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Institute Vision 

“Produce globally employable innovative engineers with core values.” 

 

Core Values  

Quality, Creativity, Team Work, Lifelong Learning, Pro-activeness, 

Cost Consciousness, Sharing, Transparency 

   Institute Mission 

 Re-engineer curricula to meet global employment requirement 

 Promote innovative practices at all levels. 

 Imbibe core values 

 Reform policies, systems and processes at all levels. 

 Develop faculty and staff members to meet the challenges 
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Academic Regulations – PG.19 

 

FOR POST GRADUATE PROGRAMMES (FULL TIME)  

 

PG.19.1 ADMISSION 

PG.19.1.1 A candidate seeking admission to the two years degree programme in Master of 

Technology must have eligibility as per the Gujarat Government/ Admission 

Committee for Professional Courses (ACPC) / Gujarat Technological University 

(GTU)/ Charutar Vidya Mandal (CVM) rules. 

PG.19.1.2 Admission granted to an applicant is to be considered provisional until all the fees 

are paid and all the prescribed documents are in order. BVM Engineering College 

DISCLAIMS ALL RESPONSIBILITIES, if any, of the documents required as 

per ACPC/ GTU requirements are not submitted or found unacceptable by it.  The 

institute will not accept any responsibility for students who do not submit the 

expected examination/ registration / enrollment forms in time. 

PG.19.2 PROGRAMMES OF STUDY 

PG.19.2.1 A student shall undergo the prescribed courses as given in the programme of studies 

to obtain his/her degree in which he/she is admitted. These courses for various 

programmes are listed in Annexure – I. 

 The syllabi for these courses are given in Annexure – II. 

PG.19.3 COURSE LEVELS 

PG.19.3.1 At the commencement of each semester a student shall register for the set of courses 

offered during the semester. For the registration process, refer PG.19.8. 

PG.19.3.2 All courses offered are divided into two levels: Level 1 and Level 2. The levels 

correspond to successive years of study of a typical M. TECH student, i.e. a regular 

student will complete his/her Level-1 courses during his/her first year, Level-2 

courses during his/her second year.    

PG.19.4 COURSE CATEGORIES 

 Courses offered to a student to complete his/her M.Tech. degree programme are 

divided into Compulsory Courses (Professional Core Courses, Seminar, Project 

work/ Dissertation), Programme Elective Courses and Open Elective Courses, 

Seminar and Project Work/ Dissertation. 

PG.19.4.1 COMPULSORY COURSES    

Each programme of studies contains a certain number of compulsory courses, they 

are categorized as Programme core courses, seminar and project work / dissertation.  
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PG.19.4.2 PROGRAMME ELECTIVE COURSES  

 Each programme of studies contains a certain number of programme elective 

courses. Programme elective courses will be offered under each discipline at 

corresponding level from which a student may choose course(s). 

PG.19.4.3 OPEN ELECTIVE COURSES 

 Open elective courses are courses offered by a discipline for students other than the 

corresponding discipline.  

PG.19.5 DEFINATION OF STATUS OF COURSE 

PG.19.5.1 REGULAR COURSES  

 The student register the course first time as per the course structure decided by 

respective Board of Studies. If a student withdraw as per PG.19.9 or awarded letter 

grade FA as per PG.19.11.2, the successive registration of the courses will be 

considered as regular courses. 

PG.19.5.2 BACKLOG COURSES  

 The courses in which student has not obtained letter grade DD or above at first 

attempt (Refer PG.19.12).   

PG.19.6 COURSE CREDITS 

PG.19.6.1 Each course offered has L-T-P structure, where “L” means number of theory 

lecture hours per week, T means number of tutorial hours per week and “P” means 

number of practical hours per week. 

PG.19.6.2 Total course credits for a course are obtained by adding credits of theory lectures, 

tutorials and practical together. E.g. 1 hr. Lecture = 1 credit, 1 hr. Tutorial = 1 credit 

& 1 hr. Practical = 0.5 credit.  

PG.19.7 FACULTY COUNSELOR 

PG.19.7.1 Each student is assigned to a Faculty Counselor who will advise and counsel 

him/her regarding the selection of courses to be registered in a given semester as 

well as monitor his/ her holistic growth.  

PG.19.7.2 Each student must obtain approval for “Backlog” course(s) (Refer PG.19.5.2) from 

the Faculty Counselor. 

PG.19.8 REGISTRATION 

PG.19.8.1 To earn course credits in a semester a student must register for the courses at the 

commencement of the semester. 

PG.19.8.2 At the commencement of each semester the first working day is designated as the 

Registration Day. A student must complete his/her registration formalities on that 

day as per the procedure laid down by the institute. 
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PG.19.8.3 A further period of 12 working days is designated as late registration period. During 

this period a student shall require to pay late registration fees, as decided by the 

institute from time to time to complete his/her registration. Late registration will 

only be permitted on genuine reasons, (Refer PG.19.11.3) subject to the approval 

of the Principal. 

PG.19.8.4 Student shall not be permitted to attend classes without registration. 

PG.19.8.5 The registration must be completed by the student in person. 

PG.19.8.6 A student who has completed all the requirements for his/her M. Tech. degree 

(Refer PG.19.17) will not be allowed to register in any further courses. 

PG.19.8.7 All registrations in every semester must be duly approved by the Principal. 

PG.19.8.8 Student should obtain approval from the Faculty Counsellor to register any Backlog 

courses within 10 days of declaration of results of the previous semester or first 10 

days of the commencement of semester whichever is later. 

PG.19.8.9 Total number of credits for Backlog courses should not be more than 20.  

PG.19.9 WITHDRAWAL 

PG.19.9.1 Student may withdraw all the courses of semester before four weeks of 

commencement of End Semester examination and letter grade WD will be awarded 

(Refer PG.19.12.1).  Further, on genuine reasons (Refer PG.19.11.3) a student can 

withdraw at any time during the entire semester.  In such cases NO FEES will be 

refunded.  

PG.19.10 ASSESSMENT OF STUDENT PERFORMANCE IN A COURSE 

PG.19.10.1 The performance of a student in a course will be evaluated based on (i) continuous 

assessment of theory and tutorial/practical work and (ii) end-semester theory and 

tutorial / practical examinations. 

PG.19.10.2 The end- semester theory examination in a course has a weightage of 60 % of total 

theory marks. Out of the remaining 40 % of theory marks, 30 % of marks will be 

evaluated based on mid semester examination and remaining 10 % based on 

continuous assessment carried out during the semester as declared by the course 

coordinator in first week of beginning of the semester.  

PG.19.10.3 The end-semester tutorial/practical examination in a course has a weightage of 40 

percent of total tutorial/practical marks and continuous assessment of the same 

carries the remaining 60 % of total tutorial/practical marks. Tutorial/practical work 

(both end-semester and continuous) shall be evaluated on the basis of the following 

instruments of assessment: observation of experimental skills, reports, oral 

examination, quizzes, end-semester practical examination and attendance.  

 Continuous assessment (tutorial/practical) scheme is given below: 
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Term work 30 %    (Equal weightage for every practical. 

At least 10 practical/tutorial need to 

be performed or mini project) 

Quiz/Assignment/ Viva/ 

active learning component 
30 % 

Total 60 % 

The respective Board of Studies shall decide the list of the courses in which end 

semester practical evaluation is feasible.  In such courses evaluation shall be based 

on practical as well as viva for 40 % marks of end semester tutorial/practical.  If 

practical performance is not feasible then 40 % of marks as end semester 

tutorial/practical evaluation will be based only on viva. 

PG.19.10.4 The overall performance of a student in a course is assessed on the principle of 

“single head of passing”, i.e., there will be a single grade for a course based upon 

the aggregate of marks obtained by the student in theory and tutorial/practical 

components in continuous assessment as well as end semester examination. 

However, a student must score minimum 40% marks in end semester theory and 

tutorial/practical examination to make himself/ herself gradable.  

PG.19.11 EXAMINATIONS 

PG.19.11.1 The end-semester examination for all courses offered in an academic year will be 

conducted by the institute for awarding 60 % of marks out of the total theory marks.  

PG.19.11.2 No student shall be allowed to appear in the end semester examination unless he/she 

has attended 100% of theory and tutorial/practical classes of each course and will 

be awarded letter grade FA (Refer PG.19.12) in all the courses he/she has registered 

in the corresponding semester, except backlog courses. 

However, a maximum 25 % relaxation in attendance is permissible with prior 

intimation, along with required documents, from concerned authorities.  The 

relaxation includes medical, co-curricular and extra-curricular activities, genuine 

social engagements, etc. 

PG.19.11.3 The institute will conduct two continuous assessment of theory (mid semester 

examination) in a semester for each course for the evaluation of 30 % of total theory 

marks. The average marks of two mid semester examinations shall be considered 

as the final marks for mid semester examination. 

A student who remains absent in any of the two mid semester examination for 

whatsoever reason(s) shall be awarded with zero marks in the respective mid 

semester examination.  

However, if a student remains absent due to any of the following genuine reasons, 

for such students a special examination may be conducted by the department and 

marks obtained in the special examination will be considered as marks of the mid 
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semester examination in which he/she has remained absent. Such student should 

obtain prior approval from the Principal.   

a) A student is critically ill or injured and certified by Civil Surgeon.  

b) Death of direct blood relation relative.  

c) A student representing Gujarat state in national level events and/or India in 

International events organized by official boards. 

 

However, such re-arrangement of examination should be confined within the 

Academic Calendar of the respective semester. 

PG.19.11.4 The institute will conduct only one continuous assessment of theory (mid semester 

examination) for all courses of the semester in the following cases. 

a) First Semester of M. Tech. programme. 

b) Corresponding semester of the year of transfer for transferred students or 

international students, if the admission of such students is five weeks later than 

commencement of academic calendar. 

 

PG.19.11.5 No student shall be allowed to appear in the end semester examination of a course 

unless he/she has scored at least 40% marks in mid semester examination and will 

be considered in “NOT PERMITTED TO APPEAR (NPTA)” status for the 

respective course and letter grade “NA” will be awarded (Refer PG.19.12).  

The NPTA student(s) shall appear in mid semester remedial examination of the 

next semester.  

PG.19.11.6 The End Semester tutorial/practical examination shall be re-arranged for a student 

who is not able to appear in the regular schedule due to genuine reason(s) (Refer 

PG.19.11.3). Such student should obtain prior approval from the Principal. 

However, such re-arrangement should be confined within the Academic Calendar 

of the respective semester. 

PG.19.12 LETTER GRADES 

PG.19.12.1 The overall performance of a student in credit courses is represented by a letter 

grade from AA to FP, FA, NA and WD with the following meaning and equivalent 

grade points: 

LETTER 

GRADE 

EQUIVALENT 

GRADE POINTS 
REMARK 

AA 10 Outstanding 

AB 9 Excellent  

BB 8 Very Good 

BC 7 Good 

CC 6 Average 
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LETTER 

GRADE 

EQUIVALENT 

GRADE POINTS 
REMARK 

CD 5 Satisfactory 

DD 4 Pass 

FP 0 Failure due to Performance 

 FA 0 Failure due to Attendance  

NA 0 Not Permitted To Appear 

WD 0 Withdrawal  

PG.19.12.2 A credit course is said to be completed successfully, only if a letter grade DD or 

better (in grade points) is obtained in that course. 

PG.19.12.4 The scheme of awarding letter grades and the letter grades awarded in each course 

are subjected to scrutiny and approval by the Academic Council. 

PG.19.13 FAILURE IN A COURSE 

PG.19.13.1 A student earns zero credit for a course when he/she gets letter grade FP, NA, FA 

or WD in that credit course. 

PG.19.13.2 If letter grade FA is obtained in an elective course, the student may change the 

elective.  

PG.19.13.3 A student with letter grade FA/WD in courses should re-register the courses 

subsequently when ever offered.  

PG.19.13.4 A student with letter grade FP should appear in the  end semester theory as well as 

practical/ viva exam at the earliest and should obtain a letter grade DD or better (in 

grade points) in credit courses. 

PG.19.14 SEMESTER PERFORMANCE INDEX (SPI) 

PG.19.14.1 The performance of a student in a semester is expressed in terms of the semester 

Performance Index (SPI). 

PG.19.14.2 The semester Performance Index is the weighted average of course grade points 

obtained by the student in the regular courses (Refer PG.19.5.1) registered in the 

semester. The weights assigned to course grade points are the credits carried by the 

respective courses. 

That is, 

𝑆𝑃𝐼 =  
∑ 𝑔𝑖𝑐𝑖

𝑛
𝑖=1

∑ 𝑐𝑖
𝑛
𝑖=1

 

   

 where, 𝑔𝑖 is the equivalent grade point of ith course, 

𝑐𝑖 is the credit of the course  

n is total number of regular courses registered by the student in a semester 
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PG.19.15 CUMULATIVE PERFORMANCE INDEX (CPI) 

PG.19.15.1 The cumulative performance of student is expressed in terms of the Cumulative 

Performance Index (CPI). This index is defined as the weighted average of course 

grade points obtained by the student for all courses taken since his/her entry to the 

programme. The weights are defined in same way as in PG.19.14.2. 

PG.19.15.2 If a student repeats a course, only the grade points obtained in the latest attempt is 

counted towards the Cumulative Performance Index (CPI). 

PG.19.16 ADMISSION BY TRANSFER 

PG.19.16.1 Any student aspiring for admission by transfer in any M.Tech. programme is not 

eligible for the same after 3rd Semester of M.Tech. programme.  

PG.19.16.1 For a student admitted by transfer to any M.Tech. programme after completing part 

of his/her degree requirements elsewhere or under the previous academic 

regulations of BVM,  he/she will be allowed to continue in subsequent level after 

completing all the requirements of previous levels of the respective institute or 

previous academic regulation.  He/She will be exempted from all courses upto the 

completed levels.  For these courses “EXEMPTED” status will be shown in the 

Transcript.  

PG.19.16.2 The remaining requirements must be completed by the student as per PG.19.17. 

PG.19.16.3 The CPI of such a student will be calculated only on the basis of the courses taken 

after transfer. 

PG.19.17 REQUIREMENTS FOR THE AWARD OF M. Tech. DEGREE 

PG.19.17.1 To be eligible for the award of the degree of Master of Technology a student must 

earn total credits as prescribed under his/her programme of studies by respective 

Board of Studies.   

PG.19.17.2 The total credits requirements for the degree of M. Tech. must be completed in not 

more than 8 semesters from the date of admission. However, for a student admitted 

by transfer, the maximum permissible duration shall be 100 % more than the period 

prescribed for completion of the programme at the time of admission. 

PG.19.18 AWARD OF CLASS   

PG.19.18.1 The class awarded to a student with his M. Tech. degree is decided by his final CPI 

as per the following table: 

 FIRST CLASS WITH DISTINCTION -CPI not less than 7.25 

 FIRST CLASS                                  - CPI less than 7.25 but not less than 6.50 

 SECOND CLASS                             - CPI less than 6.50 but not less than 5.75 

 PASS CLASS                                   - CPI less than 5.75 

 

 A candidate who passes in all courses and all heads of passing in the examination 

shall be given a gracing of the required CPI subject to a maximum of CPI 0.10 for 
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awarding second class/first class/first class with distinction, in concurrence with 

rules and guidelines of AICTE/ GTU. 

PG.19.19 TRANSCRIPT 

PG.19.19.1 The Transcript will be issued to the student as and when required and will contain 

a consolidated record of all the courses undergone by him/her, grades obtained and 

CPI upto the date of issue of transcript.  

PG.19.19.2 Only last letter grade obtained in a course by the student upto the date of issue of 

transcript will be shown in the Transcript. 

PG.19.20 EXAMINERS 

PG.19.20.1 The respective board of studies shall appoint at least two examiners for end 

semester theory as well as practical/viva examination.  

For each end semester theory examination, there shall be two paper setters; one 

paper setter from the institute (internal examiner) and other paper setter shall be 

from outside the institute (external examiner).  

The end semester theory and practical examination of each course shall be 

conducted by internal and external examiner(s).  

  The internal examiner/s shall be appointed as the course convener who shall 

coordinate the examination procedure for end semester examinations of the 

respective course. 

PG.19.20.2 For Minor Project / Dissertation, there shall be more than one internal as well as 

external examiners.  One of the internal examiner shall be appointed as the course 

convener who shall coordinate the examination procedure for end semester 

examinations of the respective course. 

PG.19.21 REVIEW OF ESE THEORY ANSWER BOOKS 

PG.19.21.1 A student shall apply for review of end semester theory answer book(s) within 7 

working days after declaration of semester results. The student will have to pay the 

fees for the same as decided from time to time.   

The answer book(s) of the student(s) who has applied for the review will be shown 

to him/her.   

If student is satisfied with the assessment then he/she shall sign the answer book 

with a remark “Seen and Satisfied”. 

If student is not satisfied with the assessment, then the respective Board of Studies 

shall appoint two examiners (Convener of original exam and a new examiner) for 

the review of the end semester examination (theory) both sections. Both examiners 

shall jointly review both the sections and marks awarded in the previous assessment 

shall be kept open. 
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The marks obtained by the candidate after the review shall be considered for 

grading, only if, the change in mark is more than or equal to 10% of total mark of 

End Semester (Theory) Examination. 

 

If change in grade is found after review, the review fees shall be refunded. 

PG.19.22 GRADING 

PG.19.22.1 The office of Controller of Examinations shall prepare the histogram of each course 

for the purpose of grading after the completion of assessment of the course. 

PG.19.22.2 The convener of the respective course shall grade the students based on the 

histogram provided by the Controller of Examinations.  

PG.19.23 GRADE REVIEW 

PG.19.23.1 The Academic Council shall appoint Grade Review Committee for each semester. 

The Grade Review Committee shall comprise of following members: 

a) Principal 

b) All Board of Studies Chairman 

c) University Nominee 

d) Dean, Academics 

e) Associate Dean, Academics 

f) Controller of  Examinations 

g) Joint Controller of Examinations  

h) Member Secretary, Academic Council 

i) Officer-in-Charge of Credit System 

PG.19.23.2 The Grade Review Committee shall meet immediately after results of all courses are 

completed and review the grades awarded by the convener of respective course. 

The revision of the grade suggested by the Grade Review committee shall be 

considered as final grade and binding. 

PG.19.23.3 The Grade Review Committee can grace upto 10 % of total marks of theory 

examination in marks of end semester theory exam to make a student gradable.  

However grace marks shall not be counted in the aggregate marks obtained by the 

student for the grade. 

PG.19.24 DISSERTATION EVALUATION  

PG.19.24.1 The student shall present his/her progress during the dissertation phase for atleast 

two times in a semester as part of continuous evaluation. The presentation shall be 

evaluated by Departmental Postgraduate Committee (DPGC). The DPGC 

comprises atleast two faculty members from the department of same area/field and 

the guide. The convener of the DPC shall be other than guide(s) of the student. 

PG.19.24.2 At the end of each semester, the dissertation shall be evaluated by the guide(s) 

(internal examiner) and external examiner. 
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PG.19.24.3 Marks Distribution for a Dissertation in a semester shall be as follows. 

Continuous Evaluation (CE) End Semester Examination (ESE) 

60  % 40 %  

PG.19.24.4 As partial fulfilment of the dissertation, the student shall present/publish atleast one 

paper in conference/journal. 

PG.19.24.5 The student shall submit the plagiarism report for his/her thesis. The thesis with less 

than 20% plagiarism shall be accepted for the End Semester Presentation. The 

plagiarism instruction shall be issued from time to time. 

PG.19.24.6 No exemption/relaxation in the course work of 3rd and 4th semester shall be 

permitted during the dissertation period of the PG student. 
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ANNEXURE – I: Programme of studies leading to the degree of the Master of Technology 

Electrical Engineering   
 

 

 Semester 1      

Sr. 
No. 

Course Code and Course Name  L T P H C 

1 5EE01: POWER SYSTEM DYNAMICS 3 0 2 5 4 

2 5EE02: DIGITAL SIMULATION OF POWER 

SYSTEMS 
3 0 2 5 4 

3 5EE03: ADVANCED POWER ELECTRONICS 3 0 2 5 4 

4 Program Elective -I 3 0 2 5 4 

5 Program Elective -II 3 0 2 5 4 

    Total  15 0 10 25 20 

 Program Elective – I      

1 
5EE41: WIDE AREA MEASUREMENT SYSTEMS 

AND APPLICATIONS 
3 0 2 5 4 

2 5EE42: MODERN CONTROL SYSTEM 3 0 2 5 4 

3 5EE43: OPTIMIZATION OF POWER SYSTEMS 3 0 2 5 4 

 Program Elective – II      

1 5EE44: HVDC TRANSMISSION SYSTEM 3 0 2 5 4 

2 5EE45: HIGH POWER CONVERTERS 3 0 2 5 4 

3 5EE46: REACTIVE POWER CONTROL 3 0 2 5 4 

       

 Semester 2      

Sr. 
No. 

Name of Course L T P H C 

1 
5EE04: ADVANCED POWER SYSTEM 

PROTECTION AND SWITCHGEAR 
3 0 2 5 4 

2 5EE05: POWER QUALITY MANAGEMENT 3 0 2 5 4 

3 5EE06: ADVANCED ELECTRIC DRIVES 3 0 2 5 4 

4 
5EE07: RESEARCH METHODOLOGY AND 

INTELLECTUAL PROPERTY RIGHTS 
1 0 2 3 2 

5 Program Elective - III 3 0 2 5 4 

6 Program Elective - IV 3 0 2 5 4 

 Total 16 0 12 28 22 
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 Program Elective – III      

1 
5EE47: POWER SYSTEM PLANNING AND 

RELIABILITY 
3 0 2 5 4 

2 5EE48: ADVANCED EMBEDDED SYSTEMS 3 0 2 5 4 

3 
5EE49: DISTRIBUTED GENERATION AND 

MICROGRID 
3 0 2 5 4 

 Program Elective – IV      

1 5EE50: AI APPLICATIONS TO POWER SYSTEM 3 0 2 5 4 

2 5EE51: ENERGY AUDITING AND MANAGEMENT 3 0 2 5 4 

3 5EE52: ALTERNATE SOURCES OF ENERGY 3 0 2 5 4 

       

 Semester 3      

Sr. 
No. 

Name of Course L T P H C 

1 Program Elective -V 3 0 0 3 3 

2 Open Elective - I 3 0 0 3 3 

3 6EE31: DISSERTATION-I 0 0 20 20 10 

 Total 6 0 20 26 16 

 Program Elective – V      

1 6EE41: POWER SYSTEM ECONOMICS 3 0 0 3 3 

2 6EE42: ADVANCED ELECTRIC VEHICLES 3 0 0 3 3 

3 6EE43: SMART GRID TECHNOLOGY 3 0 0 3 3 
 

  Open Elective - I      

1.  6CM81 Strategic Management 3 0 0 3 3 

2.  6CM82 Disaster Management 3 0 0 3 3 

3.  6EN81 Rural Sanitation 3 0 0 3 3 

4.  6EN82 
Analytical Methods for 
Environmental Monitoring 

3 0 0 3 3 

5.  6IF81 
Infrastructure Technology and 
Management 

3 0 0 3 3 

6.  6MD81 Robust Design 3 0 0 3 3 

7.  6MD82 Optimization Techniques 3 0 0 3 3 

http://www.bvmengineering.ac.in/syllabi/PG1920/CM/6CM81.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/CM/6CM81.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/CM/6CM82.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/CM/6CM82.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/EN/6EN81.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/EN/6EN81.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/EN/6EN82.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/EN/6EN82.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/EN/6EN82.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/IF/6IF81.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/IF/6IF81.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/IF/6IF81.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/MD/6MD81.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/MD/6MD81.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/MD/6MD82.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/MD/6MD82.pdf
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8.  6MD83 
Reliability Engineering and Quality 
Control 

3 0 0 3 3 

9.  6SE81 Disaster Management and Mitigation 3 0 0 3 3 

10.  6TE81 
Road Safety and Environmental 
Impact Assessment 

3 0 0 3 3 

11.  6TE82 Transportation System Analysis 3 0 0 3 3 
 

 Semester 4      

Sr. 
No. 

Name of Course L T P H C 

1 6EE32: DISSERTATION-II 0 0 32 32 16 

 Total Credits Distribution  37 0 74 111 74 

 

 

L=Lecture Hrs./wk;   T=Tutorial Hrs./wk;  P=Practical Hrs./wk;  H=Total Contact Hrs./wk;  C=Credits of Course  

http://www.bvmengineering.ac.in/syllabi/PG1920/MD/6MD83.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/MD/6MD83.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/MD/6MD83.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/SE/6SE81.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/SE/6SE81.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/TE/6TE81.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/TE/6TE81.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/TE/6TE81.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/TE/6TE82.pdf
http://www.bvmengineering.ac.in/syllabi/PG1920/TE/6TE82.pdf
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ANNEXURE –II: Syllabi for the courses offered in programme of studies leading to the 

degree of Master of Technology (Electrical Engineering) 

 
5EE01: POWER SYSTEM DYNAMICS 

CREDITS - 4 (LTP: 3,0,1) 

 

Teaching and Assessment Scheme: 

Teaching Scheme      

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
150 

3 0 2 4 60 40 20 30 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Power System Dynamics:  

Introduction to power system stability, primitive definition of stability, 

Review of stability problems – stability of synchronous machines, tie line 

oscillations, method of simulation. 

04 

2 Synchronous Machine Concepts, Theory and Modelling:  

Introduction to modelling approach, Mathematical description of a 

synchronous machine, Derivation of stator self-inductance, rotor self-

inductance, stator mutual inductances, Derivation of stator-rotor mutual 

inductance, need for transformation, Derivation of dq0 transformation, 

Classification of synchronous machine modeling as per IEEE, Transient 

performance of synchronous machine, Magnetic saturation, Representation 

of saturation for stability study, Synchronous machine representation in 

stability studies, Reactive power capability curve 

08 

3 Analysis of Single Machine System: 

Small Signal Analysis with Block Diagram Representation Characteristic 

Equation (CE) and Application of Routh-Hurwitz Criterion Synchronizing 

and Damping Torques Analysis Small Signal Model: State Equations. 

06 

4 Analysis of Multimachine System: 

A Simplified System Model, Detailed Models: Case I, II, Inclusion of Load 

and SVC Dynamics, Modal Analysis of Large Power Systems. 

06 

5 Analysis of Sub synchronous Resonance and Transient Stability 

Controllers:  

SSR in Series Compensated Systems, Modelling and analysis of Mechanical 

System, Computation of Ye(s) : Simplified and Detailed Machine Model, 

Analysis of Tensional Interaction - A Physical Reasoning, State Space 

Equations and Eigen value Analysis, Simulation of SSR, System design for 

Transient Stability, Discrete Supplementary Controls, Dynamic Braking, 

Discrete control of Excitation Systems, Series Capacitor Insertion, 

Emergency Control Measures. 

08 
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Unit 

No. 
Topics 

Teaching 

Hours 

6 Voltage Stability: 

Introduction to voltage stability, voltage collapse according to IEEE/CIGRE, 

Classification, voltage collapse incidents, Factors affecting voltage 

instability and collapse Comparison of Angle and Voltage Stability, Analysis 

of SMLB System, Dynamics of Load Restoration Analysis of Voltage 

Instability and Collapse, Derivation of critical voltage and critical power, P-

V curves and Q- V curves, Integrated Analysis of Voltage and Angle 

Stability Overview on various types of bifurcations, saddle node bifurcation, 

Hopf bifurcation Continuation Power Flow (CPF), formulation of power 

flow equations, predictor corrector processes Sensitivity analysis for voltage 

stability, eigen- value sensitivity. 

08 

 Total 40 

 

List of References: 

1. P. S. Kundur “Power System Stability and Control”, McGraw Hill Inc, New York. 

2. K.R. Padiyar, “Power System Dynamics, Stability and Control”, Interline Publisher, 

Bangalore. 

3. P.Sauer and M.A.Pai,” Power System Dynamics and Stability.” Prentice Hall. 

4. P.M. Anderson and A.A. Fouad, “Power system control and stability”. 

5. J. Machowski, J.W. Bialek and J.R. Bumby, “Power System Dynamics, Stability and Control”, 

Wiley publishers. 

6. V. Ajjarapu, “Computational Techniques for Voltage Stability Assessment and Control” 

Springer. 

 

 

5EE02: DIGITAL SIMULATION OF POWER SYSTEMS 

CREDITS - 4 (LTP:3,0,1) 

 

Teaching and Assessment Scheme: 

Teaching Scheme      

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
150 

3 0 2 4 60 40 20 30 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Load Flow Studies: 

Introduction, Different techniques such as Gauss-Seidel method, Newton 

Raphson method, De-Coupled method, Fast Decoupled method, Modified 

Fast Decoupled, Concept of Optimal Power Flow, Linear Programming 

Methods for GS NR and FDLF method, DC load flow, Continuation 

Powerflow. Introduction to short circuit analysis and Z bus algorithm. 

08 
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Unit 

No. 
Topics 

Teaching 

Hours 

2 Power System Security: 

Introduction, Factors Affecting Power System Security, Contingency 

Analysis: 

Detection of Network Problems, Overview of security analysis, Linear 

Sensitivity Factors, Contingency Selection, Concentric Relaxation, 

Bounding. 

08 

3 State Estimation: 

Estimation of average, periodic, stochastic components of load, Power 

system state estimation, Maximum Likelihood Concept, Weighted Least 

Squares Estimation, Introduction, Matrix Formulation, State Estimation of 

an AC network, Development of Method, State Estimation by Orthogonal 

Decomposition, An Introduction to Advanced topics in state estimation, 

Detection and Identification of Bad measurements, Estimation of quantities 

not being measured, Network Observability and Pseudo measurements 

Application of Power Systems State Estimation. 

10 

4 Computer Control of Power System: 

Need of real time and computer control of power system, Operating states 

of power system, SCADA & Energy Management Centers, Smart Grid. 

06 

5 Optimal Power Flow (OPF) : 

Introductions, Applications of OPF, Methods to solve OPF. 

08 

 Total 40 

 

List of References: 

1. A. J. Wood and B. F. Wollenberg, “Power Generation Operation & Control”, John Wiley & 

Sons, Inc,1996. 

2. L.P. Singh, “Advanced Power System Analysis and Dynamics” New Age International Ltd, 

New Delhi,1992. 

3. George Kusic, “Computer-Aided Power Systems Analysis”, 2nd Edition), , CRC Press – Indian 

Edition. 

4. Stevenson and Grainger,” Power System Analysis”, TATA McGraw Hill. 

5. Jos Arrillaga and Bruce Smith, “AC-DC Power System Analysis”, IEE London UK, 1998. 

6. Hadi Sadat, “Power System Analysis”, Tata McGraw Hill, New Delhi, 1999. 

7. Mariesa Crow, “Computational methods for Electric Power Systems”, CRC press. 

8. Glenn Stagg and El-Abiad, “Computer Methods in Power System Analysis” McGraw Hill. 

9. J. Arrillaga, C.P. Amold and S. J. Harker “Computer Modeling of Electrical Power Systems” 

John Wiley and Sons1983. 
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5EE03: ADVANCED POWER ELECTRONICS 

CREDITS - 4 (LTP:3,0,1) 

 

Teaching and Assessment Scheme: 

Teaching Scheme 

 (Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
150 

3 0 2 4 60 40 20 30 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Advanced solid state devices: 

MOSFETs, IGBT, GTO, IGCT etc. Power modules, intelligent power 

modules, gating circuits, Thermal design, protection, Digital signal 

processors used in theircontrol. 

6 

2 Switching Voltage Regulators Introduction: 

Linear power supply (voltage regulators); Switching voltage regulators; 

Review of basic dc-dc voltage regulator configurations - Buck, Boost, Buck- 

Boost converters and their analysis for continuous and discontinuous mode; 

Other converter configurations. 

8 

3 Multi Level Converters: 

Principle, Topologies, Control and applications of Multi level inverter like 

Diode Clamped Multi level inverter, Flying capacitor Multi level inverter, 

Cascaded Multi level inverter. 

6 

4 Gate and Base drive circuits: 

Preliminary design considerations; DC coupled drive circuits with  unipolar 

and bipolar outputs; Importance of isolation in driver circuits; Electrically 

isolated drive circuits; Some commonly available driver chips (based on 

boot- strap capacitor); Cascade connected drive circuits; Thyristor drive 

circuits; Protection in driver circuits; Blanking circuits for bridge inverters. 

6 

5 Line commutated inverters: 

Classification; Review of line commutated inverters, Concept of Unipolar 

and Bipolar PWM, Sine-triangular PWM, Space Vector Pulse Width 

Modulation, Other PWM techniques, Harmonic reduction techniques, 

Current Source Inverters, Impedance source inverters. 

6 

6 Three phase AC voltage controllers and Cycloconverters: 

AC voltage controllers: Review of On-off and phase control; Single phase 

full wave controllers and their analysis with resistive loads; Three phase full 

wave controllers, Analysis with R-load, Three phase bi-directional delta-

connected controllers Cycloconverters: single phase to single-phase 

cycloconverter, 3- phase to 1-phase cycloconverter, 3-phase to 3-phase 

cycloconverter circuits; circulating current operation; non-circulating 

4 
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Unit 

No. 
Topics 

Teaching 

Hours 

current operation; mean output voltage and harmonics in supply current 

waveform. 

7 FACTS Devices: 

Importance of reactive power compensation, Flow of power in AC system 

and conventional control mechanisms, Definition of Flexible ac 

Transmission Systems (FACTS) and brief description, possible benefits 

from FACTS, Thyristor- Controlled Reactor (TCR), Fixed Capacitor 

Thyristor-Controlled Reactor (FC-TCR), Thyristor-Switched capacitor and 

Reactor, Thyristor- Switched capacitor-Thyristor-Controlled Reactor 

(TSCTCR). 

4 

 Total 40 

 

List of References: 

1. Bin Wu, “High-Power Converters and AC Drives”, John Willey & sons,Inc. 

2. Mohan, Undeland and Robbins, “Power Electronics– Converters, Applications and Design”, 

John Willey &son. 

3. Muhammad H. Rashid, “Power Electronics - circuits, devices and applications”, Pearson 

EducationInc. 

4. P. C. Sen, “Modern Power Electronics”, S. Chand and Co. Ltd, NewDelhi-2000. 

5. L.Umanand and S.R. Bhat, “Design of magnetic components for switched mode power 

Converters”, Wiley Eastern Ltd., NewDelhi-1992. 

6. M D Singh and K B Khanchandani, “Power Electronics”, McGraw Hill, NewDelhi. 

7. Dr. P. S. Bimbhra, “Power Electronics”,Khanna PublishersDelhi-110006. 

 

 

 

5EE41: WIDE AREA MEASUREMENT SYSTEMS AND APPLICATIONS 

CREDITS – 4 (LTP:3,0,1) 

 

Teaching and Assessment Scheme: 

Teaching Scheme 

 (Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
150 

3 0 2 4 60 40 20 30 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Introduction: 

Historical overview, Phasor representation of sinusoids; Fourier series and 

Fourier transform; Sampled data and aliasing; Discrete fourier transform 

(DFT); DFT and Fourier series; DFT and phasor representation; Leakage 

phenomena 

4 
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Unit 

No. 
Topics 

Teaching 

Hours 

2 Phasor Estimation of Nominal Frequency Inputs: 

Phasors of nominal frequency signals; Formulas for updating phasors, 

Nonrecursive updates, Recursive updates; Effect of signal noise and 

window length, Errors in sampling times; Phasor estimation with fractional 

cycle data window; Quality of phasor estimate and transient monitor; DC 

offset in input signals; Non-DFT estimators 

6 

3 Frequency Estimation: 

Historical overview of frequency measurement; Frequency estimates from 

balanced three phase inputs; Frequency estimates from unbalanced inputs; 

Nonlinear frequency estimators; Other techniques for frequency 

measurements 

6 

4 Phasor Measurement Units (PMU) and Phasor Data Concentrators 

(PDC):Introduction; A generic PMU; The global positioning system; 

Hierarchy for phasor measurement systems; Communication options for 

PMUs; Functional requirements of PMUs and PDCs, The evolution of 

“Synchrophasor” standard, File structure of “Synchrophasor” standard, 

PDC files , Wide Area Measurement Systems 

6 

5 Transient Response of Phasor Measurement Units: 

Introduction; Nature of transients in power systems, Electromagnetic 

transients, Electromechanical transients; Transient response of instrument 

transformers, Voltage transformers, Current transformers; Transient 

response of filters, Surge suppression filters, Anti-aliasing filters; Transient 

response during electromagnetic transients; Transient response during 

power swings, Amplitude modulation, Frequency modulation, 

Simultaneous amplitude and frequency modulation, Aliasing 

considerations in Phasor reporting rates 

6 

6 State Estimation: 

History-Operator’s load flow; Weighted least square, Least square, Linear 

weighted least squares, Nonlinear weighted least squares; Static state 

estimation; Bad data detection; State estimation with Phasors 

measurements, Linear state estimation, An alternative for including Phasor 

measurements, Incomplete observability estimators, Partitioned state 

estimation; Calibration; Dynamic estimators 

6 

7 Protection Systems with Phasor Inputs 

Introduction; Differential protection of transmission lines; Distance 

Relaying of multi terminal transmission lines; Adaptive protection, 

Adaptive out-of-step protection, Security versus dependability, 

Transformer, Adaptive system restoration; Control of backup relay 

performance, Hidden failures; Intelligent islanding; Supervisory load 

shedding 

6 

 Total 40 

 

List of References: 

1. A. G. Phadke and J. S. Thorp, “Synchronized Phasor Measurements and their Applications”, 

Springer, 2008  
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2. M. Kezunovic, S. Meliopoulus, V. Venkatasubramanian and V. Vittal, “Application of Time-

Synchronized Measurements in Power System Transmission Networks”, Springer, 2014. 

 

Web Resources: 

1. Web course on “Power System Protection” by Prof. S. A. Soman, IIT, Bombay available on 

NPTEL athttp://nptel.ac.in/courses/108101039/. 

 

 

5EE42: MODERN CONTROL SYSTEM 

CREDITS – 4 (LTP:3,0,1) 

 

Teaching and Assessment Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
150 

3 0 2 4 60 40 20 30 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Digital Control: 

Introduction -Advantages of Digital control systems, Practical aspects of 

the choice of sampling rate and multi-rate sampling, Basic discrete time 

signals, Quantization, Sampling theorem, Data conversion and 

Quantization -Sampling process, Mathematical modelling-Data 

reconstruction and filtering of sampled signals, zero -order hold 

3 

2 Z-Transforms: 

Discrete-time Systems, Transform Methods, Theorems of Z transform, 

Solution of Difference Equations, Inverse z Transforms. 

4 

3 Stability Analysis: 

z transform analysis of open loop, closed loop systems -Modified z 

Transform -transfer function -Stability of linear digital control systems -

Stability tests. 

4 

4 Time Response: 

System Time Response, Characteristic Equation, Analog s- plane/Digital 

z-plane Mapping, Steady-State Accuracy, Pulse transfer functions of the 

zero -order Hold and relationship between G(s) and G(z). 

3 

5 Frequency Response: 

Frequency domain analysis -Bode plots -Gain margin and phase margin, 

Nyquist stability criterion in the z-plane 

3 

http://nptel.ac.in/courses/108101039/
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Unit 

No. 
Topics 

Teaching 

Hours 

6 Digital Controllers using Classical Methods: 

PI, PD & PID Controllers, Lag, lead and lag-lead compensators, Design 

of lag compensator and lead compensator based on root locus and Bode 

plot approaches, Bilinear transformation. 

9 

7 State Space analysis of digital control systems: 

State equations of discrete data systems, solution of discrete state 

equations, State transition Matrix: z-transform method. Relation between 

state equations and transfer functions. Design of Dead beat Controller. 

6 

8 Modern Digital Controller Design: 

Pole Placement Design, State Estimation, Design of the full order and 

reduced order state observer, Controllability and Observability. 

8 

 Total 40 

 

List of References: 

1. M. Gopal, “Digital Control and State Variable Methods”, Tata McGraw Hill, India, 1997.  

2. K. Ogata, “Discrete   Time Control Systems”, PHI/Addison Wesley Longman Pte. Ltd., 

India, Delhi, 1995. 

3. B.C Kuo, “Digital Control Systems”, Oxford University Press, 2nd Edition, Inc., 1992.  

4. Dorsay, “Continuous and Discrete Control Systems”, McGraw -Hill. 

5. C. H. Houpis and G.B. Lamont,” Digital Control Systems”, McGraw Hill, 1985. 

 

 

5EE43: OPTIMIZATION OF POWER SYSTEMS 

CREDITS – 4 (LTP:3,0,1) 

 

Teaching and Assessment Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
150 

3 0 2 4 60 40 20 30 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Introduction to Optimization: 

Engineering applications of optimization, Statement of an optimization 

Problem, Classification of optimization problems, Optimization 

techniques, Solution of optimization problems using MATLAB, Gurobi, 

GLPK, Open Solver etc. 

7 

2 Classical Optimization Techniques:Single-Variable optimization, 

Multivariable Optimization with no constraints, Multivariable optimization 

7 
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Unit 

No. 
Topics 

Teaching 

Hours 

with equality constraints, Multivariable optimization with inequality 

constraints, Convex programming problem. 

3 Linear Programming :Applications of linear programming, Standard 

form of a linear programming problem, Geometry of linear programming 

problems, Definitions and theorems, Solution of a system of linear 

simultaneous equations, Pivotal reduction of a general system of equations, 

Motivation of the simplex method, Simplex algorithm, Two phases of the 

simplex method, MATLAB Solution of LP Problems. 

7 

4 Economic Load Dispatch of Thermal Generating Units:Generator 

operating cost, Economic dispatch problem on a bus-bar, Optimal 

Generation Scheduling, Economic dispatch using Newton-Raphson 

method, Classicalmethod to calculate loss coefficients, Loss coefficient 

calculation using YBUS,Loss coefficient calculation using sensitivity 

factors, Transmission loss coefficients, Transmission loss formula as a 

function of generation and loads, economic load dispatch using exact loss 

formula, economic load dispatch using loss formula as a function of real 

and reactive power, economic dispatch for active and reactive power 

balance 

7 

5 Infrastructure Planning:Nodal placement and sizing, Problem types and 

greedy algorithms, Power sources, Multiple scenarios, Energy storage, 

Transmission expansion, Basic approach, Linearized models, Branch flow 

approximation, Relaxations, Feasibility issues 

7 

6 Power System Economics:Background, Lagrangian duality, Pricing and 

the welfare theorems, Game theory, Electricity markets, Nodal pricing, 

Multi- period and dynamic pricing, Transmission cost allocation, Pricing 

under non- convexity, Market power, Supply function equilibrium, 

Complementarity models, Capacitated price competition 

5 

 Total 40 

 

List of References: 

1. Singiresu S. Rao, “Engineering Optimization: Theory and Practice”, 3rd Edition , New Age 

International,2013 

2. D.P. Kothari and J.S. Dhillon, “Power System Optimization”, 2nd Edition, PHI Learning 

Private Ltd., 2011 

3. Joshua Adam Taylor, “Convex Optimization of Power Systems”, Cambridge University 

Press,2015 

4. Jizhong Zhu, “Optimization of Power System Operation”, 2nd Edition, John Wiley and Sons, 

2009. 
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5EE44: HVDC TRANSMISSION SYSTEM 

CREDITS – 4 (LTP:3,0,1) 

 

Teaching and Assessment Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
150 

3 0 2 4 60 40 20 30 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 HVDC Transmission-Development : 

Introduction, Historical Development, Equipment required for HVDC 

System, Comparison of AC and DC transmission, Limitation of HVDC 

Transmission Lines, Reliability of HVDC Systems, Standard Rated 

Voltages of HVDC and EHV AC systems, Choice of EHV AC and 

UHVAC lines and substation, Comparison of HVDC link with EHV AC 

link, HVDC-VSC Transmission System. 

4 

2 HVDC Convertors:  

Introduction, Insulated Gate Bipolar Transistor (IGBT), HVDC Converter 

Valve and Valve Assembly, HVDC – VSC Operation and Principles, 

Three Phase Six Pulse Converter using SCRs, Twelve Pulse Bridge 

Converters. 

4 

3 Control of HVDC converter and system: 

Introduction, Mechanism  of AC power Transmission, Principles of 

Control, Necessity of Control in case of DC link, Rectifier Control 

Compounding Of Rectifier, Power Reversal in DC link, Voltage 

Dependent Current Order Limit-Characteristics of Converter, System 

Control Hierarchy and Basic Philosophy, Inverter Extinction Angle 

Control(EAG). 

4 

4 Converter Faults & Protection: 

Introduction, Converter Faults, Protection against over currents, over 

voltages in a converter station, Surge arrester, protection against over 

voltages. 

4 

5 Transient Stability Analysis:  

Introduction, converter model, converter controller models, DC network 

models, solution methodology, direct methods for stability evaluation, 

transient stability improvement using DC link control 

6 

6 Harmonics in HVDC Systems:  

Introduction, Importance of Harmonic Study, Generation of Harmonics 

by Converters, Characteristics Harmonics on the DC Side, Characteristics 

Current Harmonics. 

6 
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Unit 

No. 
Topics 

Teaching 

Hours 

7 Multi-Terminal DC systems, Types, control & Protection of M T D C  

system, Modelling of HVDC systems, AC / DC load flow analysis. 

6 

8 Dynamic and Transient, Harmonics and Torsional Interaction simulation 

of HVDC system 

6 

 Total 40 

 

List of References: 

1. R. Mohan Mathur and R K Verma, “Thyristor-based FACTS controllers for Electrical 

Transmission Systems”, Wiley IEEEPress 

2. N.G.Hingorani and L.Gyugyi, “Understanding FACTS”, Standard Publishers, Delhi,2001 

3. T J E Miller, “Reactive Power Control in Electric Systems”, JohnWilley. 

4. Padiyar K R, “FACTS Controllers in Power Transmission & Distribution”, New Age 

International. 

5. Kalyan K. Sen and Mey Ling Sen, “Introduction to FACTS Controllers, Theory, Modelingand 

Applications”, 1st edition, IEEE Press, John Wiley & Sons, New Jersey. 

 

 

5EE45: HIGH POWER CONVERTERS 

CREDITS – 4 (LTP:3,0,1) 

 

Teaching and Assessment Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
150 

3 0 2 4 60 40 20 30 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 DC to AC Converters:     

Performance parameters of Inverters; Classification of Inverters: Voltage 

source inverters and Current source inverters; Single phase inverters: 

series, parallel and bridge type (Half wave and Full wave) inverters; 

Forced Commutated, Line commutated and Self-Controlled Switches 

based Inverters; Three phase bridge inverters: 180 degree conduction, 120 

degree conduction and their comparison PWM Inverters: Principle of 

PWM control, PWM techniques classifications, Unipolar and Bipolar 

PWM, Effect of Switching frequency on Harmonic Spectrum, Sinusoidal 

PWM, Third harmonic PWM, Selective Harmonic Elimination, 

Hysteresis band current control PWM, Space vector pulse width 

modulation technique, Comparison of PWM techniques, Voltage and 

frequency control of single phase and three-phase inverters,  Harmonic 

10 
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Unit 

No. 
Topics 

Teaching 

Hours 

Cancellation  techniques Gating circuits for switches of inverter, Gate 

driver ICs having high side and low side reference output for driving 

switches of legs of inverters (like IR25604) Current Source Inverters: 

single phase and three phase ASCI and self controlled switch based 

inverters; Comparison of Voltage and Current source Inverters. 

2 Cycloconverters Introduction:  

Basic Principle; Single to single-phase cycloconverters; Three-phase half-

wave cycloconverters; Cycloconverters for three phase output; Output 

voltage equation; Output harmonics in cycloconverter; Comparison 

between cycloconverter and DC link Converter; Load Commutated 

cycloconverter. 

10 

3 Resonant Converters:  

Introduction, Need of resonant converters, Classification of resonant 

converters, Load resonant converters, Resonant switch converters, zero 

voltage switching dc-dc converters, zero current switching dc-dc 

converters, clamped voltage topologies 

10 

4 Multi-level converters :  

Need for multi-level inverters, Concept of multi-level, Topologies for 

multi-level: Diode Clamped, Flying capacitor and Cascaded H-bridge 

multilevel Converters configurations; Features and relative comparison of 

these configurations applications, Introduction to carrier based PWM 

technique for multi-level converters 

10 

 Total 40 

 

List of References: 

1. Ned Mohan, Tore M. Undeland and William P. Robbins, “Power Electronics – Converters, 

Applications and Design”, John Willey & sons, Inc., 3rd ed., 2003. 

2. Muhammad H. Rashid, “Power Electronics - Circuits, Devices and Applications”, Prentice 

Hall of India, 3rd ed. 2009. 

3. Bin Wu, “High Power Converters and AC Drives”, John Willey & sons, Inc.,2006. 

4. Derek A. Paice “Power Electronic Converter Harmonics – Multi pulse Methods for Clean 

Power”, IEEE Press,1996. 

5. Muhammad H. Rashid , “Power Electronics Handbook”, Elsevier, 3rd ed.,2011. 

6. P.C. Sen, “Modern Power Electronics”, S. Chand and Co. Ltd., New Delhi,2000. 

7. Vijay K. Sood, “HVDC and FACTS Controllers Applications of Static Convertersin Power 

Systems”, Kluwer Academic Publishers, Boston,2004. 

8. L. Umanand, “Power Electronics Essentials and Applications”, Wiley India Ltd., 2009. 
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5EE46: REACTIVE POWER CONTROL 

CREDITS – 4 (LTP:3,0,1) 

 

Teaching and Assessment Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
150 

3 0 2 4 60 40 20 30 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Concepts of Reactive Power: Definition, Need for its control in Power 

System. 

4 

2 Theory of Steady State Reactive Power Control in Electric Transmission 

systems. Fundamentals of V-Q analysis and control, Study of various line 

compensation techniques, series, shunt (Passive or active), Composite 

series and shunt Load Compensation Load Symmetrization, Power factor 

correction. 

4 

3 Reactive Power Compensation and Dynamic performance of Transmission 

Systems. Effects of various reactive power control devices, 

subsynchronous resonance and methods of its control. 

6 

4 Modelling of Static Var Systems and their control: 

Modelling   of different SVS Configurations, Design of controllers, 

Voltage Controller, Auxilliary Controller, Applications of SVS, 

Improvement of dynamic stability with SVS alone, SVS with   generator 

excitation control, Enhancement of transient stability, Damping of 

torsional oscillations, SVS for dynamic reactive power support at HVDC 

terminals, Load compensation, Specifications of SVS. 

8 

5 STATCOM configuration and operating principle, Static characteristics of 

SVC and STATCOM Comparison of SVC and STATCOM, Principle of 

series compensation, Introduction to Static Synchronous Series 

Compensator, Advantages and limitation of SSSC, Introduction to UPFC 

and operating principle. 

8 

6 System Studies: 

Stability studies, dynamic behaviour studies, control system verification, 

dynamic performance evaluation, overvoltage control 

6 

7 Reactive Power Management: 

Placement of SVS in power systems, discussion of methodology of 

reactive power Planning with a case study. 

4 

 Total 40 
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List of References: 

1. T.J.E. Miller : “Reactive Power Control in Electric Systems” Wiley Interscience, 1982. 

2. R.M. Mathur : Static compensation for reactive power control, Cantext publications, 

Winnipeg, CANADA -1984. 

3. IEEE Tutorial : Reactive Power : Basics, Problems and Solutions, IEEE Power Engg 

Society,1987. 

4. IEEE Turotial : Power Electronics Applications in Power Systems, IEEE Power Engg, Society 

-1978. 

5. IEEE 1976 winter : Analysis and ControlofSubsynchronous Meeting &Tesla Resonance 

Symposium Publication. 

6. Research Papers in Technical Journals. 

7. N G Hingorani & Gyngyi  “Understanding Facts”, Distribution by K.R.Padiyar. 

8. “FACTS Controllers in Power Transmission & Distribution K. R. Padiyar 

 

 

 

5EE04: ADVANCED POWER SYSTEM PROTECTION AND SWITCHGEAR 

CREDITS - 4 (LTP:3,0,1) 

 

Teaching and Assessment Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
150 

3 0 2 4 60 40 20 30 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Review of principles of power system protection: 

Over current, directional, differential and distance protection, review of 

sequence networks and short circuit analysis, relay coordination: over 

current and distance relay coordination. 

4 

2 Numerical Relaying Fundamentals: 
Motivation, basic hardware, digital signal processing aspects, sampling, 

aliasing, anti-aliasing filter, Fourier and  discrete  Fourier transform 

recursive DFT, half cycle and full cycle algorithm, estimation of phasors 

and frequency, Numerical relaying algorithms for over current, distance 

and differential protection with application to transmission system, 

transformer and generator protection. 

6 

3 Wide Area Protection and Measurement: 

Definition of wide- area protection, Architectures of wide-area protection, 

concept of synchronized sampling, wide area phasor measurement 

technology, concept of Adaptive relaying, advantages of adaptive 

relaying and its application 

6 
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Unit 

No. 
Topics 

Teaching 

Hours 

4 Protection of Series Compensated Transmission Line: 

Introduction, The Degree of compensation, basic components of series 

compensated transmission lines, Voltage Profile of Series Compensated 

Line, Faults with Un-bypassed Series Capacitors, Protection problems such 

as Voltage Inversion, Current Inversion, Overreaching/Under-reaching of 

distance element 

6 

5 Impact of Grid Integration of Distributed Resources on Protection and 

its Mitigation: 
Protection Issues in Distributed Power Generation Systems (DPGS):Fault-

Current Contribution, Reduction in Reach of Impedance Relays, Auto 

Reclosure 

DPGS Protection to Improve Resilience: Voltage-Based Protection, 

Improved Over-current Protection, Differential Protection, Distance 

Protection, Adaptive Protection, Fault- Current Compensation 

6 

6 Advanced substation concepts: 
Components of High voltage substation and busbar configurations, Main 

components & variants of HV circuit breakers, Main components and 

layout of gas insulated substation (GIS), Condition monitoring & asset 

management for circuit breakers & GIS, Digital substation concepts. 

6 

7 Controlled Switching for Circuit Breakers: 
Concept of controlled switching for circuit breakers, Importance of Circuit 

breaker characteristics, Application of controlled closing for transformers, 

reactors, capacitor banks and transmission lines, Application of controlled 

opening for reactors and capacitor banks, Non-conventional applications 

6 

 Total 40 

 

List of References: 

1. Prof. S. A. Soman, “A Web Course on Digital protection of power system”, IIT Bombay. 

URL:https://nptel.ac.in/downloads/108101039/ 

2. A. G. Phadke and J. S. Thorp, “Synchronized Phasor Measurements and their Applications”, 

Springer, 2008 

3. Vijay H. Makwana and Bhavesh R. Bhalja, “Transmission Line Protection Using Digital 

Technology”, Springer,2016 

4. M. Kezunovic, S. Meliopoulus, V. Venkata subramanian and V. Vittal, “Application of Time- 

Synchronized Measurements in Power System Transmission Networks”, Springer,2014 

5. F. Blaabjerg, Y. Yang, D. Yang and X. Wang, "Distributed Power-Generation Systems and 

Protection," in Proceedings of the IEEE, vol. 105, no. 7, pp. 1311-1331, 

July2017.doi:10.1109/JPROC.2017.2696878. 

URL:http://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=7926394&isnumber=79510

54 

6. Urmil B. Parikh, Bhavesh Bhalja, “Challenges in field implementation of controlled 

energization for various equipment loads with circuit breakers considering diversified 

dielectric and mechanical characteristics”, Electrical Power and Energy Systems, Vol. 87, 

No. 1, pp. 99- 108, May2017. 

https://nptel.ac.in/downloads/108101039/
http://ieeexplore.ieee.org/stamp/stamp.jsp?tp&amp;arnumber=7926394&amp;isnumber=7951054
http://ieeexplore.ieee.org/stamp/stamp.jsp?tp&amp;arnumber=7926394&amp;isnumber=7951054
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7. Switchsync™ PWC600 User manual, ABB.  URL:https://library.e.abb.com/public/.../511346-

UEN_C_UM_PWC600I_1p0.pdf 

8. Live Tank Circuit Breaker - Application Guide,ABB 

URL:https://library.e.abb.com/public/26886facea44b7b1c1257cec0046a07c/1HSM%209543

%202302en%20Live%20Tank%20Circuit%20Breaker%20%20Application%20Guide%20E

d1.2.pdf 

9. Controlled Switching Buyer’s and Application Guide, ABB. 

URL:https://library.e.abb.com/public/d85e18212da04bb9c1257bcc001f2d5e/ABB%20B.G.

%20Controlled%20Switching%20Ed4.pdf 

10. Monitoring & Diagnostics of HV Switchgear equipment- Smart tools for Asset Management 

COMET, 2016, 

11. EHV Substation Assets- Unleashing Full Potential, IEI Hyderabad. 

12. Performance considerations in digital substation applications, White paper presented at PAC 

World UK 2015. 

URL:https://library.e.abb.com/public/dc2837fcdfcc40d8bca1cfd4ab238cb1/Performance%20

considerations%20in%20digital%20substation%20applications%20%20White%20paper%20

PAC%20World%20UK%202015%20rev.%202.pdf 

 

 

5EE05: POWER QUALITY MANAGEMENT 

CREDITS - 4 (LTP:3,0,1) 

 

Teaching and Assessment Scheme: 

Teaching Scheme 

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
150 

3 0 2 4 60 40 20 30 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Introduction to Power Quality: 

Terms and definitions: Overloading – under voltage – over voltage. 

Concepts of transients – short duration variations such as interruption long 

duration variation such as sustained interruption. Sags and swells voltage 

sag – voltage swell – voltage imbalance – voltage fluctuation power 

frequency variations. Sources of voltage sag. 

7 

2 Harmonics: 

Definition, causes of voltage and current harmonics, individual and total 

harmonic distortion, effect of harmonics on power system devices, 

guidelines for harmonic voltage and current limitation, harmonic current 

mitigation. 

7 

3 PQ considerations in Industrial Power Systems: 

Voltage sag effects, equipment behaviour of power electronic loads, 

induction motors, synchronous motors, computers, consumer electronics, 

7 
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Unit 

No. 
Topics 

Teaching 

Hours 

adjustable speed AC drives and its operation. Mitigation of AC drives, 

Adjustable speed DC drive and its operation, mitigation methods of DC 

drives. 

4 Passive Power Filter: 

Types, Ac network impedance, Design of filters –single tuned, double 

tuned & damped filter, filter component ratings 

5 

5 Active Power filters: 

Advantages, Types –shunt, series &hybrid, current control techniques –

instantaneous reactive power theory, synchronous reference frame theory, 

current controllers for active power filters –hysteresis, space vector pulse 

width modulation (SVPWM) Introduction to custom power devices and 

their applications in power system. 

5 

6 Voltage quality controllers: 

Shunt controllers: D-SVC, D-STATCOM –operation & control Series 

controllers: DVR –operation & control. 

4 

7 Power Quality Standards and Power Quality Measurement: 

ITI, CBEMA, EMC, IEEE Power Quality Standards. Power quality survey, 

measurement, use of various power quality instruments (Power quality 

Analyzer), and Power quality audit in Industrial plants. 

5 

 Total 40 

List of References: 

1. Math H. J. Bollen, “Understanding Power Quality Problems”, IEEE Press. 

2. R C Dugan, M.F. M Granghar, H.W. Beaty , “Electrical Power Quality”, TMH. 

3. Moreno-Munoz, “Power Quality: Mitigation techniques in a distributed environment”. 

4. Roger C. Dugan, “Electrical Power Systems Quality”, 2nd Edition, Tata McGraw Hill 

5. Hirofumi Akagi, Edson Hirokazu Watanabe, Mauricio Aredes, “Instantaneous Power Theory 

and Applications to Power Conditioning”, John Wiley & Sons,2007. 

6. C. Sankaran, “Power quality”, CRC Press,2002. 

7. M. H. J. Bollen, “Understanding Power Quality Problems: Voltage sags and Interruptions”, 

Wiley-IEEE Press, 1999. 

8. Francisco C. De La Rosa Taylor& Francis group,” Harmonics and Power systems”, CRCPress. 

9. J. Arrillaga, N.R. Watson, “Power System Harmonics”, Second Edition, John Wiley & Sons, 

Ltd ISBN:0-470-85129-5. 

 

5EE06: ADVANCED ELECTRIC DRIVES 

CREDITS – 4 (LTP:3,0,1) 

 

Teaching and Assessment Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
150 

3 0 2 4 60 40 20 30 
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Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Introduction:  
History Of DC Drive -Electronic Control -Solid State Control, State Of Art 

Of DC Drive, Block Diagram Of Drive - Components Of Electrical Drive 

and their functions 

4 

2 Dynamics of Electrical Drives:  
Types of Load-Quadratal diagram  of speed –torque characteristics – Types 

and Characteristics of load torque – Dynamics of motor- load combination 

– steady state & transient stability of an electrical drive – Determination of 

moment of inertia- Load equalization 

6 

3 DC drives Speed-torque characteristics:  
DC separately excited, shunt and series motors; Modified speed-torque 

characteristics with resistive control; Analysis for speed-torque equations in 

terms of firing angle and duty cycle; Modified speed-torque characteristics 

with phase controlled converters and DC-DC converters for continuous 

conduction and discontinuous conduction; Closed loop speed control 

schemes; Dynamic model of DC machine; Speed and position control 

scheme using the dynamic model. 

7 

4 Scalar control of AC machines:  

Review of V/f control; VSI based Induction Motor control; Harmonics and 

Harmonic torques with VSI; Selection of carrier frequency and harmonic 

spectrum; Advantages of V/f control over other scalar control techniques; 

Various operating modes for doubly fed induction machine: Sub- 

synchronous and super-synchronous motoring and generating; Static 

Scherbius drive: Design aspects like speed range, power factor, ratings of 

components; Closed-loop speed control schemes: slip control, current limit 

control; CSI fed IM; Speed-torque characteristics with current source; 

Comparison with VSI based control. 

7 

5 Dynamic modeling and Vector control Dynamic model of induction 

motor:  
ABC reference frame, Arbitrary reference frame, stationary reference frame, 

rotating reference frame; Principle of Vector control, Field oriented control: 

Stator Flux Control and Rotor Flux Control; Direct torque control; 

Comparison of FOC and DTC, Introduction to Synchronous motor and 

BLDC machine drive. 

8 

6 Applications of Electric Drives:  
Introduction to Solar and battery powered Drives; Introduction to traction 

Drives; Servo motor drive requirement – control and implementation. 

8 

 TOTAL 40 

 

List of References: 

1. Bimal K. Bose, “Modern Power Electronics and AC Drives”, Pearson Education 

2. Vedam Subrahmanyam, “Electric Drives”, TMH (I), Second Edition, 

3. G. K. Dubey, “ Fundamentals of Electrical Drives”, Narosa Publishing House,New 

4. Delhi, 2nd ed.2001. 
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5. G. K. Dubey, “Power Semiconductor Controlled Drives”, Prentice HallInternational Edition. 

1989. 

6. J.M.D. Murphy and F.G. Turnbull, “Power Electronics Control of AC Motors”, Peragmo R. 

Krishnan, “Electric Motor Drives–Modeling, Analysis and Control” PHI 

7. Werner Leonhard, “Control of Electrical Drives”, 3rd ed., Springer, 2001. 

8. Theodore Wildi, “Electrical Machines, Drives and Power Systems”, sixth edition, Pearson 

 

 

 

5EE07: RESEARCH METHODOLOGY AND INTELLECTUAL PROPERTY RIGHTS 

CREDITS – 2 (LTP:1,0,1) 

 

Teaching and Assessment Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
100 

1 0 2 2 30 20 20 30 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 How to Start Research: 

Find what is expected of the you: Identify specific requirements for 

evaluation/review and what constitutes completion of your work. 

Decide which sources you will need: Differentiate between journals, 

conferences, books, magazines and their Quality, Understand how to 

establish their quality and authenticity. 

Finding Information: How to conduct effective searches, How to find 

relevant papers related to your area of research, How to capture critical 

information. 

Identify main ideas in scholarly literature: Understand and identify the 

bias, theoretical position and evidence produced. 

Write notes to organize your ideas: Compare ideas and concepts from 

different papers. Ethical Issues related to Research: Plagiarism, Intellectual 

Property rights, Copyrights, Patent. 

References: Understand the importance of distinguishing your work from 

others works and acknowledging such references, Learn international 

standards of referencing. 

3 
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Unit 

No. 
Topics 

Teaching 

Hours 

2 Focus to Problem & Understand the Direction of Research: 

Identify Problem and Methods to Solve it: Analyze the question, Identify 

key areas in your field, Determine the nature and extension of papers that 

you should read. 

Identify the gaps: Learn to Critique existing knowledge and how to find the 

gap. 

Formulate the Problem Statement: Understand what should be the key 

aspects of your problem statement Examples of effective and ineffective 

Titles. 

Validation: Identify problem and experimental/theoretical data for 

comparison with your model, earn how to extrapolate/scale data for 

4validation, Find what acceptable level of error and justification thereof. 

3 

3 Publishing Research: 

Writing your Assignment: Identify the key features of any written work, 

Structure your assignment. 

Build your argument: Recognize the importance of emphasizing your 

point, Distinguish between your point and the evidence available, 

Acknowledge the evidence. 

Review and finalize your work: Know and follow the Process of reviewing 

and proof reading your work. 

2 

4 Showcasing the Research: 

Delivering Your Presentation Check the logistics of your presentation: 
Identify the key message of your presentation, Understand the expectations 

and what will be the key review points. 

Develop the structure of your presentation: Understand the key 

components of an oral presentation, Know the usual structure of a good 

presentation. 

Putting together the support material: Identify all the material you need 

to carry as supporting material. 

Get feedback on oral presentation: Prepare for delivery of your Oral 

presentation, Rehearse and time your presentation. 

Find what is expected of the you: Identify specific requirements for 

evaluation/review and what constitutes completion of your work. 

Decide which sources you will need: Differentiate between journals, 

conferences, books, magazines and their Quality, Understand how to 

establish their quality and authenticity. 

Finding Information: How to conduct effective searches, How to find 

relevant papers related to your area of research, How to capture critical 

information. 

Identify main ideas in scholarly literature: Understand and identify the 

bias, theoretical position and evidence produced. 

Write notes to organize your ideas: Compare ideas and concepts from 

different papers.  

Ethical Issues related to Research: Plagiarism, Intellectual property rights, 

Copyrights, Patents. 

2 
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Unit 

No. 
Topics 

Teaching 

Hours 

References: Understand the importance of distinguishing your work from 

others works and acknowledging such references, Learn international 

standards of referencing. 

5 Intellectual Property Rights:  

Nature   of Intellectual Property :  Patents, Designs, Trademarks and 

Copyright.  

Process of Patenting and Development: Technological research, 

innovation, patenting development. 

International Scenario: International Cooperation on Intellectual 

property. Procedure for grants of patents. Patenting under PCT.  

Patent Right: Scope of patent rights, Licensing and transfer of 

technology, Patent information and data basis, Geographical Indications. 

4 

 Total 14 

 

List of References: 

1. C.R. Kothari, “Research Methodology: Methods and Techniques”, New Age Publishers.  

2. Ranjit Kumar, “Research Methodology: A Step by Step Guide for beginners”, Fourth 

Edition, SAGE Publications. 

3. R. Paneerselvam,”Research Methodology”, PHI Learning Private Limited, Eight Printing 

2010.  

4. Halbert, “Resisting Intellectual Property”, Taylor and Francis Ltd, 2007. 

5. Stuart Melville and Wayne Goddard, “Research methodology: an introduction for science & 

engineering students”. 

6. Robert P. Merges, Peter S. Menell, Mark A. Lemley, “Intellectual Property in new 

Technological Age”, 2016. 

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

 

 

5EE47: POWER SYSTEM PLANNING AND RELIABILITY 

CREDITS – 4 (LTP:3,0,1) 

 

Teaching and Assessment Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
150 

3 0 2 4 60 40 20 30 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 System Planning: 

Introduction, Objectives & Factors affecting to System Planning , Short 

Term Planning, Medium Term Planning, Long Term Planning, Reactive 

7 
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Unit 

No. 
Topics 

Teaching 

Hours 

Power Planning. 

2 Reliability: 

Reliability, Failure, Concepts of Probability, Evaluation Techniques (i) 

Markov Process (ii) Recursive Technique, Stochastic Prediction of 

Frequency and Duration of Long & Short Interruption, Adequacy of 

Reliability, Reliability Cost. 

8 

3 Generation Planning and Reliability: 

Generation Sources, Integrated Resource Planning, Generation System 

Model, Loss of Load (Calculation and Approaches),Outage Rate, Capacity 

Expansion, Scheduled Outage, Loss of Energy, Evaluation Methods, 

Interconnected System, Factors Affecting Interconnection under 

Emergency Assistance. 

8 

4 Transmission Planning and Reliability: 

Introduction, Objectives of Transmission Planning, Network 

Reconfiguration, System and Load Point Indices, Data required for 

Composite System Reliability. 

7 

5 Distribution Planning and Reliability: 

Radial Networks, Network Reconfiguration, Evaluation Techniques, 

Interruption Indices, Effects of Lateral Distribution Protection, Effects of 

Disconnects, Effects of Protection Failure, Effects of Transferring Loads, 

Distribution Reliability Indices, Parallel & Meshed Networks, Bus Bar 

Failure, Scheduled Maintenance, Temporary and Transient Failure, Breaker 

Failure. 

10 

 Total 40 

 

List of References: 

1. A. S. Pabla, “Electrical Power System Planning”, Macmillan India Ltd., 1998. 

2. R.L. Sullivan, “Power System Planning”, Tata McGraw Hill Publishing Company Ltd. 

3. Roy Billinton & Ronald N. Allan, “Reliability Evaluation of Power System”, Springer  

Publication.  

4. T. W. Berrie, “Electricity Economics & Planning”, Peter Peregrinus Ltd., London. 

5. Roy Ballinton, Robert. J. Ringlee, and Allen. J. Wood, "Power-System Reliability Calculations 

", MIT Press, 1973. 

6. David Elmakias, "New Computational Methods in Power System Reliability, "Springer, 2008. 

7. Gerald B.  Sheblé, "Power System Planning (Reliability)", CRC Press LLC, 2001. 
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5EE48: ADVANCED EMBEDDED SYSTEMS 

CREDITS – 4 (LTP:3,0,1) 

 

Teaching and Assessment Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
150 

3 0 2 4 60 40 20 30 

 

Course Contents:  

Unit 

No. 
Topics 

Teaching 

Hours 

1 Introduction to Embedded System: 

What is Embedded System?, Embedded Systems Vs General Computing 

Systems, History of Embedded Systems, Classification of Embedded 

Systems, Major Application Areas of Embedded Systems, Purpose of 

Embedded Systems. The Typical Embedded System: Core of the Embedded 

System, Memory, Sensors & Actuators, Communication Interface, 

Embedded Firmware, Other System Components, PCB and Passive 

Components. 

6 

2 Trends in the Embedded Industry: 

Processor Trends in Embedded System, Embedded OS Trends, 

Development Language Trends, Open standards, Frameworks and 

Alliances, Bottlenecks, Overview of PIC and AVR Family of 

Microcontrollers and ARM Processors 

6 

3 The Embedded System Development Environment: 

Integrated Development Environment (IDE), Types of files generated on 

cross-compilation, Disassembler / Decompiler Simulators, Emulators & 

Debugging, Target Hardware Debugging, Boundary Scan. 

4 

4 Embedded Hardware Design and Development: 

Analog Electronic Components, Digital Electronic Components, VLSI & 

Integrated Circuit Design, Electronic Design Automation (EDA) Tools, Use 

of Orcad EDA Tool, Schematic Design using Orcad Capture CIS, PCB 

layout design and fabrication. 

8 

5 Real Time Operating System (RTOS) based Embedded System Design: 

Operating System Basics, Types of Operating Systems, Tasks, Process and 

Threads, Multiprocessing and Multitasking, Task Scheduling, Threads, 

Processes and Scheduling: Putting them altogether, Task Communication, 

Task Synchronization, Device Drivers, How to choose an RTOS?. 

10 

6 An Introduction to Embedded System Design with VxWorks and 

MicroC/OS-II RTOS: 

VxWorks, MicroC/OS-II 

4 

7 Embedded Design Case Studies 2 

 Total 40 
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List of References: 

1. Shibu K. V, “Introduction to Embedded Systems”, 1st Edition, Tata McGraw Hill Publishers, 

2013. 

2. Raj Kamal, “Embedded Systems: Architecture, Programming and Design”, 2nd Edition, Tata 

McGraw Hill Publishers, 2011. 

3. Steve Furber, “ARM System-on-Chip Architecture”, 2nd Edition, Pearson, 2012. 

4. David E. Simon, “An Embedded Software Primer”, 1st Edition, Pearson, 2006. 

 

 

 

5EE49: DISTRIBUTED GENERATION AND MICROGRID 

CREDITS – 4 (LTP:3,0,1) 

 

Teaching and Assessment Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
150 

3 0 2 4 60 40 20 30 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Introduction   

Conventional power generation: advantages and disadvantages, Energy 

crises, Non-conventional energy (NCE) resources: review of Solar PV, 

Wind Energy systems, Fuel Cells, micro-turbines, biomass, and tidal 

sources.  

8 

2 Distributed Generations (DG)   

Concept of distributed generations, topologies, selection of sources, 

regulatory standards/ framework, Standards for interconnecting Distributed 

resources to electric power systems: IEEE 1547. DG installation classes, 

security issues in DG implementations. Energy storage elements: Batteries, 

ultra-capacitors, flywheels. Captive power plants.  

8 

3 Impact of Grid Integration   

Requirements for grid interconnection, limits on operational parameters,: 

voltage, frequency, THD, response to grid abnormal operating conditions, 

islanding issues. Impact of grid integration with NCE sources on existing 

power system: reliability, stability and power quality issues.  

8 

4 Microgrids   

Concept and definition of microgrid, microgrid drivers and benefits, review 

of sources of microgrids, typical structure and configuration of a microgrid, 

AC and DC microgrids, Power Electronics interfaces in DC and AC 

microgrids, communication infrastructure, modes of operation and control 

of microgrid: grid connected and islanded mode, Active and reactive power 

10 
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Unit 

No. 
Topics 

Teaching 

Hours 

control, protection issues, anti-islanding schemes: passive, active and 

communication based techniques.  

5 Power Quality Issues In Microgrids   

Power quality issues in microgrids- Modelling and Stability analysis of 

Microgrid, regulatory standards, Microgrid economics, Introduction to 

smart microgrids.  

6 

 Total 40 

 

List of References: 

1. D. N. Gaonkar , “Distributed Generations” , Published by In-The , 2010. 

2. Magdi S. Mahmoud, Fouad M. AL-Sunni , “Control and Optimization of Distributed 

Generation Systems” , Published by Springer, 2013 

3. Math Bollen And Fainan Hassan, “Integration Of Distributed Generation In The Power 

System” , Published By Wiley, 2011. 

4. N. Jenkins, J. B. Ekanayake, G. Strbac, “ Distributed Generation”, IET, Renewable energy 

series, 2010. 

5. Mukund R. Patel “Wind and Solar Power Systems Design, Analysis and Operation”, 2nd edition 

Taylor & Francis. 

6. Nikos Hatziargyriou, “Microgrids Architectures and Control”, Wiley, IEEE Press. 

7. Li Fusheng, Li Ruisheng, Zhou Fengquan, “Microgrid Technology and Engineering 

Appication”, Elsevier. 

 

Web Resources: 

1. http://nptel.ac.in/courses/108108034/ 

2. htpp://freevideolectures.com/Course/3383/Power-Electronics-end-Distributed-Generation 

 

 

5EE50: AI APPLICATIONS TO POWER SYSTEM 

CREDITS – 4 (LTP:3,0,1) 

 

Teaching and Assessment Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
150 

3 0 2 4 60 40 20 30 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Introduction: 

Introduction, definition of AI difference between soft computing 

techniques and hard computing systems, expert systems brief history of 

ANN, Fuzzy and GA. 

4 

http://nptel.ac.in/courses/108108034/
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Unit 

No. 
Topics 

Teaching 

Hours 

2 Artificial Neural Networks: 

Introduction, History of neural network research, Basic concepts of 

Neural Networks, Human brain, Model of Artificial Neuron, Neural 

Network architectures, Single layer feed forward Network, Multi-layer 

feed forward network, recurrent networks, characteristics of NN, Learning 

Methods, Perceptron, ADALINE MADALINE Networks. Architecture of 

Back propagation Network, Nonlinear activation operators, single and 

multilayer ANN, learning methods like Back propagation, LM 

etc.training and testing of ANN. 

10 

3 Fuzzy Logic: 

Introduction, Comparison between Fuzzy and crisp logic, Fuzzy sets, 

Membership function, Basic fuzzy set operations, properties of Fuzzy set, 

fuzzy relations, Fuzzy interference system, Mamdani, Sugeno, Fuzzy rule 

based system, defuzzification methods. 

6 

4 Genetic Algorithm: 

Working principles, difference between GA and traditional methods, 

Different types of coding methods, fitnessfunction, different types GA 

operators 1. Roulette wheel selection 2. Stochastic remainder Roulette 

wheel selection , Rank selection, Tournament selection and stochastic 

universal sampling, different types of cross over methods in GA, Mutation, 

Schematheorem, elite preserving operator, GA’s for constrained 

optimization, understating of working of GA using flowchart. 

10 

5 Applications of ANN, Fuzzy logic and GA in power systems operation 

and control for solving problems of load forecasting, voltage control, 

voltage stability, security assessment, feeder load balancing, AGC, 

Economic load dispatch, Unit commitment. 

Condition monitoring. 

10 

 Total 40 

 

List of References: 

1. Neural Networks, Fuzzy logic and Genetic algorithms By S. Rajasekaran, G. A. Vijayalakshmi 

Pai, PHI publication. 

2. Optimization for Engineering Design by Kalyanmoy Deb PHI publication  

3. Multi-objective Optimization using Evolutionary Algorithms By Kalyanmoy Deb Willey 

Publication 

4. Artificial intelligence techniques in power systems by Kevin Warwick, Arthuir Ekwue, Raj 

Agrawal 

5. Students are encouraged to read various research papers of peer reviewed journals for 

application related topics Help Available in MATLAB 
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5EE51: ENERGY AUDITING AND MANAGEMENT 

CREDITS – 4 (LTP:3,0,1) 

 

Teaching and Assessment Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
150 

3 0 2 4 60 40 20 30 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Introduction: 

Basics of electrical & thermal energy, energy units and conversion.   

Energy Conservation Acts: 2001, 2010, Electricity act 2003, National 

action plan on climate changes, Integrated energy policy, Schemes under 

EC act 2001. 

Global energy Issues: Acid rain, Ozone layer, depletion, global warming 

& climate change, loss of biodiversity.  

Types and applications of renewable sources. 

8 

2 Energy management acts and energy audit: 

Energy Audit Definition as per EC act-2001, Objective, Need and Types 

of energy audit, Benchmarking. Roll of BEE, Energy Auditors and 

managers.  

Management : Top management commitment & support, Energy policy 

& planning, Evaluating Energy Performance, Management Tools for 

Effective Implementation- 5S, KAIZEN, TPM, TQM, ISO 50001, 

Financial analysis: techniques, Role of ESCOs, Application of Industry 

4.0, Waste management. 

Project management and financial analysis technique with Examples: 

critical path method, pert analysis. Energy Monitoring & Targeting: 

Definition, Key elements, CUSUM analysis. 

8 

3 Energy Efficiency Performance Analysis of Electrical Utility: 

Study of tariff system, study of different drives for energy system, Energy 

Efficiency Performance in Electric motor, Applications of VFD,  

Transformer, Types of HAVC Systems with Energy efficiency 

performance analysis, Types of compressed air system with Energy 

efficiency performance analysis, Types of fans and blowers with Energy 

efficiency performance analysis, Types cooling towers with Energy 

efficiency performance analysis, Types of pump with Energy efficiency 

performance analysis, Types of lighting system with Energy efficiency 

performance analysis,  Energy Efficiency performance Diesel generator 

and saving opportunities, Case studies based on above topics.     

8 
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Unit 

No. 
Topics 

Teaching 

Hours 

4 Energy Efficiency Performance Analysis of Thermal Utility  

Study of Steam System, Types of boiler with Energy efficiency 

performance analysis, Types of furnace with Energy efficiency 

performance analysis, Types of insulation and refractory with Energy 

efficiency performance analysis, Types of heat exchanger with Energy 

efficiency performance analysis, Types of turbines with Energy efficiency 

performance analysis. 

8 

5 Industrial Energy Audit case study: 

Thermal Power plant, Cement plant, Ceramic plant, Textile industry.  

8 

 Total 40 

 

List of References: 

1. General aspects of energy management and energy audit, Guide book EA-EM, BEE, India. 

2. Energy efficiency in electrical utilities, Guide book EA-EM, BEE, India. 

3. Energy efficiency in thermal utilities, Guide book EA-EM, BEE, India. 

4. Energy performance assessment for equipment and utility systems, Guide book EA-EM, BEE, 

India. 

5. Doty, Steven; Turner, Wayne C, Energy Management Handbook (8th Edition), Fairmont Press, 

Inc., 978-0-88173-707-3 

6. Amlan Chakrabarti, Energy Engineering and management, PHI Publication. 

 

Web Resources: 

1. www.beeindia.gov.in 

2. www.ea-em.org 

 

 

5EE52: ALTERNATE SOURCES OF ENERGY 

CREDITS – 4 (LTP:3,0,1) 

 

Teaching and Assessment Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
150 

3 0 2 4 60 40 20 30 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Introduction: 

Renewable Sources of Energy, Grid-Supplied Electricity, Distributed 

Generation-Renewable. Various non-conventional energy resources; 

Introduction, availability, classification, relative merits and demerits. Energy 

4 

http://www.beeindia.gov.in/
http://www.ea-em.org/
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Unit 

No. 
Topics 

Teaching 

Hours 

Policy and Regulations, CDM prospects (carbon credits). 

2 Solar Energy: 

Solar Radiation: Extra-terrestrial and terrestrial, radiation measuring 

instrument, radiation measurement and predictions. Solar thermal 

conversion: Basics, Flat plate collectors-liquid and air type. Theory of flat 

plate collectors, selective coating, advanced collectors, Concentrators: 

optical design of concentrators, solar water heater, solar dryers, solar stills 

Solar ponds, solar cooling and refrigeration, Solar thermal power generation 

and sterling engine. Solar photovoltaic: Principle of photovoltaic conversion 

of solar energy. Solar cells, Home lighting systems, Solar lanterns, Solar PV 

pumps, Solar energy storage options, commercial photo voltaic systems, 

specifications for PV systems, Applications , Design of roof top solar PV 

system 

10 

3 Wind Energy: 

Introduction: Historical developments, latest developments, state of art of 

wind energy technology, Characteristics of wind nature of atmospheric 

winds; wind resource characteristics and assessment, anemometry, wind 

statistics; speed frequency distribution, effect of height, wind rose, Weibull 

distribution, atmospheric turbulence, gust wind speed, effect of topography 

Aerodynamics of blade and rotor, Wind turbine design, Control 

Mechanisms: Wind turbine dynamics, Wind farm: design, Planning. 

10 

4 Geothermal Energy: 

Introduction, Resources of geothermal energy, Types of Geo thermal Energy 

,Environmental Consideration, Power generation methods, Hybrid systems. 

4 

5 Wave and Tidal Wave energy: 

Introduction, Mechanism and wave motion, Properties of waves and power 

content, vertex motion of waves, Device applications. Types of ocean 

thermal energy conversion systems, Application of OTEC systems, 

Examples. 

4 

6 Biomass Energy Conversion: 

Introduction, Technologies available for thermal and power generation 

applications, Bio-fuels and decentralized energy systems (Co—operative 

Rural power plant, Biogas generation, Waste minimization and utilization. 

4 

7 Energy Storage Technology: 

Introduction, Need of Energy storage, Different modes of energy storage, 

Technology Types– Mechanical energy storage: flywheels, compressed air, 

and pumped hydro; Electrical and Magnetic Energy storage: Batteries, 

Capacitors, electromagnets, Chemical energy storage. Basics of Sensible 

heat storage, Stratified storage, Rock bed storage, Thermal storage in 

buildings, Earth storage, and Aquifers storage. Basics of Latent heat storage, 

Phase change materials (PCM), Stefan problem. Brief description of the 

technologies and the differences between them; State-of- the-art – Past 

4 
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Unit 

No. 
Topics 

Teaching 

Hours 

demonstrations, existing hurdles and performance, targets for 

commercialization. 

 Total 40 

 

List of References: 

1. G.D Rai, “Non-conventional energy sources”, Khanna Publishers. 

2. Chetan Singh Solanki, “Solar Photovoltaic Technology and Systems: A Manual for 

Technicians, Trainers and Engineers”, PHI Publisher, 2013. 

3. S.P. Sukhatme, “Solar Energy -Principles of thermal collection and storage”, TMH, 2008. 

4. Dr. R. K Singal, “Non-Conventional Energy Resources”, S.K Kataria &Sons. 

5. Thomas Ackermann, “Wind Power in Power System”, John Willey &Sons,2005. 

6. Felix A. Farret, M. Godoy Simoes, “Integration of Alternative Sources of Energy”, John Wiley 

& Sons, 2006. 

7. Remus Teodorescu, Marco Liserre and Pedro Rodríguez, “Grid Converters For Photovoltaic 

and Wind Power Systems”, John Wiley & Sons, 2011. 

8. Siegfried Heier, “Grid integration of wind energy conversion systems”, John Willy and sons 

ltd. 2006. 

 

 

6EE31: DISSERTATION-I 

CREDITS – 10 (LTP:0,0,10) 

 
Teaching and Assessment Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
400 

0 0 20 10 - - 160 240 

 

 

 

6EE41: POWER SYSTEM ECONOMICS 

CREDITS - 3 (LTP:3,0,0) 

 

Teaching and Assessment Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
100 

3 0 0 3 60 40 00 00 
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Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Introduction to Restructuring of Power Industry: 

Introduction, Reasons for restructuring/deregulation, Understanding the 

restructuring process, issues involved in deregulation, Reasons and 

objectives of deregulation of various power systems across the world 

4 

2 Fundamentals of Economics and Market Models: 

Introduction, Consumer Behaviour, Supplier Behaviour, Market 

Equilibrium, Short-run and Long-run Costs, Various Costs of Production, 

Perfectly Competitive Market, Philosophy of market models, Market 

models based on contractual arrangements, Comparison of various market 

models, Electricity vis-s-vis other commodities, Market Architecture, 

Trading of Electric Energy, 

8 

3 Transmission Congestion Management and Locational Marginal 

Prices:- 

Classification of congestion management methods, Calculation of ATC, 

Non- market methods, Nodal Pricing, Inter-zonal and intra-zonal congestion 

management, price area congestion management, capacity alleviation 

method; fundamentals of locational marginal pricing (LMP), LMP 

Formulation and Implementation, LMP using DCOPF 

8 

4 Ancillary Service Management: 

Introduction, Types of Ancillary Services, Classification, Load-generation 

balancing related services, Voltage Control and Reactive Power Support 

Services, Black Start Capability Services, Mechanism for ancillary 

services, Co-optimization of energy and reserve services, International 

comparison. 

8 

5 Pricing of Transmission Network Usage and Loss Allocation: 

Introduction, principles of transmission pricing, classification of 

transmission pricing method, rolled in transmission pricing, marginal 

transmission pricing, composite pricing paradigms, Comparison between 

different paradigms, debated issues in transmission pricing; Introduction to 

loss allocation methods, Classification of loss allocation methods, 

Comparison between various methods. 

8 

6 Reforms in Indian Power Sector: 

Framework of Indian Power Sector, Reform initiatives during 1990-1995, 

The Availability Based Tariff (ABT) and Deviation Settlement Mechanism 

(DSM), Indian Electricity Act 2003, Open Access Issues, Power Exchange. 

4 

 Total 40 

 

List of References: 

1. S. A. Khaparde and A. R. Abhyankar, “Restructured Power Systems”, Alpha Science, U.K., 

2011 

2. PRAYAS Energy Group, “Know Your Power , A citizens Primer on the Electricity Sector”, 

Second Edition, PRAYAS Energy Group, Pune,2006 

3. S. R. Paranjothi, “Modern Power Systems – The Economics of Restructuring”, 1st Edition New 

Age International Pvt. Ltd., 2017. 
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4. Lo Lei Lai, “Power System Restructuring and Deregulation: Trading, Performance and 

Information Technology”, Indian Edition, Wiley India Ltd.,2001 

5. Mohammad Shahidehpour,  Muwaffaq Alomoush, “Restructured Electrical Power Systems: 

Operation, Trading and Volatility”, CRC Press,2001 

 

Web Resources: 

1. Web course available online on NPTEL by Prof. S. A. Khaparde and Prof. A.R. Abhyankar on 

“Restructured Power Systems” URL:http://nptel.ac.in/courses/108101005/and Course DVD 

available at :https://www.btechguru.com/courses--nptel--electrical- engineering-restructured-

power-systems-video-lecture--EE--EE100021W.html 

 

 

6EE42: ADVANCED ELECTRIC VEHICLES 

CREDITS - 3 (LTP:3,0,0) 

 

Teaching and Assessment Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
100 

3 0 0 3 60 40 00 00 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Introduction to EV & HEV: 

A brief history of EV & EHV, Basics of EV & HEV, Architectures of EV 

& HEV, Types of HEV, EV and HEV advantages over conventional 

vehicles, Limitations of EV and HEV. 

7 

2 Power Management and Energy Sources of EV and HEV: 

Power management of EV and HEV, Various battery sources, Alternative 

energy sources like various Fuel cells, Super and Ultra capacitors, 

Flywheels, Hydrogen storage system. 

7 

3 Power Electronics in EV & HEV : 

Introduction, Principles of power electronics, Rectifiers, Converters, 

Inverters, Battery chargers used in EV & HEV, Emerging power electronic 

devices, Various Converter topologies and their comparison 

7 

4 DC and AC Machines & Drives in EV & HEV : 

Introduction, Induction motor drives, Permanent magnet motor drives, 

Brushed & Brushless DC motor, Switched reluctance motors, Electric drive 

components, DC drive and operating point analysis, AC drive and operating 

point analysis 

7 

http://nptel.ac.in/courses/108101005/
https://www.btechguru.com/courses--nptel--electrical-
https://www.btechguru.com/courses--nptel--electrical-engineering--restructured-power-systems-video-lecture--EE--EE100021W.html
https://www.btechguru.com/courses--nptel--electrical-engineering--restructured-power-systems-video-lecture--EE--EE100021W.html
https://www.btechguru.com/courses--nptel--electrical-engineering--restructured-power-systems-video-lecture--EE--EE100021W.html
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Unit 

No. 
Topics 

Teaching 

Hours 

5 Components & design considerations of EV & HEV: 

Batteries, Ultra capacitors, Fuel Cells, Controls, Aerodynamic 

considerations Consideration of rolling resistance, Transmission efficiency, 

Consideration of vehicle mass, Electric vehicle chassis & body design, 

General issues in design, Sizing of components. 

6 

6 Modelling, Simulation & case studies of EV & HEV: 

Introduction, Fundamentals of vehicle system modeling, Battery modeling, 

EV and HEV modeling, Case studies – Rechargeable battery vehicles, 

Hybrid vehicles. 

6 

 Total 40 

 

List of References: 

1. Iqbal Hussain, “Electric and Hybrid Vehicles Design Fundamentals”, 1stEdition, CRC 

Press,2003. 

2. James Larminie, John Lowry “Electric Vehicle Technology Explained”, 1stEdition, John 

Wiley and Sons, 2003.  

3. Chris Mi, M. Abul Masrur, David WenzhongGao, “Hybrid Electric Vehicles: Principles and 

Applications with Practical Perspectives”, Wiley publication,2011. 

4. Allen Fuhs, “Hybrid Vehicles and the future of personal transportation”, CRC Press, 2009. 

 

6EE43: SMART GRID TECHNOLOGY 

CREDITS - 3 (LTP:3,0,0) 

 

Teaching and Assessment Scheme: 

Teaching Scheme 

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
100 

3 0 0 3 60 40 00 00 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Smart grid architectural designs: 

Introduction, Today’s Grid versus the Smart Grid, Energy Independence 

and Security Act of 2007: Rationale for the Smart Grid, Computational 

Intelligence, Power System Enhancement, Communication and Standards, 

Environment and Economics, General View of the Smart Grid Market 

Drivers, Stakeholder Roles and Function, Working Definition of the Smart 

Grid Based Performance Measures, Representative Architecture, Functions 

of Smart Grid Components 

7 

2 Smart grid communications and measurement Technology : 

Communication and Measurement, Monitoring PMU, Smart Meters, and 

Measurements Technologies, GIS and Google Mapping Tools, Multi agent 

7 
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Unit 

No. 
Topics 

Teaching 

Hours 

Systems (MAS) Technology, Micro grid and Smart Grid Comparison 

3 SCADA Fundamentals : 

Intelligent electronic devices (IEDs), Data concentrators and merging units, 

SCADA communication systems, Master station, Human-machine 

interface (HMI), Building the SCADA systems, legacy, hybrid, and new 

systems, Classification of SCADA systems, 

7 

4 Substation Automation: 

Substation automation: Why? Why now?, Conventional substations: 

Islands of automation, New smart devices for substation automation, The 

new integrated digital substation, Substation automation: Technical issues, 

The new digital substation, Substation automation architectures, New 

versus existing substations, Substation automation (SA) application 

functions. 

6 

5 Energy management systems (ems) for control Centers: 

Introduction. Operating states of the power system and sources of grid 

Vulnerability, Energy control centers, EMS framework, Data acquisition 

and communication (SCADA systems), Generation operation and 

management, Transmission operations and management: Real time, Study-

mode Simulations, Post-event analysis and energy scheduling and 

accounting, Dispatcher training simulator, Smart transmission, EMS with 

WAMS, Future trends in EMS and DMS with WAMS, Case studies in EMS 

and WAMS. 

6 

6 Distribution automation and distribution Management (da/dms) 

systems:  

Overview of distribution systems, Introduction to distribution automation, 

Subsystems in a distribution control center, DMS framework: Integration 

with subsystems, DMS application functions, Advanced real-time DMS 

applications, Advanced analytical DMS applications, DMS coordination 

with other systems, Customer automation functions, Social media usage for 

improved reliability and customer Satisfaction. 

7 

 Total 40 

 

List of References: 

1. James Momoh, “SMART GRID: Fundamentals of Design and Analysis”, Wiley India limited, 

March2012. 

2. Mini. S Thomas and John D McDonald, “Power Systems SCADA and Smart Grids”, CRC 

Press,2015. 

3. Nouredine Hadjsaïd, Jean-Claude Sabonnadière, “Smart grids”, 1stedition, Wiley India 

limited, 2012. 

4. Clark W. Gellings, “The Smart Grid: Enabling Energy Efficiency and Demand Response”, 

CRC press Taylor and Francis Group,2009. 

 

Web Resources: 

India Smart Grid Forum (ISGF)-India Smart Grid Knowledge Portal: 

http://www.indiasmartgrid.org/smartgridgyan.php 

 

http://www.indiasmartgrid.org/smartgridgyan.php
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6CM81: STRATEGIC MANAGEMENT 

CREDITS - 3 (LTP:3,0,0) 

 

Course Objective: 
1. To identify the relevant government environment: laws, policies, regulations etc. with respect 

to a given industry/firm.  

2. To analyze the relevant government environment for corporate planning and policy decisions. 

3. To recognize the impact and changes in the regulatory and other profiles of the government 

environment over different stages of corporate growth. 

 

Teaching and Assessment Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
100 

3 0 0 3 60 40 00 00 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Strategy and Process 

Conceptual framework for Strategic Management, The Concept of Strategy 

and the Strategy Formation Process, Stakeholders in business, Vision, 

Mission and Purpose, Business definition, Objectives and Goals, Corporate 

Governance and Social responsibility, Case study. 

06 

2 Competitive Advantage 

External Environment, Porter's Five Forces Model, Strategic Groups 

Competitive Changes during Industry Evolution, Globalization and Industry 

Structure, National Context and Competitive advantage Resources, 

Capabilities and competencies, Core competencies, Low cost and 

differentiation Generic Building Blocks of Competitive Advantage, 

Distinctive Competencies, Resources and Capabilities durability of 

competitive Advantage, Avoiding failures and sustaining competitive 

advantage, Case study. 

12 

3 Strategies 

The generic strategic alternatives, Stability, Expansion, Retrenchment and 

Combination strategies, Business level strategy, Strategy in the Global 

Environment, Corporate Strategy, Vertical Integration, Diversification and 

Strategic Alliances, Building and Restructuring the corporation, Strategic 

analysis and choice, Environmental Threat and Opportunity Profile (ETOP), 

Organizational Capability Profile, Strategic Advantage Profile, Corporate 

Portfolio Analysis, SWOT Analysis, GAP Analysis, Mc Kinsey's 7s 

Framework, GE 9 Cell Model, Distinctive competitiveness, Selection of 

matrix, Balance Score Card, Case study. 

12 
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Unit 

No. 
Topics 

Teaching 

Hours 

4 Strategy Implementation and Evaluation 

The implementation process, Resource allocation, Designing organizational 

structure, Designing Strategic Control Systems, Matching structure and 

control to strategy, Implementing Strategic change, Politics, Power and 

Conflict, Techniques of strategic evaluation and control, Case study. 

12 

5 Other Strategic Issues 

Managing Technology and Innovation, Strategic issues for Non Profit 

organizations, New Business Models and strategies for Internet Economy, 

Case study 

03 

 Total  45 

 

List of References: 

1. William F Glueck & L. R. Jauch, “Business policy & strategy”, McGraw Hill.  

2. Steiner G. & J. Miner, “Management policy & strategy”, Macmillan New York. 

3. Dasgupta A. & Sen Guha, “Government and Business in India”, Allied publishers, Calcutta. 

4. Mles R. & C Snow, “Organization Strategy structure & processes”, McGraw Hill 

5. Hofer C. & D. Vencil, “Strategic planning systems”, Englewood cliffs. 

6. Neil Ritson, “Strategic Management”, Ventus Publishing 

7. G. Sudarsana Reddy, K. Aswathappa, “Strategic Management concepts & cases”, Himalaya 

publishing house 

8. Srinivasan, “Strategic Management: The Indian Context”, 3rd Ed, PHI Learning Pvt. Ltd. 

9. Thomas L. Wheelen, J.David Hunger and Krish Rangarajan, “Concept in Strategic 

Management and Business Policy”, 9th Edition, Pearson education, 2009. 

10. Fred. R. David, “Strategic Management, Concept and cases”, 12th Edition. PHI, 2008. 

11. Charles W. L. Hill & Gareth R. Jones, ‘Strategic Management Theory: An Integrated 

approach”, Biztantra, 2008 

12. Saloner and Shepard, Podolny, “Strategic Management”, John Wiley, 2013.  

13. Arnoldo C.Hax and Nicholas S. Majluf, “The Strategy Concept and Process- A Pragmatic 

Approach”, Second Edition, Pearson Education, 2005. 

14. Upendra Kachru, “Strategic Management concepts & cases”, Excel Books, 2006 

15. Azhar Kazmi, “Strategic Management & Business Policy”, Tata McGraw Hill 

16. David Langford, Steven Male, “Strategic Management in Construction”, 2nd Edition, John-

Wiley and Sons, 2008. 

17. Richard Fellows, “Construction Management in Practice”, 2nd Edition, Blackwell Science, 

2001.  

 

 

6CM82: DISASTER MANAGEMENT 

CREDITS - 3 (LTP:3,0,0) 

 

Course Objective: 

To impart knowledge to prepare damage assessment of natural and manmade disasters. To work 

out financing relief expenditures and distribution program. To prepare emergency management 

program. 
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Teaching and Assessment Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
100 

3 0 0 3 60 40 00 00 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Objectives 
Overview of Disaster Management - Distinguishing between an emergency 

and a disaster situation. Disaster Management Cycle - Phase I: Mitigation, 

and strategies; hazard identification and vulnerability analysis. Disaster 

Mitigation and Infrastructure, impact of disasters on development 

programmes, vulnerabilities caused by development, developing a draft 

country-level disaster and development policy. 

06 

2 Phases 

Disaster Management Cycle - Phase II: Preparedness, Disaster Risk 

Reduction (DRR), Emergency Operation Plan (EOP), Mainstreaming Child 

Protection and Gender in Emergency Planning, Assessment, Disaster 

Management Cycle - Phases III and IV: Response and recovery, Response 

aims, Response Activities, Modern and traditional responses to disasters, 

Disaster Recovery, and Plan , Disasters as opportunities for development 

initiatives. 

12 

3 Disaster Community 

Community-based Initiatives in Disaster management, need for 

Community-Based Approach, categories of involved organizations: 

Government, Non-government organizations (NGOs), Regional And 

International Organizations, Panchayaths, Community Workers, National 

and Local Disaster Managers, Policy Makers, Grass-Roots Workers, 

Methods of Dissemination of Information, Community-Based Action Plan, 

Advantages/Disadvantages of the Community-Based Approach. 

09 

4 Disaster Planning 

Disaster Response Personnel and duties, Community Mitigation Goals, 

Pre-Disaster Mitigation Plan, Personnel Training, Volunteer Assistance, 

School-based Programmes, Hazardous Materials, Ways of storing and 

safely handling hazardous materials, Coping with Exposure to Hazardous 

Materials. 

09 

5 Applications of science and technology for disaster management. 

Geo informatics in Disaster Management.: RS, GIS, GPS 

Disaster safe design and construction. Structural and non-structural 

mitigation of disasters. S&I Institutions for Disaster Management in India. 

09 

 Total 45 
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List of References: 
1. Ayaz, “Disaster Management: Through the New Millennium”, Anmol Publications. (2009) 

2. Dave, P. K., “Emergency Medical Services and Disaster Management: A Holistic Approach”, 

New Delhi: Jaypee Brothers Medical Publishers (P) Ltd., 2009 

3. Narayan, B., “Disaster Management”, New Delhi: A.P.H. Publishing Corporation, 2009 

4. Kumar, N., “Disaster Management”, New Delhi: Alfa Publications. ,2009 

5. Ghosh, G. K., “Disaster Management”, New Delhi: A.P.H Publishing Corporation., 2008 

6. Goel, S. L., “Disaster Management”, New Delhi: Deep & Deep Publication Pvt. Ltd., 2008 

7. Singh, R. B., “Disaster Management”, New Delhi: Rawat Publications., 2008. 

8.   Seetharaman, “Construction Engineering and Management”, Umesh Publications 

9.   CE&CR's Journals 

10. NICMAR Publications 

 

 

6EN81: RURAL SANITATION 

CREDITS - 3 (LTP:3,0,0) 

 

Course Objective:  

1. To study the rural engineering for development of rural infrastructure. 

2. To determine the rural sanitation and integrated rural development programme. 

3. To determine socio-economic development of rural area. 

4. To understand various Government Policy and scheme for rural development. 

 

Teaching and Assessment Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
100 

3 0 0 3 60 40 00 00 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1. Rural Development and Infrastructure development. 

Introduction to rural engineering, elements of rural engineering, 

productivity, animal husbandry and agriculture, rural art and craft, 

Infrastructure development such as irrigation, communication, village 

betterment, transportation, education such as educational institute, Financial 

assistance from Z.P. and other sources. 

12 

2. Human Resources and development 
Health care centre, rural sanitation, combined program for women and 

preschool children. Employment generation, integrated ruler development 

programme, landless employment guarantee program, present rural status, 

role of NGO and corporate sector. 

10 
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Unit 

No. 
Topics 

Teaching 

Hours 

3. Socio Economic Development 

Rural population growth rate, rural literacy, manpower, cultivators, 

agriculture, industrial worker, manufacture worker, rural poverty. Five years 

plan for rural development. 

10 

4. Government Policy and schemes for rural development. 

Various policies for rural development, various schemes such as micro 

finance and rural banking, integrated village development model, 

Swaranjayanti Gram Swarozgar Yojana, Samparan Grammen Rozgar 

Yojana, Micro finance and rural banking 

13 

 Total 45 

 

List of References: 

1. N.I.R.D.: Facets of Rural Development in India. 

2. S.C. Jain, Rural Development. 

3. Misra & Sarma, “Problems and prospects of Rural Development in India”. 

4. K.Venkata Reddy, “Rural Development in India: Poverty and Development”, Himalaya 

Publishing House, Mumbai, 2012. 

5. Rajasekhar D (Ed): Prof G Parthasarathi’s Writings on Indian Rural Economy in Transition. 

6. Katar Singh,  “Rural Development: Principles, Policies & Management”. 

7. G. Sreedhar and D. Rajasekhar, “Rural Development in India: Strategies and Processes”, 

Concept Publishing House, New Delhi, 2014. 

 

 

 

6EN82: ANALYTICAL METHODS FOR ENVIRONMENTAL MONITORING 

CREDITS - 3 (LTP:3,0,0) 

 

Course Objective:  

1. To enumerate the various instrumental methods and its principles for environmental 

monitoring. 

2. To identify the ion selective electrodes for measurement of ions in water and wastewater. 

3. To study principle of chromatography, spectrophotometry and their applications. 

4. To provide the information about various material characterization techniques. 

 

Teaching and Assessment Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
100 

3 0 0 3 60 40 00 00 
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Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1. Classification of Instrumental Methods – Performance Characteristics of 

Instruments (Static And Dynamic) - Errors and Uncertainties in Performance 

Parameters – Noise Reduction - Sensitivity and Detection Limit - Errors -

Types - Expression of Errors - Precision and Accuracy 

10 

2. Calibration of Instrumental Methods - Spectrophotometry - 

Electromagnetic Radiation - Atomic Absorption and Emission Spectrometry 

- Ultraviolet - Visible Spectrophotometry Principle and Instrumentation – 

Atomic Absorption Spectroscopy Principle and Instrumentation - Flame 

Photometer - Fluorimetry - Nephelometry and Turbidimetry - Principles, 

Chromatography - Principle and Classification 

10 

3. Column Efficiency and Resolution – Quantitative Determination - Column 

Chromatography - Thin Layer Chromatography – Principle and Application 

of Ion chromatography - Application Gas Chromatography (GC) - Principle 

and Application of High Precision Liquid Chromatography (HPLC) – Ion 

Chromatography Mass Spectroscopy - Gas Chromatography Mass 

Spectroscopy (GCMS) 

10 

4. Electro Chemical Methods - Electrochemical Cell - Reference Electrodes - 

Cyclic Votametry - Polarograph – Oscilloscopi Polarography - Ion Selective 

Electrodes - Conductometry - Electrolytic Conductivity - Specific 

Equivalent and Molar Conductance - Working Principles of pH, EC, TDS 

Meters 

08 

5. Material Characterization Techniques - SEM, TEM, XRD, FTIR, Thermal 

Analysis – Working Principles and Applications. 

07 

 Total 45 

 

List of References: 

1. D. A. Skoog, D.M. West and T.A. Nieman, “Principles of Instrumental Analysis”, 5th Ed. 

Thomson Asion (P) Ltd. Singapore, 2004. 

2. H. H. Willard, L. L. Merit, J. A. Dean and F. A. Settle, “Instrumental Methods of Analysis”, 

7th Ed. CBP Publishers and Distributors, New Delhi, 1988 

 

 

6IF81: INFRASTRUCTURE TECHNOLOGY & MANAGEMENT 

CREDITS - 3 (LTP:3,0,0) 

 

Teaching and Assessment Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
100 

3 0 0 3 60 40 00 00 
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Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Infrastructure: 

Definitions of infrastructure, Governing Features, Historical overview of 

Infrastructure development in India, Infrastructure Organizations & Systems, 

Challenges of managing Infrastructures.  

06 

2 Infrastructure Planning: 

Typical infrastructure planning steps, Planning and appraisal of major 

infrastructure projects, Screening of project ideas, Life cycle analysis, Multi-

criteria analysis for comparison of infrastructure alternatives, Procurement 

strategies, Scheduling and management of planning activities, Infrastructure 

Project Budgeting and Funding, Regulatory Framework, Sources of Funding, 

Maintenance, Rehabilitation and Reconstruction strategies.  

10 

3 Project Management: 

Introduction to project management processes - Initiating, Planning, Executing, 

Controlling, and Closing processes; Project Integration Management - Project 

plan development, Project plan execution, and Overall change control; Project 

Scope Management - Initiation, Scope planning, Scope definition, Scope 

verification, and Scope change control. 

10 

4 Economic Analysis: 

Concepts and Applications, Principles of methodologies for economic analysis 

of public works, Social welfare function, indifference curves and tradeoffs, 

Demand curves and price elasticities; Benefit-cost ratio and internal rate of 

return; Shadow pricing; Accounting for risk and uncertainty; Financial 

Evaluation - Time value of money, Investment criteria, Project cash flows – 

elements and basic principles of estimation, Financial estimates and 

projections, Cost of capital, Rate of return; Project risk analysis; Political and 

social perspectives of infrastructure planning. 

10 

5 Case studies 06 

 Total  42 

 

List of References: 
1. Goodman and M. Hastak, “Infrastructure planning handbook: Planning, engineering, and 

economics”, McGraw-Hill, New York, 2006.  

2. J. Parkin and D. Sharma,”Infrastructure planning”, Thomas Telford, London, 1999.  

3. P. Chandra, “Projects: Planning, analysis, selection, financing, implementation, and review”, 

Tata McGraw-Hill, New Delhi, 2009.  

4. J. D. Finnerty,”Project financing - Asset-based financial engineering”, John Wiley & Sons, 

New York, 1996.  

5. L. Squire and H. G.van der Tak, “Economic analysis of projects”, John Hopkins University 

Press, London, 1975.  

6. T. J. Webster, “Managerial economics: Theory and practices”, Elsevier, New Delhi, 2003. 
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6MD81: ROBUST DESIGN 

CREDITS - 3 (LTP: 3, 0, 0) 

 

Course Objective:  

To expose the use of Robust Design to harness maximum information from experiments, empirical 

model fitting and optimization of fitted models 

 

Teaching and Assessment Scheme: 

Teaching Scheme 

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE  

100 3 0 0 3 60 40 0  0 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Introduction: What is robust design? How a designed experiment works. 

Basic components, Terminology, etc., History and Background, Over-the-

wall design, measurement Of quality, stages in experimental design, P-

Diagram, Review of statistics, Statistical analysis of a designed experiment, 

ANOVA, Modeling, predictions, signs of trouble. 

10 

2 Basic components of a Robust Design experiment: Array Design for 2-

level factors:- Basic concepts. Array design, equivalence of arrays, and 

comparison with one-at-a-time approach; Interactions. Definition and 

meaning, confounding, resolution, strategies for mitigation and control; 

Design trade-offs and strategies. Experimental triangle, array design 

strategies, randomization. Selection of the characteristic response:- Good 

experimental practice; Linked to long-term improvement; Ease of 

optimization and implementation; Taguchi’s S/N ratios; Process capability 

(Six Sigma). Inclusion of real-world variability:- Identification and selection 

of noise conditions; Strategies; Tolerance design 

16 

3 Additional techniques and concepts: Three-level and modified array 

designs- Standard three-level designs; Design strategies for three-levels; 

Modification of standard (2 and 3-level) designs. Additional analysis 

techniques- Pooling of unused columns; Pooling of smallest effects; 

Replication; Normal probability plots. Response Surface Methodology 

16 

 Total  42 

List of References: 

1. Douglas Montgomery, “Design and Analysis of Experiments”, John Wiley and Sons pub., 1997  

2. DeVor, Chang and Sutherland, “Statistical Quality Design and Control”, Prentice Hall pub., 

1992  

3. Wu and Hamada, “Experiments, Planning, Analysis, and Parameter Design Optimization”, 

John Wiley and Sons pub., 2000  

4. Funkenbusch, “Practical Guide to Designed Experiments: A unified, modular, approach”, 

Marcel Dekker pub., 2005  
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5. Fowlkes and Creveling, “Engineering Methods for Robust Product Design”, AddisonWesley 

pub., 1995  

6. Phadke, “Quality Engineering using Robust Design”, Prentice Hall pub., 1989 7. Genichi 

Taguchi, “Introduction to Quality Engineering”, American Supplier Institute pub., 1988. 

 

Course Outcomes (COs):  

1. Explain basic terminologies used in Robust Design 

2. Use 2-level designs to  conduct experiments for model fitting 

3. Use 3-lecel designs to conduct experiments for modelling and optimization 

 

 

6MD82: OPTIMIZATION TECHNIQUES 

CREDITS - 3 (LTP: 3, 0, 0) 

 

Course Objective:  

To apply appropriate optimization technique to solve non-linear engineering problems. 

Teaching and Assessment Scheme: 

Teaching Scheme 

(Hours per Week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
100 

3 0 0 3 60 40 0 0 

 

Course Contents: 

Unit 

No 
Topic 

Teaching 

Hours 

1 Introduction to Optimization: 

Mathematical formulation, Classification of optimization problems, Engineering 

applications of optimization 

02 

2 Classical Optimization Techniques: 

Single variable optimization, Multivariable unconstrained optimization, 

Multivariable optimization with equality constraints: Direct substitution, method 

of Lagrange multipliers, method of constrained variation. 

Multivariable optimization with inequality constraints: Kuhn-Tucker conditions. 

08 

3 Single Variable Optimization: 

Unimodal function, Elimination Methods: unrestricted search, exhaustive 

search. Dichotomous search, Interval halving method, Fibonacci method, 

Golden section method. 

Interpolation Methods: Quadratic and cubic interpolation methods. 

Direct Root methods: Newton method, Quasi-Newton method, Secant method. 

06 
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Unit 

No 
Topic 

Teaching 

Hours 

4 Multivariable unconstrained optimization: 

Direct search methods: Random search methods, Grid search method, Univariate 

method, Hooke and Jeeves method, Powell’s method. 

Indirect search methods: Steepest descent method, Conjugate gradient method, 

Newton’s method. 

08 

5 Multivariable optimization with equality constraints: 

Random search methods, Sequential linear programming, Sequential quadratic 

programming. 

Basic approach of penalty function methods, Interior and exterior penalty 

function methods. 

08 

6 Geometric Programming: 

Introduction, polynomials, Unconstrained Geometric Programming Problem: 

Arithmetic–Geometric inequality, Primal–Dual relationship and Sufficiency 

conditions. 

Constrained Geometric Programming problem Applications of Geometric 

Programming. 

06 

7 Modern Methods of Optimization: 

Genetic algorithms, simulated annealing, fuzzy optimization, neural-network-

based methods, Particle Swarm Optimization. 

04 

 Total  42 

 

List of References: 

1. Rao S. S., “Engineering Optimization: Theory and Practice”, 3rd edition, New Age 

International (P) Ltd Publishers. 

2. Jasbir S. Arora, “Introduction to Optimum Design”, McGraw Hill. 

3. Ravindran A., Ragsdell K. M. and Reklaitis G. V., “Engineering Optimization: Methods and 

Applications”, 2nd edition, Wiley India. 

4. Belegundu A. D., Chandrupatla T. R., “Optimization Concepts and Applications in 

Engineering”, 2nd edition, Cambridge University Press. 

5. Kalyanmoy Deb, “Optimization for Engineering Design: Algorithms and Examples”, Prentice 

Hall. 

 

Course Outcomes (COs):  

At the end of this course students will be able to …  

1. Formulate an engineering problem. 

2. Compute the optimum solution of continuous and differential function. 

3. Use appropriate numerical method of optimization for single variable engineering problem. 

4. Apply optimization techniques to solve multivariable unconstrained problem. 

5. Apply optimization techniques to solve multivariable constrained problem. 

6. Apply geometric programming method to solve polynomial function problem. 

7. Outline the modern methods of optimization. 
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6MD83: RELIABILITY ENGINEERING AND QUALITY CONTROL 

CREDITS - 3 (LTP: 3, 0, 0) 

 

Course Objective:  

 To apply quality assurance, DOE and reliability tools in various industrial applications. 

Teaching and Assessment Scheme: 

Teaching Scheme 

(Hours per Week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
100 

3 0 0 3 60 40 0 0 

 

Course Contents: 

Unit 

No 
Topic 

Teaching 

Hours 

1 Total Quality Management: 

Concepts of Quality Engineering, TQM- Tools and Techniques;- Quality 

Function Deployment (QFD), Failure Mode and Effect analysis (FMEA), Six 

sigma control, Poka-Yoke, 7QC Tools, 7 New Quality Improvement Tools. 

07 

2 Quality Assurance and Acceptance Control: 

Quality Assurance, Acceptance Sampling;- Lot by lot sampling, probability of 

acceptance in single, double, multiple sampling techniques. OC curves – 

producer’s Risk and consumer’s Risk. AQL, LTPD, AOQL concepts-standard 

sampling plans for AQL and LTPD- uses of standard sampling plans. 

08 

3 Experimental Design: 

Basis statistics, hypotheses test, F test, Chi-square test ,one factor at a time, 

orthogonal design, point and interval estimates, Two factors, Full factorials, 

Fraction Factorials, Taguchi,s quality Engineering-loss function, orthogonal 

Arrays, Signal to Noise ratio(S/N). 

08 

4 Probability Theory: 

Fundamental laws of probability, Conditional probability and multiplication 

rules, Random variables; Probability distribution; Discrete and continuous 

distribution. 

02 

5 Reliability Concepts: 
Reliability engineering fundamentals; Failure data analysis; Failure rate; 

mortality curve; Concept of burn in period; Useful life and wear out phase of a 

system; Mean time to failure (MTTF); Mean time between failure, (MTBF) and 

mean time to repair (MTTR); Reliability in terms of Hazard rate and failure 

density, maintainability, availability, Hazard models-constant, linearly 

increasing and weibull models. Bath-tub Curve. 

05 
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Unit 

No 
Topic 

Teaching 

Hours 

6 System Reliability and Fault tree analysis: 

System reliability-series, parallel and mixed configuration, application to 

specific Hazard models, methods of solving complex systems, Markov model. 

Fault tree Analysis- fault tree construction and calculation of reliability, truth 

table, De Morgans theorem and application to reliability analysis. 

09 

7 Risk Assessment: 

Definition and measurement of risk - risk analysis techniques - risk reduction 

resources - industrial safety and risk assessment. 

03 

 Total  42 

 

List of References: 

1.  Grant E L, Statistical Quality Control“, McGraw-Hill. 

2.  Shrinath L S, Reliability Engineering” Affiliated East west press. 

3.  Besterfield D H, Quality Control, Prentice Hall. 

4.  I. R. Miller, J. E. Freund and R. Johnson, “Probability and Statistics for Engineers”, Prentice 

Hall. 

5.  Connor P.D.T.O. Practical Reliability Engineering”, John Wiley. 

6.  Naikan V N A Reliability Engineering and Life Testing”, PHI Learning Private Limited. 

 

Course Outcomes (COs):   
At the end of this course students will be able to  

1. Identify the quality issues of a product/process. 

2. Evaluate the acceptability of product/service/process. 

3. Apply DOE for a given application 

4. Analyze field failure data for reliability 

5. Determine system reliability from reliability of subsystems and elements. 

6. Outline risk assessment techniques. 

 

 

6SE81: DISASTER MANAGEMENT AND MITIGATION 

CREDITS – 3 (LTP:3,0,0) 

 

Teaching and Examination Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
100 

3 0 0 3 60 40 00 00 
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Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Introduction to Natural & Man-made Disasters : Understanding Disasters, 

Geological and Mountain Area Disasters, Wind and Water Related Natural 

Disaster, Man Made Disasters 

04 

2 Introduction  to  disaster  Preparedness,  Concept  &  Nature,  Plan,  Disaster 

Preparedness For People and Infrastructure, Community based Disaster 

Preparedness Plan 

04 

3 Technologies for Disaster Management Role of IT in Disaster Preparedness, 

Remote Sensing, GIS and GPS, Use and Application of  Emerging 

Technologies,  Application  of  Modern  Technologies  for  the  Emergency 

communication, Application and use of ICST for different disasters. 

08 

4 Rehabilitation, Reconstruction And Recovery:  Introduction and basic 

concept 

08 

5 Disaster  Response  And  Management:  Introduction  to  Response  Essential 

Components, Stakeholders Co-ordination in Disaster Response, Human 

Behaviour and Response Management and Relief Measures 

06 

6 Risk Assessment And Vulnerability Analysis: Introduction and basic 

concept 

06 

7 Disaster Mitigation : meaning and concept, Disaster Mitigation Strategies, 

Emerging Trends in Disaster Mitigation, Mitigation management, Role of 

Team and Coordination 

06 

 Total 42 

 

List of References: 
1. Bryant Edwards (2005): Natural Hazards, Cambridge University Press, U.K.  

2. Carter, W. Nick, 1991: Disaster Management, Asian Development Bank, Manila.  

3. Sahni, Pardeep et.al. (eds.) 2002, Disaster Mitigation Experiences and Reflections, Prentice 

Hall of India, New Delhi.  

4. Bryant Edwards (2005): Natural Hazards, Cambridge University Press,U.K.  

5. Roy, P.S. (2000): Space Technology for Disaster management: A Remote Sensing & GIS 

Perspective, Indian Institute of Remote Sensing (NRSA) Dehradun.  

6. Sharma, R.K. & Sharma, G. (2005) (ed) Natural Disaster, APH Publishing Corporation, New 

Delhi.  

7. Kasperson, J.X., R.E. Kasperson, and B.L. Turner III (Eds.), 1995, Regions at Risk: 

Comparisons of Threatened Environments, United Nations University Press, Tokyo  

8. Singh Satendra (2003): Disaster Management in the Hills, Concept Publishing Company, New 

Delhi.  

9. Taori, K (2005) Disaster Management through Panchayati Raj, Concept Publishing Company, 

New Delhi.  
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6TE81: ROAD SAFETY AND ENVIRONMENTAL IMPACT ASSESSMENT 

CREDITS – 3 (LTP:3,0,0) 

 

Course Objectives: 

1. To learn the importance of road safety. 

2. To study the process of the road safety audit. 

3. To identify the safety-related critical issues during the development and construction stage of 

a highway project. 

4. To apply the analytical and technical skill for the provision of remedial measures. 

5. To study the environmental impact assessment of highway projects 

 

Teaching and Assessment Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
100 

3 0 0 3 60 40 00 00 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Introduction 

Introduction to road safety engineering, role of road safety policy, road safety 

plans, causative factors in accidents, biomechanics of accidents and 

crashworthiness (frequency and nature of injuries, biomechanics of impact, 

injury severity scaling, vehicle crashworthiness) 

08 

2 Collision Analysis and Remedial Measures 

Collision analysis and effective road safety engineering, education and 

enforcement measures for accident reduction 

08 

3 Cost Analysis of RS 

Estimating accident savings and economic benefits of it. Procedures in road 

safety audit, design standards, audit tasks, stages of road safety audit, key 

legal aspects 

08 

4 Road Design Issues 

Road Design Issues in RSA’s. Structuring RSA report 

09 

5 Environmental Impact Assessment (EIA) 

Environmental statement & target areas fixation, scoping, objectives, Air 

pollutants transport models, noise propagation models, methods for carrying 

out EIA starting from feasibility studies; case studies of EIA with special 

emphasis on developmental projects like highways, Preparation of 

environmental management plan (EMP) Procedure for obtaining 

environmental clearance, sitting guidelines for Transportation projects. 

Public participation in carrying out EIA and EMP. Environmental Auditing 

including resources auditing, procedure, case studies. 

12 

 Total 45 
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List of References: 

1. Babkov V.F., “Road conditions and Traffic Safety”, MIR publications, - 1975.  

2. K.W. Ogden, “Safer Roads – A Guide to Road Safety Engg.” Averbury Technical, Ashgate 

Publishing Ltd., Aldershot, England, 1996.  

3. Kadiyali, L.R., “Traffic Engineering and Transport Planning”, Khanna Publications. New 

Delhi, 2009.  

4. K.W. Ogden, “Safer Roads – A Guide to Road Safety Engg.”Averbury Technical, Ashgate 

Publishing Ltd., Aldershot, England, 1996.  

5. Latest Editions of Relevant Indian Roads Congress (IRC) Publications for “Design of Roads 

and Road Safety”.  

6. Khanna and Justo, “Text book of Highway Engineering”, Nemchand Brothers, Roorkee, 2001.  

7. Little A.D., “The state of art of Traffic Safety”, Paraeger Publishers, New York, 1970  

8. Robert F.Baker, "The Highway Risk Problem – Policy Issues in Highway Safety", John Wiley 

and Sons.  

9. Evans S.K., “Traffic Engineering Handbook”, Institute of Traffic Engineers, USA  

10. Canter L.W., “Environmental Impact Assessment”, McGraw-Hill, 1997  

11. Betty Bowers Marriott, “Environmental Impact Assessment: A Practical Guide”, McGraw-

Hill Professional, 1997. 

 

 

6TE82: TRANSPORTATION SYSTEM ANALYSIS 

CREDITS – 3 (LTP:3,0,0) 

 

Course Objectives: 

1. To study essential concepts of transportation system. 

2. To study various technical terms used in transportation. 

3. To know about the data collection and application of models. 

 

Teaching and Assessment Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
100 

3 0 0 3 60 40 00 00 

 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Transportation and Society-Factors in Transportation Development 
Functions, Problems & factors in Transportation Planning, Development of 

Transportation Systems in India, Growth of Transport, Trends in Traffic, 

Imbalances in Transport System, New Evidences on Traffic Flow, Optimum 

Inter Model Mix, Study on National Transport Policy. 

09 
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Unit 

No. 
Topics 

Teaching 

Hours 

2 Transport Technology 
System Classification and their Variation; Study of Conventional Systems of 

slow & fast modes, Automatic Rapid Transit; Dual Modes, Demand Buses 

and Variation in other Slow-Moving Vehicle Technologies; Unconventional 

Systems such as Automatic Cabin Systems, PRT Networks. Individual 

Vehicle Motion; Resistance of Air, Water and Ground Modes; Propulsion 

Forces, Basic Performance Relationships; Acceleration and Velocity 

Profiles. 

14 

3 Levels of Service 
Factors in Operation, Levels of Service and Performance Criteria, Quality of 

Service: Capacity and Levels of Service of different Transportation Systems; 

Safety and Dependability, Flexibility, Speed, Acceleration, Deceleration, 

Comfort and Environmental Effects of the different Transportation System 

on the Performance Criteria. 

14 

4 Operational Controls of Air, Water, Railway and Highway 

Transportation Systems 

Functions of Control & Communications, Dispatching Policies, Interval 

Control, Signals and Traffic Control Devices, Navigational Aids of the 

different Transportation Systems. Air Traffic Control; Navigational Control. 

Automatic Signalling Systems of Railway and Highway Movements are 

proposed to be covered in this. 

08 

 Total 45 

 

List of References: 
1. Willam, Hay, “Introduction to Transportation Engineering”, John Wiley, New York.  

2. Edward K. Morlock, “Introduction to Transportation Engineering & Planning”, International 

Student Edition, Mc-Graw Hill Book Company, New York.  

 

 

 

6EE32: DISSERTATION-II 

CREDITS – 16 (LTP:0,0,32) 

 
Teaching and Assessment Scheme: 

Teaching Scheme  

(Hours per week) 
Credits Assessment Scheme Total 

Marks 

L T P C 
Theory Marks Practical Marks 

ESE CE ESE CE 
600 

0 0 32 16 - - 240 360 
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