 2. Moderately Contributing | 3. Stronoly Contributing, for the attainment of respective POs
L1: Remamber | L2: Understand | L3: Apply | L4: Analyze | L5 Evalusie | LB: Creale, Dok: Depth of Knowladge
Deliverables

Manufacturing Process Overview

Product concepts, Markal Seasibility, Engineeding design, Prolotyping, Production, Markeling/sales

Manufacturing Design

Product analysis: Maleriste, Cost

Preduction methods: Assembly Ines, Work calls, Inveniory, Work flow
Cheglity corfrof: Producion monitering, Product besting

Production Processes
achine and pq'::-:em ovendews: Boing and machining, Presses, Moking/Casting, Welding, Finishing, Azsembly
Materizs: Appilcal:ﬂe types, Cost, Availability

Production Machine Operations
Prasses, Molding/Casting, Driling/Boring, Machining, Welding, Finishing, Advanced Inteligence, Automation, Programmable
Logic Conteollers

Production Monitordng
Montonng production processas: Baselinas, Emironmendtal cantrol
Cuality mprovement; Production improvement

Flnishod Product Logistics e pradk—

Delivery mﬂh:‘_:ls. Delivery opions, Custemer intaraction

Assessment
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Mo, of transferable credits for redemption

Cridits validity
Cedicated certificale by the collaborating Industries
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& { Sl

T years from the dabe of regisiration of the program and remains
MIL afer redemption for the award of the degres,

Yes
CONTROLLED CORY

Chairman
Board of Studies
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[[4| 200CC10 Machine Learning Engineer Z 0 8 8
Version: 01.00
Duralicay 150 hours {2 hours theary and B hours practical per week) as spacified above
Industry Collsboraior Mis. Vihaan Electrix, Visakhapainesn

A the end of the coursa, sludents will be able 1o

Mapping with POs

' - Dok
Cade Course Outcomes FOs | Weight
20ICC10.  Evaluate iha exsting Maching Lesming (ML) processes 1,23 p508 3 L2l
201CCI0.2  Apalyss Iange and @:ﬂer datasets o exiracl insights and select 1,23, FSO#1 4 W, L2 L3
ihe aporopriate technigue fo beused
20ICC10.3  pavelap modets to achieve e business obijectives 1,23,ps0M 3 L.iZle

2001CC104  Anafyses the maching learning aigorthms that could be used bo
shhve & given problem

20ICC10.3  Padorm stitistical analysis o resolve data sat problems 1,23, PSO# 3 LLL2LS

“OICE10.6  Train models and optimeze their hyper-parameters 1,23 FEO# 3 L L2 Ls

1. Wesaldy Condribuing | 2. Mederabely Cortributing | 3. Stmngly Contributing, for the attsinment of respective Fls
L1; Remember | L2 Undarstand | L3 Apply | L4 Analvza | L% Evaluate | L Craate, Dok Depih of Knowledon

Deliverables
Prepare to Develop Machine Learning (ML} Systems:

Machine Leaming (ML) processes, appropriste datsests and data rapresentation metheds, lage and complex datassls b
axtrac] inaigl-rlai, need of retraining tha exigling maching programs based on obiectives, dala validsfion strategies, pre-
processing of feature engingering for a given datased, dala sugmentation pipelines, models to-achieve the bDusiness
objectives, aiong with the relevant metrcs i track,

Duvelop and Assist in the Implementation of Machine Learning (ML) Systems:

Machine learming algorilhms, Logistic Regression, and Mawe Bayes, based on stafistical modelling procedures, dala cleaning
ey resmave the irrelevand dala and ensure #s qually and accuracy, dala soquisition process, prepare ke dats by Irarsforming
befual and graphical data info numbers for use in the maching learning system, cresle dala pipeline depending on the
maching leaming appscalion needs Linesr Regression, , diferences in data distribution, siatistical analysis ko resodve data set
pmblems, soive complex problems with multi-layered oala sets, use dats modelling and eveluation strategy to find patiems
and predicl unseen instances, evalusle and ransform dala scence profotypes,

Perform nu:hfh: learming tests:

Design machine keaming syslemsiapplications and self-running  Artificial Infelfgence (A} sofiware to automate prediciive
madels, camy aut maching kearning tegts, interpred the lest resulls and make approprale adusiments based on test reaults,
camy oul resedrch and Implement besl practices |o imgrove the exising rmachine leaming infrasiructure, optimize edsting
machine iearning libraries and frameworks based on testing, creaste ussful infarmation from unstruclured data by suto-fagging

irages and kd-o-spesch Conversions, E = !
Train and retraln models:

1,23 PSOW 3 L1,L2.L3
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Train modeals aﬂr.l oplimize {heir hyper-peramelers, analyses the errars of the madel and develop aopropriate sirategies o
rectlify them, redfain he existing systems based on new maching keaming modal, document the maching Iearming piocesses
as par ha organizational policy, follow e lates! maching learmang devalopmeants and lschnokigies.

Asspssmant

Mode of Delivery Offfine | Onling

MNo. of fransferable credits for redemption B (Six)

Credits validity 7 years from the dale of regisbration of the program and remains

HIL aftar redemplion for the award of the degree.
Dedicated certificate by the collaborating Industies  Yes

_ B

CONTROLLED COPY

Chairman
Board of Studies
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| e 201CC11 Data Scientist 2 0 8 8
Version: 01.00
Duratan 150 howrs (2 houes Bweary and B hours practics per week) as specified abave
Inchestry Collabaratar Wz, Vihaan Blectrix, Visakhapatnam

Al the end of the course, students will be abls to

Mapping with POs
Code Course Qutcomes POs | PSS Weigh Dok
2MCC1. 1 Delerming specifications of the Bafery system 1,23, P30M 3 Lt L2, 13
AUCCH- 2 Design the Balery system 1,2.3,PSO# 5 HIER

2HCCT. 3 evaluste each design option based on paramebers such as

! 1,23, P50 #1 3 LLELs
sty performance and cost %

2MCCT. 4 Testing and validation of ha design 1,23, P50 8 3 L
2HCCN. 5 pedorm safaly kst o minimioe avercharging and ovemeating 1,2 3, PO | L1. L2 13
2CC1. 8 padorm fallure mode and effect analysis of the Batiery System. 1, 2.3, PSO#1 3 L1,L2 13

1. Waakly Coniribuing | 2. Modesately Contiiuting | 3. Strangly Contriouting, for the alfainment of respective PO
L1: Rermermber || L2 Understand | L3; Apply | L4: Analyze | L5: Evaluate | LA: Create, Dok -Depth of Knowledgs

Deliverables

Determining specifications of the Battery system

Beciric Vehicle level specifications, BV spedifications into Battery System kvl spacificafions, Batery potential and load
requirement based on Electric Vehicle specification, list various design options | specfications available at each componant
levil of the Battery system, selection of hattery system specifications to suit specifications of cells and madules, Battery
system circuit I:IEBEI:I on Batlery appication, electrical, mechanica or thermal interface requirements, statistical modsiling and
state diagrams|for the battery operafions.

Designing thaéﬂatbmraﬂtun:

Cross-funcional pariners o integrale the battery into the final systemn, designing, bullding, and festing code to satisty design
recAramants, ha'r:lwara. and software systems for battery profecdon, chamging and gauging, design connections befween
anode [ cathode terminals thiough wse of suifable busbars, simutstions of the designed circult, charging and discharging of
the battery in 3 confrolied manner

Testing and validation of the design:

design areas where checking and [esfing is essential, requirements for confinuous automaion test case, cormect application
for activation, using lechnologies of fadion batlery and battery charger.

Parforming safaty test: _ RBOwraed—o
test plang for betteries at the componert and sysiem level, safety test o minimize overchanging and overheating.
Parforming cycha test:
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failure mode and effect analysis (FMEA) of the batiery system, SoC for desermining alecirolyte’s specific gravily in each cell

by using hipdrometer,
Performing load tast:

foad testing 10 remove AMPS from a battery, elecirical worst-case (Gircull pedormance), ngorous fallure jroot cause on batlary

related preblems.

Assassment

Made of Delivery

Ko, of transferable credits for redemption

Credits validity

Dedicated cerfificate by the collaborating industries

Ciflirse  Onlirg
B (Six)
7 years from the date of registration of the program and remains

MIL after redemplion for the award of the degree,
Yas

CONTROLLED COPY

Chalremian
Board of Studies
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(L] 201CC12 Industrial IOT 2 0 & 8
' Version: 01.00
Cumalion 150 hours {2 hours theory and 3 hours practical per week) as specified above
indusiry Collabaralor his. HMI Engineering Senices, Visakhapainam

A tha end of the courss, studends wil be aole 10

| Mapping with POs
D

Code Ciwiis Lo POs/PSOs  Weight o8
20100121 Understand the basics of 10T & 10T 1,2, 34 PSO1 3 L3
MICCI22 Damanstrate the components of 10T & 10T 1,2, 34 PSO1 k! L1-L3
NCCILE  Describe the Commurication Technologies of lbT 1,2, 34 PSO1 e T N
JCCHI2A  analyze he Visualizabion and Oata Types of lioT 1,2, 25 PSO1 3 L1-L3
ACCILE  Daseribe the melthods of Refrieving the data 1,2, 38 FSO1 3 L
JHCCIES  Eunlain the Control & Supendsary Level of Auternation 1,2, 34 PSOY 3 REE!
Deliverables
MODLULE 1: Intraductian & Architecturs
Theary

lioT and connacied waorld, the difference between 0T and 1loT, Archilecture of loT, 10T node, Chabenges of IIGT.
Praclice
Introdustion & Ardung, ESpE2EE, Infroduchicn i raspharry FiL

MODULE 2: IIOT Companents

Thesry
Furdamenials of Contral System, infroducions, components, closed loop & open loop systam

Introduction 1o Sensces { Description and Working principle): Sensor. Types of sensors, working principie of basic

Sensors - Ulresonic Sensoe, IR sensor, MOZ, Temperaiure and Humidly Sensors (DHT-11). Digtal switch, Electro
Mecharical swilches,

Practice

Measurament of lemparature & pressure vales of the process using raspbasmy plinode meu

Modules and Sensors Inferdacing (IR sensor, Uirasanic sensars, Scil moisture sensor) using Raspbenmy pinode meu,
Modules and Actuators Inlerfecing (Refay, Molor, Buzzer) using Raspberry pilnode mo,

MODULE 3: Communication Technologies of lloT

Theary

Communication Prolocols: IEEE 802,154, ZyBes, £ Wave, Biuetoolh, BLE, NFC, RFID

Industry standgrds communication technalogy (LoRAWAM, OPC UA, MQTT), connecling inlo existing Modbus. and
Profious technclogy, wirsless natwork communication i

Practice Ma
Dermonstration of MQTT communication

Demonstraion of | oRa communicaton
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MOOULE 4: Visualization and Data Types of BoT

Theory

Front-end EDGE devices, Enterprise data for 1loT, Emerging descriptive dafa standaeds for HoT, Clowd data base, Clowd
compuiing, Fog or Edge comguting, Connscling an Arduino/Raspbery pi to the Web: Introduction, sefing up the
ArduinaiRaspbetry @ devslopmenl ervireamenl, Cplisns for Inemel connectivily with Arduine, Configueng your
ArduirgiRaspbenry pi board for the loT.

Practica |

Visualization of diverse sensor data using dashbozrd (part of 1aT"s 'contral panel')

sanding aler rre;s?.age to fhe user, ways to control and inferact wifh your environment)

MODULE 5: Retrieving Data

Theary

Exlraction froim Web: Grabbing the contanl rom a web page, Sending data on he web, Troubleshooling basic Arduing
=sues, Typas of JoT imeraction, Machina to Maching interaction {M2M).

Practice

Device control Lsing mobile Apps or through Web pages,

Machine fo Machina communicalion.

MODULE 8: Centrol & Supervisory Leval of Automation

Theary

Prograrmmabie Icgn contraller (PLC), Reakime control system, Supenvsory Canfred & Data Acguisition [SCADA) HMI in
an aulomalion prpcess, ERP & MES.

Prachos

Digital legie gates programming using ladder disgram,

Imphementation of Booean expression using kadder diagram

Simulation of PLC o undersiand the procass cantrol concep.

MODULE T: Application of 10T
Casa shudy: Hﬂaljh monitaring, ol amart city, Sma imigation, Robot suneillance.

Agsesament

Mode of Delivery Cfiing / Cnline

Mo, of transferable credits for redemption B[S}

Credits valldity ¥ years from the dale of regsiration of the pragram ard

remaing MIL afer redemption for the award of the degree.
Dedicated certificate by the collaborating industries  Yes

CONTROLLED COFY

B rdd— -

| Chairman
Board of Studies
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