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NATIONAL INSTITUTE OF TECHNOLOGY WARANGAL

VISION
Towards a Global Knowledge Hub, striving continuously in pursuit of excellence in

Education, Research, Entrepreneurship and Technological services to the society.

MISSION

Imparting total quality education to develop innovative, entrepreneurial and ethical future
professionals fit for globally competitive environment.

Allowing stake holders to share our reservoir of experience in education and knowledge
for mutual enrichment in the field of technical education.

Fostering product oriented research for establishing a self-sustaining and wealth
creating centre to serve the societal needs.

DEPARTMENT OF ELECTRICAL ENGINEERING
VISION

To excel in education, research and technological services in electrical engineering in
tune with societal aspirations.

MISSION

Impart quality education to produce globally competent electrical engineers capable of
extending technological services

Engage in research & development in cutting edge and sustainable technologies.

Nurture scientific temperament, professional ethics and industrial collaboration



DEPARTMENT OF ELECTRICAL ENGINEERING
B.TECH IN ELECTRICAL AND ELECTRONICS ENGINEERING

PROGRAM EDUCATIONAL OBJECTIVES

PEO1

Design and develop innovative products and services in the field of electrical and

electronics engineering and allied engineering disciplines

PEO2

Apply the knowledge of electrical and electronics engineering to solve problems of

social relevance, pursue higher education and research

PEO3

Work effectively as individuals and as team members in multidisciplinary projects.

PEO4

Engage in lifelong learning, career enhancement and adopt to changing professional

and societal needs

PROGRAM ARTICULATION MATRIX

Mission Statement PEO1 PEO2 PEO3 PEO4
Impart quality education to produce globally competent
electrical engineers capable of extending technological 3 3 2 2
services
Engage in research & development in cutting edge and 1 ) 1 3
sustainable technologies.
Nurture scientific temperament, professional ethics and 3 3 5 5

industrial collaboration




PROGRAM OUTCOMES (POs) AND PROGRAM SPECIFIC OUTCOMES (PSOs):

At the end of the program, the student will be able to:

PO1

PO2

PO3

PO4

PO5

PO6

PO7

PO8

PO9

PO10

PO11

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

Problem analysis: Identify, formulate, research literature, and analyze complex
engineering problems reaching substantiated conclusions using first principles of
mathematics, natural sciences, and engineering sciences.

Design/Development of solutions: Design solutions for complex engineering problems
and design system components or processes that meet the specified needs with
appropriate consideration for the public health and safety, and the cultural, societal,
and environmental considerations.

Conduct investigations of complex problems: Use research-based knowledge and
research methods including design of experiments, analysis and interpretation of
data, and synthesis of the information to provide valid conclusions.

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

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

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

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

Individual and team work: Function effectively as an individual, and as a member or
leader in diverse teams, and in multidisciplinary settings.

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

Project management and Finance: Demonstrate knowledge and understanding of the



engineering and management principles
member and leader in a team, to manage projects and in multidisciplinary
environments.

PO12 Life-long learning: Recognize the need for, and have the preparation and ability to
engage in independent and life-long learning in the broadest context of technological
change.

PSO1 | Analysis, synthesis and design of electrical equipment and systems to enhance the

quality of human life.

PSO2 | Development of innovative and environment i conscious technologies to sustain
human life.




Rules and Regulations of B.Tech Programs effective from 2017-18

1. INTRODUCTION: Provision of these regulations shall come into force with effect from the
academic year 2017 - 2018 and shall be applicable to all B. Tech courses (unless otherwise
stated) offered by the Institute

1.1 B.Tech Degree Programs are offered in the following specializations by the respective

engineering departments.

S No Department B. Tech Program Name
1 Civil Engineering Civil Engineering
2 Electrical Engineering Electrical and Electronics Engineering
Mechanical Engineering Mechanical Engineering
4 Electronics and Electronics and Communication Engineering

Communication Engineering

5 Metallurgical and Materials Metallurgical and Materials Engineering
Engineering

6 Chemical Engineering Chemical Engineering

7 Computer Science and Computer Science and Engineering
Engineering

8 Biotechnology Biotechnology

1.2 The provisions of these regulations shall be applicable to any new discipline that may be
introduced from time to time.

1.3 The sanction of stipend will be as per the guidelines prescribed AICTE/MHRD from time to
time

1.4 Prescribed service courses for all the programs listed in 1.1 are supported by a)
Mathematics b) Humanities and Social Sciences c) Physics d) Chemistry and e) School of
Management

1.5 The provisions of these regulations shall be applicable to any new discipline that may be

introduced from time to time.

2. ADMISSION:
2.1 Admission to National Institute of Technology Warangal will be made in accordance with the
instructions received from the Ministry of Human Resource Development (MHRD),

Government of India from time to time. Seats are reserved for candidates belonging to



Scheduled Castes (SC), Schedules Tribes (ST), Other Backward Classes (OBC), Persons
with Disability (PH/PWD) and other categories as per the guidelines issued by MHRD from
time to time.

2.2 Admission to all courses will be made in the odd semester of each academic year at the first
year level based on the relative performance in the Joint Entrance Examination (JEE 1
Mains) as per the guidelines issued by the MHRD, New Delhi from time to time. The
candidates should have successfully passed the 12"class examination or equivalent with
the combination of subjects prescribed by the Competent Authority.

2.3 A limited number of admissions are offered to Foreign Nationals and Indians living abroad in
accordance with the rules applicable for such admission, from time to time, issued by
MHRD.

2.4 If, any time after admission, it is found that a candidate had not in fact fulfilled all the
requirements stipulated in the offer of admission, in any form what so ever, including
possible misinformation etc., the Dean-Academic shall report the matter to the Senate
recommending for cancelling the admission of the candidate.

2.5 The institute reserves the right to cancel the admission of any student and ask him/her to
discontinue his/her studies at any stage of his/her career on the grounds of indiscipline or
any misconduct.

2.6 The decision of the Senate, regarding sections 2.4 and 2.5 above, is final and binding.

2.7 Candidates must fulfil the medical standards required for admission as prescribed in the
Institute Information Brochure or the Prospectus.

2.8 Every Under Graduate student of the Institute shall be associated with the parent
department offering the degree program that the student undergoes, throughout his/her

study period.

3. COURSE STRUCTURE:
3.1 The total course package for B.Tech Degree Program typically consists of the following
components.
a) Basic Science Core (BSC)
b) Engineering Science Core (ESC)
¢) Humanities and Social Science Core(HSC)
d) Program Core Courses (PCC)
e) Departmental Elective Courses (DEC)
f) Open Elective Courses (OPC)



g) Program Major Project(PRC)
h) EAA: Games and Sports (MDC)

Note: (Open Elective Courses can be any of the following areas: Basic Sciences, Engineering

Science Courses, Humanities, Social Sciences and Management)

3.2 Each student should have cleared, with P or better grade, at least 173 credits to be eligible
for the award of the B. Tech. Degree.

3.3 The DAC - UG along with external members will discuss and finalize the exact credits
offered for the program for the components (a) to (h) of 3.1, the semester-wise distribution
among them, as well as the syllabi of all courses offered by the Department along with
course outcomes of each course from time to time and recommend the same to the Senate
for consideration and approval.

3.4 Curriculum in the first two semesters:

3.4.1 In the first two semesters, students of all the B.Tech programs will have the same
curriculum.

3.4.2 Every student admitted in the first year is required to register and complete
satisfactorily in Extra-Academic Activity (E.A.A. = Games & Sports) in the first two
semesters, which is mandatory. However, the EAA does not carry any
credits.Interested students can also enroll in NCC / NSS.

3.5 Major Project: The Major Project is a 6-credit course and is offered in the IV Year First and
Second semesters. The method of evaluation may be as per the guidelines given under
B.Tech Project evaluation. (See Section 10.6)

3.6 Minimum number of credits that a student can register in any given semester is 16.
Maximum number of credits that can be registered in a semester is 30 inclusive of backlog

subjects registered.

4. DEGREE REQUIREMENTS:

The requirements for a student of B.Tech degree program are as follows:

(@ Credit Requirements: Minimum Earned Credit Requirements for the award of Degree is 173
with a CGPA of not less than 4.0.

(b) The minimum duration for a student for complying with the Degree requirement is FOUR
academic years from the date of first registration for his/her first semester.

(c) The maximum duration for a student for complying with the Degree requirement is EIGHT

academic years from the date of first registration for his/her first semester.



5. ACADEMIC CALENDAR:

The academicyear is divided into two semesters.

The Senate shall approve the schedule of academic activities for an academic year including
the dates of registration, Mid-semester and End-semester examinations. Each semester will
normally be of 19 weeks, which includes End-semester examinations. It may be ensured that
the number of effective teaching days in a semester is 80.

Academic calendar declared by the Senate in the beginning of each academic year shall also fix
Festivaldates during which the co-curricular and extra-curricular programs like Technical

seminars /Spring Spree/Institute Fest etc., are to be organized.

6. RESIDENTIAL REQUIREMENT:

The Institute is essentially residential and unless otherwise exempted/permitted, every student
shall be required to reside in and be a boarder of one of the Halls of Residence and mess to
which hel/she is assigned.The rules relating to the residential requirements are given in

Appendix I.

7. ATTENDANCE:

Following are the rules relating to attendance requirements:

7.1 Every student is expected to have 100% attendance in each subject in which he/she has
registered at the beginning of the semester. However, condonation for shortage of
attendance up to 20% (i.e., not lower than 80% aggregate attendance in any course) may
be granted by the Head of the concerned Department.

7.2 Students not having the mandatory requirement of minimum 80% attendance in any course,
shall not be permitted to appear for the end semester examination in that subject and is
awarded ARO Grade in that cour se. Such s
he/she has shortage of attendance, as and when the course is offered next.

7.3 If the period of absence is for a short duration (of not more than two weeks), application for
leave shall have to be submitted to the Head of the Department concerned stating fully the
reasons for the leave requested for along with supporting document(s). The Head of the
Department will grant such leave. During such leave period, the student will be marked as
absent. Even with this leave applied, the student must satisfy at least 80% attendance
requirement to appear for end semester examination.

7.4 If the period of absence exceeds two weeks, a prior application for grant of leave will have

to be submitted through the Head of the Department to the Dean-Academic with supporting

tudent



documents. The decision to grant such leave shall be taken by the Dean-Academic, after
considering the recommendation of the Head of the Department, if the aggregate
attendance is at least 80%.

7.5 A resident student must take prior permission from the corresponding warden before
proceeding on leave. Failing to do so will be construed as breach of discipline andwill be
dealt with as per provisions.

7.6 A student representing the Institute in approved extracurricular activities such as Sports,
Games, Cultural meets, Seminar, Workshop, Conference and Interview arranged through
Training & Placement Department, NCC/ NSS Camps shall be considered as on-duty
subject to a maximum of five working days in a semester. Prior permission from competent
authority is required for availing on-duty permission. The period of absence can be counted
as present for the computation of percentage of attendance at the end of semester.

7.7 Attendance for both theory and laboratory courses shall be entered before the end of each
working week by the concerned faculty through faculty portal of the Institute website.
Students are advised to monitor the status of their attendance through student portal of the

Institute website.

8. REGISTRATION:

8.1 Every student is required to be present and register at the commencement of each semester
on the day(s) fixed for and natified in the Academic Calendar.

8.2 Percentage attendance for all students will be counted from the date of commencement of
the semester, irrespective of his/her date of registration. However, in case of | Year |
Semester, attendance will be counted from date of admission into the Institute or date of
commencement of class work, whichever is later.

8.3 Registration for all courses in the first two semesters is organized centrally.

8.4 From the third semester onwards, the registration will be organized at the respective
Department under the supervision of the Head of the Department.

8.5 A student who does not register on the day announced for the purpose may be permitted, in
consideration of any compelling reason, late registration within the next week on payment of
additional late fee as prescribed by the Institute from time to time. Normally no late
registration shall be permitted after one week from the scheduled date.

8.6 After registration in each semester, each student should collect a registration sheet, which
indicates the courses registered by him/her in that semester, signed by the faculty advisor.

The student should carry this registration sheet for all the examinations in that semester.



This sheet serves the purpose of hall ticket for appearing for the examinations in that
semester.

8.7 If a student finds his/her load heavy in any semester, or for any other valid reason, he/she
can drop some courses within three weeks from the commencement of the class work in the
semester with the written approval of his/her Faculty Advisor and Head of the Department,
with an intimation to Dean-Academic.

8.8 Only those students will be permitted to register who have

i. Cleared all the Institute and Hostel dues of the previous semesters,
ii. Paid all required fees for the current semester, and
iii.  Not been debarred from registering for a specified period on disciplinary or any
other ground.

8.9 A Student can register for a backlog subject whenever it is offered. His/her previous
marks/grades are cancelled and will have to attend all classes and examinations as and
when they are conducted. Major changes in the time table shall not be entertained to
accommodate backlog students. Alternatively, a student can appear for make-up
examination in the backlog subject as and when it is conducted. In such a case, the student
shall be awarded only P grade, if he/she gets 35% or more marks in the makeup
examination.

8.10 A student must register the backlog courses first giving priority to the oldest backlogs.
The students will register by default for backlog courses being offered in a particular
semester. The maximum credits (including backlog students) that a student can register in a

semester is 30.

9. EVALUATION - Grading System:
91 As a measure of st ud-scalegiasingmysten uwsingrthe foltowing detier
grades and corresponding grade points per credit shall be followed. Grading will be done

based on the total marks obtained by the student in that subject.

Letter Grade S A
Grade Point 10 9 8 7 6 5 4

Relative grading scheme shall be followed for all the UG Programs.



The norms for the award of the letter grade are as follows:

9.2

9.3

9.4

1 No student can be awarded P or better grade without securing at least 35% aggregate
marks in any course.
i It is also mandatory that the student should secure at least 35% marks in the End
Semester examination in the course for award of P or better Grade.
1 The class average is calculated by excluding the marks obtained by F grade students.
9 Further, there shall befour transitional grading symbols, which can be used by the
examiners to indicate the special position of a student in the subject.
o I for Al ncompl ete assessment o0, wshneester
examination on Medical grounds (see rule 11.6).
o Ref or "I nsufficient attendanced in th
o W: for "Temporary withdrawal' from the Institute (see rule 14).
o X: for "Debarred" on grounds of indiscipline/ malpractices in examinations (See
rule 16).
A semester Grade Point Average (SGPA) will be computed for each semester. The SGPA

will be calculated as follows:

n

4,cGR
a.c
where Ciis Credits for the course, GPjis the grade point obtained for the course and n is

SGPA=

Number of subjects registered in the Semester.

Starting from | Year Il Semester a Cumulative Grade Point Average (CGPA) will be
computed for every student at the end of every semester. The CGPA would give the
Cumulative performance of the student from the first semester up to the end of the

semester to which it refers and calculated as follows.

n

a,sc
N
a.C
where n is the total number of Semesters under consideration, C; is the total number of

CGPA=

Credits Registered during a particular Semester and S;is the SGPA of the Semester.

The CGPA, SGPA and the grades obtained in all the subjects in a semester will be
communicated to every student at the end of every semester excepting IV year Il semester.
In its place a consolidated grade sheet (with 173 credits) is issued. This consolidated

grade sheet supersedes all the earlier grade sheets.
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9.5 Both SGPA and CGPA will be rounded off to the second place of decimal and recorded as
such. Whenever these grade point averages are to be used for the purpose of determining
the inter-se merit ranking of a group of students, only the rounded off values will be used.

9.6 Transitional Grades:

(@) Gradel: Whena student gets #fAl o Grade for any
of that semester and the CGPA at the end of that semester will be tentatively calculated ignoring
this (these) subjects. After these transitional grades have been converted to appropriate
grades, the SGPA for the semester and CGPA at the end of the semester will be recalculated
after taking into account the new grades.

(b) About grades R, W and X:When a student gets any of these transitional grades in any
subject(s) during a semester, the SGPA of that semester and the CGPA at the end of that
semester wil/l be tentatively <calcul ated by
transitional grades have been converted to appropriate grades, the SGPA for the semester and
CGPA at the end of the semester will be recalculated after taking into account the new grades.
(c) About Grade F: When a student gets the 'F' grade in any subject during a semester, the
SGPA and the CGPA from that semester onwards will be tentatively calculated, taking only ‘zero
pointdéd for each such ' F' grade. Aft er tdbrieg
a subsequent semester, the SGPA and CGPA of all the semesters starting from the earliest
semester in which the 'F' grade has been updated, will be recomputed and recorded to take this
change of grade into account.

9.7 Students registering for makeup examination shall be awarded only P grade, if they get

35% or more marks in the makeup examination.

10. ASSESSMENT OF ACADEMIC PERFORMANCE:

10.1There will be continuous assessment of a student's performance through class tests/
quizzes/ Assignments etc. throughout the semester and grades will be awarded by the
subject teacher/co-ordination committee formed for this purpose (see Academic
Committees)

10.2Each theory subject in a semester is evaluated for 100 marks, with the following

weightages.
Sub-component Weightage
Class tests/ Quizzes/ Assignment etc. 20 marks
Mid-semester Examination 30 marks

End-semester Examination 50 marks

subj ec
taki ng
IFI gr



10.3 The mid-semester examination will be conducted after 7 or 8 weeks of instruction.

10.4The mode and nature of the evaluation and the corresponding weightages, for the
subcomponent (a) shall be intimated to the students at the beginning of the semester along
with the lecture schedule.

10.5Each laboratory course in a semester is evaluated for 100 marks, with the following

weightages:
Sub-component Weightage
Continuous evaluation 60 marks
End Semester examination 40 marks

The marks for continuous evaluation may be distributed among various components like
class work performance, Lab records, Quizzes, skill tests/ assignments/ mini projects. This
is to be informed to students and supervisor before commencement of the dissertation
work by the Faculty Advisor.

10.6 The B.Tech Project work will be evaluated for 100 marks, with the following weightages:

Sub-component Weightage
Periodic evaluation by Guide 40 marks
Midterm review 20 marks
End Semester viva-voce examination 40 marks

The midterm review and the end semester viva-voce examination will be conducted by a
committee constituted by the Head of the Department. If the performance of a student is
not satisfactory, hel/l she can bewilldbewgivedad OFO
maximum time of three months to improve his/her performance. If the performance of such
a student is not satisfactory even after the extended time period, he/ she will have to repeat
the project work in the next academic year.

The Departments have to evolve rubrics for evaluation of Project work. The marks may be
distributed among various components like selection of topic, problem statement, literature
review, methodology, oral and written presentation of the work done and performance in
viva-voce examination.

The project work will commence in IV year | semester and will be for a duration of two
semesters. The final evaluation of the project work will be done at the end of second

semester and the grade for project will be given at the end of second semester.



11 MID-SEMESTER ANDEND-SEMESTER EXAMS:

11.1The Mid-Semester and the End-semester examinations in respect of theory courses will be

conducted centrally by the examination section as per the schedule.

11.2 Head of the Department sends the list of courses registered by each student for the
semester along with percentage of attendance.

11.3 Class tests, surprise tests, assignments, quizzes, viva-voce, laboratory assignments etc.
are the constituent components of continuous assessment process, and a student must
undergo the continuous assessment process as prescribed by the teacher/coordination
committee of the subject. If due to any compelling reason (such as his/her illness, calamity
in the family etc.) a student fails to meet any of the requirements within/on the scheduled
date and time, the teacher/coordination committee in consultation with the concerned Head
of the Department may take such steps (including the conduct of compensatory
tests/examinations) as are deemed fit.

11.4 If a student fails to appear for the mid semester examination in any subject(s) due to
compelling reason like serious illness of himself/herself which necessitates hospitalization
(with intimation to the medical officer) or a calamity in the family, he / she shall apply
immediately to Dean-Academic, along with relevant certificates and duly recommended by
the respective Head of the Department, within one week after completion of the
examinations. All such cases will be scrutinized by a committee and approved list of
candidates shall be permitted for a re-examination and the period of re-examination and
syllabus shall be notified by the Dean- Academic.

11.5 Appearing in the end-semester examination in the theory and laboratory subjects is
mandatory for a student. Unless exempted as stated below, if a student fails to appear for
theendisemester examination, he/ she shall be
can be permitted to appear for the makeup examinations to be conducted later, as
announced in the academic calendar.

11.6 However, if a student misses the end-semester examinations due to a compelling
reason like serious illness of himself/herself which necessitates hospitalization or a
calamity in the family, he/she may appeal to the Dean-Academic before commencement
of examination through his/her Head of the Department and Institute Medical Officer for
permitting himself/herself to appear in the subsequent examination(s), when conducted
next. A committee consisting of the following members may, after examining the documents

and being convinced about the merit of the case, recommend permitting him/her to appear

awar d



in the subsequent re-examination(s), when conducted next, condoning his / her absence. In

such cases, transitory grade 616 is temporarily

Sub-committee:

Dean-Academic, Chairman.

Dean, Students Welfare

Concerned Head of the Department

The Institute Medical officer

Associate Dean, Examinations (Convener)

11.7 Students will be permitted to appear in the examinations in only those subjects for which
they have registered at the beginning of the semester.

11.8 The final grades awarded to the students in a subject must be submitted by the
teacher/Chairman, Coordination committee, within five working days from the date of the last
examination to the concerned Head of the Department. The Head of the Department shall
place the grades of students in all subjects before the DAC-UG for its consideration and
recommendation. The grades recommended by the DAC-UG shall be sent to the
Examination section.

11.9 Any change of grade of a student in a subject consequent upon detection of any genuine
error of omission and/or commission on part of the concerned teacher must be
recommended by the DAC-UG and shall be forwarded by the teacher/Chairman,
Coordination Committee, through the Head of the concerned Department within 20 (twenty)
days from the commencement of the next semester.

11.10 As a process of learning by students and also to ensure transparency, the answer
scripts after correction of class tests, mid-semester examinations, assignments etc., will be
shown to the students within two weeks from the date of test/examination. The teacher/
Chairman, Coordination Committee must submit the marks obtained in mid-semester
examinations to the Head of the Department two weeks after the end of mid-semester
examinations. The marks obtained in class tests/ minor tests held till that date also need to
be submitted to the Head of the Department. The performance of the students in these
examinations will be discussed in the Class Review Committee.

11.11 In order to ensure transparency in the evaluation of scripts of end-semester examination,
those answer scripts also shall be shown to the students up to one day before the
finalization of grades in the DAC-UG. Once the Grades are finalized by DAC-UG, the

student will no longer have any right to verify his/her answer scripts.



11.12 The student can appeal to DAAC for any arbitration within 20 days from the date of
official publication of results in the Institute Website.

11.13 A student of the B.Tech degree program must complete the prescribed course work with
a minimum requirement of 173 credits within a maximum period of eight years starting from
registration of | year | Sem.

11.14 A student who has passed all the courses without securing R, X, or F Grades during the
period of study and with a CGPA of 8.5 and above is considered eligible for the award of
First Division with Distinction.

11.15 A student failing to satisfy Rule 11.14, even if he/she gets a CGPA of 8.5 or more will be
eligible for the award of First Division only.

11.16 A student with a CGPA of 6.5 and above but less than 8.5 is considered eligible for the
award of First Division.

11.17 A student with a CGPA of 5.0 and above but less than 6.5 is considered eligible for the
award of Second Division.

11.18 A student with a CGPA of 4.0 and above but less than 5.0 is considered eligible for the
award of Pass Division.

11.19 The valued answer scripts shall be preserved for a maximum period of 6 months after
publication of results. The teachers are required to send the valued answer scripts of both
mid semester and end semester examinations to the examination section to preserve them.

11.20 Examination record of all students shall be maintained in both soft and hard copy form in

the academic section.

12 MAKEUP EXAMINATION:

Students appearing in Makeup examination shall be governed by the following rules:

121 Student s wi t h ARO Gr ade i n any subj ec
examination for that subject.

122 Students with AF0 or Al 06 Grade only are
of a student who has got Al 06 grade, the marks ob
evaluation and mid-semester examination will be added to the marks obtained in makeup
examination and will be graded as per the grading used for his/ her class. In the case of a
studentwho has obtained AFO0O grade in regul ar
grade if he or she get 35% or more in the makeup examination. A student will be given only
one chance to write the makeup examinat.i

examination, he/she has to repeat the course whenever it is offered.
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12.3 Makeup examination is offered only once in an academic yeatr.

124 A student who has obtained OFO6 grade in makedl
course whenever it is offered.

12.5 The schedule for makeup examination is given in the Academic calendar.

12.6 A student can register for makeup examinations in any number of courses.

13 SUMMER QUARTER:

131 Students who have obtained O6F6 grade in first
guarter up to a maximum of 3 courses on payment of registration fees at prescribed rates.
Students with O0R6 grade are not eligible to rec
during summer provided a faculty member is available for running the course and a
minimum of 5 students are registered for the course. The Summer Quarter typically runs for
8 weeks, during May-July.

13.2 The total number of contact hours for the courses remains the same as that during the
regular semesters, and therefore the courses run at accelerated pace. The evaluation and

grading patterns also remain the same as during the regular semesters.

14 TEMPORARY WITHDRAWAL FROM THE INSTITUTE:

14.1 A student who has been admitted to an undergraduate degree course of the institute
may be permitted to withdraw temporarily for a period of one semester or more from the
Institute on grounds of prolonged illness or acute problem in the family, which compelled
him/her to stay at home, provided that

w He/she applies to the Institute within 15 days of the commencement of the Semester or

from the date he/she last attended his/her classes whichever is later, stating fully the
reasons for such withdrawal together with supporting documents and endorsement of
the parent/guardian.
w The Institute is satisfied that, including the period of withdrawal, the student is likely to
complete his/her requirements for the degree within the time limits specified in clause
11.13.

w There are no outstanding dues against him/her or demands from him/her in the
Institute/Hostel/Department/Library/NCC etc.

14.2 A student, who has been granted temporary withdrawal from the Institute under the

above provisions will be awarded 'W' grade. He will be required to pay the tuition fees and



other essential fees/charges for the intervening period till such time as his/her name is borne
on the Roll list.
14.3 A student will be granted only one such temporary withdrawal during his/her tenure as a

student of the Institute.

15. CONDUCT AND DISCIPLINE:

Students shall conduct themselves within and outside the precincts of the institute in a manner

befitting the students of an Institute of National importance. Detailed rules regarding conduct

and discipline are given in Appendix-II.

16. MALPRACTICES:

Students are not allowed to leave the Examination Hall without submitting the answer script.

They will not be permitted to enter the examination hall after 30 minutes of commencement of

the examination and to leave the examination hall before 30 minutes of the closure of

examination.

The nature of malpractice and the minimum punishment are indicated in the following table:

Sl. Nature of the Malpractice Punishment

No

1 Taking out, used or unused | Fine of Rs. 1000/- per paper. In case of used answer
answer booklets outside the | booklets, in addition to the above, the candidate shall
examination room. be awarded an F Grade in that subject.

2 Verbal or oral communication with | Taking away the answer script and asking the student
neighboring students after one | to leave the hall.
warning.

3 Possession of any incriminating | In case of Mid/Sessional examination, award zero

material inside the examination
hall (whether used or not) For
Example: written or printed
materials, bits, writings on scale,
calculator, hand kerchief, dress,
part of the body and hall ticket

etc.,

marks.
In case of End semester examinations, award F
Grade. The candidate may be allowed to write make-

up examination.




Possession of cell phones,
programmable calculator,
recording apparatus or any
unauthorized electronic
equipment.

Copying from neighbor.
Exchange of question papers and
materials  with

other some

answers.

Possession of answer book of
another candidate.
Giving answer book to another

candidate.

The candidate shall be awarded zero marks in that
examination and he/she shall be awarded F Grade in

that particular subject.

Misbehavior in the examination

hall (unruly conduct, threatening

the invigilator, or any other
examination officials).
Repeated involvement in

malpractices 2 to 4 above.

Cancellation of all theory examinations registered in
that semester and further debarring from continuing
his/her

semesters). However such student may be permitted

studies for one year (two subsequent
to appear for makeup examinations of the previous

semesters.

Cases of impersonation

Handing over the impersonator (outsider) to the police
with a complaint to take appropriate action.
(all

registered) for the bonafide student for whom the

Cancelation of all examinations papers
impersonation was done and further the bonafide
student will be debarred from continuing his/her
studies and writing all examinations for two years.

If a student of this institute is found to impersonate a
bonafide student, the impersonating student will be
debarred from continuing his/her studies and writing

all examinations for two years.

Physical assault causing injury to
the invigilator or any examination

officials.

Rustication from the Institute.

For any other type of malpractices reported, The Malpractice and Disciplinary Action Committee




(Academic) may recommend appropriate punishment.

17. Certificate retention Fee:

Students will be charged with Certificate retention fees as per the details shown below:
All students i

1

T
1
1

Who have passed in current and previous academic year - No charge.
Who have passed in the last 2 to 10 academic years - Rs. 1,000
Who have passed in the last 11 to 20 academic years - Rs. 5,000.

Who have passed more than 20 academic years back - Rs. 10,000

18. STUDENT APPRAISAL:

It is mandatory for every student to submit the feedback on each and every course, he/she has

undergone, at the end of every semester. Results will be withheld for those students who have

not submitted the feedback. All such students have to a) pay a fine of Rs. 500/-, b) obtain

permission from Dean - Academic and c) fill the feedback for viewing the withheld result.

19. CHANGE OF REGULATIONS:

Notwithstanding all that has been stated above, the Senate, has the right to modify any of the

above rules and regulations from time to time. All such modifications shall be documented and

numbered sequentially and shall be made available in the Institute website.

APPENDIX-I
RULES RELATING TO RESIDENTIAL REQUIREMENT
All the students are normally expected to stay in the hostels and be a boarder of one of

the messes.

Under special circumstances, the Director/Dean-Academic may permit a student to
reside with his parent(s) within a reasonable distance from the institute. However, this
permission may be withdrawn at the discretion of the Institute at any time considered
appropriate without assigning any reason.

Married accommodation shall not be provided to any student of the undergraduate
courses.

No student shall come into or give up the assigned accommodation in any Hall of

residence without prior permission of the Chief Warden.



10.

11.

A student shall reside in a room allotted to him/her and may shift to any other only under
the direction/permission of the Chief Warden.

Students shall be required to make their rooms available whenever required for
inspection, repairs, maintenance or disinfecting and shall vacate the rooms when leaving
for the vacation/ holidays.

Students shall be responsible for the proper care of the furniture; fan and other fittings in
the rooms allotted to them and shall generally assist the Warden in ensuring proper use,
care and security of those provided in the Halls for common use of all students.

Students will be responsible for the safe keeping of their own property. In the event of
loss of any personal properly of a student due to theft, fire or any other cause the
Institute shall accept no responsibility and shall not be liable for payment of any
compensation.

Engaging personal attendants, keeping pets and use of appliances like electric heater,
refrigerator, etc. by a student in Halls of Residence are prohibited.

All students must abide by the rules and regulations of the Halls of Residence as may be
framed from time to time.

It is mandatory for all ICCR students to stay in the Hostels.



APPENDIX-II
STUDENTS6 CONDUCT AND DI SCI PLI NARY CODE

It is the responsibility and duty of each and every student of the Institute to become acquainted
with AStudents Conduct and Disciplinary Codebo. |t
of his/her admission to the Institute has knowledge of this code. All students are required to
strictly adhere to this code as a condition of their admission to the Institute and these rules

would be binding on and enforceable against them or any one among them.

Section 1: Responsibilities of the Students

It shall be the responsibility of the students

i) To behave and conduct themselves in the Institute campus, hostels and premises in a
dignified and courteous manner and show due respect to the authorities, employees and
elders.

ii) To follow decent and formal dressing manners. Students should avoid clothing depicting
illegal drugs, alcohol, prophane language, racial, sexual and vulgar captions etc.

iii) To access all educational opportunities and benefits available at the Institute and make
good use of them to prosper academically and develop scientific temper.

iv) To respect the laws of the country, human rights and to conduct in a responsible and
dignified manner at all times.

v) To report any violation of this Code to the functionaries under this Code.

Section 2: Behavior of the Students

i)  Groupism of any kind that would distort the harmony is not permitted.

i)  Students are expected to spend their free time in the Library. They shall not loiter along
the verandas or crowd in front of the offices or the campus roads. Students should
refrain from sitting on places such as parapets, stairs, footpaths etc.

iii)  Possession or consumption of narcotic drugs and other intoxicating substances are
strictly prohibited in the campus and hostels.

iv)  Silence shall be maintained in the premises of the Institute.

v)  Students are not permitted to use mobile phones in the class room, library, computer
center, examination halls, etc.

vi)  Students shall refrain from all activities considered as ragging which is a criminal

offence.



vi)  Students are prohibited from indulging in anti-institutional, anti-national, antisocial,
communal, immoral or political expressions and activities within the campus and hostels.

viiil Politically based studentsdéd and ot her organi z
campus. Students are strictly prohibited from organizing, attending or participating in any
activity or agitation sponsored by politically based organizations.

ix)  Students shall not deface, disfigure, damage or destroy or cause any loss in any manner
to all the public, private or Institute properties.

X)  Without specific permission of the authorities, students shall not bring outsiders to the
Institute or hostels.

xi)  No one shall bring, distribute or circulate unauthorized notices, pamphlets, leaflets etc
within the campus or hostels. The possession, distribution or exhibition of any item by
any means which is per se obscene is prohibited within the campus or on any property
owned/ managed by the Institute.

xii)  No student shall collect money either by request or by coercion from others within the
campus or hostels.

xiii)  The Institute being a place of learning and an exclusive academic zone, nobody shall
respond to any call for any form of strike, procession or agitation including slogan
shouting, dharna, gherao, burning of effigy or indulge in anything which may harm the
peaceful atmosphere of the Institution and shall eschew from violence in the campus
and hostels and even outside.

Xiv)  Possession or usage of weapons, explosives or anything that causes injury/ damage to
the life and limb or body of any human being or property is prohibited.

xv)  Use of motorized vehicles within the Institute premises is strictly prohibited.

xvi)  Students shall only use the waste bins for dispensing waste materials within the campus
including classrooms, hostels, offices, canteen and messes.

xvii)  Any conduct which leads to lowering of the esteem of the Institute is prohibited.

xviii)  Any unauthorized tour/visit by individual or group of students shall be treated as a
serious conduct violation and all such students will be imposed disciplinary

penalties.

Section 3: Disciplinary Sanctions
Any student exhibiting prohibited behavior mentioned in this Code shall, depending upon the
gravity of the misconduct or depending on its recurrence, be subjected to any of the following

disciplinary sanctions. Any student who is persistently insubordinate, who is repeatedly or



wilfully mischievous, who is guilty of fraud, in the opinion of the competent authority, is likely to

have an unwholesome influence on his/ her fellow students, will be removed from the rolls.

I. Minor Sanctions

Warning or Reprimand: This is the least sanction envisaged in this Code. The student
engaged in any prohibited behavior will be issued a warning letter.

Tendering Apology: The student engaged in any prohibited behavior may be asked to
tender an apology for his/her act and undertaking that he/she shall not indulge in such or

any of the prohibited behavior in future.

Il. Major Sanctions

Debarring from Examinations: A student/group of students may be debarred from writing
all/any/some of the examinations, which forms part of the academic program for which
he/she/they has/ have joined.

Suspension: A student may be suspended from the Institute for violation of any of the
provisions of this Code. The period of suspension and conditions, if any, shall be clearly
indicated in the communication addressed to the student. The student shall lose his/her
attendance for the suspended period.

Restitution: Restitution implies reimbursement in terms of money and/or services to
compensate for personal injury or loss, damage/disfiguration to property of the Institute
or any property kept in the premises of the Institute in any manner. The students/group
of students may be asked to compensate for the loss that has been caused to any
person or property of the Institute or any property kept in the premises of the Institute
due to the act of vandalism perpetrated by the students. The students/group of students
shall also be liable to put in their service to restore any loss or damage caused to any
property and thereby bringing it to its original form if it is possible.

Forfeiture: Caution deposit of any student engaged in any prohibited behavior shall be
forfeited.

Expulsion: This is the extreme form of disciplinary action and shall be resorted to only in
cases where stringent action is warranted. Expulsion is the permanent dismissal of a
student from the Institute. Such a student will not be eligible for readmission to any of the

courses of this Institute.



Section 4: Functionaries under the Code

i) Heads of the Departments/ Faculty Advisors/Chief Warden/ Wardens of Hostels: As the
persons in charge of the Departments/Hostels, the respective functionaries of all Teaching
Departments and Hostels shall have the power and duty to take immediate action to curb any
prohibited behavior as envisaged under this code. As these functionaries cannot single
handedly manage all the issues, they can assign part of the work to the teachers and the
teachers of all the departments/wardens have the responsibility to inform any incident of
prohibited behavior to the Heads of the Departments/ Chief Warden so that any serious issue
can be settled before the same goes out of control. The Head of the Departments/ Chief
Warden shall have the power to impose minor sanctions as envisaged under section 3(l) of this
Code.

They can also recommend imposition of major sanctions as envisaged under Section 3(Il) of
this Code to the Director. The Head of the Departments/ Faculty Advisors/Chief Warden/
Wardens of Hostels while taking any action as envisaged in the code shall do so in an impatrtial
manner and see to it that the sanction imposed/proposed is commensurate with the gravity of
the prohibited behavior. Any lapse on the part of a teacher/ Warden to report any instance of
violence and misconduct on the part of the students shall be reported to the Director by the
respective Head of the Departments/Chief Warden. The Wardens of Hostels shall be
responsible for maintaining strict discipline and decorum in the hostel. He/she shall specifically
see to it that the inmates of the hostel do not involve themselves in violation of any clause under
Section 2 of this Code.

ii) Deans: Any authority of the Institute with delegated powers shall have the power to
visit/inspect any premises, buildings or any property of the Institute when there is a genuine
doubt that any act of prohibited behavior is taking place and can take any lawful actions to curb
such behavior. The HODs/ Faculty Advisors/Chief Warden/ Wardens of Hostels shall report to
the Dean (Students) any instances of prohibited behavior, who in turn shall bring it to the notice
of the Director. The Dean (Students) shall forward the recommendations from the HODs/ Chief
Warden to impose a major sanction under Section 3(Il) of this Code to the Director after noting
his observations. The Dean (Student Welfare) can also suo moto recommend action against
any student/students indulging in prohibited behavior which is brought to his/ her notice.

iii) Director: The Director shall be the ultimate authority in imposing major sanctions as
envisaged under Section 3(ll) against the students for acts of prohibited behavior. The Director

can also entertain any appeal from any student/students aggrieved by the action of any



authority of the Institute under or subordinate to the Director and decide the case on merit.

Section 5: Right to Appeal

The student/students aggrieved by the action of any authority of the Institute under or
subordinate to the Director can appeal to the Director and any student aggrieved by the action
of the Director can appeal to the Senate. The decision of the Senate shall be final and binding

on the students.

Section 6: Assistance from Law Enforcement Agencies

The Deans/ HODs/ Chief Warden shall have the power and duty to call the Police immediately
with the concurrence of the Director when there is a threat of Law and Order situation in the
Campus and also when there is a genuine apprehension that any incident of rioting, vandalism
or any other act prohibited by law is likely to take place. The Deans/ HODs/ Chief Warden shalll
in such a case give a detailed report to the Director. The Director/ Deans/ HODs/ Chief Warden
can also arrange for video recording of the entire situation and take requisite actions through

police and other concerned authorities.

Section 7: Grievance Redressal Committee

The I nstitute willk ®Redoesshl ugom@Brit eeancwhere the
grievances. The Committee shall consist of the Deans/ HODs/ Chief Warden and also members

of the Parent-Teacher Association. Till these committees are constituted, ad-hoc committees

shall be formed by the Director.

Section 8: Undertaking by the Students
The students joining any academic program of the Institute will have to give an undertaking to
the effect that he/she will comply with the provisions envisaged in this Code in letter and spirit

and even if it is not given them as well, will be bound by the provisions of this Code.

Section 9: Opportunity for Hearing
No order other than the order suspending or warning a student shall be passed without giving

an opportunity of hearing to the Student/ Students.

Section 10: Ultimate Authority

For all disciplinary matters related to students, the Director shall be the ultimate authority as



provided herein.

Section 11: Amendments to the Code
The Senate of the Institute shall have the power to amend any of the provisions in this Code.
The amendments shall be brought to the notice of the students and faculty of the Institute

through notice put on the Institute web site, notice boards of the Institute or through emails.



ACADEMIC COMMITTEES: FUNCTIONS AND RESPONSIBILITIES

S Name of the Constitution Functions
No Committee guidelines
1 | DEPARTMEN | 1. The Head of the | Chairman: Head ofthe | a) To monitor the conduct of all
TAL Department  will | Department undergraduate courses offered
ACADEMIC nominate one of | Members: All by the Department and course
COMMITTEE the members as | professors and work of undergraduate program.
TUG (DAC- secretary. Associate Professors b) To ensure academic standards
uG) 2. There shall be one | having Ph.D., and Two and excellence of the courses
DAC-UG for every | Assistant professors offered by the department.
department that is | having Ph.D on rotation | ¢) Review and Recommend the
involved in the | basis for two years. grades to senate for approval.
teaching for the d) To consolidate the registration of
B.Tech program. the students and communicate to
3. There shall be one the course instructor and Dean-
DAC-UG for each Academic.
of the basic e) To consider any matter related to
science and the undergraduate program(s) of
Humanities  and the Department.
Social Science f) To take up any responsibility or
Departments. function assigned by the Senate
4. The Chairman or the Chairman of the Senate or
may co-opt and/or Chairman of DAC-UG.
invite more g To report the cases of
members malpractices to the Malpractices
including external and Disciplinary Action
experts while Committee.
framing the
curriculum/or
revising the
curriculum
2 | CLASS Every Class (group of | Chairman- Head of the | a) The Class Committees shall
REVIEW students registered for | Department /  One meet at least twice in a
COMMITTEE | a course and taking | Senior Faculty of the semester, once after four to six




(CRC)

the course together in
a section/class) of the
UG Program shall
have a Class Review
Committee, consisting
of Faculty and
Students.

Tenure: One

Semester

Department concerned,
preferably not
associated with
teaching of the class, to
be nominated by the
Head of the
Department concerned.
Members: All teachers
of the class, Six
students, to be chosen

by the students of the

class from amongst
themselves
Convener/Secretary:

Faculty advisor of the

class.

b)

d)

weeks after the commencement
of class work and once after two
weeks after the mid semester
examinations.

The basic responsibilities of the
Class Review Committee are to
review periodically the progress
of the classes, to discuss
problems concerning curriculum
and syllabi and the conduct of
the classes.

The class review committee will
do a mid-semester review of the
performance of the class work
two weeks after the mid-
semester examinations. The
committee  will review the
performance of the class in mid
semester and other exams
conducted till that date.

Each Class Review Committee
will communicate its
recommendations to the Head of
the Department / DAC-UG of the
parent teaching department.

The minutes of each Class
Review. Committee meeting
shall be recorded in a separate
minutes register maintained in
the parent/teaching department.

Any appropriate responsibility or
function assigned by the DAC-
UG or the chairman of the DAC-

uG.




DEPARTMEN | § There shall be one | Chairman: Head of the | a) To receive grievance /complaints
TAL DAAC for every Department in writing from the students
ACADEMIC department. Members: Three faculty regarding anomaly in award of
APPEALS 1 The Chairman members of the grades due to bias, victimization,
COMMITTEE may co-opt and / Department erratic  evaluation, etc. and
(DAAC) or invite more Consisting of 1 redress the complaints.
members. Professor, 1 Associate | b) To interact with the concerned
¢ If the concerned Professor and 1 Asst. course instructor and the student
instructor is a Professor. separately before taking the
member of DAAC | Nominee: One decision.
then he/she shall Professor from outside | ¢) The decision of the DAAC will be
keep himself out the Department based on simple majority
of the Committee | hominated by Dean- d) The recommendations of the
during Academic DAAC shall be communicated to
deliberations. the Dean-Academic for further
1 The quorum for appropriate action as required.
each meeting
shall be a
minimum of
THREE (Professor
from outside
department is
mandatory).
COURSE CCC would be Chairman: Nominated | a) To plan the lecture schedule for
COORDINATI | constituted for each by the Head of the the subject
ON subject taught by department from the | b) To coordinate instruction and
COMMITTEE | more than one constituted list of progress of teaching in the
(CCC) teacher of one or members subject and to ensure that the full
more Members: All the syllabus is covered.
Departments/Centers. | teachers who are |c) To set the question papers
Validity : One involved with the jointly.
semester teaching of the Subject | d) To review periodically the

Frequency of

during the semester.

performance of students who




meetings: At least 4

have registered in the subject.

times in semester. e) To forward the results of the
examinations and the final
grades obtained by each
student.
DEPARTMEN | 9 All the members | Chairman: Head of the | a) To develop the curriculum for the
TAL BOARD must possess Ph. | department postgraduate courses offered by
OF STUDIES D. Members: All the department and recommend
(UG) 91 The Chairman will | professors and the same to the Senate.
nominate one of | Associate Professors b) The Board of studies is required
the members as | having Ph.D., One to meet at least once in two
secretary. professor from allied years.
1 The Chairman | department, one
may co-opt and / | external expert each
or invite more | from Industry and
members Academia
including external
experts while
framing / revising
the curriculum.
Academic 1 The duration of | Chairman: Professor a) To review the internal audit
Audit the members of | nominated by Director reports submitted by faculty
Committee i the committee will | Members: One b) To recommend corrective
Department be two years Department Nominee measures, if any.
(AACD) Convener: Head of the | ¢) To send a consolidated report to
Department Academic Audit Committee i
Institute
Academic 1 The members of | Chairman: Director a) To review the recommendations
Audit the duration of the | Members: of AACD of each department
Committee i committee is TWO | Dean(Academic), Two | b) To initiate appropriate measures
Institute years professors nominated (counseling/ training etc.).

(AACI)

by Director




Mentor Specific  number | Faculty Advisors will be | a) To help the Students in planning
( Faculty of students will be | appointed by the Head their courses and activities
Advisor) assigned of the | of the Department and. during study.
concerned b) To guide, advice and counsel the
department students on academic program.
The students will
have the same
faculty advisor
throughout  their
duration of study
MALPRACTIC Chairman: a). To recommend appropriate
E AND Dean(Academic) punishment.
DESCIPLINA Members:
RY ACTION Dean(Student Welfare),
COMMITTEE Concerned Head of the

Department,
Invigilator(s), Associate
Dean(Examinations)
Convener:  Associate

Dean (Examinations)




DEPARTMENT OF ELECTRICAL ENGINEERING
NATIONAL INSTITUTE OF TECHNOLOGY WARANGAL

CURRICULAR COMPONENTS
Degree Requirements for B. Tech in Electrical and Electronics Engineering

Category of Courses Credits Offered Min. credits to be
earned

Basic Science Core (BSC) 24 019
Engineering Science Core (ESC) 28 027
Humanities and Social Science Core (HSC) 06 006
Program Core Courses (PCC) 88 )
MOOC 00 075
Departmental Elective Courses (DEC) 21 015
Open Elective Courses (OPC) 06 006
Program Major Project (PRC) 06 06
EAA: Games and Sports (MDC) 00 00

Total 179 173

Points to be noted:

1. Definition of Pre-requisite: The student should have studied that subject which is
mentioned as Pre-requisite.

2. Course with same name but with different code number indicates that the subject
pertains to different departments and also the syllabus is different.

3. EPICS (Engineering Project in Community Service) Project is offered in two parts as
Part-A in lll Year Il Semester and Part-B in IV Year | semester, with Two credits each.
The credits earned are not counted for Computation of SGPA and CGPA. The course is
not mandatory. It is Optional. Interested students can take it.

4. In first year syllabus, Engineering Biology is included in Physics cycle and Basic
Mechanical Engineering is included in Chemistry cycle. This is with effect from 2018-
2019 onwards



SCHEME OF INSTRUCTION

B.Tech. (Electrical and Electronics Engineering) Course Structure

| - Year

Physics Cycle

S. No. course Course Title L | T | P (Credits cat
Code Code
1 MA101 |Mathematics i | 3 0[O0 03 BSC
2 HS101 |[English for Technical Communication 2 0| 2 03 HSC
3 PH101 |Physics 3 0[O0 03 BSC
4 EC101 [Basic Electronic Engineering 3 0[O0 03 ESC
5 CE102 [Environmental Science and Engineering 2 0[O0 02 ESC
6 BT101 [Engineering biology 2 0[O0 02 ESC
7 CS101 |Problem Solving& Comp Programming 3 0[O0 03 ESC
8 CS102  |Problem Solving& Comp Programming Lab 0 1|2 02 ESC
9 PH102 |Physics Laboratory 0 1] 2 02 BSC
10 EA101 |[EAA: Games and Sports 0 0] 3 00 MDC
TOTAL 18 [ 2| 9 23
Chemistry Cycle
S.No Course Course Title L | T | P |Credits cat.
Code Code
1 MA151 Mathematics 1 I 3 0O |0 |03 BSC
2 ME102 Engineering Graphics 1 1 14 (04 ESC
3 CYy101 Chemistry 3 0O |0 |03 BSC
4 EE101 Basic Electrical Engineering 3 0O |0 |03 ESC
5 ME101 Basic Mechanical Engineering 3 0O |0 |03 ESC
6 CE101 Engineering Mechanics 3 0O |0 |03 ESC
7 ME103 Workshop Practice 0 1 12 |02 ESC
8 CY102 Chemistry Laboratory 0 1 12 |02 BSC
9 EA151 EAA: Games and Sports 0 0 |3 |00 MDC
TOTAL 16 |3 |11 |23




Il - Year | - Semester

Course
S. No. Code Course Title L | T | P |Credits|Cat.Code
1 MA201  Mmathematics-Ill 3/0/0| 3 BSC
2 [EC235 Analog Electronics 3|0|0| 3 PCC
3 [CS235 Data Structures 3/0(0]| 3 PCC
4 [EE201 circuit Theory-I 3/0/0] 3 PCC
5 [EE202 Electric & Magnetic Fields 3/0/0| 3 PCC
6 [EE203 Electrical Measurements & Instrumentation 3|o0|0| 3 PCC
7 [EC236  |analog Electronics Lab 0|12 2 PCC
8 |CS236 Data Structures Lab 0|1/2] 2 PCC
TOTAL 18/ 2 | 4 22
Il - Year Il - Semester
S. No Course Course Title L|T | P | Credis cat

Code Code
1 MAZ251  vathematics-1V 3(0]0 3 BSC
2 [EC285 Ipigital Electronics 3/0/|0 3 PCC
3 EE25  (Circuit Theory-Il 3|1]0 4 PCC
4 |[EE252  [Electrical Machines i | 3|00 3 PCC
5 [EE253  power systems-| 3100 3 PCC
6 [EC286 ¢ application Lab 0|12 2 PCC
7 EE254  Eectric Circuits Lab 0/1]2 2 PCC
8 |[EE 255 Elebctrical Measurements & Instrumentation ol11 2 2 PCC

a
TOTAL 15/ 4|6 | 22




Il - Year | i Semester

Course ) ) Cat.
S. No. Course Title L|T /| P | Credits

Code Code
1 SM 312 Engineering Economics & Accountancy 3/0|0 3 HSC
2 | EE301 |control Systems 3/1]0 4 PCC
3 | EE302 Ejectrical Machines-I 3|00 3 PCC
4 | EE 303 |power Systems-lI 3|00 3 PCC
S EE 304 |\icro Processors & Microcontrollers 3/]0/|0 3 PCC
6 Elective-| 3100 3 DEC
7 EE 305 Electrical Machines-I Lab 0|12 2 PCC
8 EE 306 |Electrical Simulation Lab 0|12 2 PCC
9 | EP349 [Epics o|lo|o 2%

TOTAL 18| 3 | 4 23
*Credits are not considered for computation of SGPA and CGPA
Il - Year |l - Semester
Course ) ) Cat.
S. No. Course Title L | T | P |Credits

Code Code
1 [EE331 |power System Operation & Control 3|10 4 PCC
2 |EE 352 Power Electronics 3/01]0 3 PCC
3 [EE333  power System Protection 3/01/0 3 PCC
4 [EE354  [Electrical Machines-IIl 3/o|lo0]| 3 PCC
5 [EE35 Digital Signal Processing 3|/0]0 3 PCC
6 Open-Elective | 3/o0|0| 3 |oPC
7 MOOCS/NPTEL Course 0|00 0 MDC
8 |[EE 356 |Control Systems Lab 0|12 2 PCC
9 |EE357 [Electrical Machines Lab -l 0|12 2 PCC
10 [EE341 [Seminar 0|02 1 PCC
11 [EP399 [EPICS 0|00 2%

TOTAL 18/ 3|6 | 24

*Credits are not considered for computation of SGPA and CGPA




IV - Year | - Semester

Course ) _ Cat.
S. No. Course Title L|T| P | Credits

Code Code
1 SM401  hqustrial Management 3/0/|0 3 ESC
2 |EEA401 |Ejectric Drives 3|00 3 PCC
3 |[EE402  yypceFACTS 3|00 3 PCC
4 Elective-ll 3/0/0 3 DEC
S Open- Elective || 3/0/0 3 OPC
6 |EE 449 |Project Work - A 0|0 4 2 PRC
7 [EEA403 Power Electronics Lab 0O|1]|2 2 PCC
8 [EE404 ehedded Systems Lab ol1|2] 2 PCC
9 [FE405 bower systems Lab 0l1]2 2 PCC

TOTAL 15| 3 |10 | 23
IV - Year Il - Semester
Course _ _ Cat.
S. No. Course Title L|T/| P | Credits

Code Code
1 Elective -llI 3(/0]0 3 DEC
2 Elective -1V 3/01]0 3 DEC
3 Elective -V 310l o0 3 DEC
4 Elective -VI 3/0lo0 3 DEC
5 Elective -VII 3/0lo0 3 DEC
6 [FE499 |project Work -B 0|08 4 PCC

TOTAL 15/ 08| 19

*The result of the Mandatory Audit Course (Self Study) completed by the student either
in 6™or 7"semester will be reported in this semester




List of Department Elective Courses

DAC (UG) will recommend a list of MOOCS courses and student can complete one of such
MOOCS courses.
lll Year | Semester

1. EE311 Computer Organization

2. EE312 Electrical Engineering Materials

3. EE 313 Utilization of Electrical Energy

4. EE 314 Industrial Instrumentation & Automation

Il Year |l Semester

1. EE 390 Linear Control Systems - Open Elective T |
2. EE391 Soft Computing Techniques - Open Elective 1 I

IV Year | Semester

1. EE411 Design of Electrical Systems

2. EE412 Computer Methods in Power Systems

3. EE414 Switched Mode Power Conversion

4. EE 415 Digital Control Systems

5. EE 416 Modeling & Analysis of Electrical Machines

6. EE 5112 Control & Integration of Renewable Energy Systems (Common to

M.Tech.)

7. EEB214 Smart Grid Technologies (Common to M.Tech)

8. EE 440 New Venture Creation - Open Elective i Il

9. EE 441 Principles of Electrical Power Conversion - Open Elective i |l
IV Year Il Semester

1. EE 461 Distribution System Planning & Automation

2. EE 462 High Voltage Engineering

3. EE 463 Advanced Electrical Drive Systems

4, EE 464 Planning an Entrepreneurial Venture

5. EE 465 Real Time Control of Power Systems

6. EE 466 Advanced Power Conversion Systems

7. EE 467 Illumination Technology

8. EE 5163 Power Quality Improvement Techniques (Common to M.Tech)

9. EE5164 Electric Vehicles (Common to M.Tech)

10. EE 5261 Power System Deregulation (Common to M.Tech)
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DETAILED SYLLABUS
| MA101 | MATHEMATICS | | BSC | 3-0-0 |  3Credits |

Pre-requisites: None

Course Outcomes: At the end of the course, the students will be able to

co1 solve the consistent system of linear equations

CO2 apply orthogonal and congruent transformations to a quadratic form

COo3 determine the power series expansion of a given function

CO4 find the maxima and minima of multivariable functions

CO5 solve arbitrary order linear differential equations with constant coefficients

Cco6 apply the concepts in solving physical problems arising in engineering

Course Articulation Matrix:

PO/PSO N I <
co 5188/ 3/8 8588333232 3 g
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cO2 313 1] 21 1
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co5 < T < T I I T A A A A I L - - 1
CO6 3 3 1 3 1 ) ) ) ) ) ) ) 2 1 1 2

Detailed Syllabus

Matrix Theory: Linear dependence and independence of vectors; Rank of a matrix; Consistency
of the system of linear equations; Eigenvalues and eigenvectors of a matrix; Caley-Hamilton
theorem and its applications; Reduction to diagonal form; Reduction of a quadratic form to
canonical form - orthogonal transformation and congruent transformation; Properties of complex
matrices - Hermitian, skew-Hermitian and Unitary matrices.

Differential Calculus: Taylor's theorem with remainders; Taylor's and Maclaurin's expansions;
Asymptotes; Curvature; Curve tracing; Functions of several variables - partial differentiation; total

differentiation; Euler's theorem and generalization; Change of variables - Jacobians; maxima and



minima of functions of several variables (2 and 3 variables) - Lagrange's method of multipliers.

Ordinary Differential Equations: Geometric interpretation of solutions of first order ODE N
"Qafy ; Exact differential equations; integrating factors; orthogonal trajectories; Higher order
linear differential equations with constant coefficients - homogeneous and non-homogeneous;
Euler and Cauchy's differential equations; Method of variation of parameters; System of linear

differential equations; applications in physical problems - forced oscillations, electric circuits, etc.

Reading:
1. R. K. Jain and S. R. K. lyengar, Advanced Engineering Mathematics, Narosa Publishing
House, 5™ Edition, 2016.

2. Erwin Kreyszig, Advanced Engineering Mathematics, John Wiley and Sons, 8" Edition,
2015.

3. B. S. Grewal, Higher Engineering Mathematics, Khanna Publications, 2015.



HS101

ENGLISH FOR TECHNICAL COMMUNICATION HSC 2-0-2

3 Credits

Pre-requisites: None

Course Outcomes: At the end of the course, the students will be able to

CO1 | Understand basic principled grammar and vocabulary

CO2 | Write clear and coherent paragraphs

CO3 | Write effective résumé, cover letter and letters for a variety of purposes
CO4 | Prepare technical reports and interpret graphs

CO5 | Develop reading comprehension skills

CO6 | Comprénend English speech sounds, stress and intonation

Course Articulation Matrix:

PO/PSO
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CO6 . ) ) ) ) 1 ) ) ) 3 ) 1 .

Detailed Syllabus:

1. Grammar Principles (Correction of sentences, Concord) and Vocabulary Building

(synonyms and antonyms): ldioms and Phrasal verbs--patterns of use and suggestions for

effective employment in varied contexts

2. Effective Sentence Construction - strategies for bringing variety and clarity in sentences-

removing ambiguity - editing long sentences for brevity and clarity

3. Reported speech -

readers- active and passive voice- reasons for preference for passive voice in scientific

English

4. Paragraph-writing: Definition of paragraph and types- features of a good paragraph - unity

of theme- coherence- linking devices- direction- patterns of development.

contexts for use of reported speech - its impact on audiences and




5. Note-making - definition- the need for note-making - its benefits - various note formats- like

tree diagram, block or list notes, tables, etc.

6. Letter-Writing: Its importance in the context of other channels of communication- qualities
of effective letters-types -personal, official, letters for various purposes- emphasis on letter

of application for jobs - cover letter and resume types -examples and exercises

7. Reading techniques: Definition- Skills and sub-skills of reading- Skimming and Scanning -

their uses and purposes- examples and exercises.

8. Reading Comprehension - reading silently and with understanding- process of

comprehension- types of comprehension questions.

9. Features of Technical English - description of technical objects and process- Report-
Writing-  definition- purpose -types- structure- formal and informal reports- stages in

developing report- proposal, progress and final reports-examples and exercises

10. Book Reviews- Oral and written review of a chosen novel/play/movie- focus on appropriate

vocabulary and structure - language items like special vocabulary and idioms used

Language laboratory
1. English Sound System -vowels, consonants, Diphthongs, phonetic symbols- using
dictionary to decode phonetic transcription-- Received Pronunciation, its value and

relevance- transcription of exercises

2. Stress and Intonation T word and sentence stress - their role and importance in spoken
English-Intonation in spoken English -definition, patterns of intonation- i falling, rising, etc.-

use of intonation in daily lifei exercises

3. Introducing oneself in formal and social contexts- Role plays- their uses in developing

fluency and communication in general.

4. Oral presentation - definition- occasions- structure- qualities of a good presentation with

emphasis on body language and use of visual aids.

5. Listening Comprehension -Challenges in listening, good listening traits, some standard

listening tests- practice and exercises.

6. Debate/ Group Discussions-c oncept s, typesinterBiee@scticend dondt s



Reading:
1. English for Engineers and Technologists (Combined Edition, Vol. 1 and 2), Orient
Blackswan, 2006.

2. Ashraf, M Rizvi. Effective Technical Communication. Tata McGraw-Hill, 2006.

3. Meenakshi Raman and Sangeetha Sharma, Technical Communication: Principles and
Practice 2nd Edition, Oxford University Press, 2011.

Software:

1. Clear Pronunciation i Part-1 Learn to Speak English.

Clear Pronunciation i Part-2 Speak Clearly with Confidence
Study Skills

English Pronunciation

DN



PH101 PHYSICS BSC 3-0-0 3 Credits
Pre-requisites: None
Course Outcomes: At the end of the course, the students will be able to
co1 Solve engineering problems using the concepts of wave and particle nature of
radiant energy.
CO 2 | Understand the use of lasers as light sources for low and high energy applications
co3 Understand the nature and characteristics of new Materials for engineering
applications.
co4 Apply the concepts of light propagation in optical fibers, light wave communication
systems, holography and for sensing physical parameters.
cos Apply the knowledge of Solar PV cells for choice of materials in efficient alternate
energy generation.

Course Articulation Matrix:

PO/PSO
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Detailed Syllabus:

Quantum Mechanics: Concepts and Experiments that led to the discovery of Quantum Nature.

Heisenberg uncertainty principle; Schrodinger time independent and time dependent wave

equations,

The free particle problem - Particle in an infinite and finite potential well, Quantum

mechanical tunneling. MB, BE and FD distributions.

Wave and Quantum Optics:

Interference and Diffraction: Concept of interference and working of Fabry-perot Interferometer

and its application as wavelength filter.

Multiple beam diffraction and Working of diffraction

Gratings, Application of Grating as wavelength splitter.




Polarization Devices: Principles, Working and applications of Wave Plates, Half Shade
Polarimeter, Polariscope, Isolators and Liquid Crystal Displays.

Lasers: Basic theory of Laser, Concept of population inversion and Construction and working of
He-Ne, Nd-YAG, CO; Lasers, LED, White light LED, Semiconductor Laser, Holography and
NDT.

Optical Fibers: Structure, Types, Features, Light guiding mechanism and applications in
Communications and Sensing.

Solar Cells: Solar spectrum, photovoltaic effect, materials, structure and working principle, 1-V
characteristics, power conversion efficiency, quantum efficiency, emerging PV technologies,
applications.

Magnetic and Dielectric Materials:

Magnetic Materials and Superconductors: Introduction - Weiss Theory of Ferromagnetism i
Properties i Domains 1 Curie Transition - Hard and soft magnetic materials i Spinel Ferrites 1
Structure T Classification T Applications - Meissner effect - Type-l and Type-Il Superconductors
T Applications.

Dielectric Materials: Introduction to Dielectrics, Dielectric constant 7 Polarizability - Properties
and types of insulating materials - Polarization mechanisms in dielectrics(Qualitative) i
Frequency and temperature dependence of polarization i Dielectric loss Clausius-Mossotti
Equation(Qualitative)i dielectric Breakdown i Applications.

Functional and Nano Materials:

Functional Materials: Fiber reinforced plastics, fiber reinforced metals, surface acoustic wave
materials, Bio-materials, high temperature materials and smart materials - Properties and
applications.

Nanomaterials: Introduction, classification, properties, different methods of preparation and

applications.

Reading:

1. Halliday, Resnic and Walker, Fundamentals of Physics, John Wiley, 9" Edition, 2011.
2. Beiser A, Concepts of Modern Physics, McGraw Hill International, 5™ Edition, 2003.
3. Ajoy Ghatak, Optics, Tata McGraw Hill, 5" Edition, 2012.

4. S.0. Pillai,Solid State Physics, New Age Publishers, 2015.



EC101 BASIC ELECTRONIC ENGINEERING

ESC 3-0-0 3 Credits

Pre-requisites: None

Course Outcomes: At the end of the course, the students will be able to

Comprehend the characteristics of semiconductor devices, and operational

Cco1 N
amplifiers
CO2 Understand the principles of working of amplifiers
co3 Understand and design of simple combinational and basics of sequential logic

circuits

Cco4 Understand the principles of electronic measuring instruments and Transducers

CO5 Understand the basic principles of electronic communication

Course Articulation Matrix:

PO/PSO
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Detailed Syllabus:
Electronics Systems: Introduction to electronics, review

applications, Zener diode as regulator.

of p-n junction operation, diode

Transistor and applications: Introduction to transistors, BJT Characteristics, biasing and

applications, simple RC coupled amplifier and frequency response. FET and MOSFET

characteristics and applications.

Feedback in Electronic Systems: open loop and closed loop systems, Negative and positive

Feedback, merits and demerits, Principles of LC and RC oscillators.

Integrated Circuits: Operational amplifiers i characteristics and linear applications




Digital Circuits: Number systems and logic gates, Combinational Logic circuits, Flip-Flops,
counters and shift registers, data converters, Analog to Digital and Digital to Analog converters

(ADC/ DACO s ) , tomeroproocedsars and mianocontrollers.

Laboratory measuring instruments: principles of digital multi-meters, Cathode ray oscilloscopes
(CROG6s) .

Electronics Instrumentation: Measurement, Sensors, principles of LVDT, strain gauge and
thermocouples. Introduction to data acquisition system.

Principles of Communication: Need for Modulation, Definitions of various Modulation and
Demodulation techniques, AM radio transmitter and receiver, brief understanding of FM and

mobile communications.

Reading:
1. Bhargava N. N., D C Kulshreshtha and S C Gupta, Basic Electronics & Linear Circuits, Tata
McGraw Hill, 2" Edition, 2013.

2. Malvino and Brown,Digital Computer electronics, McGraw Hill, 3" Edition,1993.
3. Keneddy and Davis, Electronic Communication Systems, McGraw Hill, 4" Edition, 1999.

4. Helfrick and Cooper, Modern Electronic Instrumentation and Measurement Techniques,
Prentice Hall India, 2011.

5. Salivahanan, N Suresh Kumar, Electronic Devices and circuits, McGraw Hill
publications,3"Edition, 2012.

6. Neil Storey, Electronics A Systems Approach, Pearson Education Publishing Company Pvt.
Ltd, 4™ Edition, 2009.



CE102 | ENVIRONMENTAL SCIENCE AND ENGINEERING ESC 2-0-0 2 Credits

Pre-requisites: None
Course Outcomes: At the end of the course, the students will be able to

col Identify environmental problems arising due to engineering and technological
activities and the science behind those problems.

CO2 Estimate the population - economic growth, energy requirement and demand.

COo3 Analyze material balance for different environmental systems.

coa Realize the importance of ecosystem and biodiversity for maintaining ecological
balance.

CO5 Identify the major pollutants and abatement devices for environmental
management and sustainable development

Course Articulation Matrix:

PO/PSO
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Detailed Syllabus:

Introduction to Environmental Science: Environment and society, major environmental issues:
Ozone layer depletion, Acid rains, global climate change etc., sustainable development,
Environmental impact assessment, environmental management

Natural Resources Utilization and its Impacts: Energy, minerals, water and land resources,
Resource consumption, population dynamics, urbanization.

Ecology and Biodiversity: Energy flow in ecosystem, food chain, nutrient cycles, eutrofication,
value of biodiversity, biodiversity at global, national and local levels, threats for biodiversity,

conservation of biodiversity




Water Pollution: Sources, types of pollutants and their effects, water quality issues, contaminant
transport, self-purification capacity of streams and water bodies, water quality standards,
principles of water and wastewater treatment.

Air Pollution: Sources, classification and their effects, Air quality standards, dispersion of
pollutants, control of air pollution, automobile pollution and its control.

Solid Waste Management: Sources and characteristics of solid waste, effects, Collection and

transfer system, disposal methods

Reading:

1. G.B. Masters, Introduction to Environmental Engineering and Science, Pearson Education,
2013.

2. Gerard Kiely, Environmental Engineering, McGraw Hill Education Pvt. Ltd., Special Indian
Edition, 2007.

3. W P Cunningham, M A Cunningham, Principles of Environmental Science, Inquiry and
Applications, Tata McGraw Hill, 8" Edition, 2016.

4. M. Chandrasekhar, Environmental science, Hi Tech Publishers, 2009.



BT101 | ENGINEERING BIOLOGY ‘ ESC ‘ 21010 2 Credits

Pre-requisites: None.

Course Outcomes: At the end of the course, the student will be able to:

Cco1 Realize the significance of biomolecules for sustaining life

CO2 | Identify the difference between unicellular to multi-cellular organisms

CO3 | Understand heredity, variation and central dogma of life

CO4 | Analyze and understand the concepts of biology for engineering the cell

Course Articulation Matrix:

PO/PSO
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Detailed Syllabus:

Molecules of life, water and carbon - chemical basis of life, protein structure and function,
nucleic acids and the RNA world, carbohydrates, lipids, membranes and first cells.

Cell structure and function, inside the cell, cellicell Interactions, cellular respiration and
fermentation, photosynthesis, cell cycle, biological signal transduction.

Gene structure and expression, Mitosis, Meiosis, Mendel and the gene, DNA and the gene:
synthesis and repair, how genes work, transcription, RNA processing, and translation, control of
gene expression, analyzing and engineering genes, genomics.

Engineering concepts in biology 1 genetic engineering, disease biology and biopharmaceuticals,
stem cell engineering, metabolic engineering, synthetic biology, neuro transmission, biosafety

and bioethics.

Reading:
1. Quillin, Allison Scott Freeman, Kim Quillin and Lizabeth Allison, Biological Science,

Pearson Education India, 2016.

2. Reinhard Renneberg, Viola Berkling and Vanya Loroch, Biotechnology for Beginners,
Academic Press, 2017.



PROBLEM SOLVING AND COMPUTER

PROGRAMMING 3 Credits

CS101 ESC | 310710

Pre-requisites: None.

Course Outcomes: At the end of the course, the student will be able to:

Design algorithms for solving simple mathematical problems including computing,

col searching and sorting

Compare and contrast algorithms in terms of space and time complexity to solve simple

co2 mathematical problems

COo3 Explore the internals of computing systems to suitably develop efficient algorithms

CO4 | Examine the suitability of data types and structures to solve specific problems

CO5 | Apply control structures to develop modular programs to solve mathematical problems

CO6 | Apply object oriented features in developing programs to solve real world problems

Course Articulation Matrix:
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Detailed Syllabus:

Fundamentals of Computers, Historical perspective, Early computers, Components of a
computers, Problems, Flowcharts, Memory, Variables, Values, Instructions, Programs.

Problem solving techniques T Algorithmic approach, characteristics of algorithm, Problem
solving strategies: Top-down approach, Bottom-up approach, Time and space complexities of
algorithms.

Number systems and data representation, Basics of C++, Basic data types.

Numbers, Digit separation, Reverse order, Writing in words, Development of Elementary School
Arithmetic Testing System, Problems on Date and factorials, Solutions using flow of control
constructs, Conditional statements - If-else, Switch-case constructs, Loops - while, do-while,
for.




Functions i Modular approach for solving real time problems, user defined functions, library
functions, parameter passing - call by value, call by reference, return values, Recursion,
Introduction to pointers.

Sorting and searching algorithms, large integer arithmetic, Single and Multi-Dimensional Arrays,
passing arrays as parameters to functions

Magic square and matrix operations using Pointers and Dynamic Arrays, Multidimensional
Dynamic Arrays String processing, File operations.

Structures and Classes - Declaration, member variables, member functions, access modjifiers,
function overloading, Problems on Complex numbers, Date, Time, Large Numbers.

Reading:

1. Walter Savitch, Problem Solving with C++, Ninth Edition, Pearson, 2014.
2. Cay Horstmann, Timothy Budd, Big C++, Wiley, 2nd Edition, 2009.
3. R.G. Dromey, How to solve it by Computer, Pearson, 2008.



PROBLEM SOLVING AND COMPUTER

CS102 PROGRAMMING LAB ESC | 01 17 2 | 2Credits

Pre-requisites: None.

Course Outcomes: At the end of the course, the student will be able to:

CO1 | Design and test programs to solve mathematical and scientific problems

CO2 | Develop and test programs using control structures

CO3 | Implement modular programs using functions

CO4 | Develop programs using classes

Course Articulation Matrix

co 2|2/ |2|R2|2|2|2|R2 /2|2 /2 2|2
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Detailed Syllabus:
Laboratory:

Programs on conditional control constructs.

Programs on loops (while, do-while, for).

Programs using user defined functions and library functions.
Programs on arrays, matrices (single and multi-dimensional arrays).
Programs using pointers (int pointers, char pointers).

Programs on structures.

. Programs on classes and objects.

Reading:

1. Walter Savitch, Problem Solving with C++, Ninth Edition, Pearson, 2014.
2. Cay Horstmann, Timothy Budd, Big C++, Wiley, 2nd Edition, 2009.
3. R.G. Dromey, How to solve it by Computer, Pearson, 2008.
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PH102 PHYSICS LABORATORY

BSC 01 172 2 Credits

Pre-requisites: None

Course Outcomes: At the end of the course, the student will be able to:

Co1

measurements

Use CRO, signal generator, spectrometer, polarimeter and GM counter for making

CO2 | Test optical components using principles of interference and diffraction of light

CO3 | Determine the selectivity parameters in electrical circuits

CoO4

appreciate the accuracy in measurements

Determine the width of narrow slits, spacing between close rulings using lasers and

Course Articulation Matrix
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Detailed Syllabus:

1. Determination of Wavelength of Sodium | ight

2. Determination of Wavelength of He-Ne laser i Metal Scale.

3. Measurement of Width of a narrow slit using He- Ne Laser.

4. Determination of Specific rotation of Cane sugar by Laurent Half-shade Polarimeter.

5. Determination of capacitance by using R-C circuit.

6. Determination of resonating frequency and bandwidth by LCR circuit.

7. Measurement of half-life of radioactive source using GM Counter.

8. Diffraction grating by normal incidence method.

Reading:

1. Physics Laboratory Manual.

us



MA 151 | MATHEMATICS - Il BSC 3-0-0 3 Credits

Pre-requisites: MA101: Mathematics-I

Course Outcomes: At the end of the course, the students will be able to

CO 1 | analyze improper integrals

CO 2 | evaluate multiple integrals in various coordinate systems

co3 apply the concepts of gradient, divergence and curl to formulate engineering
problems

co4 convert line integrals into surface integrals and surface integrals into volume
integrals

CO 5 | apply Laplace transforms to solve physical problems arising in engineering

Course Articulation Matrix
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Detailed Syllabus

Integral Calculus: Convergence of improper integrals; Beta and Gamma integrals; Differentiation
under integral sign; Double and Triple integrals - computation of surface areas and volumes;
change of variables in double and triple integrals.

Vector Calculus: Scalar and vector fields; vector differentiation; level surfaces; directional
derivative; gradient of a scalar field; divergence and curl of a vector field; Laplacian; Line and
Surface integrals; Green's theorem in a plane; Stoke's theorem; Gauss Divergence theorem.
Laplace Transforms: Laplace transforms; inverse Laplace transforms; Properties of Laplace
transforms; Laplace transforms of unit step function, impulse function, periodic function;
Convolution theorem; Applications of Laplace transforms - solving certain initial value problems,
solving system of linear differential equations, finding responses of systems to various inputs

viz. sinusoidal inputs acting over a time interval, rectangular waves, impulses etc.




Reading:
1. R. K. Jain and S. R. K. lyengar, Advanced Engineering Mathematics, Narosa Publishing
House, 5" Edition, 2016.

2. Erwin Kreyszig, Advanced Engineering Mathematics, John Wiley and Sons, 8™ Edition,
2015.

3. B. S. Grewal, Higher Engineering Mathematics, Khanna Publications, 2015.



| ME102 | ENGINEERING GRAPHICS | ESC | 1-1-4 |4Credits |

Pre-requisites: None.

Course Outcomes: At the end of the course, the student will be able to:

CO1 | Recall BIS standards and conventions while drawing Lines, printing Letters and showing

Dimensions.

CO02 | Classify the systems of projection with respect to the observer, object and the reference

planes.

CO03 | Construct orthographic views of an object when its position with respect to the reference

planes is defined.

CO4 | Analyse the internal details of an object through sectional views.

CO5 | Relate 2D orthographic views to develop 3D Isometric View.

CO6 | Construct 2D (orthographic) and 3D (isometric) views in CAD environment.

Course Articulation Matrix
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Detailed Syllabus:

Introduction: Overview of the course, Lines Lettering and Dimensioning: Types of lines,
Lettering, Dimensioning, Geometrical Constructions, Polygons, Scales

Orthographic Projection: Principles of Orthographic projection, Four Systems of Orthographic
Projection.

Projection of Points: Projections of points when they are situated in different quadrants.
Projections of Lines: Projections of a line parallel to one of the reference planes and inclined to

the other, line inclined to both the reference planes, Traces.



Projections of Planes: Projections of a plane perpendicular to one of the reference planes and
inclined to the other, Oblique planes.

Projections of Solids: Projections of solids whose axis is parallel to one of the reference planes
and inclined to the other, axis inclined to both the planes.

Section of Solids: Sectional planes, Sectional views - Prism, pyramid, cylinder and cone, true
shape of the section.

Isometric Views: Isometric axis, Isometric Planes, Isometric View, Isometric projection, Isometric
views T simple objects.

Auto-CAD Practice: Introduction to Auto-CAD, DRAW tools, MODIFY tools, TEXT, DIMENSION,
PROPERTIES

Reading:

1. N.D. Bhat and V.M. Panchal, Engineering Graphics, Charotar Publishers, 2013.

2. Sham Tickoo, AutoCAD 2017 for Engineers & Designers, Dreamtech Press, 23" Edition,
2016.


http://www.amazon.in/Sham-Tickoo/e/B001H9VMXC/ref=dp_byline_cont_book_1

| CY101 | CHEMISTRY | BSC | 3-0-0 | 3Credits |

Pre-requisites: None

Course Outcomes: At the end of the course, the students will be able to

co1 The basic knowledge of the organic reaction mechanism and intermediates.

cO2 The basic knowledge of methods of chemical structure analysis and the
instrumentation involved.

co3 The potential energy aspects of fuel cells, rechargeable batteries and new
materials for their fabrication.

co4 About optical fibres, liquid crystals, LCD, LED, OLED, conducting polymers and
their applications.

cos5 The quantum and thermodynamic aspects of various types of bonding,
coordination complexes and chemical and enzymatic reactions.

co6 The synthetic methodologies, importance and applications of nanomaterials in
different fields.

Course Articulation Matrix

PO/PSO
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CO6 33| 3| 2| 2] 2|00 |Y-

Detailed syllabus

Quantum Chemistry and Chemical Bonding: Emergence of Quantum Theory; Postulates of
Quantum Mechanics, Operators and Observables, Schrodinger Equation, Particle in a One-
Dimensional Box and Colour of Conjugate Molecules, Hetero-diatomic Molecule as Harmonic
Oscillator and Rigid Rotor, Hydrogen Atom, LCAO-MO Theory (MO Diagram of CO and NO
Molecules).

Chemical Thermodynamics, Equilibrium and Kinetics: Enthalpy and Free Energy Changes in

Chemical Reactions; Relevance of Cpand C, in Gas Phase Reactions, Chemical Potential; Heat



Capacity of Solids, Absolute Entropy and Third Law of Thermodynamics, Rates of Enzyme-
Catalysed Homogeneous and Heterogeneous Surface-Catalysed Chemical Reactions
Electrochemistry and Chemistry of Energy Systems: Electrodes and Electrochemical Cells;
Potentiometric and Amperometric Sensors; Li-lon and Ni-Cd Rechargeable Batteries; Fuel Cells
(Methanol-Oxygen); Electrochemical Theory of Corrosion; Factors Affecting Rate of Corrosion;
Sacrificial Anodic and Impressed Current Cathodic Protection of corrosion.

Coordination Chemistry and Organometallics: Shapes of Inorganic Compounds; Crystal Field
and Molecular Orbital Theories; MO-Diagram for an Octahedral Complex; Metal lons in Biology;
Organometallic Chemistry (Metal Carbonyls).

Basics of Organic Chemistry: Classification of Organic reaction and their mechanisms. Reaction
intermedi at es: formati on, structure and propertie
Alder reaction, Click Reactions.

Engineering Materials and Application: Introduction to Optical fibres, types of optical fibres,
applications of optical fibres. Liquid Crystals: LCD, LED, OLED, Conducting Polymers and
applications.

Instrumental Methods of Chemical Analysis: Gas- and Liquid-Chromatographic Separation of
Components of Mixtures; UV-Visible, FTIR, NMR and Mass Spectral Methods of Analysis of

Structures of Organic Compounds.

Reading:

1. P. Atkins and Julio de Paula, Physical Chemistry, Freeman & Co. 8" Edition, 2017.

2. Atkins and Shriver, Inorganic Chemistry, Oxford University Press, 4™ Edition, 2008.

3. Clayden, Greaves, Warren and Wothers, Organic Chemistry, Oxford University Press, 2014.
4. Shashi Chawla, Engineering Chemistry, Dhanpat Rai & Co. 2017.

5. Paula Bruce, Organic Chemistry, Pearson, 8™ Edition, 2013.



EE101 | BASIC ELECTRICAL ENGINEERING ESC 3-0-0 3 Credits

Pre-requisites: None
Course Outcomes: At the end of the course, the students will be able to

CO1 | Analyze and solve electric and magnetic circuits

CO2 | Identify the type of electrical machines for a given application

CO3 | Recognize the ratings of different electrical apparatus

CO4 | Identify meters for measuring electrical quantities and requirements of illumination

Course Articulation Matrix
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Detailed Syllabus:

DC Circuits: Ki rchof f 6s Vol tage and Current {Dalter s |

Transformations

AC Circuits: Complex representation of Impedance, Phasor diagrams, Power & Power Factor,
Solution of 1-f Series & Parallel Circuits, Solution of 3-f circuits and Measurement of Power in
3-f circuits

Magnetic Circuits: Fundamentals and solution of Magnetic Circuits, Concepts of Self and Mutual
Inductances, Coefficient of Coupling

Single Phase Transformers: Principle of Operation of a Single Phase Transformer, EMF
Equation, Phasor Diagram, Equivalent Circuit of a 1-f Transformer, Determination of Equivalent
circuit parameters, calculation of Regulation & Efficiency of a Transformer

DC Machines: Principle of Operation, Classification, EMF and Torque Equations,

Characteristics of Generators and Motors, Speed Control Methods and Applications

Sup



Three Phase Induction Motor: Principle of Rotating Magnetic Field, Principle of Operation of 3-f
Induction Motor, Torque i Speed Characteristics of 3-f Induction Motor, Applications Measuring
Instruments: Moving Coil and Moving Iron Ammeters and Voltmeters Illumination: Laws of

illumination and luminance.

Reading:
1. Edward Hughes, Electrical & Electronic Technology, Pearson, 12" Edition, 2016.
2. Vincent Del Toro, Electrical Engineering Fundamentals, Pearson, 2" Edition, 2015.
3. V N Mittle and Arvind Mittal, Basic Electrical Engineering, Tata McGraw Hill, 2" Edition,
2005.
4. E. Openshaw Taylor, Utilization of Electrical Energy, Orient Longman, 2010.



| ME101 | BASIC MECHANICAL ENGINEERING |ESC [3-0-0] 3Credits

Pre-requisites: None.
Course Outcomes: At the end of the course, the student will be able to:

Cco1 Identify Materials for Engineering Applications

C02 Describe the functions and operations of Conventional, NC, CNC and 3D

Printing methods of manufacturing.

CO3 | Select a power transmission system for a given application.

Co4 Understand the concepts of thermodynamics and functions of components of a

power plant.

CO5 | Understand basics of heat transfer, refrigeration, internal combustion engines

and Automobile Engineering.

Course Articulation Matrix
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Detailed Syllabus:

Engineering Materials: Introduction to Engineering Materials, Classification and Properties
Manufacturing Processes: Castings 1 Patterns & Moulding, Hot Working and Cold Working,
Metal Forming processes: Extrusion, Drawing, Rolling, Forging, Welding i Arc Welding & Gas
Welding, Soldering, Brazing.

Machine Tools: Lathe T Types i Operations, Problems on Machining Time Calculations, Drilling
M/c i Types i Operations, Milling M/c T Types i Operations 1 Up & Down Milling, Shaping M/c
T Operationsi Quick Return Mechanism, Planer M/c.i Operationsi Shaper Vs Planer, Grinding
M/ci Operations. Introduction to NC/CNC Machines, 3D Printing

Power Transmission: Transmission of Power, Belt Drives, Gears and Gear Trains 1 Simple

Problems




Fasteners and Bearings: Fasteners 1 Types and Applications, Bearings i Types and Selection,
Thermodynamics: Energy Sources i Conventional/Renewable, Thermodynamics i System,
State, Properties, Thermodynamic Equilibrium, Process & Cycle, Zeroth law of
Thermodynamics, Work & Heat, First law 7 Cyclic process, Change of State, Cp, Cy, Limitations
of First law, Thermal Reservoirs, Heat Engine, Heat Pump/Refrigerator, Efficiency/CoP, Second
law, PMM2, Carnot Cycle, Entropy i T-s and P-v diagrams.

Thermal Power Plant: Layout of Thermal Power Plant & Four circuits i Rankine cycle, T-s & P-v
diagrams, Boilers i Babcock & Wilcox, Cochran Boilers, Comparison of Fire Tube &Water Tube
Boilers, Steam Turbines T Impulse Vs. Reaction, Compounding 7 Pressure & Velocity
Compounding, Condensers i Jet Condenser and Surface Condenser; Cooling Towers.

I.C. Engines: 2-Stroke & 4-Stroke Engines, P-v Diagram; S.I. Engine, C.I. Engine, Differences
Refrigeration: Vapor Compression Refrigeration Cycle 7 Refrigerants, Desirable Properties of
Refrigerants

Heat Transfer: Modes of Heat Transfer, Thermal Resistance Concept, Composite Walls &
Cylinders, and Overall Heat Transfer Coefficient i problems

Automobile Engineering: Layout of an Automobile, Transmission, Clutch, Differential, Internal

Expanding Shoe Brake

Reading:

1. M.L. Mathur, F.S. Mehta and R.P. Tiwari, R.S. Vaishwnar, Elements of Mechanical
Engineering, Jain Brothers, New Delhi, 2008.

2. Praveen Kumar, Basic Mechanical Engineering, Pearson Education, India, 2013.

3. P.N. Gupta, M.P. Poonia, Elements of Mechanical Engineering, Standard Publishers, 2004.

4. C.P. Gupta, Rajendra Prakash, Engineering Heat Transfer, NemChand Brothers, New Delhi,
1994.

5. B.S. Raghuvanshi, Workshop Technology, Vol. 1&2, Dhanpath Rai & Sons, New Delhi, 1989.



CE101 ENGINEERING MECHANICS ESC 371070 3 Credits

Pre-requisites: None.
Course Outcomes: At the end of the course, the student will be able to:

CO1 | Determine the resultant force and moment for a given system of forces

Analyze planar and spatial systems to determine the forces in members of trusses,

CO2 o
frames and problems related to friction

CO3 | Calculate the motion characteristics of a body subjected to a given force system

coa Determine the deformation of a shaft and understand the relationship between different
material constants

CO5 | Determine the centroid and second moment of area

Course Articulation Matrix
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Detailed syllabus:

Introduction - Specification of force vector, Formation of Force Vectors, Moment of Force i

Cross product i Problems, Resultant of a general force system in space, Degrees of freedom -

Equilibrium Equations, Kinematics 1 Kineticsi De & Al emberts principle, Deg
Freebody diagrams.

Spatial Force systems - Concurrent force systems - Equilibrium equations 7 Problems,

Problems (Vector approach) i Tension Coefficient method, Problems (Tension Coefficient

method), Parallel force systems - problems, Center of Parallel force system i Problems.

Coplanar Force Systems - Introduction T Equilibrium equations 7 All systems, Problems on

Coplanar Concurrent force system, Coplanar Parallel force system, Coplanar General force



system i Point of action, Method of joints, Method of sections, Method of sections, Method of
members, Friction T Coulombs laws of dry friction T Limiting friction, Problems on Wedge
friction, Belt Friction-problems.

Mechanics of Deformable Bodies - Stress & Strain at a point- Normal and shear stresses, Axial
deformations T Problems on prismatic shaft, tapered shaft and deformation due to self-weight,
Deformation of Stepped shaft due to axia | |l oadi ng, P Bulkdvedulnst Probkmdg, i o
change in dimensions and volume.

Centroid & Moment of Inertia - Centroid and M.l T Arial T Radius of Gyration, Parallel axisi
Perpendicular axis theorem i Simple Problems.

Dynamics of Particles - Rectilinear Motion i Kinematics Problems, Kinetics i Problems, Work &

Energy 1 Impulse Moment, Curvilinear Motion T Normal and tangential components.
Reading:

1. J.L. Meriam, L.G. Kraige, Engineering Mechanics, John Wiley &Sons, 7" Edition, 2012.
2. Timoshenko, Young, Engineering Mechanics, McGraw Hill Publishers, 3" Edition, 2006.

3. Gere, Timoshenko, Mechanics of Materials, CBS Publishers, 2" Edition, 2011.



ME103 | WORKSHOP PRACTICE ESC | 0-07 3 | 2 Credits

Pre-requisites: None.

Course Outcomes: At the end of the course, the student will be able to:

CO1 | Study and practice on machine tools and their operations

CO2 | Practice on manufacturing of components using workshop trades including fitting,

carpentry, foundry and welding

CO3 | Identify and apply suitable tools for machining processes including turning, facing, thread

cutting and tapping

CO4 | Apply basic electrical engineering knowledge for house wiring practice

Course Articulation Matrix
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Detailed Syllabus:

Fitting Trade: Preparation of T-Shape Work piece as per the given specifications, Preparation of
U-Shape Work piece which contains: Filing, Sawing, Drilling, Grinding, and Practice marking
operations.

Plumbing: Practice of Internal threading, external threading, pipe bending, and pipe fitting, Pipes
with coupling for same diameter and with reducer for different diameters and Practice of T-
fitting, Y-fitting, Gate valves fitting.

Machine shop: Study of machine tools in particular Lathe machine (different parts, different
operations, study of cutting tools), Demonstration of different operations on Lathe machine,
Practice of Facing, Plane Turning, step turning, taper turning, knurling and parting and Study of
Quick return mechanism of Shaper. Demonstration of the working of CNC and 3D Printing
Machines.

Power Tools: Study of different hand operated power tools, uses and their demonstration and

Practice of all available Bosch Power tools.




Carpentry: Study of Carpentry Tools, Equipment and different joints, Practice of Cross Half lap

joint, Half lap Dovetail joint and Mortise Tenon Joint.



CY102 | CHEMISTRY LABORATORY BSC 0-1-2 | 2Credits

Pre-requisites: None.
Course Outcomes: At the end of the course, the student will be able to:

CO1 | Select a suitable methodology and compare the strategies involved in the estimation of
metal content, iodine content, active chlorine or hardness of water for various applications.

CO2 | Apply a selective instrumental method in the place of tedious and complex titration
processes for repeated and regulated analysis of acids, bases, redox compounds, etc.

CO3 | Test and validate optical activity, corrosion inhibitor efficiency and absorption isotherm of
selective compounds and processes.

Course Articulation Matrix
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Detailed Syllabus:
Cycle-l
1. Standardization KMnO, solution: Understanding the redox process, electron transfer,
importance of qualitative and quantitative analysis.
2. Estimation of Hematite: Understanding the importance on purity of a ore, % of metal
content (for Fe).
3. Hardness of Water: Understanding of metal complexes, multi dentate ligands,
importance of purity of ground water, (EDTA method; complexometry).
4. Analysis of bleaching powder for available chlorine: Understanding the importance and
purity of potable water, back titration (lodometry).
5. Preparation of nanomaterials: Understanding the importance of nanomaterials, their

preparation and characterization.

Cycle ll
1. pH metry: Concept of pH, Instrumentation, calibration, determination of the

concentrations by instrumental methods




Conductometry: Concept of conductivity, importance of conductivity
Potentiometry: Determination of the redox potential of the reaction

Colorimetry: Importance of Beers and Lamberts law,

ok w0 DN

Photochemical experiment: Importance of visible light and its application for a redox

process, importance of coloring agent

6. Preparation of bakelite / polypyrrole: Concepts of organic reactions and application for
the organic material preparation.

7. Corrosion experiment: Concept of corrosion, importance of corrosion agents

8. Adsorption experiment: Understanding phenomena of adsorption and absorption

9. Analysis of a drug: Importance of the purity, concentrations of a drug molecule.

10. Preparation of bakelite / red azo dye / Aspirin / Fe(acac) / polypyrrole: Concepts of

organic reactions and application for the organic material preparation

Reading:
1. Charles Corwin, Introductory Chemistry laboratory manual: Concepts and Critical Thinking,

Pearson Education, 2012.

2. David Collins, Investigating Chemistry: Laboratory Manual, Freeman & Co., 2006.



Mathematicsi Il .
MA 201 (Common to EEE, MME, Chemical and BicTech) BSC 3-0-0 3 Credits

Pre-requisites: MA151- Mathematics Il

Course OutcomesAt the end of the course, student will be able to:

COo1 Obtain the Fourier series for a given function

C02 Find the Fourier transform of a function andtzansform of a sequence

CcOo3 Detamine the solution of a PDE by variable separable method

CO4 Understand and use of complex variables and evaluation of real integrals

Course Articulation Matrix:

CO/PO §o) T T §) ,)
Co1| 3 3 2 3 - - - - 1 1 - 2 3 1
CcCo2| 3 3 2 3 - - - - 1 1 - 2 3 1
COo3| 3 3 2 3 - - - - 1 1 - 2 3 1
Co4| 3 3 2 3 - - - - 1 1 - 2 3 1

Eourier Series Expansion of a function in Fourier series for a given rangtalf range sine and cosine
expansions

Eourier Tr ansforms Fourier transformation and inverse transforsie, cosine transformations and inverse
transforms: simple illustrations.

Z-transforms: Z- transform and Inverse-Eansformd Properties convolution theoremsimple illustrations.

Partial Diff erential Equations. Method of separation of variablesSolution of one dimensional wave
equation, one dimensional heat conduction equation and two dimensional steady state heat conduction
equations with illustrations.

Complex Variables Analytic function - Cauchy Riemann equationsHarmonic functions- Conjugate

functions- complex integrationt line integrals in complex planeCauchy és t heorem ( si my

Cauchyo6s i ntTeagrl aolr 6fso ramuwl da a u r-eards énd singddies- Residuex pansi on
2p

residue theorem, use of residue theorem to evaluate the real integrals of {fi{Gqsg, Sing) dg,
0

e}

i (X)dx without poles on the real axis.
Reading:

1. R.K.Jain and S.R.K.lyengafA\dvanced Engineering Mathematitégarosa Pub. House,Fifth éat,
2016.

2. Erwyn KreyszigAdvanced Engineering Mathematid®hn Wiley and Sons!"&dition, 2008

3. B.S.GrewalHigher Engineering Mathematic&hanna Publications, 44th editia2017



| EC23§ Analog Electronics | PCC| 370i0| 3 Credits|

Pre-requisites: EC10XBasic Electronics Engineering

Course OutcomesAt the end of the course the student will be able to:
CO1 | Understand operation of analog devices and circuits.

CO2 | Examine the operation of oscillators and amplifiers.

CO3 | Design multivibrators and wave spang circuits

Course Articulation Matrix:

CO/PO | | | ©wl| ©
colr | 3| 3|22l 2]|-138]|-1-11]-11]38]2
co2 | 3| 3|22l 2]-138]|-1-11]-111]38]2
co3 | 33| 23| 2{-13||-1-1]-1]3]2

Detailed Syllabus:

Over View of SemiConductor Physics: Introduction, static characteristics of Rinction diode, zener
diode, BJT, FET anMOSFETs

Power Supplies:Single phase half wave, full wave and bridge rectifiers withl t er s ( LC and
power supply, series voltage regulator, and principles of uninterrupted power supply

Transistor Amplifiers: Bias stability and thermal runway, analysis of amplifier circuits usipgiameters,
emitter follower, simplified CEhybrid model, CE short circuit current gain, single stage CE amplifier
response, low frequency response of an RC coupled amplifiesbgadh width product, high frequency
response of two cascad€dt stages.

Feedback Amplifiers and Oscillators: Analysis ofvoltage series, voltage shunt, current series, current shunt,
feedback amplifiers, stability of negative feedback amplifiers, analysis of RC-ghifisaVNien bridge, LC
oscillators (using BJT6s only) and crystal oscil |l a
Direct Coupled Amplifiers: Analysis of differential amplifier configurations, CMRR, stability and drift
problems, compensation techniques

Power Amplifiers: Classification of power amplifiers, analysis of cl#ssclassB and classAB operations,
pushpull amplifiers and complementagymmetry, harmonic distortion, and crasger distortion in power
amplifiers

Wave Shaping Circuits: RC-low pass, high pass circuits, response to step, pulse ramp and square wave
inputs, differentiating and integrating circuits, clipping circuits usingdelésingle level and twdevel
clipping, clamping circuits usindiodes.

Multivibrators and Sweep Circuits: Introduction to voltage sweep circuits, boot strap and miller sweep
circuits, Astable and Monostable Multibrators and Triggering methods.

Reading:

1. Ramakanth A. Gayakwad: Operational Amplifiers and Linear integrated circuits, Edi i, 2000

2. Stanley: Operational Amplifiers with Linear Integrated Circuits, Edition 4, Pearson Education India,
2002.

3. U. A. Bakshi, A. P. Godse: Linear integrat@@chnical Publication2010



| CS23f Data Structures | PCC| 370i0| 3 Credits|

Pre-requisites: None

Course OutcomesAt the end of the course the student will be able to:

COo1 Understand the concept of ADT

CO2 Identify data structures suitable to solve praide
COo3 Develop and analyze algorithms for stacks, queues
CO4 Develop algorithms for binary trees and graphs
CO5 Implement sorting and searching algorithms

CO6 Implement symbol table using hashing techniques

Course Articulation Matrix:

CO/PO T T T T i)
co1 3 (3] -|-3]-1]- - -1 ] -]12]3] 2
CcO2 3 (3] -|-3]-]- - -1 -]12]3] 2
Cco3 3 (3] --3]-]- - -1 ] -]12]3] 2
CO4 3 (3] -|-3]-1]- - -1 ] -]12]3] 2
CO5 3| 3| - - 3] - - - -1 - 23] 2
CO6 3| 3| - - 3] - - - -1 - 2]3] 2

Detailed Syllabus
Introduction to Data Structures, Asymptotic Notations, Theorems and Examples based on Asymptotic
Notations, Linear andNonlinearData Structures, Stack Data Structure and its Applications, Queue Data
Structure and its Applications, Singly, Dy and Circular Linked Lists, Trees and tree traversals, Dynamic
Sets and Operations on Dynamic Sets, Binary Search Tree and its Operations, Heap Data Structure, Priority
Queue, AVL Trees, Direct Addressing; Introduction to Hashing, Collision ResolitjorChaining,
Collision Resolution by Open Addressing, Lower Bound for Comparison based Sorting Algorithms,
Insertion Sort, Merge Sort, Quick Sort, Heap Sort and Counting Sort, Radix Sort, Introduction to Graphs
and Representation of Graphs, Depth Firstr@egDFS), Breadth First Search (BFS), Applications: BFS

DFS, Priméds Algorithm for finding Minimum Spa

a

MST,

nd

Dijkstrads Al gorithm f or-Wasshall glgoethmSfor lAlPaies

Shortest PatProblem

Reading:

1.

2.

Thomas H. Cormen, Charles E. Leiserson, Ronald L. Rivest and Clifford Stein, Introduction to

Algorithms, Second EditiorRHI, 2009.

Mark Allen Weiss, Data Structures and Algorithm Analysis in C++, Third Edition, Pearsaatitdy

2006.

Second Edition, Universities Pre2€11.

Examples, Seand Edition, WileylIndia, 2006.

Shor i

Ellis Horowitz, SartajSahni and SanguthevarRajasekaran, Fundamentals of Computer Algorithms,

Michael T.Goodrich and Roberto Tamassia, Algorithm Design: Foundations, Analysis and Internet



| EE201 | Circuit Theory - | | PCC | 3i0i0 | 3 Credits |

Pre-requisites None

Course OutcomesAt the end of the course the student will be able to:

co1 Evaluatesteadystateandtransientoehaviorof singleport networksfor DC and
AC excitations.

CO2 Examinebehaviorof linear circuits using Laplace transform and transfer functions
of single port and two port networks

CO3 | Analyze series and parallel resonant circuits.
CO4 | Synthesize waveforms using step, ramp and impulse fulction

Course Articulation Matrix:

CO/PO
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Detailed syllabus

Circuit Elements and Relations:

Types of Sources and Source Transformations; Gwotvention, Formation of loop and node
equations, Graph of a netwonskcidence matrix, Dualnetworks.

Steady State Analysis of Circuits for Sinusoidal Excitations:

Single phase&eries, Parallel, Serid2arallel circuits, Solution of AC networks using mesh and
nodal analysis, -phase balanced and unbalanced network analysis, Neutral voltage calculations,
complex power.

Time Domain Analysis:
Solution of network equations in tind®main, Classical differentiaéquations approach, Initial
conditions & evaluation, applications to simple RLC circuits only.

Applications of Laplace Transforms in Circuit Theory:

Laplace transforms of various signals of excitation, Laplace transforeteanks, determination and
representation of initial conditions, Waveform synthesis, Response for infpotdesnandits relation
to networkadmittanceConvolutionintegralandapplications.

Resonance:
Series and Parallel resonance, Bandwidtfia€orand selectivity.

Reading:

1. M.E.Van Valken Burg: Network Analysis/®&dition, Pearson Education,2015.

2. G.K Mittal & Ravi Mittal: Network Analysis, 14Edition, Khanna Puidations.,2003.

3. M.L. Soni and J.C. Gupta: A course in Electrical Circuits Analysigripat Rai& Co. (P),
2001.

4. Gopal G Bhise, Prem R Chadha &Durgesh C. Kulshreshtha Gopal: Engineering Network
Analysis and Filter Design, Umesh Publications,2012

5. S.R. Paranjothi: Electric Circuit Analysis, New Age International Pub.,2002.

6. De Carlo & Lin: Lirear circuit Analysis, Oxford University Pres&? Edition,2010.



EE202 Electric and Magnetic Fields PCC 3-0-0 3 Credits

Pre-requisites: MA151 7 Mathematics I
Course OutcomesAt the end of the course the student will be able to:

Compute eletric & magnetic fields for symmetrical charge and current configurations {
the force between charges and currents.
Calculate capacitance and inductance of common conductor configurations and the ¢
stored.

CO3 | Analyze time varying fields and otpute the energy stored in electromagnetic fields

Understand the Electnmechanical Energy conversion from the concepts of-Belergy
and coenergy

COo1

CO2

CcO4

Course Articulation Matrix:

CO/PO | | ©| ©®| ®
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Detailed Syllabus

Overview of Coordinate System and Vector Algebra:

Scalar and vector fields, overview of coordinate systeroulied of scalar and vector fields in Cartesian and
curvilinear coordinates

Electrostatics:Coul ombdés | aw, El ectrical filed intensity, €
sheet, spherical char ge d atisns,Divdrgericeé amchcarl, of e@etrastascdield, a w
Energy expended in moving a charge in an electric field, electric potential, potential due to point, line,
spherical charge distributions, potenti altheogemadi e n:

Electric dipole, Dipole moment, potential and electric filed due to an electric dipole, Torque on an Electric
dipole in an electric field, resistance, capacitance, Dielectrics, Energy in electrostatic field, boundary
conditions.

Magnetostatics: BiotSavar t 6s | aw, magnetic flux density, ma g
straight wire, surface, sol enoi d, toroid carrying
and curl of Magnetic field, Comparison of magnetostating electrostatics, Magnetic scalar and vector
potentials, Lorentz force, inductance, self and mutual inductance of solenoid, toroidal and other simple
configurations, conductors, magnetic materials, Hall effect, energy in magneto static fields, boundary
conditions.

Time Varying Fields: Equati on of continuity, Faradayos | aw, L €
inconsistency of Amperebs | aw, di spl acement <curren
theorem, energy in electrmagnett fields.

Magnetically Coupled Circuits & Electromechanical Energy Conversion: Review of basic concepts,
magnetizing inductance, modeling linear and nonlinear magnetic circuits. Principles of energy flow, concept of
field energy and cenergy, Derivation fotorque expression for various machines using the principles of
energy flow and the principle ofcoenergy.

Reading:
1. William H.Hayt Jr. & John A.Buck: Engg. Electromagnetics, TIgMHEdition, 2012.
2. David J.Griffiths: Introduction to Electrodynamics, PHIEtition, 2013.
3. Paul C. Krause, Oleg Wasynczuk, Scott D. Sudhoff: Analysis of Electric Machinery & Drive systems
IEEE Press, SEdition, 2013.
4. Matthew Sadiku: Elements of Electromagnetics, Oxford University P26€5.



5. Nathan Ida: Engg. Electromagneti&nringer 2¢ Edition, 2005
6. A.E Fitzgerald, CKingsely and S.Umans: Electrical Machines by, MGHESlition.



| EE203 | Electrical Measurements and Instrumentaton | PCC | 3-0-0 | 3- Credits |

Pre-requisites: EE10X; Basic Electrical EngineerirtgC101 Basic Eldgconics Engineering
PH101- PhysicsandMA101 - Maths

Course outcomesAt the end of the course the student will be able to:
CO1 | Compare performance of MC, Ml and Dynamometer types of measuring instrumer

Energy meters and CRO.

CO2 | Determine the cauit parameters using AC and DC bridges.

CO3 | Compute the errors in CTs and PTs.

CO4 | Select transducers for the measurement of temperature, displacement and strain

CO5 | Understand operating principles of electronic measuring instruments.

Course Articulation Matrix:

CO/PO | | »| ©w| ©
COo1 3 2 2 1 1 1 1 1 2 2 1 1 3 1
CO2 3 2 2 1 1 1 1 1 2 2 1 1 3 1
COo3 3 2 2 1 1 1 1 1 2 2 1 1 3 1
CcO4 3 2 2 1 1 1 1 1 2 2 1 1 3 1
CO5 3 2 2 1 3 1 1 1 2 2 1 2 3 2

Detailed Syllabus:

Analog Ammeters and Voltmeters:PMMC and MI Instruments, Construction, Torque Equation, Range
Extension, Effect of temperature, Classification, Errors, Advantages and Disadvantages.

Analog Wattmeters and Power Factor MetersPower and Power FagtcElectrodynamometer type
wattmeter, power factor meter, Construction, theory, torque equation, Advantages and disadvantages, active
and reactive power measurement in single phase, Measurement in three phase.

Analog Energy Meter: Single phase inductionpg energy meters, construction, theory, Operation, lag
adjustments, Max Demand meters/indicators.

DC and AC Bridges:Meas ur ement of resi stance, Wheat st one Brii
Bridge, loss of charge method for measurement of high aesist Measurement of inductance, Capacitance,

Ma x we | | 6 s -S&uty Bridige.eAnderBoa Bridge, Schering Bridge, Wien Bridge, Applications and
Limitations.

Instrument Transformers: Current Transformer and Potential Transformeonstruction, theory, plar

diagram, errors, testing and applications.

Transducers: Measurement of Temperature, RTD, Thermistors, Thermocouple, LVDT, Strain Gauge,
Piezoelectric Transducers, Digital Shaft Encoders, Tachometer, Hall effect sensors.

Electronic Instruments: Digital Voltmeters, CRO, measurement of voltage and frequency, Lissajous Patterns,
Wave Analyzers, Harmonic Distortion Analyzer, LCRnigter

Reading:
1. A. K. SawhaneyA course in Electrical Measurements Electronic Measurements and
InstrumentationDhanpatRai and@&s,2015

2. W.D. Coopers and HelfrickModern Electronic instrumentation and Measurements Techniques,
Printice Hall of India P. Ltd.2002

3. E.W. Gowlding and F.C.Widdis: Electrical Measurements and Measuring Instruments, Reem,
2011.



| EC236 | Analog Electronics Lab | PCC | 0i1i2 | 2Credits |

Pre-requisites: None

Course OutcomesAt the end of the course the student will be able to:
co1 Test electronic circuits using experiment boards.

CcO2 Design electronic circuits to meet specific requirements

CO3 Understand methods designing electronic circuits

Course Articulation Matrix:

CO/PO uv| | w| ©wl| ©

elglelelg|elelelelgleleldls
corL | 3|3 |2f(2|2{-13||-1-1]-1]3]2
co2 | 33|22l 2{-13||-1-1]-1]3]2
cos (33|23 2]|-13]|-]1-1212]-11/|3]2

Detailed syllabus:
List of Experiments

Characteristics of Semiconductor devices: Diode, BJT,FET.
Transistorbiasing

Zener diode as aregulator

Frequency Response of single stage CEamplifier.

RC Phase shiftOscillator

OPAMPIC 741 Inverting and neimvertingamplifiers.
Clippers an@€lampers

Rectifiers andFilters

. OPAMP 741 LogarithmicAmplifier

0. Multi-vibrators

BoOoo~NoohrwWNE

Reading:
1. J. Millman, Microelectronics, Mc grawhill,1987.
2. Ramakant A. Gayakwad, Operational amplifiers and Linear IC technology, PHI,1987
3. Robert L. Boylested, Electronic Devicasd Circuit Theory, 9 Edition, Pearson.



| CS236 | Data Structures Lab | PCC | 0i11.i2 | 2Credits |

Pre-requisites: CS235i Data Structures

Course OutcomesAt the end of the course the student will be able to:
CO1 | Develop ADT for stack and queue applioas

CO2 | Implement tree and graph algorithms

CO3 | Implement and analyze internal and external sorting algorithm

CO4 | Design and implement symbol table using hashing technique

Course Articulation Matrix:

CO/PO | | »| ©w| ©

el glglelels|s|g|egleleldlsd
cor (3 (3| - -13)|-|-1-1-1-1-1-13]2
co2z (3 (3| - -3 -|-1-1-1-1-1-13]2
cos (3 (3| - -3 -|-1-1-1-1-1-13]2
co4 (3 (3| - -3 -|-1-1-1-1-1-13]2

Detailed syllabus:
Write a program to implement stack usingarrays.
Write a program to evaluate a given fiixsexpression usingstacks.
Write a program to convert a given infix expression to postfix form usingstacks.
Write a program to implement circular queue usingarrays.
Write a program to implement double ended queue (de queue) usingarrays.
Write a programd implement a stack using two queues such that the push operation runs in constant time
and the pop operation runs in lineartime.
Write a program to implement a stack using two queues such that the push operation runs in linear time
and the pop operatiomims in constanttime.
8. Write a program to implement a queue using two stacks such that the enqueue operation runs in constant
time and dequeue operation runs in lineartime.
9. Write a program to implement a queue using two stacks such that the enqueue opsrsiiofinear
time and dequeue operation runs in constanttime.
10. Write programs to implement the following data structures: Single linked list, Double linkedlist
11. Write a program to implement a stack using a linked list such that the push and pop opafrataris
still take O(1)time.
12. Write a program to implement a queue using a linked list such that the enqueue and dequeue operations
of queue take O(1)time.
13. Write a program to create a binary search tree (BST) by considering the keys in given ordefoand per
the following operations on it: Minimum key, Maximum key, Search for a given key, Find predecessor of
a node, Find successor of a hode, delete a node with givenkey
14. Write a program to construct an AVL tree for the given set of keys. Also write furfotigieleting a key
from the given AVLtree.
15. Write a program to implement hashing with (a) Separate Chaining and (b) Open addressingmethods.
16. Implement the following sorting algorithms: Insertion sort, Merge sort, Quick sort.Heapsort
17.17. Write programs fomiplementation of graph traversals by applying:(a)BFS (b) DFS
18. Writeprogramstofindoutaminimumspanningtreeofasimpleconnectedundirectedgraphbyapplying:
@Primés algorithm (b) Kruskal 6sal gorithm
19Wr i te a program to i mpl ement sobDrcejshorestpahdpmobleanlugngr i t hn
priorityqueue.
20. Write a program to implement Floyd&farshall algorithm for solving all pairs shortest pathproblem.

ok wnRE

N



Mathematics-1V N .
MA251 (Common to EEE, MME, Chemical and BioTech) BSC 3010 3 Credits
Pre-requisites: None
Course OutcomesAt the end of the course, student will be able to:
Cco1 Interpret an experimental data using interpolation / curve fitting
CO2 Solve numerically algebraic/transcendental and ordinary differential equations
COo3 Understand the conpts of probability and statistics
Co4 Obtain the series solutions for ordinary differential equations
Course Articulation Matrix:
CO/PO | v| ©| ©| ®
U| | ©| w| v| v| v| V| T
ol ol ol olalololalaolglglglgly
= N w EaN (&) » ~ e} © o [N N = N
CcO1 3 3 2 3 - - - - 1 1 - 2 3 1
CcO2 3 3 2 3 - - - - 1 1 - 2 3 1
Cco3 3 3 2 3 - - - -- 1 1 -- 2 3 1
CO4 3 3 2 3 - -- - -- 1 1 -- 2 3 1

Detailed Syllabus:

Numerical Methods
Curve fitting by the method of least squares. Fitting of (i) Straight line (ii) Second degree parabola (iii)

Exponenti& curves- GaussSeidal iteration method to solve a system of equatioNsimerical solution of

algebraic and transcendental equations by Regailsi method and NewteRa p h s o n 6 s Lagremgeh o d
rpol ation, For war d an drwdrdandbackward intdrpofatiore formulae e s |,
Numerical differentiationwith forward and backward differenddamerical Integration with Trapezoidal rule,
sonbés 1/ 3 rul e-Taryd o%i mpgaoreéds me/thodyl &eul edr 6 s me

i nte

Si mp
4th order

Rung&utta method for solving first order ordinary differential equations.

Probability and Statistics: Random variables,discrete and continuous random variables, Mean and variance of

Binomial,

Poisson and Normal distributions and applicetio

Testing of HypothesigNull and alternate hypothesis, level of significance and critical regitast for single
mean and difference of means, single proportion and difference of proportigast for single mean and
difference of means F-test fa comparison of variances, Chijuare test for goodness of fiKarl Pearson
coefficient of correlation, lines of regression and examples.

Series SolutionSer i es solution of Bessel -Besselfuneigneonfirtked s di
Recurrence formulae, Generating function, Orthogonality of Bessel functiohggendre polynomial,

Rodr

Reading:

igueds formul a, Generating function,

Recurrenc

1. M. K. Jain, S.R.K.lyengarand R.K.Jain, Numerigathods for Scientific and Engineering Computation,
New Age International Publications,2008.
S.C.Gupta and V.K.Kapoor, Fundamentals of Mathematical Statistics, S.Chand& Co,2006.

2.
3. Erwyn Kreyszig, Advanced Engineering Mathematics, John Wiley and Sons, 8tim{i08.

4. B.S.Grewal, Higher Engineering Mathematics, Khanna Publications,2009.



| EC285 | Digital Electronics | PCC | 3i0i0 | 3Credits |

Pre-requisites: EC101- Basic Electronics Engineering

Course OutcomesAt the end of the course the student will be able to:

Design combinational and sequential digital circuits to meet a given specification

of each.

COljto representogic functiors in multiple forms-understandinghe advantageanddisadvantages

and b

CcO? UnderstandhowCMOStransistorscanbeusedtmedigitallogiccircuitsandunderstand

basic characteristics of logic gates (such as power, noise margins, timgtgtercircuitry, etc.).

UnderstandnumericalandcharacterrepresentationsindigitallogicincludingASCIl,sign

circuitry.

CO3magni t ude, 2andfloatirg pgint aaditee cdrresponding design of arithmetic

CO4|Understand the importance and need for verification and testing of digital logic circuits.

CO5 computer RAM andROM.

Understand the principle of operation and design of a wide range of electrgnitsciuch as

CO6|Understand how convert signals from analog to digital and digital to analog.

Course Articulation Matrix:

CO/PO T T T §) ,)
Co1 3 3 1 - 1 - - - - 1 - 1 3 1
CO2 2 2 - 1 - - - - - 1 - 1 3 1
COo3 2 2 - 1 1 - - - - 1 - 1 3 1
CO4 2 2 3 1 - - - - - 1 - 1 3 2
CO5 2 2 - 1 1 - - - - 1 - 1 3 2
CO6 2 2 3 1 - - - - - 1 - 1 3 1

Detailed syllabus:

Number system and codes: Aalog versus digital, merits of digital system, namlsystems, base

conversions, complements of numbers, weighted and unweighted codes, and error detecting and correcting

codes.

Switching algebra and switching functions:Boolean algebra, postulates, theorems and switching algebra,
completely and incompldie specified switching functions, minimization of Boolean functions using

Karnaugh map and Quine McCluskey methods.

Logic Families Characteristic parameters, Transistoansistor logic, TTL subfamilies, CMOS logic family,

Implementation of Boolean funot using CMOS logic, various logic gate ICs.

Combinational Logic: Principles and practices, Logic design of combinational circuits code conversion, parity

generation and checking, multiplexers,-rdaltiplexers, encoders, decoders, buffers;state
Versions of Combinational logic circuits.

buffes, IC

Sequential Logic Review of FlipFlops, Finite State model of sequential Circuits, modulus counter, shift

registers, IC Version of sequential logic circuits.
Semiconductor Memories RAM, ROM (Cell Structuresnd Organization on Chip)

Data Conversion Circuits D/A converter specifications, A/D converter specifications, D/A converters such as

DAC 0808, DAC 1408/1508, Integrated circuit A/D Converters ADC 0808, ICL 7106/7107.

Prentice

Reading:
1. Linear Integrated CircuitsS Salivahanan, TATA MC GrawHIill.
2. Jain R. P, AModern Digital El ectronicso, Third
3. Floyd T. L., ADigital 9% &dtdna2006nt al s ",
4. Anil K. Mani: Digital ElectronicsPrinciples and Integrated Circuits, Wiléndia, 2007
5. Herbert Taub, Schilling: Digital Integrated Electronics, TATA MC Graw,t2008

e
H



EE251 | Circuit Theory -I| |  PCC | 3iLi0 | 4Credits |

Pre-Requisites:EE2QL i Circuit Theory |

Course OutcomesAt the end of the course the student will be able to:

CO1 | Analyze electric circuits using Network Theorems.

CcO2 Evaluate Network Transfer function of Electrical Network

CO3 | Analyze given waveform through Fourier series and Fourier Transformat

CO4 | Design filters, attenuators and single port networks.

Course Articulation Matrix:

CO/PO go) T T T T
O| u| | w| | ®W| | | ©
olo|lo|lo|lololololaoleleleldlg
= N w S al (o)) ~ (e9) © o [ N [y N
co1 3 3 3 3 3 2 1 1 1 1 1 2 3 1
CO2 3 3 3 3 3 2 1 1 1 1 1 2 3 1
COo3 3 3 3 3 3 2 1 1 1 1 1 2 3 1
CO4 3 3 3 3 3 2 1 1 1 1 2 2 3 2
Detailed syllabus
Network Theorems:
Superposition theorem, Reciprocity theorem, Thever
transfer theorem, Mill mands theorem, Tellegenbs t}

Network Functions:
Driving point impedance and transfer functions gddrt RLC Networks, Natal frequencies of a
network, Poles and Zeros of driving point impedances

Two Port Networks:
Impedance, admittance, transmission and hybrid parameters-pbtvoetworks and their inter

relationship

Fourier Transforms and Fourier series:

Review of Fouier series and evaluation of Fourier coefficients, Trigonometric and complex
Fourier series for repetitive waveforms, Amplitude and phase spectrums, Fourier transforms and
application to network analysis with n@musoidal repetitive waveform excitations.

Passive Filters and Attenuators:

Classification and general relations in filters, Constant K low pass, high pass and band pass
filters, mderived low pass, high pass and band pass filters, Attenbators symmetrical and
asymmetrical.

Reading:

1. M.E. Van Vakenburg : Network AnalysistB Edition,PHIPublications,2002

2. Gopal G Bhise, Prem R Chadha &Durgesh C. Kulshreshtha Gopal: EngineeringNetwork
Analysis and Filter Design, Umesh Publications,2012

3. N.C. Jagan, C. Lakshminarayana: Network Theory, BS publica?0d3



| EE252 | Electrical Machines- | | PCC | 300 | 3Credits |

Pre-requisites EE101- Basic Electrical Engineering

Course OutcomesAt the end of the course the student will be able to:

co1l Understand the construction and principle of operation of DC magsimayle phase and three
phase transformers and auto transformers.

CO2 | Analyze starting methods and speed control of DC machines.

CO3 | Analyze parallel operation of DC Generators, single phase and three phase transformers

CO4 | Evaluate the performance BIC machines and transformers.

Course Articulation Matrix:

CO/PO | | »| ©w| ©
cotr (33|31 12|11 1]1]|]1]|2]|3]|2
co2 (33|31 12|11 1]|1]|]1]|2]|3]|2
co3 | 33|32 1f2|l1f1]212f1]212|2]3]2
co4 | 33| 321211 212f1]2|2]3]2

Detailed Syllabus:

DC Machines: Constructional details, Simplex and multiplex lap and wave windings; Methods of excitation,
characteristics of saturated and-saturated series, shunt, cumulatively and differentially compound excited
machines operatg as motors and generators; Armature reaction, demagnetizing and cross magnetizing ampere
turns, compensating windings, commutation, iptles.

Speed control methods of D.C. shunt & series motors, losses and efficiency; 3 point stadiet, Startefor

D.C. motors. Testing of D.C. machines:-:Nooad t est, Direct | oad test, Hopk
Retardatiortest.

Single Phase TransformersConstruction, principle of operation, EMF equation, phasor diagram; Equivalent
circuit, determination oéquivalent circuit parameters, Losses, calculation of efficiency and regulation by direct
and indirect met hods; Predetermination of perfor m,
transformers in parallel, Separation of no load losses by iexgtial method, principle of auto transformer,

Saving of copper compared to two winding transformer and its application.

Three Phase Transformer:Type of connections, Relation between line and phase voltages and currents, use

of tertiary winding, Scott carection of transformers for phasenversion.

Reading:

1.P. S BimbhraElectrical MachinedgKhanna Publishers,2002

2. A.E Fitzgerald, Charles Kingsley, Stephen D Umans Electrical Madhiivid Publishers, 8 Edition,
2003.

3. Nagarath&D.P. Kothari: Electrical Makines, TMH Publishers,"MEdition, 2004

4.].B. Gupta: Theory &Performance of Electrical Machines SK Kataria& SériSdidion, 2006.

5.A.E. Clayton & C.I. Hancock Performance and Design of DCMachines.



| EE253] Power Systemd | PCC]|] 3i0i0] 3Credits]

Pre-requisites: EE101- Basic Electrical Engineering

Course OutcomesAt the end of the course the student will be able to:
co1 Understand the operation of conventional generating stations and renewable sources
electrical power.

CO2 |Evaluate power tariff meths.

CO3 |Determine the parameters of transmission lines

CO4 |Understand the layout of substation, underground cables and corona.

Course Articulation Matrix:

CO/PO

Ol P | N| | N
cotT | 313|211 2|3|3|1|1f(21f|z22]3]S3
coz | 3|1 3|21 2|2|3|]2|1|1f(21|22]3]S3
cod3 | 3|1 3|1 3| 22|11 1|12f2|f-f12/f3]3
co4 (313323321113 |3]3]3

Detailed syllabus

Introduction: Typical Layout of an Electrical Power System $&e Power Scenario in India.

Generation of Electric Power:

Conventional Sources (Qualitative): Hydro station, Steam Power Plahtuclear Power Plardand

Gas TurbindPlant.

Renewable energy Sources (Qualitative)ind Energy, Fuel Cells, and Solar Energy.

Economics of Generation:Introduction, definitions of connected load, imaum demand, demand
factor, load factor, diversity factor, Load duration curve, number and size of generator units. Base
load and peak load plants. Cost of electrical enéisggd cost, running cost, Tariff on charge to
customer.

AC Distribution: Introducion, AC distribution, Single phase;fhase, 3 phase 4 wire system, bus

bar arrangement, Selection of site and layout of substation.

Overhead Line Insulators: Introduction, types of insulators, Potential distribution over a string of
suspension insulatorslethods of equalizing the potential, testing of insulators.

Insulated Cables: Introduction, insulation, insulating materials, Extra high voltage cables, grading
of cables, insulation resistance of a cable, Capacitance of a single core and three cere cable
Overhead lines versus underground cables, types of cables.

Transmission line sag calculationThe catenary curve, Sag tension calculations, Supports at

different levels, Stringing Chart

Inductance and Capacitance Calculations of Transmission LinesiLine conductors, inductance

and capacitance of single phase and three phase lines with symmetrical and unsymmetrical spacing,
Composite conductossansposition, bundled conductors, and effect of earttapacitance.

Corona: Introduction, disruptive criticalvoltage, corona loss, Factors affecting corona loss and
methods of reducing corona loss, Disadvantages of corona, interference between power and
Communication lines. Numerical problems in corona

Reading:

1. W.D.Stevenson —Elements of Power System Analysigufth Edition, McGraw Hill, 1984.

2. C.L. Wadhwa -Generation, Distribution and Utilization of Electrical Energy, Second
Edition, New Agelnternational,2009

3. C.L. WadhweElectrical Power Systems, Fifth Edition, New Agelnternational,2009

4. M.V.Deshpande-Elements bElectrical Power Station Design, Third Edition, Wheeler
Pub.1998

5. H.Cotton& H. BarbetThe Transmission and Distribution of Electrical Energy, Third Edition,
ELBS,B.l.Pub.,1985



| EC286 | Integrated Circuit Applications Lab | PCC | 0i1li2 | 2Credits |

Pre-requisites: EC235- Analog ElectronicsEC285- Digital Electronics

Course OutcomesAt the end of the course the student will be able to:

co1 Analyze and design applications using OPAMP IC 741.

CcOo2 Design and construct waveform generation circuits

CO3 | Verify the functionality of combinational and sequential circuit ICs.

CO4 Design combinational and sequential circuits using Digital ICs

Course Articulation Matrix:

CO/PO | v| ©| ©| ®
cor | 3| 3|31 32| -(--1]1-121]-[3]3]|1
coz | 3| 3|31 22| -{(-1-1]1-121]-[3]3]|1
cod |31 38|31 23| -|--1-1]-]3]3]1
co4 | 3| 3|31 23| -|(--1]1-121]-|3]3]|2

Detailed syllabus:
List of Experiments

Study and Operation of IC testers, pulse generator and digitadr.
Measurement of OAmp parameters:

Off setvoltage

Off setcurrent

CMRR

Slewrate

Open loopgain

Input impedance.

Op Amp monostable andstablemultivibrators.

10. 555 timer: Monostable arastablemultivibrators.
11.Characteristics of TTL NAND gate: (i) Sourcing (ii) Sinking(iii) Transfer
12. Study of flip-flops: RS, JK, T andD.

13. Mod-N counter using 7490 and74190.

14. Mod-N counter using 7492 and74192.

15. MUX and decoder ICSs (IC74153&74138).

16. Shift registers 1IC7495.

CoNOO~LONE

Reading:

1. J.MILLMAN, Microelectronics, MeGraw Hill,1987.
2. Ramakant A. Gayakwad, Operational arfigis and Linear IC technology, PHI,1987




EE254 | Electrical Circuits Lab | PCC | 0i 1i2

| 2 credits |

Pre-requisites: EE202- Electric & Magnetic FieldsEE251- Circuit Theoryill

Course OutcomesAt the end of the course the student will be able to:

Co1

Validate network theorems

CO2

and their resonance conditions.

EvaluatethetimeresponseandfrequencyresponsecharacteristicsofRLCseriescircuit

CO3

Determine Z, Y and ABCD parameters for a given two port network.

CO4

Simulate and analyze electrical circuits usingLAB / Pspice tools.

Course Articulation Matrix;

CO/PO | | | ©| ©

el glglelels|s|s]egleleldlsd
cor | 3| 31|22 1(1]|1]|2(2]|l1f2]3]|2
coz | 3| 3222111221 f2]3]|2
cos | 3|1 321221111221 f2]3]|2
co4 | 3|1 32|33 1(1]|1]|3(2]1(3] 3|3

Detailed syllabus:

apkr wbdPE

List of Experiments

A) Verification of Kirchhotfreeds
B) Verification of Tellegen's Theorem
Verification of Superposition and Thevenitfgorem

Verification of Maximum Power Transfer and Reciproc¢hgorans
Analysis of two port networks: Determination of Z, Y, and ABCD parameters using two port

network

© ©® N o

Time response of 1st order RC circuit antictder RLCcircuit
Frequency response analysis &f@&der RLCcircuit

Analysis of series and parallel couplgttuits

| aws and under st a

Power factor improvement and harmonic power analysis in simglase ACcircuit

10. Analysis of I series and parallel AC circuits using R, R - C and R- L - C elements Elementary
Matrix operations, simple calculations using array and veatogatingscript

11. Files and function files, solution of circuits using mesh and loop equations,-adbd@rface
plotting etc....



| EE255 | Electrical Measurements & Instrumentation Lab | PCC | 0-1-2 | 2 Credits |

Pre-requisites: EE203- Electrical Measurements Instrumentation

Course OutcomesAt the end of the course the student will abte to

CO1 | Understand the usage of various types of Analog and Digital Meters and Oscilloscopes

CO2 | Test the various Components, Magnetic materials and calibrate Energy meters

CO3 | Measure the Resistance, Inductance and Capacitance using AC& DC bridges

CO4 | Test the polarity of Transformer terminals and determine the errors in Potential Transfor
and Current Transformers

CO5 | Determine the characteristics of various transdsifor Temperature, Pressure and Weight ¢

Course Articulation Matrix;

CO/PO | v!| w!| ©wl!| ©

K EIEEIRIE EIE E E E EER:
co1 3 3 2 3 3 2 2 2 3 2 2 2 2 3
Cco2 3 3 2 3 3 2 2 2 3 2 2 2 2 3
Cco3 3 3 2 3 3 2 2 2 3 2 2 2 2 2
CcoO4 3 3 2 2 2 2 2 2 3 2 2 2 2 2
CcO05 3 3 2 2 2 2 2 2 3 2 2 2 2 2

Detailed Syllabus:

LIST OF EXPERIMENTS

1.

n

©CONOU AW

Study and observe the oscilloscope as a test and meaisistingnent.

(Test the Resistors, Capacitors, Diodes, Transistors and measure AC/DC voltages, frequaency,
phase and study the Lissagepasterns).

Obtain theB-H curve and BH Loop of a magnetic specimen to obtain its hysteresis loss and also
calcul ate its Steinnmetzds constant andcoef fici
Calibrate the single phase energy meter by phantom loadingrous loads and powéactors.
Measurement of low resistance using Kelvin's Dolsldge.

Measurement of Inductance and Capacitance using Max®agtiiges.

Measurement of Inductance using Anders@nidge.

Measurement of Capacitance using Scherirggi

Measurement of Ratio error and Phase error of a Pot@néinsformer

Measurement of Ratio error and Phase error of a Cufransformer.

10. Measurement of Temperature using RTD @hermisbrs
11. Measurement of pressure and Weight using Piezoeldctaisducers
12. Measurement of power factor using twatt metermethod

Reading:

1. A.K. Sawhney," A Course in Electric, Electronic Measurements & Instrumentation”, Dhangat Rai
Co.

2 William David Cooper and Helfric, AModern EIl ec
Techniques,PHI

3. E. W. Goelding and F. C. Widdis,"Electric Measurements and Measuring Instrument”, A H Wheel
&Co.



[ SM312]

Engineering Economics & Accountancy | HSC| 370i0 | 3 Credits |

Pre-requisites None

Course OutcomesAt the end of the course the studeilt be able to:

Co1 Understand various methods of Economic Analysis and apply

CO2 Calculate Depreciation using various methods

COo3 Understand the electricity act and its implications on power marke

CoO4 Sensitize the student to Macro Economic Envirenm

CO5 Analyze the financial statements with ratios for investment decisig

CO6 Analyze costs and their role in pricing

CO7 To develop effective presentation skills
Course Articulation Matrix:

CO/PO uv| | w| ©w| ©
v| u| | w| | ®W| | | ©
olo|lo|lo|lololololaoleleleldlg
PN @ &l al ol N]|olo]l Bl E|IR| RS

co1 -- - -- -- - |- 2 - - |- 3 - -- --
CO2 - -- -- -- - 11 3 - - |- 2 - -- --
COo3 -- -- - - - |1 - - - |- 1 3 - -
CO4 -- -- - - - |1 - - - |- 1 - - --
CO5 -- - - -- - |- - - - |- 1 - - --
CO6 -- -- -- -- - |- 1 - - |- 1 - -- --
Cco7 -- -- -- -- - |- - - - 13 - - -- --

Detailed Syllabus:
POWER ECONOMICS

1.

7.

8.
9.

Introduction to Engineering Economics, Fundamental concepts, Time value of money, Cash flow

and Time Diagrams, Choosing between alternative investment proposals, Mettoosiomic
analysis (Pay back, ARR, NPIRR and B/C ratio),

Depreciation and methods of calculating depreciation (Straight line, Sum of the years digit

method, declining Balance Method, Annuity Method, Sinking Fund method).

National Income Accounting, &thods of Estimation, Various Concepts of National Income,

Significance of National Income Estimation and its limitations

Inflation, Definition, Process and Theories of Inflation and Measures to Control,
New Economic Policy 1991, LPG, Power sector refoimmgdia, present pricing strategies, role

of private sector participation in India. Role of technology in nation growth.

Power regulatory authority of India, type of deregulation, solar power generation drives, Discom

revival, Power Markets, energy exclganand power exchange.

Demand supply and equilibrium price consumer surplus, producer surplus, latent demand.
ACCOUNTANCY

Analysis of financial statements, income statements and balance sheet (simple ratios).

Cost Accounting, Introduction, Classificatiorf costs, Methods of Costing, Techniques of

Costing, Cost sheet and preparation cost sheet, Breakeven Analysis, Meaning and its application,

Limitation.
Presentations / Group Discussions on current topics.

Reading:

1.D N Dwi vedi
2Agr awal AN,
3.R. K Shar ma a

i Ma n a g e Publiahing Hoose BrivateiLionged , Vi kas
Al ndian Economyo Wiley Eastern Ltd, |
nd Sashi K Gupta, o Financial Managem



4.Ar or a, M. N. 6 Cost Accountingo, Vikas Publication

Source Internet

1 Latest trends in IndiaEconomy.

1 Capitaline Plus Databaséttp://www.capitaline.com/

1 Ministry of Finance http:/finmin.nic.in/

9 Database of Indian Economiyttp://dbie.rbi.org.in
Statisticsof Indiai www.indiastat.comorhttp://mospi.nic.in/


http://www.capitaline.com/
http://dbie.rbi.org.in/
http://www.indiastat.com/
http://mospi.nic.in/

| EE30] Control Systems | PCC| 3ili0] 4 Credits|

Pre-requisites: None

Course OutcomesAt the end of the course the stadevill be able to:
CO1 | Analyzeelectromechanical systems by mathematical modelling.

CO2 | Determine Transient and Steady State behavior of systems using stand
test signals.

CO3 | Analyze linear systems for steady state errabsolute stabilityand reldéive
stability using time domain and frequency domain techniques

CO4 | Identify and design a control system satisfying specified requirements.

Course Articulation Matrix:

CO/PO ol wl!| ©wl| ©w!| ©
cor | 3| 31 3 3| 3| 1| 12| 12 2| 1 1) 2| 3] 1
co2 | 3| 3| 3| 3| 3| 1| 1} 1| 2 1 1| 2| 3| 1
cos | 3| 3| 3| 3| 3| 1| 1) 1| 2 1 1| 2| 3| 1
cog | 3, 3, 3, 3, 3| 1| 1| 1| 2 12 1, 2| 3| 2

Detailed Syllabus:

Introduction: System, control system, types of control systems, -tp&m and closed loop
systems, types of feedback, dback and its effects. Concept of linearization with
incrementachanges.

Mathematical Modelling of Physical Systems:Mathematical modelling of Electrical,
Mechanical and Electromechanical elements, D.C. motors. Block diagram representation.
Concept andise of Transfer function.

Transfer Function from Block Diagrams and Signal Flow Graphs:Introduction, impulse
response and its relation with transfer function of linear systems. Block diagram reduction
technique and signal fl ow gr aph, Masonod6s gain

State Variable Analysis of Linear Dynamic Systems: State variables, state variable
representation of system, dynamic equations, merits for higher order differential equations
and solution. Concept of controllability and observability and techniquest tilnéas.

Time Domain Analysis of Control Systemsintroduction typical Test signals, time domain
indices, steady state error constants, concept of BIBO stability, absolute stability; Routh
Hurwitz Criterion. Effect of P, Pl & Pl@zontrollers.

Root Locus Techniques: Introduction, Root loci theory, Application to system stability
studies. lllustration of the effect of addition of a zero and a pole.

Frequency Domain Analysis of Control Systems:Introduction, polar plots, Nyquist
stability criterion, Frequencgomain indices (gain margin, phase margin, bandwidth), Bode
plots, application of Bode plots, Introduction to lag and leatpensation.

Reading:
1. B.C.Kuo: AutomaticControlSystems- Prentice Hall of India, Edition,2004
2. 1.J.Nagarath,M.Gopal: Control Systems Engineering, New Adub.Co, 6"
Edition,2017.
3. Francis Harvey Raven: Automatic control engineering, McGriih2008.
4. Katsuhiko Ogata: Modern Control Engineering, Pearson Education Hfidjtion,2015



| EE302 | Electrical Machines-I| | PCC | 3-0-0 | 3 Credits ]

Pre-requisites EE252 Electrical Machines 1

Course OutcomesAt the end of the course the student will be able to:

CO1 | Understanding the construction andnpiple of operation of induction machines and
synchronous machines.
CO2 | Evaluate pdormance characteristics of induction machine and synchronous machines.
CO3 | Analyze starting and speed control methods of induction machines and synchronous ma

CO4 | Analyze the effects of excitation and mechanical input on the operation of syoghron
machine.

Course Articulation Matrix:

ol R, M BRI O
COl | 333 | 2| 2|21 2]| 2|2|2]2]3] 1
COZ | 333 | 2| 2l2|3|21]| 2|2|2]2]3] 1
CO3 | 3|33 [2]| 2|21 21]| 21|l21|2|2]3]| 3
CO4 | 3/ 3|3 | 2| 2|2 |1 ]21| 1|1|2]2]|3| 2

Detailed Sylabus:

3-Phase InductionMotor:

Introduction: Constructional details, types, production of rotating magnetic-figtttiple of operation
and practical rating of induction motors.

Analysis of Induction Motors: Phasor diagram, equivalent circuit, Torque eiquestarting and
maximumtorque, maximuroutput, slip for maximunroutput, Torqueslip characteristics, losses &
efficiency and applications.

Starters and Testing of Induction Motors: Auto transformer, star delta and rotor resistance starters
Testingno load and blocked rotor testietermination of equivalent circuit parameters,-@etermination
of performance from equivalent circuits and circle diagram.

Double cage induction motor Construction, theory, equivalent circuit, Characteristics and applications.
Induction generator: Principle of operation, equivalent circuit and application.
Synchronous Generator:

Construction, types, practical rating of synchronous generators, winding factors, production of emf,
harmonics, armature reaction, Synchronous reaetgrttasor diagram, load characteristics, open circuit
and short circuit tests.



Methods of predetermination of regulationSynchronous impedance, ampere turn, Potier triangle and
ASA methods. Two reaction thedmgnalysis and its application for the geermination of regulation of

salient pole alternator, phasor diagram. Slip test, power angle characteristics, synchronization and
synchronizing power. Parallel operation and load shédpgration on infinite bubar typical
applications.

Synchronous Motor.

Theory of operatioiphasor diagrams, variation of current and power factor with excitation. Hunting and
its suppression, determination and-gegermination of V and inverted V curves, method of starting.

Reading:

1.
2.
3.
4. A.E. Fitzgerald, Charles Kingsley, Stephen D. Umans: Electric Machirg&xgh Edition TMH

P.S. Bimbhra: Electrical MachinefyKhanna Publishers,"7Edition, 2011.
Charbs.l. Hubert: Electric MachingéSecond Editiori Pearson2003.
Stephen.J.Chapman: Electric Machine®McGraw Hill International Edition,2005.

2003.

5.M.G. Say: Alternating Current Machin€®urth EditioaPitmanPublishingl976.



EE303 Power Systemd| PCC 3707 0| 3Credits

Pre-requisites: EE253- Power Systems$

Course OutcomesAt the end of the course the student will besdbt
CO1 | Analyze transmission line performance.

CO2 | Apply shunt compensation techniques to control reactive power

CO3 | Understand the role of per unit quantities
CO4 | Analyze the travelling wave phenomenon on transmission lines

CO5 | Determine the faulturrents for symmetrical and unbalanced faults

Course Articulation Matrix:
CO/PO

60d

Co1
COo2
COo3
CO4
CO5

W W W w| w T0d
W| W W] W| WTOSd

w| w| w| w| w| zod

w| w| w| w| w| y0d

| ~| | ~| | 90d

Pl | | R e 20d

| | | ~| ~| 80d

R | ] | ~l0TOd

Nl N N N S TTOd

Pl R Rl P »l2TOod

e s e B

Detailed Syllabus

Performance of Lines: Representation of lines, short transmission lines, medium length lines,
nominal T and Rrepresentations, long transmission lines. The equivalent circuit repagserdf a

long Line, A, B, C, D constants, Ferranti Effect, Power flow through a transmission line, receiving
end power circle diagram.

Voltage Control: Introduction methods of voltage control, shunt and series capacitors /
Inductors, tap changing tramsiers, synchronous phaswdifiers.

Compensation in Power Systemsintroduction Concepts of Load compensation Load aEiIit
characteristics of overhead lines uncompensated transmission line Symmetrical line Radial line with
asynchronous load Compensatiaf lines.

Per Unit Representation of Power SystemsThe one line diagrammpedance andeactance
diagrams, per unit quantities, changitigg base of per unit quantities, advantages of per unit
system.

Travelling Waves on Transmission Lines: Production of traveling waves, open circuited
line, short circuited line, line terminated through a resistance, line connected to a cable,
reflection and refraction at -junction line terminated through a capacitance, capacitor
connection at a-Junction, Attenuabn of travelling waves



Symmetrical Components: Significance of positive, negative and zessguence components,
Average 3phase power in terms of symmetrical components, sequence impedances and
sequenceetworks.

Fault Calculations: Fault calculationssequence network equations, single line to ground
fault, line to line fault, double line to ground fault, three phase fault, faults on power systems,
and faultswith fault impedance, reactors and their location, short circuit capacity of a bus.
Reading:

1. JohnJ.Grainge&W.D. Stevenson: Power System Anal/lcGraw Hill
International 1994.

2. C.L. Wadhwa: ElectricdPowerSystens New Age International Pub. Co. Third
Edition, 2001

3. Hadi Sadat:PowerSystem Analysis Tata Mc Graw Hill Pub.Co0.2002

4. W.D. StevensorElementf PowersystemAnalysis McGraw Hill International
StudentEdition.

5. D.P. Kothari and I.J. Nagrath, Modern Power System AnalyBega McGrawHill
Pub. Co., New Delhi, FourtBdition,2011



| EE304 | Microprocessors and Microcontrollers |  PCC | 3-0-0 | 3 Credits |

Pre-requisites EC285- Digital Electronics
Course OutcomesAt the end of the course the student will be able to:

CO1 | Understand the basic architectures of microprocessors and microcontrollers.

CO2 | Write assembly language programs to perform argiask and interrupt service routines for
interrupt types

CO3 | Interface memory and I/O devices to processor using peripheral devices

CO4 | Write microcontroller programs and interface devices and also to understand IDE to deve
code for embedded nrmcontrollers

Course Articulation Matrix:

CO/PO T o T T T

ol gl glelglglalelelelelelgl g
COL V3 | o 3| 2| a2l afla|la]a]alals]|1
COZ | 3 | 3|3 |2|2|a]lala]|l2]21]2|2]3]s
CoO3 1 3| 3|3 |3|3|3|2|1|3]|2]2]|3]|3]3:
CO4 | 3| 3|3 |3 |3 |3|2|1|3|2|2|3]|3]|3

Detailed Sylabus:
Introduction: Overview of the course, Functional elements of a microprocessor, overview of architecture

of a general purpose microprocessor.

8086 Microprocessor: Internal Architecture of 8086, BIU and EWRegisters in of 8086Memory
segmentationAddressing moderegister related and memory relatéastruction formats, Instruction set
of 8086 Assembler directives, TutoriaProblems on assembly language programmipig diagram of
8086 , Modes of operatiemiming diagrams of typical instructien Fundamentals of I/O data transfer,
Polling, Handshaking, interrupteps in an interrupt process, Interrupt structure in 868Adamentals
of interfacing peripheral chips, Interfacing memory & 1/O devickgerfacing I/G Programmable
peripheral intdface 8255, Modes of operation of 8255, Interfacing examples with 82fé&rfacing 8254
timer, Interfacing Digital to analog converters, Analog to Digital convertetarfacing USART 8251.

Advanced Microprocessors Multi-User/Multi-Tasking Operating Sysm, Memory Management,
gualitative analysis in architectural features of Intel 80286, 80386, Pentium, Pgmtuend Power PC.

8051 Microcontroller: 8051 architecture, memory organization, addressing modes & port structure,
external memory access, coerg and timers, Interrupts, serial communication, Microcontroller
instructions-, moving data, logical operations, arithmetic operations, jump and call instrugtions
subroutines Interrupts and returns. Microcontroller programmingssembly Language Pgoamming,

timer and counter programming, Interrupt programminggrfacing examples.

PIC Microcontroller: Introduction - Architecture i Memory organizationi Assembly Language
programming simulation using Integrated Development Environment (IDEjogamming of I/Oports
T Addressing modes Bank switchiind.ook-up Table and Table processindimers and its



programming Interrupt programminganalogto-digital converter (ADC) moduleSynchronous Serial
Port (SSP) Modulelnterfacing examples.

Reading

Douglas V. Hall : Microprocessors and Interfacing, TiRdvised Second Edition,2005

2. Ray A. K., Bhurchandi K. M., O6Advanced-HiMi croproc
Publications, 3Edition, 2013

3. Kenneth J Ayal a, 06The 8Leasnihg Mblications¢®ditianr2@0Z | er 6, C

PIC Microcontroller and Embedded Systems: Using Assembly and C for Pic18, Muhammad Al
Mazidi, Danny Causey, Rolin McKinlay Pearson Educatiii 1

5, Ramesh S. Gaonkar, O6Microprocelsisoat Aorchi wietch u8
Penram Intl. Publishing "8 dition, 2013

6. Ajay V. Deshmukh: Microcontrollers Theory and Applications, TMH2009

YuCheng Liu, Glem A. Gibson, fAMicrocomputer SYy:¢
programmi ng an Eddesitdg nteditiomatd5asdio 2



EE305

Electrical Machines Lab-| PCC 0i 1i 2

2 Credits

Pre-requisites: EE252- Electrical Machines |

Course OutcomesAt the end of the course the student will be able to:

CO1 | Select apparatus based on the rating3©@fMachines and Transformers.

CO2

Determine equivalent circuit parameters and performance of transformers.

CO3

loading methods.

Evaluate the performance of DC machines and transformers by direct and ind

CO4 | Select braking and speed control methofl®C machines

Course Articulation Matrix:

CO/PO T o T T T

olglalgl gl elelel glelgleldl 8
COl | 3 | 3| 33| 22|21 2]|3|12|2]3]1
COZ 1 3| o 1|22l afla|l2]3]1]2]3]1
CO3 | 33| 2f1|l2|2|1|1]2]|3]1|2]3]1
CO4 | 3| 2|3 |1 1|2|2|1|2|3|1]2]3]|1

List of Experiments:

© O N o Ok~ wDdhPe

e S S
w N — O

Determination of open circuit characteristic of Dr@achine

Determination of Load characteristics of Dgenerators

Speed control of D.C. motors using Armature control and Field cavietiiods
Brake test on D.C. Shuntotor

Swinbur ne &Machimest on D

Retardation test on D.C. machines to determine the Moménéxia

Field's test on two identical D.C. Seri@sichines

Hopkinson test on two identical D.@Gachines

O.C. and S.C. tests on single phasasformer

. Load test on single phasansformer
. Sumpner's test on two single phasesformers
. Scott connection of single phasansformers

. Separation of no load losses of a single phasesformer




| EE306 | Electrical Simulation Lab | PCC | 0i1i2 [ 2Credits |

Pre-requisites: EE2QL T Circuit Theory | EE252- Electrical Machines |, EE301- Control Systems
andEE303- Power Systemd

Course OutcomesAt the end of the course the student will be able to:

CO1| Simulate anchnalyse®lectrical and power electronic circuits.

CO2| Model, simulate and analyze therformance of DC Machines

CO3| Analyze performance of feedback and load frequency control systems
CO4 | Evaluate the performance of transmission lines

Course Articulation Matrix:

CO/PO ol | v| v| T

el gl glelglalaelel elelelelgl g
CcO1 3 3 3 3 3 1 1 1 3 2 1 3 3 2
CcO2 3 3 3 3 3 1 1 1 3 2 1 3 3 2
CcO3 3 3 3 3 3 1 1 1 3 2 1 3 3 2
CO4 3 3 3 3 3 1 1 1 3 2 1 3 3 2

Detailed Syllabus
Experiments:

1. Design and simulate the characteristics of first and second order circuits in time and frequency
domain

Solution of first and second order differential equations using#Ré&rda method.

Simulation of bridge rectifiers usirigspice

Performance evaluation of medium and long transmission lines M#\idg.AB

Symmetrical component analysis usMéTLAB

DC Motor Speed control using MATLAB/Simulink

Design andanalyseghe performance of feedback contsgktem

Simulate and tune parameters of a PID controller for a giystem

© 0o N o o b~ Db

Load frequency control of single area and two area power system with Matlab /Simulink
10. Periormance of FETCR compensator using PSCAD/ EMTDC/MATLAB
11. Permanent Magnet DC motor simulation using Mat&imulink
12. Transient stability studies of SMIB system using equal area criterion Mg\id.AB.
Reading:
1. C.L. Wadhwa: Electrical Power SysteiriBhird Edition, New Age International Pub. C&001
2.Hadi Sadat: Power System Analysitata Mc Graw Hill Pub. Co.2002.
3. Control Systems Engineerifigl. Nagrath & M. GopalNew Age International Pub.Co
4. A.E. Clayton & C.l. Hancock Performance and Design of \B&hines



EE311 | Computer Organization | DEC | 3i 0i0 | 3 Credits |

Pre-requisites: EC 285- Digital Electronics

Course OutcomesAt the end of the course the student will be able to:

CO1 | Understand the characteristics of functional components of a computer system

cO2 Determine the architectural features and functional interrelationships betweeGPU,
Memory, IO and operating system

co3 Analyzethehierarchicalstructureofcomputersystemcomponentsanddesgysseimsto
improve and influence performance.

CO4 | Design a memagrorganization for a choice of memory chips

Course Articulation Matrix:

CO/PO | v| v| ©vw|

AREEEEEEEIEE R
cor (3 (1{f - -2 2|2 (22 |2 {(-({12} -] -
co2 (3 (3|1 | 3|1|2|2|2|2]|2|22]2]1
cos (3 (33| 3|3 |3|33|3|3|-[3]2]1
co4 | 3 2|3 /|32 |2 |2|2|2 2|-]1]1]1

Detailed syllabus

Introduction: Historical review, evolution and design considerations, Computer evolution and performance
organization and architecture, Computer structure and function, Computer interconnection structures.
Interconnection structures. Bus Interconnection structures, Elements of bus design, Example bus systems,
Signals, operationBCI Bus and Furture bus, Bus commands and timing diagrams, Future bus and other bus
standards

Internal Memory: Characteristics of hierarchical emory systems, components and types, Memory
organization Design of a memory organization system, Cache memory organization and elements of cache
design, Mapping functions, replacement algorithms and hardware

Operating system support:OS as a resource maye, Role of memory management and techniques, Virtual
memory, address translation and implementation

External memory: Types of external memory devices and characteristics, Input/output subsystem:
Characteristics of I/O data transfer, External interfa€esyt system bus (FSB) and its implication in /O data
transfer

CPU T Arithmetic unit - Number systems and representations, Functions of ALU, Floating point number
operations

CPU 1 Processing Unit Machine instruction formats, Instruction execution, CISC RISC processors,
superscalar processors

CPU i Control Unit: Internal organization of CPU, micmperations, Micrgprogrammed control unit,
Minimization of control word size by grouping of control signals, Wide branch addressing, Advantages and
disadvantags of Micreprogrammed control unit, Hardwired control unit

Recent trends in computer systemdParallel processing, Vector processing, optimization of main memory
across processors

Reading:

1. Computer Organization and Desighe HW/SW Interface: PetersondaHennesse\Elsevier
2. Computer organization and ArchitecttPesigning for performance: WilliamStallingBHI
3. Computer Organization: Hamacher, Vranesic and Zaky, McGrawiSHl,

4. Computer Organization: John P Hayes, McGraw HiE



EE312 Electrical Engineeaing Materials DEC 3-0-0 3 Credits

Course Outcomes: At the end of the course, students will be able to

co1l Analyze the characteristics of Insulating, conducting, saepaducting and semiconducting
materials used in electrical machines and power corredsvices.

CO2 Evaluate the properties of dielectric and magnetic materials.

COo3 Understand the properties of special purpose materials used in electrical applications.

CO4 | Identify suitable materials for manufacturing of electriead) u i p fievioes 6 s

Course Articulation Matrix:

CO/PO | | | | O
cor (3 (23|22 |3 (111 |1((1f2]3]1
co2 (3| 3|3 (2|2 3|21 2 ]|1(1]2]3]| 2
co3 (3| 3|3 (222|212 ]|1(1]2]3]| 2
co4 | 3|3 |3 |2 |2 |2 2|13 ]|1]2]|2]|3]| 2

Detailed syllabus:

Conducting materials for Electrical Equipments: Introduction & material Classifications; resistance and its
factors affecting it such as alloying & temperature, low resistivity & high resistivity materials; Copper,
aluminum, Steel, manganin, Nichrome, mercanyd tungsten etc: resistivity, temperature coefficient,
density, corrosion, contact resistance; copper alloys: Brass, Bronze, Silver, Gold, Platinum, superconductors
and their applications; Seraonducting Materials and their properties, silicon, geromaniSilicon Carbide

(SiC), Gallium Nitride (GaN) devices.

Dielectric Materials: Introduction, types & electrical propertiesvolume resistivity, surface resistance,
dielectric loss, dielectric strength, dielectric constant; Thermal Propeitieat resstance, thermal stability,
thermal conductivity, Electrthermal breakdown in solid dielectrics; Chemical Propertieshemical
resistance, weather ability; Gaseous materafsr, Hydrogen, Nitrogen, SF6 materials and applications.
Piezoelectric materia) pyroelectric materials, Liquid, gaseous & Nalielectrics materials and their
application to HV power equipment with examples.

Insulating materials and applications: Introductioni Types, electrical characteristics; Electrical & Thermal
properties sdid insulating materials, Mica, Micanite, Asbestos, Bakelite, rubber, plastics & thglamtcs,

Amino & epoxy resins, polystyrene, PVC, Ceramic materials (porcelain & steatite), glass, Cotton, Silk, Paper
(dry & impregnated), Rubber, Bitumen, high vokagsulated cables, fiber sleeves.

Liquid insulating material$ Mineral oils, synthetic liquids, fluorinated liquidstheir electrical, thermal and
chemical propertie$ transformer oil, effect of moisture on insulation properties. Insulating varnfshes
coating and impregnation.

Gaseous insulators classification & propertiesbased on dielectric strength, dielectric loss, chemical
stability & theirapplications.

MAGNETIC MATERIALS : Introduction- ferromagnetic materials and permeabilityHBcurve magnetic
saturation, hysteresis loop (including) coercive force and residual magnetism, concept of eddy current and
hysteresis loss, Curie temperature, mags#tiction effect, ageing of magnets, factors effecting permeability

and hysteresis. Cast & eet permanent magnets.

Soft & Hard Magnetic MateriaisAlloyed steels with silicon, alloy steel for transformers, low silicon alloy
steel for electric rotating machines. Cold rolled grain oriented steels for transformer -ikiokelloys, and
Soft Ferrtes; hard magnetic materialsard ferrites and cobalt steel & their applications.

SPECIAL PURPOSE MATERIALS: Stranded conductors, bimetals fuses, soft soldering and hard soldering



materials glectriccarbonmaterialsthermocouple,GalvanizatiorandImpregnatiorof materials.

Materials for capacitors, lighting systems (like LCD, LED bulb surface, CFL, fluorescent etc.) and their
properties.

Reading:

1. Electrical and Electronic Engineering Materials by SK Bhattacharya, Khanna Publishers, New Delhi
Edition-2012.

2. A Course In Electrical Engineering Materials, by S. P. Seth, 3/E, 2011, Dhanpail#iaations 2011).

3. Materials Science for Electrical and Electronic Engineers, by lan Jones, Oxford University Press; Fourth
Impression edition (22 May2007).

4. Electrical Enginering Material, by Adrianus J. Dekker, Prentice Hall India Learning Private Limited;
15Edition (1970).

5. Electrical Engineering Materials, by R. K. Shukla, McGraw Hill Educat&ii?

6. Electrical Engineering Materials, by R K Rajput, Laxmi Publicatiof&E@ition, 2015

7. Electrical Engineering Materials & Electrical Components, by K.B. Raina & Bhattai; S.K. Kataoas&
Edition 2013).

8. Electrical Engineering Materials, by T K Basak, New Age Science Publications, Edition: 1st Rev.

Reprint, Feb 2014.



| EE313 | Utilization of Electrical Energy | DEC | 300 | 3 Credits

Pre-requisites None

Course OutcomesAt the end of the course the student will be able to

CO1 | Understand basic principles of electric heating and welding.

CO2 | Determine the lighting requirements féodd lighting, household and industrial needs
CO3 | Calculate heat developed in induction furnace

CO4 | Evaluate speed time curves for traction

Course Articulation Matrix:

CO/PO T T T T i)
0 e ge 0 0 U 0 0 U
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COl 3|3l 2|2|1|3|3|12|1l1lz2l2]|3]2
Co2 | 3| 3| 3| 213311 l1l22]3] 3
CO3 | 33|l 221|3l2|12|l1|l21l2|2]3]2
CoO4 | 3| 3| 2213|211 |1l2]3]|3]|2

Detailed syllabus:

Electrical Heating and Welding Advantages and methods of electric heating, resistance heating, induction
heating and dilectric heating. Electric welding: Electric welding equipment, resistance welding and arc
welding, comparison between AC and DC welding. Electrolysis processciple of electrolysis,
electroplating, metal extraction and metal processing, electromagtietic

lllumination Terminology, Laws of illumination, coefficient of Utilization and depreciation, Polar curves,
photometry, integrating sphere, sources of light, fluorescent lamps, compact fluorescent lamps, LED lamps
discharge lamps, mercury vapour lasnpodium vapour lamps and neon langasnparison between tungsten
filament lamps and fluorescent tubes. Basic principles of light control, Types and design of lighting scheme,
lighting calculations, factory lighting, street lighting and flood lighting.

Electric Traction Systems of electric traction and track electrificatidd@ system, single phase angBase

low frequency and high frequency system, composite system, kando system, comparison between AC and DC
systems, problems of single phase traction witinrent unbalance and voltage unbalance. Mechanics of
traction movement, speed time curves for different services. Evaluate speed time curves for traction
trapezoidal and quadrilateral speetime curves, tractive effort, power, specific energy condignpeffect

of varying acceleration and braking, retardation, adhesive weight and braking retardation, coefficient of
adhesion. Systems of train lighting, special requirements of train lighting, methods of obtaining unidirectional
polarity constant outpuisingle battery system, Double battery parallel block system, coach wiring, lighting
by making use of 25KV AGupply.

Reading:

1.H. Partab: Modern Electric Traction, DhanpatRai&, @607

2.E. Openshaw Taylor: Utilisation of Electric Energy, Orient Longnz41Q

3.H. Partab: Art & Science of Utilisation of Electric Energy, DhanpatRai& Sb®38

4.N.V. Suryanarayana: Utilisation of Electrical power including Electric drives and Electric Traction, New
Age Publishers1997



| EE314 |  Industrial Instrumentation and Automation | DEC | 3-00 | 3 Credits |

Pre-requisites EE203- Electrical Measurements & Instrumentation

Course OutcomesAt the end of the course the student will be able to:

Apply the concepts and analyze the performance of physical systems using transc
for measurement of physical quantities

cO?2 Understand various Signhal Conditioning operations and design Signal Conditionin
circuitry of a measurement & instrumentation system

CO3 [Exposure to the technology of Industrial Automation and Control

COo1

CO4 |Implementation of various PLCs to Automation problems in industries.

Course Articulation Matrix:

CO/PO o| v| | vl ©
cor1 | 3333|2322 1/[1]2]2]3]| 2
co2 | 3131 3|1 3| 321212 ||2]12]|2]|3] 2
cCo3 | 3|1 333221211 2]13]2]3]| 2
co4 (3 /3 (3 |3|3|2|1|1]|3|2|3]|]2]|3]|2

Detailed Syllabus:

Introduction: Static and Dynamic characteristics of Instrument. Displacement and proximity gauges. Linear
Variable Differential Transformer (LVDT), Haktffect sensors.

Measurement of Temperature, Flow, Level and Viscaity: Thermocouple, Resistance Temperature
Detector (RTD), Thermistor, Radiation Pyrometer, Differential Pressure-rfleter, Variable area flow
meter, Variable reluctance transducer, Turbine floeter, Ultrasonic floameter (Both transitime and
Doppler Shift), electromagnetic flometer and Mass flow meter, Capacitance based and Float based method,
pH -probe and viscosity measurement.

Measurement of Pressure, strain & Vibration: Elastic transducers (Bourdon Gauge, Bellow and
Diaphragm Guge). Low pressure measurement, Strain Gauge, unbalanced Wheatstone bridge, Load cell,
Torque Cell, Piez@iectric sensorgccelerometers.

Signal Conditioning and Processing Estimation of errors and Calibration, Fundamentals -@04mA
current loops, Ragators and power supplies for industii@trumentation.

Basics of Data transmission:Synchro and Servo motor. IEEEB8 bus, RS 232 and RS 485 interface.
Pneumatic and Hydraulic Instrumentation system

Automation: Benefits and Impact of Automation on Maaafuring and Process Industries; Architecture of
Industrial Automation Systems. Data Acquisition systems and PC based automation.

Introduction to Automatic Control : P-I-D Control, Controller Tuning, Special Control Structures, Feed
forward and Ratio Contt, Predictive Control, Control of Systems with Inverse Response, Cascade Control.
Process and Instrumentation Diagrams;

Sequence Control:PLCs and Relay Ladder Logic, Scan Cycle, RLL Syntax, Structured Design Approach,
Advanced RLL Programming, Hardwareweronment; Control of Machine tools: Introduction to CNC
Machines.

Reading:

1. Doebelin, Measurement Systems, Applications and Design, Tata McGra\Rk 048

2. Measurement & Instrumentation : Trends & Applications by M.K. Ghosh, S. Sen and S.
Mukhopadhyay, Ae Books,2010

3. Fundamentals of Industrial Instrumentation Alok Barua, Wiley India Pvt Ltd,2011

4. Measurement and Instrumentation Principlé¥; d@tion, Alan S Morris, Butterwortileinemann,
2001

5. Industrial Instrumentation, Control and Automation, S. Mukhdbyagl, S. Sen and A. K. Deb, Jaico
Publishing House,2013

6. Chemical Process Control, An Introduction to Theory and Practice, George Stephanopoulos, Prentice



Hall India,2012
7. Frank. D, Petruzell a, AProgrammabl e 2016.i ¢ Cont r o



| EE351| Power Systems Operation and Control | PCC | 371 1710 | 4 Credits |

Pre-requisites: EE303- Power System$

Course OutcomesAt the end of the course the student will be able to:

CO1 |Analyze load flow methods, economic operation and load frequeomtyot of
power system.

CO2 |Analyze the functions of Energy Management System (EMS).

CO3 |Determine the stability of power system.

CO4 |Understand power system deregulation and smart grid technologies.

Course Articulation Matrix:

CO/PO |l v| | | ©®
COl | 3| 3| 33| 3|2|1|1|3|1]|]2|2]3]2
coz | 3| 3| 3|23 |2|1|1|1]|1]|3|2]3]2
CO3 | 3| 3| 33| 3|3|1|1|2]1]1|2]3]2
co4 1 3|13/ 3|1(3|3|12|12|1|1|3|2]3]s3

Detailed syllabus

Load Flow Studies: Introduction, Bus classificationNodal adnittance matrix - Load flow
equations- Iterative methods Gauss and Gauss Seidel Methods, NevRaphson Methodrast
Decoupled methodlerits and demerits of the above methedSystem data for load flow study.
Control of RealPower: Effect of synchronousnachine excitatiofiPower angle of a synchronous
machineSpecification of bus voltages Capacitor banks, contrdtdnysformers.

Economic Operation of Power SystemspDistribution of load between units within a plant
Transmission loss as a function of plageneration, Calculation of loss coefficients
Distribution of load betweeplants.

Load Frequency Control: Introduction, load frequency probleMegawatt frequency (or-B

control channel, MVARvoltages (or @) control channeDynamic interaction betwaeP-f and

Q-V loops. Mathematical model of spegdverning systerTurbine models, division of power
system into control areassfRontrol of single control area (the uncontrolled and controlled
cases)P-f control of two area systems (the uncontrolled sas®l controlled cases)

Power System Stability:The stability problemSteady state stability, transient stability and
Dynamic stabilitySwing equation. Equal area criterion of stabilitgplications of Equal area
criterion, Stepby-step solution of swingquationFactors affecting transient stability, Methods to
improve steady state and Transient stability, Introduction to vostadpdity

Power System Deregulation (Qualitative Treatment Only):Introduction - Power system
restructuring modeisresponsibities and functions of independent system operator (ISO),
Ancillary Services

Smart 1 Grid Technologies (Qualitative Treatment Only): Components of smartgrid,
Introduction to PMUs and their applications.

Reading:

1. C.L. Wadhwa, Electrical Power Systen3¥ Edition, New Age International Publishing
Co., 2001.

2. D.PKothari and 1.J.Nagrath, Modern Power System Analyéi&dtion, Tata McGraw Hill
Education Private Limited 2011.

3. Journabapers on smart grid.



| EE352 | Power Electronics | PCC | 3-0-0 | 3Credits |

Pre-requisites: EE101- Basic Electrical EngineeringeC101- Basic Electronics Engineerinand
EE201- Circuit Theoryl

Course OutcomesAt the end of the course the student will be able to:
Cco1 Select switching devices for a given power center.
C02 Evaluate the performance of phazmtrolled rectifiers.
CO3 Design DGDC converter for a given performance
CcoO4 Analyze and evaluate the operation of Inverters and ac voltage controllers

Course Articulation Matrix:

CO/PO U| | | W| ©

elgl gl 8lglgel 2lglelel gl
cor [ 333333 [3[1] 21 1[2]3]3] 3
co2 [ 333133331 21[2]3]3] 3
cos3 [ 3 [ 33133331 211[2]3] 3] 3
coa | 3133|3333 [1] 2 ]1]2]3]3] 3

Detailed Syllabus

Introduction: Concept of power electronics, scope and appdiinat types of power converters, power
semiconductor switches and theirl\tharacteristics Diodes, SCR, TRIAC, power MOSFET, IGBT.
Thyristor ratings and protection, methods of SCR commutation, gate drive circuits, switching and
conduction losses in a geiepower semiconductor device.

PhaseControlled Rectifiers: Principles of singlgphase fullycontrolled converter with R, RL, and RLE
load, Principles of singlphase haltontrolled converter with RL and RLE load, Principles of three
phase fullycontrdled converter operation with RLE load, Effect of load and source inductances, Single
phase and Three phase dcahverters

DC-DC Converters: Introduction, Basic principles of stefpwn and stejup operation, chopper
classification study of Buck, Boost a®lick-Boost regulators, Introduction to forward afig back
converters.

Inverters: Introduction, principle of operation, performance parameters, single phase bridge inverters
with R, RL and RLC loads,-Bhase bridge inverterd80 and 120 degrees modeageration, Voltage
control of single phase inverteisingle pulse width modulation, multiple pulse width modulation,
sinusoidal pulsavidth modulation

A.C. Voltage Controllers: Introduction, principle of operation of single phase voltage controllerR fo
R-L & R-L-E loads and its applications.

Reading:

1. M.H.Rashid, Power Electronie<Circuits, Devices and ApplicationBHI, 2009

2. P.S.Bimbhra, Power Electronics, Khanna Publishers, New k6

3. Mohan Undeland Robin, Power ElectronidSonvertersApplications and Design, John Wiley &
Sons 2006



EE353 | Power System Protection | PCC | 3i0i0 | 3 Credits |

Pre-requisites: EE303- Power System$

Course OutcomesAt the end of the course the student will be able to:

CO1 | Evaluate electromagnetic, static anttroprocessor based relays

CO2 | Design protection schemes for power systems.

CO3 | Select relay settings for overcurrent and distance relays.

CO4 | Analyze quenching mechanisms used in air, oik, &€l vacuum circuit breakers

Course Articulation Matrix:

CO/PO |l v 3| | ©
CorL (3| 3| 223|211l 2|21|2|1]|3]3
coz | 3| 3| 333|211 2]1]|3[1]3] 3
CoO3 (3| 3|l 2|2|2]l2|l21l1l2212|2|1]|2]1
Co4 | 3 | 3| 2|22 |2 |11 2|1|2]1]2]1

Detailed syllabus
Introduction: Introduction, Need fopower system protection, effects of faults, Fusésoduction, fuse
characteristics, types of fuses, application of HRC fuses, discrimination.

Overvoltage Protection and Insulation Coordination: Over voltage due to arcing ground and Peterson
coll, lightning, horn gaps, surge diverters, rod gaps, expulsion type lightning arrester, valve type lightning
arrester, ground wires, ground rods, counter poise, surge absorbers, insulation coordinatione volt
curves.

Protective Relays:Evolution of protective elays, zones of protection, primary and backup protection,
essential qualities of protection, classification of protective relays and schemes, current transformers,
potential transformers, basic relay terminology.

Operating Principles of Protective Relays Electromagnetic relays, thermal relays, static relays,
Amplitude and Phase comparators, Duality between AC and PC, Static amplitude comparator, integrating
and instantaneous comparators, static phase comparators, coincidence type of phase comparator,
introduction to microprocessor based protective relays.

Over-current Protection: Time-current characteristics, current setting, over current protective schemes,
directional relay, protection of parallel feeders, protection of ring mains, Phase fault andaedirt
protection, Combined earth fault and phase fault protective scheme, Directional earth fault relay.

Distance Protection:Impedance relay, reactance relay, MHO relay, input quantities for various types of
distance relays, Effect of arc resistancdfe@ of power swings, effect of line length and source
impedance on the performance of distance relays, selection of distance relays, MHO relay with blinders,
Reduction of measuring units, switched distance schemes, -&ltsieg.

Pilot Relaying SchemesWire Pilot protection, Carrier curreptotection.

AC Machines and Bus Zone ProtectionProtection of Generators, Protection of transformers;Zdms
protection, frame leakage protection.



Static Relays:Static over current relays, static directionahyglstatic differential relay, static distance
relays, and Multi input comparators, concept of Quadrilateral and Elliptical relay characteristics.

Microprocessor Based RelaysOver current relays, directional relays, distance relays.

Circuit Breakers: Introduction, arcing in circuit breakers, arc interruption theoriesstriking and
recovery voltage, resistance switching, current chopping, interruption of capacitive current, oil circuit
breaker, air blast circuit breakers, SF6 circuit breaker, openagadpanism, selection of circuit breakers,
high voltage d.c. breakers, ratings of circuit breakers, testing of circuit breakers.

Reading:

1. Badriram and D.N. Vishwakarma, Power System Protection and Switchgear, TMH2001.

2.U.A.Bakshi, M.V.Bakshi: Switchgear drProtection, Technical PublicatiqgrZ009

3.C.RusselMason" The art and science of protective relayi
4L. P. Singh  Protectiverel ayi ngf mewAgElhternatiomalo mec hani c al



EE354 | Electrical Machinesi Il | PCC | 3i0i0 | 3 Credits |

Pre-requisites: EE302- Electrical Machinesl|
Course OutcomesAt the end of the course the student will be able to:

CO1 | Analyze single phase induction motors and identify the suitable methods of star

CcO2 Understand the operation prinaigl of Reluctance motor, Stepper motor, Hysteres
motor, and Universal motor and identify the suitable applications.

Understand the operation principles and identify the suitable applications of PM

PMSM, BLDC, SR motors and Linear Induction motors.

CO4 Understand the energy efficient and super conducting machines

CO3

Course Articulation Matrix:

CO/PO ol vl wl!| wl| =T
cor | 3| 3| 2| 2 2|21 11| 2] 1)1 2]3]1
coz2 | 3| 3| 2| 2 2|21 11| 2] 1)1 2]3]1
co3 | 3(3| 23| 3| 11| 1) 211212 3] 3| 3
cog | 3| 2 2|23} 1} 11} 12|11 3| 3| 2

Detailed Syllabus:

Single Phase Induction Motors:Principle of operation, Double revolving field theory, spéadjue
characteristics, Equivalent circuit, Phasor diagrams, Determination of equivalent circuit teassame
Starting methods, Spljthase starting, Resistance starting, Capacitance starting, Shade pole starting,
Speed control methods, Applications, Principle of cross field theory, Problem on all the above motors.

Single Phase Synchronous MotorsConstructdn, principle of operation and applications of Reluctance
motors, Hysteresis motors, Sapnchronous motors

AC Series Motors: Construction, Principle of operation, Phasor diagrams and Characteristics of Single
phase and Three Phase AC Series motors, Siampleompensated motors, Universal motors and their
Applications, Problems on all the above motors

Schrage Motor: Construction, Principle of operation, Speed and power factor control, Applications

Special Purpose Machines:Construction and principle of opion of Stepper motors, Permanent
magnet DC motors, Brushless DC motors, Permanent Magnet Synchronous Motors, Switched Reluctance
Motors , Linear Induction motors and their Applications, Problems on all the above motors

Energy Efficient Machines: Constriction, Basic Concepts, losses minimization and efficiency
calculations of Energy efficient AC machines

Super Conducting Machines:Construction, Principle of operation and basic concepts of super
conducting AC machines.

Reading:

1. A. E. Fitzgerald, C. Kingskeand Stepen D. Umans: Electric Machinery, Tata McGralwPub.,
2002.

P.S. Bimbhra: Generalized Theory of Electrical Machines, Khanna Pub.1997.

D.P. Kothari and |1 J Nagarath: Electric Machines: Tata Mc@sdPub., Third Edtion, 2004

P.S. Kenjo and 8lagamori: Permanent Magnet DC motors, Clarendon Press, Q%88

J.B. Gupta: Theory and Performance of Electrical Machines, S. K. Kataria & BBridition, 2006.
H. Cotton: Advanced Electrical Technology, Reem Publicajia@&1

Stephen J. ChapmaElectric Machinery Fundamentals, Tata McGradill Education,4™ Edition,
2010

Nogkwb



| EE355 | Digital Signal Processing | PCC | 3-0-0 | 3Credits |

Pre-requisites: MA251 - MathematicdV

Course OutcomesAt the end of the course the student will be able to:

Cco1 Determin_e the dynamics of a Linear, Time Invariant and Causal digital systems using
Convolution

co2 Understand the _sampling theorem and relationship between the time domain and freg
domain description of signals and systems

CO3 | Determine thdehaviorof digital systems

CO4 | Apply TMS320LF2407 digital signal processor for control applications

Course Articulation Matrix:

CO/PO | uv!| v!| ©wl| =

SEEREIEIE IR E R
cor (3 (1|11} 21|11 2 11 ((1]3]1
co2 | 3213|2211 (1] 2 ]|1]1(1]3]1
cos3 (3 (22|23 |1|1|1f2 1 (1((1]3]1
co4 (3|33 3|3 |1|1|1] 3|12 3] 3] 2

Detailed Syllabus:
Signals and SystemsSampling, Discretéime signals, aliasing, impulse response, LTI systems,
convolution, difference equations.

Fourier analysis and ZTransform: DTFT, properties, applications, Definition oransform,
properties, inverse-zansform, onesided ztransform, Transform analysis of Systems

Digital Filters: lIR and FIR filters, Synthesis of IIR & FIR filters
Discrete Fourier and Fast Fourier Transforms: DFT, DFT properties, FFT

Introduction to TMS320LF2407 Digital Signal ProcessorArchitecture, Basic Instruction set and
simple applications

Reading:

1. Salivahanan, Vallavaraj, Gnanapriya: Digital signal processIihgGHi 2002

2. Proakis and Manolaki®igital signal processing principlésilgorithms and application®HIi 2003
3. Oppenheim and Schaefer: Discrete time signal procesBiHg 1999

4. Hamid A. Tolyat: DSP based Electromechanical Motion Coi@RC press,2004



EE356 Control Systems Lab PCC 0-1-2 2 Credits

Pre-requisites: EE202- Electric & Magnetic FieldsEE251- Circuit Theoryll
Course Outcomes: At the end of the course, students will be able to:

CO1 | Evaluate the characteristics of a given AC and DC servo motor. o
Design and Analyze the perforn@mof controllers for DC servamotor applications.

CO2 | petermine the performance of first and second order systems in time domain. A
second ordesystems using frequency domain analysis.

CO3 | Design of feedback control systems

CO4 | Simulate and angte various control system approaches using MATLAB/SIMULIN

tools.
Course Articulation Matrix:
CO/PO | u| | © T
elglglelgls|elelelelelelg 8
Co1 3 3 2 2 3 1 1 1 2 1 1 2 3 2
CO2 3 3 2 2 2 1 1 1 2 1 1 2 3 2
Cco3 3 3 3 2 3 1 1 1 2 1 1 3 3 3
CO4 3 3 3 2 3 1 1 1 3 1 1 3 3 3

List of Experiments

Detailed Syllabus:

1
2
3
4,
5
6

10.

11.

12.

13.

14.

Speedtorque characteristics of AServemotor

Time-response of first and second order systems
Frequencyresponse of second ordgrstem

Study of P, PI & PIDcontroller

Design and study of lag, lead and LEgd compensataretworks

Determination of First order transfer function of DC servo motor (QA\H8E/0) using the bump tastethod.
Stability Analysis of the DC servo motor (QUBE Servo) for speed and position dutgtions.

Analysis the second order response of the DC Servo (QUBE Servo)Motor

Evaluation of position control of DC Servo motor (QUBE Servo) using@&roller

Design of two loosystems

a) Mathematical Models & Time Domain Analysis of L$}/stems

b) Block diagram reductiotechnique

c) Time domain analysis and steady s&t®rs

d) State spacanalysis

a) Simulation of a typical second order system and determination of step response and
evaluation otime- domainspecifications

b) Evaluation of the effect of adibnal poles and zeroes on time response of second system
c) Evaluation of effect of pole location @ability

d) Effect of loop gain of a negative feedback systenstability

a) To examine the relationships between cfmop frequency response and stabilippen loop
frequencyand closed loop transiergsponse

b) To study the effect of addition closed loop poles and zeroes on the closed loop traspi@mse
a) Effect of open loop and zeroes on root locaatour

b) To estimate the effect of open loop gain on the temtsesponse of closed loop system by using Rmois
c) Comparative study of Bode, Nyquist and Root locus with resp&itatuility.



15. To study the effect of P, PI, PD and PID controller on the step response of a feedbaclsysiainol

16. a) Stability Analysis ad SIMULINK Modelling.
b) Nonlinear system Analysis using s usiigtlab



EE357 Electrical Machines Lab-Il PCC 0r1i2 3 Credits

Pre-requisites: EE302- Electrical Machinedl|

Course OutcomesAt the end of the course the student will be able to:

CO1 | Detemine the performance of induction motor by direct and indirect loading metho

CO2 | Evaluate the parameters and performance of induction motor and synchronous mg

CO3 | Determine the V and inverted V curves of synchronous motor.

CO4 | Determine the perfonance characteristics of Schrage motor.

Course Articulation Matrix:

CO/PO Uv| v| w| © T

el gl glelglglaelelelelelglgl g
COL 1 3| 3|3 |3|2|2|2fl2|2|3]1]2]3]1
COZ 1 3| o a2 a2l ala|2|3]2]l2|3]1
CoO3 1 33| 2|af2]2laflz|l2]3]2]2]3]:1
CO4 1 3 | o 3|11 22|12 |3|1|2]3]1

LIST OF EXPERIMENTS

Determination of equivalent circuit parameters of three phase indunatitor
Circle diagram of $hase inductiomotor

Brake test on-phase inductiomotor

Single phase operation offfhase inductiomotor

Speed controlfo3-phase inductiomotor

Regulation of 3phase alternator by E.M.F.method

Regulation of 3phase alternator by Z.P.F.method

Determination of Xd and Xq of a Salient pole Synchrondashine

© o N o g A~ wNRE

Parallel operation ddlternators

=
©

Determination of V and inverted V ores of 3phase synchronousachine

[
=

Characteristics of-phase Schragaotor

=
N

Determination of equivalent circuit parameters of single phase induntior

=
w

Determination of performance of inductigenerator



EE390 LINEAR CONTROL SYSTEMS OPC 3i0i0 | 3 Credits

This course is not offered to Electrical Engineering students
Pre-requisites None.

Course OutcomesAt the end of the course, student will be able to:

Cco1 Analyze electromechanical systems using mathematical modelling

Determine Transient and @iy State behavior of systems using standard test
CcO2 signals

Analyze linear systems for steady state errors, absolute stability and relative
COo3 stability

Design a stable control system satisfying requirements of stability and reduc
CcO4 steady staterrar

Course Articulation Matrix:

CO/PO uv| w| vl ®© 5]

elgl el elsls|elelelr]elgl &
co1 3 3 3 3 3 1 1 1 2 1 1 2 | _ -
CO2 3 3 3 3 3 1 1 1 2 1 1 2 | _ -
Co3 3 3 3 3 3 1 1 1 2 1 1 2| _ -
CO4 3 3 3 3 3 1 1 1 2 1 1 2 | _ -

Detailed syllabus:

Introduction

Control system, types, feedback and its efféintsarization

Mathematical Modeling of Physical Systems:

Block diagram Concept and use of Transfer function. Signal Flow Graphs, Mason's gain
formula.

Time Domain Analysis of Control SystemBIBO stability, absolute stability, RoutHurwitz
Criterion.

P, Pl and PID controllers. Root Locus TechniquBsot loci theory, Application to system
stability studies.

Introduction to state variables technique, Analysis -tf, R-L-C networks.

Frequery Domain Analysis of Control Systemgolar plots, Nyquist stability criterion, Bode
plots, application of Bode plots.

Reading:
1. B.C.Kuo, Automatic Control Systems, 7th Edition, Prentice Hall of [ri20&9
2. 1.J. Nagarath and M. Gopal: Control SystemgiBeering, 2nd Edition, NewAge
Pub.Co0.2008.



EE391] Soft Computing Techniques | OPC| 3i0i0][ 3Credis |

Pre-requisites None.
Course Outcomes:

CO1 | Understand the concepts of population based optimization techniques

co?2 Examine the importance of exploratiand exploitation in heuristic optimization technique
attain neaglobal optimal solution

CO3 | Evaluate the importance of parameters in heuristic optimization techniques

CO4 | Apply for the solution of multbbjective optimization

Course Articulation M atrix:

CO/PO U| U| B ® T
v Y] ) v 0 o ) 0 o
ol ol o]l ol ol ol ol o o| Q| 9] Q 8 (8
= N w SN (6)] (o)) ~ oo (o} o = ro = N
COl 31 31 21 21 3 T[T [T 7 T T2 = =
CO?2 31 3 212 31 T[T [1I 3 T 1T I3 - =
CO3 31 3 22 31 T[T [1I 3 T 3 3 - [=
CO4 3 3| 2| 2 3 [ 1T 11 3 T3 3 |- |

Detailed Syllabus:

Fundamentals of SoftComputing Techniques

Definition-Classification of optimization problemsUnconstrained and Constrained optimization
Optimality conditions Introduction to intelligent system$oft computing technique£lassification of
metaheuristic techniques Single solution based and population based algoritfin&xploitation and
exploration in population based algorithmdProperties of Swarm intelligent SystemsApplication
domain- Discrete and continuous problemSingle objective and muitibjective problems.

Genetic Algorithm and Particle Swarm Optimization

Genetic algorithms Genetic Algorithm versus Conventional Optimization Technigue§&enetic
representations and selection mechanisms; Genetic operdiféesent types of crossover and mutation
operators-Bird flocking and Fish Schooling anatomy of a particleequations based on velocity and
positions

-PSO topologies control parameters. Application to SINX maximization problem.

Ant Colony Optimization and Artificial Bee Colony Algorithms

Biological ant olony systent Artificial ants and assumptionsStigmergic communicationsPheromone
updating localglobal - Pheromone evaporationant colony systemACO modelsTouring ant colony
system maxmin ant system Concept of elistic ant¥ask partitioningn honey bees Balancing foragers
and receivers Artificial bee colony (ABC) algorithm&binary ABCalgorithms.

Shuffled Frog-Leaping Algorithm and Bat Optimization Algorithm

Bat Algorithm- Echolocation of batsBehavior of microbatsAcoustics of Echolodeéon- Movement of
Virtual Bats Loudness and Pulse EmissioBhuffled frog algorithrvirtual population of frogs
comparison of memes and gereemeplex formationmemeplex updation.

Application to multimodal function optimization

Introduction to MultiObjective optimization -Concept of Pareto optimality.

Reading:
1. Xin-She Yang, fiRecent Advances in Swarm I nt el
International Publishing, Switzerlangd015

gen

2. Kal yanmoy -ObgettivefOptimization using Evolutioar vy Al gor i t hms 2001 o hn

3. James Kennedy and Russel E Eberheart, ASwar m
Evolutionary Computatigr2001
4, Eri c Bonabeau, Mar co Dori go a-rrdm r@aturgl toRhifeat aul a z ,
Systemso, Oxforl@uni versity Press
I

5. bavid Gol dberg, nGenetic A

gorithms in Search,

nt

A

C



Education, 2007.
6. Konstantinos E. Parsopoul os and Michael N. Vraha
Intelligence: Advaces and Applicationso, I nformatlon sci e
7. N P Padhy, AArtificial Intelligence and Intelliog



| SM704 | Industrial Management (Electrical Engineering) | ESC | 37 0-0 | 3 credits |

Pre-requisites None.
Course outcomesAt the end of the course the student will be able to:

col Explain the four evolutionary phases of the organizational theories their circumstances
consequences.

co2 Examing _organizational systems with time and motionystimdentory and quality for
productivity improvements.

co3 Unders_tand the m_arketing management process to discuss marketing mix in formulatio
marketing strategies

CO4 | Calculate project schedule along with the interdependencies using PERT/CPMueshniq

Course Articulation Matrix:

CO/PO uv| w| wl| ©w| ®©
cor |11 111111111111 s |11 1] 1] 3
co2 |1 1112712 s 11T (1T 1T 11T 1T]1] 3
co3 | I [T [T [T [T (T2 [T [ 3 [Z2[ T[T T3
coa | I [T T |1 [3 [1T |1 [TIT |2 1T 31 1S3

Detailed Syllabus
Intr oduction: Overview of organizational theory and theoretical perspectives

Rational and natural systems:The evolution of organizational theoryational systems and Natural
systems

Work study: Productivity and its role in the economy; Techniques for imipgpproductivity; Method
study; Principles of motion economy; Stop watch time study; Work sampling.

Inventory Management: Purpose of inventories; Inventory costs; ABC classification; Economic Order

Quality management: Dimensions of quality; Process cbntroc har t s ; Acceptance sart
Quiality Philosophy; Quality function deployment; Introduction to TQM. Inventory Management: Purpose

of inventories; Inventory costs; ABC classification; Economic Order Quantity (EOQ); P and Q systems of
inventory catrol.

Organizational behavior | and 1l: The individual, The Group, Organization system (structure and
culture) Organization its environment, design and change

Open systems and behavioral decisiemaking

Other management topics:Marketing management proes 4 P6s of mar keting mi x;
Product life cycle and marketing strategies Project Management: Project activities; Network diagrams;
Critical path method (CPM); Programme Evaluation and Review Technique (PERT).

Reading:

1) Robbins, S. P., & Judg T. A. Organizationalbehavior.2001.

2) Jones, G. R., & Jones, G. R. (201Gjganizational theory, design, and changkpper Saddle River,
NJ: Pearson

3) Taylor, F.W. 1916. Principles of Scientific Managementl.3d

4) Besterfield (2015). Total Quality ManagemeRearson Education India; 4editions

5) Khanna,O. P. (1980)ndustrial engineering and managemebhanpatRai.

6) Kaottler, P., & Keller, K. L. (2011). Marketing Management 14e GlobalEdition.

7) Weber, M. Economy and Society 1978 pp.2B2,956975



| EE 401 | Electric Drives | PCC | 3-0-0 | 3Credits

Pre-requisites: EE302Electrical Machinesl, andEE352Power Electronics

Course OutcomesAt the end of the course the student will be able to:

CO1 | Understand the various drive mechanisms and methods for energy conservation.

CO2 | Apply power electronic converters to control the speed of DC motors and induction motors|
CO3 | Evaluate the motor and power converter for a specific application.

CO4 | Develop closed loop control strategies of drives

Course Articulation Matrix:

CO/PO ol o| o| ©| ©

el gl glelglalaelel elelelelgl g

CO1 3 3 3 2 3 3 3 2 1 1 2 3 3 3

CO2 3 3 3 3 3 3 3 2 3 1 2 3 3 3

CO3 3 3 3 3 3 3 3 2 3 1 2 3 3 3

CO4 3 3 3 3 3 3 3 2 3 1 3 3 3 3
Detailed Svllabus:

Introduction to electric drives: Advantages of Electric drives, Parts of Electrical Drives, Electric
Motors, Power Modulators, Sources, Choice of Electric Drives and selection of drives for various
applications.

Dynamics of electrical drives: Fundamental torque equation, components of load ¢orspeedorque
characteristics of loads, Nature and classification of load torques;&peee convention & mukHi
guadrant operation. Equivalent values of drive parameters, loads with rotational motion, loads with
translational motion, measurement of mmnt of inertia, components of load torques. Steady state
stability, dynamic stability, load equalization. Basic principles of cldsed control.

DC Motor Drives: Speed control of DC motors using singlease and threghase fully controlled and

half corrolled rectifiers in continuous and discontinuous mode of operation. Single quadrant, two
quadrant and four quadrant chopper controlled drives in continuous and discontinuous mode of operation.
Induction Motor Drives: Speed control of cage induction motwith v/f control, slip power recovery
scheme, static Scherbius and Krammer methods. Variable frequency and variable voltage control using
VSl and CSI. AC and DC dynamic breaking methods.

Synchronous Motor Drives: Speed control methods of synchronous mdtore.

Reading:

1. G.K. Dubey: Fundamentals of Electric Drividdarosa Publishers, Second editi@d07

2. S.B. Dewan, G.R. Slemom, A. Straughen: Power semiconductor drives, John Wiley &Sons.

3. VedamSubramanyam: Electric Drives Concepts & Applicatiorega McGaw Hill Edn. Pvt.Ltd,
SecondEdition, 2011.

4. V. Subrahmanyam: Thyristor Control of Electric Drives, Tata McGraw Hill Edn. PytAadiQ

5. Werner Leonhard: Control of Electric Drives, Springer international edition2001.

6. Nisitk.De and SwapanK.Dutta: Electiidachines and Electric Drives, PHI learning Pvt.,[2611.



EE 402 HVDC AND FACTS PCC 3-0-0 3 Credits

Pre-requisites: EE 352- Power Electronics

Course OutcomesAt the end of the course the student will be able to:

COo1 Compare HVDC and EHVAC transmissi systems

Cc02 Analyze converter configurations used in HVDC and evaluate the performance metric

cO3 Understand controllers for controlling the power flow through a dc link and compute fi
Parameters

co4 Apply impedance, phase angle and voltagdrobfor real and reactive power flow in ac
transmission systems with FACTS controller

CO5 Analyze and select a suitable FACTS controller for a given power flow condition

Course Articulation Matrix:
CO/PO
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Detall Il ;
HVDC Transmission: DC Power Transmission: Need for poveststem interconnections, Evolution of

AC and DC transmission systems, Comparison of HYDC and HVAC Transmission systems, Types of DC
links, relative merits, Components of a HVDC system, Modern trends in DC Transmission systems

Analysis of HVDC Converters: Pulse number, choice of converter configurations, Analysis of Graetz
circuit with and without overlap, voltage waveforms, Analysis of two and three valve conduction mode,
Converter Bridge characteristics, Inverter mode of operation, voltage waveforms

HVDC Control: Principles of DC link control, Converter Control characteristics, Control hierarchy
Constant current Control, CEA Control, firing angle control of valves, starting and stopping of a dc link,
Power control

Harmonics and Filters: effects of Harmoits, sources of harmonic generation, Types of filters
T Design examples

Power Flow Analysis in AC/DC SystemsModelling of DC links, solutions of AADC Power flow

Flexible AC Transmission Systems (FACTS)FACTS concepts and general system conditions: Powe
flow in AC systems, Relative importance of controllable parameters, Basic types of FACTS controllers,
shunt and series controllers, Current source and Voltage source converters

Static Shunt Compensators: Objectives of shunt compensation, Methods of ailsible VAR
generation, Static Var Compensator, its characteristics, TCR, TSCCRCconfigurations, STATCOM,
basic operating principle, control approaches and characteristics

Static Series Compensators:Objectives of series compensator, variable impeelatype of series
compensators, TCSC, TSS{erating principles and control schemes, SSSC, Power Angle
characteristics, Control range and VAR rating, Capability to provide reactive power compensation,
external control



Combined Compensatorsintroduction toUnified Power Flow Controller, Basic operating principles,
Conventional control capabilities, Independent control of real and reactive power

Reading:

1.

2.
3.
4.

K.R.Padiyar: HVDC Power Transmission Systémigchnology and System Interactions, New Age
InternationalPublishers.

Kimbark: Direct Current Transmissioh971.

Jos Arrillaga: High Voltage Direct Current Transmission, The Institution of electrical Engité66s,
NarainG.Honorani, Laszlo Gyugyi: Understanding FAQT®ncepts and Technology of Flexible AC
Transnission Systems, WileyEEE Press2000.

Yong Hua Song, Allan T Johns: Flexible AC Transmission Systems, The Institution of electrical
Engineers, 1999.



EE 403 | Power Electronics Lab | PCC | 0ili2 [ 2Credits |

Pre-requisites: EE252- Electrical Machine$ 1, EE3@ - Electrical Machine®, EE352- Power Electronics

Course OutcomesAt the end of the course the student will be able to:

col Understand the operation of rectifiers, DT converters. AC voltage controllers and inver
circuits.

CO2 | Evaluate the varias performance indices like ripple factor, THD.

COo3 Design the control circuit and the power circuit for{DC converters

CO4 | Compare various options available for the drive circuit requirements

Course Articulation Matrix:

CO/PO |l v| | | ©®
COl 133|212 |afla]2]|3|3]1]1]3]1
COZ V3| 3| 2|12 aflalal3|3]1]1]|l3]|1
CO3 1 3| 3| 2223|313 |3]|]2]|2]|3]:
CoO4 | 3 13| 3|3 |3 |[3|2|1|3|3|3|2|3]|3

Detailed syllabus:

List of Experiments

Study of Characteristics of SCR, MOSFET &IGB

Study of singlephase half & fully controlled bridge converter with R, RL and Raéd.

Study of thregphase half & fully controlled bridge converter with R andIB&d.

Study of singlephase dual converter with Rbads.

Study of AC voltage controller usj TRIAC with R and RLload.

Study of DGDC Buckconverter

Study of DGDC Boostconverter

Study of DGDC BuckBoostconverter

Study of speed control of DC motor usinghildgeconverter

10. Study of unipolar and bipolar PWM based singlghase inverter using dSPAC1104controller.

11. Study of 3Phase PWM & noiPWM inverter using DspaeEl04controller.

12. Study of speed control ofBhase inverter fed induction motor based on open loop V/f control
method using dSPAGE104controller.

13. Study of speed control ofBhase inveer fed induction motor based on closed loop V/f (slip speed)

control method using dSPACELO4controller.

©CoNOGAONE

Reading:

1. M.H. Rashid: Power ElectronigSircuits, Devices and Applications, 3rd Edition, PR005

2. Ned Mohan, T.M. Undeland and William P. RobbiRswer Electronics: Converters and Applications,
3rd Edition, John Wiley & Son2009



| EE404 | Embedded Systems Laboratory | PCC | 0-1-2 | 2Credits |

Pre-Requisites EE304- Micro Processors & Microcontroller&E355- Digital Signal Processing

Course OutcomesAt the end of the course the student will be able to:

col Write Assembly and embedded C programs for 8086 Microprocessor, 8051 and 89C51 ¢
Microcontrollers
cO?2 Interface 8086 Microprocessor, 8051 and 89C51 and PIC Microcontrollers with external
peiipheral devices
CO3 | Handle interrupts for real time control applications using TMS320LF2407A DSP Controll¢
CO4 | Generate PWM signals for motor control applications
Course Articulation Matrix:

CO/PO Ul | Ww| ®© T
u| | | ©| | v| ®w| © T
o|lo|lo|lo|lolololaol olCfelelgg| &
PNl ol R ale| @ ol 85| EBEIRI Q] Q

Ol 1 33| 3|23 1|11 |l2]|2]1]3]|3]3

02 1 33| 3|23 |11 1|3|2]1]3]|3]s3

CO3 13|33 |3|3|3|1]1|2]2]|2]|3]|3]3

o4 13133 |3|3|2|1|1|3|2]2|3|3]|3

2B o

List of Experiments

8086 Assembly language programs and codinigsifuctions.

Interfacing of 8255 PPI and applt@ans with 8086Microprocessor

Interfacing of 8254 and serial data transfer using 8251 USART with 8086Microprocessor.
Programming exercises on 8051 &1i@ Microcontroller

Interface I/O devices with and handle external interrupts using 89C51microcontroller

PIC Serial Communication using Serial Peripheral Interface (SPI) and Interface PIC Microcontroller

with an LCD using PIC microcontrollers simulator (MPLABIDE)

o N

a)
b)
c)
d)
e)

Verification of Sampling theorem withTMS320LF2407A
General programming exercises withTMS320LF2407A

Arithmetic and logicabperations
Addressingnodes

Direct and indirect Dataansfer
Waveformgeneration

Minimum and maximunvalues

9. Study of the GPIO Registers, ADC and interfacing with LEDs withTMS320LF2407A

10. PWM signal generation using Event Managers and teedgeneration withTMS320LF2407A
11. Study of interrupts of TMS320LF2407 Processor withTMS320LF2407A

12. Control of DC motor with Chopper withTMS320LF2407A



| EE405 | Power Systems Laboratory

PCC | 0-1-2 [ 2 Credits

Pre-requisites EE303- Power System#l, EE353 Power System Protection

Course OutcomesAt the end of the course the student will be able to:

Co1

Understand the Reactive power control in a Tap Changing Transformer & long transmissic

CO2

Determine the sequence components of unbalanced voltagésu#trairrents of Power system
elements

co3 |Understand the characteristics of PV array

CO4

Evaluate the breakdown strength of Electrical Insulation and design ground grid for Substi

Course Articulation Matrix:
CO/PO Uv| v| w| © T
21| 2|8]2|8|8¢|2|2|2|.|8|8
COL V33| 2|22 afafla|3|3]1]1]|3]|1
COZ 1 3| 3| 2222|223 |3]1]1]|3]|1
CO3 | 3| 3| 222|331 3]|3|]2|2]3]s3
CO4 1 3 13| 3|3 |3 |3 |2|1|3|3|3|2|3] 3

List of Experiments

Reactive Power Control Using Tap Changiirgnsformer
Characteristics ofrtificial TransmissiorLine

(a) Regulation and efficiencgharacteristics

(b) Reactive Powetompensation
Determination of Sequence Reactance's and fault studies of Power System Elements (Alternator & 3
OTransfor mer)
Analysis of unbalanced voltages using Symmeit@amponeniAnalyzer
Short circuit studies on a DC Netwofalyzer
Determination of String efficiency of simulated stringrgulators
Calibration of sphere gap arrangement for High voltage measurement using 100Kvahsfbrmer
Characteristics of P¥Array
Grounding grid design for a two layer soil model using AUTOGRID PRO softsvarelation

. Harmonic analysis of linear and ntinear Domestic and cregictor loads and its mitigation using

Passivdilters

. Dielectric test on Transformeil

. Tracking and Treeingest on surface of solidsulation

. Generation of different Impulsgaveforms

. Flashover study of disc insulators and determination of string efficiemdgr

a) Dry condition b) Wet condition



| EE411 | Design of Electrical Systems | DEC | 37010 | 3Credits |

Pre-requisites EE252- Electrical Machine$ |, EE302- Electrical Machinedl and
EE354- Electrical Machinesil|

Course OutcomesAt the end of the course the student will be able to

co1l Forml_JIate mathematical modeling for electric, magneticthadnal cicuits of electrical
machines.

CO2 | Analyze design aspects of rotating electrical machines.

CO3 | Understand optimum design procedure of transformers.

CO4 | Evaluate Select suitable layout and rating ofsitattion components.

Course Articulation Matrix:

CO/PO | | | U] T

REIEEIEIRIE IR R I R:
cor | 3|1 2|32 211|111 f212]12]| 3|2
co2 | 3|1 3| 3|2 2221111 ]1]| 3|2
co3 (3| 3| 3| 2((3]|]1f|2|1)|2)]2|3(2]3] 3
co4 3|/ 3|3|2|2|3|3|]1|3|2|3|2]|3] 3

Detailed Syllabus:

Fundamentals for design of Rotating Macimes

Magnetic Circuit: Magnetic leakage calculations, Effect of leakage flux, Slot leakage, tooth top leakage,
Zig-Zag Leakage, over hang leakage. Leakage with fractional pitch windings, effect of salmmdtioad

on leakage coefficient. Leakage reactwcalculations of polyphaseachines.

Electric Circuit: Design of DGmachine windings: Simplex, Duplex and Multiplex Lap and Wave
Windings, Design of AC machine windings: Concentric windings, Mush windings, Double layer integral
slot and fractional slot faand wave windings.

Thermal Circuit: Theory of Solid body heating, Heating and Cooling Curves, Calculation of surface
temperature rise and hotspot temperature. Methods of cooling: axial and radial, Induced & forced
Ventilation. Cooling of DC machines anattho alternators, Calculation of quantity of cooling medium.
Design of Rotating Machines:Relation between rating and dimensions of rotating machines, Choice of
specific electric and magnetic loadings, Separation of main dimensions (D and L) for DC machine
Induction Machines and Synchronous Machines. Output equation fen&xBine, Selection of No. of
Poles, No. of armature slots, Length of-ga&p and field pole design. Stator design for induction and
synchronous machine, design of rotor slots end ramgswound rotor for induction machine. Design of
rotor for salient and negalient pole synchronousachines.

Design of Transformers: Output equation, Choice of flux density, Design of rectangular, square and
stepped cores, and Design for minimum cost amdinmum losses. Design of windings. Cooling of
transformers, Design of transformer tanks and coalungs.

Design of Substationsiayouts for indoor and otdoor substations for single feeder, double feeder and
multi-feeder. Design of Power Capacitors. $8tsn and design of circuit breakers and Isolators. Basic
design aspects of gas insulated substations (BK3ignof substation Grounding.

Reading:

1. A. K. Sawhney, A course in Electrical Machine Design, DhaRaa#& Co. New Delhi. BEdition, 2013.

2. JuhaPyhonen, Tapaniokinen, Valeia Hrabovcova, Design of Rotag Electrical Machines, John
Wiley & Sons, New Delhi, India,2013.

3. Alexander Gray, Electrical Machine Design, McGraw Hill, New Y,&®08

4. M.G.Say, Performance and Design of Ac Machines, Pitén

5. E Clayton & N.N. Hancook, Performance and design of DC machines, CBS "FEditi@n, 1998.

6. H. Partab, Arts and Science of Utilization of Electrigakrgy.



| EE412 | Computer Methods in Power Systems | DEC | 3i0i0 | 3Credits |

Pre-requisites: EE303- Power System#, EE251- Circuit Theoryll

Course OutcomesAt the end of the course the student will be able to:

CO1 | Design mathematical models for power system components.

CO2 | Analyze and pick the best algorithm for a selected power system problem.

CO3 | Generatenput data suitable for load flow, fault calculations and state estimation.

Understand application of Load flow methods, contingency analysis and SCADA in moj
Power systems.

CO4

Course Articulation Matrix:

CO/PO | v| ©vl| © T
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Detailed syllabus:

Incidence and network matrices

Introduction, Graphs, Incidence matrices, Priveitmatrices, Types of network matrices, formation of
network matrix, Prrepresentation of offiominal tap transformers,-Nus by singular transformation,
examples of formation of incidence matrices, formation 4ifug by inspection.

Algorithms for format ion of Z-bus matrix:
Step by Step algorithm for formation oftxis. Modification of Zbus matrix for changes in the network,
example of formation and modification oftdis matrix.

Short Circuit calculations:
Introduction, Short circuit calculations usi@ug*?, z3¢, y 3¢ z%2, y “2matrices for various faults,
example of short circuit calculations using ZbBéfr L-L-L and L-G faults.

Sparsity Technique in Load Flow Studies:
Introduction,Sparsitytechnique for Ybus and GausSeidel method.

Review and Comparison of GausSeidal NewtonRaphson, Fast decoupled load flow methods.
Concept of Contingency analysis. Forwdmackward and substitution method for radial distribution
systems.

Introduction to Real time control of Power System:

Introduction, linear State Estimation WLS equations, Types of measurements, D.C power flow based
WLS equations, examples of D.C based WLS State Estimation, SCADA, communication systems. Role
of PMUs in powesystems.

Reading:
1. Stagg and El Abiad, Computer MethaddPower Systems Analysis, McGraw Hill ISE986
2. M.A.Pai: Computer Techniques in Power System Analysis, Tata McBiladucation2005.
3. K.U.Rao: Computer Methods and Models in Powelrt&ps, I.K. International Pvt. Lt@009.



[ EE413 |

Switched Mode Power Caversion | DEC | 3i0i0 | 3Credits |

Pre-requisites: EE 352- Power Electronics

Course OutcomesAt the end of the course the student will be able to:

CO1 Analyze the operation of DOC converters with current and voltage mode control
CO2 Analyze resonant comvters and their control techniques

CO3 Design DGDC converters and evaluate the stability of the system

CO4 Understand the operation and control of multilevel inverters

Course Articulation Matrix:

CO/PO

| | ©| W| ©
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coif 3|13 | 3( 23 | 1| 1|1 | 2| 1 2 3| 3| 3
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Detailed syllabus:

DC/DC Converters and Current Mode and Current Fed Topologies
Basic topologies of buck, bobsonverters, buckoost converters and cuk converter, isolated DC/DC
converter topologies: forward, and {hack converters, half and full bridge topologies, modeling of

switching converters. Voltage mode and current mode control of converters, peakeaagkeacurrent

mode control, its advantages and limitations, voltage and current fed converters.

Resonant Converters
Need for resonant converters, types of resonant converters, methods of contretathalstion
technique with ZVS in fulbridge topologyseries resonant converter and resonant transition converter.

Converter Transfer Functions
Application of statespace averaging to switching converters, derivation of converter transfer functions
for buck, boost, and fpack topologies

Power Converter Design
Design of filter inductor & capacitor, and power transformer, Ratings for switching devices, current
transformer for current sensing, design of drive circuits for switching devices, considerations for PCB
layout.

Controller Design
Introduction, mechnisms of loop stabilization, shaping E/A gain vs. frequency characteristic, conditional
stability in feedback loops, stabilizing a continuous mode forward converter and discontinuous mode fly
back converter, feedack loop stabilization with current modentrol, the righthalf plane zero.

Inverters

SVM technique, multilevel inverters and PWM methods.

Reading:
1.

2.

Ned Mohan Tore M. Undeland: Power Electronics: Converters, Applications, and Dé&4giitj@,
John Wiley & Sons2007,

Abrahaml.Pr e s s macnh i MigSwRawer Supply Designo, Mc
20009.

P.C. Sen: Modern Power Electronics, S.Chaaas.

Andrzej M. Trzynadlowski Introduction to Modern Power Electronié$E8ition, illustrated
Publisher John Wiley & Son2010

Muhammad H. Rashid, Power electronics hand book, ISBN: 81 8147 3671.

Bin Wu: High-power Converters and AC Drives, IEEE Press, John Wiley & 086

Gr aw



| EE414 | Digital Control Systems | DEC | 3-0-0 | 3Credits |

Pre-requisites: None

Course OutcomesAt the endof the course the student will be able to:
CO1 | Evaluate the output of a digital system for a given input.
CcO?2 Describe the dynamics of a Linear, Time Invariant and Causal digital systems through

difference equations
CO3 | Analyze digital systems using tRetransformation, state space methods

CO4 | Design digital controllers for physical systems

Course Articulation Matrix:

CO/PO

Ol P | N| R | N
cor | 3|1}y 1} 1f 211|111} 2|11 1)] 3|1
co2 | 3| 2| 3| 22111 21|11 3|1
cos | 3| 22| 23| 11|12 | 1|1|1)] 3|1
co4 | 33| 3|3} 31|11} 31| 23| 3] 2

Detailed syllabus:

Introduction
Digital control systems Quantizing and quantization erroData acquisition Conversion and

distribution system

Z-P Lane Analysis of DiscreteTime Control Sysems

Impulse sampling and data holdPulse transfer functionRealization of digital controllers and digital
filters - Mapping between-plane and plane- Stability analysis of closed loop systems iplane-
Transient and steady state analyses

State Space Analysis
State space representation of digital control systeBwmution of discrete time state space equations

Pulse transfer function matrix Discretization of continuous time state space equatiobgapunov
stability analysis

Pole Placementind Observer Design
Controllability - Observability

Quadratic Optimal Control Systems
Design via pole placementtate observers.Quadratic optimal contrel Steady state quadratic optimal

control- Quadratic optimal control of a servo system

Reading:

1. M. Gopal:Digital control engineeringNew Age Int. Ltd., India1998

2. K. Ogata Discrete time control systepi@earson Educatigi2006

3. K.OgatafiModer n cont r-cPH|,189h.gi neer i ngo

4, B.C.Kug Diaigi t al co-Htorl dl SaywntdemEdton 1991 er nati onal



| EE415| Modeling & Analysis of Electrical Machines| DEC |  3i0i0 | 3 Credits |

Pre-requisites: EE252- Electrical Machine$ |, EE302- Electrical Machinedl

Course OutcomesAt the end of the course the student will be able to:

COo1 Understand tl limitations of conventional models of electrical machines

CO2 | Compute the torque produced in electrical machines using the concepemérgy

CO3 | Analyze the performance of machines using reference frame theory

CO4 | Evaluate strategies to control tteeque for a specific application

Course Articulation Matrix:

CO/PO Ul Uw| | W| ®©
cort | 3|1 3|33 33|31 2{(1|2]3]3] 3
co2 | 313|331 33|31 2{(1|2]3] 3] 3
cos | 3|1 313|131 33|31 2(1|2]3] 3] 3
cog | 3, 3|33, 33|31, 2|12, 3] 3] 3

Detailed Syllabus:

Principles for electrical machine analysis and magnetically coupled circuits
Review of basic concepts, magnetizing inductance, Modelling linear and nonlinear magnetic circuits.

Electromechanical energy conversion

Principles ofenergy flow, concept of field energy and-eoergy, Derivation of torque expression for
various machines using the principles of energy flow and the principle-efemgy, Inductance matrices
of induction and synchronous machines.

Theory of DC machines
Review of the DC machine, mathematical model of commutator, -Sgetee model of a DC machine, and
reduced order model & transfer function of the DC machine.

Reference Frame Theory
Concept of space vector, components of space vector, direct and quadiatuezialiles.

Transformation
Types of transformation, condition for power invariance, Z=guence component, Expression for power
with wvarious types of transformati on, Transf or ma

Transformations, Variablezbserved from various frames, Simulation studies.

Theory of symmetrical Induction Machines

Voltage and torque in machine variables, Derivation of dgO model for a symmetrical induction machine,
Voltage and torque equation in arbitrary reference frame hlagaAnalysis of steadstate operation,
Statespace model of i-gdod wcatriioarb | neasc, hiSnemuilma&d on st udi es

Theory of synchronous machines

Derivation ofdgOmo d e | for a salient pole synchronous mac!|
transfornation, Torque expression of a salient pole synchronous machine with damper windings and
identification of various components

Reading:

1. Paul C. Kr ause, Ol eg Wasynczuk, Scott D. Sudhoff
sy s t KEBESPoess2002

2. E. Fitzgerald, Charles Kingsley, Stephen D. Umans: Electric Machinery, TMH, 5thEd.



| EE5112 |  Control & Integration of Renewable Energy Sources | DEC | 3-0-0 | 3 Credits |

Pre-requisites: None
Course OutcomesAt the end of the course the student will be able to:

CO1|Knowledge on different renewable energy sources and storage devices
CO2|Recognize, model and simulate different renewable energy sources

CO3| Analyze, model and simulate basic control strategies required for grid connection
CO4|Implement a complete systefor standalone/grid connected system

Course Articulation Matrix:

CO/PO |l v 3| | ©®
COl | 3| 3| 3|2|3|2|3|1]1]|1]|2]|3]3]| 3
Co02 | 3| 3| 3|3|3|2|3|1]1]|21|3|3]| 3]s
CO3 1 3| 3|3 |2|3|2|3|2|1]12]3]3]|3]| 3
CO4 | 3| 3|3 |3 |3 |2[3|1|1|1|3]|3]|3]| 3

Detailed Syllabus

Chapterl: Introduction

Electric grid introduction, Supply guarantee and power quality, Stability, Effects of renewable energy
penetration into the grid, Boundaries of the actual grid configuration, Consumption modelstants pat
static and dynamic energy conversion technologies, interfacing requirements

Chapter2: Dynamic Energy Conversion Technologies

Introduction to different conventional and nonconventional dynamic generation technologies, principle of
operation and amgsis of reciprocating engines, gas and micro turbines, hydro and wind based generation
technologies, control and integrated operation of different dynamic energy conversion devices

Chapter3: Static Energy Conversion Technologies

Introduction to differet conventional and nonconventional static generation technologies, principle of
operation and analysis of fuel cell, photovoltaic based generators, and wind based generation
technologies, different storage technologies such as batteries, fly wheeldtrasmhpacitors plugin-

hybrid vehiclescontrol and integrated operation of different static energy conveisiioes

Chapter4d: Real and reactive power control

Control issues and challenges in Diesel, PV, wind and fuel cell based generators, PLL, ibfodulat
Techniques, Dimensioning of filters, Linear and nonlinear controllers, predictive controllers and adaptive
controllers, Faultide through Capabilities, Load frequency and Volt@gatrol

Chapter5: Integration of different Energy Conversion Technadggi

Resources evaluation and needs, Dimensioning integration systems, Optimized integrated systems,
Interfacing requirements, integrated Control of different resources, Distributed versus Centralized
Control, Synchro Converters, Grid connected and Islan@ipgrations, stability and protection issues,

load sharing, Cases studies

Reading
1. Al Keyhani Mo hammad Mar wal i and Min Dai, Al nt
El ectric Power Systemd John Wiley publishing c¢omj

2. S. Chowdhury, S.P.Chvad hur vy , P. Crossl ey, AMi crogrids and A

Power Electronics Series, 2012
3. G. Master s, AfRenewabl e and -VEléyPublshes2013.El ect ri ¢ |



4QuingChang Zhong, AContr ol oEnPowgr ahndvé&miaeit s Grm dR ¢
Wiley, IEEEPress

5.Bin Wu, Yonggiang Lang, Navid ar gar i , APower Conversion and Cont
and Wiley2011.

6.Ned Mohan, Tore M. Undeland, William P. Robbins, "Power Electronics: Converters, Applications,
and Design", WileyPublishers

7.Selected scientific and engineering papers, articles from professional magazines, and industry internet
sources as referenosaterial.



| EE5214 | Smart Grid Technologies | DEC | 300 | 3Credits

Pre-requisites: None

Course OutcomesaAt the end of the course the student will be able to:

CO1 | Understand features of Smart Grid in the context of Indian Grid.

CO2 | Assess the role of automation in Transmission/Distribution

CO3 | Apply Evolutionary Algorithms for the Smart Grid/Distributiore@eration.

co4 pndgrstanq operation and importance of PMUs, PDCs, WAMS, Voltage and Frequency |
in Micro Grids.

Course Articulation Matrix:

CO/PO v| w| wl| ©w| ®©

elglglelgs|elelelelelelg 8
cor (3 |2|(2f1| 21222121121 ]2]2]| 3
coz (3 (22| 2|1|2|2|1|2|1|2121] 2] 2
Cos | 33| 3|133 22|12 ]|1|2]|3]3]| 2
co4 | 3/ 3|3|3|2|2|2|1|3|1|2]|]3|3]| 3

Detailed Syllabus:

Introduction to Smart Grid: Introduction to Smart Grid Working definitions of Smart Grid and
Associated Concepts Smart Grid Functiong Traditional Power Grid and Smart Grid New
Technologies for Smart Grid Advantage$ Indian Smart Grid Key Challenges for Smart Grid.

Smart Grid Architecture: Components and Architecture of Smart Grid DesigrReview of the
proposed architectures for SrnaGrid. The fundamental components of Smart Grid designs
Transmission Automation Distribution Automatiori Renewabldntegration

Tools and Techniques for Smart Grid: Computational TechniguésStatic and Dynamic Optimization
Techniques Computationalntelligence Techniqueis Evolutionary Algorithms' Artificial Intelligence
techniques.

Distribution Generation Technologies:Introduction to Renewable Energy Technologiédicro grids

I Storage TechnologiesElectric Vehicles and plug in hybridsi Environmental impact and Climate
Changé Economic Issues.

Communication Technologies and Smart Grid: Introduction to Communication Technologly
SynchrePhasor Measurement Units (PMUsYVide Area Measurement Systems (WAMS).

Control of Smart Power Grid System:Load Frequency Control (LFC) in Micro Grid Systénvoltage

Control in Micro Grid Systeni Reactive Power Control in Smart Grid. Case Studies and Test beds for

the SmarGrids.
Reading:

1. Stuart Borlase, Smart Grids, Infrastructure, Technology and Sau@RC Press,2013

2. Gil Masters, Renewable and Efficient Electric Power System, WHHSE Press2004.

3. A. G. Phadke and J.S. Thorp, AiSynchronized
Springer Edition2010.

4. T. Ackermann, Wind Power in Power Systemspblen, NJ, USA, John Wiley,2005

Phas



EE 440 New Venture Creation OPC 3i0i O 3 Credits

Pre-requisites: None

Course OutcomesAt the end of the course the student will be able to

CO1 | Understand the process and practice of entrepreneurship and new veratiine cre

CcO2 Identify entrepreneurial opportunities, preparation of a business plan for launch
and new venture

co3 Explore the opportunities in the domain of respective engineering disciplines fqg
launching a new venture

CO4 | Expose the students with thenctional management issues of running a new ven

Course Articulation Matrix:

CO/PO 0 0 B 0 0
Co1 2 2 2 2 1 2 1 1 1 2 2 2| - --
CO2 2 2 2 2 1 1 3 2 1 2 2 2| - --
CO3 2 2 2 2 1 1 1 1 2 3 2 3 - --
CO4 2 2 2 2 1 3 1 1 1 2 3 3| - --

ENTREPRENEUR AND ENTREPRENEURSHIP
Entrepreneurship and Small Scale Enterprises (SSE), Role in Economic Development,
Entrepreneurial Competencies, and Institutional Interface for SSE

ESTABLISHING THE SMALL SCALE ENTERP RISE

Opportunity Scanning and ldentificatiomarket Assessment for SSE, Choice of Technology
and Selection of Site, Financing the New/Small Enterprises, Preparation of the Business Plan,
Ownership Structures and Organizational Framework

OPERATING THE SMALL SCALE ENTERPRISES

Financial Management Issues in SSE, Operational Management Issues in SSE, Marketing
Management Issues in SSE, and Organizational Relations in SSE

Reading:

1. Holt: Entrepreneurship: New Venture Creation, PP)| Ltd.,2001.

2. Madhulika Kaushi: Management of New & Small Enterprises, IGNOU course material,
1995

3. B S Rathore S Saini: Entrepreneurship Development Training Material, TTTI,
Chandigarh1988

4. P.C.Jain: A Hand Book for Ne®ntrepreneursEDI-Faculty & External Experts, EDII,
Ahmedabad1986

5. J.B. Patel, D.G Allampalli: A Manual on How to Prepare a Project Report, EDII,
Ahmedaba@1991

6. J B Patel, S SModi : A Manual on Business OpportudigntificationandSelection EDII,
Ahmedabad, 1995.



| EE441 | Principles of Electric Power Conversion | OPC | 3-0-0 | 3 Credits |

Prerequisites: EE101Basic Electrical Engineerind=C101- Basic Electronics Engineering

Course OutcomesAt the end of the course the student will be able to:
CO 1 | Understands the basics in the electric power conversion using paitehing devices
CO 2 Evaluate the conversion for range of renewable energy sources with the help of availal
electrical machines drives
CO 3 | Analyzes the different energy storage systems
CO 4 | Identify the various Industrial and domestic applicagion

Course Articulation Matrix:

CO/PO | ol !l © -

REIREIEIRIE IR R R
Co1 3 3 3 2 1 2 2 2 2 2 1 2 | - -
CO2 3 2 3 2 2 2 2 2 2 2 1 2 | - -
COo3 3 3 3 2 1 2 2 2 2 2 1 2 | - -
CO4 3 2 3 2 2 2 2 2 2 2 1 2 | - --

Detailed syllakus:

POWER ELECTRONIC DEVICES AND CONVERTERS:

V-l Characteristicef SCR, MOSFET and IGBT. Phase controlled rectifiers;[DC converters

and Inverters.

APPLICATIONS TO ELECTRIC DRIVES:

Speed control of DC motor, Induction motors, PMSM and BLDC drives

APPLICATIO NS TO RENEWABLE ENERGY:

Introduction to solar cell, solar panels, MPPT, wind and other renewable energy sources, Integration of
renewable energy sources to the grid.

ENERGY STORAGE SYSTEMS:

Study of automotive batteries, SMF, pumped storage systems;capaitors, fly wheelsapplications,
Li-ion batteries and applications to electric vehicles.

DOMESTIC AND INDUSTRIAL APPLICATIONS:

Induction heating, melting, hardening, lighting applications and their control, UPS, battery chargers

Reading:
1. M.H.Rashid:Power Electronicgircuits, Devices and applications, Prentice Hall India, New
Delhi,2009
2. P.S.Bhimbra: Power Electronics, Khanna publishers, New Delhi,2012
3. Ned Mohan, Undeland and Robbin: Power electronics converters, applications and design, John
Willey & Sons,Inc. NewYork, 2006.



| EE461 |Distribution System Planning andAutomation |  DEC|  3i0i0 | 3 Credits ]

Pre-Requisites:None

Course OutcomesAt the end of the course the student will be able to:

COo1 Understand the characteristics and components of electria pastrebution systems.

CcO2 Analyze and evaluate the impact of geographical, demographical and economic factot
distribution systems

Co3 Understand the components of distribution automation systems.

Co4 Design, analyze and evaluate distribution aystiesign based on forecasted data

Course Articulation Matrix:

CO/PO uv| | | © T

alglglelglglalelelelelglgl g
COL Mzl a | - |- -1-]-1-1-1-11]1
CoOZ | 3|32 |2|1 |1 -|-]l2]1]1l2]3]2
CO3 1 33| 22|11 11|21 ]2]1]1
CoO4 | 3 | 3| 22|12 -l 113 2] 3] 3

Detailed syllabus:

Power sector in India

An overview of distribution systems, Distribution system planfigsges and aspects, Introduction to
Distribution system forecasting techniques, Stochastic and time series techniques for forecasting,
intelligent techniques based load forecasting techniques, Definitions and importance of various terms that
characterize loads, Load management and types of tariffs

Distribution transformers (DTRS)

Basic design considerations;p8 and iph DTRstypes of connectizs and its relevance in operation,
Need for special types of distribution transformers, Cast resin, CSP, Amorphous core DTRs, Regulation
and efficiency of transformetsse of predetermined curves

Sub-transmission system

Substations site selection proceduiSubstation capacity expansion, Location of new-stdiions and

their rating, Sukstation bus schemes, VD and PL calculations for a service area with four and six feeders,
VD and PL calculations for a service area witfieaders, Characteristics of prary systems, Voltage

drop (VD) and power loss (PL) calculations, Importance of power factor in distribution systems,
Capacitors and their role in improving poviactor

Distribution system protection
Distribution system protection devices, Problems irrihigstion systems and the need for automation

Distribution system automation (DSA)

General schematic, DSHardware modules and their functions, DSAftware modules and their
functions, DSAAlternatives in Communication media, Communication protocols foA B&emes and
need for OSA, Examples of DSA schemes, Distribution system grounding

Reading:
1. TuranGonen: Electric power Distribution System Engineering, CRC P2edg]ition.
2. A S Pabla: Electric Power Distribution, TMH, FifEidition
3. James A Momoh: Electrieower Distribution, Automation, Protection and Control, CJR€ss.



| EE462 | High Voltage Engineering | DEC | 300 | 3Credits |

Pre-Requisites:None

Course OutcomesAt the end of the course the student will be able to:

CO1 | Design the insulation of HV power egunent.

CO2 | Estimate electric field intensity of different electrode configurations.
CO3 | Understand the testing methods of high voltage equipment

co4 Using Non-Destructive Test Techniques for assessing the quality of insulation of high volt
Equipment

CO5 | Understand the Breakdown mechanism of Gas, Liquid and solid insulation

Course Articulation Matrix:

CO/PO uv| v| ©wl| © T

elglglelgs|eleglelelelelg 8
Co1 3 2 2 2 3 - 1 - 2 1 2 2 3 2
CO2 3 3 2 3 3 - 2 - 2 1 2 2 3 2
Co3 3 3 2 3 3 - 2 - 2 1 3 2 3 2
CO4 3 3 2 3 3 - 2 - 2 1 3 2 3 2
CO5 3 2 2 2 3 - 1 - 2 1 2 2 3 2

Detailed syllabus:

ELECTRO STATIC FIELDS, THEIR CONTROL AND ESTIMATION

Electric Field intensity, Electric strength, classification of Electric Fields, control of eledeid F
intensity, basic equations for potential and field intensity in electrostatic fields, Analysis of electric field
intensity in homogenous and mttielectric electric fields, numerical methods for estimation of electric
field intensity. Applications binsulating materials in transformers, rotating machines, circuit breakers,
cable power capacitors and bushings.

GENERATION OF HIGH DC AND AC VOLTAGES
Introduction, Rectifier circuits, CockcrefiValton voltage multiplier circuit, electrostatic generator
generation of high ac voltages by cascaded transformers, series resonant circuit.

GENERATION OF IMPULSE VOLTAGES AND CURRENTS
Definitions, impulse generator circuits, Analysis of impulse generator circuit, multistage impulse
generator circuit, triggermof impulse generator, impulse current generation.

MEASUREMENT OF HIGH VOLTAGES AND CURRENTS

Introduction, sphere gap, uniform field spark gap, rod gap, electrostatic voltmeter, generating voltmeter,
Fortes cuamethod, resistive and capacitive voltageidiers, measurement of high DC, AC and impulse
currents.

HIGH VOLTAGE TESTING OF ELECTRICAL EQUIPMENT

Layout of high voltage laboratory with major testing and measwingu i p nDetermidation of their

ranges and ratings, earthing system, electromigsteelding and protective fencing. Testioigoverhead

line insulators, testing of cables, Testing of Bushings, Testing of power capacitors, testing of power
transformers, testing of circuit breakers. IEC, ANSI, IEEE and Indian standards for testiigadlec
equipment.

NON-DESTRUCTIVE TEST TECHNIQUES

Measurement of resistance, measurement of dielectric constant and loss factor, High voltage Schering
Bridge, measurement of large capacitances, partial discharges measuring and dizghogtigces. Time

domain and Frequency domain analysis of dielectric materials subjected to an electric field.



BREAKDOWN MECHANISM OF GASEOUS LIQUID AND SOLID INSULATING

MATERIALS

I ntroducti on, Mechani sm of breakdown i n gases,
processes, secondary e ibnfzaiont ceefficient, o wwnsemch dréakdows e c o n d
mechani sm, streamer or kanal Pemmg difect) Bresakdowm in nep ar k ,

uniform fields, principles of breakdown in solid and liquid dieliestr
Reading:

1. Ravindra Arora & Wolfgang Mosch: High voltage Insulation Engineering, New Age International
Publishers, 2016.

2. C.L. Wadhwa: High voltage Engineering, New Age International Publishers,2012.

3. E. Kuffel, W.S. Zaengl, J. Kuffel, High voltage Engering Fundamentals, Newnes Publishers,
2011.

4. M.S. Naidu &Kamaraju, High voltage Engineering, McGraw Hill Education (India) Private
limited, 2013



EE463 Advanced Electric Drive Systems DEC 37070 3 Credits

Pre-Requisites:None

Course Outcomes:

CO1 | Design controllers for closeldop operation of separately excited DC motor drives

co2 Develop high performance induction motor drives using the principles of Scalar control g
Direct Torque Control

CO3 | Develop Vector controlled Induction Motor drivasd PMSM drives

CO4 | Implement control schemes for BLDC and Switched Reluctance Motor drives

Course Articulation Matrix:

CO/PO v| w| v| ©w| ®©

elel el g|slelelelgleleldl s
cor | 322|123 -1 -12]|1|2|2]3]| 2
co2 | 33| 2|33 -{2|-12]1|2|2]3]| 2
cCo3 (3| 3|2 | 33| -|2|-12]11]3|2]3] 2
co4d | 3| 3|2 |33 |-|2|-]2]1|3]|]2]3]|2

Detailed Syllabus:

Separately Excited DGmotor Drives: Study of Dynamics of DC motor through sta@ace Model,
Simplified Model of a Power Converter, Review of controllers, need forantup feature for integral
controllers, Speed control of a separately excited DC drive with inner current loop and outer speed loop,
Design of current loop with poleero cancellation, Design of speed loop with symmetrical optimization
technique

Induction Motor drives: Implementation of V/f control with slip compensation scheme, Review of dg0
model of 3Ph IM with simulation studies, Principle of vector control of IM, Indirect vector control,
Direct Torque Control of Induction Motdrives

Permanent Magnet Drives: PM Synchronous motors: Types, Construction, operating principle,
Expression for torque, Model of PMSM, Implementation of vector control for PMSM, Introduction to
BLDC drives

Switched Reluctance Motor Drives:Review of Switched Reluctance Motor,ms@rters for SRM drives,
Control of SRM drives with hard and soft chopping techniques

Reading:

Modern Power Electronics & AC DrivésB.K. Bose, Pearson, Firstlition

Electric Motor Drives: Modeling, Analysis and ContfoR. Krishnani PrenticeHall

Vector Control of Electric Drives: Peter Vas, Oxfdpdiblishers

High-power Converters and AC Drives: Biu, IEEE Press, John Wiley &Sons

Simulation of Power Electronic Circuits: M. B. Patil, V. Ramanarayanan, V.T. Ranganathan, Narosa
Publications2013.

S



| EE464 | Planning an Entrepreneurial Venture | DEC | 3-0-0 | 3Credits |

Pre-Requisites:None

Course OutcomesAt the end of the course the student will be able to

CO1 | Understand the process and practice of entrepreneurship and new venture creation.
CO2 | Identify entrgoreneurial opportunities, preparation of a business plan for launching a new v
co3 Explore the opportunities in the domain of Electrical, Electronics and Computer Engineerin
launching a new venture

CO4 | Understand the functional managementessaf running a new venture

Course Articulation Matrix:
CO/PO

CO2
COo3
CO4

U
O
[
Co1 2
2
2
2

N N[N Zod
N NN e0d
N N[N Od
il ol el R =TO TS
w| P[]~ 9od
Pl el wl el 20d
=[] el god
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N w| N 0TOd
w| NN NTTOd
w| w| NN ZTOd
N| N[N NTOSd
Dl B b I FAQISYS

Detailed syllabus:

Entrepreneur and Entrepreneurship

Entrepreneurship and Small Scale Enterprises (SSE), Role in Economic Development, Entrepreneurial
Competencies, and Institutional Interface for SSE.

Establishing the Small Scale Enterprise

Opportuniyy Scanning and Identification in the domainElectrical, Electronics and Computer
Engineering, Market Assessment for SSE, Choice of Technology and Selection of Site, Financing the
New/Small Enterprises, Preparation of the Business Plan, and Ownerskipr@swand Organizational
Framework

Operating the Small Scale Enterprises
Financial Management Issues in SSE, Operational Management Issues in SSE, Marketing Management
Issues in SSE, and Organizational Relations in SSE

Reading:

1. Holt: EntrepreneurshigNlew Venture Creation, PHI (P), Lt®001.

2. MadhulikaKaushik: Management of New & Small Enterprises, IGNOU course matteiah.

3. B S Rathore S Saini: Entrepreneurship Development Training Material, TTTI, Chandiga#h,

4. P.C.Jain: A Hand Book for Netntrepeneurs EDI-Faculty & External Experts, EDII, Ahmedabad,

1986.

J.B. Patel, D.G Allampalli: A Manual on How to Prepare a Project Report, EDII, Ahmedisid,
J B Patel, S Modi: A Manual on Business Opportunity Identification and Selection, EDII,
Ahmedabad1995.

o o



| EE465] Real Time Control of Power Systems | DEC| 3i0i0 | 3 Credits |

Pre-Requisites EE253- Power System$, EE303- Power System#, and
EE351- Power System Operation & Control

Course Outcomes At the end of the course the student will be able to:
CO1 | Understand the structure of Real Time Control of Modern Power Systems.

CO2 | Compute the number of Analog and Digital data points required at-atStidn.

CO3 Understand the functionalities of Remote terminal units, SCADA and PMUs.

Identify thestandard protocols required for SCADA and Communication syst¢
for Load DispatchCenters.

CO4

Course Articulation Matrix:

CO/PO uv| w| w| w| w®©
COL Vo o 22| 3| afl2afa|a]2]1]2]|3]2
COZ 1 3| o3| 3|3|2|2|l1|2]2]2]|2]3]2
CO3 | 33| 3|3|3|1|2|12]3|3|2|2]3]s3
CO4 |1 3| 3| 3|3 |3 |2|2|2|3|3|3|]2]3]|3

Detailed syllabus

Introduction to structure of Real time control of modern Power system.

Substation/ Generating Station: Layout of substation / Generating Station, Main
Equipment in Sulstation/ Generating Station, Instrument Transformers and their importance in
measurements and protection, important parameters necessary for Grid operation: Analog Points
(MW, MVar, Tap Position, Voltage, Frequency), Status Points (CB Status, Isolatos, SOE

Points), Alarms. Hardware required getting these parameters to RTU: Transducers & their
connectivity.

Scada Functions: Introduction to SCADA: Grid Operation & Control, Difficulties in operating the
large power systems manually, need for gotogSCADA operation, advantages of SCADA
operation. Data Acquisition, Monitoring and Event Processing, Control Functions, Time tagged data,
Disturbance data collection and analysis, Reports and Calculations Man Machine Communication:
operator's Console, VDUlisplay and its use, operator dialogs. Mimic Diagram Functions and
Printing Facilities.

Remote Terminal Unit (RTU) & Communication Practices Major Components RTU Panel,
Interface Panel. D20M Main Processor, Analog Card, Status Card, Control Card, 8/dggpes Of
Communications: Power Line Carrier Communications, Microwave, Optical fiber, VSAT
Communications. Types of Network Elements in LAN & WAN. Process of Data Communication.

Sub-Load Dispatch Center (SUBLDC): Various Equipment in Sub LDC: (a) Worgtations:
details (b) FEPS: Function of FEPS (Front End Processors). (c) Routers: function of routers,
interconnectivity of the equipment by LAN, Functionality and responsibilities of Sub LDC.

Introduction to SCADA Protocols andCommunication Standards fa Electrical Power
Systems:Power System Control requirements and evolution of Protocol for Communication,
Protocols- Modbus, Distributed Network Protocol (DNP), IEC 8%0and 60870 series,
Benefits from the IEC (International Electro technical Commigsia@ommunication
Standards. (Ref: www.dnp.omyww.modbus.orgyww.kema.nl)


http://www.modbus.org/

Introduction to PMUs and role of PMUs

Computer Control of Electrical Power Systems:Evolution of System Control, time scale

of system control, online computer control, and Software Elements: State Estimation, Monitoring &
Prediction, Generation & Load Control, Security Analysis; Software Coordination & Systems
Simulation. State Load Dispatch Center (SLDC): Inter Connectivity of-ldMBs & SLDCs,
Hierarchy of Data Transfer, Functions & Responsibilities of SLDC, Real Time Operation carried at
SLDC.

Reading:

1. Mi ni S. Thomas and John D. Mc Donal d, 6 Power
Press.

2. Hassan Bevrani: Robust Power System Frequé&untrol, Power Electronics and Power
Systems, Edition illustrated Publisher Springzg09

3. Michael John Howard Sterling: Power system control, Volume 6 of IEE control engineering
series, Edition illustrated Publisher Peregrinus [for] the Institutioftlettrical Engineers,
1978.

4. TorstenCegr el | i P o weTrechi®ipgy't, RranticeElall intemadional series in
systems and control Engineering, Prentidall International Ltd.1986

5. S. Bennett and D.A. Linkens (Editors): Real Time Computer ©QriEE Control
Engineering series (24), peter Peregrinus, L1684

6. Real Time Systems by C.M. Krishna and Kangg. Shin, Mc@##innternational companies,
1997.



3-0-0 | 3 Credits

| EE466 | Advanced Power Conversion Systems | DEC

Pre-Requisites None

CourseOutcomes At the end of the course the student will be able to:
Cco1 Understands the basics in the electric power conversion using power switching device:
CcO2 Evaluate the conversion for range of renewable energy sources with the help of availal
electri@al machines drives
CO3 | Analyzes the different energy storage systems
CO4 Identify the various Industrial and domestic applications

Course Articulation Matrix:

CO/PO T T T T T
o) T o) o) o) o) o) o) o)
olo|l olo|l olo|lolol ol8lQ|Q|l4f 4
Pl Nl @] 8| ol o JI| ® ol 5l EIRK| S N
coll 3 3 T 32 I Z 2 22 12 I 212712
co2l 3 2 1 32 2 2 2 2 2 12T 21212
coal 3 T 3 32T T[22 (2 2 12T 21272
Coal 3 [ 23 [ 222222 2 [T 222

Detailed syllabus:

Power Devices and Converters

V-l Characteristicef Voltage controlled devices, principles of power conversion using Converters and
Inverters.

Performance of Electric Drives
Energy conversion with DC, AC and Special machine drives

Energy Conversion from Renewable Energy Sources
Construction and working principles of solar panels, Solar Tracking system, energy conversion from wind
andother renewable energy sources, grid interconnected systems.

Electric Vehicles
Energy storage in different types of batteries, Super capacitors, pumped storage systehez|slyand
electric vehicles applications.

Electrical Energy Applications
Induction heating: melting, hardening, lighting applications and their control, UPS, battery chargers.

Reading:

1. M.H. Rashid: Power electroniasrcuits, Devices and applications, Prentice Hall India, New
Delhi,2009

2. P.S. Bhimbra: Power electronics, Khanna piigis, New Delhi, 2012

3. Ned Mohan, Undeland and Robbin: Power electronics converters, applications and design, John
Willey & Sons, Inc. NewYork,2006.



EE467 lllumination Technology DEC 3-0-0 3 Credits

Pre-Requisites:EE201- Circuit Theoryl, EE251- Circuit Theoryll, EC236- Analog Electronics Lap
andEE352- Power Electronics
Course OutcomesAt the end of the course, students will be able to

CO1 | Evaluate the characteristics of illumination sources/devices.

CO2 | Understand and determine the performarfogadous lighting systems.

CO3 | Design of lighting controls and management

CO4 | Understand the standards of lighting systems and commissioning

Course Articulation Matrix:

CO/PO | | | W| ®©
corL | 3 (3| 33| 3|12} -2 |-11212)1] 3|1
coz | 3(3| 32| 2|12 -12|2]-11]38]|1
co3 | 3(3| 33| 3]|]1f(2]|-)1 2122121 1] 3| 3
co4 333|212 |23|2]|1|1|1, 3| 2

Detailed Syllabus:

Ballast based Systemsintroduction- Magnetic and Electronic BallastDimming Electronic Ballast for
Fluorescent lamps Lamp Ballast interactions Electronic Ballast for HID Lamps Pulse start metal
halide system, Compact Fluorescent lamp.

Solid State Lamps: Introduction - Review of Light sources white light generation techniques
Characterization of LEDs for illumation application. Power LEDP$High brightness LEDsElectrical
and optical properties LED driver considerationd?ower management topologi@hermal management
considerationsHeat sink designphotometry and colorimetrycolor issues of white LEDDimming of
LED sources-Designing usable lamp from white LEPd4,uminaire design stepSSL test standards.
Dimming control schemeLighting controls for LEDlamps.

Lighting Controls & management: Introduction to lighting contral lighting control stratege- Energy
Management strategiésSwitching Control sensor technologyoccupancy sensoisPIR T Ultrasonic

T location, coverage area & mounting configuratiospecial featuret Application. Photo sensofrs
spectral sensitivity Photo sensor based ¢l algorithmsi Daylight-artificial light integratedschemes.
Commissioning of lighting controls:NASHRAE / IESNA standards & energy codemternational
energy conservation codlecompliance with controls Lighting Control Applications: Commercial ligipti
I stage and entertainment lightingirchitectural lightingi Residential Lighting Energy Management
and building controsystems.

Reading:

1. Arturas Zukauskus, Mi chael S. Shur and Rem
Interscience2002

2. E. Fred Schubert, ALight Emitting DROO& es o

3. Craig DiLouie, Advanced Lighting Controls: Energy Saving Productivity, Technology &
Applications, Fairmont Press, In@006.

i s Gas

(2nd

€

4. Mo han, Undel and amdt Rolmbicss, CoRowet eEls , Applicat

Wiley and Sons1989.

Steve Winder, fAPower Supplies 2008.r LED Drivingo

5
6. Robert S Simpson, Lighting Control: Technology and Applications, Focal R@&33,
7. IES Lighting Handbook, 16 Edition IESNA,2011.

8. Extract from CurrenLiterature.
9. www.aboutlightingcontrols.org
1

N


http://www.aboutlightingcontrols.org/
http://www.ti.com/

| EE5163 | Power Quality Improvement Techniques | DEC | 3-0-0 | 3 Credits |

Pre-Requisites None

Course OutcomesAt the end of the course the student will be able to:

CO1 | Assess the severity of power quality problems in distribution system

CO2 | Evaluate the power quality indices used in industrial power system

CO3 | Undersand various mitigation techniques for compensating devices to improve the power |
CO4 | Simulate the compensating devices to improve the power quality

Course Articulation Matrix:

CO/PO Ul Uw| | W| ®©
Cco1 3 3| 3 21 2] 321 1 {{21}|1] 2] 3| 2
coz | 3| 3| 3( 2| 2| 3(2|1) 3|11 2] 3| 2
cos3 | 3| 3| 3( 2| 3] 3(2|1) 121} 2] 2] 3| 3
co4 | 3| 3/ 3 2y 3| 3(2|1| 3|13, 2]| 3] 3

Detailed Syllabus:

Power Quality: Introduction; Power quality definition; Significance of power quality, Power quality
terms:Transients, Longluration voltage variations, Shattiration voltage variations, Voltage imbalance,
Waveform distortion, Voltage fluctuation, CBEMA and Iidurves

Waveform Distortion: Introduction, Voltage versus current distortion, Harmonics versusidrdas
Harmonics indices: Total Harmonics Distortion (THD) and Total Demand distortion (TDD); Harmonic
standards; Harmonic analysis; Harmonic phase sequence; Triplen harmonigsaintenics.

Harmonic Sources: Introduction; Harmonics generated from él@al machines such as transformers

and rotating machines; Arcing devices; Static power conversion: Phase controlled and uncontrolled
rectifiers, AC voltage regulators, Cycloconverters, Pulse width modulated inverters; Converter fed ac and
dc drives.

Effects of Harmonic Distortion: Introduction; Resonances; Effects of harmonics on rotating machines;
Effect of harmonics on static power plant; Power assessment with distorted waveforms; Effect of
harmonics on measuring instruments; Harmonic interference npfie control systems; Harmonic
interference with power system protection; Effect of harmonics on consumer equipment; Interference
with communicatiorsystems.

Harmonic Elimination: Introduction; Passive power filters: Design, Advantages and disadvaotge
Shunt active power filters: Operating principle, Configurations, State of the art, Design and control
strategies. Threphase fouwire shunt active power filters

Voltage Quality: Introduction; Sources of Sags, Swell, Unbalance and Harmonics; Vaijizaey
standards; Effects of sags, Swell, Unbalance and harmonics; Voltage sag magnitude due to fault; Voltage
sag magnitude calculation based on influence of cross section of conductor, transformer and fault levels;
Critical distance for a voltage sagagnitude; Causes of phaargle jumps in voltage; Classification of
voltage sags, voltage sag transformation due to transformers

Methods for improving Voltage Quality: Introduction; Series active power filters: Operating principle,
Configurations, Statefdhe art, Design and control strategies. Thpbase fouwire series active power
filters.

Unified Power Quality Conditioner (UPQC): Introduction; design and control; Thrpbase threavire



UPQC and threphase foumwire UPQC topologies, Multilevel inviars based UPQC topologies.

Simulation of Three-phase fourwire series active power filters, shunt active filter and combined
seriesshunt active filters using MATLAB/Simulink

Application of multilevel inverters for large rating active power filters.

Reading:

1. Electrical Power Systems Qualityugan Roger C, Santoso Surya, Mranaghan , Marks F. Beaty
and H. Wayre, 3rd edition, M@raw Hill,2012.

2. Power System Harmonics, J. Arrillaga, N.R. Watson, John Wiley & Sons Ltd, Second Exi68n,

3. InstantaneouBPower Theory and Applications to Power Conditioning, Hirofumi Akagi, Edson
Hirokazu Watanabe, Mauricio Aredes, WHHEE Press,2007.

4. Understanding power quality problems, Math H. Bollen, IFEESs.

5. MATLAB Simulink Documentation by MathgVorks

6. IEEE Transations andStandards.

7. Power Quality Enhancement Using Custom Power Devices, Ghosh Arindam, Ledwich Gerard,
Springer,2009.

8. Power Quality: Problems and Mitigation Techniques, Bhim Singh, Ambrish Chandra, Kamal Al

Haddad, Wiley2014.



EE 5164 Electric Vehicles | DEC [ 37 0i0 | 3Credits |

Pre-Requisites None

Course OutcomesAt the end of the course the student will be able to:

Cco1 Understand the basic concepts of electric vehicles and popular traction systems.
C02 Analyze the characteristics of train movemettter traction mechanics.

COo3 Understand the driverain topologies and advanced propulsion techniques.

Co4 Analyze the various energy storage methodologies and systems of train lighting

Course Articulation Matrix:

CO/PO | O | BW| ©®
cot [ 83|33 |21 |3|38|3(2 )1 1(2](3] 3
coz (3|33 |3 222|321 1(2](3] 3
co3 (83|32 |33 |2|2|2(3]|2]|3|3]|3] 3
co4 |3 (3|3 |22 2223|233 3] 3

Introduction: Conventional vehicles- basics of vehicle performance vehicle power source
characterization transmission characteristiesmathematical models to describe vehicle performance
History of electric vehicles social and environmental importance of electric vehiclagpact of modern
drive-trains on energy supplies.

Methods of traction - track electrification DC system single phase and thrgdhase low frequency and
high frequency systemcomposite system kando system comparison between AC and DC systems
problems of single phase traction with current unbalance and gdignce.

Traction mechanics: Mechanics of traction movementspeedtime curves for different services
trapezoidal and quadrilateral spe#@de curves- tractive effort requirements and problemgower -
specific energy consumptioneffect of varyingacceleration and brakingRetardation adhesive weight
and braking retardationcoefficient of adhesion.

Electric drive-trains: Basic concept of electric tractionintroduction to various electric drivteain
topologies- power flow control in electd drive-train topologies fuel efficiency analysis

Train lighting: Special requirements of train lightingmethods of obtaining unidirectional polarity
constant outpusingle battery systemDouble battery parallel block systencoach wiring- Lighting by
making use of 25 KV AC supply.

Electric propulsion unit: Introduction to electric components used in electric vehiclésnfiguration
and control of DC Motor drives Configuration and control of Induction Motor drive€onfiguration
and control of Brmanent Magnet Motor drivesConfiguration and control of Switch Reluctance Motor
drives- Drive system efficiency, Concept of Hybrid Electviehicles

Energy storage: Introduction to Energy Storage Requirements in Electric VehiclBsittery based
energystorage and its analysid-uel Cell based energy storage and its analySigper Capacitor based
energy storage and its analysig-lywheel based energy storage and its analydi/bridization of
different energy storaggevices

Reading:

1. Ali Emadi, Advanced Electric Drive Vehicles, CRC Pre2814.

2. lIgbal Hussein, Electric and Hybrid Vehicles: Design Fundamentals, CRC P06Ss,

3. MehrdadEhsani, YimiGao, Sebastian E. Gay, Ali Emadi, Modern Electric, Hybrid Electric and Fuel
Cell Vehicles: Fundamentals, Tdny and Design, CRC Presx)04.

James Larminie, John Lowry, Electric Vehicle Technology Explained, \\2[293.

H. Partab: Modern Electric TractianDhanpatRai& Co,2007.

S. Rao: EHV AC andHVDC Transmission Engineering and Practicé Eglition, Khanna Puf1997.

o0k



| EE5261 | Power System Deregulation | DEC | 3-0-0 | 3Credit |

Pre-Requisite None

Couse OutcomesAt the end of the course the student will be able to

CO1 | Understand Developments in power sector reform

CO2 | Identify the roles and responsibilities of see/entities in the power market

CO3 | Analyze congestion management, transmission pricing, and ancillary services managemer

Course Articulation Matrix:

CO/PO | v| ©| ©®| ®

SEEHEEREEIEEERE:
cot | 3| 3232|2112 ]1]|3|3]|3] 3
coz | 3|1 3(2((3| 221|121 ]|3|3]|3] 3
co3 | 3|32 (3| 221|121 ]|3|3]|3] 3

Detailed Syllabus:

Overview of Key Issues in Electric Utilities

Introductioni Restructuring modelsindependent system operator (IS®ower ExchangeMarket
operationd Market Poweii Standrd cost Transmission Pricingcongestion PricingManagement of
Inter zonal/Intra zonal Congestion.

OASIS: Open Access Samé&ime Information System
Structure of OASISPosluing of Informatiori Transfer capability on OASIEDefinitions Transfer
Capabiliy Issues ATCTTTC1TTRM 1 CBM calculationg Methodologies to calculate ATC

Electricity Pricing
Introductioni electricity Price Volatility Electricity Price Indexéghallenges to Electricity Pricirig
Construction of Forward Price CurvieShorttime PriceForecasting.

Power System Operation in a Competitive Environment
Introductioni Operational Planning Activities of ISOhe ISO in Pool MarketsThe I1SO in Bilateral
Marketsi Operational Planning Activities of a Genco

Ancillary Services Management
Introdudion i Reactive Power as an Ancillary Serviaereviewi Synchronous Generators as Ancillary
Service Providers.

Reading:

1. Kankar Bhattacharya, Math H.J. Boller, JaapBaldersOperation of Restructured Power System
Klum, Academic Publish&2001.

2. Ashikur Bhuiya: Power System Deregulation: Loss Sharing in Bilateral Contracts and Generator
Profit Maximization, Publisher VDM Verlag008.

3. Mohammad Shahidehpour, and MuwaffagalomotRkstructured Electrical Power systems Marcel
Dekker, Inc.2001.

4. Loi Lei Lai;-PowersystemRestructuringandD e r e g u DhantWileg&n SpnsLtd., England



| EE

235 | Basic Electrical Engineering Laboratory | ESC | 0i1i2 | 2Credits |

P

rerequisites: None

Course OutcomesAt the end of the course the student will be able to:

CO1 | Select the range of apdus based on the ratings of DC machines, transformer:
induction machines.

C0O2 | Understand the operation of KVL, KCL and Superposition theorems applied to ¢
dc circuits.

CO3 | Determine equivalent circuit parameters of transformers by conductihgr@ SC
tests.

CO4 | Evaluate the performance of DC machines & its braking methods.

CO5 | Evaluate the performance of AC machines and Transformers.

Course Articulation Matrix:

CO/PO

60d

Co1

COo2

COo3

CO4

w| w| wl wlwl 104
w| w| w| w| w| zod
w| wl w| w| wl eog
R R e NN pod
PP RPN s0d
NN NN 90d
=P = e = 80d
w| w| w| w| w|oTOd
=P R P PTTOd
=P PR EIZTod

NININDNDN

CO5

Detailed syllabus

1.

NOoO Ok, WN

8.
9.

1
1

a) Verification of Kirchhoffdés Voltage
b) Verification of Superposition Theorem.

. Calculation of the Power factor and Power in a Single Phase Sdriegdriit

. Measurement of Self and Mutual inductance of Coils.

. No load test on a DC Machine.

. Load Test on a DC Shunt Generator.

. Speed Contl of a DC Shunt Motor.

. a) Determination of Equivalent Circuit Parameters of a Single Phase Transformer.
b) Predetermination of Efficiency and Regulation of a Single Phase Transformer.
Direct Load test on a Single Phase Transformer.

Separtion of No-load Losses of a Single phase Transformer.

0. Direct Load test on a Three Phase Induction Motor.

1. Measurement of energy

Reading
Manual for Basic Electrical Engineering Laboratory



PONPE

o o

EE236

NETWORK ANALYSIS PCC 3100 3 Credits

Pre-requisites: None

Course OutcomesAt the end of the course the student will be able to:

Co1

Apply the knowledge of basic circuital law and simplify the network using reductic
techniques.

CO2 I Analyze the circuits wusing isnitheadms.of f
CO3 |Determine the transient response and steady state response for given network.
CO4 |Obtain the maximum power transfer to the load as well as analyze the series res

and parallel resonant circuit.

CO5 |Determine the parameters ofi@en Twoport network.
Course Articulation Matrix:

CO/PO | v| vl © §o)
U © | O | Uv| vl ® T
o|lo|lolololololaol olClelelg]| 4
= N w NN (6] (o] ~ (o] © o = ) = N

Cco1 3 3 3 3 3 2 1 1 1 1 - 2 - -
CcOo2 3 3 3 3 3 2 1 1 1 1 - 2 - --
COos3 3 3 3 3 3 2 1 1 1 1 - 2 - -
Co4 3 3 3 3 3 2 1 1 1 1 - 2 - --
CO5 3 3 3 3 3 2 1 1 1 1 - 2 - -

Detailed syllabus
Circuit Elements and Relations:
Types of sources and source transformatio¥ot convention and formation of loop and node

equations.

Network Graphs and Analysis:

Graph of a network incidence matrix Formation of equilibrium equatiofisDual networks.

Time Domain Analysis:

Solution of network equations in time domain classical differential equatiapgroach initial
conditions and their evaluatidgnApplications to simple RLC circuits only.

Applications Of Laplace Transforms In Circuit Theory:

Laplace transformers of various signals of excitatisdaveform synthesis, Laplace transformed

networks i

Determination and representation of initial conditidnsResponse for impulse

function only andts relation to network admittanéeconvolution integral and applications.
Steady State Analysis of Circuits for Sinusoidal Excitati@nsglephase series, parallel, series
parallel circuits’ Solution of AC networks using mesh and nodal analysis.

Resonace: Series and parallel resonancgelectivityi Bandwidthi Q 1factors.
Network Theorems and Applications: Superposition theofienT heveni nd s and
theoremg Mi | | ma n 6 § Maximwmnopowemtransfer theoremT el | e ge n ® $heit heor em

applicatons in analysis of networks.

Reading:

M.E.VanValkenBurg: NetworkAnalysis 3rdEdition Pearsorieducation2015

G.K Mittal & Ravi Mittal: Network Analysis, 14Edition, Khanna Pulidations 2003

M.L. Soni and J.C. Gupta: A course in Electrical Circuits Analy®hanpat Rai & Co. (P2001.
Gopal G Bhise, Prem R ChadhalBrgesh C. Kulshreshtha Gopal: Engineering Network
Analysis and Filter Design, Umesh Publications, 2012

S.R. Paranjothi: Electric Circuit Analysis, New Age International P2{02

De Carlo & Lin Linear circuit Analysis, Oxford University Pres$? Edition, 2010.




OPEN ELECTIVES
| CE390 | ENVIRONMENTAL IMPACT ANALYSIS |OPC [3i0i0 [3Credits |

Pre-requisites: None
Course Outcomes: At the end of the course, student will be able to:

Cco1 Identify the environmental attributes to be considered for the EIA study.

C02 Formulate objectives of the EIA studies.

COo3 Identify the suitable methodology and prepare Rapid EIA.

Co4 Prepare EIA reports and environmental management plans.

CO5 Plan the methodology to monitor and review the relief and rehabilitation works.

Course Articulation Matrix

co PO 1 2 3 4 5 6 7 8 9 10 11 12 | PSO1 | PSO2
cOo1 2 1 2 - 3 3 1 2 1 - 1
CO2 2 1 2 - 3 3 1 2 1 - 1
CcCO3 2 1 2 - 3 3 1 2 1 - 1
co4 2 1 2 - 3 3 1 2 1 - 1
CO5 2 1 2 - 3 3 1 2 1 - 1

Detailed Syllabus:

Introduction: The Need for EIA, Indian Policies Requiring EIA , The EIA Cycle and Procedures,
Screening, Scoping, Baseline Data, Impact Prediction, Assessment of Alternatives, Delineation of
Mitigation Measure and EIA Report, Public Hearing, Decision Making, Monitoring the Clearance
Conditions, Components of EIA, Roles in the EIA Process. Government of India Ministry of Environment
and Forest Notification (2000), List of projects requiring Environmental clearance, Application form,
Composition of Expert Committee, Ecological sensitive places, International agreements.

Identifying the Key lIssues: Key Elements of an Initial Project Description and Scoping, Project
Location(s), Land Use Impacts, Consideration of Alternatives, Process selection: Construction Phase,
Input Requirements, Wastes and Emissions, Air Emissions, Liquid Effluents, Solid Wastes, Risks to
Environment and Human, Health, Socio-Economic Impacts, Ecological Impacts, Global Environmental
Issues.

EIA Methodologies: Criteria for the selection of EIA methodology, impact identification, impact
measurement, impact interpretation & Evaluation, impact communication, Methods-Adhoc methods,
Checklists methods, Matrices methods, Networks methods, Overlays methods, Environmental index
using factor analysis, Cost/benefit analysis, Predictive or Simulation methods. Rapid assessment of
Pollution sources method, predictive models for impact assessment, Applications for RS and GIS.
Reviewing the EIA Report: Scope, Baseline Conditions, Site and Process alternatives, Public hearing.

Construction Stage Impacts, Project Resource Requirements and Related Impacts, Prediction of



Environmental Media Quality, Socio-economic Impacts, Ecological Impacts, Occupational Health
Impact, Major Hazard/ Risk Assessment, Impact on Transport System,Integrated Impact Assessment.
Review of EMP and Monitoring: Environmental Management Plan, Identification of Significant or
Unacceptable Impacts Requiring Mitigation, Mitigation Plans and Relief & Rehabilitation, Stipulating the
Conditions, What should be monitored? Monitoring Methods, Who should monitor? Pre-Appraisal and
Appraisal.

Case Studies: Preparation of EIA for developmental projects- Factors to be considered in making
assessment decisions, Water Resources Project, Pharmaceutical industry, thermal plant, Nuclear fuel
complex, Highway project, Sewage treatment plant, Municipal Solid waste processing plant, Tannery

industry.

Reading:

Jain R.K., Urban L.V., Stracy G.S., Environmental Impact Analysis, Van Nostrand Reinhold Co., New
York, 1991.

Barthwal R. R., Environmental Impact Assessment, New Age International Publishers, 2002

Rau J.G. and Wooten D.C., Environmental Impact Assessment, McGraw Hill Pub. Co., New York,
1996.

Anjaneyulu Y., and Manickam V., Environmental Impact Assessment Methodologies, B.S. Publications,
Hyderabad, 2007.

Wathern P., Environmental Impact Assessment- Theory and Practice, Routledge Publishers, London,
2004.



EE390 LINEAR CONTROL SYSTEMS | OPC | 37T 07T O 3 Credits

(This course is not offered to Electrical Engg students)

Pre-requisites: None

Course Outcomes: At the end of the course, student will be able to:

CO1 | Analyze electromechanical systems using mathematical modelling
co2 Determine Transient and Steady State behavior of systems using standard
test signals
Analyze linear systems for steady state errors, absolute stability and relative
co3 stability
Design a stable control system satisfying requirements of stability and
co4 reduced steady state error

Course Articulation Matrix

co PO 1 2 3 4 5 6 7 8 9 10 11 12 PSO1 | PSO2
o1 33 (3|3 |3 |11 |1l211]2]_ N
Fo2 33 (3|3 |3 |11 |1l211]2]_ -
o3 33 (3|3 |3 |1 |11 l211]2]_ ~
cos | 3|33 (3 [3 1112112 _ N

Detailed syllabus:

Introduction: Control system, types, feedback and its effects-linearization

Mathematical Modeling of Physical Systems: Block diagram Concept and use of Transfer

function. Signal Flow Graphs, Mason's gain formula.

Time Domain Analysis of Control Systems - BIBO stability, absolute stability, Routh-Hurwitz

Criterion.

P, Pl and PID controllers. Root Locus Techniques - Root loci theory, Application to system stability

studies.

Introduction to state variables technique, Analysis of R-L, R-L-C networks.

Frequency Domain Analysis of Control Systems - polar plots, Nyquist stability criterion, Bode plots,

application of Bode plots.

Reading:

B.C.Kuo, Automatic Control Systems, 7th Edition, Prentice Hall of India, 2009.

I.J. Nagarath and M. Gopal: Control Systems Engineering, 2nd Edition, New Age Pub.

Co0.2008.




‘ EE391 ‘ SOFT COMPUTING TECHNIQUES | OPC ‘ 371070 ‘ 3 Credits

(This course is not offered to Electrical Engg Students)

Pre-requisites: None

Course Outcomes: At the end of the course, student will be able to:

CO1 | Understand the concepts of population based optimization techniques

co2 Examine the importance of exploration and exploitation in heuristic optimization
technigues to attain near-global optimal solution

CO3 | Evaluate the importance of parameters in heuristic optimization techniques

CO4 | Apply for the solution of multi-objective optimization

Course Articulation Matrix

co PO 1 2 3 4 5 6 7 8 9 10 11 12 | PSO1 | PSO2
co1 3 3 2 2 3 1 1 1 2 1 1 2 - -
CO2 3 3 2 2 3 1 1 1 3 1 1 3 - -
COo3 3 3 2 2 3 1 1 1 3 1 3 3 - -
CcO4 3 3 2 2 3 1 1 1 3 1 3 3 - -

Detailed syllabus:

Fundamentals Of Soft Computing Techniques: Definition-Classification of optimization problems-
Unconstrained and Constrained optimization Optimality conditions- Introduction to intelligent systems-
Soft computing techniques- Classification of meta-heuristic techniques - Single solution based and
population based algorithms i Exploitation and exploration in population based algorithms - Properties
of Swarm intelligent Systems - Application domain - Discrete and continuous problems - Single
objective and multi-objective problems.

Genetic Algorithm And Particle Swarm Optimization: Genetic algorithms- Genetic Algorithm versus
Conventional Optimization Techniques - Genetic representations and selection mechanisms; Genetic
operators- different types of crossover and mutation operators -Bird flocking and Fish Schooling 1
anatomy of a particle- equations based on velocity and positions -PSO topologies - control parameters.
Application to SINX maximization problem.

Ant Colony Optimization And Artificial Bee Colony Algorithms: Biological ant colony system - Artificial
ants and assumptions - Stigmergic communications - Pheromone updating- local-global - Pheromone
evaporation - ant colony system- ACO models-Touring ant colony system-max min ant system -
Concept of elistic ants-Task partitioning in honey bees - Balancing foragers and receivers - Artificial

bee colony (ABC) algorithms-binary ABC algorithms.

Shuffled Frog-Leaping Algorithm and Bat Optimization Algorithm: Bat Algorithm- Echolocation of bats-

Behavior of microbats- Acoustics of Echolocation- Movement of Virtual Bats- Loudness and Pulse




Emission- Shuffled frog algorithm-virtual population of frogs-comparison of memes and genes -
memeplex formation- memeplex updation.
Application to multi-modal function optimization

Introduction to Multi- Objetive optimization-Concept of Pareto optimality.

Reading:

1. Xin-Sh e Yang, ifRecent warmA dintelligecce s and iEwolutionaf

Computation,Springer International Publishing, Switzerland, 2015.
2. Kalyanmoy Deb, Multi-Objective Optimization using Evolutionary Algorithms, John Wiley &
Sons, 2001.

3. James Kennedy and Russel E Eberheart, Swarm Intelligence, The Morgan Kaufmann Series in

Evolutionary Computation, 2001.

4. Eric Bonabeau, Marco Dorigo and Guy Theraulaz, Swarm Intelligence-From natural to Artificial

Systems, Oxford university Press, 1999.

5. David Goldberg, Genetic Algorithms in Search, Optimization and Machine Learning, Pearson

Education, 2007.

6. Konstantinos E. Parsopoulos and Michael N. Vrahatis, Particle Swarm Optimization and

Intelligence: Advances and Applications, Information science reference, 1GI Global, 2010.

7. N P Padhy, Artificial Intelligence and Intelligent Systems, Oxford University Press, 2005.



ME390 | AUTOMOTIVE MECHANICS f OPC | 37 07 0 | 3 Credits

Pre-requisites: None

Course Outcomes: At the end of the course, student will be able to:

co1l Analyze operation and performance indicators of transmission systems, internal
combustion engines and after treatment devices.

CO2 Understand operation of engine cooling system, lubrication system, electrical system and
ignition system.

Co3 Understand fuel supply systems in an diesel and petrol vehicles

co4 Analyze current and projected future environmental legislation and its impact on design,
operation and performance of automotive power train systems.

CO5 Understand operation and performance of suspension, steering and braking system.

CoO6 Understand layout of automotive electrical and electronics systems.

Course Articulation Matrix

o PO | 4 2 3 4 10 | 11 | 12 | PSO1 | PSO2
co1 1 1 - - 1 1
CO2 1 1 - - 2 2
Co3 1 1 ; ; 1
CO4 1 1 ; ; 3 3
CO5 1 1 - - 1
CO6 1 1 - - 3 2

Detailed syllabus

Introduction: Layout of an automotive chassis, engine classification.
Cooling Systems: Air cooling, air cleaners, Water cooling: Thermo syphon

systems, Components of water cooling systems- Radiator, thermostat etc.

and pump circulation

Engine Lubrication: Petroils system, Splash system, Pressure lubrication and dry sump system

Ignition System: Battery, Magneto and Electronic, Engine Starting drives

Fuel supply system: Components in fuel supply system, types of feed pumps, air cleaners, fuel and olil
filters, pressure and dry sump systems.

Engine testing and Performance: Performance parameters, constant and variable speed test, heat

balance test, performance characteristics. Engine Emissions: Sl and CI engine emissions, emission

control methods




a c wnh e

Automotive electrical and electronics: Electrical layout of an automobile, ECU, sensors, windscreen
wiper, Electric horn.

Transmission: Clutch- Single and multiplate clutch, semi & centrifugal clutch and fluid flywheel, Gear
box: Sliding mesh, constant mesh and synchromesh gear box, selector mechanism, over drive,
Propeller shaft and Differential.

Suspension System: Front and rear suspension, shock absorbers, Rear Axles mountings, Front Axle.
Steering Mechanism: Manual and power steering systems, Braking System: Mechanical, Hydraulic and
Air braking systems.

Engine service: Engine service procedure.

Reading:

S. Srinivasan, Automotive Mechanics, Tata McGraw-Hill, 2004.

K.M.Gupta, Automobile Engineering, Vol.1 and Vol.2, Umesh Publications, 2002

Kirpal Singh, Automobile Engineering, Vol.1 and Vol.2, Standard Publishers, 2003.
William H.Crouse and Donald L. Anglin, Automotive Mechanics, Tata McGraw-Hill, 2004

Joseph Heitner, Automotive Mechanics, East-West Press, 2000.



ME391 ENTREPRENEURSHIP DEVELOPMENT  OPC 37 071 0 | 3 Credits

Pre-requisites: None

Course Outcomes: At the end of the course, student will be able to:

co1l Understand entrepreneurship and entrepreneurial process and its significance in
economic development.

CcO2 Develop an idea of the support structure and promotional agencies assisting ethical
entrepreneurship.

cO3 Identify entrepreneurial opportunities, support and resource requirements to launch
a new venture within legal and formal frame work.

co4 Develop a framework for technical, economic and financial feasibility.

CO5 Evaluate an opportunity and prepare a written business plan to communicate
business ideas effectively.

CO6 Understand the stages of establishment, growth, barriers, and causes of sickness

in industry to initiate appropriate strategies for operation, stabilization and growth.

Course Articulation Matrix

co PO 1 2 3 4 5 6 7 8 9 10 11 12 | PSO1 | PSO2
co1 - 3 1 3 2 2 3 -
cOo2 - 3 1 3 2 2 3 -
CO3 - 3 1 3 2 2 3 -
CO4 - - - - - 3 1 3 2 2 3 -
CO5 - - - - - 3 1 3 2 2 3 -
CcO6 - - - - - 3 1 3 2 2 3 -

Detailed syllabus

Entrepreneur and Entrepreneurship: Introduction; Entrepreneur and Entrepreneurship; Role of
entrepreneurship in economic development; Entrepreneurial competencies and motivation;
Institutional Interface for Small Scale Industry/Enterprises.

Establishing Small Scale Enterprise: Opportunity Scanning and Identification; Creativity and
product development process; Market survey and assessment; choice of technology and
selection of site.

Planning a Small Scale Enterprises: Financing new/small enterprises; Techno Economic
Feasibility = Assessment; Preparation of Business Plan; Forms of business
organization/ownership.

Operational Issues in SSE: Financial management issues; Operational/project management
issues in SSE; Marketing management issues in SSE; Relevant business and industrial Laws.

Performance appraisal and growth strategies: Management performance assessment and



control; Causes of Sickness in SSlI, Strategies for Stabilization and Growth.

Reading:

G.G. Meredith, R.E.Nelson and P.A. Neek, The Practice of Entrepreneurship, ILO, 1982.

Dr. Vasant Desai, Management of Small Scale Enterprises, Himalaya Publishing House, 2004.
A Handbook for New Entrepreneurs, Entrepreneurship Development Institute of India,
Ahmedabad, 1988.

Bruce R Barringer and R Duane Ireland, Entrepreneurship: Successfully Launching New
Ventures, 3"Edition, Pearson Edu., 2013.



EC390 | COMMUNICATION SYSTEMS | OPC | 37 071 0 | 3 Credits

Pre-requisites: None

Course Outcomes: At the end of the course, student will be able to:

Understand different modulation and demodulation schemes for analog

Co1 o
communications.

CO2 Design analog communication systems to meet desired application requirements

Evaluate fundamental communication system parameters, such as bandwidth,

COo3 . e . :
power, signal to quantization noise ratio etc.

Co4 Elucidate design tradeoffs and performance of communications systems.

Course Articulation Matrix

o0 POl v 23| a5 | 6] 7| 8| 9 |10]11]|12]prsor|pso
co1 A T A A T T A R N IR B ! !
CO2 1 1 1 1 - - - 1 1
co3 11| - T , - ; - ; 1 !
CO4 1| 1 - - 1|1 | - - - ; - ; 1 1

Detailed syllabus

Signal Analysis: Communication Process, Sources of Information, Communication Channels,
Modulation Process, Types of Communication, Random Process, Gaussian Process,
Correlation Function, Power Spectral Density, Transmission of Random Process through an LTI
Filter.

Noise Analysis: External Noise, Internal Noise, White Noise, Narrow Band Noise,
Representation of Narrow Band noise In phase and Quadrature Components, Noise Figure,
Noise Bandwidth, Noise Temperature.

Amplitude (Linear) Modulation: Linear Modulation Schemes, Generation of AM, Envelope
Detector, DSB-SC Product Modulator, Switching Modulator, Ring Modulator, Coherent
Detection, Costas receiver, SSB Signal Representation, Filtering Method, Phase Shift Method,
Coherent Demodulation, VSB Modulator and Demodulator, Carrier Acquisition using Squaring
Loop and Costas Loop, Receiver Model, SNR, Noise in SSB and DSB receivers using coherent
detection, Noise in AM Receiver using Envelope detection, Threshold Effect.

Angle (Exponential) Modulation: Types of Angle Modulation, Relation between FM and PM,
Narrow Band FM, Wideband FM, Transmission Bandwidth of FM Signals, Generation of FM
using Direct and Indirect methods, FM Demodulation using Slope Circuit, Frequency

Discriminator, Interference in Angle Modulation, Noise in FM Receiver, FM Threshold Effect,



Pre-emphasis and De-emphasis in FM, Model of PLL for FM Demodulation.

Pulse Modulation: Sampling Process, PAM, PWM, PPM, Quantization, PCM, TDM, Digital
Multiplexer Hierarchy, DM, DSM, Linear Prediction, DPCM, ADPCM, Noise in PCM System,
Companding, Comparison of the Noise Performance of AM,FM,PCM and DM.

Information Theory: Uncertainty, Information, Entropy, Source Coding Theorem, Data
Compaction, Mutual information, Channel Capacity, BSC Channel, Information Capacity

Theorem, Bandwidth - Power Tradeoff, Huffman Coding.

Reading:

S.Haykin, Communication Systems, 4"Edn, John Wiley & Sons, Singapore, 2001.

B.P. Lathi, Modern Digital & Analog Communication Systems, 3"Edition, Oxford University
Press, Chennai, 1998.

Leon W.Couch II., Digital and Analog Communication Systems, 6"Edition, Pearson Education
Inc., New Delhi, 2001.

. A Bruce Carlson, PB Crilly, JC Rutledge, Communication Systems, 4"Edition, MGH, New York,
2002.



EC391 | MICROPROCESSOR SYSTEMS | OPC | 37 071 0| 3 Credits

Pre-requisites: None

Course Outcomes: At the end of the course, student will be able to:

co1 Develop basic understanding of microprocessor architecture.

CO2 Design Microprocessor and Microcontroller based systems.

Co3 Understand C, C++ and assembly language programming

CO4 Understand concept of interfacing of peripheral devices and their applications

Course Articulation Matrix

o PO 2 3 4 5 6 7 8 9 | 10 | 11 | 12 | PSO1 | PSO2
co1l 1 1 1 2 i i i 1 !
CO2 1] 1|1 2 - - - 1 1
co3 1 1 1 2 i i i 1 1
CO4 1 1 1 2 ) ) ) L 1

Detailed syllabus

Microcomputer Organization: CPU, Memory, 1/0, Operating System, Multiprogramming,
Multithreading, MS Windows

80386 Micro Processors : Review of 8086,salient features of 80386,Architecture and Signal
Description of 80386,Register Organization of 80386,Addressing Modes,80386 Memory
management, Protected mode, Segmentation, Paging, Virtual 8086 Mode, Enhanced Instruction
set of 80386, the Co- Processor 80387

Pentium & Pentium-pro Microprocessor: Salient features of Pentium microprocessor, Pentium
architecture, Special Pentium registers, Instruction Translation look aside buffer and branch
Prediction, Rapid Execution module, Memory management, hyper-threading technology,
Extended Instruction set in advanced Pentium Processors

Microcontrollers: Overview of micro controllers-8051 family microcontrollers, 80196
microcontrollers family architecture, Instruction set, pin out, memory interfacing.

ARM Processor Fundamentals: Registers, current Program Status Registers, Pipeline
Exceptions, Interrupts and Vector Table, Architecture Revisions, ARM Processor families, ARM
instruction set, Thumb Instruction set-Exceptions Handing, Interrupts, Interrupt Handling
schemes, firmware, Embedded operating systems, Caches-cache architecture, Cache policy,
Introduction to DSP on the ARM, DSP on the ARM7TDMI, ARM9TDMI.



Case study-Industry Application of Microcontrollers

Reading:

1. Barry B. Brey, Intel Microprocessor Architecture, Programming and Interfacing-8086/8088,
80186, 80286, 80386 and 80486,PHI, 1995.

2. Muhammad Ali Mazidi and Mazidi, The 8051 Microcontrollers and Embedded
systems,PHI,2008

3. Intel and ARM Data Books on Microcontrollers.



MM364 | FUNDAMENTALS OF MATERIALS OPC |37 070 | 03 Credits
PROCESSING TECHNOLOGY

Pre-requisites: None

Course Outcomes: At the end of the course, student will be able to:

CO1 Describe engineering materials.

CcOo2 Appreciate material processing technigues.

COo3 Select material processing technique for a given material and application.
CO4 Explain surface engineering techniques and their engineering significance.

Course Articulation Matrix

COPO 1 |2 | 3| 4|5 |6 |7 | 8| 9 | 10|11 |12 PSOl| PSO2
co1 3 | 3 | 2| - | - 11 -] - -] -]
o2 3 | 3| 2 -1 |1 - -
CO3 3 | 3 | 2| - | - 11| -] -1-]-]-
CO4 3 | 3 | 2| - | -1 1] -] -] -]

Detailed syllabus

Introduction to engineering materials: Metals, alloys and phase diagrams, ferrous metals, non-
ferrous metals, super alloys, guide to processing of metals; ceramics-structure and properties of
ceramics, traditional ceramics, new ceramics, glass, some important elements related to
ceramics; polymers-fundamentals of polymer science and technology, thermoplastic and
thermosetting polymers, elastomers; composite materials-classification of composite materials,
metal matrix, polymer matrix and ceramic matrix composites.

Fundamental properties of materials: mechanical properties-stress-strain relationships,
hardness, tensile properties, effect of temperature on properties, visco-elastic behavior of
polymers, thermal properties and electrical properties of metals, polymers, ceramics and
composites.

Metal casting fundamentals and metal casting processes: Overview of casting technology,
melting and pouring, solidification and casting, sand casting, other expendable-mold casting
processes, permanent-mold casting processes, casting quality, metals for casting.

Particulate processing of metals and ceramics: Powder metallurgy-characterization of
engineering powders, production of metallic powders, conventional processing and sintering,
alternative processing and sintering techniques, materials and products for powder metallurgy,
design considerations in powder metallurgy, processing of traditional ceramics, processing of

new ceramics, cermets and their processing.






