Twenty Eighth Meeting
23.07.2009

Minutes of the meeting of the Senate of MNNIT, Aliahabad held on 23.07.2009 (Thursday) at 3.30 p.m. in
the Conference Room of the Institute.

Following members were present:
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Prof. A B Samaddar
Prof. S.K. Agrawal
Prof. Satya Shee

~ Prof. AX. Misra

Prof. T. N. Sharma
Prof. V.K. Nema

Prof. R.K, Srivastava, CED
Prof. Raghuvir Kumar
Prof. R. C. Mehta

Prof, P. K. Mishra
Prof. Sudarshan Tiwari
Prof. Nirjhar Roy

Prolf. Triloki Nath

Prof. Rakesh Mathur
Prof. S.K. Duggal

Prof. Dinesh Chandra
Prof. Vineeta Agarwal
Prof. R. K. Srivastava, MED
Prof. Peelam Singh
Prof. Rajeev Tripathi
Prof. M.M. Gore

Prof. Rakesh Narain
Prof. Anuj Jain

Prof. Geetika

Prof. R.K. Singh

Prof. H. N. Kar

Prof. P.K. Dulta

Prof. AK. Sachan
Prof. P. P. Sahay

Prof, M. D. Singh

Prof. A. K. Singh

Prof. A. D. Bhatt

Sri Sarvesh K Tiwari

Special Invitee
1. Dr.R. K Tripathi

Director f Chairman
Member

Regislrar/ Secretary

Dy Dean {A.A.)

The Chairman exlended welcome lto the members of the Senate especially new member, Prof. A. D.

Bhalt, MED who was allending the Senate meeling for the first time and thanked them for laking their time ou!

lo attend the meeting.
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Following resolutions were passed:

1.

To confirm the minutes of the meeting of the Senate held on 10.02.2009 and emergent
meeting of the Senate held on 24.02.2009 and 22.05.2009. ‘

The Senate confirmed the minutes of its meeling held on 10.02.2009 and its emergent meetings
held on 24.02.2009 and 22.05.2009 without any observation.

To consider the mercy appeal of students of various department.

(0

(i)

The Senate considered the mercy appeal of Ms. Bora Susismita Jogendranath, (Regisration No.
2002845) B.Tech. IT for allowing her, extension of one year, after the completion of maximum
period of seven (07) years and approved the same as a special case. She was allowed to register
in the odd semester of 2009-10,

The Senate considered the mercy appeals of other students of different departments and
programmes on various grounds and referred the same to the Sub-Commiltee of the Senate on
urgent academic malters constituted in its meeling held on 24.08.2008, for making its
recommendation to the Chairman, Senate.

To consider the proposal of Department of Electrical Engineering.

(a)

The Senate considered the proposal of the Deparlment of Electrical Engineering for revision in
structure of courses of exisling programmes of the department and approved the same. The
revised course structure as approved by the Senate in enclosed here as Annexure-.

The Senate considered the proposal of the Department of Electrical Engineering for starting a new

~ M.Tech, programme — M.Tech. Eleclrical Engineering (Energy Recourses and Systems) and

approved the same in principle. The Senate suggested that a workshop may be organized
preferably with outside experis and modifications, if any, passed in the workshop may be
incorporated, with the approval of Chairman Senate, before starting the programme,

The Senate considered the proposal of the Department of Eleclrical Engineering for provision of
one external examiner for M.Tech, Thesis Board, and agreed for the same in principfe. The Senate
desired that revised composition of M.Tech. Thesis Board should be proposed through SPGC and
put up in the next Senale meeting for consideration,

To consider the proposal of various departments for starting new elective courses:

(a)

The Senate considered the proposal of the Department of Computer Science and Engineering for
staring two new elective courses for M.Tech. programmes of the department, namely, Multimedia
System (CS382) and Service Oriented Architecture (CS381), and resolved that details of the proposed
course be circulated fo all the Senate members for observations, if any. If no observations are received
within one week, then the same may be put up to the Chairmari, Senale for approval,
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(b) The Senate considered the proposal of the Department of Civil Engineering for starting a new
professional elective course “Limit State of Design of Steel Structures” for B.Tech. final year and
M.Tech. 1styear programmes of the department and approved the same. |
The course structures and syllabus of the new course as approved by the Senale in enclosed
herewith as Annexure - II.

(c) The Senate considered the proposal of the Department of Mechanical Engineering for revision of
course structure and syllabus of the M.Tech. Programme in Product Design and Development,
offered by the department and approved the same.

(d) The Senate considered the proposal of the Department of Physics for revision of course skructure
and syllabus of the course offered by the department for B.Tech. 1s! year of all the branches. After
discussion it has been resolved that the following commitiee may look info the revised course, in
light of the courses offered by other depariments for B.Tech. I and Il semesler onwards and
submit its recommendations to the Chairman, Senate for consideration.

()  Prof. Sudarshan Tiwari
() Prof. Dinesh Chandra
(ili)  Prof. Anuj Jain
(iv) Prof. P. P. Sahay
{v) Prof. N. D. Pandey
To piace the following reporting matter:

The Senate noted the approval accorded by the Chairman, Senate / Chairman, SPGC on the following
matters:

(a)  Recommendation of the Ph.D. Oral Boards of the different department of the following students:

''S. No. | Name Reg. No. Department

1. Mr.Samir Saraswali 2002RME03 MED

2. Mr.Dharmendra 2002RCED2 CED

3. Mr.Amit Rai Dixit 2004RME03 MED

4. Mr. Sumit Gandhi 2004RAMD1 AMD

5, Mr. Ravi Kant 2006RME02 MED

6. | Mr. Dilip Kumar Kolhari | 2004RELOZ ECED

7. Mr. Dileep Singh 2004RMS02 SMS

8. Mr. D.Seshachalam 2003REEQ01 ELE

9 Mr. Anil Kumar Mishra | 2004RAMO4 AMD

(b) Appo}ntmenl of Prof. Harnath Kar as Chairman, SPGC w.e 1. 10.07.2009 for a period of one year.
The Senate welcomed the appointment and acknowledged the services rendered by ottlgoing
Chairman SPGC, Prof. Rajeev Tripalhi.

(c) Course Structure and Syllabus of the M.Tech. (Biotechnology) Programme of the Department of
Applied Mechanics. Approved course structure and syllabus is enclosed as Annexure - III,

(d) Extension of one year granted to Mr. Manoj Kumar Khurana {Registration No, 2003RMEO03), a

Ph.D. student of Mechanical Engineering Department to complete his thesis work.
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(e)  Extension of one year granted to Mr. Vallurupalli Murali Mohan (Registration No. 2003RMEQ2), a
Ph.D. student of Mechanical Engineering Department to complete his thesis work.

()  The Senale also noted the approval accorded by the Chairman SPGC for change of registration of
Mr. Sumat Kumar (Registration No. 2008RPH02}, a Ph.D. student of Department of Physms from
Fuil time to off campus.

To consider the recommendations of the Committee constituted by the Senate to review the

procedure for the award of Gold Medal amongst the students having a tie.

The Senate considered the recommendation of the commitiee constituted by the Senale to review the

procedure for the award of Gold Medals amongst the sludents having a tie and approved the same. The

recommendation of the committee as approved by the Senate is enclosed here as Annexure - IV.

The Senate considered the recommendation of the committee constituted by the Senate to review

thg provision of the Summer Semester.

The Senate considered the recommendalion of the commitiee conslituted by the Senate to review the

Summer Semester and resolved that the same commillee with the inclusion of Prof. A. D. Bhatl as a

member may study the system in place at IIT Roorkee, IIT Kharagpur, IIT Delhi, IT Kanpur and any of the

NITs and submit its recommendations considering the system/praclices prevailing at these institutions.

Any other matter with the permission of the Chair.

The Senate considered the following matters with the permission of the Chair;

(@) The Senale considered the request of Mr. Brijesh Singh (2003RMEO1), an off campus Ph.D.
student of Departmenl of Mechanical Engineering for extension of one academic session to
complete the research work and approved the same.

(b) The Senate considered the request of Sri Sanjeev Rai, Leclurer, Department of Electronics and

’ Communication Engineering for transfer of Ph.D. registration along with course credits completed at
NIT Silchar to MNNIT Allahabad and approved the same. Official transcript of the grades and
credits earned by Mr. Rai alongwith the syllabus should be considered by DPGC.
Recommendations of DPGC through SPGC may be sent to Dean (Academic Affairs) for record of
the candidate.

The meeling concluded with a vote of thanks to the Chair.

“Approved
N
,Hro ey
(A B Samaddar) ©4/9/9 (Sdrvesh K Tiwari)
Director/ Chairman, Senate Registrar/Secretary
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DEPARTMENT OF ELECTRICAL ENGINEERING
MNNIT Allahabad

Summary of the chanees in the extsing-M.Tech course structure

As per the meeiing of Department Post Graduate Commitiee (DPGC) & Departmental

FFacuht
correc

Y Members held on 07/05/2009 at 3:30 PM, following are the summary of
lions in the existing M.Tech —Electrical, course structure for the specialization in

Control & Instrumentation, Power System and power Electronics & ASIC Design.

LSS RN R

. Term Project has been removed from both first and second semester,

All the courses are now of 4-credit. .

For Elective courses, there is a compulsory Seminar requirennt,

Industrial Electronics has been shifted in the first semester and Industrial drive in
the 3rd semester for the M. Tech Parl-time students. .

Virtual Instrumentation has been introduced in the Electve-11 & 1] in.the 2nd
Scmester,

Robo-modelling & Control is introduced in the Electve-1] & I in the 2nd
Scimester of M, Tech-Control & Instrumentation,

Robotics Vision is introduced in the Ist Semester Electjve [or all the above
Specializations.

For M. Tech (C&1), Digital Control System in place of Electrical Drives hay been
introduced in the firgt semesler as a core course, .

Similarly, For M. Tech (Power System), Flexible AC Transmission System has

~ been introduced in place of Electrical Drives in the first semester as a core course,

12

. For M. Tech (PE & ASIC Design), Electrical Drives shall continue 10 be the core *
course in the first semester. ‘ '

- Two courses out of three, 1., Electrical Drives, Digital Control., System and
Flexible AC Transmission System, have been included in the list of Elective-1
course {as applicable), o s

. The syllabus for many subjects has been updated:

26 of /0 j
(Dr. Rajesh Gupta) -
Convener DPGC




M. Tech, (Electrical Engincering)

With specializations
In
Control & Instrumentation
Power Llectronics & ASIC Design
Power Systems

Course Structure & Scheme of Evaluation
(Effective from the session: 2009-2010)

MNNIT, Allahabad (Decmed University)




M.TECH (Electrical Eugineering)
Specialization: Control & Instrumentation

Lirst Sewrester

(Effective from the session 2009-2010)

L T P C|Mid Mid TA | Eid PRACTICAL | Total
_sem seni sem. | TA jExam | Marks
Exam 1 | Examli Exam
Core Subjects o
« LE 901 Applied System Theory 300 2 4315 15 10 40 10 10 | 100
+ LELY10 Digital Control System 300 2 4|15 15 10 40 10 16 | 00
+ FLEY93 Industriat Electronics 306 2 418 15 10 10 10 10 | 100
s Elective - 1 4 0 0 4720 20 2 40 - - 100
*Seminar per week
130 6 16 B 1w |
Secoudt Seniester
L T P C| Mid Mid fA § End PRACTICAL Total
seim sem sem, | TA  fExam | Marks
Exam | | Examli Exam
Hurd Core Subjects - .
o EE 904 Opimal and Adaptive Control 3 072 4115 13 10 40 10 | t00
+ EEY0S Industrial Instramentation 3 6 2 A5 13 10 140 10 10 | 100
Suft Core Subjects ’
» Blective - 1I7 4 0 0 4320 20 20 | 40 100
o Blective -~ 7 400 0 4?20 20 20 40 - 160
*Seminag per week
4 0 4 1o 460
Sumaner Interuship/Sununer Projects/Entreprencurinl ‘
Skill development Teaining
L T " C}End Total
Sem. Nlarks
Exam
« EEY73 Summer Inteenship/Summey
Projects/Ewteeprencuriat
Skilt development Training® 0y 04 100 100
{6-8 weeks)
0 0 04 100

£ AL the end of second sewester, every studeat will ge Tor above

progranume during the summer vacilion




Third Seimester

~ LT 1rcC End Total
Sem. Marks
Exam
o EEYS0 Stute of Atk Seainar 6 0 04 _IOO 100
o EE9YI Thesis 0 0 038 - -
o o 012 100
Fourth Scmester
LT P C End Total
Sem. Marks
Exam

v EE991 Thesis 0 0 0 16 - -

(continuation of third semester tiesis)

‘Elective |

EEY21 Conlrol Techniques in Power Eleetronies

E1922 Microprocessor and Micro-controller based systems
LEY23 Robotics Vision

EE924 Optimization Techniques

LE923 Digital System Shmulation

EE9206 Lxpert Systems

EE927 Power Semiconductors

EE928 Digital Signal Processing

EES$ ] Fiexible AC Transmission Systems

EE902 Electrical Drives

Eleetive 11 & 111

EL930 Industrial Process Control

ELE931 Non Linear Systems

EE932 Neuro-Fuzzy Conirol Systems
EE933 Biomedical lnstramentation
L2E934 Rabot Modeling and Control
EE933 Process Aulomation

EE936 CAD of Control

EE937 System ldentification & Estimation
EE938 Robust Control Systems

EE93Y Stechastic Contruf System

EE940 Reliability Engineering

BE94T Advanced Digital Design

EE92 Sinulation of Modern Power Systems
EES43 Distribution Automation

EE944 SCADA of Power Systems
EE952Virlal Instrumentation




M.TECH (Electrical Engineering)

Specialization: Power Electronics & ASIC l)cuLn

First Semester

(Effective trom the session 2009-2010)

* At e cnd of second semester, every student will go for above programme during the samuier vacalion

LT P C|Md Mid TA | End | PRACTICAL Total
sem scin sem. | TA |Exam | Marks
Exami ! { Exainli Exam
Core Subjecis
¢ EE S0 Applied System Theory 30 2 413 15 10 40 10 10 | 100
v EE902 Flectrical Drives 30 2 4 3 3 10 40 106 10 100
« EEOU3 Industrial Glectionics 300 2 4] b I3 16|40 1o H 1 100
 Flective - 4 $ 0 04 (M 20 20 | 40 - ] 100
*Seminur per week
13 0 6 10 {00
Second Semester
LT P C| Mid Mid Fa B PRACTICAL Total |
sem sem sem. | A {Exam § Marks
_ Exant] | Examil Exam )
Hard Core Subjecty )
« EE9CG Advanced Power Eivctronics 30 2 4 115 ) 1] 40 i 19 100
+ FE9G7 ASIC Design 300 2 44135 15 0|40 i0 W | 160
Suft Core Subjects )
e Elective — 11* 4 0 0 4]20 20 20 7 5 40 - 100
v Elective — IH* 4 0 0 4|20 20 20 a0 - - 100
*Seainar per week
4 0 4 16 400
Sanimer lnternship/Summer I’rojcci'lenlrcprcm.-uri-.ll ;
Skith development Training :
L T PC|End Total
Sem. Marks
Exam
o EE975 Summer Internship/Summer
Projects/Entreprencurial )
Skill development Training® 0 0 04 100 100
{6-8 weeks)
¢ 0 04 Hou



Third Semester

LT #C End Total
Sen. Marks
. . Exam )
« EEYS0 Sute of Art Seminar 0 0 04 . 100 100
o EEYIL Thesis . 0 0 08
TR T 100

Fourth Semester

LT P C End Toral
Sen. Marks
Exam

o EEYY] Thusis 0 0 0 16 - -
(continuation of third scmester thesisy -

Elective ]

EE921 Control Techniques in Power Electronics

EE922 Microprocessor and micro-controller based systems
EE923 Robotics Vision

L1924 Optimization Techniyues

EE925 Digital System Simulation

iTE926 Expert Systems

EE927 Power Semiconductors

ELE928 Digital Signal Processing

EE91L Flexible AC Transmission Systems

EE210 Digital Comtrol System

LElective 11 & 111

EE204 Optimal & Adoptive Conlrol
EE905 Industrial Instrumentation

EE930 industeial Process Control

EE93 1 Non Lincar Systems

LEY32 Newro-Fuzzy Control Systems
EE940 Retiability Enginecring

LY Advanced Digial Design

E12942 Stmulation of Modern Power Systems
EE943 Distribution Autorution

EE944 SCADA of Power Systems
EE945 CAD of Power Electronics
EE946 Active Power Conditioning
EE947 Computer Aided Circuit Analbysis
CEY43 tnlormation Theory

LE949 Power System Stability & Control
LE952 Virual Instrumentation




M. TECH (Electrical Engineering)

Snpecinlization: Power System

{Eltective from the session 2009-2010)

First Semester

* At the end of second semester, every student will go for above prograasne during the sumnier vacalion

LT ¥ C[Md Mid TA | End PRACTICAL Total
sem sem sem. | TA  |Gxam | Marks
Exam [ | Examii Expm
Cure Stibjects
o EE 901 Appiied System Theory 3 0 2 4415 {5 10 40 10 0 | 100
o EE9T Flexible AC Transmission Systems 30 2 4115 15 10 10 10 10 | 100
o LESO3 Industeial Electionics J 0O 2 4 15 15 10 40 Y 10 10
o Elective — 1% 41 0 o a}?20 20 20 40 100
*Seminir per week
13 0 6 {6 400
Secand Semester
| LT P C|Md | Md TA | End | _PRACTICAL_| Total
sem sem sem. | TA  jExam | Marks
Exam | | Examll Exam
Hurd Core Subjects
« L9038 Economic Operation of Power System 300 2 41413 15 10 40 10 10 100
e BEY0Y Power System Protection ’ 308 2 47315 15 10 44 {0 10 | 100
Suft Core Subjecis
e Elegtive - 1i* 4 0 0 4|20 20 20 40 - 100
s Elective ~ HI* 4 0 0 420 20 20|40 - - 100
*Seminar per week
4 0 4 16 400
Summer fnlernship/Summer Projeets/Entreprencurial
Skill development Training
i L. T I' C}End Total
Sem. Marks
] Exam
v EE973 Summer Internship/Summer
Projects/Eateeprencurial
Skill development Training* 0 0 0 d 160 FO0
{6-8 weeks)
D0 04 100




Third Semester

L T P C End Total
Sen Muarks
. Exam
o ELYS0 Stute of At Seminar 0 0 04 100 100
* ELY91 Thesis 0 0 038§ -
g 0 0 12 100

Fourth Sensesier

LT pPC End Total
Sem. Marks
Exam

+ CE9Y] Thesis , 0 0 ¢ 16 -
teontinuittion of third scrmester thesis)

Llective |

EEY21 Control Techniques in Power Electronics
EES22 Microprocessor sand micro-controller based systems

_ EE923 Robotics Vision

EL924 Optimization Techniques

- EE925 Digital System Simulation

EE926 Experl Systems

EE927 Power Semiconductors _

EE928 Digital Signat Processing

EE911 Flexible AC Transmission Systems
EEYH Digital Controt System

Elective 11 & I

EEY04 Optimal & Adoptive Control
EESDS Industrial lnstrumentation
EEY30 Industrial Process Control
EE931 Non Linear Systems

EE932 Neuro-Fuzzy Control Systems
EE940 Reliability Engineering -

“HES4 T Advanced Digital Design

BEY2Z Simulation of Modern Power Systems
EE943 Distribution Automation

LE944 SCADA of Power Systems

EE945 CAD of Power Elcctronics

EE946 Active Power Conditioning

EEYA7 Computer Aided Circuit Analysis
EE2S Information Theory .

LEE949 Power System Stability & Control
8952 Virtua! Instramentation




M. TECH (Electrical Engineering)

Specinlization: Power System

(Effective from the session 2009-2010)

Iirst Seimester

LT P C| Mid Mid TA i End PRACTICAL | Tolal
sem sem sem, | TA jExam | Marks
A Exam] | Examli Exam
Core Subjects o
¢ EE 901 Applicd System Theory 30 2 4113 15 10 40 10 10 | 100
» EE911 Flexible AC Transmission Systems 30 2 4115 13 16 | 40 10 0 | 100
o ELE903 Industriat Electronics 30 2 413 & i 4o 10 10 {100
v Elective - 17 4 g 04 |20 20 20 Bl - 100
*Seminar per week
13 0 6 16 400
Secund Semester
L7 P CMid Mid TA | End PRACTICAL | Total
sem sem semn. | TA  TExum | Marks
Exam | | Examll fxam
Hurd Core Subjects
o L3903 Ccenomic Operition of Pawer Sy stei 30 2 4 I3 13 U 40 L 10 | 160
¢ EEQU9 Power System Protection 39 2 13 15 034y b 16100
Suft Core Subjecty
o lective - 117 4 0 0 4|2 20 20 40 - 100
« Efective - HII* 4 0 0 4| 20 0|40 - 1ov
*Seminar per week
4 0. 4 10 S0
Summer Internship/Summer Projects/Entreprencurial
Skill development Training
B L v rC|End Total
Sem. Marks
Exant
« DE973 Stunmer Internship/Sununer
Projecte/Entieprencurinl -
Skill devetopment Training* ¢ o 04 100 100
{6-3 weeks)
0 0 04 100

% At the end of second semester, every student will go for above programme during the summer vacution




Third Se

mester

LT rC End Total
Sem. Marks
Exam
o EE980 State of Art Sconinar 0 0 0 4 {006 100
o EL99T Thesis o 6 0 038
0 0 O 12 100

IFourth Semesicr

LT ¢C End Total
Sem. | Marks
Exam

* ELEY9I Thegis . 0 0 016 -
(continuation of third semester thesis)

Intective |

iLlective 1

LEE921 Control Techniques in Power Electronics

EE922 Microprocessor and micro-controller based systems
£L£923 Rebotics Vision

EL924 Optimization Technigues

ETL925 Digital System Stmwtlation

EL926 Expert Systems

EE927 Power Semiconduciors

EEY28 Digital Signal Processing

EE910 Digital Contrel System

EEY02 Efectrical Drives

[& 11
. LE904 Optimal & Adoptive Control
“EE931 Non Lincar Systems
EE932 Newro-Fuzzy Control Systems
12937 System Identitivation & Estimation
EE940 Reliability Enginecring
EES4T Advanced Digital Design
EE942 Simulation of Modern Power Systems
EE943 Distribution Automation
EE944 SCADA of Power Systems
EE946 Active Power Conditioning
EE949 Power System Stability & Control
EE950 Power System Planning
EE931 Lnergy Management Systems
EE952 Virtual Instrumentation




NM.TECH (Eleetrical Engineering) pari-time

Specialization: Control & Instrumentation

{Effective from the session 2009-2010)

First Scinester

L F P C|Mid Mid TA | Ead PRACTICAL | Tosal
sem - | sem sem. | TA [Exam | Marks
: Exam1 | Examll Exam
Cuore Subjects
o EE901 Applicd System Theory 3 0 2 4|15 15 16|40 - 10 19 { 100
« EES03 Industrial Electronics : 30 2 415 15 10 140 1o 0 { 100
6 0 4.8 200
Second Semester
L 1T ¢ Mid Mid TA § BEnd PRACTICAL Total
sem senm sen. | TA JExam | Marks
: Exami { Examli Exam
Huard Core Subjects )
« L 904 Optimal und Adaptive Control 300 2 4 5 15 10 40 10 1o ] 100
o EE90S Industrial instrimentation 30 24 5 I5 io 40 10 16 1100
6 0 4 8 200
Summer Internship/Summer Projects/Entreprencurial
Skill development Training :
LT P C|End Total
Sem, Marks
. Exam
« EE975 Summer Internship/Sumimer
Projects/Entreprencurial
Skill development Training* ‘ 0 0 04 100 100
{6-5 weeks)
0 0 04 00
* At the end of secondd semester, every student will go for above programme during the summer vacation
Third Semester
LT P CiMid Mid TA | End PRACTICAL Total
sem sem sem. | TA |Exam | Marks
Exam | | Exami Exam )
« EE910 Dipital Control System 30 2 4118 I3 10 | 40 H 10 | 100
s Elective = §* 4 0 04 20 20 20 5 40 - . 100
*Seminar per week
70 2. 38 200




o,

Fourtls Seinester

PRACTICAL

L T P C} Mid Mid TA | End Total
sem sem sem. TA  {Exam | Marks
Exam | Examl] Exam
Suft Core Subjects
v Elective - [1* 4 0 0 4}20 20 20 44 - - 100
v Elective — HE® 40 0 %2 20 20 40 - 100
*Seminar per week
8 0 0 8 200

ifth Senrester

LT IC End Total
Sem. Marks
Exam
o EEYSU State of Art Seminar 6 0 04 100 100
¢ EEY Thesis . 6 0 038 - -
0 0 0 12 100
Sixth Semester
L T P C End Total
Sem. Marks
Exam

o EEYH Thesis .0 0 0 16 - -
{cantinuation of fillly scmester thesis)

Flective I ) .
~ e EE921 Conwrol Techniques in Power Elcctronics
EE922 Microprocessor and Micro-controiier imse(_i systems
EE923 Robotics Vision '
EE924 Optimization Technigues
*  EE925 Digital System Simulation
+  EE920 Expert Systems
-+ EE927 Power Semiconductors
« EE928 Digital Signal Processing
o ELEQ T Flexibie AC Transmission Systems
»  EE902 Electrical Drives

4 & ¢

Elective 11 & 111
¢  EE930 Industrial Process Control
»  EE931 Non Lincar Systems
e EEY32 Newro-Fuzzy Control Systems
«  EL933 Biomedical Instrumentation
+  EE934 Robot Modeling and Control
+  EE935 Process Automation
e EE936 CAD of Control
¢ [E937 System kdentification & Estimation
«  EE938 Robust Control Systems
v EE939 Stochastic Control System
¢ EE940 Reliability Engincering
o EE941 Advanced Digital Design
o EE942 Simulation of Modern Power Systems
o EE943 Distribution Automation
+  EES SCADA of Power Systems
o BEE932 Virual Instrumentstion




[ S ST T
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M.TECH (Electrical Enpginecering) part-time

Specialization: Power Electronics and ASIC Design

(Ettective from the session 2009-2010)

First Scinester

Mid

End

LT P C| Mid TA PRACTICAL | Tolal
-1 sem sem sem. | TA |Exam | Marks
Exam | | Exmndl Exam
Core Sttbjects . :
o FE 901 Applied System Theory 3.0 2 4 5 13 14 40 10 10+ 100
+ EEY03 Isdustrial Electronics 3 06 2 4113 15 LN A 1] 10 10 {106
6 0 4 8 200 -
LT P C| Mid Mid TA | End PRACTICAL | Total
sem SCI sem. TA {Exam | Marks
Exam | | Exanil Exam
Hard Care Subjects .
¢ EE 906 Advanced Power Electronics 3 0 2 4 15 15 o 40 10 10 130
o GEYO7 ASIC Design 3 0 2 4 is 15 10 40 1 e | 100
6 0 4 8 200
Summer Internship/Summer Projects/Entreprencurial -
Skill development Training
. T P C | End Total
Sem. Marks
Exa
o EEO73 Sammer Internship/Summer
Projects/Entreprencurial
Skith development Training* 60 0 a4 1o 100
{6-8 weeks) -
b6 ud 100
* Af the end of second semester, every student will go for above programme during the summer vacation
Third Semester
L T 1I' €] Aid Mid TA | End PRACTICAL | “Total
s e sem, | TA  [Exam | Marks
Exam{ { Examli Exam
¢ HE9U2 Electnicat Drives ’ 30 2 4115 15 i 40 1o 4] 100
o Eleclive - ¥ 4 0 0420 20 20 40 - - 100
*Seminar per week
a 76 2 8§ 200




Fourth Semester

LT P Mid Mid TA | End PRACTICAL | Total
sEm sem sem, | TA  {Exam | Marks
s Exami i Examli Exum
Suft Core Subjects
» Elective - 11# - 4 0 0 4120 20 20 40 - - 100
¢ Elective~ 1Ii* - 4 0 0 4120 20 20 40 . - 100
*Seminar per week )
8 0 0 8§ 200
IFifth Semester
LT P C Ead Total
Sem. Marks
Exam
v EE980 State of Art Seminar 0 ¢6°0 4 100 160
¢ EE99I Thesis 0 0 038 - -
v o0 o0 12 100
Sixth Semester
LT P C |'bnd Total |
Sem, Marks
Exant

o EEY9E Thesis 0 0 016
(continuaticn of Ak semester thesis)

Eleetive [

Lleetive

EEY21 Condrol Technigues in Power Electronics

LEE922 Microprocessor and micro-controller based systems
EEY23 Robotics Vision :

EE924 Optimization Techniques

EE925 Digital System Simulation

EE926 Expert Systems

© BEE927 Power Semiconductors

ELY28 Digital Signal Processing
EESIT Flexible AC Trnsmission Systems
LE9I0 Digial Control System

&1

TEES04 Optinal & Adoptive Controt

ELS03 Industrial Instrumentation

EL938 Industrial Process Contiol

EE931 Non Lincar Systems .
EEY32 Neuro-Fuzzy Control Systems
EE940 Rehiability Enginecring

EE941 Advanced Digital Design

EE942 Simulation of Modern Power Systems
EE943 Distribution Automalion

LEEY4 SCADA of Power Systems
LEEY43 CAD of Power Electronics

LEYM6 Active Power Conditioning
EE947 Computer Aided Circuit Analysis
EE948 Information Theory

ELE949 Power System Stabitity & Control
LE932 Virlual instrumentation




First Semester

M. TECH (Electrical Engineering) part-time
Specialization: Power System
(Effective trom the session 2009-2010)

LT P CJ|Mid Mid TA | bkad

PRACTICAL Tota
sem sem sem. | TA TExam | Marks
Exami § Examll Exam
Cure Stubjects
» BEQOI Applied System Theory 30 241415 s 1040 10 10 | 100
« LEY03 dusirial Electronics 30 2 4 315 15 110 [40 0 10| 100
6 0 4 3 200
Second Semester
LT P C|Md Mid TA | End PRACTICAL Total
sem sen sem. | TA [Exam | Marks
- : txam1 | Examil Lxam
Hurd Care Subjects
« LRSS Economic Operiion of Power Systemy 3 0 2 4 N N I 40 16 Hy | 100
+ EE9QY Power System Protection 30 24 I3 5 1 40 HE 161 160
6 0 4 8 200
Summer Internship/Summer Projects/Entreprencurial
Skill development Training
L T P CjEnd Total
Sem. Marks
Exam
Ce RE97S Sumater Internship/Sumimer |
Projects/Entreprencurial
Skill development Fraining? 4 0 04 100 100
{6-8 weeks)
''''' T 1060
* At the cnd of second semester, every student will go for above pregrimme duriuﬁ the smamner vacation
Third Semester
L7 P C{ Mid Mid TA | End PRACTICAL. ; Total
sen sein sem. | TA {Exam | Marks
Exami | Exumll Exam
+ EEGEL Flexible AC Transimission Systems 30 2 4§15 15 10 | .40 6 | W 100
v Elective - |9 4 0 04 |20 20 24 40 - - 100 .
*Seminar per week
200

70 2 3




Fourlh Semester

Total

L T P C{Md Mid TA | End PRACTICAL
' sem sem sem. | FA  |Exam | Marks
| . Exam | | Exambl Exam
Suft Core Subjects )
-+ Elective - ¥ 4 0 0 4120 20 20 40 - . 160
« Elective - I 4 0 0 4|20 20 200 | 40 - - 100
FSeminar per week
8 0 0 8 210

Iilth Semester

L T pPC End Total
Seny, Marks
Exam
¢ EEYSO Sate of Art Seminar 0 06 04 100 160
o EE99E Thesis . 0 ¢ 03 " i
a 0 012 100
Sixth Senesier
Lt ¢ C End Total
Se. Marks
Exion

* EE9Y] Thesis 0 0 0 16 -
(continuation of il seimester thesis)

Lleetive {

EL921 Control Technigues in Power Electronics

EE922 Microprocessor and micro-contralier based systems
EE923 Robotics Vision

EE924 Optimization Techniques

LE925 Digital System Simulation

EEY26 Expert Systems

EE927 Power Semiconductors

EL928 Digital Signal Processing

ELO10 Digitat Control System

EE902 Electrical Drives

Elective 1T & 11

EE904 Oplimal & Adoplive Control
EE931 Non Linear Systems

EE932 Newro-Fuzzy Controf Systems
EE937 System Identitication & Estimation
EES40 Reliability Engincering

EE94] Advinced Digital Design

942 Simulation of Modern Power Systems
EE943 Distribution Automation

EEQL4 SCADA of Power Sysiems

EERIO6 Active Power Conditioning
EEY4Y Power System Stability & Control
EE950 Power System Planning

CEY31 Encrgy Management Systems
EE952 Virud instramentation




Syllabus: M.Tech (Electrical Enginecring)
EE 901 Applicd System Theory:

Vector spaces, Finear subspaces,cigenvalue and eigenvectors, wmatrix inversion formulas, invariant subspisces, veclor norms
and matrix noems, Singulv value decomposition($¥D).semi delinite matrices, singubar valses,Hy 1. and L, spaces and
narms for vansfer mateices, sinall gain theorem, :

Lincar systems, similority transtormations, canonical forms, controllabitity and observability, pote placement and observer
bused controllers, digital systems, Lyapuncy theorem, non linear sysiems, siate space realization of {ransfer matrices,
Mathematical models of ditferent physical systems, state space averaged maodels tor power converters, dyramic mode! of
induction motor, modeling of wrbine generator.

Relferences: ' e
Chin-Tseng Chen - Linecar system theory and design

‘F.Raileth . - Lincar system theory

Sage - Large scale systems methodology -

M.Gapal ) - Maodern control system theory

K.Opata . - System dynamics

Ben Moble - Applied Lincar algebra .

K.Zhou and J.C.Doylc - Isscntials of Robust Control {Premtice Hall)
Jeftery B.Burl - Linear Optimal Control (Addison-Westey)

M. Vidyasagar - Non-linear systems Analysis (Premtice Hall)
M. H.Rashid . - Power Electronics Handbook {(Academic Press)

ELE 902 Eleclricz_ll Dirives:

Review of classical speed conteal metheds for induction motor, synchronous niotors and e motors, Generalized machine
modeling using space veciors, vector coutrol ol indugtion motor and synchronous motors. Applications of sokid state
comtroller such as choppers, rectitiers, imverters & cycloconverters in drive system and their performance characteristics,
Closed toop comtrol of solid state De drives. DC motor, stepping motor amd variable reluctance motor drives, AC and BC
msotor drives in transporiation systewy & draction.

Referenees:

EM, D Murphy . Pawer clectronics conteol of Ac motors, Perganon Press, Newyork
P.C.8cn - Thyristor DC drives, Wiley liner Science Publication
G.K.Dubey ) - Pundamentals of clectric diives, Narosa Publishing Hous¢
13.K.Bose - Thyristor AC drives, Wiley Iuler Science Publication

- V.5ubrantanayam - Physislor control of electeic drives, Tata McGraw Hill Publication
S.8.Dewan - Thyristorized power comtrobler drives, Wiley Inter Seienee Publication

EE 903 Industrial Electronics:

Power Semiconductor devices, BV, MOSFET, IGBT, GTO and MCT, Intratuction to repetitively switched power circuits
for ac-1o-de, de-1e-a¢ and de-to-de conversion andfor segulation of voltage or cureent i high power applications: power
supplics, motor controls aad power ampliliers, controb techniques, analysis and design, Forced communication,
synchronous fink converters, DC-AC converters, buck, boost, buck-boost, cuk, Hybuck configuration, resonant
converters, PWM inverters, aotive Liters.

Refercuces;

N L Rushid = Power Electronics

MUH Rashid . Power Electronics Handbouok (Academic Press)
M.Mohan, T.M. Undeland - Power Elecironics, Converiers, Application and Design
p.C.Sen - Power Elcctronics ’ '

G.K Dubey, AJoshi & Doradla - Thyristorized Power Controfler

EE 904 Optimal and Adaptive Control: -

Review of system synthesis scihods-performnce criterion for eptimal design-anaiytic design techaigues, Use of
cumputers in optimal design, review of caleulus of varistions, Maximum principle dynamic programming and optimal
estimation techiiques-the adaptive control problem-computationnl methods based on bnearization-the identification
probles-gradient methods lor adaptive controb-perindic perturbation-systems-peak fholding systems-sigaal synthesis-
adaptive control-learning systems-practical applications ol adaptive costrol.

Relerences;

Brown Marlin - Adaptive control systems
Narendea S, Kumpati - Advances in adapsive control )
AP Sage - Optimat System Control -

Kirk - Linear Optimat Contiol Theory



ELE 905 Industrial Instrumentation:

Review ol transducers for steain lemperature, pressure, How elc,, Signal conditioning design-Specilication, error
considerations; Sclection & design of typical subsystems; Instrumientation amplifiers, MUX, samplc and bold, active
lilters; Data converters ADCs & DACs; Design of data instrumentation systems, Dot flow and graphicat programming
technigues, Virual Instrumentation {VI) Jadvantages, Vis and Sub-Vis, Data acquisition methods, DAGQ hardware, PC
hardware; Structure, Operating Systems, 1SA, PCI, USB, PCMICA buses, Instrumentation buses, IZEE4K8.2, Seriat
interfacing-RS 232G, RS 422, RS 423, RS 485, CAMAC, VXI. SCXI, PXI, Sensors and Transducers, Interfacing signal
conditioning, Serial analysis techniques, Networking niethods and their upplications it instrumentation,

References:

Sonde : - Introduction to tetemetry

Hoeselele: - ADC & DAC

Hnatek - Handbook of ADCs & DACs
Censidine - Handbook ol control

. Patranbis - Ponciple of industrial instrumentation
Ronatd L.Krutz - laterfacing techniques in digital design

LE 906 Advanced Power Electronies:

Analysis and design of switch mode de-to-de converters, Basic Converlers topelogies: buck, boost and bucksboost and

_ wansformer-couples derivatives. Closed-loop converter control pulse width modulation. Limitations of semiconductor
comipeneiits as characterized by their behavior under clamped inductive swilching, Properties ol magnetic maierials and
their influence on design of high-lrequency inductors and trensformers, Cxample applications, Advanced controf and
modulition techniques for inverters and rectifiers; simultions of transients, sunulation tools: SABER, PSPICE, and
MATLAB-SIMULINK; simulations of converters, inverters and cyclp-vonverters cte.

EE 907 ASIC Design:

Design of digital applicution. specitic integrated cireuits (ASICSY based on hardware description tanguages (Veritog,
VHDL) and CAD toals, Emphases on design practices und undertying adgorithms, ntroduction 1o deep sub-micron desipn
fssues ke infcrconncctions amd  low power and o modes apphications including  multi-media, ‘wircless,
Telecommunications and compyting, Controller. A

Laburatory: Simulation of digitat design on View fogic using Spice and VHDL programuning, ASIC design vsing View-
logic package. '

EE 908 Leonomic Operation of Power System:

Steady state operation, Real & reactive power batance and liwir eflects on systems operation, incremental luel costs,
optimum operating slrategics, oplimum dispateh neglecting losses, development of loss formulne, optimal foad flow
inctuding real and reactive power contral, optimal eperation of hydro-thermal systems, Awemalic generation and control
‘mcluding single and muitiple aren cuses, Real time control, power system sceurity, conlingency evaluation and siate
estimation, energy control cenlers, Computer control of interconnecied power systems, multi area cconomic dispatch
compiter system, supervisery coptrol and data acquisition systems (SCADA).

References:

L.K.Kirchmayr - Econvmic control of intercannected systems, 1.Wiley Pablications
Robert H. Milter - Power system operation, TMH Pablications

- & James H. Makinowski i

EE %09 Power System Profection:

Protective relaying — Basic schemes of protection, types of refays, relays as compiwators, general theory of phase and
amplitude comparators, static relays, - diflerential overcurreat, distance relaying schemes using static ciremt, multi impact
comparators 1o obtain composite charucteristics on the R-X diagram, Digital techniques in power system prolection,
Various CTs, PTs, C.V.T.s — their behaviours under transicnts conditions, Travelling waves relays.

References;

TSM.Rao « Static Refays

Pugee, Busweti - Power system protection
LPSingh - Digutal protection

AR Van, C.Warrangton - Protection relaying Vab | & H

RVINGRA Moge - Relaying & circuit breakers




EE 910 Digital Control System:

Introduction and historical development of computer controlled systems, components of digilal control, sample & hold, Z-
translorm and difference equations, translation of analog design-approximations, realization of z-transform function,
Digital PID, Jury's stability, closed loop transfer fungtion of sampled data‘control systems, state-space representation of
computer-controlled  systems, Lyapunov-stability analysis, pole-placement and observer design, dead-beat controd,
architecture, interfacing devices and control wsing microcomputer, microprocessor, micro-controtter amd DSP-based
control system, programming teehnique for real time cantrol, Quantisation erros.

Helerences:

Astron & Wittennark - Compres controlied systems

M.Gopal - Prigital control and state space metheds (TMH)
GUHE FHostetter - Dagitst Control System

Start Besnette ~ Reab time control systeni

W.Forsythe & R.M.Gooduil - Digital control

Katz - Digitaf control

EE 921 Confrol Techuigques in Power Electronics:

State space modetiing and simulation of lincar systems, discrete time models, conventional controiters using small signal

models, variable structure and sliding mode contro), bysterisis and ramp comparison controters, vutput and stale feedback
switching controllers, Lincar Quadratic Controller (LQR), Deadbeat controller, Struciure and control of following power
converters: single phase H-brtdge and three phase inverler, multifeve! inverters, PWM for inverters,, tmplementation of
Power Electronics Comtrollers: analog und digital controllers, DSP implementation, ASIC's and’embedded controller,
FPGA's and Vinteal instrumentation :

N, Mohan and others Power Electronics, Converters, Appltcations and Design

M. EL Rashid {cd) Power Electramics Handbook

M. P Kazimierkowski and others Control in Power Electronics (Selected Probleis)

D, 0. Neaesu Power Switching Converters (Medium and High Powee)
H. Sira-Romeieez and others Control Design Techpigues in Power Electronics Bevices
A. Ghosly and G. Ledwich Power Quality Enhincement using Custom Power Devices

EE 922 Microprocessor & micro-controller based systems:

Introduction o the general straciwre of advanced microprocessors and microcontrollers, Discussions on architectures,
instruction sets, memuory hierarchies, pipelining and RISC principles, interfacing to input and output devices, user interface
design, real-time systems, and table-driven soflware, single chip microcomputers, Interrupt straclures, Parallel/serial KO,

. Analog O, DMA operations, Periphicral controllers, Laboratery based experiments and projects with theses deviees,

EE 923 Robotics Vision:

Overview, computer imaging sysieins, tenses, Image formation and sensing, Review of open source Image prosessing
ackages, lmage analysis, preprocessing, Binary image analysis, Edge detection, Edge detection perfornuanee, Flough
tragstorm, Sezmentation, Morphological fiftering, Fourier and Orthogonal Image traastonms, Feature extraction, shape,
histapram, color, speetral, texture, Feature anafysis, feature veetors, distance fsimifarily measures, dala peeprocessing,
Pattern classification, character ciassificition, pedestrian and face recognition/detection

References:

R.C.Gonzalez & P Winiz Digital Image Processing

B.K.P.tormn Robot Vision
.D.1{.Ballard & C.M.Brown . Computer Vision

R.C.Gonzalez and M.G. Themason : Syatactic Patern Recognition:An intreduction

P.A. Devijver and J. Kistler Pattern Recogaition: A Statisticul Approach

W. K. Prant . Digital Image Processing

AK, Jain . Fundamentals of Digitat lmage Processing ..

R.O. Duda and P.E. Hart : Pattern Classitication and Scene Analysis
EE 924 Optimization Technique:

Introduction (o optimization-classilicition,

Linear piogramming ~ Problum in two variable-graphical solwtion - Formwlation of LI problems in more than two
vasiables- standard form simplex method-simpie-Algorithun special cases-2 phuses methed- Duality and Dual LP
problems-10.

Application of LP in Traasportation problem-Bulanced and unbalinced transportation problems-Use of Nonth West corner
sule-Least cost coctlicient metived-Vogel approximation metiod,

Non-linear programming problent ~ philosophy of nunterical methods, various elimination method for one dimensional
probems- unconsteained and constrained optimisation, Non linear programming problems, Use ol univariate meod -



Pattern search aethod —~ Steepest descent miethod-Daviden, Flewcher Power methed - cutting plane method | Penalty
function-Derivative free method, Finite differential and niethod of sum of:aqu.ms and non- imcur equations-comparison ol
mecthods.

Classical optimization lcchnu]ucs — single variable probiem-multivariable optimisation with constraints and without
constraints Necessary and suliicient conditions.

Basics ideas of Feometric programming-Dynamic programnting and Infeger programming.

Kelerenees:

S§.8.Rao - Optimization theory and application

L.S.Srinath - Linear programming theory and applicalion

Leunberger, D : - Linear & non lincar programming, 2 ed. Addition ~Wcesley 1984
Schirisicer A. - Theory of linear and integer programming, John Wity and sons1986

LE 925 Digital System Simulation:

Introduction o digital system simulation, continuons and discrede system simulation, Queucing system sinmwdation, A
PERT network simubation, lnventory control system simulation and forecasting technigques, Design and evaluation of
experiments on system simofation, system simutation lnguages with particelar reference 0 GPSS, SIMULA &
Continuous system simufation funguages (CSSEs), ntroduction to systent muodels,

Approxintation of functions: Linear regression, polynomial regression, Fitling of L\pumnls.li und tekponometric functions,
‘Faylor Series, Chenyshev series and rationa! lhinctions approxinutions.

Differentiation and Integration: Formulag Tor numericat differentiation, aumerical integration, Simpson's rule,

EL 926 Expert Sysfem:

tntroduction, Expertise and Henristic knowledge, knowledge based systems, Structwie of knowledge based systems, Logic
ond autemated reasoning, Predicate logic Jogical inference, Resotution, Truth maintenance systems, Rule based reasoning, -
Forward chaining , Backward chaining, Rule based architcctwres, conllict resolution schemes, Associative networks,
Frames and ObjLClS uncertainty management, Baynesian approaches, Cenainty lactors, Denmpeter-Shefer theory of
Evidence, Fuzzy seis and Fuzzy logic, knowledge Acquisition search strategics and matching Lechaiques,

l_{_{'t\‘renm's:

Peter Jackson - ltreduction to expert systesis

Aichino J.Gonzalez - The Engg. of knowledge based systems

& Bougias & Dankel

Dan W, Patterson - Anintroduction to Attificial Intelligence and Expert systems

Sasikumar et al. - Rule based expert sysienss

Kowalik : - Knowledge based problem solving

Roth - Building expert systems

ELE 927 Power Semiconductor: o

Introduction Lo the physics of semiconductors, PN junctions, Power BJT and MOS ficld Effzet Transistors, 1IGBT, MCT,
Thyrister tamily, Physics of operation, their characteristics, circuit models, SPICE and small signal modeling and analysis,
Snubber and protection gircuil, Models for melal semiconductor conlacts and hetero junctions, MOSFET-quantum theory
of 2DEG, gradual channel approximation, eharge control models, BSIM model, Second-order effects.

EL 928 Digital Signal PProcessing:

Bigital signals & z-trimsionn, DFT. Walsh- Hadamard tnsforms. discrete convolution and coreelation, FET algorithms,
Digital filters-low graph and Mateix representation, HR and FIR Olier design, Sienal precessing algorithm, waveform
generation. Quadrature signal processing, Signal detection , modulation teclmiques, lrequency transkalion, over ranging,
Issues invelved in DSP processor design-speed, cost, aceuracy, pipelining, pasaltetism, quantization eror, cle., Key DSP
hardware elements - Multiplier, ALU, Shifier, Address Genesator, cte., Software development 1ools-assemtbler. linker and
simulator, Applications using DSP Processor - spectral analysis.

Relerences;

AY.Oppenicim & Schitur - Digital Signal Processing
Bateman & Yales - Bigital Sigeal Processing Design
A Antonion - Dhgitad Fileees Analysis aad Design

EE 911 Flexible AC Transmission System:

Introduction to FACTS, ehallenges and needs, Fower Flow in AC trrismission Hine, Power flow control, Description and
detinition of FACTS controlters, Stitic power converter struciures, . Voltaze-sourcd and current-sourced  convericrs,
Converter sutput and harmonic control, power converter contiol issues, Shunt Compensation: SVC, STATCOM, Operation
and control, Configurations and applications, Series Compensation; TCSC, mitigation of sub-synchronous resonance,




4l

$S5C, Combination of shunt-series compensation: UPFC, Power How studies, operational constrainus, IPFC, UPQC, otier
FACTS Controtters: TCPAR, TCBR ete.

Relvrences:
N.G.Hingorant - FACTS
K.R. Padiyar ’ FACT's Controllers in Transmission & Distribution

V. K. Sood HVDC and FACTS Controllers: Applieations of Static Converters in Power Systems
EE 930 Industrial Process Controk:
Fntroduetory concepts, pracess and controller characieristics, closed loop aulomatic control systems, controtiing elements,

fingl control elements, project bised study of different processes, modem industrial pracess control, muitivariable contral,
self adaptive approuaches, computer control & DDC algorithins for progess joop tuhings,. Hicraschical control,

- microprocessor based process controb application.

Relerences: :

Patranabis - Principle of process control

Harriott - Process control ’ -
Shinskey - Process control systems

LR 931 Noalinear Sys(ém:

Intraduction, differential cquations, behavior and dilticulties of non-linear parameter systems, dilterent technigues for
solving non-finear controk problems, commen physical nun tincarities, Phase plane method, sinusoidat describing function
method, limil cycle, jump resenance, random input, deseribing function, perturbation method, dither signal, Lyapunoy
stability criterion, Lure’s V functions, Popov criterion, Aizenman’s problem, stability in sma!l functional analysis.

References:

M. Vidyasagar - Non-linear system

£.Graham and others =7 Anabysis of Non-linear systems
N.Minorsky - TFheory of nun-finear cuntroi systcins
P.A.Cook - Non-linear dynpmical system

EE 932 Neuro-Fuzzy Control System:

Newral networks: Introduction, artificial neuron. model, Hoptields model, encrgy functions, perceptrons, multiplayer
network, Back propagation, re-current nctworks, supervised and unsupervised learning, principle compouent analysis,
ART, hardware & software realization of ANN, madelling, identification, prediction and control using neural network
controllers, Busics off scts and fuzzy arithematics, erisp sets, operation, relation and composition of sets, Fuzzy contro]
systems, Fuzzy logic, soltware and hardware application to closed loop control, Fuzzitication and deluzzification methods,
Fuzzy controllers. :

Relerences:

Simon Hykin - Neural Network

N.K.Bose - Newral Network

NUE Hagan - Newral Network Besipn

DT Pham and X Lio - . Neural netwark For identificatian, prediction and control, springer-Verlog
E.fEMambani and F.R Gaimes®  Fuzzy sets, Academic Press

B.Kosko - Neural Netwaork and Fuzzy control

T. Ross - Fuzzy Logic

£E 933 Biomedieal Jasirumentation:

‘The need 1o study biomedical instramentation, Biotogical amplitiers and their interficing with electrodes for activity
manitoring, solid state transducers lor ow, pressure, lemperature and other physiological parameters and related
instramentation for long term use, Low power consuming circuits specially for impiutable pacemakers, drifl problem and
its campensation, Telemetry ol biolagical signals, Pigitat signal processing and imagery construction suitable tor scanning
for example CAT, PET, NMR and ultrasonics with u special reterence to instrumentation principte, Rricl study of
respiratory and nervous system, physiotherapy and electrotherapy equipments, LASER applications in biomedical field.

References:
Bucstein £ . intraduction 10 biomedical electronics
Cromwel L. - Biomedicul instrumentation sund measurement

EL934 Robot Modeling and Controk:

“Robotics system comiponents, coordinate Framws, different orientation descriptions, Tree vectors, trunskition, rotation and

relative motion , Homogencous transformations, Link cooedinate frumes, Denavit-Flartenberg convenlion, Joint aitd End-



elfector Cartesian spuce, Forwar

d kinematics transformations of position, Inverse kinematics of position, Trigonometric

equations, Closed-Forum Solations, Workspace, Lagrangian formulation, Model properties, Newion-Euler equations of

metion, Simulations, Computed
actuaters, Rigid link, Electrically

torque control, Approximated CT control, Digital Control, Flexible fink robots with
driven robot arms, Backstepping design,

Relerences: . :

1. Introduction to Robotics, Mechanics & Coutrol John L Craig

2. Adaptive Control of mechanical manipulators - Joln I, Craig

3. Neural Network Control of Robot manipulators & NLS F.L. Lewis, S. Jaganaathan & A, Yesildirek

4. Control of Robot Manipulators

F. L.. Lewis, Abdallah C.7., and Dawson DM,

LE 935 Process Automation:

Hicrarchical conceptul design of process, typical case study related to precesses such as heat exchangers, distitfation
colunm, dryers, blenders, reaciors, their dynamies, contral schemes, interficing with compuaters, Case studies for chemicat,

metatturgical, coment, papers ete.
Heferences:

Sivan .-
Thomas £. Martin -

LE 936 CAD of Controi:

considered in detail (any two),

Chemical Process tndustries
Process Controd

Requirement of interactive computing, wodes, graphical quality, Line drawing, solid area graphics and three dimensional

display, Scaling and transtormat

ion, Comparison of languages in terms of structured programming, Interactive use of

langunges, portability, Program evaluation, CAD of §1SO syslems, system specilication, nyquist, inverse wyquist, bode and

roat locus plots,  Development
devetopment for simutation,
CAD o MIMO systems: stubility

Relerences;

Kl 4, Astrom -
Rantmoorthy -
M.Gopal .

LE 937 System Identifica

ol soltware for graphic display of ticse plots, Design of compensators, sofiware
, infearity, sothware development for optimal control, simulation of MIMO systems.
Computer controlled systems-theory and desipn

Computer aided design-glectrical cquipment

Digital control and State space methods

tion & Lstimation:

Introduction, random variables and stochastic processes, stochinstic static models, the idemification probiem, classical

methods of identiltcation of (s
algorithm, stochastic approximat

sfer functions models, least square estimator, recursive least square, mindmum variance
ton and maximum likelihood method, Kalman-filters for state estimation and LQG for

optimat control problem, Gauss Markov, Model for vector raudons processes.

Relerences:

“Pictor Fykhoti -

Raman K, Mehra -
& DG Lainiotis

G.N.Sarodos -
K.J.Astrom -

LE 938 Robust Control §

Linear Quadratic Regulators: ret
nmargins, robustacss 10 time de

Trends and progress in system identitication
System identification Advanced and Case studies

Stachastic Processes, estimation wd control, Wiley Interscicnee publicution
Introduction to Stochastic Processes, Academic Process

ysten:

urn ratio & differenee, sensitivity function. Kubman's optimiity condfitig. Gain/phase
lay und nowlinearity, Characterization of sensitivity. Kharitonov theorem robustness,

Singular values - properiies, application in stability, robustuess and sensili-vity. Robustiess of diserete tine LOR systems.

Relerences:
K.jlou & ).C.Doyle -
1B.Bul -

Essentials of Robust Control
Linear optimal Contol

EE 939 Stochastic Control System:

Wiener processes; Markov ehains & processes; Fillering, prediction & smwothing. Least syuares, Ninimun: viriance, ML

and Minimax estimates, error boy
regutators and terminal controlier

Refercpees:

Goong Chien, Shih 1Tsun Hsy
Joun Fl Davis

Jiongmin Yong, Xun Yu Zhou

inds. Kalwan and Wicner filters, Optimal contrel in presence of uncertainty, Svathesis of
3. Effect o noisy components on optimad conteal law. Pagtially characterised $ystems.

Linvar Stachustic Controd Systems
Foundations of deterministic and stochastic conlrol
Stochiastic Conteols :




i
i

|

EE 940 Reliability Engineering:

Principles, Concepts and Definitions of Reliability Engineering, Conunaon Tools for limproving R&M; (Maintainability
Engineering), Basic Reliabifity Coloulations, Predictions and Estimation, Apportionment Mcthods; {(Reliability Measures,
Stalic Rel Models); Review of Probability Congepts, Discrete & Continuous Models, Life Distributions, Exponential
Distribution; Weibull Distribution, Basics of rhability & Empirical Relinbility Mcasures, Pant Selection and Deraling,
Rekiability Plots and Moded Seleetion, Relizbility Testing & Planning; (Suceess/Failure Testing Schemes), Failure Mode
& Effect Anadysis/Fault Tree Analysis, Design Revivw Procedures (one session), Reliability Growth Managament {one
session), Life Cycle Costing - :

References:

Lioyd and Lipow Reliability: Management, Metiods, and Mathematie
O'Connor Practical Reliability Engincering :
Kapur & Lumberson Reliability in Engincering Design

Lewis latroduction to Reliability Engincering

EE 941 Advanced Digital Design:

Design principles for complex digital systems, Reralion, top-down/boliom-up, divide and conquer, and decomposilion,
Description teehniques, including block diagrams, register transler and hardware description laaguages, Consideration of

. ranstission line cffects on digilal systems, Synchrenous design, state machine desipn, Design for testability, PALs,
EPGASs, standard cells, liming considerations, Gult vectors and fault grading. o

EE 942 Simulation of Modern Power System: -

Power system deregutation, static and dynamic madeling, Load ftow and stability studies, electromagnctic phienomenon,
tnsulaton and partial Discharge, Elementary Buear graph theory, modeting of power system companents, multiterminat
representations in bus admittance and impedance mateix forms, Alporithms for gencrating virious actwork marices, toad
How and shart cireuit stadivs, Lwphasis on digital computer progeams. Exposure to use ol PSCAD, ETAP power station
and Matlab software.

EL 943 Distribution Automation: : o

Distribution system planning — Touls tor distribution system planning and design.

Substation Automition — Data acquisition from lield devices and supervisory control of leld devices, Fault tocation, Fault
isolation, service restoration, substation reactive power conteol .

Feeder level Automation-. -Data aequisition from Field devices at feeder fevel, supervisory controt ol ficld devices, Fauit
focation, Fault isolation, service restoration, Feeder reconliguration, leeder reactive power comrel,

Customer level Autemation- zutomatic meter reading, Remate prograniming of time-of-use {OU) meters, Remole service
connect / disconnect, Automated customer claims analysis

Control hierarehy and control centre architecture, RTU's , 1EDs, PLCS, Use of GPS and GIS systoms for Assev/Facilities
manngenent, . .

Cost benefit analysis of Distribution Autemation schemes, Review of disteibation automnation readmaps of prominent
utitities in Burope and US, Review of distribution womation i Indian utifitics. :

Relerences: :
Mary S. Nurdone " Direet Digilat Control Systems: Appication - Comwissioning, Kluwer.
Dy, Klaus-Peter Brand and others Substatios Awtomation Handbook . :

El.u 944 SCADA of Power Systen:

Supervisory control and data acquisition systems (SCADA), Disiributed Control System used in real time power systems,
SCADA and operating systems. Data loggers and data display system. Remote controf instrumentation. Disturbance
recorders. Arex and Central Control station insinumentation. Frontiers of fulure power systen instrumentation including
microprocessor based systems, sequence of events recording (SOE), Dynamic Data Excirange (DDE). module, ETAP
(Elcctria! Transicnts Analyzer Program), energy management systeim {EMS), subsiation RTU, RTDS systein

ELE 945 CAD of Power Elceironics:
Introduction o simulation method For power efectronic converler system , Modeling of Elemoents, Computer simulation of

stite equation, Order reduection lor simulation study , Eigenvalue analysis, Participation fugtor, Sequential methods of
simutation, Modern trends in CAD micthods. ’
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EE 246 Active Power Conditioning:

Coneept o nonlinear loads and electric power conditioning, Power quatity problem causes and conventional mitigation

. metheds, Capacitor banks, harmonic filter design, resonance problems, Hybrid and active power fillers for harmonic

compensation, , Reference current geaeration, DSTATCOM, DVR, und UPQC: Modcling, structure and control, switched
hysterisis control, state-space modeling, UPS-modeling and control, EMI and EMC, Distrihuted generation, sofar and wind

© power conversion, standatunc and grid interface applications and control

Refercnges; ) . )

A, Ghosh and G.Ledwitch Power Quality Enhancement Using Custom Power Devices

G. J. Walkileh Pawer Systems Harmonics

{EEE Standard 519-1992 IEEE recommended practices and requirements for harmosie control in clecirieal power
systeims

M. H. Rashid {ed) . Power Liectronics Handbook

LE 947 Computer Aided Cirenit Analysis:

Steady state and transieat analysis of circuits with emphasis on circuit theory and computer methods, Consideration of
many anaiysis techniques, including linear nodal, signal Now graph, state equation, tine-donain and imctional simulation
and analysis of sampled  dita systems, Sensitivity and tolerance anatysis, macro-modeling of farge circuits and non linear
circuit theory.

EE 948 Information Theory:

Shannon’s matkematical theoey of communication, 1948-present, Entropy, relative entropy, and mutual information for
discrete and Contingous random variables, Shamwon's source and chananel coding theorems. Muthematical models for
information sources and comnmunication channels, including memory-less, list order Markoy, ergodic, und Gaussian,
Calculation ol capacity-cost and rate-distortion functions, Kalmogoroy comptexity and upiversgl souree codes, Netweork
inforsation theery, including multi-user data compression, multiple access chmnets, broadeast channels, and multiterntingt
networks. :

EE 949 Power System Stubility and Control:

Review of conventional methods for the stability evaluation of multi-machine power systems and the modeling of

“components, Lyapumov stability theory, Mathematical models, state space models in COA and MAR frames. Lyap:mov

functions for reduced and structure preserved energy S):.lcms regions UEP and PEBS techniques. Stability regions with

realistic models for load and machines,

Relercnees: ] . )
M.APRI - Power systent stability analysis by direct method of Lyapunov, -
M A Pai, D P Sen Gupta, K R Padiyar Small Signal Analysis of Power System

EE952 Yirtual Instramentation:

Introduction, Virual instrumentation (V1) advantages, Graphical programming lechniques, Data flow progsamming , Vi's
and sub VI's, Structures, Arrays and Clusters, Data acquisition methods, Fite YO, DAQ hardware, PC hardware; operating
systems, Instrumentation buses, ISA, PCI, USB, PXI, Instrumcnt control, Data communication standards, R$-232C, GPIB,
Real time operating systems, Reconfigurable /O, FPGA.

Victaal Instrumentation Lab: Familiarizaton with Lab VIEW Progrumising, Eab VIEW Funclions & Debupping,
Advance Lub VIEW Functioris, Data Acquisition, V1 Applications.

S, Gupta & J. Joln Virtead Instrumentation Using Lab VIEW

Robert Bishop Lab VIEW 7 Express Student Edition

WWW, L COHm Lab VIEW User Manuab

www.ni.cont Lab VIEW RT User Manuat

www.ni.com Lab VIEW FPGA Module User Manuai

Leonard Sokoloft Application Lab VIEW

Nesimi Equgrod Labh VIEW For Llectrical Circuits, Machine Drives wud Labs
John Essick Adviatees Lab VIEW Labs

Gary Johnsons : Lab VIEW Graphical Programming.
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: PROFESSIONAL ELECTIVE
DESIGN OF STEEL STRUCTURES (LIMIT STATE DESIGN)
i 3L: 2T:0P
o Credit: 4

GENERAL CONSIDERATIONS :

Introduction, Advantages and disadvantages of steel as a structural material, Stress-strain curve for
mild steel, Rolled steel sections. Loads, Dead loads. Live loads , Environmental loads, Seismic Forces,
Snow and rain loads, Erection Loads, Design philosophies, Minimum thickness of structural members.

INTRODUCTION TO LIMIT STATE DESIGN
Introduction to limit states for steel design, Limit states of strength, Limit states of
serviceability, Action (Loads), Methods of determining action effects, Design criteria.

SIMPLE CONNECTIONS - RIVETED, BOLTED AND PINNED CONNECTIONS

Introduction, Riveted ¢connections, Patterns of riveted Ioints, Bolted connections, Types of bolts
and bolted joints, Load transfer mechanism. Failure of bolted joints, specifications for bolted joints,
Bearing-type connections, Prying action, Tensile strength of plate, Efficiency of the joint, Combined
shear and tension, Slip-critical connections, Combined shear and tension for slip-critical connections,
Working load design, Pin connections.

SIMPLE WELDED CONNECTION

Introduction, Types and symbols, Welding Process, Weld defects, Inspection of  welds, Assumptions
in the analysis of welded joints, Design of groove welds, Design of fillet welds: applied to the edge
of a plate or section, for truss members, Design of intermittent fillet welds, Plug and slot welds,
Stresses due to individual forces, Combination of stresses, Failure of welds, Distortion of welded parts,
Fillet weld vs butt weld, Welded jointed vs bolted and riveted joints.

TENSION MEMBERS )

Introduction, Types of tension members, Net sectional area, Effective net area, Types of failure,
Design strength of tension members, Slenderness ratio, Displacement, Design of tension  member,
Lug angles, Splices, Gusset plate, Working load design.

COMPRESSION MEMBERS

Introduction, Effective length, Slenderness ratio, Types of sections, Types of buckling, Classification
of cross sections, Column formula, Design Strength, Design of axially loaded compression members,
Built-up columns (latticed columns), Encased column, Splices, Working load design.

BEAMS

Introduction. Types of sections, Behaviour of beam in flexure, Section classification, Lateral stability
of beams, Lateral-torsional buckling, Bending strength of beams, Shear stress, Bearing stress, Web
buckling and web crippling, Lintels, Purlins, Shear centre, Built up beams, Holes in beam, Working
load design, '

BEAM-COLUMNS
Introduction, General behaviour, Interaction of load and moment, Design  strength of beam-columns.
Working load design. :

COLUMN BASES | .
Introduction, Design (?f column bases and caps for concentric and eccentric loadings.
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