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G.NARAYANAMMA INSTITUTE OF TECHNOLOGY AND SCIENCE
FOR WOMEN

Hyderabad-500 104, Telangana State (India)

Academic Regulations of M.Tech (Regular/Full Time) Programmes, 2025-26 (R-25) (Effective
for the students admitted from the Academic Year 2025-26 and on wards)

1.0 G.Narayanamma Institute of Technology and Science for women Hyderabad(GNITS) offers Two Years (Four
Semesters) full-time Master of Technology (M.Tech.) Degree programmes, under Choice Based Credit System
(CBCS) at its non-autonomous affiliated colleges in different branches of Engineering and Technology with
specializations as listed below.

S.No. | Branch/ Department Specialization
L. Computer Science & Engineering Computer Science & Engineering
IL. Electrical & Electronics Engineering Power Electronics & Electric Drives
111. Electronics & CommunicationEngineering Digital Electronics & Communication Engineering
IVv. Electronics & Telematics Engineering Wireless & Mobile Communications
V. Information Technology Computer Networks & Information Security
2.0 Eligibility for Admissions

2.1 Admission to the M.Tech. programme shall be made subject to eligibility, qualification and specializations
prescribed by the University from timeto time, for each specialization under each M.Tech. programme.

2.2 Admission to the post graduate programme shall be made on the basis of either the merit rank or Percentile obtained
by the qualified student in the GATE Examination/ the merit rank obtained by the qualified student in an entrance
test conducted by Telangana Government (PGECET) for M.Tech. programmes/ an entrance test conducted by
GNITS/ on the basis of any other exams approved by the TS Govt., subject to reservations as laid down by the Govt.
from time to time.

2.3 The medium of instructions for all PG Programmes will be ENGLISH only.

3.0 M.Tech. Programme Structure

3.1 The M.Tech. Programs of GNITS are of Semester pattern, consisting of Two academic years, each academic year
having Two Semesters (Odd and Even Semesters).

3.2 The two-year M. Tech. program consists of 68 credits and the student has to register for all 68 credits and earn all
68 credits for the award of M. Tech. degree.

33 The student shall not take more than four academic years to fulfill all the academic requirements for the award of
M. Tech. degree from the date of commencement of first year first semester, failing which the student shall forfeit
the seat in M. Tech. programme.

34 UGC/AICTE specified definitions/descriptions are adopted appropriately for various terms and abbreviations used
in these PG academic regulations, as listed below:

3.4.1 Semester Scheme

There shall be a minimum of 15 weeks of instruction, excluding the mid-term and semester-end exams. Around 15 instruction hours, 30 instruction
hours and 45 hours of learning need to be followed per one credit of theory course, practical course and project/field-based learning respectively. In
each semester, there shall be ‘Continuous Internal Evaluation (CIE)’ and ‘Semester End Examination (SEE)’ under Choice Based Credit System
(CBCS). The curriculum/course structure suggested by AICTE is followed as a reference document.

3.4.2

Credit Courses

All courses are to be registered by the student in a semester to earn credits which shall be assigned to each course in an L: T: P: C (Lecture Periods:
Tutorial Periods: Practical Periods: Credits) structure based on the following general pattern:

e  One credit for one hour/week/semester for theory/lecture(L)courses or tutorials(T)



e One credit for two hours/week/semester for laboratory/practical(P)courses
e One credit is allocated for three hours per week in a semester for Project/Mini-Projectsession.

3.4.3 Course Classification

All courses offered for the Post-Graduate M.Tech.Degree program are broadly classified as follows. The University has followed in general the guidelines
issued by AICTE/UGC.

S. Broad Course Course Group/ ..
. . CourseDescription
No. Classification Category
PC- Professional Includes courses related to the  parent
Core discipline/department/ branch of Engineering
! Core Courses (CoC) Dissertation M.Tech. Projector PG Projector Major Project
Mini Project with Seminar based on core contents related to Parent
Seminar Discipline/Department/Branch of Engineering
PE - | Includes elective courses related to the parent
Professional discipline/department/branch of Engineering
) Elective Courses (EiE) | Electives
OE - Open | Elective courses which include inter-disciplinary
Electives courses or courses in an area outside the parent
discipline/department/branch of Engineering
3 Audit Courses -- Non-Credit Audit Courses
4.0 Course Registration
4.1 A Faculty Advisor or Counselor shall be assigned to each specialization, who will advise on the Post Graduate

Programme, its Course Structure and Curriculum, Choices/Options for Courses, based on his competence, progress,
pre-requisites and interest.

4.2 The on-line Registration Requests for any current semester shall be completed before the commencement of SEEs
(Semester End Examinations) of the preceding semester.

4.3 A Student can apply for on-line Registration, only after obtaining the written approval from his Faculty Advisor,
which should be submitted to the College Academic Section through the Head of Department (a copy of it being
retained with Head of Department, Faculty Advisor and the Student).

4.4 If the Student submits ambiguous choices or multiple options or erroneous entries during on-line Registration for the
Course(s) under a given/ specified Course Group/ Category as listed in the Course Structure, only the first mentioned
Course in that Category will be taken into consideration.

4.5 Course Options exercised through on-line Registration are final and cannot be changed. further, alternate choices will
not be considered. However, if the Course that has already been listed for Registration by the University in a
Semester could not be offered due to unforeseen or unexpected reasons, then the Student will be allowed to have
alternate choice either for a new Course, if it is offered, or for another existing Course (subject to availability of
seats). Such alternate arrangements will be made by the Head of Department, with due notification and time-framed
schedule, within the first week from the commencement of Class-work for that Semester.

5.0 Attendance Requirements

Attendance is calculated separately for each course.

5.1 Attendance in all classes (Lectures/Laboratories) is compulsory. The minimum required attendance in each theory
course (also Audit Courses) including the attendance of mid-term examination / Laboratory etc. is 75%. Two periods
of attendance for each theory course shall be considered, if the student appears
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for the mid-term examination of that course. This attendance should also be included in the attendance uploaded
every fortnight in the University Website. The attendance of Audit Courses should be uploaded separately to the
University. A student shall not be permitted to appear for the Semester End Examinations (SEE), if his attendance is
less than 75%.

A student's Seminar report and presentation on Mini Project shall be eligible for evaluation, only if he ensures a
minimum of 75%of his attendance in Seminar presentation classes on Mini Project during that Semester.

Condoning of shortage of attendance up to a maximum of 10% (considering the days of attendance in sports,
games, NCC, NSS activities and Medical grounds) in each course (Theory/Lab/Mini Project with Seminar) of a
semester shall be granted by the College Academic Committee on genuine reasons.

A prescribed fee per course shall be payable for condoning shortage of attendance after getting the approval of
College Academic Committee for the same. The College Academic Committee shall maintain relevant documents
along with the request from the student.

Shortage of Attendance below 65% in any course shall in no case be condoned.

A Student, whose shortage of attendance is not condoned in any course(s) (Theory/Lab/Mini Project with
Seminar) in any Semester, is considered as ‘Detained in that course(s), and is not eligible to write Semester End
Examination(s) of such course(s), in that Semester; and he/she has to seek re- registration for those course(s) in
subsequent Semesters, and attend the same as and when offered.

A student fulfills the attendance requirement in the present semester, shall not be eligible for readmission into the
same class.

a) A student shall put in a minimum required attendance in at least three theory courses (excluding Audit course)
in first Year I semester for promotion to first Year II Semester.

b) A student shall put in a minimum required attendance in at least three theory courses (excluding

Audit course) in first Year II semester for promotion to second Year I Semester.

6.0

6.1

6.2

6.3

Academic Requirements

The following academic requirements must be satisfied, in addition to the attendance requirements mentioned in clause no. 5. The
performance of the candidate in each semester shall be evaluated course-wise, with a maximum of 100 marks per course (theory/ practical),
based on Continuous Internal Evaluation and Semester End Examination.

A student shall be deemed to have satisfied the academic requirements and earned the credits allotted to each course, if he secures not less
than:

e 40% of Marks(24 out of 60marks) in the Semester End Examination;

e A minimum of 50% of marks in the sum total of CIE (Continuous Internal Evaluation) and SEE (Semester
End Examination) taken together; in terms of Letter Grades this implies securing ‘B’ Grade or above in a
course.

A student shall be deemed to have satisfied the academic requirements and earned the credits allotted to Mini
Project with seminar, if student secures not less than 50% marks (i.e. 50 out of 100 allotted marks). The student
would be treated as failed, if student (i) does not submit a seminar report on Mini Project or does not make a
presentation of the same before the evaluation committee as per schedule or (ii) secures less than 50% marks in
Mini Project with seminar evaluation. The failed student shall reappear for the above evaluation when the
notification for supplementary examination is issued.

A student shall register for all courses for total of 68 credits as specified and listed in the course structure for the
chosen specialization, put in the required attendance and fulfill the academic



requirements for securing 68 credits obtaining a minimum of ‘B’ Grade or above in each course, and shall pass all the Audit Courses to complete
the M.Tech. Programme successfully.

Note: (1) The SGPA will be computed and printed on the marks memo only if the candidate passes in all the
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7.0

7.1

7.2

courses offered and gets minimum B grade in all the courses.

2 CGPA is calculated only when the candidate passes in all the courses offered in all the semesters

Letter Grades obtained in all those courses covering the above specified 68 credits alone shall be considered for
the calculation of final CGPA, which will be indicated in the consolidated grade memo.

When a student is detained due to shortage of attendance in any course(s) in any semester, shall not be permitted to
write the Semester End Examinations. However, he is eligible for re-registration of such course(s) in the subsequent
semester(s), as and when next offered, with the academic regulations of the batch in to which he is re-registered, by
paying the prescribed fees per course. In all these re-registration cases, the student shall have to secure a fresh set of
internal marks and Semester End Examination marks for performance evaluation in such course(s), and
SGPA/CGPA calculations.

A student eligible to appear for the Semester End Examination in any course, but absent from it or failed (failing to
secure ‘B’ Grade or above), may reappear for that course at the supplementary examination as and when conducted.
In such cases, his Internal Marks assessed earlier for that course will be carried over, and added to the marks
secured in the supplementary semester end examination, for the purpose of evaluating his performance in that
course.

A Student who fails to earn 68 credits as per the specified course structure, and as indicated above, within four
academic years from the date of commencement of his first year first semester, shall forfeit his seat in M. Tech.
programme and his admission shall stand cancelled.

Evaluation-Distribution and Weightage of Marks

The performance of a student in each semester shall be evaluated course- wise (irrespective of credits assigned) for a maximum of 100
marks.

The performance of a student in every course (including practicals and Project) will be evaluated for100 marks each,
with 40 marks allotted for CIE (Continuous Internal Evaluation) and 60 marks for SEE (Semester End-
Examination). The Continuous Internal Evaluation for theory courses shall be made based on the average of the
marks secured in the two Mid-Term Examinations conducted, first Mid- Term examinations in the middle of the
Semester and second Mid-Term examinations during the last week of instruction.

In CIE, for theory courses, during a semester, there shall be two mid-term examinations. Each Mid-Term
examination consists of two parts i) Part — Afor 10 marks, ii) Part — B for 20 marks with a total duration of two
hours as follows:

1. Mid-TermExaminationfor30marks:
a. Part-A: Objective/quiz paper for 10 marks.

b. Part-B: Descriptive paper for 20 marks.

The objective/quiz paper is set with multiple choice, fill-in the blanks and match the following type of questions for a total of 10 marks.
The descriptive paper shall contain 6 full questions out of which, the student has to answer 4 questions, each carrying 5 marks. The average
of the two Mid Term Examinations shall be taken as the final marks for Mid Term Examination for 30 marks.
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The remaining 10 marks of Continuous Internal Assessment (outof40) are distributed as:
2. 5 marks for Assignment.(Average of 2 Assignments each for 5 marks)

3. Course Viva-Voce/PPT/Poster Presentation/ Case Study on a topic in the concerned course for 5 marks.

While the first mid-term examination shall be conducted on 50% of the syllabus, the second mid-term examination shall be conducted on
the remaining 50% of the syllabus.

Five (5) marks are allocated for assignments (as specified by the course teacher concerned). The first assignment should be submitted
before the conduct of the first mid-term examination, and the second assignment should be submitted before the conduct of the second
mid-term examination. The average of the two assignments shall be taken as the final marks for assignment.

Course Viva-Voce/PPT/Poster Presentation/ Case Study on a topic in the concerned course for five marks before IT Mid-Term
Examination.

The details of the end semester question paper pattern are explained in the next clause:

The Semester End Examinations(SEE),for theory courses, will be conducted for 60 marks consisting of two parts viz.
i) Part- A for 10 marks, ii) Part - B for 50 marks.

e Part-A is a compulsory question which consists of ten sub-questions with uniform coverage from all units
carrying equal marks.

o Part-B consists of five questions (numbered from 2 to 6) carrying 10 marks each. Each of these questions is
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from each unit and may contain sub-questions. For each question there will be an “either” “or” choice, which

means that there will be two questions from each unit and the student should answer either of the two
questions.

o The duration of Semester End Examination is three hours.
For practical courses there shall be a Continuous Internal Evaluation (CIE) during the semester for 40 marks and 60

marks for semester end examination. Out of the 40 marks for internal evaluation:

1. A write-up on day-to-day experiment in the laboratory (in terms of aim, components/procedure, expected
outcome) which shall be evaluated for 10 marks

2. 10 marks for viva-voce(or)tutorial(or)case study(or) application(or)poster presentation of the course
concerned.

Internal practical examination conducted by the laboratory teacher concerned shall be evaluated for 10 marks.

The remaining 10 marks are for Laboratory Project, which consists of the Design(or)Software/ Hardware
Model Presentation (or) App Development (or) Prototype Presentation submission which Shall be evaluated
after completion of laboratory course and before semester end practical examination.

In the Semester End Examination, held for three hours, total 60 marks are divided and allocated as shown below:

7.5

7.6

1. 10 marks for write-up

2. 15 for experiment/program

3. 15 for evaluation of results

4. 10 marks for presentation on another experiment/program in the same laboratory course and
5

10 marks for viva-voce on concerned laboratory course.

For conducting laboratory end examinations of all PG Programmes, one internal examiner and one external examiner
are to be appointed by the Principal. The external examiner should be selected from outside the College.

There shall be Mini Project with Seminar during I year II semester for internal evaluation of 100 marks. The
Departmental Academic Committee (DAC) will review the progress of the mini project during the seminar
presentations and evaluate the same for 50 marks. Mini Project Viva Voce will be evaluated by the DAC for another
50 marks before the semester end examinations. Student shall carry out the mini project in consultation with the mini
project supervisor which may include critically reviewing the literature, project implementation and submit it to the
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department in the form of a report and shall make an oral presentation before the DAC consisting of Head of the
Department, Mini Project supervisor and two other senior faculty members of the department. The student has to
secure a minimum of 50% of marks in i) seminar presentation and ii) mini project viva voce, to be declared
successful. If he fails to obtain the minimum marks, he has to reappear for the same as and when scheduled.

Every candidate shall be required to submit a dissertation on a topic approved by the Dissertation Review Committee.

The M.Tech. Dissertation shall be prepared in the structure prescribed by the College, adhering to the style files and
formatting guidelines. To facilitate this process, each Department will organize a brief orientation session for the
entire class/section at the beginning of the final semester, guiding the students on the required structure and
formatting of the dissertation.

A Dissertation Review Committee (DRC) shall be constituted with the Head of the Department as Chairperson,
Dissertation Supervisor and one senior faculty member of the Department offering the M.Tech. programme.

Registration of Dissertation Work: A candidate is permitted to register for the Dissertation Work after satisfying the
attendance requirement in all the courses, both theory and laboratory.

7.11 After satisfying the previous clause, a candidate must present in Dissertation Work Review-I, in
consultation with his Dissertation Supervisor, the title, objective and plan of action of his Dissertation
work to the Dissertation Review Committee (DRC) for approval within four weeks from the
commencement of Second year First Semester. Only after obtaining the approval of the DRC can
the student initiate the Dissertation work.

If a candidate wishes to change his supervisor or topic of the Dissertation, he can do so with the approval of the DRC.
However, the DRC shall examine whether or not the change of topic/supervisor leads to a major change of her initial
plans of Dissertation proposal. If yes ,her date of registration for the project work starts from the date of change of
Supervisor or topic as the case may be.

A candidate shall submit his Dissertation progress report in two stages at least with a gap of three
Months between them.

The work on the Dissertation shall be initiated at the beginning of the II year and the duration of the Dissertation is
two semesters. A candidate is permitted to submit Dissertation Thesis only after successful completion of all theory
and practical courses with the approval of DRC mnot earlier than 40 weeks from the date of approval of the
Dissertation work. For the approval of DRC, the candidate shall submit the draft copy of thesis to the Head of the
Department and make an oral presentation before the DRC.

The Dissertation Work Review - IT in 11 Year I Semester carries 100 internal marks. Evaluation should be done by the
DRC for 50 marks and the Supervisor will evaluate the work for the other 50marks. The Supervisor and DRC will
examine the Problem Definition, Objectives, Scope of Work, Literature Survey in the same domain and progress of
the Dissertation Work. A candidate has to secure a minimum of 50% of marks to be declared successful in
Dissertation Work Review - II. If he fails to obtain the minimum required marks, he has to reappear for Dissertation
Work Review - II as and when conducted.

The Dissertation Work Review - III in 11 Year II Sem. carries 100 internal marks. Evaluation should be done by the
DRC for 50 marks and the Supervisor will evaluate it for the other 50 marks. The DRC will examine the overall
progress of the Dissertation Work and decide whether or not the Dissertation is eligible for final submission. A
candidate has to secure a minimum of 50% of marks to be declared successful in Dissertation Work Review-III. If she
fails to obtain the required minimum marks, she has to re-appear for Dissertation Work Review- III as and when
conducted. For Dissertation Evaluation (Viva Voce) in II Year II Semester there are external marks of 100 and it is
evaluated by the external examiner. The candidate has to secure a minimum of 50% marks in Dissertation Evaluation
(Viva-Voce) examination.

Dissertation Work Reviews - II and III shall be conducted in phase I (Regular) and Phase II (Supplementary). Phase I1
will be conducted only for unsuccessful students in Phase 1. The unsuccessful students in Dissertation Work Review -
IT (Phase IT) shall reappear for it at the time of Dissertation Work Review-I1I(Phasel). These students shall re-appear
for Dissertation Work Review



- III in the next academic year at the time of Dissertation Work Review - II only after completion of Dissertation Work Review - II, and then
Dissertation Work Review - III follows. The unsuccessful students in Dissertation Work Review-III(Phasell) shall re-appear for Dissertation
Work Review-11I in the next academic year only at the time of Dissertation Work Review - II (Phase I).

7.18 After approval from the DRC,a soft copy of the thesis should be submitted for Anti-Plagiarism check and the
plagiarism report should be submitted to the University and be included in the final thesis. The Thesis will be accepted
for submission, if the similarity index is less than 30%.If the similarity index is more than the required percentage, the
student is advised to revise the thesis and re-submit the soft copy of the thesis after one month. The maximum number
of re-submissions of thesis after plagiarism check is limited to TWO. The candidate has to register for the Dissertation
work and work for two semesters. After three attempts, the admission is liable to be cancelled.

7.19 Three copies of the Dissertation Thesis certified by the supervisor shall be submitted to the exam section.

7.20 The thesis shall be adjudicated by an external examiner selected by the Principal. For this, the HOD of the department
shall submit a panel of three examiners from among the list of experts in the relevant specialization as submitted by the
supervisor concerned.

7.21 If the report of the external examiner is unsatisfactory, the candidate shall revise and resubmit the Thesis. If the report of
the examiner is unsatisfactory again, the thesis shall be summarily rejected. Subsequent actions for such dissertations
may be considered, only on the specific recommendations of the external examiner and /or Dissertation Review
Committee. No further correspondence in this matter will be entertained, if there is no specific recommendation for
resubmission.

7.22 If the report of the examiner is satisfactory, the Head of the Department shall coordinate and decide for the conduct of
Dissertation Viva-Voce examination. The Dissertation Viva-Voce examination shall be conducted by a board consisting
of the Supervisor, Head of the Department and the external examiner who adjudicated the Thesis. The candidate has to
secure a minimum of 50% of marks in Dissertation Evaluation (Viva-Voce) examination.

7.231If he fails to fulfill the requirements as specified in the above clause, he will reappear for the Dissertation Viva-Voce
examination only after three months. In the reappeared examination also, if he fails to fulfill the requirements, he will
not be eligible for award of the degree, unless he is asked to revise and resubmit his Dissertation Work by the board
within a specified time period.

7.24 The Dissertation Viva-Voce External examination marks must be submitted to the examinations section on the same day
of the examination.

7.25For Audit courses, a student has to secure 40 marks out of 100 marks (i.e. 40% of the marks allotted) in the continuous
internal evaluation for passing the course. These marks should also be uploaded along with the internal marks of other
courses.

7.26 No marks or letter grades shall be allotted for Audit Courses. Only Pass/Fail shall be indicated in Grade Card.

8 Re-Admission/Re-Registration

8.1 Re-Admission for Discontinued Student

A student, who has discontinued the M. Tech. degree programme due to any reason whatsoever, may be considered for 'readmission’' into the same
degree programme (with the same specialization) with the academic regulations of the batch into which he gets readmitted, with prior permission from
the authorities concerned.

8.2 If a student is detained in a course (s) due to shortage of attendance in any semester, he may be permitted to re-register
for the same course(s) or the student may register in an equivalent course, If the same course is not available, as suggested
by the Board of Studies of that department, in the subsequent semester(s), with the academic regulations of the batch into
which he seeks re-registration, with prior permission from the authorities concerned.

8.3 A candidate shall be given chance to re-register any number of courses, if the candidate failed in these courses due to
securing less than 40% marks in CIE. A candidate must re-register for failed courses within four weeks of
commencement of the class work, in the next academic year and secure the required minimum attendance. In the event of
the student taking this chance, his Continuous Internal Evaluation (internal) marks and Semester End Examination marks
obtained in the current semester only will be accepted, if he secures pass grade.



9
9.1

9.2

9.3

9.4

9.5
9.6

9.7

9.8
9.9

Examinations and Assessment- The Grading System

Grades will be awarded to indicate the performance of each student in each Theory Course, or Lab/Practicals, or Mini
Project with Seminar, Dissertation, etc., based on the percentage of marks obtained in CIE + SEE (Continuous Internal
Evaluation + Semester End Examination, both taken together), and a corresponding Letter Grade shall be given.

As a measure of the student’s performance, a 10-point Absolute Grading System using the following Letter Grades (UGC
Guidelines) and corresponding percentage of marks shall be followed:

% of Marks Secured in a Course(Class Intervals) Letter Grade(UGC Grade Points
Guidelines)
90% and above (>= 90%, <100%) O(Outstanding) 10

Below 90% but not less than 80% A*(Excellent) 9
(>= 80%, <90%)
Below 80% but not less than 70% IA(Very Good) 8
(>=70%, < 80%)
Below70% but not less than 60% B*(Good) 7
(>= 60%, < 70%)
Below 60% but not less than 50% B(above Average) 6
(>= 50%, < 60%)
Below 50% ( < 50%) F(FAIL) 0

Absent IAb 0

A student obtaining ‘F’> Grade in any Course is deemed to have ‘failed’ and is required to reappear as ‘Supplementary
Candidate’ for the Semester End Examination (SEE), as and when conducted. In such cases, his Internal Marks (CIE
Marks) in those courses will remain as obtained earlier.

If a student has not appeared for the examinations, ‘Ab’ Grade will be allocated to her for any course and shall be
considered ‘failed’ and will be required to reappear as ‘Supplementary Candidate’ for the Semester End Examination
(SEE), as and when conducted.

A Letter Grade does not imply any specific marks percentage; it is only the range of percentage of marks.

In general, a student shall not be permitted to repeat any Course (s) only for the sake of ‘Grade Improvement’ or ‘SGPA/
CGPA Improvement’.

A student earns Grade Point (GP) in each Course, on the basis of the Letter Grade obtained by him in that Course. The
corresponding ‘Credit Points’ (CP) are computed by multiplying the Grade Point with Credits for that particular Course.

Credit Points(CP)=Grade Point(GP)x Credits....For a Course

The student passes the Course only when he gets GP >= 6 (B Grade or above).

The Semester Grade Point Average (SGPA) is calculated by dividing the Sum of Credit Points secured from all Courses
registered in a Semester, by the total number of credits offered in that Semester. SGPA is rounded off to two decimal
places. SGPA is thus computed as

N

Z GG

N
G
SGPA={i= }/ {; }....For each Semester

where ‘i’ is the Course indicator index (taking into account all Courses in a Semester), ‘N’ is the no. of Courses offered in the Semester (as

specifically required and listed under the Course Structure of the parent Department),cl is the no. of Credits allotted to the i Course, and G;

ith

represents the Grade Points corresponding to the Letter Grade awarded for that i Course.



9.10 The Cumulative Grade Point Average (CGPA) is a measure of the overall cumulative performance of a student over
all Semesters considered for registration. The CGPA is the ratio of the Total Credit Points secured by a student in
all registered Courses in all Semesters, and the Total Number of Credits registered in all the Semesters. CGPA is
rounded off to two decimal places. CGPA is thus computed from the I Year Second Semester onwards, at the end of
each Semester, as per the formula

M M

zci G; / zci
cGpa={i=1 i/ {i=1

(ie.,up to and inclusive of S Semesters,S[ D),

Where ‘M’ is the total no. of Courses(as specifically required and listed under the Course Structure of the parent Department) the Student has

‘registered’. ci is the no. of Credits allotted to the j™ Course, and Gi represents the Grade Points (GP) corresponding to the Letter Grade awarded for
that j Course. After registration and completion of I Year I Semester however ,the SGPA of that Semester itself may be taken as the CGPA, as there
are no cumulative effects.

Illustration of calculation of SGPA

i Letter Grade . .
Course Credits . Credit Points
Grade points
Coursel 4 A 8 4*8=32
Course2 4 (0] 10 4*10=40
Course3 4 B 6 4*6=24
Course4 3 B 6 3*6=18
Course5 3 A+ 9 3*9=27
Course6 3 B 6 3*6=18
21 159
SGPA=159/21=7.57
Ilustration of calculation of CGPA from SGPA
Semester Credits SGPA Credits*SGPA
Semester 1 24 7 R24*7=168
Semester 11 24 6 R24*6=144
Semester 111 24 6.5 24*6.5=156
Semester IV 24 6 24%6=144
96 612
CGPA=612/96=6.37
10.0 Award of Degree and Class
10.1 If a student who registers for all the specified Courses as listed in the Course Structure, satisfies all the Course

Requirements, and passes the examinations prescribed in the entire PG Programme, and secures the required
number of 68 Credits (with CGPA [$.0), shall be declared to have ‘qualified’ for the award of the M.Tech. Degree
in the chosen Branch of Engineering/Technology with the specialization that he was admitted into.

10.2 Award of Class

After a student has earned the requirements prescribed for the completion of the programme and is eligible for the award of M.Tech. Degree, he shall
be placed in one of the following three classes based on the CGPA:
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Class Awarded CGPA

First Class with Distinction >7.50

First Class 6.50 < CGPA <7.50
Second Class 6.00 < CGPA <6.50

A student with final CGPA(at the end of the PGP) < 6.00 shall not be eligible for the Award of Degree.

11.0 Withholding of Results

If the student has not paid the dues, if any, to the University or if any case of indiscipline is pending against him, the result and degree of the student
will be withheld and he will not be allowed into the next semester.

120 Conversion of CGPA into equivalent Percentage of Marks

The following formula shall be used for the conversion of CGPA into equivalent marks, whenever it is necessary
Percentage (%) of Marks= (Final CGPA-0.5)x10

13.0 Mapping with the Sustainable Development Goals

All the courses specified in the course structure of every programme are mapped with the one or more sustainable development goals.

140 General

14.1 Credit: A unit by which the course work is measured. It determines the number of hours of instructions required per
week. One credit is equivalent to one hour of teaching (lecture or tutorial) or two hours of practical work/field work
per week.

14.2 Credit Point: It is the product of grade point and number of credits for a course.

14.3 The academic regulations should be read as a whole for the purpose of any interpretation.

14.4 In case of any doubt or ambiguity in the interpretation of the above rules, the decision of the Princiapl is final.

14.5 The College may change or amend the academic regulations or syllabi at any time and the changes or amendments

made shall be applicable to all the students with effect from the dates notified by the Principal.

12
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MALPRACTICES RULES

DISCIPLINARY ACTION FOR / IMPROPER CONDUCT IN EXAMINATIONS

Nature of Malpractices/Improper conduct

Punishment

If the student:

Possesses or keeps accessible in examination hall, any
paper, note book, programmable calculators, cell
phones, pager, palm computers or any other form of
material concerned with or related to the subject of the

Expulsion from the examination hall and cancellation

1.(a) | examination (theory or practical) in which student is . .
appearing bu(t hasynot Ir)nade uge of (material shall of the performance in that subject only.
include any marks on the body of the student which
can be used as an aid in the subject of the
examination)
Gives assistance or guidance or receives it from any | gxpylsion from the examination hall and cancellation
other student orally or by any other body language | of the performance in that subject only of all the
(b) methods or communicates through cell phones with | stydents involved. In case of an outsider, he will be
any student or persons in or outside the exam hall in | panded over to the police and a case is registered
respect of any matter. against him.
Lo N Expulsion from the examination hall and cancellation
Has copied in the examination hall from any paper, 1 that subiect and all oth biect
book, programmable calculators, palm computers or of the performance in that subjec and atl other subjects
il relevant to the subiect of the sFude'nt has already appeared including practical
2. any other'form of materia . . o examinations and project work and shall not be
the examination (theory or practical) in which the . .. L
student is appearing. permlttfed to appear for the remaining examinations of
the subjects of that semester/year.
The student who has impersonated shall be
expelled from examination hall. The student is also
debarred and forfeits the seat. The performance of the
original student who has been impersonated, shall be
cancelled in all the subjects of the examination
(including practicals and project work) already
appeared and shall not be allowed to appear for
3. Imper.son.ates any other student in connection with the | examinations of the remaining subjects of that
examination semester/year. The student is also debarred for two
consecutive semesters from class work and all
university examinations. The continuation of the
course by the student is subject to the academic
regulations in connection with forfeiture of seat. If the
imposter is an outsider, he will be handed over to the
police and a case is registered against him
Expulsion from the examination hall and cancellation
of performance in that subject and all the other subjects
Smuggles in the answer book, takes out or arranges to the sFude.nt has already appeared including practical
4 send out the question paper during the examination or examinations and project work and shall not be

answer book or additional sheet, during or after the
examination.

permitted for the remaining examinations of the
subjects of that semester/year. The student is also
debarred for two consecutive semesters from class
work and all university examinations. The continuation
of the course by the student is subject to the academic

13
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regulations in connection with forfeiture of seat.

Uses objectionable, abusive or offensive language in
the answer paper or in letters to the examiners or
writes to the examiner requesting him to award pass
marks.

Cancellation of the performance in that subject.

Refuses to obey the orders of the chief
superintendent/assistant —superintendent / any
officer on duty or misbehaves or creates disturbance
of any kind in and around the examination hall or
organizes a walk out or instigates others to walk out,
or threatens the officer-in charge or any person on
duty in or outside the examination hall of any injury to
his person or to any of his relations whether by
words, either spoken or written or by signs or by
visible representation, assaults the officer-in-charge,
or any person on duty in or outside the examination
hall or any of his relations, or indulges in any other act
of misconduct or mischief which result in damage to
or destruction of property in the examination hall or
any part of the college campus or engages in any
other act which in the opinion of the officer on duty
amounts to use of unfair means or misconduct or has
the tendency to disrupt the orderly conduct of the
examination.

In case of students of the college, they shall be expelled
from examination halls and cancellation of their
performance in that subject and all other subjects the
student(s) has (have) already appeared and shall not be
permitted to appear for the remaining examinations of
the subjects of that semester/year. The students also are
debarred and forfeit their seats. In case of outsiders,
they will be handed over to the police and a police case
is registered against them.

Leaves the exam hall taking away answer script or
intentionally tears of the script or any part thereof
inside or outside the examination hall.

Expulsion from the examination hall and cancellation
of performance in that subject and all the other subjects
the student has already appeared including practical
examinations and project work and shall not be
permitted for the remaining examinations of the
subjects of that semester/year. The student is also
debarred for two consecutive semesters from class
work and all university examinations. The continuation
of the course by the student is subject to the academic
regulations in connection with forfeiture of seat.

Possess any lethal weapon or firearm in the

examination hall.

Expulsion from the examination hall and cancellation
of the performance in that subject And all other
subjects the student has already appeared including
practical examinations and project work and shall not
be permitted for the remaining examinations of the
subjects of that semester/year. The student is also
debarred and forfeits the seat.

If student of the college, who is not a student for the
particular examination or any person not connected
with the college indulges in any malpractice or
improper conduct mentioned in clause 6 to 8.

Student of the colleges expulsion from the examination
hall and cancellation of the performance in that subject
and all other subjects the student has already appeared
including practical examinations and project work and
shall not be permitted for the remaining examinations
of the subjects of that semester/year. The student is also
debarred and forfeits the seat.

Person(s) who do not belong to the college will be

14
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handed over to police and, a police case will be
registered against them.

Expulsion from the examination hall and
cancellation of the performance in that subject and all

10 other subjects the student has already appeared
’ Comes in a drunken condition to the examination hall. | including practical examinations and project work and
shall not be permitted for the remaining examinations
of the subjects of that semester/year
Cancellation of the performance in that subject and all
11. Copying detected on the basis of internal evidence, other. subjects .the. student has .appeared including
such as, during valuation or during special scrutiny. practical examinations and project work of that
semester/year examinations.
If any malpractice is detected which is not covered in
the above clauses 1 to 11 shall be reported to the
12. Principal for further action to award suitable

punishment.

15
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POWER ELECTRONICS AND ELECTRIC DRIVES (PEED)

M.Tech. 2 Year (4 Semesters) Regular Programme in

Department of Electrical Electronics Engineering

COURSE STRUCTURE

(Applicable for the Batches admitted from the Academic Year 2025-26 onwards)
I YEAR I SEMESTER

Course Name

Sr. [ Core Subject ;
No | Elective | Code L|T|P| Credits
1. | Program S531AA | Power Converters Analysis 3/ 0|0 3

Core-I
2. Cpig(iil:%m 531AB | Machine Modelling and Analysis 310 |0 3
S531AC |1.Sustainable Energy Solutions
531AD [2.Microcontroller Applications to
3. Ell‘ogr.aml Power Electronics
ective-l "537AE [3.Smart Grid Technologies 310 |0 3
S531AF [4.Modern Control Theory
531AG |1.Power Semiconductor Devices and
Modelling
4 | Program | 531AH 2.Reactive Power Compensation and | 3|0 |0 3
" | Elective-II Management
531AJ [3.High Frequency Magnetic Design
S531AK K4 .Electric Vehicle Technologies
5. | PW 531FA | Research Methodology & IPR 21 0|0 2
6. | Lab-I 53101 | Machine Modelling and Analysis Lab| 0| 0| 4 2
7. | Lab-II 53102 | Power Converters Analysis Lab 0l 0| 4 2
8. | Audit-I Audit Course-I 2 0|0 0
Total Credits 16/ 0 | 8 18
I YEAR II SEMESTER
Sr. [ Core Subject | Course Name :
No | Elective | Code L | T | P |Credits
1. Program 532AL | Advanced Power Converters Analysis 3
Core-III
2. Program S532AM | Electrical Drives 3 3
Core-1V
S532AN |1.Special Electrical Machines
Program 532AP |2.Advanced Digital Signal Processing
3- | Blective-II L.232AQ [3.Battery Technologies 3| 0] O 3
532AR |4.Integration and Control of Renewable
Energy Systems
4 Program 532AS |1.DSP based Drive Control
" | Elective-IV | 532AT [2.Electric Vehicle Charging Techniques 3| 0] 0 3
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532AU [B.-Power Quality Improvement Techniques
530AV 4.Data.1 Sci§nce Applications in Power
Engineering
5. | MPWS 53203 | Mini Project with Seminar 0| O] 4 2
6. | Lab-III 53204 | Advanced Power Converters Analysis Lab| 0| 0| 4 2
7. | Lab-1V 53205 | Electrical Drives Lab 0| 0| 4 2
8. | Audit-lII Audit Course-II 21 0] O 0
Total Credits 14| 0[12 18
II YEAR I SEMESTER
Sr. | Core/ Subject | Course Name L|T| P |Credits
No | Elective | Code
533AW [1.Smart Metering and Communication
Protocols 3|0l O 3
1 Program | 533AX [2.Dynamics of Electrical Machines
" | Elective-V| 533AY [3.Wide Band Gap Devices for Power
Electronics Applications
S533AZ |4.Energy Storage Technologies
S33GA [1.Generative Al
533GB [2.Intrusion Detection System
533GC [3.Digital Forensics
533GD K. Energy from Waste
S33GE [5. Power from Renewable Energy Sources
9 Open 533GF |6. Intellectual Property Rights 3/0| O 3
" | Elective | 533GG |7. Cost Management of Engineering Projects
S533GH |8. Business Analytics
533GdJ [9. Optimization Techniques
S533GK [10. Composite Materials
S33GL |11. Industrial Safety
S533GM [12. Operations Research
3. Dlsz:tatl 53306 | Dissertation Work Review - II 0101 12 6
Total Credits 6/0| 12 12
II YEAR II SEMESTER
Sr.No | Core Subject Code | Course Name L |[T| P |Credits
1. Dissertation | 53407 Dissertation Work Review -III | O 0] 12 6
2. Dissertation | 53408 Dissertation Viva-Voce 0 [0] 28 14
Total Credits 0 |0| 40 20

*For Dissertation Work Review - I, please refer R25 Academic
Regulations.
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Audit Course I

Core Subject Code | Course Name Credits
53151 1. English for Research Paper Writing
53152 2. Personality Development through Life
Enlightenment Skills
) 53153 3. Pedagogy Studies
cgﬂig I 53154 4. Sanskrit for Technical Knowledge 0
53155 S. Stress Management by Yoga
53156 6. Constitution of India
53157 7. Value Education
53158 8. Disaster Management
Audit Course II
Core Subject Code | Course Name Credits
53251 1. English for Research Paper Writing
53252 2. Personality Development through Life
Enlightenment Skills
) 53253 3. Pedagogy Studies 0
Coﬁ?gét—ll 53254 4. Sanskrit for Technical Knowledge
53255 S. Stress Management by Yoga
53256 6. Constitution of India
53257 7. Value Education
53258 8. Disaster Management
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I Year M.Tech. PEED I-Semester L T PC
Course Code:531AA 3 0 03
POWER CONVERTERS ANALYSIS
(Program Core -I)

Prerequisites: Power Electronics

Course Objectives:

1. To understand the operation, characteristics, and applications of various
advanced power electronic devices.

2. To comprehend the principles and design aspects of single-phase and three-
phase rectifiers.

3. To gain knowledge of inverter circuits and analyze their performance under
different modulation strategies.

4. To study the operation of multilevel inverters and evaluate their suitability for
high-power applications.

5. To develop the ability to apply switching strategies in multilevel inverters for
improving efficiency and power quality.

Unit 1:( ~9 Lecture Hours)

Modern Power Semiconductor Devices:

Modern power semiconductor devices: Symbol, Structure and equivalent circuit of
Insulated Gate Bipolar Transistor (IGBT), MOSFET, MOS Turn off Thyristor (MTO),
Emitter Turn off Thyristor (ETO), Integrated Gate-Commutated Thyristor (IGCTs),
MOS-controlled thyristors (MCTs), Power Integrated Circuits (PICs). Comparison of
their features.

Unit 2: ( ~9 Lecture Hours)

Single Phase & Three Phase Converters:

Single phase converters: Half controlled and Fully controlled converters,
Evaluation of input power factor and harmonic factor, continuous and
Discontinuous load current, Single phase dual converters, Power factor
Improvements Techniques, Extinction angle control, Symmetrical angle control,
Single phase sinusoidal PWM, Single phase series converters, Overlap analysis,
Applications & Problems.

Three phase converters: Half controlled and fully controlled converters, Evaluation
of input power factor and harmonic factor, Continuous and Discontinuous load
current, Three phase dual converters, Power factor Improvements Techniques, Three
phase PWM, Twelve pulse converters, Applications &Problems.

Unit 3:( ~9 Lecture Hours)

Pulse Width Modulated Inverters:

Principle of operation, Performance parameters, Single phase bridge inverter,

Evaluation of output voltage and current with resistive, inductive and capacitive

loads, Voltage control of single phase inverters, Single PWM, Multiple PWM,

Sinusoidal PWM, Modified PWM, Phase displacement Control, Advanced modulation
19
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techniques for improved performance, Trapezoidal, Staircase, Stepped, Harmonic
injection and Delta modulation, Advantages, Applications & Problems.
Unit 4:( ~9 Lecture Hours)

Three Phase Inverters:

Introduction to Three phase inverter, Analysis of 180 degree conduction for output
voltage And current with resistive, inductive loads, Analysis of 120 degree
Conduction, Voltage control of three phase inverters, Sinusoidal PWM, Third
Harmonic PWM, 60 degree PWM, Space vector modulation, Comparison of PWM
techniques, Harmonic reductions, Problems.

Unit 5:( ~9 Lecture Hours)

Multilevel Inverters:

Multilevel concept, Classification of multilevel inverters, Principle of operation, main

features and comparison of Diode clamped, Improved diode Clamped, Flying

capacitors, Cascaded multilevel inverters, Multilevel inverter applications, Reactive

power compensation, Back to back intertia system, Adjustable drives, Switching

device currents, DC link capacitor voltage balancing.

Text Books:

1. Mohammed H. Rashid, “Power Electronics”, Pearson Education, 3rd Edition, 1st
Indian reprint 2004.

2. Ned Mohan Tore M. Undeland and William P. Robbins, “Power Electronics”, John
Wiley & Sons, 2nd Edition. K. Ogata, “Discrete Time control systems”, Pearson
Education, PHI, 2nd Edition, 2015.

Reference Books:

1. Milliman Shepherd and Lizang, “Power converters circuits”, Chapter 14 (Matrix
converter) PP- 415-444, 2.

2. M.H.Rashid, “Power Electronics hand book”.

3. Marian P. Ka¥Ymierkowski, Ramu Krishnan, Frede Blabjerg Edition, “Control in
electronics”, Published by Academic Press, 2002.

Online Resources:
1. https:/ /nptel.ac.in/courses/ 108102157

Course Outcomes:

After completion of the course, the student will be able to

1. Understand modern power semiconductor devices and their characteristics.

2. Apply the concepts of single-phase and three-phase converters for power factor
improvement.

3. Analyze the performance of pulse width modulated inverters using different PWM
techniques.

4. Evaluate three-phase inverter modulation methods and harmonic reduction
strategies.

5. Create and compare multilevel inverter topologies for real-world power electronic
applications.

& % %
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I Year M.Tech. PEED I-Semester LT PC
Course Code: 531AB 3 0 0 3
MACHINE MODELLING AND ANALYSIS
(Program Core-II)
Prerequisites: Nil

Course Objectives:

1. To introduce the fundamental concepts of mathematical modeling for DC,
induction, and synchronous machines.

2. To familiarize students with different reference frame transformations for
simplifying machine analysis.

3. To enable understanding of voltage, current, and torque equations in state-space
form for electrical machines.

4. To study dynamic performance and fault behavior of induction and synchronous
machines under various conditions.

5. To impart knowledge on the modeling and analysis of advanced machines such
as permanent magnet synchronous and brushless DC motors.

UNIT 1:( ~ 10 Lecture Hours)

Basic Two-pole DC machine, Primitive 2-axis machine, Voltage and Current
relationship, Torque equation. Mathematical model of separately excited DC motor
and DC Series motor in state variable form, Transfer function of the motor,
Numerical problems. Mathematical model of D.C. shunt motor, D.C. Compound
motor in state variable form, Transfer function of the motor, Numerical Problems.

UNIT 2: ( ~ 10 Lecture Hours)

Linear transformation, Phase transformation (a, b, c¢c to a, B, o), Active
transformation (a. B, o to d, q), Circuit model of a 3-phase Induction motor, Linear
transformation, Phase Transformation, Transformation to a Reference frame, Two
axis models for induction motor, “d-q” model based DOL starting of induction
motors.

UNIT 3: ( ~9 Lecture Hours)

Voltage and current Equations in stator reference frame, Equation in Rotor reference
frame, Equations in a synchronously rotating frame, Torque equation, Equations in
state — space form.

UNIT 4: ( ~9 Lecture Hours)

Circuit model of a 3-phase Synchronous motor, two- axis representation of
Synchronous Motor. Voltage and current Equations in state — space variable form,
Torque equation, and “dq” model based short circuit fault analysis, Emphasis on
voltage, Frequency and recovery time.
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UNIT S: ( ~ 7 Lecture Hours)

Modeling of Permanent Magnet Synchronous motor, Modeling of Brushless DC
Motor.

Text Books:

1. P.S. Bimbhra,“Generalized Machine theory”, Khanna Publishers,7th Edition,
2021.

2. Paul C. Krause, Oleg wasynezuk, Scott D. Sudhoff, “Analysis of electric
machinery and Drives systems”,Wiley-IEEE Press,3rd Edition, 2013.

Reference Books:

1. Vedam Subranmanyam, “Thyristor control of Electric Drives”, Tata McGraw-Hill
,1st Edition, 1988.

2. Prabha Kundur, “Power System Stability and Control”,McGraw-Hill Education
(EPRI), 2rd Edition, 2022.

3. Article in IEEE Transactions on Energy Conversion, “Performance optimization of
induction motors during Voltage-controlled soft starting”, July, 2004.

4. Nithin K.S, Dr.Bos Mathew Jos, Muhammed Rafeek, Dr.Babu Paul, “A Novel
Method for Starting of Induction Motor with Improved Transient Torque
Pulsations”, International Journal of Engineering and Innovative Technology
(IJEIT) Volume 2, Issue 8, February 2013.

Online Resources:

1. http://nptel.ac.in/courses/ 108106023

Course Outcomes:

After completion of the course, the student will be able to

1. Develop mathematical models of various DC machines using state-space and
transfer function approaches.

2. Apply different transformation techniques (abc-aa0-dq) to simplify machine
modeling and analysis in various reference frames.

3. Analyze voltage, current, and torque equations of induction and synchronous
machines in state-space representation.

4. Apply Knowledge of 2 -axis concept to obtain torque equation of Induction and
synchronous motors and develop d-q models.

5. Develop mathematical models of Permanent Magnet Synchronous motor and
Brushless DC Motor.

* %k %
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I Year M. Tech.PEED I-Semester LTPC
Course Code: 531AC 3003

SUSTAINABLE ENERGY SOLUTIONS
(Program Elective 1.1)
Prerequisites: Nil

Course Objectives:

1. To understand the concept of sustainability, global energy scenario, Indian
initiatives, and UN 2030 goals for affordable and clean energy.
2.To learn the working principles of various sustainable energy sources such as
solar, wind, hydro, biomass, hydrogen, wave, and tidal energy.
3. To Explore sustainable wutilization of energy through smart grids, storage
technologies, waste-to-energy, and carbon capture methods.
4. To comprehend the role of e-mobility in sustainability, including electric and
hybrid vehicles, regenerative braking, and V2G technologies.
5. To apply concepts of energy economics and management for analyzing,
conserving, and managing energy resources effectively.

Unit 1: ( ~9 Lecture Hours)

Global Energy Scenario:

Concept of Sustainability (Social, Economic and Environmental impacts).
Sustainable and non-sustainable energy sources. Present global and Indian
scenario. Bureau of energy efficiency. Initiatives and incentives for promoting
sustainability. UN 2030 goals for clean and affordable energy.

Unit 2: ( ~9 Lecture Hours)

Sources of Sustainable Energy:

Working principles of: Solar Thermal Power Generation, Solar Photovoltaic Power
Generation, Wind Power Generation, Hydro Power Generation, Biomass Power
Generation, Hydrogen energy and fuel cells and Wave and Tidal Energy.

Unit 3: ( ~10 Lecture Hours)

Sustainable Utilization of Energy:

Smart grid technologies - overview, penetration of renewable energy sources. Energy
storage technologies. Renewable energy to Hydrogen.

Waste to energy: waste to value added materials, capture, storage and utilization of
CO2 from various sources to ensure cyclic carbon economy.

Unit 4: ( ~9 Lecture Hours)
Sustainability Through E-Mobility:
Electric vehicles. Advantages and environmental impact, Regenerative braking,

Hybrid electric vehicles, modes of operation. Grid-to-Vehicle (G2V) and Vehicle-to-
Grid (V2G) Technologies-fundamentals.
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Unit 5: ( ~8 Lecture Hours)

Energy Economics and Management:

Energy Economics: Cost analysis, interest, accounting rate of return, Payback,
Discounted cash flow, Net present value, Internal rate of return, Inflation and life
cycle analysis of energy systems.

Energy Management: Definition, objectives, resource conservation, climate
protection and cost savings.

Text Books:

1.Efstathios E. Michaelides “Energy, the Environment, and the ustainability”,
1st Edition, , CRC Press, 2018.

2.Mehrdad Ehsani, Yimin Gao, Stefano Longo, Kambiz Ebrahimi, “Modern Electric,
Hybrid Electric and Fuel cell vehicles”, 3rd Edition, CRC Press, 2018.

3. S.C. Bhattacharyya, “Energy Economics Concepts, Issues, Markets and
Governance”, 2nd Edition, Springer, 2019.

References:

1. G. Boyle (Editor), “Renewable Energy: Power for a Sustainable Future”, 3rd
Edition, Oxford University Press, 2012.

2. Qiang Yang, Ting Yang, Wei Li, “Renewable Energy Microgeneration
Systems - Customer-led Energy Transition to Make a Sustainable World”,
Academic Press, 2022.

3.Nayan Kumar, Prabhansu Prabhansu, “Renewable Energy Technologies: Advances
and Emerging Trends for Sustainability”, Wiley-Scrivener, 2022.

Online Resources:
1. https:/ /nptel.ac.in/courses/112106318
2. https:/ /nptel.ac.in/courses/ 127103236

Course Outcomes:

After completion of the course, student will be able to

1. Explain the concept of sustainability and analyze the present global and Indian
energy scenario with reference to initiatives and UN goals.

2. Describe the working principles of solar, wind, hydro, biomass, hydrogen, wave,
and tidal power generation systems.

3. Analyze smart grid technologies, energy storage, waste-to-energy, and carbon
capture solutions for sustainable utilization of energy.

4. Examine the operation, advantages, and sustainability impact of electric vehicles,
hybrid vehicles, regenerative braking, and V2G technologies.

5. Evaluate energy systems using economic indicators (NPV, IRR, payback, life cycle
cost) and propose strategies for energy management and conservation.

* % %
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I Year M. Tech.PEED I-Semester LTPC
Course Code: 531AD 3 00 3

MICROCONTROLLER APPLICATIONS TO POWER ELECTRONICS
(Program Elective-1.2)

Prerequisites: Nil
Course Objectives:

1. Provide fundamental knowledge of the architecture and instruction sets
of 8051 and PIC16F876 microcontrollers.

2. Develop understanding of assembly language programming for signal generation
and control in power electronic circuits.

3. Familiarize students with microcontroller-based interfacing techniques
for pulse generation and converter control.

4. Train students in microcontroller programming environments such as MPLAB
IDE for practical applications.

5. Enable learners to design and evaluate microcontroller-based solutions for power
converter applications in renewable and modern energy systems.

Unit 1: (~9 Lecture Hours)

8051 microcontrollers:

Architecture, addressing modes, I/O ports, Instruction sets, Simple
assembly language programming.

Unit 2: (~9 Lecture Hours)

Applications of microcontrollers in Power Electronic Circuits:

Use of microcontrollers for pulse generation in power converters, Overview of
Zero-Crossing Detectors, Typical firing/gate-drive circuits, Firing/gate pulses
for typical single-phase and three-phase power converters.

Unit 3: (~9 Lecture Hours)

PIC16F876 Micro-controller:

Device overview, Pin diagrams, Memory organization, Special Function
Registers, /O ports, Timers, Capture/ Compare/ PWM modules (CCP).

Unit 4: (~9 Lecture Hours)

Analog to Digital Converters:

Analog to Digital Converter module, Instruction set, Instruction description,
Introduction to PIC microcontroller programming, Oscillator selection, Reset,
Interrupts, Watch dog timer.

Unit 5: (~9 Lecture Hours)
MPLAB IDE and PICSTART Plus:
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Introduction, Device Programming using MPLAB and PICSTART plus,
Generation of firing / gating pulses for typical power converters.
Text Books:

1. M.A. Mazidi, J.G Mazidi and R.D McKinlay, “The 8051 microcontroller and
embedded systems”, Second Edition, PHI, New Delhi, 2007.

2. PIC16F87X Datasheet 28/40 - pin 8 bit CMOS flash microcontrollers,
Microchip technology Inc., 2001 and MPLAB IDE Quick start guide, Microchip
Technology Inc., 2007.

3. Myke Predko, "Programming and customising the PIC microcntroller”, Third
Edition, Tata McGraw Hill, 2008.

Reference Books:
1. Rashid .M. H, “Power electronics Hand book”, Academic press, 2001.
2. John B. Peatman, “Design with PIC Microcontrollers®, Prentice Hall, 2003

Online Resources:
1. https://www.microchip.com/en-us/product/picl6{876
2. https://www.microchip.com/en-us/tools-resources/develop/mplab-x-ide

Course Outcomes:
After completion of the course, student will be able to

1. Recall the architectural features, instruction sets, and functional blocks of 8051
and PIC16F876 microcontrollers.

2. Explain the working principles of interfacing circuits, pulse generation
techniques, and microcontroller modules (ADC, Timers, CCP).

3. Develop assembly language and embedded C programs using 8051 and
PIC16F876 microcontrollers for generating firing/gating signals.

4. Examine microcontroller programming in MPLAB IDE to analyze converter control
and signal processing requirements.

5. Design and evaluate microcontroller-based power electronic converter control
systems to meet renewable energy and industrial application needs.

* 3k %
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I Year M. Tech.PEED I-Semester LTP C
Course Code: 531AE 3 00 3

SMART GRID TECHNOLOGIES
(Program Elective-1.3)
Prerequisites: Nil

Course Objectives:

1. To understand concept of smart grid and its advantages over
conventional grid

2. To know smart metering techniques

3. To learn wide area measurement techniques

4. To understand the problems associated with integration of distributed
generation & its solution through smart grid

5. To understand modern communication technologies.

Unit 1: (~8 Lecture Hours)

Introduction:

Introduction to Smart Grid, Evolution of Electric Grid, Concept of Smart Grid,
Definitions, Need of Smart Grid, Concept of Robust & Self-Healing Grid
Present development & International policies in Smart Grid.

Unit 2: (~9 Lecture Hours)

Smart Devices:

Introduction to Smart Meters, Real Time Prizing, Smart Appliances,
Automatic Meter Reading (AMR), Outage Management System (OMS), Plug in
Hybrid Electric Vehicles (PHEV), Vehicle to Grid, Smart Sensors, Home &
Building Automation, Smart Substations, Substation Automation, Feeder
Automation.

Unit 3: (~9 Lecture Hours)

Storage Systems and Smart Monitoring:

Geographic Information System (GIS), Intelligent Electronic Devices (IED) &
their application for monitoring & protection, Smart storage like Battery,
SMES, Pumped Hydro, Compressed Air Energy Storage, Wide Area
Measurement System (WAMS), Phase Measurement Unit (PMU).

Unit 4: (~10 Lecture Hours)

Micro Grids:

Concept of micro-grid, Need & applications of micro-grid, Formation of micro-
grid, Issues of interconnection, Protection & control of micro-grid, Plastic &
Organic solar cells, Thin film solar cells, Variable speed wind generators, Fuel-
cells, micro-turbines, Captive power plants, Integration of renewable energy
sources.
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Unit 5: (~9 Lecture Hours)

Power Quality: Power Quality & EMC in Smart Grid, Power Quality issues of
Grid connected Renewable Energy Sources, Power Quality Conditioners for
Smart Grid, Web based Power Quality monitoring, Power Quality Audit.
Advanced Metering Infrastructure (AMI) and Various Communication means
and IP based Protocols.

Text Books:
1. Ali Keyhani, “Design of smart power grid renewable energy systems”,
Wiley IEEE, 2011.
2. Clark W. Gellings, “The Smart Grid: Enabling Energy Efficiency and

Demand Response”, CRC Press, 2009.

Reference Books:
1. anaka Ekanayake, Nick Jenkins, Kithsiri Liyanage, “Smart Grid:
Technology and Applications”,Wiley, 2012.
2. Stuart Borlase, “Smart Grid: Infrastructure, Technology and Solutions”,
CRC Press.
3. A.G.Phadke, “Synchronized Phasor Measurement and their Applications”,
Springer.

Online Resources:

1. https://nptel.ac.in/courses/108107113

Course Outcomes:
After completion of the course, student will be able to
1. Appreciate the difference between smart grid & conventional grid.
2. Apply smart metering concepts to industrial and commercial installations.
3. Formulate solutions in the areas of smart substations, distributed
generation and wide area measurements.
4. Come up with smart grid solutions using modern communication
technologies.
5. Assess the influence of smart grid on power system.

* % %

28


https://nptel.ac.in/courses/108107113

2025-2026 Power Electronics & Electric Drives

I Year M.Tech. PEED I-Semester L T PC
Course Code: 531AF 3 0 03
MODERN CONTROL THEORY

(Program Elective-1.4)
Prerequisites: NIL

Course Objectives:

1. Introduce the mathematical foundations of state-space representation by covering
vectors, matrices, eigenvalues/eigenvectors, state variables, and canonical forms.

2. Develop understanding of system properties such as controllability and
observability, and enable students to perform state transformations including
diagonalization and Jordan forms.

3. Equip students with design skills for state feedback controllers using pole
placement and Ackermann’s formula, and for observer design (both full-order and
reduced-order).

4. Foster analytical skills to study nonlinear systems using describing function
analysis, phase-plane techniques, and classification of singular points to predict
system behaviour.

5. Enable students to evaluate stability of linear and nonlinear systems through
Lyapunov’s direct method and systematic construction of Lyapunov functions
using approaches such as variable gradient and Krasovskii’s method.

Unit 1: (~9 Lecture Hours)

Mathematical Preliminaries and State Variable Analysis:

Fields, Vectors and Vector Spaces, Linear combinations and Bases, Linear
Transformations and Matrices, Scalar Product and Norms, Eigen values, Eigen
Vectors and a Canonical form representation of Linear systems, The concept of
state, State space model of Dynamic systems, Time invariance and Linearity, Non
uniqueness of state model, State diagrams for Continuous-Time State models,
Existence and Uniqueness of Solutions to Continuous-Time State Equations,
Solutions of Linear Time Invariant Continuous-Time State Equations, State
transition matrix and it’s properties. Complete solution of state space model due to
zero input and due to zero state.

Unit 2: (~9 Lecture Hours)

Controllability and Observability:

General concept of controllability, Controllability tests, Different state
transformations such as diagonalization, Jordon canonical forms and Controllability
canonical forms for Continuous-Time Invariant Systems, General concept of
Observability, Observability tests for Continuous-Time Invariant Systems,
Observability of different State transformation forms.

Unit 3: ( ~9 Lecture Hours)
State Feedback Controllers and Observers:
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State feedback controller design through Pole Assignment, using Ackkermans
formula. State observers: Full order and Reduced order observers.

Unit 4: ( ~9 Lecture Hours)

Non-Linear Systems:

Introduction to Non-Linear Systems, Types of Non-Linearities, Saturation, Dead-
Zone, Backlash, Jump Phenomenon etc., Linearization of nonlinear systems,
Singular Points and its types, Describing function, Describing function of different
types of nonlinear elements, Stability analysis of Non-Linear systems through
describing functions.

Introduction to phase-plane analysis, Method of Isoclines for Constructing
Trajectories, Stability analysis of nonlinear systems based on phase-plane method.

Unit 5: ( ~9 Lecture Hours)

Stability Analysis:

Stability in the sense of Lyapunov, Lyapunov’s stability and Lypanov’s instability
theorems, Stability Analysis of the Linear continuous time invariant systems by
Lyapunov second method, Generation of Lyapunov functions, Variable gradient
method, Krasooviski’s method.

Text Books:

1. M.Gopal, “Modern Control System Theory”, New Age International, Revised
second edition 2005 .

2. Ogata. K, “Modern Control Engineering”, Prentice Hall, 2010.

Reference Books:

1.N K Sinha, “Control Systems”, New Age International, 3rd Edition 2004

2.Donald E.Kirk, “Optimal Control Theory an Introduction”, Prentice Hall Network
series, 1stEdition 1970.

Online Recourses:

1.https:/ /onlinecourses.nptel.ac.in/noc21_ee70/preview
Course Outcomes:
After completion of the course, student will be able to

1. Define fundamental concepts of state-space analysis, including vectors,
matrices, eigenvalues, eigenvectors, state variables, and canonical forms.

2. Interpret the concepts of controllability and observability for continuous-time
systems, and summarize state transformations such as diagonalization,
Jordan forms, and canonical forms.

3. Apply state feedback design techniques such as pole placement and
Ackermann’s formula, and design full-order and reduced-order observers for
dynamic systems.
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4. Analyze nonlinear systems using describing function techniques, phase-plane
methods, and determine system behavior under different types of
nonlinearities and singular points.

5. Evaluate system stability using Lyapunov’s direct method, and generate
appropriate Lyapunov functions using methods such as variable gradient and
Krasovskii’s approach for assessing stability of nonlinear and linear systems.

* k%
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I Year M.Tech. PEED I-Semester LTPC
Course Code: 531AG 3003

POWER SEMICONDUCTOR DEVICES AND MODELLING

(Program Elective-II.1)
Prerequisites: Power Electronics

Course Objectives:

1. To improve power semiconductor device structures for adjustable speed motor
control applications.

2. To understand the static and dynamic characteristics of current controlled
power semiconductor devices.

3. To understand the static and dynamic characteristics of voltage- controlled
power semiconductor devices.

4. To enable for the selection of devices for different power electronic
applications.

5. To understand the control and firing circuit for different devices.

Unit 1: ( ~9 Lecture Hours)

Power Diodes:

Basic structure and V-I characteristics, Breakdown voltages and control, On-state
losses, switching characteristics, Turn-on, Turn off and reverse recovery transient,
Schottky diodes, Snubber requirements for diodes, Diode snubber, Modelling and
simulation of Power diodes.

Power BJT’s:

Basic structure and V-I characteristics, Breakdown voltages and control, Secondary
breakdown and its control, FBSOA and RBSOA curves, on state losses, switching
characteristics, Resistive switching specifications, clamped inductive switching
specifications, Turn-on and turn off transient, Storage time, Base drive
requirements, switching losses, device protection, Snubber requirements for BJT’s
and snubber design, Switching aids, Modeling and simulation of power BJT’S.

Unit 2: ( ~10 Lecture Hours)

Silicon Controlled Rectifiers (Thyristors):

Basic structure, V-1 characteristics, Turn-on process, On-state operation, Turn-off
process, Switching characteristics, Turn-on transient and di/dt limitations, Turn-off
transient, Turnoff time and re-applied dv/dt limitations, Gate drive requirements,
Ratings of thyristors, Snubber requirements and snubber design, Modelling and
simulation of Thyristor.

Triacs:

Basic structure and operation, V-I characteristics, Ratings, Snubber requirements,
Modelling and simulation of triacs.
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Unit 3: ( ~12 Lecture Hours)

Gate Turnoff Thyristor (GTO):

Basic structure and operation, GTO switching characteristics, GTO turn-on
transient, GTO turn-off transient, Minimum on and off state times, Gate drive
requirements, Maximum controllable anode current, Overcurrent protection of
GTO’S, Modelling and simulation of GTO’S.

Power MOSFET’s:

Basic structure, V-I characteristics, Turn-on process, On state operation, Turnoff
process, Switching characteristics, Resistive switching specifications, Clamped
inductive switching specifications, Turn-on transient and di/dt limitations, Turn-off
transient, Turn off time, Switching losses, Effect of reverse recovery transients on
switching stresses and losses, dv/dt limitations, Gating requirements, Gate charge,
Ratings of MOSFET’S, FBSOA and RBSOA curves, Device protection, Snubber
requirements, Modeling and simulation of Power MOSFET’S.

Unit 4: ( ~6 Lecture Hours)

Insulated Gate Bipolar Transistor’s (IGBT’s):

Basic structure and operation, latch up IGBT, switching characteristics, Resistive
switching specifications, clamped inductive switching specification, IGBT turn-on
and turn off transient, Current tailing, Gating requirements, Ratings of IGBT’S,
FBSOA and RBSOA curves, switching losses, Minimum on and off state times,
Switching frequency capability, Overcurrent protection of IGBT’s, Short circuit
protection, Snubber requirements and snubber design.

Unit 5: ( ~8 Lecture Hours)

Advanced Power Semiconductor Devices:

MOS gated thyristors, MOS controlled thyristors or MOS GTO’s, Base resistance-
controlled thyristors, Emitter switched thyristor, Thermal design of power electronic
equipment, Modelling and simulation, Heat transfer by conduction, Transient
thermal impedance, Heat sinks, Heat transfer by radiation and convection, Heat
sink selection for power semiconductor devices.

Text Books:
1. Ned Mohan, Tore M. Undeland, William P. Robbins, “Power Electronics
Converters, Applications, and Design”, 34 Edition, Wiley India PVt Ltd, 2022.
2. G. Massobrio, P. Antognetti, “Semiconductor DeviceModeling with
Spice”, McGrawHill, 2rdEdition, 2010.

Reference Books:

1. B. Jayant Baliga, “Power Semiconductor Devices”, 1st Edition,
International Thompson Computer Press, 1995.

2. V. Benda, J. Gowar, and D. A. Grant, “Discrete and Integrated
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Power Semiconductor Devices: Theory and Applications”, John Wiley
& Sons, 1999.

Online Resources:
1. https://nptel.ac.in/courses/108106181

Course Outcomes:

After completion of the course, the student will be able to

1. Know the operating characteristics of various basic semiconductor
devices and switches.

2. Understand the advanced power semiconductor devices operation.

3. Analyze the modeling of basic and advanced semiconductor devices
and switches through simulation.

4. Apply the power semiconductor switches for different Applications.

5. Design the protective circuits for the Power Semiconductor devices.

* % K
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I Year M.Tech. PEED I-Semester LTPC
Course Code: 531AH 3003

REACTIVE POWER COMPENSATION AND MANAGEMENT
(Program Elective-II.2)

Prerequisites: Nil
Course Objectives:

To identify the necessity of reactive power compensation

To describe load compensation

To select various types of reactive power compensation in transmission systems
To illustrate reactive power coordination system

To characterize distribution side and utility side reactive power management.

kL=

Unit 1: ( ~06 Lecture Hours)

Load Compensation:

Objectives and specifications, Reactive power characteristics, Inductive and
capacitive approximate biasing, Load compensator as a voltage regulator, Phase
balancing and power factor correction of unsymmetrical loads, Examples.

Unit 2: ( ~10 Lecture Hours)

Steady-State Reactive Power Compensation in Transmission Systems:

Current Uncompensated line, Types of compensation, Passive shunt and series and
dynamic shunt compensation, Examples.

Transient State Reactive Power Compensation in Transmission Systems:
Characteristic time periods, Passive shunt compensation, Static compensation,
Series capacitor compensation, Compensation using synchronous condenser,
Examples.

Unit 3: ( ~09 Lecture Hours)

Reactive Power Coordination:

Objective, Mathematical modeling, Operation planning, Transmission benefits, Basic
concepts of quality of power supply, Disturbances, Steady-state variations, Effect of
under-voltages, Frequency, Harmonics, Radio frequency and electromagnetic
interference.

Unit 4: ( ~10 Lecture Hours)

Demand Side Management:
Load patterns, Basic methods load shaping, Power tariffs, KVAR based tariffs
penalties for voltage flickers and Harmonic voltage levels.
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Distribution Side Reactive Power Management:

System losses, Loss reduction methods, Examples, Reactive power planning,
Objectives, Economics Planning capacitor placement, Retrofitting of capacitor
banks.

Unit 5: ( ~10 Lecture Hours)

User Side Reactive Power Management:

KVAR requirements for domestic appliances, Purpose of using capacitors, Selection
of capacitors, Deciding factors, Types of available capacitor, Characteristics and
Limitations.

Reactive Power Management in Electric Traction Systems and arc Furnaces:
Typical layout of traction systems, Reactive power control requirements, Distribution
transformers, Electric arc furnaces, Basic operation, Furnaces transformer, Filter
requirements, Remedial measures, Power factor of an arc furnace.

Text Books:

1. T.J.E.Miller, “Reactive power control in Electric power systems”, John Wiley
and sons, 1982.
2. D.M. Tagare,” Reactive power Management”, Tata McGraw Hill, 2004.

Reference Books:
1. Wolfgang Hofmann, Jurgen Schlabbach, Wolfgang Just, “Reactive Power
Compensation: A Practical Guide”, Wiley Publication, April2012.

Online Resources:

1. https://onlinecourses.nptel.ac.in/noc22_ee35/preview

Course Outcomes:

After completion of the course, student will be able to
1. Distinguish the importance of load compensation in symmetrical as well as

unsymmetrical loads

2. Work out on various compensation methods in transmission lines.

3. Construct models for reactive power coordination.

4. Distinguish demand side reactive power management & user side reactive
power management

5. Design appropriate reactive power compensation schemes for electric traction
systems and arc furnaces by identifying their reactive power control needs,
transformer characteristics, and filtering requirements.

* %k
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I Year M.Tech. PEED I-Semester LTPC
Course Code: 531AJ 3003

HIGH FREQUENCY MAGNETIC DESIGN
(Program Elective-II.3)

Prerequisites: Nil

Course Objectives:
1. To Impart Knowledge in concepts of Magnetic circuits.
2. Understand the properties of core materials.
3. Understand the concepts of skin and proximity effects.
4. Design the Inductors for the converters.
5. Analyze self-capacitance for different foil winding Inductors,
Multi-layer Inductors.

Unit 1: ( ~9 Lecture Hours)

Fundamentals of Magnetic Devices:

Introduction, Magnetic Relationships, Magnetic Circuits, Magnetic Laws, Eddy
Currents, Core Saturation, Volt-Second Balance, Inductance, Inductance Factor,
Magnetic Energy, Self-Resonant Frequency, Classification of Power Losses in
Magnetic Components, Non-inductive Coils.

Magnetic Cores:

Introduction, Properties of Core Materials, Magnetic Dipoles, Magnetic Domains,
Curie Temperature, Magnetization, Magnetic Materials, Hysteresis, Core
Permeability, Core Geometries, Iron Alloy Cores, Amorphous Alloy Cores, Nickel-
Iron and Cobalt-Iron Cores, Ferrite Cores, Powder Cores, Nano- crystalline Cores,
Superconductors, Hysteresis Core Loss, Eddy-Current Core Loss, Total Core Loss,
Complex Permeability

Unit 2: ( ~10 Lecture Hours)

Skin Effect & Proximity Effect:

Introduction, Magnet Wire, Wire Insulation, Skin Depth, Ratio of AC-to-DC
Winding Resistance, Skin Effect in Long Single Round Conductor, Current Density
in Single Round Conductor, Impedance of Round Conductor, Magnetic Field
Intensity for Round Wire, Other Methods of Determining the Round Wire
Inductance, Power Density in Round Conductor, Skin Effect on Single Rectangular
Plate. Proximity and Skin Effects in Two Parallel Plates, Anti-proximity and Skin
Effects in Two Parallel Plates, Proximity Effect in Multiple-Layer Inductor,
Appendix: Derivation of Proximity Power Loss.

winding resistance at high frequencies:

Introduction, Winding Resistance, Square and Round Conductors, Winding
Resistance of Rectangular Conductor, Winding Resistance of Square Wire,
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Winding Resistance of Round Wire, Leakage Inductance, Solution for Round
Conductor Winding in Cylindrical Coordinates, Litz Wire, Winding Power Loss for
Inductor Current with Harmonics, Effective Winding Resistance for Non-
sinusoidal Inductor Current, Thermal Model of Inductors.

Unit 3: ( ~12 Lecture Hours)

Transformers:

Introduction, Neumann’s Formula for Mutual Inductance, Mutual Inductance,
Energy Stored in Coupled Inductors, Magnetizing Inductance, Leakage
Inductance, Measurement of Transformer Inductances, Stray Capacitance, High-
Frequency Transformer Model, Non-interleaved Windings, Interleaved Windings,
AC Current Transformers, Winding Power Losses with Harmonics, Thermal Model
of Transformers.

Design of Transformers:

Introduction, Area Product Method, Optimum Flux Density, Transformer Design
for Fly-back Converter in CCM, Transformer Design for Fly-back Converter in
DCM.

Unit 4: ( ~6 Lecture Hours)

Integrated Inductors:

Introduction, Resistance of Rectangular Trace, Inductance of Straight Rectangular
Trace, Construction of Integrated Inductors, Meander Inductors, Inductance of
Straight Round Conductor, Inductance of Circular Round Wire Loop, Inductance
of Two-Parallel Wire Loop, Inductance of Rectangle of Round Wire, Inductance of
Polygon Round Wire Loop, Bond-wire Inductors, Single-Turn Planar Inductor,
Inductance of Planar Square Loop, Planar Spiral Inductors, Multi-metal Spiral
Inductors, Planar Transformers, MEMS Inductors, Inductance of Coaxial Cable,
Inductance of Two-Wire Transmission Line, Eddy Currents in Integrated
Inductors, Model of RF Integrated Inductors, PCB Inductors.

Design of Inductors:

Introduction, Restrictions on Inductors, Window Utilization Factor, Temperature
Rise of Inductors, Mean Turn Length of Inductors, Area Product Method, AC
Inductor Design, Inductor Design for Buck Converter in CCM, Inductor Design for
Buck Converter in DCM method.

Unit 5: ( ~8 Lecture Hours)

Self-Capacitance:

Introduction, High-Frequency Inductor Model, Self-Capacitance Components,
Capacitance of Parallel- Plate Capacitor, Self-Capacitance of Foil Winding
Inductors, Capacitance of Two Parallel Round Conductors, Capacitance of Round
Conductor and Conducting Plane, Self-Capacitance of Single-Layer Inductors,
Self-Capacitance of Multi-Layer Inductors, Capacitance of Coaxial Cable.
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Text Books:

1. Umanand L, Bhat, S.R, “Design of Magnetic Components for Switched
Mode Power Converters”, ISBN: 978-81-224-0339-8, Wiley Eastern
Publication, 1992.

2. Marian K. Kazimierczuk, “High-Frequency Magnetic Components”,
ISBN: 978-0-470-71453-9, John Wiley& Sons, Inc.

Reference Books:

1.G.C. Chryssis, “High frequency switching power supplies”,
McGraw Hill, 1989 (2nd Edition.)

2.Eric Lowdon, “Practical Transformer Design Handbook”, Howard
W. Sams & Co., Inc., 1980

Online Resources:
1.https:/ /nptel.ac.in/courses/ 108106480

Course Outcomes:

Subsequent to completion of the course, the students will be able to

1. Describe the magnetic relationships, power losses in magnetic
components.

2. Analyze the different properties of core materials and evaluate core
losses.

3. Apply the concept of skin effect and proximity effect for single
round conductors, two parallel plates and multi layer Inductors.

4. Design the high frequency transformer model and thermal model of
transformer.

5. Analyze self capacitance for different foil winding Inductors, Multi
layer Inductors.

* % %

39


https://nptel.ac.in/courses/108106480

2025-2026 Power Electronics & Electric Drives

I Year M.Tech. PEED I-Semester LTPC
Course Code: 531AK 3003
ELECTRIC VEHICLE TECHNOLOGIES
(Program Elective-I1.4)

Prerequisites: Power Semiconductor Drives, Electrical Drives and Control,
Utilization of Electric Energy

Course Objectives:

1. Introduce the fundamentals of conventional vehicle performance and
mathematical modelling.

2. Provide knowledge of hybrid and electric vehicle drive-train topologies and their
environmental and energy impacts.

3. Develop understanding of electric propulsion systems, motor drives, and their
control strategies.

4. Familiarize students with various energy storage technologies and their
integration in hybrid/electric vehicles.

5. Equip students with knowledge of energy management strategies and practical
aspects of designing HEVs and BEVs.

Unit 1: (~8 Lecture Hours)
Introduction to Conventional Vehicles:

Basics of vehicle performance, Vehicle power source characterization,
Transmission characteristics, Mathematical models to describe vehicle
performance.

Unit 2: (~9 Lecture Hours)

Introduction to Hybrid Electric Vehicles :

History of hybrid and electric vehicles, Social and environmental
importance of hybrid and electric vehicles, Impact of modern drive-trains
on energy supplies.

Hybrid Electric Drive-Trains:

Basic concept of hybrid traction, Introduction to various hybrid drive-
train topologies, Power flow control in hybrid drive-train topologies, Fuel
efficiency analysis.

Unit 3: (~10Lecture Hours)

Electric Drive-Trains:

Basic concept of electric traction, introduction to various electric drive
train topologies, Power flow control in electric drive-train topologies, Fuel
efficiency analysis.

Electric Propulsion Unit:

Introduction to electric components used in hybrid and electric vehicles,
Configuration and control of DC Motor drives, Configuration and control
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of Induction Motor drives, Configuration and control of Permanent
Magnet Motor drives, Configuration and control of Switch Reluctance
Motor drives, Drive system efficiency.

Unit 4: (~9 Lecture Hours)

Energy Storage:

Introduction to Energy Storage, Requirements in Hybrid and Electric
Vehicles, Battery based energy storage and its analysis, Fuel Cell
based energy storage and its analysis, Super Capacitor based energy
storage and its analysis, Flywheel based energy storage and its
analysis, Hybridization of different energy storage devices.

Sizing the drive system:

Matching the electric machine and the internal combustion engine
(ICE), Sizing the propulsion motor, Sizing the power electronics,
selecting the energy storage technology, Communications, Supporting
subsystems.

Unit 5: (~9 Lecture Hours)

Energy Management Strategies:

Introduction to energy management strategies used in hybrid and
electric vehicles, Classification of different energy management strategies,
Comparison of different energy management strategies, Implementation
issues of energy management strategies.

Case Studies:

Design of a Hybrid Electric Vehicle (HEV), Design of a Battery Electric
Vehicle (BEV).

Text Books:

1. C. Mi, M. A. Masrur and D. W. Gao, “Hybrid Electric Vehicles:
Principles and Applications with Practical Perspectives”, John Wiley
& Sons, 2011.

2. S. Onori, L. Serrao and G. Rizzoni, “Hybrid Electric Vehicles: Energy
Management Strategies”, Springer, 2015.

Reference Books:
1. M. Ehsani, Y. Gao, S. E. Gay and A. Emadi, “Modern Electric,
Hybrid Electric, and Fuel Cell Vehicles: Fundamentals, Theory, and

Design”, CRC Press, 2004.
2. T. Denton, “Electric and Hybrid Vehicles”, Routledge, 2016.

Online Resources:
1.https:/ /nptel.ac.in/courses/ 108103009
2.https:/ /onlinecourses.nptel.ac.in/noc23_ee01
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Course Outcomes:
After completion of the course, student will be able to
1. Explain the basics of vehicle performance, power sources, and transmission
characteristics using mathematical models.
2. Describe hybrid drive-train topologies, power flow control, and fuel efficiency
analysis of hybrid vehicles.
3.Analyze electric propulsion systems, motor drive configurations, and evaluate their
efficiency in EV applications.
4.Compare different energy storage systems (batteries, fuel cells, super capacitors,
flywheels) and perform drive system sizing.
5.Evaluate and apply energy management strategies for HEVs/EVs and conduct
case studies on vehicle design.
* 3k %
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I Year M.Tech. PEED I- Semester LT PC
Course Code: 531FA 200 2
RESEARCH METHODOLOGY AND IPR

(Common to All Branches)
Prerequisites: -

Course Objectives:
1. To familiarize students with research Methodology, Types and Approaches.
2. To enable students to design research frameworks and apply data collection
methods.
3. To develop skills in research report writing, dissertation, and proposal drafting.
4. To impart knowledge on Intellectual Property Rights and Patent process.
5. To create awareness about copyrights and the International IPR framework.

Unit 1: (~6 Lecture Hours)

Research Methodology:

Objectives and Motivation of Research - Types of Research, Research Approaches -
Significance of Research - Research Methods versus Methodology - Scientific
Research Methods- Importance of Research Methodology - Research Process -
Criteria of Good Research.

Unit 2: (~6 Lecture Hours)

Research Design:

Meaning of Research Design - Need of Research Design - Features of a Good Design
- Concepts - Different Research Designs - Basic Principles of Experimental Design -
Developing a Research Plan - Design of Experimental Set-up - Use of Standards and
Codes - Data collection methods - Collection of Primary Data, Secondary data - Data
Organization - Methods of Data Grouping - Diagrammatic and Graphic
representation of Data.

Unit 3: (~6 Lecture Hours)

Research Report Writing:

Format of the Research report — Synopsis — Dissertation- References/Bibliography/
Webliography.

Research / Proposal Preparation:

Writing a Research Proposal and Research Report - Writing Research Grant Proposal
- Introduction to the use of software tools: Grammarly, Overleaf and References
function in Microsoft word.

Unit 4 (~6 Lecture Hours)

Introduction to Intellectual Property rights and Patents:

Intellectual Property rights -Introduction — Features - Types of Intellectual property -
Importance of Intellectual property rights.

Patents - Concept of Patent — Duration — Patent Process — Patent searching -
Procedure for filing of Patents - Ownership, Transfer, Assignment and Licensing of
Patent.
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Unit 5 (~7 Lecture Hours)

Copyrights and International Scenario:

Copyrights — Fundamentals of Copyright law - Originality of material- Rights of
Reproduction - Rights to perform the work publicly - Copyright Ownership issues -
Copyright registration - Notice of Copyright - Remedies for infringement in
Copyrights.

International Scenario: International Agencies - Treaties and Conventions related to
Patents and Copy rights.

Text Books:

1. C.R Kothari, “Research Methodology, Methods & Technique”, New Age
International Publishers, 2004.

2. R. Ganesan, “Research Methodology for Engineers”, MJP Publishers, 2011.

3. Robert P. Merges, Peter S. Menell and Mark A. Lemley, “Intellectual Property in
New Technological Age”, 2016.

4. T. Ramappa, “Intellectual Property Rights Under WTO”, S. Chand, 2008.

5. Satarkar, S.V., “Intellectual property rights and copy right”, ESS Publications,
2000.

Reference Books:
1. Ranjit Kumar, “Research Methodology: A Step by Step Guide for beginners”, 2nd
Edition, 2012.
2. Halbert, “Resisting Intellectual Property”, Taylor & Francis Ltd, 2007.

Online Resources:
1. https://onlinecourses.nptel.ac.in/noc23_ge36/preview(Course Title: Research
Methodology,by Prof. Edamana Prasad, Prof. Prathap Haridoss(IIT Madras))

2. 2.https://onlinecourses.swayam?2.ac.in/ini25_hs10/preview (Course Title:
Introduction to Research Methodology, by Prof. Mohammad Azher (Aligarh

Muslim University))

3. 3.https://onlinecourses.nptel.ac.in/noc20_hs55 (Course Title: Patent Law for
Engineers and Scientists, by Dr. Feroz Ali (IIT Madras))

4. https://onlinecourses.nptel.ac.in/noc20_hs54 (Course Title: Patent Drafting for
Beginners, by Dr. Feroz Ali (IIT Madras))

Course Outcomes:

After completion of the course, student will be able to

1. Describe research problem and outline the Research Design process.

2. Use appropriate software tools in developing structured research reports,
proposals, and dissertations.

3. Analyse the role of Intellectual Property Rights and patent processes.

Evaluate copyright laws and international treaties governing intellectual property

protection.

5. Generate research reports, dissertations and proposals.

* % %

>
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I Year M. Tech. PEED I-Semester LT P C
Course Code:53101 0O 0 4 2
MACHINE MODELLING AND ANALYSIS LAB

Prerequisites: Nil

Course Objectives:

1. To understand the methods and assumptions involved in mathematical modeling
of electrical machines.

2. To gain knowledge of different reference frames for analyzing AC machines.

3. To study voltage, current, and torque equations of electrical machines in state-
space representation.

4. To develop practical skills in simulating the dynamic behavior of DC, induction,
synchronous, PMSM, and BLDC machines.

5. To provide hands-on experience in implementing and testing open-loop and
closed-loop control strategies for electrical machines using simulation tools.

List of Experiments

Develop a dynamic model of open loop-controlled dc motor

Develop a dynamic model of closed loop-controlled dc motor

Convert ABC voltages into stationary frame

Convert ABC voltages into synchronous frames

Convert ABC voltages into rotor reference frames

Develop dynamic model of 3-phase Induction motor and generator
Develop a mathematical model for V/f controlled 3-phase Induction motor
Develop a mathematical model for 3-phase Synchronous motor

Develop a mathematical model for 3-phase Permanent Magnet Synchronous
motor

10. Develop a mathematical model for Brushless DC Motor

11. Develop a dynamic model for closed loop control of Induction Motor

12. Develop a dynamic model for closed loop control of Synchronous motor

WX Nk b=

Note: From the above list, minimum of 10 experiments are to be conducted
using any simulation tool.

Text Books:

1. P.S.Bimbhra, “Generalized Machine theory”, Khanna Publishers,7t Edition,
2021.

2. Paul C. Krause, Oleg wasynezuk, Scott D. Sudhoff, “Analysis of electric
machinery and Drives systems”,Wiley-IEEE Press,3rd Edition, 2013.
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Reference Books:

1. Vedam Subranmanyam, “Thyristor control of Electric Drives”,Tata McGraw-Hill
,1st Edition, 1988.

2. Prabha Kundur, “Power System Stability and Control”,McGraw-Hill Education
(EPRI), 2nd Edition, 2022.

Online Resources:

1. http://nptel.ac.in/courses/ 108106023

Course Outcomes:

After completion of the course, the student will be able to

1. Develop simulation-based dynamic models of DC, induction, synchronous,
permanent magnet synchronous, and brushless DC machines.

2. Apply reference frame transformations (abc-aa0-dq) to simplify the analysis of
machine dynamics.

3. Analyze the performance of electrical machines under open-loop and closed-
loop control strategies.

4. Implement and validate mathematical models of electrical machines using
state-space and torque equations in simulation environments.

5. Evaluate the dynamic response of different machine models for drive and
control applications.

& k%
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I YEAR M.TECH. PEED I-Semester LTPC
Course Code:53102 0042

POWER CONVERTERS ANALYSIS LAB

Prerequisites: Nil

Course Objectives:

1. To provide knowledge about the characteristics and applications of modern
power semiconductor devices such as IGBT, MTO, ETO, IGCT, and MCT.

2. To understand the operation and control of single-phase and three-phase
controlled converters.

3. To impart knowledge on extinction angle control, symmetrical angle control, and
PWM-based converter circuits.

4. To study the working principles and control techniques of single-phase and
three-phase inverters, including sinusoidal and space vector modulation.

5. To introduce the concepts and topologies of multilevel inverters such as diode
clamped, flying capacitor, and cascaded H-bridge inverters.

List of Experiments

Characteristics of IGBT, MTO, ETO, IGCT, MCT
. Single phase and three-phase fully controlled converter.
. Single phase and three-phase Half controlled converter.
. Single phase Extinction angle control.
. Single phase symmetrical angle control.
. Single phase PWM controlled full converter.
. Sinusoidal pulse width modulated single phase inverter.
. Sinusoidal pulse width modulated three phase inverter.
. Space vector modulated three phase inverter.
10. Single phase diode clamped Multi-level inverter.
11. Single phase flying capacitor Multi-level inverter.
12. Single phase cascaded Multi-level inverter.

OO0 U A WN—

Note: From the above list, minimum of 10 experiments are to be conducted using

suitable software.

Text Books:

1. Mohammed H. Rashid, “Power Electronics”, Pearson Education, 3rd Edition, 1st
Indian reprint 2004.

2. Ned Mohan Tore M. Undeland and William P. Robbins, “Power Electronics”, John
Wiley & Sons, 2nd Edition. K. Ogata, “Discrete Time control systems”, Pearson
Education, PHI, 2rd Edition, 2015.

Reference Books:

1. Milliman Shepherd and Lizang, “Power converters circuits”, Chapter 14 (Matrix
converter) PP- 415-444, 2.
2. M.H.Rashid, “Power Electronics hand book”.
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3.

Marian P. Ka¥Ymierkowski, Ramu Krishnan, Frede Blabjerg Edition, “Control in
electronics”, Published by Academic Press, 2002.

Online Resources:
1.https:/ /nptel.ac.in/courses/ 108102157

Course Outcomes:

After completion of the course, student will be able to

1.

2.

Understand the characteristics and features of advanced power semiconductor
devices.

Analyze the performance of single-phase and three-phase controlled converters
under different operating conditions.

. Apply extinction angle, symmetrical angle, and PWM control strategies in

converter circuits.

. Evaluate the performance of single-phase and three-phase inverters using

sinusoidal and space vector PWM techniques.

. Design and compare different multilevel inverter topologies for high-power

applications

& k%
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I Year M.Tech. PEED II-Semester LTPC
Course Code:532AL 3003

ADVANCED POWER CONVERTERS ANALYSIS
(Program Core-III)

Prerequisites: Power Converters Analysis (531AA)

Course Objectives:

1. To comprehend the concepts of different power converters and their applications

2. To analyze and design switched mode regulators for various industrial
applications.

3. To develop resonant power converters with better performance

4. Design resonant converters to minimize switching losses in high-frequency power
conversion systems.

5. Design and propose advanced converter topologies for emerging power electronics
applications.

Unit 1: ( ~10 Lecture Hours)

Non-isolated DC to DC Converters:

Analysis of step-down and step-up dc to dc converters with Resistive and Resistive-
Inductive loads, Switched mode regulators, Analysis of Buck Regulators, Boost
regulators, Buck and boost regulators, Cuk regulators, Condition for continuous
inductor current and capacitor voltage, Comparison of regulators, Multi output
boost converters, Advantages, Applications, Problems, State space analysis of
regulators.

Unit 2: ( ~8 Lecture Hours)

Isolated DC to DC Converters:

Classification, switched mode dc power supplies, Fly back Converter, Forward
converter, Push-pull converter, Half bridge converter, Full bridge converter, Control
circuits, Magnetic design considerations, Applications.

Unit 3: ( ~9 Lecture Hours)

Resonant Pulse Inverters:

Resonant pulse inverters, Series resonant inverters, Series resonant inverters with
unidirectional switches, Series resonant inverters with bidirectional switches,
Analysis of half bridge resonant inverter, Evaluation of currents and voltages of a
simple resonant inverter, Analysis of half bridge and full bridge resonant inverter
with bidirectional switches, Frequency response of Series resonant, Parallel
resonant, Series loaded, Parallel loaded, Series and Parallel loaded inverters, Voltage
control of resonant inverters, Class-E resonant inverter, Class-E resonant rectifier,
Evaluation of values of ‘C’ and ‘L’ for Class-E inverter and Class-E rectifier,
Numerical problems.
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Unit 4: ( ~10 Lecture Hours)

ZCS & ZVS Resonant Converters:

Resonant converters, zero current switching resonant converters, L-type and M-type
ZCS resonant converter, zero voltage switching resonant converters, Comparison
between ZCS and ZVS resonant converters, Two quadrant ZVS resonant converters,
Resonant dc-link inverters, Evaluation of L’ and ‘C’ for a zero current switching
inverter, Numerical problems.

Unit 5: ( ~8 Lecture Hours)

Power Conditioners:

Power line disturbances, Power conditioners, Uninterruptible Power supplies,
Applications

Advanced Converters:

Principle of operation of SEPIC converter, Matrix Converter, Luo Converter,
Interleaved Converter.

Text Books:

1. Mohammed H. Rashid, “Power Electronics”, Pearson Education, 3rdEdition,
Istindian reprint, 2004.

2. Ned Mohan Tore M. Undeland and William P. Robbins, “Power Electronics”, John
Wiley & Sons, 2rd Edition.

Reference Books:

1. Milliman Shepherd and Lizang, “Power converters circuits”, Chapter 14 (Matrix
converter) pp.415- 444.

2. M.H.Rashid,”Power Electronics Hand Book”.

3. Marian P. Ka¥Ymierkowski, Ramu Krishnan, Frede Blabjerg Edition, “Control in
Power Electronics”,Published by Academic Press, 2002.

Online Resources:

1. https://onlinecourses.nptel.ac.in/noc25 ee02 /preview

Course Outcomes:

After completion of the course, student will be able to

1. Apply the principles of switched-mode regulation to analyze continuous and
discontinuous conduction modes.

2. Analyze Flyback, Forward, Push-pull, Half-bridge, and Full-bridge converters.

3. Explain the principles and types of resonant pulse inverters including series and
parallel resonant types.

4. Analyze resonant converters to minimize switching losses in high-frequency
power conversion systems.

5. Design and propose advanced converter topologies for emerging power electronics
applications.

* %k K
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I Year M.Tech. PEED II -Semester LTPC
Course Code: 532AM 3 003
ELECTRICAL DRIVES
(Program Core-1V)

Prerequisites: Power Converters Analysis(531AA)
Course Objectives:

1. To understand principle of operation of scalar control of AC motor
and corresponding speed- torque characteristics.

2. To comprehend the vector control for AC motor drive (IM and SM).

3. To explain the static resistance control and Slip power recovery drive.

4. To explain synchronous motor drive characteristics and its control
Strategies.

5. To comprehend the principle of operation of brushless DC motor.

Unit 1: ( ~10 Lecture Hours)
Rectifier Controlled DC Motor:

Separately excited DC motors and DC series motors with single phase semi
converter and single-phase full converter, Three-phase controlled converter,
control circuit, control modeling of three phase converter, Steady state
analysis of three phase converter control DC motor drive, two quadrant,
three phase converter-controlled DC motor drive, DC motor, load and
converter.

Closed Loop Control of DC Drive:

Current and speed controllers, Current and speed feedback, Design of
controllers, Current and speed controllers, Motor equations, Filter in the
speed feedback loop speed controller, Current reference generator, Current
controller and flowchart for simulation, Harmonics and associated
problems, Sixth harmonics torque.

Unit 2: ( ~9 Lecture Hours)

Chopper Controlled DC Motor Drives:

Principle of operation of the chopper, Chopper with other power devices,
Model of the chopper, Input to the chopper, Steady state analysis of
chopper-controlled DC motor drives.

Closed loop operation:

Speed controlled drive system, Current control loop, Pulse width
modulated current controller, Hysteresis current controller, Modeling of
current controller, Design of current controller.
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Unit 3: ( ~10 Lecture Hours)

Control of Induction Motor:

Introduction to motor drive, Torque production, Equivalent circuit
analysis, Speed - Torque characteristics with Variable voltage, Variable
frequency, Constant v/f, Variable stator current operation, Induction motor
characteristics in constant torque and field weakening regions.

Stator Side Control:

Scalar control, Voltage fed inverter control, Open loop v/f control, Speed
control slip regulation, Speed control with torque and flux control, Current
controlled voltage fed inverter drive.

Rotor Side Control of Induction Motor Drives:

Slip power recovery drives, Static Kramer Drive, Phasor diagram, Torque
expression, Speed control of Kramer Drive, Static Scheribus Drive, and Modes of
operation.

Unit 4: ( ~8 Lecture Hours)

Vector Control of Induction Motor Drives:

Principles of Vector control, Direct and Indirect methods of vector control,
Adaptive control principles, Self-tuning regulator Model referencing control,
Direct torque control of AC motors.

Unit 5: ( ~8 Lecture Hours)

Control of Permanent Magnet Synchronous Motor Drives:
Synchronous motor and its characteristics, Control strategies, Constant
torque angle control, Unity power factor control, Constant mutual flux
linkage control, Closed loop operation.

Text books:

1. R. Krishnan, “Electric Motor Drives : Modeling, Analysis and control”, Pearson,
2015.

2. B K Bose, “Modern Power Electronics and AC Drives”, Pearson Publications,
2015.

Reference Books:

1. MD Murthy and FG Turn, “Power Electronics and Control of AC
Motors”, Bull Pergman Press 1stEdition.

2. BK Bose, “Power Electronics and AC Drives”, Prentice Hall Eagle wood
diffs New Jersey, 1st Edition.

3. M H Rashid, “Power Electronic Circuits Devices and Applications”, PHI,
1995.

4. G. K. Dubey, “Fundamentals of Electrical Drives”, Narosa publications,
1995.
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Online Resources:
1. https://nptel.ac.in/courses/ 108104140
2. https:/ /nptel.ac.in/courses/ 108104011

Course Outcomes:
After completion of the course, student will be able to

1.
2.

3.

Understand and apply the concept of controlled rectifier for D.C Motor drive.
Understand the principle of chopper and analyze the closed loop speed
control of dc drives with choppers.

Develop induction motor for variable speed operations using scalar and
vector control techniques.

Identify the difference between the rotor resistance control and static rotor
resistance control method and significance of slip power recovery drives.
Develop controllers for synchronous motor and variable reluctance

motor.

* % %
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I Year M.Tech. PEED II - Semester. LTPC
Course Code : 532AN 3003

SPECIAL ELECTRICAL MACHINES

(Program Elective-III.1)
Prerequisites: Machine Modelling and Analysis (531AB)

Course Objectives:

1. To familiarize students with the constructional features, principles of operation,
and control strategies of stepper motors along with their practical applications.

2. To impart knowledge on the operating principles, torque production, and control
techniques of switched reluctance motors (SRM).

3. To develop understanding of permanent magnet synchronous motors (PMSM),
their configurations, characteristics of permanent magnets, and sensorless
control strategies.

4. To study the construction, operation, torque-speed characteristics, and closed-
loop control methods of brushless DC (BLDC) motors.

5. To analyze the design aspects, equivalent circuits, and control of linear induction
motors (LIM) and linear synchronous motors (LSM) with emphasis on industrial
applications.

Unit 1: ( ~ 10 Lecture Hours )

Stepper Motors:

Constructional features, Principle of operation, Variable Reluctance (VR)
stepping motor-Single Stack, Multi-Stack, Permanent Magnet Step motor,
Hybrid Step Motor, Torque Equation Open Loop Drive, Open loop and closed
loop control of Step Motor, Applications.

Unit 2: ( ~ 8 Lecture Hours )

Switched Reluctance Motors:

Constructional features, Principle of Operation, Torque equation, Torque-speed
characteristics, Power Converter for SR Motor-Asymmetrical converter, DC Split
converter, Control of SRM, Rotor Position sensors, Current Controllers,
Applications.

Unit 3: ( ~ 10 Lecture Hours )
Permanent Magnet Synchronous Motor:
Permanent magnets and their characteristics, Machine Configurations-SPM,

SIPM, IPM and Interior PM with circumferential, Sensorless control,
Applications.

Unit 4: ( ~ 10 Lecture Hours )
Brushless DC Motor:

Construction, Principle of Drive operation with inverter, Torque speed
Characteristics, Closed loop control, Sensorless control, Applications.
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Unit 5: ( ~ 7 Lecture Hours )

Linear Induction Motors and Linear Synchronous Motors:

Linear induction motor, Construction details, LIM Equivalent Circuit, Steps in
design of LIM, Linear Synchronous Motor: Principle and Types of LSM, LSM
Control, Applications.

Text Books:

1. R.Krishnan, “Electric Motor Drives: Modeling Analysis and Control”, Pearson,
2015

2. B.K.Bose, “Modern Power Electronics and AC Drives”, Pearson, 2015.

3. Pyrhonen, T. Jokinen, and V. Hrabovcova, “Design of Rotating Electrical
Machines”, John Wiley and Sons Inc., 2nd edition, 2013.

Reference Books:

1. Venkataratnam, “Special electrical Machines”, University Press, 2008.
2. E.G.Janardanan, “Special Electrical Machines”, PHI, 2014.
3. K. Sawhney, “A Course in Electrical Machine Design”, Dhanpat Rai and Co.,

2016.
4. T. A. Lipo, “Introduction to AC Machine Design”, IEEE Press — Wiley Publications,

2017.
Online Recourses:

1. https://nptel.ac.in/courses/ 108102372
2. https://nptel.ac.in/courses/108/105/108105131/
3. https://nptel.ac.in/courses/108/106/108106072/

Course Outcomes:
After completion of the course, student will be able to

1. Explain the construction, principle of operation, and control strategies of stepper
motors, and their applications in industrial systems.
2. Analyze the characteristics, converter circuits, and control methods of switched
reluctance motors (SRM) for various engineering applications.
3. Compare different configurations of permanent magnet synchronous motors
(PMSM), including surface-mounted and interior types, and evaluate their control
techniques and applications.
4. Demonstrate the working, torque-speed characteristics, and control strategies of
brushless DC motors (BLDC), including sensorless control.
5. IMlustrate the construction, equivalent circuits, control, and applications of linear
induction and linear synchronous motors in advanced drive systems.
* %k K
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I Year M.Tech. PEED II-Semester LTPC
Course Code:532AP 300 3
ADVANCED DIGITAL SIGNAL PROCESSING
(Program Elective-III.2)

Prerequisites: Nil

Course Objectives:

1. To provide a strong foundation on discrete-time signals and systems, their time-
domain and frequency-domain representations, and various transform
techniques.

2. To enable students to understand and apply techniques for the design of IIR
digital filters using impulse invariance and bilinear transformation methods.

3. To develop knowledge of FIR filter design using windowing methods, compare
IR and FIR filters, and study their realization structures along with
quantization effects.

4. To analyze the impact of finite word length effects such as round-off errors,
scaling, overflow oscillations, and limit cycles in digital filter implementation.

5. To impart the concepts of linear signal models, power spectrum estimation, and
optimum filter design methods for deterministic and random signals.

Unit 1: ( ~ 9 Lecture Hours )

Discrete time signals, Linear shift invariant systems, Stability and causality,
Sampling of continuous time signal, Discrete time Fourier transforms, Discrete
Fourier series, Discrete Fourier transform, Z-transforms, Properties of different
transforms.

Unit 2: ( ~ 9 Lecture Hours )
Linear convolution using DFT, Computation of DFT Design of IIR digital filters
from analog filters, Impulse invariance method, Bi-linear transformation method.

Unit 3: ( ~ 9 Lecture Hours )

FIR filter design using window functions, Comparison of IIR and FIR digital filters,
Basic IIR and FIR filter realization structures, Signal flow graph representations,
Quantization process and errors, Coefficient quantization effects in IR and FIR
filters.

Unit 4: ( ~ 9 Lecture Hours )
A/D conversion noise, Arithmetic round-off errors, Dynamic range scaling,

Overflow oscillations and zero Input limit cycles in IIR filters, Linear Signal
Models.

Unit 5: ( ~ 9 Lecture Hours )
All pole, All zero and Pole-zero models, Power spectrum estimation, Spectral
analysis of deterministic signals, Estimation of power spectrum of stationary
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random signals, Optimum linear filters, Optimum signal estimation, Mean square
error estimation, Optimum FIR and IIR Filters.

Text Books:

1. Sanjit K Mitra, “Digital Signal Processing: A computer-based approach “, TMH
Edition, 1998.

2. Dimitris G.Manolakis, Vinay K. Ingle and Stephen M. Kogon, “Statistical and
Adaptive Signal Processing”, TMH International Editions, 2000.

Reference Books:

1. S Salivahanan. A. Vallavaraj C. Gnanapriya, “Digital Signal Processing”, TMH,
2nd reprint 2001.

2. Lourens R Rebinarand Bernold, “Theory and Applications of Digital Signal
Processing”.

3. Auntoniam, “Digital Filter Analysis and Design”, TMH.

Online Recourses:

1.https:/ /www.coursera.org/specializations/digital-signal-processing.

Course Outcomes:
After completion of the course, student will be able to

1.

Explain the concepts of discrete-time signals, linear shift-invariant systems,
stability, causality, sampling theorem, and various transforms (DTFT, DFS, DFT,
Z-transform).

. Apply DFT/IDFT techniques for convolution, and design IIR digital filters using

impulse invariance and bilinear transformation methods.

. Analyze FIR and IIR filter characteristics, realization structures, and the effects

of quantization, coefficient errors, and signal flow graph representations.
Evaluate the performance of digital systems considering A/D conversion noise,
round-off errors, dynamic range scaling, overflow oscillations, and stability of IIR
filters.

. Design optimum FIR and IIR filters, develop pole-zero models, and perform

power spectrum estimation and spectral analysis for deterministic and random
signals.
* %k
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I Year M.Tech. PEED II-Semester LTPC
Course Code: 532AQ 3003
BATTERY TECHNOLOGIES
(Program Elective-I11.3)

Prerequisites: Microcontroller Applications to Power Electronics (531AD)
Course Objectives:
1. Understand the principles of electrochemical energy storage and different battery
chemistries.
2.Analyze performance, modeling, and degradation behavior of batteries under
various operating conditions.
3. Design efficient battery management systems (BMS) for real-time monitoring,
safety, and life extension.
4. Evaluate battery integration in electric vehicles (EVs), renewable energy systems,
and grid storage
5. Explore advanced technologies including solid-state batteries, recycling, second-
life use, and simulation tools.

Unit 1: ( ~9 Lecture Hours)

Fundamentals of Electrochemical Energy Storage:

Electrochemical principles: redox reactions, electrode potential, Nernst equation,
charge transport, Energy and power density, Coulombic efficiency, cycle life, Types
of batteries: Primary vs Secondary, Thermodynamic and kinetic limitations,
Overview of charge/discharge characteristics.

Unit 2: ( ~9 Lecture Hours)

Battery Chemistries and Materials:

Lead-acid, NiCd, NiMH, Lithium-ion chemistries (LFP, NMC, NCA, LCO), Emerging
chemistries: Sodium-ion, Lithium-Sulfur, Zinc-air, Solid-state batteries, Electrode
materials: anode, cathode, electrolyte types (liquid, polymer, solid), Separator
materials, dendrite formation, Material challenges and future directions.

Unit 3: ( ~9 Lecture Hours)

Battery Modeling, Performance & Degradation:

Electrical equivalent circuit models (Rint, Thevenin, RC, PNGV),Thermal models and
aging models, Parameters: SOC, SOH, DOD, RUL, Calendar aging, cycle aging, and
degradation mechanisms, Battery diagnostics and lifetime prediction.

Unit 4: ( ~9 Lecture Hours)

Battery Management Systems (BMS) and Safety:

Architecture and components of BMS, SOC estimation techniques (Coulomb
counting, EKF, Al-based methods), Cell balancing: passive vs active, Protection
strategies: overvoltage, overcurrent, thermal events, Safety standards: IEC, ISO, UL
for EVs and stationary systems, Fire hazards and thermal runaway mitigation.
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Unit 5: ( ~9 Lecture Hours)

Applications and Advanced Topics:

EV applications: Battery packs, thermal management, fast charging, Renewable
systems: PV + Battery, wind + battery integration, hybrid systems, Grid storage:
frequency regulation, peak shaving, time shifting, Second-life batteries: reuse in
grid/Renewables, performance metrics, Battery recycling: processes, environmental
impact, Case studies: Tesla, CATL, LG, BYD, ISRO.

Text Books:

1. "Linden’s Handbook of Batteries" — T. Reddy (McGraw-Hill)

2. '"Battery Management Systems, Volume I & II" — Gregory L. Plett

3. "Electrochemical Power Sources: Batteries, Fuel Cells, and Supercapacitors" —
Jurgen Garche et al

Reference Books:

1. "Designing Battery Management Systems" — Eric Forgez.

2. IIT/NPTEL Lecture Series on Battery Technology — Prof. Laxmidhar Behera /
Prof. Ashok Jhunjhunwala.

3. IEEE Transactions on Energy Storage & Power Electronics.

Online Resources:

1. https://elearn.nptel.ac.in/shop/completed-courses/execedu-closed/battery-
cell-technology-materials-and-industrial-applications /?v=c86ee0d9d7ed

2. https://elearn.nptel.ac.in/shop/completed-courses/execedu-closed /battery-
pack-design-and-development-fundamentals/?v=c86ee0d9d7ed

3. https://www.coursera.org/specializations/battery-technologies

Course Outcomes:

After completion of the course, the student will be able to

1. Explain the fundamental electrochemical principles, battery characteristics, and
performance parameters governing energy storage devices.

2. Apply knowledge of various battery chemistries, electrode/electrolyte materials,
and separators to analyze material challenges and performance trade-offs.

3. Analyze battery modeling approaches, performance indicators (SOC, SOH, DOD,
RUL), and degradation mechanisms using electrical and thermal models.

4. Evaluate Battery Management System (BMS) architectures, SOC estimation
methods, safety standards, and protection strategies against failure modes.

5. Design and assess battery applications in EVs, renewable integration, grid
storage, and recycling, including case studies and sustainability aspects.

* % %
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I Year M.Tech. PEED II-Semester LTPC
Course Code: 532AR 3003

INTEGRATION AND CONTROL OF RENEWABLE ENERGY SYSTEMS
(Program Elective-II1.4)

Prerequisites: Nil
Course Objectives:

1. To understand the structure and operational requirements of the electric
grid, including supply reliability, power quality, stability, and cost
factors.

2. To explore the principles and technologies involved in dynamic and static
energy conversion, covering both conventional and renewable energy
sources.

3. To study control strategies and challenges in integrating various energy
conversion technologies, including load frequency, voltage control, and
modulation techniques.

4. To analyze energy storage systems and their role in supporting renewable
energy integration and grid stability.

5. To examine the integration of renewable energy into the grid, including
system sizing, interfacing requirements, protection, standards, and hybrid
system operations.

Unit 1: (~9 Lecture Hours)

Introduction:

Electric grid, Utility ideal features, Supply guarantee, power quality, Stability
and cost; Importance & Effects of Renewable Energy penetration into the grid,
Boundaries of the actual grid configuration, Consumption models and
patterns.

Unit 2: (~9 Lecture Hours)

Dynamic Energy Conversion Technologies:

Introduction, types of conventional and nonconventional dynamic generation
technologies, principle of operation and analysis of reciprocating engines, gas and
micro turbines, hydro and wind-based generation technologies.

Unit 3: (~9 Lecture Hours)

Static Energy Conversion Technologies:

Introduction, types of conventional and nonconventional static generation
technologies; Principle of operation and analysis of fuel cell, photovoltaic systems
and wind generation technologies; MPPT techniques and its classifications, principle
of operation and partial shading effects; Storage Technologies -batteries, fly wheels,
super capacitors and ultra-capacitors.
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Unit 4: (~9 Lecture Hours)

Control Issues and Challenges:

Linear and nonlinear controllers, predictive controllers and adaptive controllers,
Load frequency and Voltage Control, PLL, Modulation Techniques, Control of Diesel,
PV, wind and fuel cell-based generators, dimensioning of filters, Fault-ride through
Capabilities.

Unit 5: (~9 Lecture Hours)

Integration of Energy Conversion Technologies:

Introduction & importance, sizing, optimized integrated systems, interfacing
requirements, distributed versus Centralized Control, Grid connected
Photovoltaic systems —classifications, operation, merits & demerits; Islanding
Operations, stability and protection issues, load sharing, operation & control of
hybrid energy systems, Solar Photovoltaic applications. IEEE & IEC codes and
standards for renewable energy grid integrations.

Text Books:

1. G. Masters, “Renewable and Efficient Electric Power Systems”, IEEE-John Wiley
and Sons Ltd. Publishers, 2013, 2nd Edition.

2. A. Mahaboob Subahani, G. R. Kanagachidambaresan, M. Kathiresh, “Integration
of Renewable Energy Sources with Smart Grid”, Willey 2021.

3. Felix A. Farret, M. Godoy Simoes, “Integration of Renewable Sources of Energy”,
Wiley, 2017, 2nd Edition.

Reference Books:

1. Chetan Singh Solanki, “Fundamentals, Technologies & Applications, Solar
Photovoltaic”, PHI Publishers, 2019, 3rd Edition.

2. Quing-Chang Zhong, “Control of Power Inverters in Renewable Energy and
Smart Grid Integration”, IEEE-John Wiley and Sons Ltd. Publishers, 2013, 1st
Edition.

3. Bin Wu, Yongqgiang Lang, Navid Zargari, “Power Conversion and Control of Wind
Energy Systems”, IEEE- John Wiley and Sons Ltd. Publishers, 2011, 1st
Edition.

4. S. Chowdhury, S. P. Chowdhury, P. Crossley, “Micro grids and Active
Distribution Networks”, IET Power Electronics Series, 2012.

Online Resources:
1.https:/ /onlinecourses.nptel.ac.in/noc23_ge47/
2.https:/ /nptel.ac.in/courses/ 103103206/

Course Outcomes:

After completion of the course, student will be able to

1. Describe the electric grid with respect to utility features, supply reliability,
stability, cost, renewable energy impacts, and consumption patterns.
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2.

3.

Apply the principles of dynamic and static energy conversion technologies for
effective grid integration.

Design and apply control strategies for the efficient and stable operation of
renewable energy systems for centralized approaches.

. Design and apply control strategies for the efficient and stable operation of

renewable energy systems distributed approaches.

Demonstrate knowledge of grid integration challenges, energy storage solutions,
and compliance with IEEE/IEC standards for reliable renewable energy
deployment.

* k%
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I Year M.Tech. PEED II-Semester LTPC
Course Code: 532AS 3003
DSP BASED DRIVE CONTROL
(Program Elective-IV.1)

Prerequisites: Nil
Course Objectives:

1. To introduce the architecture of the C2xx DSP core, its peripherals, memory
organization, and assembly programming concepts.

2. To understand the principles of pin multiplexing, general-purpose 1/0O, and
the handling of interrupts for efficient DSP system operation.

3. To provide knowledge of ADC operation, event managers, timers, and
capture/compare units for real-time DSP applications.

4. To familiarize students with programmable logic devices such as FPGA and
CPLD, their architectures, and HDL-based design methodologies.

5. To impart knowledge on the control techniques of various electric motors such
as DC, BLDC, and PMSM using DSP and FPGA platforms.

Unit 1: (~9 Lecture Hours)

Introduction to the C2xx DSP core and code generation, the components of the
C2xx DSP core, mapping external devices to the C2xx core, Peripherals and
Peripheral Interface, System configuration registers, Memory, Types of Physical
Memory, Memory addressing Modes, Assembly Programming using C2xx DSP,
Instruction Set, Software Tools.

Unit 2: ( ~9 Lecture Hours)

Pin Multiplexing (MUX) and General Purpose I/O Overview, Multiplexing and
General Purpose I/O Control Registers, Introduction to Interrupts, Interrupt
Hierarchy, Interrupt Control Registers, Initializing and Servicing Interrupts in
Software.

Unit 3: (~ 9 Lecture Hours)

ADC Overview, Operation of the ADC in the DSP, Overview of the Event manager
(EV) , Event Manager Interrupts, General Purpose (GP) Timers, Compare Units,
Capture Units and Quadrature Enclosed Pulse (QEP) Circuitry, General Event
Manager Information.

Unit 4 : ( ~12 Lecture Hours)

Introduction to Field Programmable Gate Arrays (FPGA), CPLD Vs FPGA, Types of
FPGA, Xilinx XC3000 series, Configurable logic Blocks (CLB), Input/output Block
(IOB), Programmable Interconnect Point (PIP), Xilinx 4000 series, HDL
programming, Overview of Spartan 3E and Virtex II pro FPGAboards case study.
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Unit 5 : ( ~6 Lecture Hours)

Control of DC motor, Permanent magnet Brushless DC motor, Permanent magnet
synchronous motor.

Text Books:

1. John.F. Wakerly, “Microcomputer Architecture and Programming”, John
Wiley.

2. Ramesh S.Gaonker, “Microprocessor Architecture, Programming and
Applications with the8085”, Penram International Publishing (India), 1994.

Reference Books:

1. Hamid.A.Toliyat and Steven G.Campbell, “DSP Based Electro Mechanical Motion
Control”, CRC Press New York, 2004.

2. XC 3000 series datasheets (version 3.1). Xilinx, Inc., USA, 1998.

3. XC 4000 series datasheets (version 1.6). Xilinx, Inc., USA, 1999.

4. Wayne Wolf, “FPGA based system design, Prentice Hall, 2004.

Online Resources:

1.https://depcent.nitc.ac.in/electrical /ipgnew/ipa_labs/102/ipa%20102%20
man.pdf

2. https:/ /www.analog.com/en/resources/analog-dialogue/articles /dsp-based-

control-for-ac-machines.html

Course Outcomes:
After completion of the course, student will be able to

1. Explain the architecture of the C2xx DSP core, memory organization,
addressing modes, instruction set, peripherals, and FPGA components.

2. Apply assembly programming techniques and peripheral interfacing concepts
of C2xx DSP for system-level tasks, and configure interrupts and I/O
operations.

3. Analyze the operation of ADCs, event managers, timers, capture/compare
units, QEP circuitry, and FPGA logic blocks for signal processing and control
applications.

4. Evaluate the performance and suitability of DSP cores, FPGAs, and system
peripherals for different embedded system applications, including motor
control.

5. Design and implement DSP- and FPGA-based embedded systems for real-time
applications such as the control of DC, BLDC, and PMSM motors.

* % %

64


https://depcent.nitc.ac.in/electrical/ipgnew/ipa_labs/102/ipa%20102
https://depcent.nitc.ac.in/electrical/ipgnew/ipa_labs/102/ipa%20102
https://www.analog.com/en/resources/analog-dialogue/articles/dsp-based-control-for-ac-machines.html
https://www.analog.com/en/resources/analog-dialogue/articles/dsp-based-control-for-ac-machines.html

2025-2026 Power Electronics & Electric Drives

I Year M.Tech. PEED II- Semester LT P C
Course Code: 532AT 3 0 0 3

ELECTRIC VEHICLE CHARGING TECHNIQUES
(Program Elective-IV.2)

Prerequisites: Electric Vehicle Technologies (531AK), Smart Grid Technologies
(531AE)

Course Objectives:

To understand the charging infrastructure for EV’s.

To explore the working of grid connected with EV’s.

To Learn Location planning and land allocation for EV charging.
To Examine EV grid integration.

To Analyze EV charging implementation models.

abh L=

Unit 1: ( ~9 Lecture Hours)

An Overview of EV Charging Infrastructure:

Orients the reader to EV charging infrastructure, providing a brief introduction to
technical concepts of electric vehicle supply equipment, AC and DC charging, power
ratings, and charging standards.

Unit 2: ( ~9 Lecture Hours)

Location Planning and Land Allocation:

Covers the location and site planning aspects for EV charging, by framing the
principles of location planning and demonstrating a methodology for spatial
allocation of charging demand, and identifies enabling processes and policies to
integrate public charging in urban planning.

Unit 3: ( ~12 Lecture Hours)

Connecting EVs to the Electricity Grid:

Focuses on supply of electricity for charging infrastructure, familiarizing readers
with the regulations that govern electricity supply for EV charging, the role of
DISCOMs in provision of EV charging connections, and the three methods of
arranging for power supply for charging infrastructure.

Unit 4: ( ~7 Lecture Hours)

Achieving Effective EV-Grid Integration:

Zooms out from site-level considerations for supply of electricity to assess grid-level
impacts, and then highlights the need for smart charging to minimize adverse
impacts of EV charging loads on the grid.
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Unit 5: ( ~8 Lecture Hours)

Models of EV Charging Implementation:

Defines the typical roles within an implementation model for EV charging
infrastructure and identifies three models in India — the government-driven model,
the consumer-driven model and the charge point operator-driven model - for
charging infrastructure implementation.

Text Books:

1. Sulabh Sachan, P. Sanjeevikumar, Sanchari Deb, “Smart Charging Solutions for
Hybrid and Electric Vehicles”,Wiley Publications, March 2022.

2. Handbook of Electric Vehicle Charging Infrastructure Implementation Version.

Reference Books:

1. Vahid Vahidinasab, Behnam Mohammadi-Ivatloo, “Electric Vehicle Integration
via Smart Charging, Springer, 2022.

2. Alam, Mohammad Saad, Pillai, Reji Kumar, Murugesan, N, “Developing Charging
Infrastructure and Technologies for Electric Vehicles”, IGI Global Publisher,
December 2021.

Online Resources:
1. http://kcl.digimat.in/nptel/courses/video/108106170/L64.html
2. https://nptel.ac.in/courses/108107715

Course Outcomes:

After completion of the course, the student will be able to

Understand the planning and operational issues related to EV’s charging.
Acquire knowledge about EV’s charging implementation models.

Compare different methods of arranging electricity supply for EV infrastructure.
Assess grid-level impacts of large-scale EV charging loads.

Evaluate the suitability of different implementation models for Indian conditions.

kLN

* % %
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I Year M. Tech.PEED II-Semester LTPC
Course Code: 532AU 3 003

POWER QUALITY IMPROVEMENT TECHNIQUES
(Program Elective-IV.3)
Prerequisites: Nil

Course Objectives:

1. To know different terms of power quality.

2. To illustrate power quality issues for short and long interruptions.

3. To study of characterization of voltage sag magnitude and three-phase
unbalanced voltage sag.

4. To know the behavior of power electronics loads, induction motors, synchronous
motor etc. by the power quality issues.

5. To know mitigation of power quality problems by using VSI converters.

Unit 1: ( ~6 Lecture Hours)

Introduction and Power Quality Standards:

Introduction, Classification of Power Quality Problems, Causes, Effects and
Mitigation Techniques of Power Quality Problems, Power Quality Terminology,
Standards, Definitions, Monitoring and Numerical Problems.

Unit 2: ( ~10 Lecture Hours)

Causes of Power Quality Problems:
Introduction to Non-Linear Loads, Power Quality Problems caused by Non-Linear
Loads, Analysis of Non- Linear Loads, Numerical Problems.

Unit 3: ( ~9 Lecture Hours)

Passive Shunt and Series Compensation:

Introduction, Classification and Principle of operation of Passive Shunt and Series
Compensators, Analysis and Design of Passive Shunt Compensators for Single-
Phase System, Three-Phase Three Wire System and Three-Phase Four Wire System.

Unit 4: ( ~10 Lecture Hours)

Active Shunt and Series Compensation

Introduction to Shunt compensators:

Classification of DSTATCOM’s, Principle of Operation of DSTATCOM.

Different Control Algorithms of DSTATCOM:

PI Controller, I-Cosp Control Algorithm, Synchronous Reference Frame Theory,
Single-Phase PQ theory and DQ Theory Based Control Algorithms, Analysis and
Design of Shunt Compensators, Numerical Problems.

Introduction to Series Compensators:

Classification of Series Compensators, Principle of Operation of DVR.
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Different Control Algorithms of DVR:
Synchronous Reference Frame Theory-Based Control of DVR, Analysis and Design of
Active Series Compensators, Numerical Problems.

Unit 5: ( ~10 Lecture Hours)

Unified Power Quality Compensators:

Introduction to Unified Power Quality Compensators (UPQC), Classification of
UPQCs, Principle of Operation of UPQC.

Control of UPQC:

Synchronous Reference Frame Theory-Based UPQC, Analysis and Design of UPQCs,
Numerical Problems.

Text Books:

1. Bhim Singh, Ambrish Chandra, Kamal Al-Haddad, “Power Quality Problems and
Mitigation Techniques”, Wiley Publications, 2015.

2. Math H J Bollen Tagare, “Understanding Power Quality Problems”, IEEE Press,
2000.

Reference Books:

1. G.T. Heydt, “Electric power quality”, McGraw-Hill Professional, 2007.

2. R.SastryVedamMulukutlaS.Sarma, “Power Quality VAR Compensation in Power
Systems”, CRC Press.

3. A Ghosh, G. Ledwich,” Power Quality Enhancement Using Custom Power
Devices”, Kluwer Academic, 2002.

Online Resources:
1.https:/ /nptel.ac.in/courses/108102179.

Course Outcomes:

After completion of the course, student will be able to
1. Know the severity of power quality problems in distribution system.

2. Distinguish causes for power quality issues.

3. Analyze the performance of passive shunt compensators in single-phase, three-
phase three-wire, and three-phase four-wire systems.

4. Classify different types of shunt compensators (DSTATCOM) and series
compensators (DVR) based on their configuration and applications.

5. Analyze the performance of UPQC through mathematical modeling, block
diagrams, and control algorithms.

* %k K
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I Year M. Tech.PEED II-Semester LTPC
Course Code:532AV 3 003

DATA SCIENCE APPLICATIONS IN POWER ENGINEERING
(Program Elective-IV.4)

Prerequisites: Nil

Course Objectives:

1. To introduce the fundamental concepts of data science and machine learning.

2. To understand the process of data preparation and analysis for engineering
problems.

3. To learn various machine learning algorithms and their applications.

4. To apply machine learning techniques to real-world problems in the power
generation industry.

5. To analyze specific case studies related to power system forecasting and
maintenance.

Unit 1: (~9 Lecture Hours)

Introduction to Data Science:

Introduction to data science, introduction to machine learning, overview of
the power generation industry, artificial intelligence in the power generation
industry, climate change and the power industry, machine learning for
industry transition, mitigation of problems using machine learning.

Unit 2: (~9 Lecture Hours)

Data Science, Statistics, and Time Series:

Preparing a clean dataset, measuring and storing data in control systems, data
uncertainty, time-series analysis, data correlation, mathematical representation
and modeling, data representation and significance, outlier removal, model
goodness, feature engineering, dimensionality reduction, practical checklist for
dataset preparation.

Unit 3: (~9 Lecture Hours)

Machine Learning:

Introduction to machine learning concepts, supervised and unsupervised
learning, regression and classification, bias-variance trade off, model
complexity, neural networks (feed-forward and recurrent), support vector
machines (SVM), random forest, self- organizing maps (SOM), Bayesian
networks, training a model, splitting datasets (training, testing, validation),
cross-validation, assessing model performance, role of a domain expert,
practical advice for a machine learning project.

Unit 4: (~9 Lecture Hours)
Machine Learning in the Power Generation Industry & Electrical
Consumption Forecasting:

Machine learning studies in power plants and for power users, predictive
maintenance, forecasting supply and demand, modelling physical relationships,
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consumer modelling, practical applications of machine learning in the power
industry, case study of electrical consumption forecasting in a medical clinic,
integration with Building Management Systems, artificial neural network (ANN)
implementation, multilayer perceptron ANN, backpropagation training
algorithm, ANN inputs (loads, day type, time, weather), formal procedure for
ANN parameter selection.

Unit 5: (~9 Lecture Hours)

Forecasting Wind Power Plant Failures Topic:

Wind power plant damage mechanisms, impact on lifetime cost and power
production, vibration spectra analysis for damage detection, predictive
maintenance, forecasting failures on turbine blades, rotors, and generators.

Text Books:

1. “Machine Learning and Data Science in the Power Generation Industry”:
Best Practices, Tools, and Case Studies, edited by Patrick Bangert,
Elsevier, ISBN: 9780128197424.

2. “Machine Learning for Energy Systems”, edited by Denis N. Sidorov, MDPI
Books, Publication Date: December 2020, ISBN (Hardback): 978-3-03943-
382-7, ISBN (PDF): 978-3-03943-383-4.

3. “Data Science for Engineers”, by Raghunathan Rengaswamy and Resmi
Suresh, CRC Press, Publication Date: December 16, 2022, ISBN
(Hardback): 9780367754266, ISBN (eBook): 9781003353584.

Reference Books:

1. “Application of Machine Learning and Deep Learning Methods to Power System
Problems”, edited by Morteza Nazari- Heris, Somayeh Asadi, Behnam
Mohammadi-Ivatloo, Moloud Abdar, Houtan Jebelli, and Milad Sadat-
Mohammadi, Springer International Publishing, 2021.

2. “Real-World Applications of Artificial Intelligence and Machine Learning in Power
Systems”: A Code Approach, by T. Mariprasath and V. Kirubakaran, Nova
Science Publishers, 2025.

Online Resources:
1. https:/ /nptel.ac.in/courses /106106179
2. https:/ /onlinecourses.nptel.ac.in/noc21_cs69.

Course Outcomes:
After completion of the course, student will be able to

1. Analyze the concepts of data science, machine learning, and artificial intelligence,
and evaluate their applications in addressing challenges in power engineering.

2. Apply and prepare datasets for use in machine learning models, including
handling outliers and performing feature engineering.
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3. Analyze and apply various machine learning algorithms to address regression
and classification problems in power engineering applications.

4. Evaluate and Understand for articulate the practical applications of machine
learning within the power generation industry.

5. Develop and evaluate forecasting models for specific power system challenges,
such as electrical consumption and wind power failures.

* k%
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I Year M. Tech.PEED II -Semester LT P C
Course Code:53204 0O 0 4 2

ADVANCED POWER CONVERTERS ANALYSIS LAB

Prerequisites: Power Converters Analysis (531AA)

Course Objectives:

1. To understand the operation and characteristics of advanced DC-DC and
resonant power converter topologies.

2. To study the design principles of gate driver circuits for various converter
configurations.

3. To develop skills in simulating and analyzing advanced power converters under
different operating conditions.

4. To gain knowledge of soft-switching techniques (ZVS, ZCS) and their role in
improving converter performance.

5. To apply converter design concepts for industrial and UPS applications through
practical experimentation.

List of Experiments:

Modelling and Simulation of the following converters:
1.Buck Converter

2.Boost Converter

3.Cuk converter

4.Push pull converter

5.Fly back converter
6.Forward converter
7.Series resonant converter
8.Parallel resonant converter
9.ZVS

10.ZCS

11.UPS

12.SEPIC Converter

Note: From the above list, minimum of 10 experiments are to be conducted
using any simulation tool.

Text Books:

1. Mohammed H. Rashid, “Power Electronics”, Pearson Education, 3rdEdition,
1stIndian reprint, 2004.

2. Ned Mohan Tore M. Undeland and William P. Robbins, “Power
Electronics: Converters,Applications and design”, John Wiley &
Sons, 3rd Edition, 2002.
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Reference Books:

1. Milliman Shepherd and Lizang, “Power Converters Circuits”,chapter
14(Matrix Converter), William Shepherd,Li Zhang, 1st edition,2004.

2. Marian P.Kazmierkowski, Ramu Krishnan,Frede Blabjerg , “Control in
Power Electronics”,Published by Academic Press,2002.

Online Resources:
1. https:/ /onlinecourses.nptel.ac.in/noc25_ee02 /preview

Course Outcomes:

After completion of the course, the student will be able to

1. Design and implement gate driver circuits for various advanced power converter
topologies.

2. Develop simulation models of different DC-DC, DC-AC, and resonant converter
configurations.

3. Analyze the steady-state and dynamic performance of advanced converters under
different operating conditions.

4. Evaluate the suitability of different converter topologies for industrial and UPS
applications.

5. Apply soft-switching techniques (ZVS, ZCS) to improve the efficiency and
reliability of converter circuits.

* % %
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I Year M. Tech.PEED II-Semester LTPC
Course Code:53205 004 2

ELECTRICAL DRIVES LAB
Prerequisites: Power Converters Analysis (531AA), Electric Drives (532AM)

Course Objectives:

1. Introduce the principles of speed control in DC and AC motor drives using power
electronic converters.

2. Provide knowledge of advanced chopper and inverter topologies for single- and
multi-quadrant operation of motor drives.

3. Develop an understanding of control strategies for induction motors, BLDC
motors, and PMDC motors under various operating conditions.

4. Familiarize students with modern drive techniques such as V/F control, vector
control, matrix converters, and multilevel inverters.

5. Equip students with practical skills in closed-loop speed measurement, drive
protection, and gate drive circuit design for MOSFETs /IGBTs.

List of Experiments:
1. Speed control of separately excited DC Motor Drive with 1 quadrant

chopper
2. Speed control of separately excited DC Motor Drive with 4 quadrant
chopper.
Speed control of BLDC Motor Drive.
Multi-level inverter-based AC Induction Motor Drive control equipment.
Speed control of 3-phase wound rotor Induction Motor Drive.
Speed control of 3-phase doubly fed Induction Motor Drive.
Speed control of 5-phase Induction Motor Drive.
Speed control of 3-phase Induction Motor Drive using V/F control.
. Speed control of 3-phase Induction Motor Drive using Vector Control
technique.
10. Speed Measurement and closed loop control using PMDC Motor Drive.
11. Speed measurement and closed loop control of PMDC Motor Drive with
thyristor circuit.
12. Matrix Converter
13. Speed measurement and closed loop control of IGBT used
single 4 quadrant chopper for PMDC Motor Drive.
14.Isolated Gate Drive circuits for MOSFET / IGBT based circuits.

Note: From the above list, minimum of 10 experiments are to be conducted

O ® N0k W

Text Books:

1. R. Krishnan, “Electric Motor Drives Pearson Modelling, Analysis and
control”, 1st Edition, 2002.
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2. B K Bose, “Modern Power Electronics and AC Drives”, Pearson
Publications, 1st Edition.

Reference Books:

1. MD Murthy and FG Turn, “Power Electronics and Control of AC
Motors”, Bull Pergman Press 1stEdition.

2. BK Bose, “Power Electronics and AC Drives”, Prentice Hall Eagle
wood diffs New Jersey, 1st Edition.

3. M H Rashid, “Power Electronic circuits Devices and Applications”, PHI,
1995.

4. G. K. Dubey, “Fundamentals of Electrical Drives”, Narosa publications,
1995.

Online Resources:
1.https:/ /ied-nitk.vlabs.ac.in/List%200f%20experiments.html

2.https://onlinecourses.nptel.ac.in/noc22_ee94

Course Outcomes:
After completion of the course, student will be able to
1. Explain the speed control methods of DC and AC motor drives using different
converter topologies.
2. Analyze the performance of chopper-controlled and inverter-controlled motor
drives in single- and multi-quadrant operations.
3. Apply control techniques such as V/F control, vector control, and BLDC drive
control to improve drive performance.
4. Evaluate the role of modern power electronic devices (IGBT, MOSFET, matrix
converters, multilevel inverters) in motor drive applications.
5. Design and implement closed-loop speed control and gate drive circuits for
practical motor drive systems.

* % %
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I Year M. Tech.PEED I/II -Semester LT P C
Course Code:53151/53251 2 0 0O

ENGLISH FOR RESEARCH PAPER WRITING
(Audit Course - I/II)

Prerequisites: Basic English Grammar and Composition, Fundamentals of Technical
Writing
Course objectives:

1. To improve the quality and clarity of academic writing specifically for
research papers.

2. To provide students with the structure, style, and conventions of
scholarly communication.

3. To help students understand how to write titles, abstracts, introductions,
literature reviews, methods, results, and conclusions effectively.

4. To guide students in avoiding common grammatical, structural, and
ethical mistakes in writing.

5. To build competence in reviewing and editing research manuscripts for
publication.

Unit-1: ( ~6 Lecture Hours)

Effective Writing and Sentence Structuring:

Planning And Preparation, Word Order, Breaking up Long Sentences,
Structuring Paragraphs and Sentences, Being Concise and Removing
Redundancy, Avoiding Ambiguity and Vagueness.

Unit-2: ( ~6 Lecture Hours)

Academic Writing and Research Ethics:
Clarifying Who Did What, Highlighting your Findings, Hedging and Criticizing,
Paraphrasing and Plagiarism, Sections of a Paper, Abstracts and Introduction

Unit-3: ( ~6 Lecture Hours)

Research Paper Structure and Finalization:

Review of the Literature, Methods, Results, Discussion, Conclusions and Final
Check.

Unit-4: ( ~7 Lecture Hours)

Essential Academic Writing Skills for Research Papers:

Key Skills are needed when Writing a Title, Key Skills are needed when Writing
an Abstract, Key Skills are needed when Writing an Introduction, Skills
needed when writing a Review of the Literature.

Unit-5: ( ~7 Lecture Hours)
Advanced Research Writing Skills:

76



2025-2026 Power Electronics & Electric Drives

Skills are needed when Writing the Methods, Skills needed when writing the
Results, Skills are needed when writing the Discussion, and Skills are needed
when writing the Conclusions. Useful Phrases, How to ensure Paper is as
Good as it could possibly be the First Time Submission.

TEXT BOOKS:

1. “Writing for Science”, Robert Goldbort, Yale University Press, 1st Edition,
2006.

2. “How to Write and Publish a Scientific Paper”, Robert A. Day & Barbara
Gastel, 6th Edition (Cambridge University Press), 2006.

REFERENCE BOOKS

1. “Handbook of Writing for the Mathematical Sciences”, Nicholas J. Higham,
SIAM, 2nd Edition, 1998.

2. “English for Writing Research Papers”, Adrian Wallwork, Springer, 1st
Edition, 2011.

3. “How to Write and Publish a Scientific Paper”, Barbara Gastel,
Robert A. Day, Cambridge University Press, 8th Edition, 2016

4. “The Elements of Style”, William Strunk Jr., E.B. White, Pearson
Education, 4th Edition, 2000.

S. “Scientific Writing and Communication: Papers, Proposals, and
Presentations”, Angelika H. Hofmann, Oxford University Press, 3rd Edition,
2016.

6. “Writing Science: How to Write Papers That Get Cited and Proposals That
Get Funded”, Joshua Schimel, Oxford University Press, 1st Edition, 2012.

Course Outcomes:
After completion of the course, student will be able to
1. Write grammatically correct, well-structured, and coherent research
papers.
2. Use appropriate academic language and tone for different parts of a
research article.
3. Construct effective titles, abstracts, and concise conclusions.
4. Apply standard referencing styles and avoid plagiarism.
S. Critically revise and refine research drafts for clarity and publication
readiness.
* % %
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I Year M. Tech.PEED I/II -Semester LT P C
Course Code: 53152/53252 2 0 0O

PERSONALITY DEVELOPMENT THROUGH LIFE ENLIGHTENMENT SKILLS
(Audit Course - I/II)
Prerequisites: Basic Communication and Interpersonal skills.

Course Objectives:

1. To understand the concept of personality and its development
through ethical and moral grounding.

2. To enhance self-awareness, confidence, and emotional intelligence.

3. To inculcate life-enlightening values drawn from Indian wisdom and
philosophy.

4. To improve communication, leadership, and decision-making abilities.

5. To promote a positive attitude and holistic approach toward life and career.

Unit 1: ( ~6 Lecture Hours)

Neetisatakam-Holistic development of personality.
1. Verses- 19,20,21,22 (wisdom)
2. Verses- 29,31,32 (pride & heroism)
3. Verses- 26,28,63,65 (virtue)

Unit 2: ( ~6 Lecture Hours)
Neetisatakam-Holistic development of personality.
1. Verses- 52,53,59 (dont’s)
2. Verses- 71,73,75,78 (do’s)

Unit 3: ( ~7 Lecture Hours)

Approach to day-to-day work and duties.

1. Shrimad Bhagwad Geeta: Chapter 2-Verses 41, 47,48,

2. Chapter 3-Verses 13, 21, 27, 35, Chapter 6-Verses 5,13,17, 23, 35,
3. Chapter 18-Verses 45, 46, 48.

Unit 4:( ~7 Lecture Hours)

Statements of basic knowledge.

1. Shrimad Bhagwad Geeta: Chapter2-Verses 56, 62, 68
2. Chapter 12 -Verses 13, 14, 15, 16,17, 18

3. Personality of Role model. Shrimad Bhagwad Geeta:

Unit 5:( ~6 Lecture Hours)

1. Chapter2-Verses 17, Chapter 3-Verses 36,37,42,
2. Chapter 4-Verses 18, 38,39
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3. Chapter18 — Verses 37,38,63

Text Books:
1. “Srimad Bhagavad Gita”, Swami Swarupananda, Advaita Ashram
(Publication Department), Kolkata, 2018.
2. “Bhartrihari’s Three Satakas”, (Niti-sringar-vairagya), P. Gopinath,
Rashtriya Sanskrit Sansthanam, New Delhi, 1st Edition, 2002.

Reference Books:

1. “Awakening the Giant Within”, Anthony Robbins, Free Press, 1st Edition,
1992.

2. “The 7 Habits of Highly Effective People”, Stephen R. Covey, Simon
and Schuster, 30th Anniversary Edition, 2020.

3. “Wings of Fire: An Autobiography”, A.P.J. Abdul Kalam, Universities Press,
30th Impression, 2014.

4. “Living with the Himalayan Masters”, Swami Rama, Himalayan
Institute Press, Revised Edition, 2002.

5. “The Monk Who Sold His Ferrari”, Robin Sharma, Jaico Publishing House,
1st Edition, 1997.

6. “The Power of Now”, Eckhart Tolle, New World Library, 1st Edition, 1999.

Course Outcomes:
After Completion of the course, student will be able to

1. Explain the key elements of personality and factors influencing its
growth.

2. Demonstrate improved self-confidence, empathy, and interpersonal
relationships.

3. Apply principles from enlightened texts (e.g., Bhagavad Gita,
Upanishads) to everyday decision-making.

4. Exhibit qualities of ethical leadership and responsible citizenship.

S. Lead a balanced, purposeful, and value-driven personal and
professional life.

* %k %
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I Year M. Tech.PEED I/II -Semester LT P C
Course Code:53153/53253 2 0 0O

PEDAGOGY STUDIES
(Audit Course — I/II)
Prerequisites: Basic understanding of Teaching-Learning processes

Course Objectives:

1. To understand the concepts, principles, and theories of pedagogy and their

application.

2. To evaluate the effectiveness of different teaching approaches in
varied educational contexts.

3. To analyze the impact of teacher behavior, classroom environment,
and instructional strategies on learning.

4. To assess the challenges in implementing pedagogical innovations in
diverse settings.

5. To enable the design of learner-centered, inclusive, and effective
educational practices.

Unit 1: ( ~6 Lecture Hours)

Pedagogical Foundations:

Introduction and Methodology, Aims and rationale, Policy background,
Conceptual framework and terminology Theories of learning,
Curriculum, Teacher education. Conceptual framework, Research
questions. Overview of methodology and Searching.

Unit 2: ( ~6 Lecture Hours)

Global Pedagogical Practices:

Thematic Overview, Pedagogical Practices are being used by Teachers in
Formal and Informal Classrooms in Developing Countries, Curriculum,
Teacher Education.

Unit 3: ( ~7 Lecture Hours)

Effective Pedagogy Evidence:
Evidence on the Effectiveness of Pedagogical Practices, Methodology for

the Indepth Stage, Quality Assessment of Included Studies, How Can
Teacher Education (Curriculum And Practicum) and the School
Curriculum and Guidance Materials best Support Effective Pedagogy?
Theory of Change, Strength and Nature of the body of Evidence for
Effective Pedagogical Practices, Pedagogic Theory and Pedagogical
Approaches, Teachers’ Attitudes and Beliefs and Pedagogic Strategies.
Unit 4: ( ~7 Lecture Hours)

Professional development:

Alignment with Classroom Practices and Follow-Up Support, Peer
Support, Support from the Head Teacher and the Community,
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Curriculum and Assessment, Barriers to Learning, Limited Resources and
Large Class Sizes.

Unit 5: ( ~6 Lecture Hours)

Future Pedagogical Research:
Research Gaps and Future Directions, Research Design, Contexts,

Pedagogy, Teacher Education, Curriculum and  Assessment,

Dissemination and Research Impact.

Text Books:

1.

2.

“Classroom interaction in Kenyan primary schools Ackers”, J., and
Hardman, F., Compare a Journal of Comparative and International
Education, Volume 31, 2001.

“Curricular reform in schools: The importance of evaluation”, Agrawal, M,
Journal of Curriculum Studies, Volume 36, 2003.

Reference Books:

1.

Teacher training in Ghana - does it count? , Akyeampong, K, Multi-site
teacher education research project (MUSTER) country report, Department
for International Development (DFID), London, 1st Edition, 2003.

“How Learning Works: Seven Research-Based Principles for Smart
Teaching”, Susan A. Ambrose, Jossey-Bass, 1st Edition, 2010.

“Visible Learning: A Synthesis of Over 800 Meta-Analyses Relating to
Achievement”, John Hattie, Routledge, 1st Edition, 2009.

“Teaching for Quality Learning at University”, John Biggs, Catherine
Tang, McGraw-Hill Education, 4th Edition, 2011.

. “The Skillful Teacher: On Technique, Trust, and Responsiveness in the

Classroom”, Stephen D. Brookfield, Jossey-Bass, 3rd Edition, 2015.
“Learning Theories: An Educational Perspective”, Dale H. Schunk,
Pearson Education, 7th Edition, 2015.

Course Outcomes:
After completion of the course, student will be able to

1.

2.

Explain key pedagogical theories and their relevance to classroom
teaching.

Compare traditional and modern teaching strategies based on evidence
from research.
Identify factors affecting student engagement, motivation, and learning
outcomes.
Design instructional plans that incorporate effective pedagogical
principles.
Critically evaluate and adapt teaching practices to meet diverse learner
needs.

* % %
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I Year M. Tech.PEED I/II -Semester LT P C
Course Code: 53154/53254 2 0 0O

SANSKRIT FOR TECHNICAL KNOWLEDGE
(Audit Course - I/II)

Prerequisites: Basic understanding of Indian heritage and classical languages

Course Objectives:

1. To expose students to Sanskrit as a classical language of knowledge and
science.

2. To introduce technical terms and concepts embedded in ancient Sanskrit
texts.

3. To enable understanding of foundational texts related to mathematics,
engineering, and philosophy.

4. To build linguistic skills for reading and interpreting original Sanskrit
sources.

5. To appreciate the relevance of Sanskrit in the context of modern scientific
discourse.

Unit 1: ( ~6 Lecture Hours)
Alphabets in Sanskrit.

Unit 2: ( ~6 Lecture Hours)

Past / Present / Future Tense, Simple Sentences.

Unit 3: ( ~6 Lecture Hours)
Order, Introduction of Roots.

Unit 4: ( ~7 Lecture Hours)
Technical Information about Sanskrit Literature.

Unit 5: ( ~7 Lecture Hours)

Technical Concepts of Engineering-Electrical, Mechanical, Architecture,
Mathematics.

Text Books:
1. “Abhyaspustakam”, Dr. H. R. Vishwasa, Samskrita Bharati Publication, New
Delhi, 1st Edition, 2012.

2. “Teach Yourself Sanskrit”: Prathama Diksha, edited by Vempati
Kutumbashastri, Rashtriya Sanskrit Sansthanam, New Delhi, 1st Edition,
2002.
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Reference Books:

1.

2.

“Technical Literature in Sanskrit”, S. Balachandra Rao, Rashtriya
Sanskrit Vidyapeetha, 1st Edition, 2005.

“Sanskrit and Science”, Prabhakar Apte, Central Institute of Indian
Languages, 1st Edition, 2003.

“Scientific Heritage of India in Sanskrit”, R. Ganapathi, Bharatiya Vidya
Bhavan, 1st Edition, 1990.

“Sanskrit and Artificial Intelligence”, Rick Briggs, Al Magazine (Journal
Paper), 1st Edition, 1985.

“Essentials of Sanskrit Language for Engineering Students”, M.
Sampath Kumar, Sri Chandrasekharendra Saraswathi Viswa
Mahavidyalaya, 1st Edition, 2010.

“Vyavaharika Samskritam (Functional Sanskrit)”, R.S. Vadhyar, R.S.
Vadhyar & Sons, 3rd Edition, 2008.

Course Outcomes:

After completion of the course, student will be able to

1.
2.

3.

Understand the structure and grammar of Sanskrit relevant to technical usage.
Recognize and interpret key technical terms and concepts from ancient Sanskrit
literature.

Translate and explain Sanskrit verses that relate to scientific and engineering
disciplines.

. Develop an interdisciplinary perspective connecting ancient wisdom with

contemporary science.

. Appreciate the contribution of Sanskrit to Indian scientific, philosophical, and

cultural heritage.

* %k %
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I Year M. Tech.PEED I/II -Semester LT P C
Course Code:53155/53255 2 0 0O

STRESS MANAGEMENT BY YOGA
(Audit Course - I/II)
Prerequisites: Basic awareness of mental and physical health.

Course Objectives:

1. To introduce the concept of stress and its impact on physical and mental
well-being.

2. To provide an understanding of yoga as a tool for stress relief and
emotional balance.

3. To teach various yogic practices including asana, pranayama, and
meditation for managing stress.

4. To cultivate self-awareness, relaxation, and resilience through regular
yogic practice.

5. To promote a healthy lifestyle by integrating yogic discipline in daily life.

Unit 1: ( ~6 Lecture Hours)
Definitions of Eight parts of yoga. (Ashtanga).

Unit 2: ( ~6 Lecture Hours)
Yam and Niyam.

Unit 3: ( ~7 Lecture Hours)

Do’s and Dont’s in Life : Ahinsa, Satya, Astheya, Bramhacharya and Aparigraha.
Shaucha, Santosh, Tapa, Swadhyay, Ishwarpranidhan.

Unit 4: ( ~6 Lecture Hours)
Aasan and Pranayam.

Unit 5: ( ~7 Lecture Hours)

Various Yoga Poses and their Benefits for Mind and Body. Regularization
of Breathing Techniques and its Effects, Types of Pranayam.

Text Books:

1. “Yogic Asanas for Group Training — Part I”, Janardan Swami Yogabhyasi Mandal,
Janardan Swami Yogabhyasi Mandal, Nagpur, Standard Edition, 1990.

2. “Rajayoga or conquering the Internal Nature”, Swami Vivekananda, Advaita
Ashrama (Publication Department), Kolkata, 2010.

Reference Books:

1. “The Heart of Yoga: Developing a Personal Practice”, T.K.V. Desikachar, Inner
Traditions, 1st Edition, 1999.
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. “Yoga for Stress Relief”, Swami Shivapremananda, Jaico Publishing House, 1st
Edition, 2002.

. “Light on Yoga”, B.K.S. Iyengar, HarperCollins, Revised Edition, 2015.

. “The Relaxation Response”, Herbert Benson, HarperTorch, Updated Edition,
2000.

. “Yoga for Wellness”, Shri Yogendra, The Yoga Institute, 1st Edition, 2001.
. “Yoga as Medicine”, Timothy McCall, Bantam Books, 1st Edition, 2007.

Course Outcomes:

After completion of the course, student will be able to

. Understand the causes and physiological effects of stress.

. Apply basic yogic techniques to reduce stress and enhance focus.

. Practice breathing techniques and meditation to maintain emotional

stability.

. Demonstrate improved physical flexibility, mental clarity, and stress
tolerance.

. Incorporate yoga as a sustainable approach to managing academic,
professional, and personal pressures.

* % %
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I Year M. Tech.PEED I/II -Semester LT P C
Course Code: 53156/53256 2 0 0O

CONSTITUTION OF INDIA
(Audit Course — I/II)

Prerequisites: - Basic knowledge of Indian history and Governance

Course Objectives:

1. To provide a comprehensive understanding of the Indian Constitution, its
structure, and significance.

2. To familiarize students with the fundamental rights, duties, and directive
principles.

3. To introduce the key organs of government and their roles in a democratic
system.

4. To promote awareness of constitutional values, governance mechanisms, and
public responsibility.

5. To understand the relationship between the Constitution and the legal-
administrative framework of India.

Unit 1: ( ~ 6 Lecture Hours)

Constitution Drafting History, Constitutional Philosophy:

History of Making of the Indian Constitution, History Drafting Committee,
(Composition and Working). Philosophy of the Indian Constitution, Preamble, Salient
Features.

Unit 2: ( ~6 Lecture Hours)

Rights and Duties Framework:

Contours of Constitutional Rights and Duties, Fundamental Rights Right to
Equality, Right to Freedom, Right against Exploitation, Right to Freedom of Religion,
Cultural and Educational Rights, Right to Constitutional Remedies, Directive
Principles of State Policy, Fundamental Duties.

Unit 3: ( ~7 Lecture Hours)

Organs of Governance:

Parliament, Composition, Qualifications and Disqualifications, Powers and
Functions, Executive, President, Governor, Council of Ministers, Judiciary,
Appointment and Transfer of Judges, Qualification, Powers and Functions.

Unit 4: ( ~7 Lecture Hours)

Local Administration:

District’s Administration Head, Role and Importance. Municipalities: Introduction,

Mayor and Role of Elected Representative, CEO of Municipal Corporation. Panchayat

Raj: Introduction, PRI: Zila Panchayat, Elected Officials and their Roles, CEO Zila

Panchayat, Position and Role, Block Level, Organizational Hierarchy (Different
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Departments), Village Level, Role of Elected and Appointed Officials, Importance of
Grass Root Democracy.

Unit 5: ( ~6 Lecture Hours)

Election Commission:

Role and Functioning, Chief Election Commissioner and Election Commissioners.
State Election Commission: Role and Functioning. Institute and Bodies for the and
Women.

Text Books:
1. “The Constitution of India” (Bare Act), Government Publication, 1st Edition, 1950.

2. “Dr. B.R. Ambedkar: Framing of Indian Constitution”, Dr. S.N. Busi, Ava
Publications, 1 Edition, 2016.

Reference Books:

1. “Introduction to the Constitution of India”, M. P.Jain, LexisNexis, 7th Edition,
2014.

2. “Introduction to the Constitution of India”, D. D. Basu, LexisNexis, 22nd Edition,
2015.

3. ‘Indian Polity, M. Laxmikanth”, McGraw Hill Education, 6th Edition, 2021.

“Our Constitution”, Subhash Kashyap, National Book Trust, 1st Edition, 2011.

“The Constitution of India”: A Contextual Analysis, Arun K. Thiruvengadam,

Bloomsbury Publishing, 1st Edition, 2017.

6. “The Constitution of India”, P.M. Bakshi, Universal Law Publishing, 17th Edition,
2020.

Skl

Course Outcomes:

After completion of the course, student will be able to

1. Describe the history, evolution, and philosophy behind the Constitution of
India.

2. Explain the fundamental rights and duties of citizens and the structure of the
Indian government.

3. Analyze the functioning of constitutional bodies and judicial systems.

4. Understand the significance of constitutional amendments and landmark legal
cases.

5. Demonstrate responsible citizenship and awareness of constitutional
governance.

& % &
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I Year M. Tech.PEED I/II -Semester LT P C
Course Code: 53157/53257 2 00O
VALUE EDUCATION
(Audit Course - I/II)

Prerequisites: Basic Understanding of Ethics and Social Responsibility
Course Objectives:

1. To help students understand the importance of values in personal and
professional life.

To promote ethical behavior and decision-making based on human values.
To develop a sense of responsibility, empathy, and integrity.

To cultivate respect for diversity, equality, and sustainable living.

To encourage self-reflection and a commitment to lifelong value-based
learning.

ah LN

Unit 1: ( ~6 Lecture Hours)

Values and Ethics:

Values and Self-Development, Social Values and Individual Attitudes, Work
Ethics, Indian Vision of Humanism, Moral and Non- Moral Valuation,
Standards and Principles, Value Judgements.

Unit 2: ( ~6 Lecture Hours)
Core Personal Values:

Importance of Cultivation of Values, Sense of Duty, Devotion, Self-Reliance,
Confidence, Concentration, Truthfulness, Cleanliness, Honesty, Humanity,
Power of Faith, National Unity, Patriotism, Love for Nature, Discipline.

Unit 3: ( ~6 Lecture Hours)
Personality Traits:

Personality and Behavior Development, Soul and Scientific Attitude, Positive
Thinking, Integrity and Discipline, Punctuality, Love and Kindness.

Unit 4: ( ~7 Lecture Hours)

Virtuous Living:

Avoid Fault Thinking, Free from Anger, Dignity of Labour, Universal
Brotherhood and Religious Tolerance, True Friendship, Happiness vs Suffering,
Love for Truth, Aware of Self- Destructive Habits, Association and Cooperation,
Doing Best for Saving Nature.
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Unit 5: ( ~7 Lecture Hours)
Character and Wisdom:

Character and Competence, Holy Books vs Blind Faith, Self-Management and
Good Health, Science of Reincarnation, Equality, Nonviolence, Humility, Role of
Women, All Religions and Same Message, Mind Your Mind, Self-Control,
Honesty, Studying Effectively.

Text Books:
1. “Values and Ethics for Organizations: Theory and Practice”, S. K.
Chakraborty, Oxford University Press, 1st Edition, 1998 (paperback
reprint 1999.

2. “Value Education and Professional Ethics”, R.R. Gaur, R. Sangal, G.P.
Bagaria, Excel Books, 1st Edition, 2010.

Reference Books:
1. “Education in Values: A Source Book”, UNESCO, NCERT Publication,
1st Edition, 2002.

2. “Value Education: Principles and Practice”, S. Ignacimuthu, Don Bosco
Publications, 1st Edition, 2009.

3. “Value Education: Theory and Practice”, G. Rajagopalan, Bharatiya
Vidya Bhavan, 1st Edition, 2011.

4. “Education for Values in Schools — A Framework”, NCERT, NCERT
Publication, 1st Edition, 2012.

S. ‘Education in Human Values”, A.C. Bhaktivedanta Swami Prabhupada,
Bhaktivedanta Book Trust, 1st Edition, 2001.

6. “Teaching of Values: Some Reflections”, M. M. Goel, Shipra
Publications, 1st Edition, 2005.
Course Outcomes:

After completion of the course, student will be able to
1. Recognize and apply core human values such as honesty, compassion,
and respect.
2. Analyze ethical dilemmas and make morally sound decisions.
3. Demonstrate socially responsible behavior in both personal and
professional contexts.
. Promote harmony in relationships, society, and the environment.
. Engage in continuous personal development guided by ethical principles.

SRS
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I Year M. Tech.PEED I/II -Semester LT P C
Course Code: 53158/53258 2 0 0O

DISASTER MANAGEMENT
(Common to PEED, DECE, CSE, CNIS, WMC)
Prerequisites: Awareness about Environmental Issues.

Course Objectives:

1. Learn to demonstrate a critical understanding of key concepts in
disaster risk reduction and humanitarian response.

2. Critically evaluate disaster risk reduction and humanitarian response
policy and practice from multiple perspectives.

3. Critically understand the strengths and weaknesses of disaster
management approaches, preparedness, planning, management and
programming in different countries, particularly their home country or
the countries they work in.

4. Students will get the overview on the roles of government and non-
government agencies in disaster management.

5. Describe the basic concepts of the emergency management cycle
(mitigation, preparedness, response and recovery) and their application
on various types of disasters.

Unit 1: (~8 Lecture Hours)

Introduction and Repercussions of Disasters and Hazards:

Definition, classification, characteristics, causes and impacts of Natural and
Manmade Disasters — Industrial disasters, case studies pertaining to specific
geographical areas.

Unit 2: (~5 Lecture Hours)

Disaster Risk Assessment:

Concept and Elements, Disaster Risk Reduction, People’s participation, Risk
Assessment, Strategies for Survival, Case Studies of Global, National and Local
disasters, Techniques of Risk Reduction for different disasters and Emergency
Preparedness.

Unit 3: ( ~5 Lecture Hours)

Disaster Preparedness and Management:

Monitoring of Phenomena Triggering a Disaster or Hazard; Evaluation of Risk:
Application of Remote Sensing, Data from Meteorological and other Agencies,
Disaster Management Communication: Role of Mass Media and Citizen Centric
Approach, Government and Community Preparedness. Disaster Management Cycle.
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Unit 4: (~5 Lecture Hours)

Disaster Prone Areas of India:

Study of Seismic Zones; Areas Prone to Floods, Cloudburst and Droughts,
Landslides and Avalanches; Areas Prone to Cyclonic and Coastal Hazards
with specific reference to Tsunami; Post-Disaster Diseases and Epidemics.

Unit 5: (~6 Lecture Hours)

Technological Interventions for DRR & Global Framework: Technologies
for the detection of multi hazard Early Warning Systems.

Global Framework: Role of UNDRR - Overview of Sendai Framework,
Environmental Cooperation and Peace Building, Concept and Strategies of
Disaster Mitigation, Emerging Trends in Mitigation - Structural Mitigation
and Non-Structural Mitigation, Programs of Disaster Mitigation in India.
Disaster Management Act, 2005, National Policy on DM Policy, NDMA in
Disaster Mitigation in India.

Text Books:

1. R.Nishith, Singh A.K,“Disaster Management in India: Perspectives, issues
and strategies “New Royal book Company, 2rd Edition, 2021.

2. Sahni,Pradeep Et.Al.(Eds.),” Disaster Mitigation Experiences
and Reflections”, Prentice Hall of India, New Delhi, 3rd Edition, 2018.
3. Goel S.L, Disaster Administration and Management Text and Case Studies”, Deep

& Deep Publication Pvt. Ltd., New Delhi, 4t Edition, 2020.

Reference Books:

1. “Disaster Management Guidelines”. GOI-UNDP Disaster Risk Reduction
Programme (2009-2012).

2. “Disaster Medical Systems” Guidelines Emergency Medical Services

Authority.

. “State of California”, EMSA No.214, June 2023.

4. Satapathy S. (2013). 2nd Edition. “Psychosocial care in Disaster
management, A Training of Trainers Manual (ToT)”, NIDM Publication.

5. Guerisse P.2005. “Basic Principles of Disaster Medical Management”. Act
Anaesth. Belg; 56:395-401.

6. :Aim and Scope of Disaster Management”. Study Guide prepared by
Sharman and Hansen. UW-DMC, University of Washington.

7. UNEP.org- ECO — DRR.

w
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Online Resources:

©® N s b
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https://ndma.gov.in/

https:/ /www.undrr.org/
https://www.undrr.org/implementing-sendai-framework
https://onlinecourses.swayam?2.ac.in/cec24_hs83 /preview

https:/ /www.mooc-list.com/tags/earthquake

https:/ /freevideolectures.com/course/3581 /earthquakes-in-your-backyard
https://summer.uci.edu/online/

http:/ /www.open.edu/openlearn/free-courses/full-catalogue

https:/ /www.edx.org

. https:/ /www.disasterready.org/courses
. https:/ /www.unep.org/explore-topics /disasters-conflicts /what-we-

do/disaster-risk-reduction/ecosystem-based-disaster-risk

Course Outcomes:
After completion of the course, student will be able to

1.

Acquire the knowledge of different disasters and measures to reduce the
risk due to disasters.

Acquire the knowledge on different methodologies of Risk Assessment.
Gain the technical and community based strategies for disaster
preparedness, mitigation and Risk Reduction.

Understand and evaluate disaster phenomenon and risks specific to
India.

Apply International frameworks (UNDRR/Sendai) and National
mechanisms (NDMA/SDMA) to develop technology driven solutions for
DRR.

* k¥
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II Year M.Tech. PEED I- Semester LTPC
Course Code:533AW 3003

SMART METERING AND COMMUNICATION PROTOCOLS
(Program Elective V.1)

Prerequisites: Nil

Course Objectives:

1. To Understand smart metering architecture and communication networks
fundamental to modern energy systems.

2. To Analyze and apply various communication standards and protocols used in
smart meters and smart grid infrastructures.

3. To Design secure and efficient communication systems for Advanced Metering
Infrastructure (AMI), including HAN, NAN, and WAN.

4. To Evaluate demand-side integration strategies and data management techniques
within smart grids.

5. To Develop practical simulations or prototypes demonstrating smart meter
communication protocols and system resilience.

Unit 1: ( ~9 Lecture Hours)

Fundamentals of Smart Metering and AMI:

Concepts: Smart grid vs traditional grid, smart metering architecture, key
components of smart meters, Advanced Metering Infrastructure (AMI): Drivers,
benefits, needs, Hierarchical communication models: Home Area Network (HAN),
Neighborhood Area Network (NAN), Wide Area Network (WAN), data concentrators,
and Meter Data Management Systems (MDMS).

Unit 2: ( ~9 Lecture Hours)

Communication Protocols and Standards:

Protocols for smart metering: Modbus, DNP3, IEC 61850, DLMS/COSEM (IEC
62056 series), Open Smart Grid Protocol (OSGP), ANSI C12.22 Power-line
communication (PLC) technologies: PRIME, G3-PLC, S-FSK, broadband PLC.

Unit 3: ( ~12 Lecture Hours)

Networking Models and Technologies:

Computing and communication frameworks in smart grids: ISO/OSI and TCP/IP
models, Network media: Wired (Ethernet, fiber), Wireless (Bluetooth, ZigBee, Wi-Fi,
Cellular, NB-IoT, LTE-M), M-Bus/Wireless M-Bus Integration of communication
legacies: Ethernet, CAN, I2C, LIN, Z-Wave.
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Unit 4: ( ~6 Lecture Hours)

Demand-Side Integration & Data Management:

Demand Side Integration (DSI): Services, hardware support, system-level
implementation, Pricing Strategies: Real-time pricing, time-of-use, peak-load pricing,
Data Management: MDMS, data concentrators, forecasting, cloud-based
approaches.

Unit 5: ( ~8 Lecture Hours)

Security, Syndication & Advanced Applications:

Cybersecurity in smart grids: Symmetric and asymmetric encryption,
authentication, threats (data injection, load-altering attacks) Integration with
SCADA, PMUs, distribution automation equipment: [EDs, RTUs, distribution
management systems Emerging topics: [oT protocols (MQTT, CoAP), RESTful APIs,
WebHooks for smart metering.

Text Books:

1. “Smart Grid Technologies: Communication Technologies and Standards”,
Gungor et al., IEEE Trans. on Industrial Informatics.
2. “Smart Grid: Technology and Applications”, Janaka Ekanayakeet al.

Reference Books:
1. “Communication Networks for Smart Grids”, Budka, Deshpande, Thottan
(Springer).

Online Resources:
1. https://onlinecourses.nptel.ac.in/noc21_ee68/preview

Course Outcomes:

After completion of the course, student will be able to

1. Explain the need for cybersecurity in smart grids and describe encryption,
authentication, and protection mechanisms.

2. Identify and analyze different cyber threats such as data injection and load-
altering attacks affecting smart metering systems.

3. Evaluate the integration of smart meters with SCADA, PMUs, IEDs, RTUs, and
distribution automation systems for enhanced grid operation.

4. Apply IoT-based communication protocols (MQTT, CoAP) and APIs (RESTful,
WebHooks) for advanced smart metering.

5. Assess the role of syndication and emerging technologies in enabling secure,
interoperable, and future-ready smart grid solutions.

* % %
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II Year M.Tech. PEED I- Semester LTPC
Course Code: 533AX 3003
DYNAMICS OF ELECTRICAL MACHINES
(Program Elective-V.2)

Prerequisites: Machine Modeling and Analysis (531AB)
Course Objectives:

1. To introduce the fundamental principles of electromechanical energy conversion
and machine modelling.

2. To develop analytical skills to formulate and solve electro dynamical equations
using physical system analogies and Lagrange’s method.

3. To provide an in-depth understanding of the steady-state and dynamic
performance of DC machines and their applications in speed control.

4. To analyze the dynamic behaviour of induction machines during various
operating conditions including starting, braking, and transient states.

S. To explore the electromechanical dynamics of synchronous machines, including
small-signal stability and state-variable modelling.

Unit 1: (~9 Lecture Hours)

Basic Machine Theory:

Electromechanical Analogy, Magnetic Saturation, Rotating field theory,
Operation of Inductor motor, Equivalent circuit, Steady state equation of DC
machines, Operation of synchronous motor, Power angle characteristics.

Unit 2: (~9 Lecture Hours)

Electrodynamical Equation & their Solutions :

Spring and Plunger system, Rotational motion, mutually coupled coils,
Lagrange’s equation, Application of Lagrange’s equation, and Solution of Electro
dynamical equations.

Unit 3: (~9Lecture Hours)

Dynamics of DC Machines:

Separately excited DC generator and motors, Steady-state and Transient
analysis, Interconnection of machines, Ward Leonard system of speed control
system efficiency.

Unit 4: (~9 Lecture Hours)
Induction Machine Dynamics:

Induction machine dynamics during starting and braking, Accelerating time,
Induction machine dynamic during normal operation, Equation for dynamical
response of the induction motor.
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Unit 5: (~9 Lecture Hours)

Synchronous Machine Dynamics :

Electromechanical equation, Motor operation, Generator operation,
small oscillations, General equations for small oscillations,
Representation of the oscillation equations in state variable form.

Text Books:

1. Sen GuptaD.P. and J.W, “Electrical Machine Dynamics “, Macmillan Press
Ltd., 1980.

2. Bimbhra P.S., “Generalized Theory of Electrical Machines”, Khanna
Publishers, 2002.

Reference Books :

1. Vedam Subranmanyam, “Thyristor control of Electric Drives”.

2. Article in IEEE Transactions on Energy Conversion, “Performance
Optimization of Induction motors during Voltage-controlled soft
starting”, July 2004.

Online Resources:

1. http://www.digimat.in/nptel/courses/video/ 108106023

2. https://www.youtube.com/playlist?list=PLbMVogVjSnJQBG9363J1uq5SFnq4
m1lyGXL

Course Outcomes:

After completion of the course, student will be able to

1. Explain the concepts of electromechanical analogy, magnetic saturation, and
rotating field theory.

2. Apply Lagrange’s equations to model and solve electro dynamical systems.

3. Analyze the steady-state and transient performance of DC machines and their
control using the Ward Leonard system.

4. Evaluate the dynamic response of induction machines under starting, braking,
and normal operating conditions.

5. Examine synchronous machine dynamics, power-angle characteristics, and small
oscillations using state-variable representation.

* %k %
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II Year M.Tech. PEED I- Semester LT PC
Course Code : 533AY 30 0 3

WIDE BAND GAP DEVICES FOR POWER ELECTRONICS APPLICATIONS
(Program Elective V.3)

Prerequisites: Nil

Course Objectives:

1. To introduce the characteristics and evolution of wide band gap (WBG)
devices such as SiC and GaN, and to understand their advantages and
challenges in power converter design.

2. To analyze the switching behavior and driver circuit requirements of GaN
transistors, including loss mechanisms and protection strategies.

3. To develop modeling techniques for GaN devices, including electrical,
thermal, and reliability aspects.

4. To address high-frequency design considerations, including parasitics,
EMI, thermal management, and PCB layout for WBG-based systems.

5. To explore practical applications of GaN devices in power conversion
systems for electric vehicles, renewable energy, and RF amplifiers.

Unit 1: ( ~9 Lecture Hours)
Wide Band Gap Devices:

Introduction to basic power devices, characteristics, and applications — Silicon
Power MOSFETs 1976-2010, SiC Planer Power MOSFETs, SiC Trench-Gate
Power MOSFETs, Need of GaN device, Basic GaN Transistor structure, GalN
Vertical Power HEFTs and Horizontal Power HEFTs, Different types of wide
band gap devices, advantages and challenges in designing converters with wide
band gap devices.

Unit 2: ( ~9 Lecture Hours)

GaN Transistor Characteristics & Driver Circuits:

Turn ON and Turn OFF switching characteristics of GaN devices, Hard switching
loss analysis, Gate driver design, Impact of gate resistance, dv/dt and di/dt
immunity, etc., Protection design for double pulse test set-up.

Unit 3: ( ~9 Lecture Hours)

Modeling and Measurement of GaN Transistors:
Electrical and thermal modeling of GaN transistors, Thermal management,
and Reliability.
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Unit 4: ( ~10 Lecture Hours)

High-frequency design complexity:

The impact of parasitic inductance and capacitance, EMI filter design for high-
frequency power converters, and Heat sink design.

PCB Design:

Power circuit design, Driver circuit design, Single layer and Multilayer PCBs,
separation of the power circuit and driver circuit, High-frequency power loop
optimization.

Unit 5: ( ~8 Lecture Hours)

Applications:
GaN in AC/DC & DC/AC Power Converters, GaN in Switched Mode Power
Amplifiers, Electric Vehicle Applications, and Renewable Applications.

Text Books:

1. A. Lidow, J. Strydom, M. D. Rooij, D. Reusch, GaN “Transistors for Efficient
Power Conversion”, Wiley, 2014.

2. G. Meneghesso, M. Meneghini, E. Zanoni, “Gallium Nitride-enabled High
Frequency and HighEfficiency Power Conversion,” Springer International
Publishing, 2018.

3. Maurizio Di Polo Emilio, “GaN and SiC Power Devices”, Springer, 2024.

Reference Books:

1. B.J.Baliga, “Gallium Nitride and Silicon Carbide Power Devices,” World
Scientific Publishing Company, 2017.

2. F. Wang, Z. Zhang and E. A. Jones, “Characterization of Wide Bandgap Power
Semiconductor Devices”, IET, 2018.

Online Resources:
1. https:/ /nptel.ac.in/courses/ 108108377
2. https:/ /nptel.ac.in/courses/ 108106480

Course Outcomes:

After completion of the course, student will be able to

1. Explain the basic operation of wide band gap devices.

2. Analyze switching characteristics, gate driver requirements and protection of GalN
devices for high frequency operation.

3. Ability to do electrical and thermal modeling of wideband devices, as well as
EMI filter design for high-frequency power converters.

4. Familiar with compact single-layer and multilayer PCB designs according to
industrial needs.

5. Utilize wide band gap devices for real-time applications through simulation and
experimental studies.

* & K
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II Year M.Tech. PEED I- Semester LTPC
Course Code: 533AZ 3003
ENERGY STORAGE TECHNOLOGIES
(Program Elective V.4)

Prerequisites: Nil

Course Objectives:

1. To provide an overview of the fundamental concepts and generalized techniques
of energy storage.

2. To study and compare the different types of energy storage systems along with
their features and characteristics.

3. To understand the management, control strategies, and practical applications of
energy storage in power systems.

4. To evaluate the role of energy storage in integrating renewable energy, smart
grids, and electric mobility.

5. To explore the market potential of electrical energy storage through various
forecasting methods.

Unit 1: ( ~9 Lecture Hours)

The Roles of Electrical Energy Storage Technologies in Electricity Use:
Characteristics of electricity, Electricity and the roles of EES, High generation cost
during peak-demand periods, Need for continuous and flexible supply, Long
distance between generation and consumption, Congestion in power grids,
Transmission by cable, Emerging needs for EES, More renewable energy, Less fossil
fuel, Smart Grid uses, The roles of electrical energy storage technologies, The roles
from the viewpoint of a utility, The roles from the viewpoint of consumers, The roles
from the viewpoint of generators of renewable energy.

Unit 2: ( ~10 Lecture Hours)

Types and Features of Energy Storage Systems:

Classification of EES systems, Mechanical storage systems, Pumped hydro storage
(PHS), Compressed air energy storage (CAES), Flywheel energy storage (FES),
Electrochemical storage systems, Secondary batteries, Lead-Acid Batteries, Lithium-
Ion Batteries, Flow batteries, Other Batteries in Development, Chemical energy
storage, Hydrogen (H2), Synthetic Natural Gas (SNG), Electrical storage systems,
Double- Layer Capacitors (DLC), Superconducting Magnetic Energy Storage
(SMES),Thermal storage systems, Standards for EES, Technical comparison of EES
technologies.

Unit 3: ( ~6 Lecture Hours)

Applications of EES:

Present status of applications, Utility use (conventional power generation, grid
operation & service), Consumer use (uninterruptable power supply for large
consumers), EES installed capacity worldwide, New trends in applications,

99



2025-2026 Power Electronics & Electric Drives

Renewable energy generation, Smart Grid, Smart Micro grid, Smart House, Electric
vehicles.

Unit 4: ( ~12 Lecture Hours)

Management and Control Hierarchy of EES:

Internal configuration of battery storage systems, External connection of EES
systems, Aggregating EES systems and distributed generation (Virtual Power Plant),
“Battery SCADA” aggregation of many dispersed batteries.

Demand for Energy Storage:

Growth in Variable Energy Resources, Relationship between balancing services and
variable energy resources, Energy Storage Alternatives, Variable Generator Control,
Demand Management, Market Mechanisms, Longer Term Outlook.

Valuation Techniques:

Overview, Energy Storage Operational Optimization, Market Price Method, Power
System Dispatch Model Method, Ancillary Service Representation, Energy Storage
Representation, Survey of Valuation Results.

Unit 5: ( ~ 10 Lecture Hours)

Forecast of EES Market Potential by 2030:

EES market potential for overall applications, EES market estimation by Sandia
National Laboratory (SNL), EES market estimation by the Boston Consulting Group
(BCG), EES market estimation for Li-ion batteries by the Panasonic Group, EES
market potential estimation for broad introduction of renewable energies, EES
market potential estimation for Germany by Fraunhofer, Storage of large amounts of
energy in gas grids, EES market potential estimation for Europe by Siemens, EES
market potential estimation by the IEA, Vehicle to grid concept, EES market
potential in the future.

Text Books:
1. Paul Breeze, “Power System Energy Storage Technologies”, 1st Edition,
Academic Press.
2. Alfred Rufer, “Energy Storage: Systems and Components”, CRC Press, 2017.
Reference Books:
1. Huggins and Robert, “Energy Storage Fundamentals, Materials and
Applications”, Springer.
2. andreasoberhofer@gmzx.de
3. www.ecofys.com/com/publications

Online Resources:

1. https://onlinecourses.nptel.ac.in/noc24_ee41/preview
2. https://nptel.ac.in/courses/108107113
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Course Outcomes:

After the completion of the course, the student will be able to

1.

Understand the basic need and role of electrical energy storage (EES) in power
systems.
Identify different types of energy storage systems and explain their features.
Analyze the various applications of EES in utilities, renewable energy, smart
grids, and electric vehicles.
Nlustrate the management and control of EES, including battery systems and
virtual power plants.
Evaluate the demand, benefits and Forecasting methods of EES in modern
power systems.

* %k 3k
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II Year M. Tech.PEED I- Semester LT P C
Course Code:533GA 3 0 0 3

GENERATIVE Al
(Open Elective)

Prerequisites: Knowledge of Al, ML, deep learning, basic mathematics, optimization,
and Python Programming.

Course Objectives:

1. To introduce the foundations, evolution, and core concepts of Al, ML, DL, NLP,
and Generative Al.

2. To develop understanding of advanced neural architectures and generative
models such as GANs, VAEs, and Transformers.

3. To explore Large Language Models, prompt engineering, and their real-world
applications.

4. To familiarize learners with frameworks, multimodal applications, and ethical
considerations in Generative Al.

5. To enable students to develop practical expertise in implementing generative Al
solutions using modern frameworks, tools, and APIs for real-world applications.

Unit 1: (~ 10 Lecture Hours)

Foundations of AI and Generative Models:

Introduction and historical evolution to Artificial Intelligence (Al), Machine Learning
(ML), Natural Language Processing (NLP)and Deep Learning (DL), Structure of
Artificial Neural Networks (ANNs), Mathematical and computational foundations of
generative modeling, Overview of generative models and their applications across
various domains; Importance of Generative Al in modern applications, Transfer
learning and in advancing Generative Al.

Unit 2: (~ 9 Lecture Hours)

Advanced Neural Architectures for Generative AI:

Variational Autoencoders (VAEs): principles and applications, Generative Adversarial
Networks (GANSs): architecture and working principles; Transformer architecture and
attention mechanisms (in detail); Long Short-Term Memory Networks (LSTMs) and
the limitations of traditional RNNs/LSTMs, Advanced Transformer architectures and
techniques, Pre-training and transfer learning strategies for generative models.

Unit 3: (~ 9 Lecture Hours)

Large Language Models and Prompt Engineering:

Overview of Large Language Models (LLMs), GPT architecture, variants, and working
principles, Pré-training and fine-tuning GPT models for applications (e.g., chatbots,
text generation), Case study: GPT-based customer support chatbot, BERT
architecture, pre-training objectives, and fine-tuning, Prompt Engineering:
Designing effective prompts, controlling model behavior, and improving output
quality, Fine-tuning language models for creative writing and chatbot development
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Unit 4: (~ 9Lecture Hours)

Multi-Agent Systems and Generative AI Applications:

Introduction to Multi-Agent Systems (MAS),Types of agents: reactive, deliberative,
hybrid, and learning agents, Multi-agent collaboration and orchestration for
generative tasks, Use cases: autonomous research assistants, cooperative creative
generation, distributed problem-solving, Frameworks and tools: AutoGen, CrewAl,
Hugging GPT for LLM-powered multi-agent systems, Generative Al applications: Art,
Creativity, Image/Video generation, Music composition, Healthcare, Finance, Real-
world case studies and deployment challenges.

Unit 5: (~ 9Lecture Hours)

Frameworks, Multimodal Applications, and Ethics:

LangChain framework: components and LLM application development, Retrieval-
Augmented Generation (RAG), Embeddings, Indexing networks, and Vector
databases, Generative Al across modalities: Text, Code, Image, and Video
generation, Image and Video generation using GANs and VAEs, Multimodal
Generative Al: integration and training strategies, Ethical considerations: bias,
fairness, trust, and responsible Al deployment, Social and legal implications of
Generative Al, Risk mitigation strategies and real-world ethical case studies.

Text Books:
1. Altaf Rehmani, “Generative Al for Everyone: Understanding the Essentials and
Applications of this Breakthrough Technology”.
2. Charu C. Aggarwal, “Neural Networks and Deep Learning”: A Textbook. Joseph
Babcock, Raghav Bali, Generative Al with Python and TensorFlow 2, 2024.

Reference Books:

1. Josh Kalin, “Generative Adversarial Networks Cookbook”.

2. Jesse Sprinter, “Generative Al in Software Development”: Beyond the Limitations
of Traditional Coding, 2024.

Online Resources:

1. Fabian Gloeckle et al., Better & Faster Large Language Models via Multi-token
Prediction, arXiv:2404.19737v1, 2024.Vaswani et al., Attention Is All You Need,
NeurIPS 2017.

Course Outcomes:

After completion of the course, student will be able to

1. Demonstrate knowledge of Al foundations, generative models, and advanced
neural architectures.

2. Apply generative Al techniques to create solutions for text, image, video, and
multimodal tasks.

3. Design, fine-tune, and optimize Large Language Models for specific applications.

4. Evaluate ethical, social, and legal implications of Generative Al deployments and
propose.

5. Develop and deploy generative Al-based applications by leveraging state-of-the-
art frameworks, libraries, and APIs to solve real-world problems effectively.

* % %
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II Year M.Tech. PEED I- Semester LT P C
Course Code:533GB 3 0 0 3

INTRUSION DETECTION SYSTEMS
(Open Elective)
Prerequisites: Computer Networks, Computer Programming.

Course Objectives:

1. Understand computer and network threats, vulnerabilities, and basic security
solutions.

2. Analyze cyber-attacks and study IDS/IPS models, detection techniques, and
evaluation methods.

3. Explore advanced threats like malware, botnets, insider attacks, and apply
defense mechanisms.

Unit 1: (~9 Lecture Hours)
The state of threats against computers, and networked systems, Overview of

computer security solutions, firewalls, why they fail -Exploits, Vulnerabilities, and
Buffer Overflow Attacks, VPN’s.

Unit 2: (~9 Lecture Hours)

Layers of security, threat, Harmful acts, Internet Governance, Challenges and
Constraints, Computer Criminals, CIA Triad, Assets and Threat, motive of attackers,
active attacks, passive attacks, Software attacks, hardware attacks, Spectrum of
attacks, Taxonomy of various attacks.

Unit 3: (~ 9 Lecture Hours)

Overview of Intrusion Detection and Prevention systems, A General IDS model and
taxonomy, Network and Host-based IDS, Signature-based Solutions, Snort, Snort
rules, Evaluation of IDS, Cost sensitive IDS

Unit 4: (~ 9 Lecture Hours)

Anomaly Detection Systems and Algorithms, Network Behavior Based Anomaly
Detectors (rate based)-Host-based Anomaly Detector, Software Vulnerabilities, State
transition, Immunology, Payload Anomaly Detection

Unit 5: (~9 Lecture Hours)

Attack trees and Correlation of alerts, Intruders, Proxy Servers and Anonymizers,
Phishing, Password Cracking, Keyloggers and Spywares, Virus and Worms, Botnets,
Malware detection, Trojan Horse and Backdoors, Steganography, DoS and DDoS
attacks, SQL Injection, Buffer Overflow.

Text Books:
1. William Stallings, “Network Security Essentials”: Applications and Standards,
6th Ed., Pearson, 2017.
2. N. M. Fadia, “Guide to Intrusion Detection and Prevention Systems (IDPS)”,
New Delhi, India: Firewall Media, 2009.
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Reference Books:

1.

2.

Nina Godbole and Sunit Belpure, “Cyber Security Understanding Cyber
Crimes, Computer Forensics and Legal Perspectives”, Wiley.

Peter Szor, “The Art of Computer Virus Research and Defense”, Symantec
Press ISBN 0-321-30545-3.

Online Resources:

1.
2.

oA W

Cybrary https://www.cybrary.it

Cisco Networking Academy

https:/ /www.netacad.com/courses/cybersecurity

Coursera — https://www.coursera.org/courses?query=intrusion%20detection
edX https://www.edx.org/learn/cybersecurity

TryHackMe https://tryhackme.com
https://cybersecurity.springeropen.com/articles/10.1186/s42400-019-0038-

Course Outcomes:
After completion of the course, student will be able to

1.

2.

3.

Understand computer and network threats and explain basic security
solutions including firewalls, VPNs, exploits, and buffer overflow attacks.
Identify and classify security threats, attacker motives, and the taxonomy of
various cyber-attacks across layers.
[Nlustrate the architecture of IDS/IPS, apply Snort rules, and evaluate
intrusion detection models and cost factors.
Analyze anomaly detection systems and algorithms for identifying
vulnerabilities in host and network environments.
Evaluate advanced cyber-attacks such as malware, phishing, and DoS/DDoS,
and apply appropriate defensive mechanisms.

* % %
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II Year M. Tech.PEED I Semester LT P C
Course Code:533GC 3 0 0 3
DIGITAL FORENSICS
(OPEN ELECTIVE)

Prerequisites: Computer Networks

Course Objectives:

1. Provides an in-depth study of the rapidly changing and fascinating field of
computer forensics.

2. Combines both the technical expertise and the knowledge required to investigate,
detect and prevent digital crimes.

3. Knowledge on digital forensics legislations, digital crime, forensics processes and
procedures, data acquisition and validation, e-discovery tools

4. E-evidence collection and preservation, investigating operating systems and file
systems, network

Unit 1: (~ 8 Lecture Hours)

Digital Forensics Science:

Forensics science, computer forensics, and digital forensics.

Computer Crime: Criminalistics as it relates to the investigative process, analysis of
cyber criminalistics area, holistic approach to cyber-forensics

Unit 2: (~ 8 Lecture Hours)

Cyber Crime Scene Analysis:

Discuss the various court orders etc., methods to search and seizure electronic
evidence, retrieved and un-retrieved communications, Discuss the importance of
understanding what court documents would be required for a criminal investigation.

Unit 3: (~ 10 Lecture Hours)

Computer Forensics Evidence and capture:

Data Recovery Defined-Data Back-up and Recovery-The Role of Back -up in Data
Recovery-The Data -Recovery Solution.

Evidence Collection and Data Seizure: Why Collect Evidence? Collection Options
Obstacles-Types of Evidence-The Rules of Evidence-Volatile Evidence-General
Procedure-Collection and Archiving-Methods of Collections-Art facts-Collection Steps
-Controlling Contamination: The chain of custody.

Unit 4: (~ 9 Lecture Hours)

Duplication and Preservation of Digital Evidence:

Preserving the Digital Crime Scene-Computer Evidence processing steps-Legal
Aspects of collecting and Preserving Computer forensic Evidence.

Computer image Verification and Authentication:

Special needs of Evidential Authentication - Practical Consideration-Practical
Implementation.
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Unit 5: (~ 8 Lecture Hours)

Mobile Forensics:

Mobile forensics techniques, mobile forensics tools.

Legal Aspects of Digital Forensics: IT Act 2000, amendment of IT Act 2008.
Recent trends in mobile forensic technique and methods to search and seizure
electronic evidence

Text Books:

1. John Vacca, “Computer Forensics: Computer Crime Scene Investigation”, Laxmi
Publications.

2. John Sammons, ‘The Basics of Digital Forensics”, Elsevier.

Reference Books:

1. B. Nelson, A. Phillips, C. Steuart, and K. Steuart, “Guide to Computer Forensics
and Investigations”, 6th ed. Boston, MA, USA: Cengage Learning, 2018.

2. Thomas J. Holt, Adam M. Bossler, Kathryn C. Seigfried-Spellar, “Cybercrime and
Digital Forensics: An Introduction”, Routledge.

3. William Oettinger, “Learn Computer Forensics: A beginner's guide to searching,
analyzing, and securing digital evidence”, Packt Publishing; 1st edition (30 April
2020), ISBN :1838648178.

Online Resources:

NPTEL - Digital Forensics https://onlinecourses.nptel.ac.in/noc22_cs66
SANS Digital Forensics Resources https://www.sans.org/digital-forensics
DFIR Training — https:/ /www.dfir.training

Cybrary — https://www.cybrary.it/course/computer-hacking-and-forensics
Hands-on guided labs and learning paths for forensics and ethical hacking.
TryHackMe — https:/ /tryhackme.com

ok

Course Outcomes:

After completion of the course, student will be able to

1. Understand the fundamentals of forensic science and computer crime, and
explain the role of digital forensics in investigating cyber-criminalistics.

2. Analyze the procedures of cyber-crime scene investigation, including legal
requirements, search and seizure of evidence, and interpretation of court orders.

3. Apply techniques for evidence collection, data recovery, and ensure chain of
custody while maintaining forensic soundness.

4. Demonstrate the ability to preserve, duplicate, and authenticate digital evidence
while complying with legal and forensic standards.

5. Evaluate mobile forensic tools and techniques, and assess the impact of legal
frameworks and emerging trends in digital forensics.

* % %
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II Year M.Tech. PEED I- Semester L T PC
Course Code:533GD 3 0 0 3
ENERGY FROM WASTE
(Open Elective)
Prerequisites: Nil

Course Objectives:

1. To classify various waste resources.

2. To identify various methods of waste disposal.

3. To study various energy generation methods from waste for better economic
development.

4. To understand dangerous impacts of waste and trade of e-waste.

5. To analyze various processes of recycling of waste and environmental benefits.

Unit 1: (~ 10 Lecture Hours)

Classification of waste and it’s handling:

Classification of waste — Agro based, Domestic, Bio-Medical, Forest residue,
Industrial waste, recycling of waste, Segregation of waste, waste treatment,
Environmental impacts. Land fill method for disposal of waste, Land fill
classification.

Guidelines for Minimization of Wastage in Society (Individual houses, Apartments,
Industries etc.)-Reduce, Reuse & Recycle. Minimization of all types of wastage
through Orientation programs, Awareness camps, workshops, seminar etc.

Group Discussion Activity (~2 Lecture Hours).

Unit 2: (~10 Lecture Hours)

Biomass:

Pyrolysis — Byproducts of Pyrolysis — Manufacture of pyrolytic oils and gases,
applications. Biomass Gasification: Gasifiers — Fixed bed system — Downdraft and
updraft gasifiers — Fluidized bed gasifiers — Design, construction and operation
Concepts of Gasifier Arrangements, Burner and Engine arrangements for electric
power generation.

Unit 3: (~ 8 Lecture Hours)

Biomass Combustion:

Biomass stoves — Improved challahs, types, some exotic designs, Fixed bed
combustors, Types, inclined grate combustors, Fluidized bed combustors, Design,
construction and operation - Operation of all the above biomass combustors.

Unit 4: (~ 8 Lecture Hours)

Biogas:

Properties of biogas (Calorific value and composition), Biomass resources and their
classification - Biomass conversion processes. Types of biogas Plants, Applications,
Alcohol production from biomass- Bio diesel production - Urban waste to energy
conversion - Biomass energy programme in India.
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Unit 5: (~ 9 Lecture Hours)

E-waste:

e-waste in the global context- Environmental concerns and health hazards Recycling
e-waste, Global trade in hazardous waste, e-waste legislation, Government
regulations on e-waste management.

NOTE: A classroom activity such as Group Discussion involving all students to be
conducted on the topics given in the second half of first unit.

Text Books:

1. Desai, Ashok V., “Non-Conventional Energy” Wiley Eastern Ltd., 1990.

2. Challal, D.S., “ Food, Feed and Fuel from Biomass” IBH Publishing
Co.Pvt.Ltd.,2003.

3. Nicholas P. Cheremisinoff. “ Handbook of Solid Waste Management and Waste
Minimization Technologies” An Imprint of Elsevier, New Delhi, 2013.

4. T.V. Ramachandra, “Management of Municipal Solid Waste, The Energy and
Resources Institute”, TERI, 2009.

Reference Books:

1.C.Y.WereKo-Brobby and E.B.Hagan, “Biomass Conversion and Technology” John
Wiley & Sons,1996.

2. M.Dutta, B.P.Parida, B.K.Guha and T.R.Surkrishnan “Industrial Solid Waste
Management and Landfilling practice.” Narosa Publishing House, New Delhi,
1999.

3. Khandelwal, K.C. and Mahdi S.S. “Biogas Technology - A Practical Hand Book
Vol.1& II,” Tata McGraw Hill Publishing Co.Ltd.” 1983.

Online Resource:

1. https://nptel.ac.in/courses/103107125
2. https://nptel.ac.in/courses/ 105105160
3. https://nptel.ac.in/courses/ 105103205

Course Outcomes:

After the completion of the course, student will be able to
1. Understand the methods of recycling of waste.
2. Compare the methods of waste disposal.
3. Identify different sources of energy from waste.
4. Analyze methods for management of waste.
5. Understand the global trade in hazardous waste and e-waste, adapt e-waste
minimization techniques as a societal responsibility.
* 3k ¥
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II Year M.Tech. PEED I- Semester LTPC
Course Code:533GE 3003

POWER FROM RENEWABLE ENERGY SOURCES
(Open Elective)
Prerequisites: NIL

Course Objectives:

1. Understand the concepts of solar thermal systems.

2. Impart knowledge on wind energy conversion systems.

3. Understand biomass conversion technologies.

4. Realise power generation from oceans.

5. Apply different methods of power generation with various renewable
energy sources and fuel cells.

Unit 1: ( ~9 Lecture Hours)

Fundamentals of Solar Energy-Solar spectrum- Solar Radiation on Earth’s surface-
Solar radiation geometry-Solar radiation measurements- Solar radiation data- Solar
radiation on horizontal and tilted surfaces. Solar Thermal conversion- Flat plate
collectors- concentrated collectors- construction and thermal analysis- Solar
applications- Solar ponds- Heliostat systems-water heater-air heater-solar still.

Unit 2: ( ~9 Lecture Hours)

Solar-Electric Power generation-Photovoltaic cells-Equivalent circuit-V-I
Characteristics-Photo voltaic modules— constructional details-design considerations-
Tracking- Maximum power point tracking — Solar Thermo electric conversion.

Unit 3: ( ~12 Lecture Hours)

Wind Energy- Fundamentals of wind energy-power available in wind- Betz Limit
Aerodynamics of wind turbine- Wind turbines- Horizontal and vertical axis turbines
—their configurations- Wind Energy conversion systems.

Unit 4: ( ~7 Lecture Hours)

Energy from Bio Mass- Various fuels- Sources-Conversion technologies-Wet
Processes — Dry Processes- Bio Gas generation — Aerobic and anaerobic digestion -
Factors affecting generation of bio gas - Classification of bio gas plants-Different
Indian digesters- Digester design considerations - Gasification process - Gasifiers —
Applications. Geothermal Energy - sources- Hydrothermal convective - Geo- pressure
resources - Petro- thermal systems (HDR) - Magma Resources-Prime Movers.

Unit 5: ( ~8 Lecture Hours)

Ocean Thermal Energy Conversion Systems- Principle of operation - Open and
closed cycles, Energy from Tides - Principle of Tidal Power - Components of tidal
Power plants - Operation Methods - Estimation of Energy in Single and double
basin systems - Energy and Power from Waves Wave energy conversion devices - Fuel
Cells - Design and Principle of operation - Types of Fuel Cells - Types of Electrodes
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— Applications - Basics of Batteries - Constructional details of Lead acid batteries -
Ni-Cd Batteries.

Text Books:

1. John Twidell & Wier, “Renewable Energy Resources”, CRC Press, 2009.
2. G. D. Rai, “Non Conventional Energy sources”, Khanna publishers, 2004.

Reference Books:

1. D.P. Kothari, Singal, Rakesh and Ranjan, “Renewable Energy sources and
Emerging Technologies”, PHI,2009.
2. F. C. Treble, Generating Electricity from Sun, Pergamon Press, 1St Edition 1991.

3. C.S. Solanki, “Solar Photovoltaics-Fundamentals- Principles and Applications”,
PHI, 2009.

Online Resources:
1. https://nptel.ac.in/courses/103103206

Course Outcomes:

After completion of the course, student will be able to

1. Describe the solar radiation Geometry and analyze working of solar thermal
collectors.

2. Analyze solar PV systems and MPPT techniques in solar PV systems.

3. Apply the aerodynamic principles to wind turbines and develop wind energy
conversion systems.

4. Analyze various conversion techniques for conversion of biomass resources to
energy.

5. Design various power generation models for generation of power from various
renewable energy sources.

* %k 3k
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II Year M.Tech. PEED I- Semester LT PC
Course Code:533GF 3 0 0 3
INTELLECTUAL PROPERTY RIGHTS
(Open Elective)
Prerequisites: Nil

Course Objectives:

1. To understand the Fundamentals and Importance of Intellectual Property Rights
(IPR).

To learn the types of IPR and their applications in Innovation and Business.

To study the Legal Framework, Registration and Protection Mechanisms of IPR.
To give insights for Safeguarding IP Assets.

To explore New Developments and International Perspectives on IPR.

gk L

Unit 1: (~9 Lecture Hours)

Introduction to Intellectual property:

Introduction, Importance of IPR-Types of Intellectual Property Rights (Patents,
Copyrights, Trade Marks, Industrial Designs, Geographical Indications, Plant
Varieties & Farmer’s Rights and Semiconductor Integrated Circuits Layout Design
Act)- Overview of Patents-Patent searching process-Overview of Copy rights-
Protection of Copyrights.

Unit 2: (~9 Lecture Hours)

Trade Marks:

Purpose and function of Trademarks-Acquisition of Trade Mark Rights-Protectable
Matter-Selecting and evaluating Trade mark- Trade Mark Registration Process-
Remedies for Infringement.

Unit 3: (~9 Lecture Hours)

Trade Secrets:

Trade Secret Law-Determination of Trade Secrete Status- Liability for
Misappropriations of Trade Secrets-Protection for Submission-Trade Secrete
Litigation.

Unfair competition:

Misappropriation right of Publicity-False Advertising.

Unit 4: (~10 Lecture Hours)

Industrial Designs and Intellectual property audits:

Importance of Industrial Design— Essential requirement of Registration-Registration
Process of Industrial Designs-Benefits of Registration-Assignment, Transmission
and Licensing of Industrial Designs- Remedies for Infringement of Designs.
Intellectual Property Audits-Types of IP Audit-Procedure of Preparing Audit-
Auditing IP Assets.
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Unit-5: (~10 Lecture Hours)

New developments in Intellectual Property:

New developments in Patent Law- Copy Right Law-Trade Mark Law-Intellectual
Property Audits.

International Scenario:

International Overview on Intellectual Property-International Organizations,
Agencies-Treaties and Conventions. International-Patent laws, Copy Right laws,
Trade Mark Laws and International Development in Trade Secrets laws.

Text Books:
1. Deborah. E. Bouchoux , “Intellectual property right”, 4th Edition, Cengage
learning, 2015.
2. Prabuddha Ganguli, “Intellectual property right — Unleashing the knowledge
economy”, 4th Edition,Tata McGraw Hill Publishing company 1td, 2017.

Reference Books:
1. S.P Satarkar, “Intellectual Property Rights and Copyrights”, Ess Publications,
2003.
2. Kompal Bansal, Parikshit Bansal, “Fundamentals of Intellectual property for
Engineers”, BS Publications, 2020.

Online Resources:
1. https://onlinecourses.nptel.ac.in/noc20_hs55 (Course Title: Patent Law for
Engineers and Scientists, by Dr. Feroz Ali (IIT Madras)).
2. https://onlinecourses.nptel.ac.in/noc20_hs54(Course Title: Patent Drafting
for Beginners, by Dr. Feroz Ali (IIT Madras)).

Course Outcomes:
After completion of the course, student will be able to

1. Describe fundamental concepts and types of Intellectual Property Rights.

2. Demonstrate the Procedures, Legal frameworks, and Protection Mechanisms
related to Patents, Copyrights, Trademarks, Trade Secrets and Industrial
Designs.

3. Analyze issues related to infringement, misappropriation, unfair competition and
legal remedies associated with different forms of Intellectual Property.

4. Apply the knowledge of IPRs in practical context with reference to Patents
Copyrights, Trademarks, Trade Secrets Design Registrations and IP Audits.

S. Examine recent developments in National and International IPR laws.

* %k %
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II Year M.Tech. PEED I- Semester LT P C
Course Code:533GG 3 0 0 3

COST MANAGEMENT OF ENGINEERING PROJECTS
(Open Elective)

Prerequisites: Nil

Course Objectives:

To familiarize students with Project and Cost management.

To enable understanding of Project planning and Feasibility studies

To acquaint students with Cost concepts, Classifications and Budgetary control.
To develop skills in Project budgeting, Cost estimation and Cost control.

To impart knowledge on applying Quantitative techniques and Project
methodologies for Cost management.

AR

Unit 1: (~ 8 Lecture Hours)

Introduction to Project Management:

Project- Need of Project Management- Objectives -Scope- Importance of Project
Management -Principles of Project Management- Types of Projects-Roles and
Responsibilities of Project Team.

Unit 2: (~ 9 Lecture Hours)

Project Planning and Implementation:

Project Management Life Cycle-Process-Project Selection.

Feasibility study: Types of Feasibility-Technical, Commercial, Economic,
Financial, Management, Social -Cost Benefit Analysis-Project Risk analysis -
Steps in feasibility study.

Unit 3: (~ 8 Lecture Hours)

Cost Management for Projects:

Introduction and importance of Cost Management for Projects- Objectives of
Costing System -Various Cost concepts- Cost Classification on the basis of
behaviour (as variable, fixed and semi variable)-Traceability (as direct and
indirect)- Functions (as production cost, administration cost, selling cost and
distribution cost).

Unit 4: (~10 Lecture Hours)

Budgetary Control:

Introduction to Budget- Concepts, Advantages- Types of Functional budgets:
Fixed and Flexible budget, Performance budget, Cash budget and Production
budget (Simple Problems on Functional based budget). Introduction to Zero
based budgeting.

Unit S: (~10 Lecture Hours)

Project-Cost Management:

Project Cost Estimation- Project Financing- Project Planning and Scheduling-

Project Cost Control-Quantitative Techniques for Project Cost Management-Linear
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Programming-Network Analysis-PERT/CPM-Project Cost Analysis-Transportation
Model-Assignment Model (Simple Problems)- Simulation-Learning Curve Theory-
Project Methodologies-Types-Project Integrated Management (PIM).

Text Books:

1. Nagarajan, K. (2004). “Project management”. New Age International.

2. Srinath, L. S. (1973). “PERT and CPM: Principles and applications”. Affiliated
East-West Press Private Limited.

3. Horngren, C. T., & Foster, G. (1993). “Cost accounting”: A managerial emphasis
(1st ed.). Prentice Hall.

Reference Books:

1. Kanda, A. (2011). “Project management: A life cycle approach”. Prentice Hall of
India.

2. Khanna, r. B. (2011). “Project management. Prentice Hall of India”.

3. Panneerselvam, R., & Senthilkumar, P. (2009). “Project management. Prentice
Hall of India”.

4. Blocher, E. J., Chen, K. H., Cokins, G., & Lin, T. W. “Cost management: A
strategic emphasis”.

5. Shank, J. K., & Govindarajan, V. “Strategic cost management”.

Online Resources:

1. https://onlinecourses.nptel.ac.in/noc24_mg01/preview (Course Title-Project
Management by Prof.Ramesh Anbanandam-IIT Roorkee)

2. https://onlinecourses.nptel.ac.in/noc24_mgl 14 /preview (Course Title-
Fundamentals of Cost Accounting by By Prof. Arindam Banerjee -The Institute of
Cost Accountants of India (ICMAI))

3. https://nptel.ac.in/courses/ 110106062 (Course Title-Introduction to
Operations Research by Prof.G.Srinivasan -IIT Madras)

Course Outcomes:

After completion of the course, student will be able to

1. Understand project management principles, objectives and types.

2. Develop project planning proposals based on feasibility studies and risk analysis.
3. Analyze cost management practices for effective handling of engineering projects.
4

. Evaluate the feasibility and performance of projects using appropriate
quantitative techniques.

Design and prepare project budgets to control costs and ensure financial
efficiency.

o

* % K
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II Year M. Tech.PEED I- Semester LT P C
Course Code: 533GH 3 0 0 3

BUSINESS ANALYTICS
(Open Elective)
Prerequisites: Nil

Course Objectives:

1. To understand the role of Business Analytics within an organization.

2. To gain an understanding in usage of Business Analytics in formulating and
solving problems using analytical and management tools in managerial decision
making.

3. Analyze data using statistical and data mining techniques and understand
relationships between the underlying business processes of an organization and
across various sectors.

4. To become familiar with processes needed to develop, report and analyze
business data.

5. To acquaint with decision-making tools and Operations research techniques
required for Business Analytics Decision Making.

Unit 1: (~8 Lecture Hours)

Introduction to Business Analytics:

Introduction to Analytics - Importance of Analytics in Problem Analytics - Business
Analytics - Importance - Difference between Business Analytics and Business
Intelligence - Evolution of Business Analytics - Types of Business Analytics -
Characteristics - Goals - Domains of Business Analytics - Framework of Business
Analytics - Analytics Ecosystem - Process - advantages - steps of Decision modeling
for Business Analytics.

Unit 2: (~9 Lecture Hours)

Organization Structure and Data for Business Analytics:

Organization Structure of Business Analytics - Functional organization - Matrix -
centralized structure with Business Analytics - Factors determining in choosing
appropriate structure - Reasons for organizational failure for Business Analytics
Initiatives - Team Management - Reasons for Team failure.Data - Characteristic of
Readiness of data Dimensions - Data taxonomy - Data mining - process -
Implications of Data outlines - steps in data driven decision making - Importance of
sampling - Data visualization - types of Data Storytelling - Data Journalism - Data
warehousing.

Unit 3: (~10 Lecture Hours)

Descriptive Analytics:

Introduction to Descriptive Analytics, Measure of Central tendency-Mean, Median,
Mode Measure of Variation- Variance, Standard deviation, Mean Deviation,
Interquartile Deviation Measure of Shape-Kurtosis, Skewness, Measure of
Association-Covariance, Correlation.
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Random Variables:
Discrete probability Distribution- Mean, Median, Mode Continuous Probability
Distribution- Mean, Median, Mode.

Unit 4: (~10 Lecture Hours)

Predictive and Prescriptive Analytics:

Predictive Analytics Regression- Simple linear regression, Multiple linearregression-
Test of significance of regression coefficients Using ANOVA, Coefficient of
Determination. Forecasting -Time Series Analysis- Trend Analysis, Moving Average
Method, ARMA Model with error Analysis. Prescriptive Analytics: Linear Programing
Problem- Graphical Method, Simplex Method.

Unit 5: (~8 Lecture Hours)

Decision Analysis:

Problem Formulation, Decision analysis without probabilities, Decision analysis with
probabilities, Decision Analysis with sample information,Computing Branch
Probabilities with Bayes Theorem, Utility Theory.

Text Books:

1. Ramesh Sharada, DursunDelen, Efraim Turban, David King : “Business
Intelligence, Analytics, and Data Science - A Managerial Perspective” : Pearson :
4th Edition.

2. U Dinesh Kumar : “Business Analytics - The Science of Data-Driven Decision
Making” : Wiley, 2nd Edition.

References:

1. Gert H.N. Laursen, JesperThorlund : “Business Analytics for Managers - Taking
Business Intelligence Beyond Reporting” : Wiley 2nd Edition.

2. Camm, Cochran, Fry, Ohlmann, anderson, Sweeney, Williams : “Essentials of
Business Analytics” : Cengage Publishers.

Online Resources:

1. NPTEL: Business Analytics for Management Decision.

http:/ /nptel.ac.in/courses/110105089/.
Course Outcomes:

After completion of the course, student will be able to

1. Understand and apply business analytics in real time world.
2. Comprehend the structure of an organization and translate data into clear,
actionable insights in the decision making process.
. Identify the befitting descriptive tool required for the business problem.
. Apply suitable predicative method that supports business decision making.
5. Identify appropriate prescriptive modeling techniques for decision making.
* % %
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II Year M.Tech. PEED I- Semester LT P C
Course Code:533GJ 3 0 0 3

OPTIMIZATION TECHNIQUES

(Open Elective)
Prerequisite: Nil

Course Objectives:

1. fundamentals of optimization and its major techniques.

2. formulization and analyze the constrained and unconstrained optimization
problems

3. application of optimization methods in real-world engineering design problems.

4. nonlinear optimization methods and their practical uses.

S. dynamic programming concepts and their role in decision-making.

Unit 1: (~ 10 Lecture Hours)
Introduction and Classical Optimization Techniques:

Statement of an Optimization problem — design vector — design constraints —
constraint surface — objective function — objective function surface -
classification of Optimization problems.

Linear Programming:

Standard form of a linear programming problem — geometry of linear
programming problems — definitions and theorems — solution of a system
of linear simultaneous equations — pivotal reduction of a general system of
equations — motivation to the simplex method — simplex algorithm.

Unit 2: (~ 10 Lecture Hours)
Transportation Problem:
Finding initial basic feasible solution by north — west corner rule, least cost

method and Vogel’s approximation method — testing for optimality of
balanced transportation problems. Degeneracy.
Assignment problem - Formulation - Optimal solution - Variants of

Assignment Problem; Traveling Salesman problem.

Unit 3: (~ 10 Lecture Hours)

Classical Optimization Techniques:

Single variable Optimization — multi variable Optimization without constraints
— necessary and sufficient conditions for minimum/maximum -—
multivariable Optimization with equality constraints: Solution by method of
Lagrange multipliers — Multivariable Optimization with inequality constraints:
Kuhn - Tucker conditions.

Single Variable Nonlinear Unconstrained Optimization: Elimination
methods:

Uni Model function-its importance, Fibonacci method & Golden section method.
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Unit 4: (~ 10 Lecture Hours)

Multi variable nonlinear unconstrained optimization:

Direct search methods — Univariant method, Pattern search methods —
Powell’s, Hooke - Jeeves, Rosenbrock’s search methods. Gradient methods:
Gradient of function & its importance, Steepest descent method, Conjugate
direction methods: Fletcher-Reeves method & variable metric method.

Unit 5: (~ 8Lecture Hours)

Dynamic Programming:

Dynamic programming multistage decision processes — types — concept of sub
optimization and the principle of optimality — computational procedure in
dynamic programming — examples illustrating the calculus method of solution -
examples illustrating the tabular method of solution.

Text Books:
1. “Optimization Techniques & Applications” by S.S.Rao, New Age International.

2. “Optimization for Engineering Design” by Kalyanmoy Deb, PHI

Reference Books:
1.George Bernard Dantzig, Mukund Narain Thapa, “Linear programming”,

Springer series in Operations Research 3Td edition, 2003.
2.H. A. Taha, “Operations Research: An Introduction”, 8th Edition, Pearson/
Prentice Hall, 2007.

3. “Optimization Techniques” by Belegundu & Chandrupatla, Pearson Asia.
4.“Optimization Techniques Theory and Practice” by M.C. Joshi, K.M.
Moudgalya, Narosa Publications.

Online Resources:
1. https:/ /www.youtube.com /watch?v=4U3B5Ir-

MgM&list=PLO04010FEA702502F&index=1
2. https:/ /www.youtube.com/@constrainedandunconstraine5486/videos
3. https:/ /www.youtube.com /watch?v=cuYVbbsHQqc

Course Outcomes:
After completion of this course, the student will be able to

1. Explain the need of optimization of engineering systems.
2. Understand optimization of electrical and electronics engineering problems.

3. Apply classical optimization techniques, linear programming, simplex algorithm,

transportation problem.
4. Apply unconstrained optimization and constrained non-linear programming
and dynamic programming.
5. Formulate optimization problems.
* ¥ %
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II Year M.Tech. PEED I- Semester LT PC
Course Code:533GK 3 0 0 3
COMPOSITE MATERIALS
(Open Elective)
Prerequisites: Under graduation in Science/ Engineering

Course Objectives:

1. Learn to demonstrate a critical understanding of composite materials of their
nature and application

2. Critically evaluate the types of reinforcements and their advantages in
application.

3. Develop an understanding of different types of metal and ceramic matrix
composites and their preparation.

4. Developanunderstandingofdifferenttypesofpolymermatrixcompositesandtheir
preparation.

5. Critically evaluate strength of the composite materials through laminar study.

UNIT 1: (~ 9Lecture Hours)

INTRODUCTION:

Definition — Classification and characteristics of Composite materials. Advantages
and application of composites. Functional requirements of reinforcement and
matrix. Effect of reinforcement (size, shape, distribution, volume fraction) on over
all composite performance.

UNIT 2: ( ~ 9 Lecture Hours )

Reinforcements:

Preparation-layup, curing, properties and applications of glass fibers, carbon
fibers, Kevlar fibers and Boron fibers. Properties and applications of whiskers,
particle reinforcements. Mechanical Behavior of composites: Rule of mixtures,
Inverse rule of mixtures. Isostrain and Isostress conditions.

UNIT 3: ( ~ 9 Lecture Hours )

Manufacturing of Metal Matrix Composites:

Casting - Solid State diffusion technique, Cladding-
Hotisostaticpressing.Propertiesandapplications.Manufacturing of Ceramic Matrix
Composites: Liquid Metal Infiltration-Liquid phase sintering. Manufacturing of
Carbon - Carbon composites: Knitting, Braiding, Weaving. Properties and
applications for efficient heat dissipation and structural stability in demanding
computational environments, electronic packaging and circuit substrates.

UNIT 4: ( ~ 8 Lecture Hours )

Manufacturing of Polymer Matrix Composites:

Preparation of Moulding compounds and prepregs — hand layup method -
Autoclave method - Filament winding method - Compression moulding -
Reaction injection moulding. Properties and applications in high-voltage power
line components, Thermal Interface materials, electromagnetic interference (EMI)
shielding, anti-static properties.
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UNIT S: ( ~ 9 Lecture Hours )

Strength: Laminar Failure Criteria-strength ratio, maximum stress criteria,
maximum strain criteria, interacting failure criteria, hydro-thermal failure.
Laminate first play failure- insight strength; Laminate strength-ply discount
truncated maximum strain criterion; strength design using caplet plots; stress
concentrations.

Text books:

1.R.W.Cahn-Material Science and Technology—Vol13—-Composites VCH,West
Germany.

2.WDCallister,Jr., Adapted by R. Balasubramaniam, John Wiley & Sons,
NY, Indian edition, 2007 - Materials Science and Engineering, An
introduction.

Reference books:

1.Lubin.- Hand Book of Composite Materials

2.K.K.Chawla - Composite Materials .

3.Deborah D.L. Chung.- Composite Materials Science and Applications

4.Danial Gay, Suong V. Hoa,and Stephen W.- Composite Materials Design and
Applications

Web resources:
1.http:/ /nptel.ac.in/courses/Webcourse-contents/IISc-
BANG/Composite%20Materials /pdf/Lecture_Notes/LNm1.pdf
2.https:/ /www.asminternational.org/documents/10192/1849770/05287G_
Sample_Chapter.p df
3.http:/ /home.iitk.ac.in/~mohite/Composite_introduction.pdf
4.https:/ /onlinecourses.nptel.ac.in/noc18_me03 /preview

Course Outcomes:

After completion of the course students will be able to

1. Differentiate composite materials and their applications

2. Analyse, evaluate and manage the different the types of reinforcements.

3. Develop different types of metal and ceramic matrix composites and prepare the
same for their specific needs as engineers.

4. Develop different types of polymer matrix composites and prepare the same for
their specific needs as engineers.

5. Critically enhance strength of the composite materials through Laminar usage.

* % %
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II Year M.Tech. PEED I- Semester LT P C
Course Code:533GL 3 0 0 3

INDUSTRIAL SAFETY
(Open Elective)

Prerequisites: Occupational Health and Safety Basics.
Course Objectives:

1. To create awareness about hazards and risks in industrial environments.

2. To study safety management systems, accident prevention methods, and risk
assessment.

3. To understand safety legislation, standards, and codes of practice.

4. To explore fire safety, electrical safety, and handling of hazardous materials.

5. To promote a safety culture and preventive strategies in industries.

Unit 1: (~10 Lecture Hours)

Industrial Safety:

Accident, causes, types, results and control, mechanical and electrical
hazards, types, causes and preventive steps/procedure, describe salient
points of factories act 1948 for health and safety, wash rooms, drinking
water layouts, light, cleanliness, fire, guarding, pressure vessels, etc,
Safety color codes. Fire prevention and firefighting, equipment and
methods.

Unit 2: (~ 10 Lecture Hours)

Fundamentals of Maintenance Engineering:

Definition and aim of maintenance engineering, Primary and secondary
functions and responsibility of maintenance department, Types of
maintenance, Types and applications of tools used for maintenance,
Maintenance cost & its relation with replacement economy, Service life of
equipment.

Unit 3: (~ 10 Lecture Hours)

Wear and Corrosion and their prevention:

Wear- types, causes, effects, wear reduction methods, lubricants- types
and applications, Lubrication methods, general sketch, working and
applications, i. Screw down grease cup, ii. Pressure grease gun, iii.
Splash lubrication, iv. Gravity lubrication, v. Wick feed lubrication, vi.
Side feed lubrication, vii. Ring lubrication, Definition, principle and
factors affecting the corrosion. Types of corrosion, corrosion prevention
methods.

Unit 4: (~ 8 Lecture Hours)
Fault Tracing:
Fault tracing-concept and importance, decision tree concept, need and
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applications, sequence of fault-finding activities, show as decision tree,
draw decision tree for problems in machine tools, hydraulic, pneumatic,
automotive, thermal and electrical equipment’s like, i). Any one machine
tool, ii). Pump iii). Air compressor, iv). Internal combustion engine, v).
Boiler, vi). Electrical motors, Types of faults in machine tools and their
general causes.

Unit 5: (~ 10 Lecture Hours)

Periodic and Preventive Maintenance:

Periodic inspection-concept and need, degreasing, cleaning and repairing
schemes, overhauling of mechanical components, overhauling of
electrical motor, common troubles and remedies of electric motor, repair
complexities and its use, definition, need, steps and advantages of
preventive maintenance. Steps/procedure for periodic and preventive
maintenance of: i). Machine tools, ii). Pumps, iii). Air compressors, iv).
Diesel generating (DG) sets Program and schedule of preventive
maintenance of mechanical and electrical equipment, advantages of
preventive maintenance. Repair cycle concept and importance.

Text Books

1. Krishnan N.N. “Safety management in industries”, Jaico publishing house,
Bombay, 1997.

2. H.P. Garg, S., “Maintenance Engineering”, S. Chand and company.

Reference Books:
1. “Maintenance Engineering Handbook”, Higgins & Morrow, Da Information
Services.
2. “Pump-hydraulic Compressors”, Audels, Mcgrew Hill Publication.
3. “Foundation Engineering Handbook”, Winterkorn, Hans, Chapman & Hall
London.
Online Resources:
1. https://www.spplimited.co.in/industrial-safety-certificate-
course-trainingin-chennai/
2. https://onlinecourses.nptel.ac.in/noc18_mg42/preview

Course Outcomes:

After completion of the course, student will be able to

1. Identify hazards and assess risks in various industrial settings.
Implement accident prevention and safety management practices.
Apply relevant safety standards, codes, and legal requirements.
Plan and execute emergency preparedness and disaster management
measures.
Recommend safety improvements to enhance workplace health and safety.

* % %
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II Year M.Tech. PEED I -Semester LT P C
Course Code:533GM 3 0 0 3

OPERATIONS RESEARCH
(Open Elective)

Prerequisites: Nil

Course objectives:

1. Give students a basic understanding of optimization techniques.

2. Teach how to make mathematical models for real-life problems.

3. Introduce methods of solving linear, non-linear, dynamic, and network based
problems.

4. Explain techniques for solving problems in inventory, scheduling, sequencing,
and queuing.

5. Help students use simulation and game theory for better decision-making.

Unit 1: (~ 10Lecture Hours)
Optimization Techniques, Model Formulation, models, General L.R Formulation,
Simplex Techniques, Sensitivity Analysis, Inventory Control Models.

Unit 2: (~ 10Lecture Hours)
Formulation of a LPP - Graphical solution revised simplex method - duality
theory — dual simplex method - sensitivity analysis - parametric programming.

Unit 3: (~ 10Lecture Hours)
Nonlinear programming problem - Kuhn-Tucker conditions min cost flow
problem - max flow problem - CPM/PERT.

Unit 4: (~ 10Lecture Hours)

Scheduling and sequencing - single server and multiple server models —
deterministic inventory models - Probabilistic inventory control models - Geometric
Programming.

Unit 5: (~ 8Lecture Hours)

Competitive Models, Single and Multi-channel Problems, Sequencing Models,
Dynamic Programming, Flow in Networks, Elementary Graph Theory, Game Theory
Simulation.

Text Books:

1. H.A. Taha, “Operations Research, An Introduction”, PHI, 2008.
2. Pannerselvam, “Operations Research”: Prentice Hall of India 2010.

Reference Books:
1. H.M. Wagner, “Principles of Operations Research”, PHI, Delhi, 1982.
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2. J.C. Pant, “Introduction to Optimization: Operations Research”, Jain Brothers,
Delhi, 2008.

3. Hitler Libermann “Operations Research”: McGraw Hill Pub. 2009.

4. Harvey M Wagner, “Principles of Operations Research”: Prentice Hall of India
2010.

Online Resources:

1. https://onlinecourses.nptel.ac.in/noc25_mg34 /preview?utm_source=chatgpt.co
m

2. https://open.umn.edu/opentextbooks/textbooks/from-theory-to-application-
learning-to-optimize-with-operations-research-in-an-interactive-
way?utm_source=chatgpt.com

3. onlinecourses.nptel.ac.in

Course Outcomes:
After completion of the course, student will be able to

1. Solve linear programming problems using simplex and related methods.
2. Apply the dynamic programming to solve problems of discreet and continuous
variables.
3. Apply the concept of non-linear programming.
4. Carry out sensitivity analysis.
5. Model the real-world problem and simulate it.
* % 3k
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PROGRAM EDUCATIONAL OBJECTIVES (PEOs):

PEO 1: | Excel in the chosen career to be taken-up in R&D
organizations/ Higher Educational Institutions/ Relevant
Industries in the area of “Power Electronics and Electric
Drives”.

PEO 2: | Work effectively as an individual and a team member,
keeping in mind the high Importance currently being given to
sustainability and Emerging Green Energy Technologies.

PEO 3: | Contribute to the Community/Society Development through
acquired knowledge and skills.

PEO 4: | Continuous upgradation of knowledge and skills.

PROGRAM OBJECTIVES (POs):

PO 1:

An ability to independently carry out research / investigation
anddevelopment work to solve practical problems.

PO 2:

An ability to write and present substantial technical
reports /documents.

PO 3:

Students should be able to demonstrate a degree of
mastery in the area of Power Electronics & Electric Drives.

PO 4:

The students will able to analyze, design and develop new
control strategies in the areas of Power Electronics Drives
and Power Systems suitable forIndustry requirements.
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G.NARAYANAMMA INSTITUTE OF

TECHNOLOGY & SCIENCE (For Women)
(AUTONOMOUS)

INSTITUTE VISION

To become a center of quality education in Engineering
and Technology for women empowerment.

INSTITUTE MISSION

e To fulfill the academic aspirations of women
engineers for enhancingtheir intellectual capabilities
and technical competency.

e To Leverage Leading - Edge Technologies and
cultivate exemplarywork culture.

e To facilitate success in their desired career in the field
of engineeringto build a progressive nation.

INSTITUTE QUALITY POLICY

G. Narayanamma Institute of Technology and Science (For
Women), Hyderabad is committed in imparting Quality
Education and Training for women empowerment in the field
of “Engineering and Technology” and to satisfy applicable
requirements through continual improvement of the Quality
Management System by facilitating and supporting the staff
and students to work as a team in upgrading their knowledge
and skill in tune with the industrial and technological
developments through a set of Qualityobjectives.
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