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N VISI MISSION
INSTUTION VISION
To be a Centre of Excelience in Engincering, Technology and Management on par with
International Standards.
-
INSTUTION MISSION
|

-

To prepare the students with high professional skills and ethical values

To impart knowledge through best practices

To instill a spirit of innovation through Training, Research and Development
To undertake continuous assessment and remedial measures

To achieve academic excellence through intellectual, emotional and social stimulation

INSTUTION MOTTO
Rural upliftment through Technical Education.
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DEPARTMENT VISION & MISSION

DEPARTMENT VISION
To produce competent Eiectrical and Electronics Engineers with advanced skills and

knowledge to contribute the society.

DEPARTMENT MISSION
» To establish the advance laboratories to cnable the students to face the challenges in
Electrical and Electronics industries
= To enable collaborative research in contemporary and sustainable téchnologies in
Electrical and Electronics Engineering
» To produce Electrical and Electronics Engineeringgraduates with quest for exccllence,
enthusiasm for continuous learning, ethical behavior, integrity and exceptional

leadership
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RT ECTIVES, PR

& PROGRAM SPECIFIC OUTCOMES

PROGRAM EDUCATIONAL OBJECTIVES
The Electrical and Electronics Engineering Graduates should be able to
PEOZ: Practice as an Engineer in the Electrical and Electronics industries and become an
entrepreneur
PEO2: Pursue higher education and research for professional development .
PEO3: Exhibit the leadership skills and ethical value for society

PROGRAM OUTCOMES

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

2. Problem Analysis: Identify, formulate, review research literature, and analyze complex
cngineering problems reaching substantiated conclusions using first principles of
mathematics, natural sciences and Engineering sciences.

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

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

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

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

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

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

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

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

11. Project management and finance: Demonstrate knowledge and understanding of the
engineering management principlehs and apply these te one’s own work, as a member and
leader in a team, to manage projects and in multidisciplinary environments.

12. Lifelong learning: Recognize the need for and have the preparation and ability to engage in

lindependent and lifelong learning in the broadest context of technological change.

PROGRAM SPECIFIC OUTCOMES

P501: Apply mathematical and engineering knowledge for designing Electrical and Electronics
systems

P502; Derive sustainable solutions for complex Electrical and Electronics Engineering problems
PS03: Use modern software tools and techniques related to Electrical and Electronics Engineering

industry
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ELECTRICAL AND ELECTRONICS ENGINEERING

MUTHAYAMMAL ENGINEERING COLLEGE

(An Autonomous Institution)

(Approved by AICTE, New Delhi, Accredited by NAAC & Affiliated to Anna University)

Rasipuram - 637 408, Namakkal Dist., Tamil Nadu

B.E. - ELECTRICAL AND ELECTRONICS ENGINEERING

GROUPING OF COURSES

1. Humanities and Social Sciences Courses (HS)

Instruction
S. Course ; Contact Houwrd/Week
Course Title Category C
No. Code Hours ;
L T P
L 21HSS01 Business English HS 3 2 0 0 2
English Communicative Skills . 5
2 21HSS802 Laboratory HS 2 0 0 2 ]
3. 21HSS03 Life Skills and Workplace Psychology HS 3 2 0 0 2
4. 21HSS04 Technical English For Engineers HS 3 2 0 0 2
.4 21HSS05 Communicative English for Engincers HS 3 2 0 0 2
6. 21HSS06 Basics of Japanese Language HS 3 2 0 0 2
7 21HSS07 Basics of French Language HS 3 2 0 0 2
2. Basic Sciences (BS)
Instruction
: X Hours/Week
B Cqune Course Title Category L C
No. Code Hours -
L I P
I, 21BSS01 Engincering Physics BS 4 3 0 0 3
2 21BSs02 Physics and Chemistry Laboratory BS 2 0 0 2 |
3. 21BSS03 Bio and Nanomaterials Sciences BS 4 3 0 0 3
4. 21BSS04 Material Sciences BS 4 3 0 { 3
5 21BSS05 Physics for Mechanical Engineers BS 4 3 0 ( 3
0. 21BSS11 Engineering Chemistry BS 4 3 0 (0 3
7. | 21BSSI2 E“"‘.""““.‘“ma} mEEe Al BS 4 31 0 0 3
ngineering 1 I )|
8. 21BSSI3 Organic Chemistry BS 4 3 0| 0 3
9. 21BSS14 Physical Chemistry BS 4 3 0| 0 3
10. | 21BSS15 Applied Chemistry BS 4 3 0 1 0 3

—Kf -~
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11 | 21BSS16 | Organic Chemistry Laboratory BS ? 0o o 3 1]
12. | 21BSS17 | Physical Chemistry Laboratory - BS B 0o o 3 |
13. | 21BSS21 | Algebra and Calculus BS | 4 3| 1 0 4
14. | 21BsS22 E:jf:f;:ir;nal Equations and Vector BS 4 3 | 0 4
15. | 21BSS23 E;ﬁfgn";‘ o Ll Bhieacs BS 4 3 1| o | 4
16. | 21BSS24 Discrete Mathematics BS 4 3 | 0 4
17. | 21BSS25 | Statistical and Queuing Model BS 4 3 1| o | 4
IR, | 21BSS26 Numerical Methods BS -+ 3 ] 0 4
21, | 21BS827 Probability and Random Processes BS 4 3 1 0 4
20. | 21BSS28 Statistic and Numerical Methods BS 4 3 1 0 4

3. General Engineering Science (GES)
} i [

::' Cé':dr:e Course Title Category Cli;:::::t LHI:::'I;}:L\:\IZEK 5 C
11 216Es01 El:j)ﬁ;al(‘r?lming for Problem Solving GES 3 3 0 0 3
> | 21GESO2 »I;:iﬁ;a:;l::mg for Problem Solving =y GES 3 3 0 0 3
3. 21GESQO3 Programming in C Laboratory GES 2 0 0 3 1

4| 21GES04 E;%’f";i‘:"o':’;“g i Cand Python GES 2 0 0 > 1
5.| 21GES05 Electrical and Electronic Sciences GES 3 3 0 1] 3
6. | 21GES06 Mechanical and Building Sciences GES 3 3 0 ] 3
7.| 21GES07 | Computer Aided Drafting Laboratory GES | 2 0 0 2 |
8. 21GES08 | Python Programming : GES 3 3 0 0 3
9. | 21GES09 Programming in Python Laboratory GLES - 2 0 ] 2 1
10.| 2IGESIO Soft Skills Laboratory GES 2 0 () 2 1
11]21GESI1 | Electronic Devices GES | 3 0 0 3 3
12.| 21GESI2 Electronic Simulation Laboratory GES 2 0 0 2 ]
13.| 21GES13 Electric Circuits GES 3 2 | ] 3
14.| 21GES14 | Electric Circuits Laboratory GES 2 0 0 2 1
15.| 21GES15 Manufacturing Process GES 3 3 0 1] 3
16.| 21GES16 Manufacturing Process Laboratory GES 2 0 0 2 I
17.| 21GES17 ﬁﬂi’:;f;l and Building Sciences GES 2 0 0 2 I
18.| 21GES18 Construction Materials GES 3 3 ] 0 3

21.| 21GES21 Concepts in Product Design GES 3 3 0 1] 3
20.| 21GES20 | Renewable Energy Sources GES 3 3 0 0 3
21.| 21GES21 Electrical Drives and Control GES 3 3 0 0 3
22| 21GES22 | Electrical Drives and Control Laboratory GES 2 0 0 2 I
23.| 21GES23 Analog and digital communication GES 3 3 0 () 3
24| 21GES24 Digital Principles and System Design . GES 3 3 ( 0 3

Yoy
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ELECTRICAL AND ELECTRONICS ENGINEERING

21GES25 Digital Principles and System Design . ,
25, Laboratory GES 2 0 0 2 1
26.| 21GES26 | Engineering Drawing GES 3 | 0 4 3
27| 21GES27 | Engineering Geology GES 3 3 0 0 3
28.[ 21GES28 | Engineering Mechanics GES 3 3 I 0 4
29, 21GES29 Wireless Communication GES 4 3 0 ) 3
30.| 21GES30 | Electronics and Microprocessor GES 3 3 ] 0 3
311 21GES3] Electronics and Microprocessor GES 5 0 o 3 |
Laboratory . - - T
32, 21GES32 Data Structures using Python GES 3 3 { 0 3
33 21GES33 Electronic Devices and Circuits GES 3 3 { 0 3
34 21GES34 Electronic Devices and Circuils GES P 0 0 5 |
Laboratory
4. Professional Core (PC)
T Instruction
SL Course i Contact
v y Wee
No. Code Course Title Category Houis Hnurs:’ : ek | C
= I L [ e
THEORY B -
I 21EECO1 | Electromagnetic Fields PC 3 2 I 3
2. 21EECO02 | Measuring Instruments PC 3 3 0 ! ) £
3. | 21EECO3 | Linear Integrated Circuits PC 3 3 0 0 3
4, 21EEC04 | DC machines and Transformers PC 3 2 ] 0 3
5. 21EEC0S | AC Machines PC 3 2 I 0 3
0. 21EEC06 | Control Systems PC 3 2 | U} 3
7 21EECO7 | Power Electronics BC 3 3 0 ] 3
8. 21EECO8 | Electrical Drives PC 3 3 0 0 3
9, 21EECO09 | Micro-computing based system design PC 3 3 0 0 3
10.| 2IEECIO | Power System Analysis PC 3 2 ] 0 3
1l 21RO gperatmn and Control of Electrical Power PC 1 3 0 0 B
ystems
12, 21EECI12 | Transmission and Distribution PC 3 3 0 i 3
13.| 2I1EECI3 | Protection and switchgear PC 3 3 0 0 3
14, 21EECI4 | High Voltage Engineering PrC 3 3 0 U
"""" I i il |
15| ZIEECIS | Network Analysis and Synthesis e 3 3 I v 1 3
l6.| 21EECI16 | Smart Grid L 3 3 1] 0 3
17.| 2I1EECI17 | PLC and Automation pe 3 3 1] ] 3
I8.| 21EECI8 | Power System Transients PC 3 3 0 0 3

The Chc.t-:g?;?:/u;
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__ ELECTRICAL AND ELECTRONICS ENGINEERING

PRACTICAL
21.| 21EEC21 | Linear Integrated Circuits PC 2 0 0 2 1
20.| 21EEC20 | DC machines and Transformers Laboratory P& 2 0 0 2 1
21.| 21EEC2I | AC Machines Laboratory PC 2 0 0 2 1
22. | 21EEC22 | Control Systems Laboratory S 2 0 0 2 1
23.| 21EEC23 | Power Electronics Laboratory BE 2 0 0 2 1
24.| 21EEC24 | Power System Simulation Laboratory PC 2 0 0 2 1
25.| 21EEC25 “L’i‘bc;";:ggp“tmg based aystem detign PC 2 o o 2 :
5. Professional Elective (PE)
0
I“::;. Cé:;:e Course Title Category C;:;t:t LI-::li:‘:zc\&u’e:kp C
1. | 21EEEO] [ Intellectual Property Rights PE 3 3 0 0 3
2. | 21EEE02 | Power System Stability PE 3 3 0 ] 3
3. | 21EEE03 | Communication Engineering PE 3 3 0 0 3
4. | 21EEE04 | Special Electrical Machines PE | 3 3] 0 0 | 3
5. | 21EEEOS5 | Design of Electrical Apparatus PE 3 2 I 0 3
6. | 21EEE06 | Flexible AC Transmission Systems N PE 3 3 0 0 3
7. | 21EEE07 | HVDC Transmission Systems PE 3 3 0 ] 3
8. | 21EEE08 | Power Plant Engineering PF- 3 3T o] o 3
9. | 21EEE09 | Total Quality Management ' PE 3 3 0 0 3
10.] 21EEE10 | VLSI Design | e 3 3 0| 0 3
11.] 21EEEll | Power Quality PE 3 3 0 | 0 3
12, 21EEEI2 | Emerging Intelligent Techniques PE 3 3 [1—1_ (0 3
13.| 21EEEI3 | Electric Energy Utilization and Conservation PL |3 3 0 | o 3
14.| 21EEEI4 | DC micro Grid PE: } 3 3 0 0 3
15.| 21EEEIS | Wind and Solar Energy Systems PE —, 3 3 0| o 3
16.| 21EEEI6 | Robotics — | e | 3 3l o | o | 3
17.| 21EEE17 | Fiber Optics g P 3 I 0 | o 3
18.| 21EEEI8 | Human Computer Interaction | PE 3 1| 0 0 3
21.| 21EEE21 | Electrical Hybrid Vehicles = 3 3o o] 31

6. Employability Enhancement Courses (EEC)

Sl Course ; Contact Insiruction
No. Code Course Title Category | " Hours/ Week C
L T P
I 21EESO! | Project work - 1 LEC [} 0 0 6 H
2. 21EES02 | Project Work 1T & Dissertation EEC 15 { 0 15 9
4 21EESO3 | Comprehension ; EEC 2 {0 0 2 1
4. 21EEF04 | Presentation Skill and Technical Seminar EEC 2 0 0 2 !

The Chairman
Board of Studies.

" Departmentof Electricaland Eloclionits Engnaenng——
Muthayammal Engineering College (Autonomes)
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__ELECTRICAL AND ELECTRONICS ENGINEERING

<
MUTHAYAMMAL ENGINEERING COLLEGE . .
An Autonomous Institution o RRIC]U,LU‘“
v o (Approved by AICTE, Affiliated to Anna University) s
Rasipuram-637408. Namakkal Dist. R-2021
Department | Electrical and Electronics Engineering
Programme | B.E. - Electrical and Electronics Engineering
SEMESTER - 1
Sk Course - gt ~ Hours /Week Contact .
N Cide Course Name Category [,—[—'—T P i Credits
THEORY
I, | 21HSS0I Business English HS 3 0 0 7 2
2. | 21B882] Algebra and Calculus BS 3 1 0 4 4
3. | 2IBSS01 Enginecring Physics BS 3 (] 0 3 3
4., | 21BSSI1I Engineering Chemistry BS L & 0 {) 3 3
, . Programming for Problem Solving o5
B 2 :
5. | 21GES02 Technique GIES 3 0 0 3
6. | 2IGES06 Mechanical and Building Sciences ] GES 3 0 0 3 3
PRACTICAL
7. | 21HS802 English Communicative Skills Laboratory HS (I 0 2 2 1
8. | 21BSS02 Physics and Chemistry Laboratory BS (1l 0 2 2 |
9. | 2IGESO03 | Programming in C Laboratory GES | 0 0 2 2 |
TOTAL 21
= MUTHAYAMMAL ENGINEERIN L
A I NG COLLEGE
An Autonomous Institution a RR[%%LUM
o (Approved by AICTE, Affiliated to Anna University) R - 2021
Rasipuram-637408, Namakkal Dist. £
Department | Electrical and Electronics Engineering
Programme | B.E. - Electrical and Electronics Engineering
SEMESTER - 11
Sl Course ! : Hours /Week Contact | . .
No. Code Course Name Category L l T ! P e Credits
ITHEORY
I. | 21HSS03 Life Skills and Workplace Psychology HS L 0 0 Z 2
2. | 21BS822 Differential Equations and Vector Anulvsis BS 3 | 1] 4 4
3. | 21BSS03 Bio and Nanomaterial Sciences BS ; ] 0 A 3
4. | 21BSSI2 Environmental Science and Engineering BS § ] 0 3 3
5. | 21GES21 | Concepts in Product Design GES 3 ] 0 3 3
6, | 21GESI3 | Electric Circuits GES 2 I 0 [ 3 3
PRACTICAL —
7 21GES0Y | Programming in Python Laboratory GES 0 0 2 2 I
8 21GES14 | Electric Circuits Laboratory GES 0 0 2 2 |
[ | s TOTAL 20
Th g%{h arman
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__ ELECTRICAL AND ELECTRONICS ENGINEERING

% MUTH INGINEERING G
AYAMMAL ENGINEERING COLLEGE i
An Autonomous Institution CURRII IC(,L LUM
- (Approved by AICTE & Affiliated to Anna University) R- 2(’,21
- Rasipuram-637408, Namakkal Dist.
Department | Electrical and Electronics Engineering
Programme | B.E. - Electrical and Electronics Enginecering
SEMESTER - 111
Sk Course = | 3 : Hours /Week | Contact F_
No. Code Course Name .' Category 0 T | P Sy Credits
THEORY
21BSS23 | Transforms and Partial Differential Equations | BS 3 | 0 4 4
Z; 21GES33 Electron Devices and Circuits | GES 3| o () 3 3
3 2IEECO1 | Electromagnetic Ficlds ' PC 2 1 0 ; 3
4. | 2IEEC02 | Measuring Instruments | PC 3 il ) : 3
| 5. | 2IEEC03 | Linear Integrated Circuits [ PE 3 0 ] 3 3
6, | 2IEEC04 | DC machines and Transformers | PE 2 | ] 3 3
PRACTICAL
7. | 2IGES34 | Electron Devices and Circuits Laboratory GES 0 0 2 2 1
8. | 2IEEC21 | Linear Integrated Circuits Laboratory PC 0 0 2 2 1
Y. | 21EEC20 | DC machines and Transformers Laboratory PC 0 0 2 2 1
TOTAL 22
MUTHAYAMMAL ENGIF\\EEI'!I?\.G COLLEGE CURRICULUM
An Autonomous Institution uG
: (Approved by AICTE & Affiliated to Anna University) R - 2021
- Rasipuram-637408. Namakkal Dist. .
Department | Electrical and Electronics Engineering
Programme | B.IL - Electrical and Electronics Engineering

SEMESTER - 1V

1 S Course

.  Hours /Week | Contact o

[ No. Code Course Name Category - 'J ——I—T p Hours Credits
THEORY

1. | 2IBSS26 | Numerical Methods ' BS 34 0 4 4

2. | 2IEEC05 | AC Machines | PC a2l 0 3 3

3. | 21EEC06 | Control Systems PC 2 1 0 3 3

4, | 21EECIS | Network Analysis and Synthesis PC 2 | 0 3 3

5 21EECI12 | Transmission and Distribution PC 3 0 0 3 3

Open elective 1*

6. (]Z?igi lal Syatem Desiin) OE 30 0 0 3 3
PRACTICAL

7, 21EEC21 | AC Machines Laboratory PC 0 0 2 2 1

8. 21EEC22 | Control Systems Laboratory PC 0 0 2 2 1

TOTAL 21

ol o

The Chairman
Board of Studies,
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ELECTRICAL AND ELECTRONICS ENGINEERING

MUTHAYAMMAL ENGINEERING COLLEGE @
An Autonomous Institution CURR:J%U LG
(Approved by AICTE,& Affiliated to Anna University) R 2"| 2
— Rasipuram-637408. Namakkal Dist, B
Department | Electrical and Electronics Engineering
Programme | B.E. - Electrical and Electronics Engineering
SEMESTER - V
Sl ; _ Hours /Week Contact |
No, |Course Code Course Name Category L]T] P Hours | Credits
THEORY
I. |2IGES20 | Renewable Energy Sources GES 3 0 0 } 3
2. | 21EEC07 | Power Electronics PC 3 0 0 3 2
3, |21EECIO Power System Analysis P{ 2 | () 3 3
4 |21erC gp.cratulm and Control of Electrical Power e 3 0 0 . 3
ystems :
3 Profession Elective | Pl 3 0 il } 3
Open clective 2* - :
= (Object Oriented Programming) vl 3 ¢ d ; "
PRACTICAL _
7 21EEC23 | Power LClectronics Laboratory ] kS 0 0 2 2 |
8. 21EEC24 | Power System Simulation Laboratory |~ PpC 0 0 2 2 I
- i o TOTAL] 20
» ‘7 MUTHAYAMMAL ENGINEERING COLIEGE i ; ,
Sk CURRICULUM
An Autonomous Institution UG
e (Approved by AICTE, New Delhi. & Affiliated to Anna University) R 2;'21
. Rasipuram-637408. Namakkal Dist. g
Department | Electrical and Electronics Engineering
Programme | B.E. - Electrical and Electronics Engineering
SEMESTER - VI
1, Comte ) Hours /Week Contact o
No. Code Course Name Category i J T I P M Credits
THEORY
L. 21HSS04 | Technical English For Engineers HS 2 [ 0 ] 2 2
% 21EECOR | Electrical Drives RE 3 ] 0 3 3
3. 21EECOY | Micro-coinputing based system design PC 3 0 ] 3 3
1. 21EECT7 | PLC and Automation PC 3| o 0 3 3
> Aty *
. Open elective 11 OF B 0 0 2 3
0. Profession Elective 1 PE 3 0 0 ? ' 3
PRACTICAL
o ~tr *
5 Open elective TV | o " 0 5 5 ! ;
g SIEECDS Micro-computing based system design PC 0 0 5 y |
_ Laboratory
T g o TOTAI 21

}
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__ ELECTRICAL AND ELECTRONICS ENGINEERING

< . _
MUTHAYAMMAL ENGI."\JEEI.RIN‘G COLLEGE CURRICULUM
An Autonomous Institution UG
Py = (Approved by AICTE, New Delhi. & Affiliated to Anna University) . 2(’}21
= Rasipuram-637408, Namakkal Dist.
Department | Electrical and Electronics Engineering
Programme B.E. - Electrical and Elcetronics Engincering
I| SEMESTER =V
| EI" p Conrse Course Name Category —__ Hgues ek C""ia'a Credit
No. Code i e od | P Hours o
THEORY
1. 21EECI3 | Protection and switchgear PC 3 ] 0 i 3
2, 2IEECI4 | High Vo]tage Engineering & - 0 0 3 3
3. 21EECIS | Power System Transients PC 3 0 0 3 3
4, Profession Elective 111 PE k] 0 0 3 3
5. Profession Elective 1V PE 3 0 0 3 3
PRACTICAL
6. | 21GESI0 | Soft Skills Laboratory GES 0 0 2 2 1
7. 21EESO1 | Project work -1 EEC 0 0 6 6 3
8. 21EES03 | Comprehension EEC 0 0 2 2 1
TOTAL 20
MUTHAYAMMAL ENGINEERING COLLEGE
An Autonomous Institution CLRR:%MW
(Approved by AICTE, New Delhi & Affiliated to Anna University) R 2(’}2 i
Rasipuram-637408. Namakkal Dist. )
Department Electrical and Electronics Engineering
Programme B.E. - Electrical and Electronics Engineering
SEMESTIER - V1
S | Course : g _ [ Hours /Week Contact _——
| Ne. i Code Course Name Category L *I I—‘ " Hours Credits
THEORY
' 1. | 21EECI6 | Smart Grid PC A 0 0 i | 3
i 2 Elective V PL: 31 0 [ 3
3. Elective V1 PL A 0 0 3 3
PRACTICAL
3. | 2IEES02 | Project Work IT & Dissertation [ EEC [ o] o] 15] 15 8
TOTAI 17

The Eﬁufér%’an
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___ ELECTRICAL AND ELECTRONICS ENGINEERING

COURSE COMPONENT SUMMARY
S.No. Subject Credits Per Semester a Credits Percentage |
Area 1 Il 1 v N N1 Vil VI Total credits
. | HS 3 2 2 T 7 429
2 BS nl 1| 4 4 B 29 17.79
3. GLES i 8 4 3 | 23 14.11]
4. PC 14 14 [l 10 ] 3 6l 3742
5 PE 3 3 6 O 18 11.04
6 OE 3 3 4 10 6.13
7. EEC 6 9 15 9.02
TOTAL 21 20 22 21 20 21 22 18 163

Total Credits: 163

The &71%101%&1
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ELECTRICAL AND ELECTRONICS ENGINEERING

ELECTRICAL AND ELECTRONICS L T P €
2GS SCIENCES
COURSE OBJECTIVES

To analyze the DC and AC circuits

To explain the different type of measuring instruments
To exhibit the operation of electrical machines

To demonstrate the operation of rectifier and DAC/ADC
To explain the principles of micro computing

.« o 8 8 @

COURSE OUTCOMES:

21GES05.COl Able to analyze DC and AC circuits

21GES05.CO2 Able to explain the different type of measuring instruments
21GES05.CO3 Able to exhibit the operation ol clectrical machmes
21GES05.CO4 Able to demonstrate the operation of rectifier and DAC/ADC
21GES05.COS Able to explain the principles ol micro computing

; Conrse Pﬂm_r,n_“!( '““Im_"‘l\__ e e g sl e e
Onte 8 |
weames 1 aor | po2 | Po3 | pod | Pos | poe | PO | rox | oo | pon | port | porz | psor | psor | psos
- - - - | — - ! — i S I -
NGESoS co1 | x % - X = . i : 5 i 3 = |
nGrsscor |« x . \ - ; . . . . N \ 4
o b & = e
GESDS.CO3 | ¥ x ; \ - . . 2 : ) . . . :
AGESIS.CO4 | x % : . ’ ; . . § 5 . ” 2
NGES0S.CO5 | x % : % . : - E \ ) ; . .
UNIT 1 ELECTRICAL CIRCUITS 9

Ohm’s law - Kirchhoff"s laws - Resistors in series and parallel circuits (simple problem) - Introduction to
ac circuits and its parameters - Three phase power supply - Star connection — Delta connection - Balanced
and Unbalanced Loads.

UNIT II MEASUREMENTS AND INSTRUMENTATION 9
Operating principles of Moving Coil and Moving Iron instruments - Principles of Electrical Instruments,
Multimeters. Oscilloscopes - Static and Dynamic Characteristics of Measurement — LErrors  in
Measurement — Transducers - Classification of Transducers

UNIT 111 ELECTRICAL MACHINES Y
Censtruction, Principle of operation. Basics equation, of DC Motor and Generators - Single phase
[nduction motors, Construction. Types ana speed control methods - Single Phase Transformer. voltage
regulation and efficiency (Qualitative & Quantitative treatment only)

UNITIYV  SEMICONDUCTOR DEVICES AND DIGITAL ELECTRONICS 9
Operation and characteristics of PN Junction Diode - Half wave Rectifiers - Full wave Rectifiers - Bipolar
Junction Transistor - Binary Number Systemi - Logic Gates - Boolean algebra - Half and Full Adders -
Registers and Counters - A/D and D/A Conversion.

UNITV INTRODUCTION TO MICROCOMPUTING 9
Architecture of 8051 — instruction set — addressing mode — scoul port programming - inlerrupts —
ADC/DAC

TOTAL: 45 Periods

The cﬁf’f}man

Board of Studies,
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ELECTRICAL AND ELECTRONICS ENGINEERING

_TEXT BOOKS: o
[ Year of
SLNo Author(s) Title of the Book Publisher Publication
D P Kothari and | Basic Electrical and IFlectronics ".]C(Jm.w : .HIH 5
1. [J Na th Engineerin Education(India) Private | 2016
= . | Limited
P S.K.Bhattacharya BSS!‘C Eh‘tcrrmal it Flesteonics Peirson India 2011
Engineering
REFERENCE BOOKS:
e Year of
SLNo Author(s) Title of the Book Publisher Publication
_— G McGraw Hill
1. Giorgio Rizzoni Prln::l?les and' P p_hcatmns B Education(India) Private | 2010
Electrical Engineering ST
Limited
A_E Fitzgerald, David McGraw Hill
2 E Higginbotham and | Basic Electrical Engineering Education(India) Private | 2009
Arvin Grabel, Limited
- Mittle N Basic Electrical Engineering Tal_a. McGraw  Hill 2016
Edition
4, Rajendra Prasad ktm_c!amelmals ok Flectrital Prentice Hall of India 2006
engineering
s Del Toro Electrical Engineering Pe:n':«_nn Education, New 5015
Fundamentals Delhi

The Cl‘éi/f\rrfz;n

Board of Studies,
Department of Electrical and Elecironics Engineering
Muthayammal Engineering Coliege (Autonomus)
Rasipuram-637 408. Namakkal Dt.




ELECTRICAL AND ELECTRONICS ENGINEERING

P
0 3

21GES13 ELECTRIC CIRCUITS

e

COURSE OBJECTIVES
e To estimate the electrical DC circuit elements using Ohm’s and Kirchhofl's Law
« To measure the AC circuit elements using single and multiple power sources
To compute the performance of AC & DC circuit using network theorems
¢ Todetermine the frequency and transient response parameters for electrical circuits,
e To evaluate the performance of single phasc and three phase AC networks using phasor analysis.

COURSE OUTCOMES:
21GES13.COl  Estimate the electrical DC circuit elements using Ohm’s and Kirchhoff's Law
21GESI3.C02  Measure the AC circuit elements using single and multiple power sources
21GES13.C03  Compute the performance of AC' & DC circuit using network theorems
21GES13.C04  Determine the frequency and transient response parameters for electrical circuits.

[ivaluate the performance of simgle phase and three phase AC networks using phasor
21GESI3.CO35

analysis,
Ty I'rllur::lllfh:t- "_'2““_ - N ) "S00s _

AUt PO1 | PO2 | PO3 | POS | POS | PO6 | ror | rox | Pou | onn | ronn | porz | psor | pso2 | psos
21GES13.C01 * % £ X - - - - - . = 5 - - o
2GESIACO2 | x % X X % . . s 3 \ ; X - - -
2UGESIZCO3 | x x X X 4 & = = & 5 & % 2 = N
2GESIZCO4 | x % x x - - = = = X 8 2 = = i
2IGESIAC05 | % * N X = = - - % X = X = = =
UNIT I DC CIRCUITS 6+3

Basic circuit elements - Ohm’s law - Resistors in series and parallel circuits - Voltage division and
current division - Kirchhoff's laws - Source transformation - Star-Dellta conversion - Mesh and nodal
analysis.

UNIT 1 AC CIRCUITS 6+3
Introduction to AC circuits- Form Factor - Phase and phase difference - Sinusoidal Voltage and Current -
Single phase AC circuits - Series and parallel RL, RC and RLC circuits - Power - Power factor.

UNIT III NETWORK THEOREMS FOR DC AND AC CIRCUITS 6+3
Superposition theorem - Thevenin’s theorem - Norton’s theorem - Maximum power transfer theorem -
Reciprocity theorem- Compensation theorem ‘

UNIT IV RESONANCE CIRCUITS AND TRANSIENT RESPONSE 613

Series and parallel resonance - Quality factor and bandwidth - Transient response of RL, RC and RLC
Circuits using Laplace transform for DC input.

UNITV THREE PHASE CIRCUITS 6+3
Three phase balanced / unbalanced voltage sources - Analysis of three phase 3-wire and 4-wire circuits
with star and delta connected loads, balanced & un balanced loads - Phasor diagram of voltages and
currents - Power and Power factor measurements in three phase circuits,

TOTAL: 45 Periods
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ELECTRICAL AND ELECTRONICS ENGINEERING

TEXT BOOKS: o o
SLNo | Author(s) Title of the Buok Publisher Feavet
i B Publication
Charles K.

1. ﬁl:s;a;jer, N.O Fundamentals of Elcctric Circuits | McGraw Hill 2005
Sadiku [ = - ) |
William H. Hayt
Ir Jack E, . . L ) MeGraw Hill publishers B

2: : ; L3 SIS ; 20013
Keniedly  and Engineering Circuits Analysis New Delhi
Steven M. Durbin - - B ]

REFERENCE BOOKS: _ I
SLNo Author(s) Title of the Book Publisher X sl (.“
- Publication

ks Jegatheesan, R Analysis of Electric Circuits MeGraw Hill 2015
Mahadevan K. ! - : Prentice-Hall of India P

/ ’ " | Elect ircuits Analysis 2015

2. Chitra. C ectric Circuits Analysis Pyt Lid.. New Delhi 01

3 Sudhakar A  and | Circuits and Network Analysis | =
Shyam Mohan SP and Synthesis s B

) ] i ) ; i Prentice-Hall of India "

4. | M E Van Valkenburg | Network Analysis Pvi Lid. New Delhi 013

5 Chialerabiati A (.j|rcu:t§ Theory (Analysis and Dh;n.math .Rm & Sons, 2011

synthesis) New Delhi
The é%mrman
Board of Studies, —_
. i fin
Depariment of Electrical and Electronics Engineering
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ELECTRICAL AND ELECTRONICS ENGINEERING

21GES14 ELECTRIC CIRCUITS LABORATORY L

=
1o =3
=1

COURSE OBJECTIVES
To Estimate the electrical DC circuit elements using Ohm'’s and Kirchhoff’s Law

To Measure the AC circuit elements using single and multiple power sources

To Compute the performance of AC & DC circuit using network theorems

To Determine the frequency and transient response parameters for electrical circuits

To Evaluate the performance of single phase and three phase AC networks using phasor analysis

COURSE OUTCOMES:
21GES14.CO1  Estimate the electrical DC circuit elements using Ohm's and Kirchhoff’s Law
21GES14.C02  Measure the AC circuit elements using single and multiple power sources
21GES14.C03  Compute the performance of AC & DC circuit using network theorems
21GES14.CO4  Determine the frequency and transient response parameters for electrical circuits
Evaluate the performance of single phase and three phase AC networks using phasor

21GES14.CO5 p
analysis
i I'rngrnm()urn.'nmrs PSOs
outeomes | Lo T poa [ pos | pos | pos | vos | ror | pos | pos | por | pont | por2 | psor | pso2 | psos
- 1 e ]
MGES 14001 % % \ - - - - - - . = = =
| - 4 . !
| UGES1A.C02 X % % % - - - o | 5 = \ & e =
HGES 14.003 L] X X X - - - - — F X = = -
NGESIAC04 | % % x A = = - - - A s % = w |
2GESIACO5 |« X x \ = 5 2 |> = = \ 2 v e . I
L _ s
LIST OF EXPERIMENTS

1. Verification of ohm’s law

2. Verification of Kirchhoft's voltage and current laws,
3. Verification of Thevenin’s theorem

4. Verification of Norton 's theorem

5. Verification of Superposition theorem

6. Verification of Maximum Power Transfer Theorem.

7. Study of CRO and measurement of sinusoidal voltage and frequency.
8. Determination of time constant of series R-C" electric circuits.

Y. Determination of frequency response of series & parallel RLO cireuits,
10. Calibration of single phase energy meter.

11 Determination of power in three phase circuits by two-watt meter method.

TOTAL: 30 Periods

The 8&2%

Board of Studies, —
Departmentof Electrical and Electronics Tngmee:)
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ELECTRICAL AND ELECTRONICS ENGINEERING

21GES20 RENEWABLE ENERGY SOURCES LT P €
3 0 0 3

COURSE OBJECTIVES
e Todiscuss the present energy scenario and the need for renewable energy Conservation systems.

To explain the solar power system components and its techniques

To elaborate the characteristics and components of wind power system and its components
To discuss the biogas power plant components operation and its applications.

To explain the tidal, wave, hydro and gas power system

COURSE OUTCOMES:
Discuss the present energy scenario and the need for renewable energy Conservation
21GES20.COI systems.

21GES20.CO2  Explain the solar power system components and its techniques

21GES20.CO3 Elaborate the characteristics and components of wind power system and its
components

21GES20.CO4  Discuss the biogas power plant components operation and its applications.

21GES20.CO5  Explain the tidal, wave, hydro and gas power systen

Course Program Ouicomes - PsOs
Quicomes | poyy | poz2 | Po3 | Pos | POs | Pos | PO7 | POx | PO9 | ro10 | PO1I | POI2 [ PSOI | PSO2 | PSO3
21GES20.C01 x X X X - - X - % - - 1 x X -
21GES20.CO2 x x X X “ - X - X - - % X X -
21GES20.C03 % X bt x - - % - & - - ‘3 x X -
21GES20.C04 X X X x - - x - x - - X x X -
2IGES20.CO5 X X X x - - X - x - - % x % -
UNIT I RENEWABLE ENERGY (RE) SOURCES 9

Environmental consequences of Fossil fuel use, Importance of renewable sources of energy. Sustainable
Design and development, Types of RE sources. Limitations of RE sources, Present Indian and
international energy scenario of conventional and RI sources.

UNIT I WIND ENERGY 0
Power in the Wind — Types of Wind Power Plants (WPPs)-Components of WPPs-Working off WPPs-
Sitng of WPPs-Grid integration issues of WPPs.

UNIT T SOLAR PV AND THERMAL SYSTEMS Y

Solar Radiation, Radiation Measurement, Solar Thermal Power Plint. Central Receiver Power Plants,
Solar Ponds.- Thermal Energy storage system with PCM- Solar Photovoltaic systems @ Basic Principle of
SPV conversion — Types of PV Systems- Types ol Solar Cells. Photovoltaic cell coneepts: Cell. module,
array ,PV Module I-V Characteristics, Efficiency & Quality of the Cell, series and parallel connections.
maximum power point tracking, Applications,

UNIT IV BIOMASS ENERGY 9
Introduction-Bio mass resources —Energy from Bio mass: conversion processes - Biomass Cogencration-
Environmental Benefits. Geothermal Energy: Basics. Direct Use, Guothermal Electricity. Minimiero
hydro power: Classification of hydropower schemes, Classification ol water turbine, Turbine theory,
Essential components of hydroelectric system,

UNIT V OTHER ENERGY SOURCES U]
Tidal Encrgy: Energy from the tides. Barrage and Non Barrage Tidal power systems. Winve Fnergey,
Energy from waves, wave power devices. Ocean Thermal Enerey Conversion (OTEC)- Tydrogen
Production and Storage- Fuel cell :Principle of working- various types — construction and applicaiions.

Encrgy Storage System- Hybrid Energy Systems,
The ChaﬁénM TOTAL: 45 Periods

goard of Studies. ”
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ELECTRICAL AND ELECTRONICS ENGINEERING

TEXT BOOKS:

SILNo | Author(s) Title of the Book Publisher B J
il B "ublication
1. Tw!dell. v Renewable Energy Sources EFN Spon Lid 2003 I
Weir 3 =
|
.8 Sukhatme, S.P Solar Energy Tata MeGraw Hill 2000 |
REFERENCE BOOKS: B
S1.No Author(s) Title of the Book Publisher b
Publication
: Renewable Energy Sources | PHI Learning Private 5
L Kotoae BB and Emerging Technologics Limited, New Delhi 2043
2. | Tasneem Abbasi Renewable Energy Sources EHI g Bl d B ¢
imited
3| KreithF Principles  of  Solar| . GeaveHill 2178
Engincering
4. | FreisL.L Wind Fuergy Coavemsion | oiee prai) 2190
systems
= = Principal of Flectrical s wE } 5
5. R.K.Agarwal Machine Design S. K. Kataria & Sons 2000

Department of Electrical a

The Eéa%lan

Board of Studies,
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d El Engineering
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ELECTRICAL AND ELECTRONICS ENGINEERING

21GES21 ELECTRICAL DRIVES AND CONTROLS L T P C

COURSE OBJECTIVES
To explain the basics of electrical drives.
e To describe drive motor characteristics and different methods of starting D.C motors and
Induction Motors.
To describe speed control of DC drives
¢ To explain the conventional and solid state speed control of AC drives.
To describe the different types of special electrical machines and their performance.

COURSE OUTCOMES:
21GES21.CO| Explain the basics of electrical drives.
Describe drive motor charactenistics and different methods ol starting D.C motors

21GES21.CO2 )
and Induction Motors.

2IGES21.CO3 Describe speed control of DC drives
21GES21.CO4 Explain the conventional and solid stute speed contiol of AC drives,
21GES21.CO3 Describe the different types ol pecial electrical machines and their performance

0 e

B ¥ mﬂrllll\l‘.}nlll:lllls - ['Ht_u B
Outcomes PO1 | PO2 | PO3 | PO4 | POS | POG | POT | POX | POO | POID | POIT | POIZ | PSOI | PSO2 | PSO3

2IGES21.C01 L3 - % - X - - - 5 \ x N - . -
GES2.C02 X - x - ;; - - - X 5 % 5 % 5 X
GESILCOR | X X - X : : \ \ ‘ \ - - .
2NGES21.C04 X X x - bt - - % 5 % y - . Y
JIGES21.CO5 % X X - \ - - E X \ ¥ .\ - . .
UNIT 1 INTRODUCTION Y

Ohm’s law - KirchhofT's laws - Resistors in series and parallel circuits (simple problem) - Introduction to
ac circuits - Form factor - Power and power factor - Smgle phase RLC series circuits - Three phase
balanced circuits.

UNIT 11 DRIVE MOTOR CHARACTERISTICS 9
Dynamics of Motor load system — Multiquadrant operation — DC Motor (Types. Torque Equation,
Characteristics and Applications) - Single phase induction motor (Tvpes and Applications) - Three phase
induction motors(Types. Characteristics) - Braking ol Llectric motors,

UNIT I STARTING METHODS 9
Necessity of a starters — Types of DC Motor Starters — Types of 3 phase squirrel cage and slip ring
Induction Motor Starters,

UNIT IV CONVENTIONAL AND SOLID STATE SPEED CONTROL OF DC DRIVES 9
Speed control of DC series and shunt motors - Armature and field control, Ward-Leonard control system -
Using controlled rectifiers and DC choppers - Applications.

UNITV CONVENTIONAL AND SOLID STATE SPEED CONTROL OF AC DRIVES 9
Speed control of three phase induction motor - Voltage control. voltage / [requency control, slip power
recovery scheme - Using inverters and AC voltage regulators - Applications.

TOTAL: 45 Periods
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ELECTRICAL AND ELECTRONICS ENGINEERING

TEXT BOOKS: o
i \ i Year of
SL.No Author(s) Title of the Book Publisher B il
Publication |
1 (i. K. Dubey Fundamentals of Elcctrical Drives | CRC press 2002
Vedam Electric Drives o ; | ]
2 o Fata MeGraw- | 2010
| Subrahmaniam (Concepts and Applications) el il E
REFERENCE BOOKS:
; : Year of |
SL.No Author(s) Title of the Book Publisher Publication
Gnanavadivel J
;3 Karthikeyan J Electrical Drives and Controls | Anuradha Publishers 2004
Chitra Selvi S
2. | Thiyagarajan V Electrical Drives and Controls | A.R. Publications 2015
3. Pillai SK A .F;rst Course on Electric Ncw. age international 2013
Drives publishers
4. | Jagadeesh Babu V Electrical Drives and Controls | Scitech Publications 2015
Austin Hughes  and . ; Newness  Heinemann =
s es . 20
5. Bill Drury Electric Motors and Drives Publishers 018

gz
The Chairman

Board of Studies, o
Department of Elecirical and Electronics Engineering
Muthayammal Engineering College (Autonomus)
Rasipuram-637 408. Namakkal Dt




ELECTRICAL AND ELECTRONICS ENGINEERING

21GES22 ELECTRICAL DRIVES AND CONTROL LABORATORY L T P €
.

—_
=
;

COURSE OBJECTIVES
e To explain the basics of electrical drives.
e To describe drive motor characteristics and different methods of starting D.C motors and
Induction Motors.
To describe speed control of DC drives
To explain the conventional and solid state speed control of AC drives.
To describe the different types of special electrical machines and their performance.

COURSE OUTCOMES:

21GES22.COl Explain the basics of eleetrical drives,

21GES22.CO2 Describe d.ri\fe motor characteristics and different methods of starting D.C motors
and Induction Motors.

21GES22.C0O3 Describe speed control of DC drives

21GES22.CO4 Explain the conventional and solid state speed control of AC drives.
21GES22.COS5 Describe the different types ol special electrical machines and their performance.
P Program Outeomes . : SO
Quicomes po1 | poz | P03 | Po4 | POs | Pas | PO7 | pox | pow | poro | pont | poi2 | psor | psoz | psos
AGES22.001 x - x - X - - - . % ¥ \ X - - X
2IGES22.002 % - i - ¥ - - - L - ¢ \ X - - X
21GFS22.003 X ¥ X - X . . - ) v : | % . # X
2IGES22.004 ] x x - % - - - \ \ 3 3 - - : 4

| 21GES2.05 X x x . x . . . \ \ A x : : X
LIST OF EXPERIMENTS

1. Load test on DC Shunt & DC Series motor.

2. 0.C.C & Load characteristics of DC Shunt and DC Series generator.
3. Speed control of DC shunt motor (Armature, Field control).

4. Load test on single phase transformer.

5. 0.C & S.C Test on a single phase transformer.

6. V curves and inverted V curves of synchronous Motor.

7. Load test on three phase squirrel cage Induction molor,

8. Speed control of three phase slip ring Induction Motor.

9. Load test on single phase Induction Motor.

10. Study of DC & AC Starters.

TOTAL: 30 Periods
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ELECTRICAL AND ELECTRONICS ENGINEERING

21GES33 ELECTRONIC DEVICES AND CIRCUITS L T P €

COURSE OBJECTIVES '
e Todiscuss the different types of transistors structure and its characteristics

» To explain the working of different types ol transistor, operation and characteristics
» Tao discuss the small signal model of amplificrs and its characteristics
e Todesign the multistage and differential amplilicr
e To create the feedback amplifiers and oscillitors
COURSE OUTCOMES:

21GES33.COl  Discuss the different types of transistors structurce and its characteristics
21GES33.C02  Explain the working of different types of transistor, operation and characteristics
21GES33.CO3  Discuss the small signal model of amplifiers and its characteristics
21GES33.C04  Design the multistage and differential amplifier

21GES33.CO5  Create the feedback ampiifiers and oscillators

Program Oureomes PsOs
Conrse Out - = _ ]
PO PO PO PO PO ro ") ro POy 1O ol PO s st =0
1 2 a 4 5 6 v 8 " N 1 2 g o )W |
2IGESICOL b A N A - - = 1 = - 4 - . 3 y -
== L. =i == _— 1 _— —i
MGESR (02 . x x % - - - l— - \ - S \ -
TGRS COR X X 5 % - - - || = - X - N X -
2IGESIIC04 5 x % x - - - t- - 3 - % - ¥ =
2GESIICOS b X % X - - - ‘ - - 5 - N % \ i
: | - .. = I
UNIT 1 APPLICATIONS OF SEMICONDUCTOR DEVICES 9

Introduction to semiconductor diode, PN junction diode structure. operation and VI characteristics - Zener
diode -. Display devices- LED, LCD, Rectifiers: Hall' Wave and Full Wave Rectificrs

UNIT 11 TRANSISTORS Y
UIT, BIT, JFET, MOSFET, IGBT Construction, operation and V-1 characteristics — Thyristor

construction, operation and V-I characteristics, Two transistor analogy.

UNIT 1 AMPLIFIERS 9
BIT small signal model — Analysis of CE, CB, CC amplifiers- Gain and frequency response - MOSFET
small signal model- Analysis of CS and Source follower - Gain and frequency response.

UNIT IV MULTISTAGE AMPLIFIERS AND DIFFERENTIAL AMPLIFIER 9
BICMOS cascade amplifier, Differential amplificc -~ Common maode and Difference mode analvsis
Single tuned amplifiers — Gain and frequency response  Neutralization methods. power amplificrs
Types (Qualitative analysis).

UNIT V FEEDBACK AMPLIFIERS AND OSCILLATORS 9
Advantages of negative feedback — voltage / current, series, Shunt feedback —positive feedback —
Condition for oscillations, RC phase shift, Wien bridge, Hartley. Colpitts and Crystal oscillators.

TOTAL: 45 Periods

The Cllairman
Board of Studies,
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ELECTRICAL AND ELECTRONICS ENGINEERING

. TEXT BOOKS:

Year of
S1.No Author(s) Title of the Book Publisher Publication
Jacob. Millman,
L Christos Electronic Devices and Circuits | Tata McGraw Hill 2012
C.Halkias
A Text Book of Applied | SultanChand
& BednaR.8 Electronics Publishers e
REFERENCE BOOKS:
SI.No Author(s) Title of the Book Publisher Tene
Publication
’ T Prentice Hall of India
I. | David A.Bell FlectoonioDevigesend Private 2013
Circuits Limmi
imited
2 Gupta.l.B Electron Devices and Circuits | S.K.Kataria & Sons 2012
3 Mathur.S.P, Electronic Devices
“ | Kulshreshtha.D.C Applications and Integrated Umesh Publications 2010
and Chanda.P.R circuits

4. Malvino Electronic Principles Tata MeGraw Hill 2010
5 Boylestad & Electronic Devices & Circuit Prentice Hall Of India 5009
il Nashelsky Theory (P) Lid -
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ELECTRICAL AND ELECTRONICS ENGINEERING

21GES34 ELECTRONIC DEVICES AND CIRCUITS LABORATORY L T P €

COURSE OBJECTIVES
e To test the characteristics of PN junction diode, zener diode and photo diode
e To design the rectifier circuit by using PN junction diode
e Toevaluate the characteristics of NPN transistor, JFET and UJIT
e To create the common emitter amplifier, RC and LC phase shift oscillator
e Todesign the differentiate amplifier using FET

COURSE OUTCOMES:
21GES34.CO1  Test the characteristics of PN junction diode, zener diode and photo diode
21GES34.C02  Design the rectifier circuit by using PN junction diode
21GES34.C0O3  Evaluate the characteristics of NPN transistor. "FITT and UJT
21GES34.C04  Create the common emitier amplifier. RC and LC phase shift oscillator
21GES34.CO5  Design the differentiate amplificr using FET

Bhiian Program Outcomes b PSOs
Outcomes | ooy | po2 | po3 | poa | Pos | pos | por | pos | oo | mor | pori | poi2 | psor | psoz | psoa

2IGES3.COI X - - - - - - - L1 A - L X <= =
2IGES34.CO2 3 b X X - - - - ¥ \ - % x 1 -
AGESHCO3 | % - e = = = = = X « & X % = >
21GES34.004 x X x % - - - - X X - X * 5 -
NGESIM.COS | % X X X = 2 = - \ X - X * X X
LIST OF EXPERIMENTS:

1. Characteristics of PN Junction diode under forward and reverse biased condition.

2. Characteristics of Zener diode

3. Characteristics of Half and Full wave rectilicr.

4. Characteristics of a NPN Transistor under common emitter configuration.

5. Characteristics of a NPN Transistor under common base conliguration.

o

Characteristics of'a NPN Transistor under common colicctor configuration,
7. Characteristics of Junction Field Effect Transistor '
8. Characteristics of Uni Junction Transistor.
9. Design and frequency response characteristics of i common cmitter amplificr.
10. Characteristics of photo diode & photo transistor,
11. Frequency response of RC phase shilt and | C oscillators
12. Frequency response of LC oscillators
3. Differential amplifiers using FET
14. Study of CRO for frequency and phase mensurements,
TOTAL: 30 Periods
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ELECTRICAL AND ELECTRONICS ENGINEERING

21GES30 ELECTRONICS AND MICROPROCESSORS L T P
3

|_4Jﬁ

COURSE OBJECTIVES
e Todescribe the semiconductor devices and rectifiers

e Toexplain types of transistors and amplificrs

e Todiscuss the digital electronics.

e Tosummarize the architecture of BO8S and its features.

e Todiscuss the interfacing Techniques and applications of 8085,
COURSE OUTCOMES:

21GES30.CO1 Describe the semiconductor devices and rectifiers,
21GES30.CO2  Explain types of transistors and amplifiers.

21GES30.C0O3 Discuss the digital electronics.

21GES30.C04  Summarize the architecture ol 8085 and its [eatures.
21GES30.CO5  Discuss the interfacing Techniques and applications of K085,

Goilins Program Oufcomes |-'H{3\.
Outcomes | by | poz | o3 | pod | Pos | pos | P07 | pO8 | Po9 | poro | ponn | Poi2 | psor | psoz | psoa
JIGES30.C0I X x x X X * = * b % - ! x s =
2IGES30.C02 ® % X X X X - - L3 ) - - % X -
MNGESINCO3 ¥ % X kS 3 X “ =5 X \ & = % X i
2IGES30 004 ¥ X X N % ¥ - M »,_ X __\ - = = v X g
_I‘ln.l-s*.n{'ns « . X \ N % = i = ¥ _. N 2 X " g 3
UNIT 1 SEMICONDUCTORS AND RECTIFIERS 9

Classification of solids based on energy band theory-Intrinsic semiconductors-Extrinsic semiconductors -
P type and N type - PN junction - Zenor effect - Zener diode characteristics - Hall wave and (ull wave
rectifiers.

UNIT I TRANSISTORS AND AMPLIFIERS 9
Bipolar junction transistor- CB, CE, CC configuration and characteristics-Biasing circuits- Class AL I3 and
C amplifiers- Field effect transistor-Configuration and characteristic o' T ET amplificr.

UNIT 11 DIGITAL ELECTRONICS 9

Binary number system - AND, OR, NOT, NAND, NOR circuits-Boolean algebra- Exclusive OR gate -
Flip flops-Half and full adders-Registers-Counters-A/D and D/A conversion.

UNIT 1V 8085 MICROPROCESSOR 9

Block diagram of microcomputer-Architecture of 8085-Pin configuration-Instruction set- Addressing
modes-Simple programs using arithmetic and logical operations.

UNIT V INTERFACING AND APPLICATIONS OF MICROPROCESSOR 9

Basic interfacing concepts - Interfacing of Input and Output devices-Applicalions of microprocessor
Temperature control. Stepper motor control, traffic light control.

TOTAL: 45 Periods

The Ch4irman
Board of Studies,

Department of Elactrical and Eleclronics Engineering
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ELECTRICAL AND ELECTRONICS ENGINEERING

TEXT BOOKS:
; : Year of
SLNo Author(s) Title of the Book Publisher Publication
Milman and ’ Tata McGraw-Hill T
1. Halkias Integrated Electronics sablichans, 2195
Microprocessor Architecture™,
2. | Ramesh Goankar | Programming and Applications Wiley Eastern 2198
with 8085
REFERENCE BOOKS:
i Year of
SL.No Author(s) Title of the Book Publisher Pibliciticn
it i ) 5
1. Malvino and Leach Dlgll?l P_rmup]cs Ang Tata McGraw-Hill 2N
Applications
. " S. Chand 4 : ¢ 210:
2. | Mehta V.K Principles of Electronics El;(l PR 0 T
3 Microprocessor and N S T
o Dougles V.Hall Interfacing™. Programming Tuta MeGraw-Hill 2199
and Hardwarc S
Salivahanan S, G i
4. Suresh Kumar N, EI.LCH,UNL Devisksigad Tuta MeGraw-Hill 2199
; Circuits
Vallavaraj A _ S R, - )
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ELECTRICAL AND ELECTRONICS ENGINEERING

21GES31 ELECTRONICS AND MICROPROCESSORS LABORATORY L T P €
0 0 2 1

COURSE OBJECTIVES

e To describe the semiconductor devices and rectifiers.

e Toexplain types of transistors and amplificrs.

e To discuss the digital electronics,

e Tosummarize the architecture of 8085 and its [catures.

s To discuss the interfacing Techniques and applications of 8085,
COURSE OUTCOMES:
21GES31.COl Describe the semiconductor devices and rectifiers.
21GES31.CO2 Explain types of transistors and amplifiers.
21GES31.CO3 Discuss the digital electronics.
21GES31.C0O4 Summarize the architecture of 8085 and its features.
21GES31.CO5 Discuss the interfacing Techniques and applications of 8085,

Coutii Program Outcomes PSOs
Outcomes | b1 | po2 | PO3 | Po4 | POs | POs | PO7 | POs | Po9 | Po10 | PO | POIZ | PSOI | Ps2 | PSO3

2UGES3I.COT | & X X X X % & = . A 5 X \ z
GES3I.CO2 | x % X \ x X E - X % : < . =
2IGES31.C03 % * X .| X x - - X N - 3 X -
JIGES3LCD4 ¥ X X 5 - X = __.._ X = X -
MNGESITCOS % % i X ) L - -__ X - 3 -

LIST OF EXPERIMENTS

o 3 00 1 A S e

Study the VI Characteristics of PN Junction Diode
Study the VI Characteristics ol Zener Diode
Study the Characteristics of CE Transistor
Construct RC or Wein Bridge Oscillator.

Study of Various Basic Logic Gates

Construct Half Adder and Full Adder Circuits
Construct Shifi Registers and Counters

Apply an 8085 Assembly Language Program to add and subtract 8-bit numbers.
Apply an 8085 Assembly Language Program to multiply and divide 8-bit numbers.
0. Apply an 8085 Assembly Language Program to find a maximum and minimum number from a

given 8-bit series numbers.
I'1. Apply an 8085 Assembly Language Program fo arrange ascending and descending orders from a
given 8-bit series numbers.
12. Analyze an Interfacing of Stepper Motor with Microprocessor 8085,
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ELECTRICAL AND ELECTRONICS ENGINEERING

21EEC01 ELECTROMAGNETIC FIELDS L TP E
2 1

s

COURSE OBJECTIVES

e To discuss the coordinate systems, basic Electrostatic theorems and laws for solving the problems
of static electric field problems

e Toexplain the static electric fields with their behavior in different media, associated laws,
boundary conditions and electromagnetic potentials

e To discuss the static magnetic fields with their behavior in different media, associated laws,
boundary conditions and electromagnetic potentials

s To solve the problems of electromagnetic ficld by using the integral and point form of Maxwell's

equation
s Todiscuss the propagation of electromagnetic waves in different media.
COURSE OUTCOMES:

N Discuss the coordinate systems. basic lectrostatic theorems and laws for solving the
2IREETHLEON problems of static electric field problems
MEECOLCO? Fxplain the static cllctv:tl‘w ficlds witl their T\ch::\'mr_ m different media. assocred
- laws, boundary conditions and clectromagnetic potentials
Discuss the static magnetic fields with thewr behavior m different media. associated

2IEECO1.CO3 e ; i
laws, boundary conditions and clectromagnetic potentials
Solve the problems of electromagnetic licld by usmg the integral and point form of

5 ;
ZIEECOLCO4 Maxwell's equations.

21EEC01.CO5 Discuss the propagation ol electromagnetic waves in dillerent media.
Couiee Program Outcomes PSis

Outeomes | ooy [ poa | o3 | roda | pos | ros | o7 | Pos | oy | poin | porr | Po12 | psor | psoz | psos
JEECOLCOT | % x = - % 5 = = S 5 - _ g 5 =
JEECOLCO2 | x ; - - - - - - Z - \ - . = -
JEECOI €03 | % % - % % - = e % = > = s N ¥
AEECHICO4 | = x - - - - - - - “ x - . N -
AEECOI.COS | x X N - = = - = - - - - " : N
UNIT 1 INTRODUCTION 6+3

Sources and effects of electromagnetic fields - Vector fields - Different co-ordinate systems - Gradient.
Divergence and Curl operation - Divergence theorem -Stoke’s theorem - Coulomb’s Law - Electrie ficld
intensity - Field due to point and continuous charges - Electric flux density - Gauss's law and application.

UNIT I STATIC ELECTRIC FIELD (i3
[lectrical potential - Electric field and equipotential plots - Relationship between E and V - Flectric field
in free space, conductors, dielectric - Dielectric polarization, Electric field in multiple dicleciries -

Boundary conditions, Poisson’s and Laplace’s cquations - Capacitance energy density - Diclectric
strength.
UNIT I STATIC MAGNETIC FIELD 63

Lorentz Law of force, magnetic field intensity — Biot savart Law - Ampere’s Law - Magnetic field due to
straight conductors, circular loop, infinite sheet of current - Magnetic flux density in free space. conductor,
magnetic materials - Boundary conditions - Scalar and vector potential - Magnetic force - Torque
Inductance — Energy density - Magnetic circuits.
UNIT IV TIME VARYING FIELDS AND MAXWELL'S EQUATIONS (-3
IFaraday's laws, induced emf - Static and dynamic EMF. Maxwell’s cquations (differential and mtegral
forms) - Displacement current - Relation between ficld theory and circunt theory.
UNITV ELECTROMAGNETIC WAVES 6+3
Electromagnetic wave generation equations - Uniform plane waves - Phase and  group  velocity,
attenuation - Propagation in good conductors - Waves in free space, lossy and lossless dielectries.
conductors - Skin depth, Poynting theorem and vector

“&//' TOTAL: 45 Periods
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ELECTRICAL AND ELECTRONICS ENGINEERING

TEXT BOOKS: ~
SIL.No Author(s) Title of the Book Publisher Tearol
Publication
1 Gangadhar K A, Electromagnetic Field Theory Khanna Publishers 2011
Ramanathan .
William H. Hayt Engineering T — y 2012
2. & Buck Eloctiomagnetic Fata MeGraw Hill 2012
REFERENCE BOOKS: [ - -
SLNo Author(s) Title of the Book ' Publisher ; say 'Tf
R | o | Publication
Meenakumari R & o o New Age International .
I} Subasri R Electromagnetic | iclds e 2010
5 Mathew N, O, Principles of Oxford University 2010
"| Sadiku Electromagnetic Press e
3.| Kraus and Fleish Elect_ro R gasie With Tata McGraw Hill 2008
Applications
4 Ashutosh Electromagnetism PHI Learning Private 2000
*| Pramanik Theory and Applications Limited -
5 Bhag Singh Guruand | Electromagnetic ficld Cambridge University 2009

Hiiseyin R theory Fundamentals

Press
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ELECTRICAL AND ELECTRONICS ENGINEERING

21EEC02 MEASURING INSTRUMENTS L T P C
3 0 0 3
COURSE OBJECTIVES
o To discuss the classification, application characteristics, error and basics of measuring
Instruments
« To measure the voltage, current, power energy, frequency and phase by using measuring
Instruments

To measure the resistance, inductance and capacitance using various bridges

e To discuss the various types of digital measurements and display devices for measuring Electrical
parameters.

¢ To explain the types, working selection of transducer and data acquisition system.

COURSE OUTCOMES:

7 Discuss the classification, application characteristics. error and basics of measuring

21EEC02.CO1 : =
Instruments

Measure the veltage, currenl. power  energy, frequeney and phase by using

measuring Instruments

2IEEC02.CO3 Measure the resistance, inductinee and capacitance using various bridges

Discuss the various types of dieital acasurements ind display devices for measuring

21EEC02.CO2

2IEECH2.CO4 .
Electrical parameters.

21EEC02.CO5 Explain the types, working selection of transducer and data acquisition svstem.

ot anr““”“““i‘:“:__ B E\l)_\ ]

Outcomes | uioyi | oz | P03 | Po4 | POs | Pos | rO7 | POs | PO | PO | ponr | poiz | psor | psoz | psos |
NEECO2CON | x x - - - - - - - vl o \ . - - |
NEECH2.C02 X X X \ - - = - a ) = \ X " .

; = i
MEECO2O03 | x x X X - & = = = ' = \ \ = |
NEECDZA04 x % X X - - - - - t - . X - |
JEECD2005 | v % X « - & = - - \ - . \ \ = |
UNIT | INTRODUCTION Y

Instruments: Classification, Applications - Functional elements of an instrument — Static and dynamic
characteristics — Errors in measurement — Statistical evaluation of measurement data — Standards and
calibration.

UNIT 11 MEASURING INSTRUMENTS 9
Classification of instruments: PMMC Instruments. Moving iron mstruments. Electrodynamometer type
mstruments. — Single and three phase wattmeters and energy meters — Magnetic measurements
Determination of B-H curve — Instrument transformers — Instruments for measurement of frequencey and
phase.

UNIT 111 BRIDGES 9
Resistance measurement - Wheatstone bridge, Kelvin Bridge, substitution method - Transformer ratio
bridges. self-balancing bridges.Measurement ol Larth resistance, insulation resistance — Megger -
Measurement of inductance and capacitance — Maxwell's bridge. Anderson Bridge. Desauty’s bridge
and Schering Bridge.

UNIT IV DIGITAL INSTRUMENTS AND DISPLAY DEVICES 9
Digital Voltmeter — Types — digital plotters and printers. Magnetic disk and tape — Recorders- CRT
display - digital CRO - LED, LCD & dot matrix display — Data Loggers.

UNIT V TRANSDUCERS AND DATA ACQUISITION SYSTEMS 9
(lassification of transducers —  Selection ol transducers Resistive,  capacitive & inductive
ransducers — Piezoelectric. Hall effect, optical and digital trans’ucers — Elements of data acquisition
svstem — A/D. D/A converters — Smart sensors.
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ELECTRICAL AND ELECTRONICS ENGINEERING

TEXT BOOKS:
SLNo|  Author(s) Title of the Book Publisher P‘:{‘f;';; t':zn
A Course in Electrical &
.| A.K. Sawhney Electronic Measurements & Dhanpat Rai and Co 2004
Instrumentation
2.| Gupta IB K (.m{rsc oo Elcct.mnlc “.ml 5. K. Kataria & Sons 2003
Electrical Measurements
REFERENCE BOOKS: B -
SLNo Author(s) Title of the Book Publisher yeura

Publication

Doebelin E.O. and

Measurement Systems —

l. Manik D.N Applications dind Design Tata MeCGiraw Hill 2007
Transducers and Prentice Hall of India
2.| BV, Moarthy Instrumentation Pvt Lid 2007
3.| Kalsi H.S Electronic Instrumentation Tata McGraw Hill 2004
; Principles of Measurements Prentice Hall of India 5
4 Siisy, 6. M and Instrumentation Pvt Ltd ol
5. A.J. Bouwens Digital Instrumentation Tata McGraw Hill 2197
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ELECTRICAL AND ELECTRONICS ENGINEERING

21EEC03 LINEAR INTEGRATED CIRCUITS | I VA A 1

COURSE OBJECTIVES
e Todiscuss the characteristics of an OPAMP

o To design the various amplifier circuits and switching circuits using OPAMP

e Todevelop the various waveform generator circuits using OPAMP

e Tocreate the ADCs, DACs and PLL circuit using OPAMP

e To construct the multivibrator circuits and voltage regulator using 1C 555 timer
COURSE OUTCOMES:
21EEC03.COl Discuss the characteristics of an OPAMP
21EEC03.CO2 Design the various amplifier circuits and switching circuits using OPAMP
21EEC03.CO3 Develop the various waveform generator cireuits usmg OPAMP
21EEC03.C0O4 Create the ADCs, DACs and PILL circuit using OPAMP
21EREC03.CO5 Construct the multivibrator circuits and voltage regulator using IC 555 timer

eite I'nn_-,rumllulrnme.\_ e PSOs
Ouicomes | pyy | poz | po3 | pos | Pos | ros | po7 | pos | pos | Pat0 | POTI | POI2 | PSOT | PROR [ PRO3

NEECHICO] X X " X R . : 2 > = | . \ g 2 ]
ngcoscoz | = | & |8 | x| - | - | -] - |- % | - . "
MERCHICO3 X X % X . ” = T e e ﬁ“\ -
NEECOICO4 | x « X ; % [ t : T . s T a ¥ =
MEECOIC05 | x . x \ : : ] . "
UNIT I CHARACTERISTICS OF OPAMP 9

Block diagram of a typical op-amp — characteristics of ideal and practical op-amp - parameters of opamp —
inverting and non-inverting amplifier configurations - frequency responsc - circuit stability.

UNIT 11 APPLICATIONS OF OPERATIONAL AMPLIFIER 9
DC and AC amplifiers - summing amplifier — difference amplifier - voltage follower - differentiator —
integrator- clamper - clipper- filters.

UNIT 111 WAVEFORM GENERATOR 9
Oscillators, sine wave, square wave, triangular wave, saw tooth wave generation, Schmitt trigger. window
detector.

UNIT IV D/A & A/D CONVERTORS AND PHASE LOCKED LOOP 9
Analog-to-digital, digital-to-analog, sample and hold circuits; voltage controlled oscillator, phase locked
loop — operating principles, applications of PLL.

UNITV SPECIAL ICs 9
[C555 Timer, monostable and astable modes of operation: voltage regulators - fixed voltage regulators,
adjustable voltage regulators - swilching regulators.

TOTAL: 45 Periods
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ELECTRICAL AND ELECTRONICS ENGINEERING

TEXT BOOKS:
SLNo |  Author(s) Title of the Book Publisher Leariol
Publication
Gayakwad R.A Op-amps & Lincar Integrated Prentice Hall of India, 2009,
s Circuits New Delhi,
— 4 th Edition, R
Roy Choudhury Linear Integrated Circuits New Age International 2010

(]

and Shail Jain,

REFERENCE BOOKS:

Publishers. 4th Edition,

Title of the Book

\Tal‘ of

SLNo Author(s) Publisher Sl
Publication |
Sergio Franco Design with Operational Tata MeGraw Hill, 3rd 2002
15 Amplifiers and Analog Edition
Integrated Circuits B o
Sedra Smith, Microelectronic Circuits Oxford University 2009,
2. Press. 6th Edition
R P Jain Modern Digital I‘lectronics Tata McGraw-Hill S o203
3. Education. 3rd Edition,
4.| David A.Bell Op-amp & Linear 1Cs Oxfoid 2013
5.| Floyd Buchla FI:IndifmCi‘llaLh‘ of Analog i 2013
Circuits
o o
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ELECTRICAL AND ELECTRONICS ENGINEERING

21EEC04 DC MACHINES AND TRANSFOI MERS L 1T r

t_,,.,_“\‘

COURSE OBJECTIVES
= To discuss the operation and Characteristics of Electro-Mechanical Energy Conversion systems

« To elaborate the operation and Characteristics of DC Generators
= To explain the operation and Characteristics of DC Motors
e To discuss the operation and Characteristics Transformers
s To test the DC Machines and Transformers using various methods
COURSE OUTCOMES:
Discuss the operation and Characteristics of Electro-Mechanical Energy Conversion
21EEC04.COl

systems
21EEC04.CO2 Elaborate the operation and Characteristics of DC Generators
21EEC04.CO3 Explain the operation and Characteristics of DC Motors
21EEC04.CO4 Discuss the operation and Characteristics Transformers
21EEC04.CO5 Test the DC Machines and Transformers using various methods

Cirsi Program “mﬂ“:hli . P

Outeomes | 51 | po2 | poa | poa | pos | Pos | por | ros | roo | voin | pon | po1z | psor | rsoz | psos
JIEECO4.C0O1 % X X X - - - ——- - _T - X X X
UEECO4002 | x ¥ x % . s : S| ey X : X vl h
JERCH O3 |« X " \ 2 : 2 [ " 3 1 4 I ;
UEECH4.CO4 | % ¥ X g = : . : : g : G g e
NEECO4COS | N ‘ X . ; 0 2 . ] ; > I @
UNIT 1 ELECTRO-MECHANICAL ENERGY CONVERSION G+3

Introduction - Principles of electromechanical encrgy conversion - Single excited system - Energy in
terms ol Electrical parameters - Mulliple excited svstems - Role of Airgap — Statically and Dynamically
induced EMF.

UNIT I DC GENERATORS 63
Constructional details - Principle of operation - EMF equation -~ Muthods of excitation — Types ol DC
generators — Armature reaction - Commutimion  Methods of Improving Commutation — Interpoles
Equalizing Connections — Characteristics of DC generntors No load and Load Characteristics — Parallel
operation of D.C. Generators — Load Sharing — Procedure [or Paralleling DC Generators - Applivations ol
D.C. Generators.,

UNIT 111 DC MOTORS 63
Principle of operation — Back EMF — Types of DC Motors — Voltage & Torque equations - Condition for
maximum power - Characteristics of DC motors — Speed torque and Performance Characteristics -~ Speed
control of D.C. motors — Methods of speed control - Starters: Necessity of a starter, Types ol starters -
Applications of DC Motors.

UNIT 1V TRANSFORMERS 643
Constructional details — Principle of operation — EMF equation — Transformation ratio — Transformer on
no-load —Transformer on load — Equivalent circuit — Regulation - Parallel operation of single phase
transformers — Auto transformer — Three phase transformers — Types of Conneetions..

UNIT V TESTING OF DC MACHINES AND TRANSFORMERS 6+3
Losses and efficiency in DC machines and transformers — Condition for maximum efficiency - Testing of
DC machines - Brake test. Swinburne's test. Hopkinson's lest and Retardation test — Testing of
transformers — Polarity test, open circuit and short circuit test — Sumner’s test — All day efficiency.
TOTAL: 45 Periods
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ELECTRICAL AND ELECTRONICS ENGINEERING

TEXT BOOKS:
SI.No Author(s) Title of the Book Publisher Visr of
Publication
1. Fjpni;t:;n s Electric Machines Tata McGraw Hill 2002
B i | 2 VIRRIEIROEE S.Chand & Company )
2. AK Theraja Technology — Volume 11 (AC & Litd.. N Dalhi 2003
o DC Machines e
REFERENCE BOOKS: L - B
SLNo Author(s) Tidle of the Book Publisher e of
: Publication
E. Fitzgerald, Charles
1.| Kingsley. Electric Machinery Tata McGraw Hill 2003
Stephen.D.Umans
DC Machines and Vikas publishing e
7.| %, Mt Kiisint ' Machines anc ikas publishing house 2002
Transformers Pvi Lid
Ol _|- = . i ,‘
3.| S.Sarma & K.Pathak | Electric Machines - Luamlzzg India 2011
(P) Lid.. Delhi,
o i . | volune 1. Megraw-Hill
4.| Syed A. Nasar :[ect:tnc Manip g Lemol College: International 2195
R Fdition
5.| M:NBandyopadhyay Electrical Machines Theory HI Learning PVT 2009

and Practice

LTD.. New Delhi

~0 -
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ELECTRICAL AND ELECTRONICS ENGINEERING

21EEC05 AC MACHINES L. I B €

COURSE OBJECTIVES
e To analyze the operation and regulation of an Alternator

e To explain the characteristics and operation of synchronous mutor

¢ To discuss the characteristics and operation of 3 phase Induction Motor

» To elaborate the starting and speed conirol of 3 phase Induction Motor

e To explain the operation of single phase and special Electrical Machines
COURSE OUTCOMES:

21EEC05.COI Analyze the operation and regulation of an Alternator
21EEC05.CO2 Explain the characteristics and operation of synchronous motor
21EEC05.CO3  Discuss the characteristics and operation of 3 phase Induction Motor
21EEC05.C04  Elaborate the starting and speed control of 3 phase Induction Motor
21EEC05.COS5 Explain the operation of single phase and special Elcetrical Machines

Ciaiis Program Ouicomes N EME

Cuttumes ro1 | po2 | Po3 | Pos | POS | POs | POT | POs | row | pote | rorn | por2 | psor | eso2 | opsos
EECOS COl b £ % - - - = | _: —:- ‘_- ' ._: \ * i = y _j ]
HEECHS.CO? X x X = = - - i =) T & __. % x B . B
JEECOS.CO3 X X % - - - - - - 5 B e § X s -]
HEECOS.CO4 X : ] 3 - - - - - - L1 - . X - -
HEECOS COS % LY X - - - - - - y = 5 % i ¥
UNIT | ALTERNATOR (+3

Basic principle. construction. types of rotor, pitch factor. distribution factor, emf equation, armature
reaction - alternator on load, voltage regulation, svinchronous impedance(emt) method, mmi method. ZPF
method. synchronization and parallel operation of aliernator.

UNIT I SYNCHRONOUS MOTOR 6+3

Principle of operation — Methods of Starting - Torque equation — Operation on infinite bus bars - Voand
Inverted V curves — Power developed eqnations ~Curvent loct for constant power input.  constant
excilation and constant power developed - -Hunting - damper windings - synchronous condenser —
Applications

UNIT 111 THREE PHASE INDUCTION MOTOR 643
Constructional details — Types — Principle of operation - Slip - Eguivalent circuit — Torque developed by
an induction motor — Torque-Slip characteristics - Losses and efficr ney — Load test - No load and blocked
rotor tests — Construction of Circle diagram — Scparation of losses — Double cage rotors- Induction
generators — Applications.

STARTING AND SPEED CONTROL OF THREE PHASE INDUCTION 6+3
UNIT IV

MOTORS
Need for starting — Methods of starting - Direct on Line starter, autotransformer, Star-delta and Rotor
resistance starters — Speed control methods— Ward Leonard scheme Voltage control, Frequency control
and pole changing — Cascaded connection- V/f control — Slip power recovery scheme- Crawling and
Cogging — Braking.

UNIT V SINGLE PHASE INDUCTION MOTORS AND SPECIAL MACHINES 6+3
Constructional details of single phase induction motor — Double ficld revolving theory and operation
Equivalent circuit — No load and blocked rotor test - Performance analvsis — Capacitor-start capacitor run
Induction motor- Shaded pole induction motor - Linear nduction motor — Rgpulsion motor - Hysteresis
motor - AC series motor- Universal Motor. . '64/

© 0 TOTAL: 45 Periods




ELECTRICAL AND ELECTRONICS ENGINEERING

TEXT BOOKS:
i ; Year of
SLL.No Author(s) Title of the Book Publisher Publication
A.E. Fitzgerald,
Charles Kingsley, y ; Tata Mc Graw Hill 4
L Stephen. Blexwto Madtivay publishing Company Ltd =3
D.Umans,
D.P. Kothari and g ; Tata Mc Graw Hill s
& 1.J. Nagrath Electric Mashines publishing Company Ltd 2002
REFERENCE BOOKS:
SL.No Author(s) Title of the Book Publisher ) L-.ar ‘.ﬂ
.l _ Publication
Electrical Machines Theory PHI I earning pvt Lid., T
L) BN, Bentgopaiizny and Practice New Delhi 2908
2.| Charless A. Gross Electric Machines CRC Press 2010
3.| K. Mitugesh Kiniar Electrical Machines I\;J:\.lln [{}:ubhshmg House 2002
a.| Sved A. Nasar Electric Machines and Power Mug‘l':twl Hill College 5105
! Systems: Volume | International
A.K. Sawhney . P e e ey =
5| Ko S, fhcor_y of Alternating-Current | Tata I!\rla.(_]mw Hill 2001
) Machincry, Publications
Langsdorf, o e . _ _

~ /7
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ELECTRICAL AND ELECTRONICS ENGINEERING

21EEC06 CONTROL SYSTEMS L; T B €

COURSE OBJECTIVES
e Toanalyze electromechanical systems using mathematical modeling
e Todetermine Transient and Steady State behavior of svstems using standard test signals
e Todiscuss the linear systems for steady stale errors, absolute stability and relative stability
e To design a stable control system satisfying requirements ol stability and reduced steady state
error
» To elaborate the concepts of modern control theory using state-space approach

COURSE OUTCOMES:

21EEC06.CO1 Analyze electromechanical systems using mathematical modeling

21EEC06.CO2  Determine Transient and Steady State behavior of systems using standard test signals

21EEC06.CO3  Discuss the linear systems for steady state errors, absolute stability and relative
stability

21EEC06.CO4  Design a stable control system satisfying requirements of stability and reduced steady
state error

21EEC06.CO5  Elaborate the concepts of modern control theory using state-space approach

stiE Program Outcomes PS5

Outcomes | wiyy | poz | Po3 | pos | Pos | pos | Po7 | PO8 | Po9 | Po1o | Por1 | PO12 | PSO1 | Pso2 | psoa
21EECD6.CO! X x X X x - - - X X X X X z -
2IEECD6.CO2 X 4 X X X - - - % . v L] 1 ‘. -
2IEEC06.C03 | » x X \ X % E = i ; . 3 ; ; =
JIEECDH.C04 X X S x A - - - A A _-—: 5 X L\ -
HEECO6.C05 X % % X x - - - X % X % ¥ \“_ . —:_
UNIT 1 SYSTEMS AND THEIR REPRESENTATION G6+3

Concepts of control systems — Open and closed loop systems — Electrical analogy of mechanical and
thermal systems — Transfer function — Synchros  AC and DC servomotors - Block diagram reduction
techniques — Signal flow graphs - Transfer function of DC cenerator and motor |

UNIT I TIME RESPONSE ANALYSIS 3
Standard test signals -Time response — Time donvun specifications — Tvpes of test input — T and 11 order
system response — Error coefficients — Generalized crror series — Steady state error - Effects of I, PLPID
modes of feedback control ~Time response analysis using MATLAB (only simulation).

UNIT I FREQUENCY RESPONSE ANALYSIS 613
Frequencey response — Bode plot — Polar plet — Doetermination of closed loop response from open loop
response - Correlation between frequency domam and time domam specifications- Analvsis using
MATLARB (only simulation).

UNIT 1V STABILITY ANALYSIS &CLASSICAL CONTROI. DESIGN 613
TECHNIQUES

Characteristics equation — Routh Hurwitz criterion  Root locus construction-Nyquist stability eriterion-

applications of Nyquist criterion to find the stability — Lag, lead and lag-lead networks - Lag Lead

compensator design using bode plots, '

UNIT V STATE SPACE &VARIABLE ANALYSIS OF CONTINUOUS SYSTEMS 643
Concept of state variables — State models for lincar and time invariant Systems — Solution of state and
output equation in controllable canonical form — Concepts of controllability and observability - Eftect of
state feedback. State Transition Matrix and its Propertics Total =45 Periods

The C%&n

Board of Studies,
Department of Electy dE

g Electronics anjgga,p;gg
Muthayammai Engineering Coliege (Autonomus)
Rasipuram-637 408. Namakkal Dt,




ELECTRICAL AND ELECTRONICS ENGINEERING

TEXT BOOKS:
. ; Year of
SLNo Author(s) Title of the Book Publisher Publication |
.| M. Gopal Control Systetns, Principlonand: | 4,4, bttt 2012
Design
2.| S.K.Bhattacharya | Control System Engincering Pearson education 2013,
REFERENCE BOOKS:
SL.No Author(s) Title of the Book Publisher _ Yennof
= Publication
1.| Nise Control Systems Engineering John wiley, 6™ Edition. 2011
2. v 1?01'fzmd Modern Control Svstems Pearson Prentice Hall 2012
Robert I1. Bishop
3.| Benjamin C. Kuo Automatic Control systems PHII press 2010,
4. K. Ogata Modern Control Engincermyg PHI press 2012
5 %.N.Swanandam, (.o.mm] System Encineering Vikas Publishina 5612
S.N.Deepa using Mat Lab [ =
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ELECTRICAL AND ELECTRONICS ENGINEERING

21EEC07 POWER ELECTRONICS L T P C
3 0 0 3
COURSE OBJECTIVES
e Todiscuss the operation of semiconductor devices and dynamic characteristics

o To analyze the various controlled rectifiers and its performance characteristics
e To evaluate the various configurations of de-de converters and its performance parameters.
o Toapply the different modulation technigues to pulse width modulated inverters
« Todevelop the various configurations of AC valtage controllers and Cycloconverters
COURSE OUTCOMES:

21EEC07.CO1 Discuss the operation of semiconductor devices and dynamic characteristics

21EEC07.CO2  Analyze the various controlled rectificrs and its performance characteristics

Evaluate the various configurations of de-de converters and its performance

21EEC07.CO3
parameters.

21EEC07.CO4  Apply the different modulation techniques to pulse width modulated inverters

21EEC07.CO5  Develop the various configurations of AC voltage controllers and Cycloconyveriers
Eouiae Program Ullll'nl"l_h‘s__ B PsOs

Quteomes | noy | poz | po3 | Pog | Pos | Poe | PO | POR | POO | POID | POIT | POIZ | PSOL | PSO2 | PSOX
UEECOTCO1 | x i - . - . ] : i \ : 2 :
UEECO7.002 | ¥ % q . i ¢ % - < - . . . . .
HNEECOT7.CO3 ) % X 2 % % . : \ % % N [ . 5
ERCO7.004 g " 2 - X n X Z . i : . 4§ : .
NEECOTCOS | : .‘ ; . : 3 : : i % s | = :
UNIT 1 POWER SEMICONDUCTOR DEVICES 9

Introduction - V-I and switching characteristics of power semiconductor devices: Power Diode. Thyristor,
BIT. MOSFET, IGBT - SCR two transistor analogy - SCR Protection cireuits - SCR firing cireuits - SCR
Commulation techniques.

UNIT I AC - DC CONVERTERS . 9

Principle of phase controlled converter - Performance parameters - Single phase half and fullyv controlled
converter with R, RL, RLE load - Freewheeling diode - Three phasc half and fully controlled converter
with R. RL, RLE load - Effect ol source Inductance

UNIT III DC - DC CONVERTERS 9

DC Chopper : Principle of chopper operations - Step up and step down chopper - control strategy -
Switched mode regulators - Buck, boost, buck boost regulators - Operation of two quadrant and four
quadrant DC choppers with R and RL load — Introduction to Voltage, Current and Load commutated
chopper

UNIT IV DC - AC CONVERTERS 9

Principle of operation Single phase voltage source inverters - Three phase voltage source inverters - 120"
and 180" mode operation - Voltage control of inverter using PWM, Single PWM, Multiple PWM.
Sinusoidal PWM and Modified SPWM - Harmonic reduction techniques - Single phase current source
inverter

UNIT V AC - AC CONVERTERS PE Q 9
The Chairtian
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ELECTRICAL AND ELECTRONICS ENGINEERING

AC Voltage controllers: Single phase AC voltage controller with R and RL load — Control Strategy -
Cycloconverter - Step up and step down - Principle of operation of single phase to single phasc
cycloconverter - Principle of operation of single phase to three phase cyelo converter - Matrix converter

TOTAL: 45 Periods

TEXT BOOKS:
Year of
SL.No Author(s) Title of the Book Publisher Publication
; Power Electronics Circuits Pearson Education India 5
; ; ; i e s i 2013

e s Devices and Applications Publication, New Delhi -

2.| Bimbhra.P.S Power Electronics Khanna Publishers 2012
REFERENCE BOOKS: _
SL.No Author(s) Title of the Book Publisher Vearaf

=) Publication
.| Sen.P.C Power Electronics [t Me Graw 1l 2004
Singh.M.D and , . L o
2 : er E < ale > G 20
2| Khanchandani.K.B Power Electronics Tata Me Graw Hill 006
[ = oser H s lasse Ii. % )
2| Umanand L Power Lli:.t."‘?‘.lllli... - lssentials Wiley 5009
and Applications ¥
4,| Ned Mohan Power Electronics John Willey and sons 2007
5.| Daniel. W .Hart Power Electronics pn'”“w. Hall 2006
International

The &ku%nan
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ELECTRICAL AND ELECTRONICS ENGINEERING

21EEC08 ELECTRICAL DRIVES L T B ©

COURSE OBJECTIVES
e To discuss the drive characteristics of AC and DC motors
« To explain the analysis of Converter / Chopper fed de drive
e To evaluate speed control characteristics ol Induction motor drives
« To formulate the speed control characteristics of Synchronous motor drives
« Todesign of controllers for Electrical drives

COURSE OUTCOMES:

21EECO8.COI Discuss the drive characteristics of AC and DC motors

2IEECOR.CO2 Explain the analysis of Converter £ Chopper fed de drive

21EECOR.CO3 Evaluate speed control characteristics of Induction motor drives
21EECO8.CO4 Formulate the speed control characteristics of Synchronous motor drives

21EEC08.CO5 Design of controllers for Electiical drives

Onfeotncs ro1 | poz | PO3 | Poa | POS | PO | POT | POX | PO | PO | POTI —| POLZ | PROT | PRO2 | PROD
2IEECOR.COL X X X X - = - - . _ - X - . X
2IEECORCO2 | % x " x : : h A g . : ¥ - . '
2IEECOS.CO3 | x X % X " 2 ; . ; ; : ; N . %
AEECORCO4 | x % X X ; - = : = X : " . . .
21EECOE.COS5 X x b X - - - - = X - X - - x
UNIT 1 DRIVE CHARACTERISTICS 9

FElectric drive — Equations governing motor load dynamics — steady state stability — multi quadrant
Dynamics: acceleration, deceleration, starting & stopping — typical load torque characteristics - Selection
of motor — Heating and cooling curve - Types of Enclosure and classes of motor duties

UNIT II CONVERTER / CHOPPER FED DC MOTOR DRIVE 9
Steady state analysis of the single and three phase converter fed separately excited DC motor drive
continuous and discontinuous conduction— Time ratio and current limit control — Four quadrant operation
of converter / chapper fed drive.

UNIT T INDUCTION MOTOR DRIVES 9

Stator voltage control-energy efficient drive v/ control constant air gap flux—field weakening mode
voltage / current fed inverter — Slip power recovery schemes: Static Kramer drive and static scherbuis
drive - closed loop control

UNIT IV SYNCHRONOUS MOTOR DRIVES ]

Self and separate control of synchronous motor: Margin angle control and power factor control  Self=
control of CSI and VSI fed synchronous motor - permanent magnet synchronous motor: Sinusoidal
PMAC - Trapezoidal PMAC

UNIT V DESIGN OF CONTROLLERS AND APPLICATION FOR DRIVES 9
Design of controllers; current controller and spzed controller - Seleetion of drives and control schemes for
steel rolling mills, Paper mills, Lifts and Cranes -~ Microprocessor/Microcontroller based control ofdrives

TOTAL: 45 Periods

The éﬁé‘rnan
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ELECTRICAL AND ELECTRONICS ENGINEERING

TEXT BOOKS: S o E——
N . Yearof |
SL.No Author(s) Title of the Book Publisher Publication
S o B LULE LT L)
I.| Dubey GK Fundamentals of Elccirical Drives | [YO'0% PUPIIshine 2007
: Modern Power Electronics and e a2
2.| Bimal K Bose AC Drives Pearson Education 2002
REFERENCE BOOKS: s ) o
. Year
SL.No Author(s) Title of the Book Publisher fbTies [‘i'fm
Electric Motor & Drives: :
Proy s | x
1.| R Krishnan Modeling. Analysis and : sl a 2001
ndia
Control
John Hindmarsh and | Electrical Machines and
5 L 0, 2
~'| Alasdain Renfrew Drives System kit 24
3.| Shaahin Felizadeh, | Electric Machines and Drives | 1 Pross(Taylarand 2013
rancis Group)
a.| pillai SK A First course on Electrical | iy gavton Limited 2193
Drives
5.| SENPK Electric drives il 2012
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ELECTRICAL AND ELECTRONICS ENGINEERING

21EEC09 MICRO COMPUTING BASED SYSTEM DESIGN L T P
30

e

COURSE OBJECTIVES
To analyze the architecture in 8085 microprocessor

To explain the architecture of 8051 microcontroller

To develop an ALP of 805 and 8051 and analyze the PIC Microcontroller
To create programming and Interfacing of 8085 and 8051

Tao design the various applications of 8085 & 8051

COURSE OUTCOMES:
21EEC09.CO1  Analyze the architecture in 8OXS microprocessor
21EEC09.CO2  Explain the architecture of 8051 microcontroller
2IEEC09.CO3  Develop an ALP of 805 and 803 | and analyze the PIC Microcontroller
21EEC09.CO4  Create programming and Interiacing of 8083 and XO3|
21EEC09.CO5  Design the various applications of SO83 & ROS |

s Program Ouicomes Psis
Corse Ay N e ———— TR — ———
oucomes [T T w03 | voa | vos | poos | ror | eox | poo | voro | vorr | porz | psor | esoz ! [N
T | T =
AEECHCON * - x - X . : . - \ \ - X
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MEFCHLCO3 X - % - X . - ¥ v " 5 - .
MEFCO.CO4 X - % - X - - \ \ . - . \
EECNCOS X X i - b3 - - - A ) % 5 - - .
1) — _ 1 i |

UNIT 1 8085 PROCESSOR 9
Basics of Microprocessor - Architecture of 8085 - Pin Diagram - Instruction Set - Addressing Modes
Interrupts of 8085 - Memory Organization, Introduction to ARM Processor & ARM Organization.
UNIT 1T 8051 CONTROLLER 9

Basics of Microcontroller - Architecture of 8051 - O Ports of 8031 - Pin Diagram - Instruction Sct -
Addressing Modes of 8051 - Timing Diagram — Mcmory organization

UNIT IT1 PROGRAMMING AND ADVANCED CONTROLLERS 9
Basic programming (ALP) of 8085 and 8051 - Loop Structures, counting and Indexing with programming
concepts — Subroutine and its programming — PIC microcontroller Concepts - PICI6C6X Architecture —
P1C16C7X Architecture, Simple operations on PIC.

UNIT IV PROGRAMMING AND INTERFACING OF 8085, 8051 & PIC 9
Interfacing: Architecture, configuration and interficing, with ICs: Programmable Peripheral Interface
(PP1) 8255 -programmable interrupt controller (PIC') 8259 - Programmable Interval Timer (PIT) 8254 -
DMA Controller $237 - USART 8251 - keyboard display controller 8279 — Sensor Interfacing with PIC.

UNITV APPLICATIONS OF PROCESSORS AND CONTROLLERS 49
Key board and display interface - stepper motor control - Washing Machine Control - LED Control. servo
motor Control.

TOTAL: 45 Periods
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ELECTRICAL AND ELECTRONICS ENGINEERING

TEXT BOOKS:

- = Fa t-
SLNo Author(s) Title of the Book Publisher I,l;]fi‘:_: t‘i‘nn
Microprocessor & . - -
I Soumitra Kumar Microconn“oller Aruhnm;_iurc. 1 3 oo il Bdueation 013
Mandal Programming & Interfacing using
| 8085,8086,8051 -
: ARM System on Chip Addison W ult.} trade 5
| 2. | Furber,3, Architecture Computer Publication AR
REFERENCE BOOKS:
Year of
SLNo Author(s) Title of the Book Publisher Publication
Muhammad Ali : " i :
| ey | Dovmmy | mpame— | g
Mazidi, R.D.Kinely i
N.Senthil Kumar, 1
2.| M.Saravanan, ﬁf”""m‘"‘fi‘]‘”zﬂ“d Oxford 2013
S.Jeevananthan ICEORIIERRERE
‘Microprocessor Architecture pih
3.| R.S. Gaonkar Programming and :glﬁ)‘z;::cm Lid, 2013
Application’, with 8085
Microprocessors Theory and
4.| Rafiquzzaman. M applications - Intel and Prentice Hall India 2001
Motorola - [e—
5.| Michael McRoberts Beginning Arduino Apress Publications 2013
The C}?l}man
nﬂ__“ 4 C ,u[h‘frnc.)
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ELECTRICAL AND ELECTRONICS ENGINEERING

2IEECID POWER SYSTEM ANALYSIS

COURSE OBJECTIVES
« To discuss per unit analysis and computational models of power systems

e Todiscuss per unit analysis and computational models of power systems

e To evaluate the effect of balanced fault in power system using Z bus computational method
e Toestimate the effect of unbalanced fault using computation of symmetrical component

e To discuss the power system during transient condition

COURSE OUTCOMES:
21EEC10.COI Discuss per unit analysis and computational modcls of power systems
21EEC10.CO2 Discuss per unit analysis and computational models of power systems
; Evaluate the effect of balanced fauli in power svstem using Z bus computational
21EEC10.CO3 p : B [
method
21EECTHLCO4 Estimate the effect of unbalanced fault using computation of symmetrical component
2IEECT0.CO5 Discuss the power system durmg transient condition
Criific Pruurumllnlm_nn--_ - B F'.\.ti .

Outcomes | 00 | poz | poa | pod | Pos | poo | por | pos | poo [ por | pon | ponz | psor | psoz | psos
HEECI0.COL |y % x X - \ . y s X
UEECINCOT |« % % % X . : : , : < X X 5
UEECINCO3 |+ < x x x 5 : ; X " X %
MERCILCO4 | % x X . . = . : ; 3 X %
2IEECINCOS E3 x x 3 . ” N X ~ % " %
UNIT1 INTRODUCTION 6+3

Need for system planning and operational studies — Introduction to restructuring — Single line diagram -
Per unit representation — Per unit impedance and reactance diagram — Bus incidence Matrix - Primitive
network — Formation of Y — bus by two rule method - Gaussian elimination method - Formation of Y —
bus using singular transformation method.

UNIT 11 POWER FLOW ANALYSIS 6+3
Importance of power flow analysis in planning and operation of power systems — statement of power flow
problem — classification of buses — development of power flow model in complex variables form and
Polar variable form - Power flow solution using Newton Raphson, Gauss seidel and Fast decoupled
method.

UNIT 1 FAULT ANALYSIS - BALANCED FAULTS 6+3
Importance of short circuit analysis - assumptions in fault analysis — analysis using Thevenin’s theorem
Z —bus building algorithm — fault analysis using Z-hus — computations of short circuit capacity. post fault
voltage. currents and line flows.

UNIT IV FAULT ANALYSIS — UNBALANCED FAULTS 6-+3
Introduction to symmetrical components - sequence impedances  sequence cireuits of synchronous
machine. transformer and transmissicn lines - sequence networkis analvsis of single line to ground. Tine o
line and double line to ground faults using Thevenin s theorem and Z-bus matrix.

UNIT V POWER SYSTEM STABILITY (r+3
Steady state and transient Stability — Introduction o voltage stabiliny - Single Machine Infinite Bus
(SMIB) system: Development of swing equation - step by step method - equal area eriterion - solution of
swing equation by modified Euler method and Rungee - Kutta fourth order method.

TOTAL: 45 Periods
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ELECTRICAL AND ELECTRONICS ENGINEERING

TEXT BOOKS: ) - S
SI.No Author(s) Title of the Book Publisher Tenb
= - Publication
Nagrathl.J. and s S Tats McGr ; -
1. Kothari D.P Maodern Power System A:ml}m.n l'.il: TeGraw Hill = .H___“
John J.Grainger
and . . .
Sis atin Me Graw- 2010
2, W.D Stevensor Power System Analysi Fatan Me Graw-Hill
Ir. e -
REFERENCE BOOKS: LI B -
SL.No Author(s) Title of the Book Publisher Ve
B Publication
1.| Hadi Saadat Power System Analysis Tata McGraw Hill 2010
P Venkatesh, e i el b .
B.V.Manikandan, Eleﬂnfi’lpu‘_’w{ S_imm'\ Pl learning Private
2 : Analysis, Security and e 2012
S.Charles Raja, D i Limited
g eregulation
A.Srinivasan e
3.| Kundur P Power System Stabilityand | ) MeCiraw il 2010
Control
J.DuncanGlover, n o 28 o
4.| Mulukutla S.Sarma, ll;(;‘:;\'r System nabysis & Cengage Learning, 2012
Thomas J.Overbye SIEN S
5.| Olle.I Elgerd Electric Energy Systems Tata Mc Graw Hill 3012

Theory—An Introduction
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ELECTRICAL AND ELECTRONICS ENGINEERING

21EECI1 OPERATION AND CONTROL OF ELECTRICAL L T P C
= POWER SYSTEMS
COURSE OBJECTIVES

e To elaborate the operation and control of power system

s Todiscuss the real power frequency control of power system
« Toexplain the reactive power voltage control of power system
« To solve the unit commitment and economic dispatch problem
¢ Todevelop the computer control of power system
COURSE OUTCOMES:
21EEC11.CO1  Elaborate the operation and control ol powcr systen
21EECI1.CO2  Discuss the real power frequency control of power system
21EEC11.CO3  Explain the reactive power voltage control of power system
21EEC11.CO4  Solve the unit commitment and cconomic dispatch problem
21EEC1i.CO5  Develop the computer control of power system
Program Outeomes I"Si0s
Course i o
QUM poy | po2 | PO3 | P04 | POS | POG | P07 | POK | POS | PO | POTL | POIZ | PSOL | PSO2 | PN
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aErcheos [ YV LR 2§ = Pellrall = ! 2 : g \ .
ueEciieos | : . ! S (T R 5 ' " > " N
UNIT 1 INTRODUCTION 4

An overview of power system operation and contral - system load variation - load curves and load-
duration curve - load factor - diversity factor - Importance of load forecasting and guadratic and
exponential curve fitting techniques of forecasting  plant level and system level controls,

UNIT 11
Basics of speed governing mechanism and modeling - speed-load charucteristics
two synchronous machines in parallel - control arca coneept - LFC control of a single-area system - static
and dynamic analysis of uncontrolled and controlled cases - two-arca system — modeling - static analysis
of uncontrolled case - state variable model - integration of cconomic dispatch control with LFC.

REAL POWER - FREQUENCY CONTROL 4

load sharing between

UNIT 111 REACTIVE POWER-VOLTAGE CONTROL ]
Generation and absorption of reactive power - basics of reactive power control - excitation systems
modeling - static and dynamic analysis - stability compensation - methods of voltage control: tap changing
transformer, SVC (TCR + TSC) and STATCOM - secondary voltage control.

UNIT IV UNIT COMMITMENT AND ECONOMIC DISPATCH g
Formulation of economic dispatch problem — /0 cost characterization - incremental cosl curve -
coordination equations without and with loss (No derivation of loss cocfticients) - solution by direct
method and A-iteration method - statement of unit commitment problem — priority-list method — forward
dynamic programming.

UNITV COMPUTER CONTROL OF POWER SYSTENS b
Need for computer control of power systems - coneept of energy control centre - functions  system
monitoring - data acquisition and control - system hardware configuration — SCADA and EMS functions -
network topology - state estimation -~ WLSE - Contingency Analysis - state transition diagram showing
various state transitions and control strategies.

The
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TEXT BOOKS: » o )
SLNo | Author(s) Title of the Book Publisher A
o Aot | Power Sysem Amalyss ODeaion | pyy g tig | 2010
REFERENCE BOOKS: - -
SI.No Author(s) Title of the Book ~ Publisher I,u‘l;fi‘:_:'. il
3 gﬁ“t é Wesdiand f: r?(‘;"g.’gg;‘;ffa“““' Kpesdtion ...m: Wilcy & Sons 2063
-3 fs - rlfs;';:"w‘” Sysiem Tata McCGraw-Hill 2011
3.| Kundur P E&;:;Lfyslcm Stability and | E;liﬁir}.:ﬁ}&lé 2010
4.| Hadi Saadat Power System Analysis Eﬁ:..ﬁf:?ﬁlﬂlé 2010
5.| N.V.Ramana L Operationand | p...con Education 2011
' -:..um'cs Engineering
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FLECTRICAL AND ELECTRONICS ENGINEERING

21EECI2 TRANSMISSION & DISTRIBUTION . 1T r
(0 ] 3

Cad

COURSE OBJECTIVES
e To understand basic structure of power systems and its recent trends
e To develop expressions for the transmission line parameters
e To obtain the equivalent circuits for the trunsmission lines
o To analyses the voltage distribution in insulator sirings.cables and methods to improve the same
« To understand the operation of the different distribution schemes

COURSE OUTCOMES:
21EECI2.COl Discuss the structure of power systems and its reeent trends
21EECI12.C0O2 Evaluate the transmission line parameters
21EEC]2.CQO3 Design the transmission lines under various working condition
21EEC12.C04  Evaluate the performance and Fwult detection of cables and insulators
21EEC12.CO5  Design the transmission lines and groundimg

G l’roursmtm.n:nmcc i j o I_’HI'J.\_
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WSt == s

MERCI2005 | A \ > . = I = = = \ . v i S -
UNIT 1 TRANSMISSION LINE PARAMITERS 9

Structure of Power System -Parameters of single and three phase transmission lines with single and double
circuits-Resistance, inductance and capacitance of solid. stranded and bundled conductors, Symmetrical
and unsymmetrical spacing and transposition —application of self and mutual GMD; skin and proximity
effects.

UNIT 11 MODELLING & PERFORMANCE OF TRANSMISSION LINES 9
Classification of lines - short line, medium line and long line - cquivalent circuits, phasor diagram,
attenuation constant, phase constant, surge impedance: transmission efficiency and voltage regulation, real
and reactive power flow in lines, surge impedance loading. methods of voltage control; Ferranti effect.

UNIT III MECHANICAL DESIGN OF LINES 9
Mechanical design of OH lines —Line Supports —Types of towers — Stress and Sag Calculation—Effects of
Wind and Ice loading, interference with neighboring communication circuits - Formation of Corona —
Critical Voltages—Effect on Line Performance.

UNIT 1V INSULATORS AND CABLES 9

Insulators - Types, voltage distribution in insulator string. improvement of string efficiency. testing of
insulators. Underground cables - Types of cables. Capacitance of Single-core cable, Grading of cables,
Power factor and heating of cables, Capacitance of 3- core helted cable,

UNIT V DISTRIBUTION SYSTEMS Y
Distribution Systems —General Aspects ~Kelvin's Law  AC and DC distributions- Methods of Power
factor improvement ~Distribution Loss—Trends in Fransmission and Distribution: EHVAC. HVDC and
FACTS (Qualitative trcatment only).

TOTAL: 45 Periods
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ELECTRICAL AND ELECTRONICS ENGINEERING

TEXT BOOKS:
SLNo Author(s) Title of the Book Publisher P Yc_ar (.)f
- ublication
Soni M L, Gupta | A Text Book on Power System Dhanpat Rai & Co., 2013
| P V. Bhatnagar U | Engineering New Delhi
S and
Chakrabarthi -
o B.R.Gupta Power System Analysis and Chand & Co 2003
% Design
REFERENCE BOOKS:
< 7 Year of
‘ SL.No Author(s) Title of the Il:ml:_ ) Publisher Publication
1.| Uppal SL Electrical Power Svstems Khanna Publishers 2009
2.| Wadhwa C L. Electrical Power Svstems By Age 2012
= ' ' Eibosat International.NewDelhi -
3.| M.A.Pai and W.Sauer Fowet hysied Dymagtics 'md Pearson Education Asia 2002
Stability
o Electric Energy Svsteins - ; - 5 )
4.| Olle. I. Elgerd Theory ~ -An Introduction Tata MeGraw Hhill 03
J.Nagrath. and Modern Power System e T . - :
S. D.P.Kothari Analtysis Fata MeGrraw 1l 2005
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ELECTRICAL AND ELECTRONICS ENGINEERING

21EEC13 PROTECTION AND SWITCHGEAR L. T P C

COURSE OBJECTIVES
 To analysis the power system faults, grounding techniques and protection scheme

o Toselect the protective relay for appropriate protection of power system equipment

s To discuss the transmission line equipment protection methods

e Todiscuss the characteristics of circuit breaker for protection of power system equipment
e Todiscuss the working of different types of switch gear equipments

COURSE OUTCOMES:
21EEC13.COl1  Analysis the power system faults, grounding techniques and protection scheme

21EECI13.CO2  Select the protective relay for appropriate protection of power system equipment
21EEC13.CO3  Discuss the transmission line equipment protection methods

Discuss the characteristics of circuit breaker for protection of power system
equipment

21EEC13.CO5  Discuss the working of different types of switch gear equipments

21EEC13.CO4

Program Outeomes PsOs
Course W
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UNIT I INTRODUCTION TO PROTECTION SCHEMES 0]

Principles and need for protective schemes-Nature and causes of faulis. Types of faults - Power system
grounding - Zones of protection - Step and Touch potential - Protective scheme.

UNIT 11 PROTECTIVE RELAY 9
Operating principles of relay - Torque equation -~ RX diagram for dircerional. distance. differential, MHO.
impedance, negative sequence relay - Static and numerical over currentielay.

UNIT 11 APPARATUS AND LINE PROTECTION 9
Protection of alternator, Merz-Price protection system, protection schemes and operation of transtormer,
induction motor, bus bar. Primary and Backup protection - transmission line and feeder protection
schemes- microprocessor based protective schemes.

UNIT IV CIRCUIT INTERRUPTION AND CIRCUIT BREAKER D)
Arc phenomenon - restriking and recovery voltage - resistance swilching , RRRV, current chopping
Introduction to circuit breakers — Types - Air blast, oil. Vacuum, SF6 circuit breakers advantages and
disadvantages, applications — HVDC Circuit breakers — MCB, MCCB ELCB ~ Comparison of circuit
hreakers — Selection and testing of circuit breakers.

UNIT V SWITCHGEAR 9
Switchgear - essential features - Substations — Types — Equipment - Layout of a typical substation- C'T's
and PTs of protection.

Total =45 Periods
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ELECTRICAL AND ELECTRONICS ENGINEERING

Generation Systems

Department o

Franvis, New York

TEXT BOOKS: -
. “ear of
SL.No Author(s) Title of the Book Publisher Yearg
Publication
” =2 P 1 ey
1] Sunil S. Rao Protection and Switch Gear Kh.{n gl “hhsmh. 4t 2192
edition. New Delhi B
Badri Ram and o MeCiraw L
2l DN Power System Protection and MeGraw Hill 2nd 2007
ikl i Switch Gear . edition B
REFERENCE BOOKS: .
S1.No Author(s) Title of the Book Publisher i
u Publication
Badri Ram & Power system Protection and ; 5
: : al ML 2017
ke Viswakarma D N switchgear Tate: Mograw Hill L
2.| Wadhwa C L Electrical Power Systems Nc“{ ia 2010
International
Metha V K and Rohit i, 16 ! iy
3. Metha Principles of power systen S. Chand company 2011
i Tl R |
| 4| Blackburn ). Lewis | Trotective Relaying: Prneiples | oiue proce Now York 206
and Applications
§ | Dondtd Reimen Protective Relaying for Power | Taylor & 3006

id Electronics Engineering
eenng College (‘Auionomus)

37 408 Namakkal Dt.




ELECTRICAL AND ELECTRONICS ENGINEERING

21EECH4 HIGH VOLTAGE ENGINEERING L T P C
3 0 0 3
COURSE OBJECTIVES

e To discuss the over voltages in power systems and over voltage protection methods

« To compare the dielectric break down strenuth of gas liquid and solids insulation systems
e To discuss the generation of high voltages. impulse voltages and impulse currents

e Tomeasure the high voltages and currents by lying dynamic response analysis

e Totest the high voltage clectrical power apparatus and insulation

COURSE OUTCOMES:
21EEC14.COI Discuss the aver voltages in power systems and over voltage protection methods
= Compare the dielectric break down strength ol was liquid and solids insulation
21EEC14.CO2 systems
21EEC14.CO3  Discuss the generation of high voltages, impulse voltages and impulse currents
21EECI4.CO4  Measure the high voltages and currents by lying dynamic response analysis
21EEC14.CO5  Test the high voltage electrical power apparatus and insulation

[ Ciiiisse Pﬂlunml'ltlL'sz . - i\n__‘, ]
Outcomes | Lo | poz | poa | Pod | pos | pos | po7 | Pos | po9 | Poto | Porn | pol2 | PSOL | PSO2 | PSO3

AEECHLON | x X X x 1 - : . ] . . i T
NEECIACO2 | " X s . < : : ; i : i o
EECCO3 |« " . x : : e : ; ) . .
JEECHCO4 | x \ N . . : - : ; s N ; g .
2UEECIAC0S | X X x x . . . . ‘ . : » % |
UNIT 1 OVER VOLTAGES IN ELECTRICAL POWER SYSTEMS 0

Causes of over voltages and its effects on power =vstem  Lightning. switching surges and lemporary
over voltages, Corona and its effects — Bewley's lattice dingram- Protection against over voltages.

UNIT I DIELECTRIC BREAKDOWN v
Properties of Dielectric materials — Gaseous breakdown in uniform and non-uniform fields — Corona
discharges — Vacuum breakdown — Conduction and breakdoy nin pure and commercial liquids,
Maintenance of oil Quality — Breakdown mechanisms in solid and composite dieleetrics- Applications
of insulating materials in electrical equipment’s.

UNIT I GENERATION OF HIGH VOLTAGES AND HIGH CURRENTS 9
Generation of High DC voltage: Rectifier’s. voltage multiplicrs -Vandigraf® generator: Generation of
high impulse voltage - Single and multistage Marx circuits Generation of high AC voltages:
Cascaded transformers, resonant transformer and tesla coil-  Generation of switching  surges —
Generation of impulse currents — Triggering and control of impulse generators.

UNIT IV MEASUREMENT OF HIGH VOLTAGES AND HIGH CURRENTS 9
High Resistance with series ammeter — Dividers. Resistance, Capacitance and Mixed dividers — Peak
Voltmeter, Generating Voltmeters - Capacitance Voltage Transformers, Electrostatic Voltmeters — Sphere
Gaps - High current shunts- Digital techniques in high voltage measurement.

UNITV HIGH VOLTAGE TESTING & INSULATION COORDINATION 9
High voltage testing of electrical power apparatus as per International and Indian standards — Power
frequency, impulse voltage and DC testing of Insulators. circuit breakers. bushing, isolators and
transformers- Insulation Coordination.

Total =45 Periods
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ELECTRICAL AND ELECTRONICS ENGINEERING

TEXT BOOKS:
SLNe |  Author(s) Title of the Book Publisher i
S.Naidu and V. : PR y 5
5 [¢ 2013
1 Kamarsju High Voltage Engineering Tata McGraw Hill 01
’ EV E;(ug:l ALs High voltage Engineering Newnes Second o
.S. Zaengl, 4 . 2005
fundamentals Edition Elsevier
J.Kuffel :
REFERENCE BOOKS:
SI.No Author(s) Title of the Book Publisher Pu\!.l:.'i?:; 3:;"
- An Introduction to [igh PHI [.earning Private 2013
L.| Subir Ray Voltage Engineering Limited l
2.| L.L. Alston High Voltage Technology Oxford University 2011
3.| C.L. Wadhwa High voltage Engincering TL‘W \gchlnlcmutmnul 2000
Publishers
High voltage Engincermg- | -
4,| Kiichler, Andreas Fundamentals-Technology - Springer BT
e Applications ] R
Farouk A.M. Rizk, : . _ T— .
5. Giao N. Trinh High voltage Engmicering CRC Press 2017

~
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ELECTRICAL AND ELECTRONICS ENGINEERING

21EECIS NETWORK ANALYSIS AND SYNTHESIS L T P '
2 1 6 3
COURSE OBJECTIVES
e Toanalyze the electrical networks
o Todiscuss about the characteristics of one portand two port networks
e To explain the network interconnections
e To elaborate the characteristics of filters
¢ To estimate the elements of network synthesis
COURSE OUTCOMES:
21EECI5.CO1 Analyze the clectrical networks
21EEC15.CO2  Discuss about the characteristics of one port and two port networks
21EEC15.CO3 Explain the network interconnections
21EEC15.C0O4  Elaborate the characteristics of filters
21EEC15.CO5  Estimate the elements of network synthesis
Covisii Program Qutcomes PSOs
Outcomes | piyy | poz | PO3 | PO4 | POS | POG | POT | POS | POY | POIO | POLI | POI2 | PSOT | PSO2 | PSO3
21EEC15.CO1 X : 3 £ - - - - - - X - X X
21EECIS.CO2 X X x - - - - - - % - X 3
21EEC15.C03 X X x 5 ] = * = i X . x % .
2IEECIS.CO4 | ¥ X % - : : : : : % s . . .
JIEECISCOS |« . X - i = : = : . A X . 2
UNIT I NETWORK FUNCTIONS 63

Concept of complex frequency - complex impedance and admitiance - poles and zeros and their
significance -frequency response from pole - zero configuration - Properties of  driving pomt and
transfer functions —time domain response from pole - zero plot-Stability eriterion for an active network-
Routh criteria.

UNIT 11 TWO PORT NETWORKS 03
Driving point impedance and admittance of onc port networks - Characterization of lincar time-
invariant two port networks, Z, Y, ABCD and h-parameters, reciprocity and symmetry.

UNIT 111 INTERCONNECTION OF NETWORKS 63
Inter relationship of different parameters, mter-connections of two port networks, Ladder and Lattice
networks — T and T1 representation.

UNIT IV FILTERS AND ATTENUATORS 63
Characteristics of ideal filters - classification of filtcrs- low pass and high pass fillers- band pass, and band
climination filters- Constant K and M - derived filiers - Attenuators: types=T network, m network, Lattiee
network and bridged T networks.

UNIT V ELEMENTS OF NETWORK SYNTHESIS 63
Hurwitz polynomials - Positive real function- Frequency response of reactive one port networks-Synthesis
of reactive one port RL.RC network using cauer and foster method,

TOTAL: 45 Periods
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ELECTRICAL AND ELECTRONICS ENGINEERING

TEXT BOOKS: b e S - o
SL.No Author(s) Title of the Book Publisher I,“"h'l"i‘:_:r'i‘z“
A. Sudhakar, i 5 TR ey =
l.| Shyammohan S ;ITC;"ES and N[‘T\:U,lfl(h Tata McGraw Hill 2010
Paili nalysis and Synthesis
William H Hayt o
Jack I A Course in Electronic - : X ”
- Kemmerly, Engineering Circuil Analysis Tata McGraw Hill 2013,
Steven M Durbin
REFERENCE BOOKS:
SLNo Author(s) Title of the Book Publisher Pu‘hfi*:.: t‘i'fm
Ghosh. A K Network Analysis ind . _ B — =
L Chakraborty Synthesis Tata McGraw Till 2006,
2.| S. P. Eugene Xavier | Electric Circuit Analysis E;;" Age trtsnativedl 2008
3. Ravish R, Singh Electrical Networks Tata MeCGraw Hill 2009
4.| M.E.Van Valkenburg NE‘w(."-k Anslyssitl Tata McGraw Hill 2014
Learning
Anbukumar kavitha | Experimental Veritication of :)H E :l:;‘ll'f'_\‘:wll'"f"‘”"
| 5.| and Govindarajan Hopf Bifurcation i \'“:I\:I% I\TL: ;onl}:;m - 2008
! Uma DC-DC Luo Conyerter R E‘HR.‘ 2
4
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ELECTRICAL AND ELECTRONICS ENGINEERING

21EEC16 SMART GRID L T P C
3 0 0 3
COURSE OBJECTIVES

To explain the fundamentals of smart power grids

e Toexplain the advanced metering infrastructure

o Todescribe the operation of smart grid coniponents

o Toassess the role of automation and digitizition in Transnussion and Distribution
o Toexplain the Cyber Security. communication and information used in smart grid.

COURSE OUTCOMES:
21EEC16.CO1 Explain the fundamentals of smart power grids

21EEC16.CO2 Explain the advanced metering infiastructure

21EEC16.C03  Describe the operation of smart grid components

21EEC16.C04  Assess the role of automation and digitization in Transmission and Distribution
2IEECT6.COS5 Explain the Cyber Security. communication and mformation used in smart grid,

Colim Fhl"l’l.lﬂllll.llrn:iu': . : le . B
ety pot | po2 | PO3 | P4 | POS | PO6 | rO7 | rOs | row | PO | ronn | porz | psor | pso? ?u
HEFCI.C01 5 X - - - . - - £ [ x A N

HEECIs.C02 X X % % - - - - - \ ; L] X Yy
MNEECI6000M X A Y X - - '__ - - 3 l 5 3 Kk
HEECT6.004 » A % % ¢ = i . 3 _| A % 5

2IEECIAONS X LY LY % - - - i T - . B . \ % - .-_ [
UNIT 1 INTRODUCTION 9

Evolution of Electric Grid — Need for Smart Grid — Dillerence between conventional & smart grid
Overview of enabling technologies — International experience in Smart Grid deployment cftorts - Smuart
Grid road map for India — Smart Grid Architecture.

UNIT I SMART METERS 9
Features and functions of Smart Meters — Functional specification — category of Smart Meters —
Automatic Meter Reading (AMR) and Advanced Metering Infrastruciure (AMI) drivers and benefits
AMI protocol — Demand Side Integration: Peak load. Outage and Power management.

UNIT 11 WIDE AREA MONITORING SYSTEM 9
Fundamentals of Synchrophasor Technology — concept and benelits of Wide Arca Monitoring System
Structure and functions of Phasor Measuring Unit (PMU) and Phasor Data Concentrator (PDC) — Road
Map for Synchrophasor applications (NAPSI) — Opcrational experience ind Blackout analysis using PMU
- Case study on PMU.

UNIT IV TRANSMISSION SYSTEM 9
Technology Drivers, Smart energy resources. Smart substations, Substation  Automation.  Feeder
Automation, Transmission systems: EMS, Wide arca Monitoring. Protection and control.

UNITV SMART GRID CYBER SECURITY 9
Seceurity issues in DG, Distribution Automation — Approdach (o assessment ol smart grid eyber security
risks — Load Altering Attacks - False Data Injection Attacks - Cyber Sceurity requirements — Role of big
data and IoT for Smart Grid - Smart Grid Information Model.

TOTAL: 45 Periods
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ELECTRICAL AND ELECTRONICS ENGINEERING

~ TEXT BOOKS: o
: ; Year of
SLL.No Author(s) Title of the Book Publisher Publication
Smart grid: Fundamentals of John Wiley and Sons, :] 5
dy |y Mo Design and Analysis New York i
Janaka
Ekanayake, Nick
5 ﬁ“y:;f;:emg“‘ Srart Grid: Technology and John Wiley & Sons, —
Hanstiong W, Applications New Jersey
Akihiko
Yokoyama,
REFERENCE BOOKS:
SLNo Author(s) Title of the Book Publisher Yeour of
Publication
Smart Grid — Integrating
1. Fereidoon.P.Sioshans | Renewable, Distributed and Academic Press 2011
Efficient Energy - -
2. | Stuart Borlase Staart Grids: Infrasteutute. CRC Press Publication 2013
Technology and Solutions!
3. Xidio S.et.:urny and Privacy in Smart CRC Press. New York 5012
Girids
) _ SMART GRID: Fundament John Wiley and Sons. 2012
4. James Momoh ; s ot
also Design and Aualvsis. New York.
y 3 Securing the Smar! Grid: Next | ]
¥ oy Fiiek, Justio Generation Power Ciridd Academic Press. Boston 2011
More house 3
Securily i d B ]
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ELECTRICAL AND ELECTRONICS ENGINEERING

21EEC17 PLC AND AUTOMATION LT P C

COURSE OBJECTIVES
e To discuss the Architecture and networking of PLCs

To develop PLC and HMI systems programming

To explain the architecture and operation of SCADA and DCS
To design rectifier circuit of voltage and current control loop
To create Automation system for different applications

. & & B

COURSE OUTCOMES:
21EEC17.CO1  Discuss the Architecture and networking of PLCs

21EEC17.C02  Develop PLC and HMI systems programming
21EEC17.CO3  Explain the architecture and operation of SCADA and DCS
21EEC17.CO4  Design rectifier circuit of voltage and current control loop
21EEC17.CO5  Create Automation system for different applications

Gt Program Outcomes PSOs
Outcomes | woy | poz | po3 | Pos | POs | Po6 | POT | POS | POY | PO | POII | POI2 | PSOT | PSO2 | PSO3
21EECI7.COl - x % 5 X - - - - \ - X - 5 X
21EECI7.CO2 X X b3 X X = x < . X - X X -] X
2UEECIT.C03 X X 3 x ] = ) _.__T . % - X , 5 %
MEECIT7.004 ¥ X % X X 2 1 _-_ . -.__ g % X \ : %
NEECI7.005 i X % X ¥ 5 ___. : o 5 ¥ X \ ]_\-
UNIT I PROGRAMMABLE LOGIC CONTROLLERS 9

Programmable Logic Controllers Basics of PLC - Architecture of PLC - Advantages - Types of PLC -
Introduction to PLC Networking- Networking standards - Protocols - Ficld bus - Process bus and Ethernet
IEEE Standard. Process bus and Ethernet IEEE Standard.

UNIT 11 PROGRAMMING OF PLC & HMI SYSTEMS PROGRAMMING OF PLC 9
Types of Programming - Simple process control programs using Relay Ladder Logic and Boolean logic
methods - PLC arithmetic functions - Introduction to advanced programming methods. HMI systems:
Necessity and Role in Industrial Automation, Text display - operator panels - Touch panels - Panel PCs -
Integrated displays (PLC & HMI).

UNIT III DISTRIBUTED CONTROL SYSTEMS (DCS) 9
Difference between SCADA system and DCS — architecture — local control unit — programming language
— communication facilities — operator interface — engineering interfaces.

UNIT IV APPLICATIONS OF PLC & DCS 9
Switched Mode Rectifier - Operation of Single/Three Phase Bridges in Rectifier Mode - Control
Principles - Control of the DC Side Voltage - Voltage Control Loop - The inner Current Control Loop.
[nner current control loop.

UNIT V AUTOMATION 9
Factory Automation: Flexible Manufacturing Systems concept — Automatic feeding lines, ASRS. tanster
lines, automatic inspection— Computer Integrated Manufacture — CNC, intelligent automation, Industrial
networking, bus standards, HMI Systems, DCS and SCADA, Wireless controls

TOTAL: 45 Periods
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ELECTRICAL AND ELECTRONICS ENGINEERING

TEXT BOOKS:
¥ f
S1.No Author(s) Title of the Book Publisher Pubf;:t‘i’on
Programmable logic controllers:
John.W.Webb & 3 ;
. inci ications ntice H 2003
L-| Ronald A. Reis Principles and Applications Prentice Hall of India
_ Programmable Logic Controllers | Elscvier India Private 200
. 1o ok Limited, New Delhi e
REFERENCE BOOKS: -
J——
SLNo Author(s) Title of the Book Publisher Wi
l.| Michael P. Lukas Distributed Control systems g{“n ant.rund Reinipld 2002
-mpany
g Introduction to Prosrammable | . -
2 . s eSS 2
2.| Gary Dunning Legic Controllers Thomson Press 003 .
3 | ireover Iirogmmmijble Lopice \'I:Ill Nostrand Reinfold 068
Controllers Company
Automation Production ) IR
4.| Mikell P systems and Computer Prentice Hall of India 2007
Integrated Manufacturing I o
5.| krishna kant computer based industrial Prentice Hall of India 2002
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ELECTRICAL AND ELECTRONICS ENGINEERING

21EEC18 POWER SYSTEMS TRANSIENTS L T P
3

]

COURSE OBJECTIVES
¢ Todiscuss the basic concepts of transients and effects ol transients
e To elaborate the generation of switching transients and control circuits
e Todesign the mechanism of lighting strokes and productions
s To analyze the computation of transients in distributed lines
e Toexplain the impact of voltage transients and circuit breal v

COURSE OUTCOMES:
21EEC18.COl  Discuss the basic concepts of transients and effects of transients

21EEC18.CO2  Elaborate the generation of switching transients and control circuits
21EEC18.CO3  Design the mechanism of lighting strokes and productions
21EEC18.CO4  Analyze the computation of transients in distributed lines
21EEC18.CO5  Explain the impact of voltage transients and circuit breaker

Gl Program Outcomes o PROs

Betomie Pro1 | PO2 | PO3 | PO4 | POS | PO6 | POT | POK | POY | POIO | POIT | POIZ | PSOT | I'SO2 | PSO3
21EEC18.COIl X X X X - - = = - B! * N X 5
2IEECIR.CO2 X X X X - - - . - - - 5 X §
2HEECIR.CO2 X x X X - - . — - N B - X X i y i g
aneeciscos | x| ox | ox | x| - | - b= | & | = f vl (i
NEECIRCOS X x X x - - | _ - T | o N % _
UNITIT INTRODUCTION AND SURVEMN )

Review and importance of the study ol transients - causes for transients. RL circuit transient with sine
wave excitation - double frequency transients - basic transforms of the RLC circuit transients - Source of
transients - Various types of power systems transicnts - Effeet of transicnts on power systems, importance
of study of transients in planning.

UNIT 1 SWITCHING TRANSIENTS 9
Introduction, circuit closing transients: RL circuit with sine wave drive, double frequency transients.
observations in RLC circuit and basic transforms of the RLC cireuit - Resistance switching - Load
switching - Normal and abnormal switching transients - Current suppression, current chopping and
effective equivalent circuit - Capacitance switching. effect of source regulation. capacitance switching
with a restrike, with multiple restrikes, illustration for multiple restriking ransients, Ferro resonance.

UNIT 11 LIGHTNING TRANSIENTS 9
Causes of over voltage - lightning phenomenon. charge formation in the clouds - Rate of charging of
thunder clouds, mechanisms of lighting strokes - Mathematical model for lightning, characierisiics of

lightning strokes; factors contributing to good line design. protection afforded by ground wires - Tower
{ooling resistance- Interaction between lightning and power system,

UNIT IV TRAVELLING WAVES ON TRANSMISSION LINE COMPUTATION OF 9
TRANSIENTS

Computation of transients: Transient response of systems with serics and shunt lumped parameters and

distributed lines - Travelling wave concept: step responsc. reflection and refraction of travelling waves -

Bewely's lattice diagram - Attenuation and distortion of travelling waves.

UNIT V TRANSIENTS IN INTEGRATED POWER SYSTEM 9
The short line and kilometric fault - distribution of voltage in a power system: Line dropping and load
rejection - Voltage transients on closing and reclosing lines - Over voltage induced by faults - Switching

surges on integrated system - Computation of transient: Transient network analyzer, EMTP.
e

%\; 4 TOTAL :45 Periods
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FLECTRICAL AND ELECTRONICS ENGINEERING

——— ey

TEXT BOOKS:
SLNo|  Author(s) Title of the Book Publisher Pu‘{ﬂ"i’:_: t‘:in
| Pritindra Electromagnetic transicents in John Wiley and Sons Inc 2000
‘| Chowdhari Power System Second Edition, =
2| Rl Begammigre | OO High Volspeal Wiley Eastern Limited 2011
Transmission Engineering
REFERENCE BOOKS:
SLNo Author(s) Title of the Book Publisher N
i. M.S.Naldu. and High Voltage Engitiecring Tulq MeGraw Hill, 4th 2009
V. Kamaraju edition
Piovinrei Knnibis
2.1 Y.Hase Handbnnk OEEGIRECS it Wiley India 2012
Engineering '
Eleetric Power Principles. - e
3. )L.Kirtley Sources, Conversion, Wilev India 2012
Distribution and use o -
A T T Electrical Transicnts in Power Wil Triter soltiog 2010
Systems :
C.S. Indulkar, il P11 | earning Private
2 D.P.Kothari Powen SymeniTiraents Limited, Sceond Edition &
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ELECTRICAL AND ELECTRONICS ENGINEERING
21EEC21 LINEAR INTEGRATED CIRCUITS LABORATORY L T P C
0

COURSE OBJECTIVES
e To analyze the characteristics of operational amplifier

To analyze the various amplifiers, filters and switching devices using op-amp

L
e To discuss the waveform generation using op - amp
e To create the A/D and /A convertors and basics of PLL using op amp
e To construct the multi vibrator and voltage regulator using 1C335 timer
COURSE OUTCOMES:
21EEC21.CO1  Analyze the characteristics of vperational amplificr
21EEC21.CO2  Analyze the various amplifiers. filters and switching devices using op-amp
21EEC21.CO3  Discuss the waveform generation using op - amp
21EEC21.CO4  Create the A/D and D/A convertors and basics of PLL using op amp
21EEC21.CO5  Construct the multivibrator and voltage regulator using 1C555 timer
s Program Ouicomes B PSOs
Outcomes | o3y | poz | po3 | poa | pos | poe | ro7 | pox | pov | roro | pon | porz | psor | pso2 | psos
LIEEC2LCOL | x . X X ; : : - . : : : « 5
LFEC2LCO2 | X 3 x X ; ? = : ; : . v b5 | = |
2EFC21L.003 x X X L . . - = = \ = X X i
IEECILCO4 X X X % - - = . 2 P ¥ X -_ I
UEEC2LC05 | X x \ ¥ - . ’ > - \ : " ¥ . |

LIST OF EXPERIMENTS

Design & testing of Inverting & Non — inverting amplifier

Design & testing of Difterential amplifier

Design & testing of integrator & Differentiator,

Design & testing of instrumentation amplifier

Design & testing of active low pass and Band pass filters.

Design & testing of Astable and Monostable Multivibrators Using LM741 Timer.
Design & testing of Astable and Monostable sing NESSS Timer.

Design & testing of Frequency Multiplier using PLL.

Design & testing of DC Voltage regulator using LM317 & [M723.

Study of SMPS

S AN

TOTAL: 30 Periods
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ELECTRICAL AND ELECTRONICS ENGINEERING

21EEC20 DC MACHINES AND TRANSFORMERS LABORATORY L T P C
0 0 2 1
COURSE OBJECTIVES
e Tomeasure the operation and Characteristics of Electro-Mechanical Energy Conversion systems
e To test the DC Generator for calculating the efficiency using various methods .
e To test the DC Motors for calculating the efficiency using various methods
s Todevelop and calculating the efficiency of the Transformers using various methods
« To discuss and calculate the performance of DC Machines and Transformers using various
methods
COURSE OUTCOMES

21EEC20.C01 Measure the operation and Characteristics of Electro-Mechanical Energy Conversion
systems

21EEC20.C02 Test the DC Generator for calculating the efficiency using various methods

21EEC20.C03 Test the DC Motors for caleulining the efficieney using various methods

21EEC20.C04 Develop and caleulating the elticiency of the Transtormers using various methods
Discuss and caleulate the performance of DC Machines and Transformers using

21EEC20.C05 : .
various methods
" Program Outeames PO
Course i s i -
Outcomes
POl PO2 ro3 PO POS | POG POT | POR POY POHD PO Pyl PSO1 PsO? PS03
NEEC20,C01 X X X X - 5 - = i . = X i \ =
IEEC20.002 * x X X - - - = - X - 3 ) . -
2IEECI0.003 X X x x - - - - - A - \ N . =]
JIEEC20.0C04 A X & A - - - - - A - 5 A \ -
IERC20.0C08 X X X x - - = = - . o 5 i A -

LIST OF EXPERIMENTS

| Open circuit and load characteristics of DC shunt generator- critical resistance and critical speed,
2 Load characteristics of DC compound generator with differential ind cumulative connections.
3 Load test on DC shunt and compound motor.
4 Load test on DC series motor,
5 Swinburne’s test.
6 Speed control of DC shunt motor.
7 Study of starters and 3-phase transformers connections
8  Load test on sirgle-phase transformer and three phase transformers,
Y Open circuit and short circuit tests on single phase transformer
[0 Polarity Test and Sumpner’s test on single phase transformers
1 Separation of no-load losses in single phase transformer.
TOTAL: 30 Periods
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ELECTRICAL AND ELECTRONICS ENGINEERING

21EEC21

AC MACHINES LABORATORY

COURSE OBJECTIVES

e To determine the regulation of an alternator by EMI'. MMF, ZP1 and Slip test Methods
To measure the negative sequence and zero sequence impedance of alternators

L

* Tocompare the characteristics of Synchronous Motor

« To test the performance of single phase Induction Motor

s To test the performance of three phase Induction Motor
COURSE OUTCOMES:

21EEC21.COl
Z1EEC21.€02
21EEC21.CO3

[ -

—

Determine the regulation of an alternator by EMI. NMMF. ZPF and Slip test Mcthods
Measure the negative sequence und zero sequence impedance of alternators
Compare the characteristics of Synchronous Motor

21EEC21.CO4  Test the performance of single phase Induction Motor
21EEC21.CO5  Test the performance of three phase Induction Motor
Cotiria Program Outcomes PSSOy

Outcomes | poyy | po2 | PO3 | PO4 | POS | POG | POT | POS | POS | POI0 | POIT [ PO12 | PSOT | PSO2 | PSO3
2IEEC21.CO1 | x x - - x - . - x . X x ¥ <
21EEC21.C02 X X - X - X 3 X X
21EEC21.CO3 X X - X X » : .
2IEEC2ILC04 | x X - ¥ - x = ¥ ¥ §
21EEC21.C05 X X - X ] £ X
LIST OF EXPERIMENTS

I. Regulation of three phase alternator by EMF and MME methods.

2. Regulation of three phase alternator by ZPF methods.

3. Regulation of three phase salient pole alternator by slip test.

4. Measurements of negative sequence and zero sequence impedance of alternators

5. Vand Inverted V curves of Three Phase Synchronous Motor.

6. Load test on three-phase induction motor,

7. No load and blocked rotor test on three-phase iduction motor {Determination of equivalent cireuit

parameters),
8. Separation of No-load losses of three-phase induction motor.
Y. Load test on single-phase induction motor,

10.  No load and blocked rotor test on single-phasc induction motor.
11 Study of Induction motor Starters

TOTAL: 30 Periods




ELECTRICAL AND ELECTRONICS ENGINEERING

21EEC22 CONTROL SYSTEMS LABORATORY . T P C

3

COURSE OBJECTIVES
e To formulate transfer function for the control system

« To evaluate time response of the given control system model

« Toplot Root Locus, Nyquist plot and Bode plot for the given control system model.
To design Lead, Lag, Lead-Lag compensator for the given control system

e Todevelop P,PI and PID controllers for the given system

COURSE OUTCOMES:
21EEC22.CO1  Formulate transfer function for the control systen

21EEC22.CO2  Evaluate time rcsp.un se of the given control system model

21EEC22.CO3  Plot Root Locus, Nyquist plot and Bode plot {or the given control system model.
21EEC22.CO4  Design Lead, Lag. Lead-Lag compensator for the given control system
2IEEC22.CO5  Develop PPl and PID controllers for the given svstem

. o |

a Program Oulcomes Puiy
Course _ == EMERESY
Outeomes | iy | po2 | po3 | pod | POS | POG | PO | POS | POY | POIO | POIL | POIZ | PSOL | PSO2 | PSO3
2EEC22.0M X 3 X X - - - - L] \ N N 5 &
MEECICO2 x X X » 3 - - - % 5 X 5 A %
ACEC22008 | 8 X ¥ S % - - - \ o \ X . .
NERC22004 X X L] % % % - - L3 X % L3 u %
| 2IEEC22.0°05 X X X X X - - - ES N n % 5 &
LIST OF EXPERIMENTS
1. Regulation of three phase alternator by EMF and MMF methods.
2. Regulation of three phase alternator by ZPI methods.
3. Regulation of three phase salient pole alternator by slip test.
4.  Measurements of negative sequence and zcro sequence impedance ol alternators.
5.V and Inverted V curves of Three Phase Synchronous Mot .
6. Load test on three-phase induction motor.
7. No load and blocked rotor test on three-phase induction motor

(Determination of equivalent circuit paramelers).
8. Separation of No-load losses of three-phase induction motor.
9. Load test on single-phase induction motor.
10. No load and blocked rotor test on single-phase inducticn motor.
11. Study of Induction motor Starters
TOTAL: 30 Periods
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ELECTRICAL AND ELECTRONICS ENGINEERING

21EEC23 POWER ELECTRONICS LABORATORY L T P C
0

=
]

COURSE OBJECTIVES
e Todesign the various firing circuits for trigeering the semiconductor devices
o To evaluate the characteristics of power semiconductor deviees
e Todevelop the skills to simulate ac-de converters cireuits using simulation software
« To evaluate the performance of choppers and inverters experimentally
e Toconstruct the power converter cireuits for ac-ac converters experimentally

COURSE OUTCOMES:
21EEC23.CO1  Design various firing circuits for triggering the semiconductor devices
21EEC23.C02  Evaluate the characteristics of power semiconducior devices
21EEC23.CO3  Develop skills to simulate ac-dc converters circuits using simulation software
21EEC23.C04  Evaluate the performance of choppers and inverters experimentally
21EEC23.CO5  Construct power converter circuits for ac-ac converters experimentally

: Program Oulcames PSOs
Course Shie = s = =
Outcomes |yt | poz | po3 | poa | Pos | pos | ror | pox | pos | o | ronn | porz | esor | eso2 | esos
NEECBCON | x| - o = . : I s N . S R
JEECIZ.C02 X . \ ' A ¥ A P e Rl - \ . . : _\
NEECZ3.003 g & i - X A 2 i = \ N % % =) g ]
TEECBOOY | x | x | s : s 1 e = « N . e 1 = | &
UERCBICOS | X A - % ¥ X - \ B ] s & |
LIST OF EXPERIMENTS
I. Generation of gate pulse using R, RC and 11T,
2. Characteristics of SCR
3. Characteristics of MOSFET and IGBT
4, Experimental verification and simulation of single phase half controlled converters
5. Experimentai verification and simulation of single phase fully controlled converters
6. Experimental verification and simulation of three phase half controlled Converters
7. Experimental verification and simulation of three phase fully controlled Converters
8. Four quadrant operation of dec motor using chopper.
9. Single phase and three phase IGBT based PWM inverters.

10. Experimental verification of single phase AC voltage controller
11, Experimental verification of single phase cycloconverter
Total = 30 Periods
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ELECTRICAL AND ELECTRONICS ENGINEERING

21EEC24

COURSE OBJECTIVES
e Tomodel the Transmission Lines

POWER SYSTEM SIMULATION LABORATORY

To perform the power evacuation studies for future generation and transmission system planning

L]
e To analysis the short circuit and stability studies on power sstem
e To operate of power system with respect to voltage and frequency
e To optimal the scheduling of generator
COURSE OUTCOMES:
21EEC24.CO1  Modeling of Transmission Lines
Performance on power evacuatmn studies for future generation and transmission
21EEC24.CO2 system planning
21EEC24.CO3  Analysis of short circuit and stability studies on power svstem
21EEC24.CO4  Operation of power system with respect to voltage and frequency
21EEC24.CO5  Optimal scheduling of generator
Clitirsé I‘mgmm(hum::i_ S0
Outeomes 1 oy | poz | po3 | poa | pos | pos | por | pos | pov | pote | porn | o2 | psor | psoz | psos
2EECHCO1 | x . " . e ' v . 3 .
MERC24c02 | ¢ | x | % | = | = | - ; h T : :
|
2IEEC24.C03 % X X % X \ \ X \ X
UEECH.CO4 | . % % = i . i G :
AEECHC05 | % " % " b X % :

LIST OF EXPERIMENTS

Formation of bus admittance matrices
Formation of bus impedance matrices

hode ted B —

Symmetrical short circuit fault analysis
Unsymmetrical short circuit fault analysis

= oo

Economic dispatch in power systems.

Depariment of Elect
Muthayammal En*"'ﬁ ering "‘C« 28 s

n-,...r;
Pals

Modeling and computation of transmission lines

Load flow analysis using Gauss-Seidel method
Load flow analysis using Newton-Raphson methods

Rasipuram-

|

il

wi 1\,»

Transient stability analysis of Single-Machine Infinite Bus system
Transient stability analysis of Multi machine power systems
0. Load — frequency dynamics of Single- Arca and Two-Area power systems

T

The d{& 4
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ELECTRICAL AND ELECTRONICS ENGINEERING

JIEEC25 MICRO COMPUTING BASED SYSTEM DESIGN L T P K
LABORATORY
0 [ 2 |
COURSE OBJECTIVES
o Todevelop the fundamental programming study in 8085 microprocessor and 8051 microcomputer

o To create the interfacing the external deceives to 8085 microprocessor and 8051 microcomputer

o To design a microprocessor and 8051 microcomputer based system with the help of the
interfacing deceives

e To build interface the microprocessor and microcomputer with various peripheral for various
application

« Todevelop the fundamental programming study in 8085 microprocessor and 8051 microcomputer

COURSE OUTCOMES:

21EEC25.CO1  Develop the fundamental programming study in 8085 microprocessor and ROSI
microcomputer

2|EEC25.C02  Create the interfacing the exiernal deccives 1o 8085 microprocessor and 8051
microcomputer

21EEC25.C03  Design a microprocessor and 8051 microcomputer based system with the help of the
interfacing deceives

JEEC25.CO4  Build interface the microprocessor and microcomputer with various peripheral for
various application

21EEC25.COl Develop the fundamental programming study i 8085 microprocessor and 8051

microcomputer

Goiicic Program Outcomes PSOs

0 o

Jutcomes | poy | poz2 | PO3 | PO4 | POS | PO6 | POT | PO | POY | POID | POIT | POIZ | PSO1 | PSO2 | PSO3
21EEC25.C0I % X x X A - - - X x - X X s X
2EEC25.CO2 k! X S X X - - - 4 5 - % x A X
21EEC25.C03 X X X x X - - - X X - x 3 5 ¥
21EEC25.C04 X X x X X - - - kS % - x x % X
2I1EEC25.C0O1 x ] x X x - - - X § - * x . '
LIST OF EXPERIMENTS

1. Study of 8085 Microprocessor Kits.

2. Arithmetic operations using 8085

3. Study of 8051 Microcontroller Kits

4. Arithmetic functions using 8051

5. LCD Interfacing

6. DC motor speed control
. Stepper motor control
8. Code Conversion ASCII/Binary/BCD.
9. Interfacing A/D with 8085 Microprocessor.
10. LED Toggling and Rotating

Total = 30 Periods
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ELECTRICAL AND ELECTRONICS ENGINEERING

21EEE0NI INTELLECTUAL PROPERTY RIGIHTS E T P €
30 0 3

COURSE OBJECTIVES

e To manage Intellectual Property portfolio to enhance the valuc of the firm.

e To complete their academic projects, shall get an adequate knowledge on patent and copyright for
their innovative research works

e To provides useful insight on novelty of their idea from state-of-the art search research career,
information in patent documents

« To provide further way for developing ther: idea or innovations trademarks and registration
aspects

o To Pave the way for the students to catch up Intellectual Property(1P) as an career option R&D 1P
Counsel, Government Jobs

COURSE OUTCOMES:

JIEEEOTCO1 Ability to manage [ntellectual Property portfolio o enhance the value of the firm,

JELEN.COZ The students once they complete their academic projects. shall get an adequate
knowledge on patent and copyright for their innovative research works

EABRIEL L During their research carcer, information in patent documents provides uscful insight
on novelty of their idea from state-of=the art search.

SIERECLECH This provide further way for developing their idea or innovations trademarks and
registration aspects

I EERQI-COS Pave the way for the students to catch up Intellectual Property(IP) as an carcer option

R&D IP Counsel, Government Jobs

iy Program Outcomes Py
Course = ——

Outeomes | uor | poz | poa | Pod | POs | Poe | Po7 | Pox | poo | PO | o | porz | psor | psoz | psos
NEEE02.COL - X - - - - - - - L = ] X - -
NEERGLCO2 X X X X - - - - - 5 - % % \ ”

1
) S S
MEEEO2OR X X « % - - - - - N | v X | >
i = S = " |
MEEFO2 0 \ \ X \ - = = = & \ & ¥ % " n
MEEIZO0S s X . Y - - - = - . - \ | \ | - =
LINIT OVERVIEW OF INTELLECTUAL I'ROPERTY i}

Introduction and the need for intellectual property right (IPR) - Kine - of Intellectual Property Rights. Patent,
Copyright, Trade Mark, Design, Geographical Indication. Plant Varicties and Layout Design — Genetic
Resources and Traditional Knowledge — Trade Secret - IPR in India : Gienesis and development - IPR in
abroad - Major International Instruments concerning Intellectual Property Rights.,
UNIT I PATENTS & COPYRIGHTS 9
Patents - Elements of Patentability: Novelty . Non Obviousness (Inventive Steps), Industrial Application -
Non - Patentable Subject Matter - Registration Procedure, Rights wnd Duties of Patentee, Restoration of
lapsed Patents, Surrender and Revocation of Patents. Infringement, Remedies & Penalties-Nature of
Copyright - Subject matter of copyright: original literary, dramatic, musical, artistic works; cinematograph
films and sound recordings - Registration Procedure, Term of protection. Ownership of copyright.
UNIT Il  TRADEMARKS 9
Concept of Trademarks - Different kinds of marks (brand names, logos, signatures, symbols. well known
marks, certification marks and service marks) - Non Registrable Trademarks - Registration of Trademarks -
Rights of holder and assignment and licensing of marks - Infringement, Remedies & Penalties - Trademarks
registry and appellate board.
UNITIV IP&GI 9
Design: meaning and concept of novel and original - Procedure for registration, effect of registration and
term of protection Geographical Indication (GI} Geographical indication: meaning, and difference between
Gl and trademarks - Procedure for registration, effect of registration and term of protection— Procedure for
registration. effect of registration and term of protection Layout Design Protection Layout Design protection:
meaning — Procedure for registration, effect of registration and term of protection.
UNITV CAREER OPPORTUNITIES & CASE STUDIES Y
India's New National 1P Policy, 2016 — Govt, of India step towards promoting IPR = Govt. Schemes in [PR
Career Opportunities in IP - [PR in current scenario with case studies- Infringement of IPRs, Enforcement
Measures, Emerging issues — Case Studies. DQJV TOTAL 45 Periods
The Chainfian
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ELECTRICAL AND ELECTRONICS ENGINEERING

TEXT BOOKS:

. Yeur of
SL.No Author(s) Title of the Book Publisher Publication
Intellectual Property Rights: " ’
1.| Nithyananda, K V. | Protection and Management. [N Cengage Learning 2021
s India Private Limited.
India,
Neeraj, P., & fhigle .| IN: PHI learning Private 5
2. Khusdeep, D. Intellectual Property Rights. India e 2014
REFERENCE BOOKS: i
SLNo Author(s) Title of the Bovk Publisher Yearal
) Publication
" Law relating to Intellectual e 5
I.| Ahuja, VK Property Rights. India. IN Lexis Nexis 2017
Deborah E. Iatellecsal Prf‘_pw_ly Ih.c LA Cengage Learning,
2 Botichix of Trademarks, Copyrights. Third Editior 2012
Patents and Trade Secrets | _”_ EEt) o ]
{Inleashing the
3.| Prebuddha Ganguli Intellectual Property Rights knowledge Economy, 2011
g e | MeGraw Hill Education | ]
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FLECTRICAL AND ELECTRONICS ENGINEERING
21EEE02 POWER SYSTEM STABILITY L T P

COURSE OBJECTIVES

e To understand the basic modeling and stability considerations of power system

e To investigate transient stability issues of single and multiple synchronous machines in power
systems

e Toappraise and analyze the small signal stability and the chiects of excitation systems on small
signal stability
To evaluate the various aspects of voltage stability in power systems
To interpret and devise different schemes for improving transient stability and voltage stability.

COURSE OUTCOMES:

21EEE02.COl Understand the basic modeling and stability considerations of power system

2 EEE02.CO2 Investigate trapsmnt stability issues of single and multiple synchronous machines in
power systems

21EEE02.CO3 Appraise and analyze the small signal stability and the effects of excitation systems

on small signal stability
21EEE02.CO4 Evaluate the various aspects of voltage stability in power systems
Interpret and devise different schemes for improving transient stability and voltage

21EEE02. B
a0 stability.
Coiiree Program Qutcomes PSO)s
Outcomes | w1 | poz | po3 | po4 | Pos | P06 | PO7 | POs | POv | POt | PO | P12 | PSOI | PsO2 | PS03
21EEE02.COI X % X % = = = . " \ " x " ¥
EEEOLCOY | x X X " ; x : 3 . . . . .
= = -~
JIEEEO2.C03 ] X x N - - . | K \ 2 \ i
UFEROZCO4 | 5 s X ; . i S R : ; %
1 Rl S : -
JMEEEDZCOS b X X X - - . . A X i
UNIT 1 POWER SYSTEM STABILITY INTRODUCTION 9

Power system stability considerations — definitions-classification of stability - rotor angle ind volage
stability - synchronous machine - Modeling - load modelmg concepis - modeling of excitation systems -
modeling of prime movers.

UNIT I TRANSIENT STABILITY 9
Transient stability - swing equation-equal area criterion - solution of swing equation- Numerical methods -
Euler method-Runge - Kutte method - critical clearing time and angle - effeet of excitation system and
governors-Multimachine stability — extended equal area criterion - transient energy function approach.

UNIT 111 SMALL SIGNAL STABILITY 9
Small signal stability — state space representation  Ligen values - modal matrices - small signal stability
of single machine infinite bus system — effect of field circuit dynamics - effect of excitation system-small
signal stability of multi machine system.

UNIT IV VOLTAGE STABILITY 9
Voltage stability — generation aspects - transmission system aspects — load aspeets PV curve OV curve
PQ curve — analysis with static loads — load ability limit - sensitivity analysis - continuation power How

analysis - instability mechanisms — examples.

UNITV METHODS OF IMPROVING STABILITY 9
Methods of improving stability — transient stability cohancement - high speed fault elearing - steam
turbine fast valving - high speed excitation systems - small signal stability enhancement - power system
stabilizers — voltage stability enhancement — reactive power control.

O<‘ ﬁ// TOTAL: 45 Periods
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£LECTRICAL AND ELECTRONICS ENGINEERING

TEXT BOOKS: - -
SLNo|  Author(s) Title of the Book Publisher I,H‘I:I';'C':l"’i"m
| Kundur, P Power System Stability and MeGraw-Hill 2104,
' Control ) - International Editions, - il
Van Cutsem, T. Voltage Stability of Llcctric Kluwer Academic 2198,
2.| and Vournas, C Power Systems Publishers
REFERENCE BOOKS:
SLNo Author(s) Title of the Book Publisher Pl:‘f?c';i'; N
Abhijit Chakrabarti, | An Introduction to Reactive PHI Learning Private 2010.
| D.P. Kothari, A.K. Power Control and Voltage Ltd
Mukhopadhyay and Stability in Power
Abhinandan De Transmission Systems -
R.Ramanujam, ‘Power System Dynamics: PHI I carning Private 2009,
2 . 5t .
= Analysis and Simulation Lid..
O<\.f7/,4/’
T}[}t‘ (I:f'l:!_fi man
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ELECTRICAL AND ELECTRONICS ENGINEERING

21EEE03 COMMUNICATION ENGINEERING L T P C

COURSE OBJECTIVES
« Toidentify different methods of analog communication and their significance.
« To comprehend digital communication methods for high bit rate transmission.
o Toapply the concepts of source and line coding techniques for crror minimization in transmission
line
e To clarify various MA Technigues for enhancing the number of users.
e To recognize the various media for digital commumication.

COURSE OUTCOMES:

21EEE03.CO| Identify different methods of analog communication and their sigmificance
21EEE03.CO2 Comprehend digital communication methods for hich bit rate transmission,
Apply the concepts of source ind line coding techniques for error minimization in

2IEEE03.CO3 v :
£o transmission line

21EEE03.CO4 Clarify various MA Techniques for enhancing the number of users.
21EEE03.CO5 Recognize the various media for digital communication

Eniirse Program Outeomes - Pe-.(_}‘

Outeames | ueyy | poz | poa | PO4 | POS | PO6 | POT [ POS | POY | POIO [ POIL | POIZ | PSOI | PRO2 | PRO3
MEEEO2CO1 | X X X ¥ 5 : - : . \ : X \ X
MEEE02.C02 X X x X - - - - - 1 l ! X i
2IEEED2.CO3 X X % ¥ - - - - - A ‘ - S 5 N
DFEROZCO4 | 8 x % ‘ . : : . . = | : :

—_

MEREOREOS | % 5 « s . ; . _ . . %
UNIT 1 ANALOG COMMUNICATION

AM — Frequency spectrum — veclor representation  power relations  generation of AM — DSB.DSISC,
SSB. VSB AM Transmitter & Receiver: FM and PM - frequency spectrum — power relations: NBEM &
WBFM, Generation of FM and DM, Armstrong method & Reactance modulations : FM & PM frequency.

UNIT 11 DIGITAL COMMUNICATION Y
Pulse modulations — concepts of sampling and sampling theorems. PAM. PWM. PPM. PTM, quantization
and coding : DCM. DM, slope overload error. ADM. DPCM. OOK systems — ASK, FSK. PSK, BSK,
OPSK. QAM, MSK, GMSK, applications of Data commurication.

UNIT I SOURCE CODES, LINE CODES & ERROR CONTROL ]
Primary communication — entropy, properties, 3SC. BEC. source coding: Shaum, Fao. Huffman coding:
noiseless coding theorem, BW — SNR trade off codes: NRZ. RZ. AMI. HDBP. ABQ, MBnBcodes:
Efficiency of transmissions, error control codes and applications: convolutions & block codes

UNIT IV MULTIPLE ACCESS TECHNIQUES 9
SS&MA techniques : FDMA, TDMA, CDMA, SDMA application in wire and wireless communication:
Advantages (merits)

UNITV SATELLITE, OPTICAL FIBER - POWERLINL, SCADA 9
Orbits : types of satellites : frequency used link establishment. MA techniques used m satellite
communication. earth station; aperture actuators used in satellite — Intelsat and Insat: fibers — types:
sources, detectors used, digital filters, optical link: power line carrier communications: SCADA.

TOTAL: 45 Periods
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FLECTRICAL AND ELECTRONICS ENGINEERIMNG

TEXT BOOKS:
. 3 Year of
SLNo Author(s) Title of the Book Publisher Publication
= Principles of Communication ;
& : 2007
1.| Taub & Schiling Systems ata McGraw Hill
2.| 3.Das e of Digital New Age International 2186
ommunication
REFERENCE BOOKS:
. Year of
SLNo Author(s) Title of the Book Publisher Publication
: Electronic Communication T : 219
1.| Kennedy and Davis Systems Tata McGraw Hill 2193
Digital Communication
2.| Sklar Fundamentals and Pearson Fducation 2001
Applications . B |
, | Baryle, 2,08 e b = o e I_;
3| Mermuschmidt Digital Communication Kluwer Publicatnon 200
4.0 B.P.Lath Modcm I.?[gi!:ﬂ m.‘ll Vilog Oxslord University Press 2198
Communication Sustems
5.| Miller E{hldcrn [tﬁlcu?mnix PMrentiee THall of India 2003
ommunication
/l
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ELECTRICAL AND ELECTRONICS ENGINEERING

21EEE04 SPECIAL ELECTRICAL MACHINES LT P C
3o 0 3
COURSE OBJECTIVES

e To analyze the operation and characteristics of synchronous reluctance motor

e To explain the operation and characteristics of stepper motors

e To elaborate the operation and characteristics of switched reluctance motors

e Todiscuss the operation and characteristics of permanent magnet brushless D.C. motors

o To know the importance of operation and characteristics of permanent magnet Synchronous

maotors.

COURSE OUTCOMES:

2IEEE04.COI Analyze the operation and characteristies of synehronous reluctance motol

21EEE04.CO2 Explain the operation and characierisiies ol stepper motors

21LEEN4.CO3 [laborate the operation and characteristics of switched reluctance motors

I EEED4.CO4 Discuss the operation and characteristics of permanent magnet brushless D.C
motors

21 EEE04.CO5 Know the importance of operation and characteristics of permanent magnet
Synchronous motors. -

P Program Outcomes . PSOs
Outeomes | peyy | po2 | PO3 | PO4 | POS | POG | POT | POS | POY | POID | POIL | POIZ | PSOT | PSOZ | PSO3

2IEEEML01 % » ¥ X = ¥ - - - v | - % - % &

JIEEE04.CO2 ] X X x = X = - = x - X - X =

JEEEQ4.CO3 X X X X - X - - - X - X = X =

HEEE.CO4 X x X X - X = - - X - X - X -

2IEEEM.CO3 X X X X - X = - = X - X - ) -

UNIT I SYNCHRONOUS RELUCTANCE MOTORS 9

Constructional features — Types — Axial and Radial motors - Operating principle — Steady state phasor
diagram — Circle diagram — Characteristics - Applications

UNIT 11 STEPPER MOTORS Y
Constructional features — Principle of operation - ( lassification of stepping motors — Variable reluctance
motors — PM Stepping motor — Hybrid motors  Single and multi-stack configurations — Mades of
excitation — Theory of torque predictions — Characteristics - Drive circuits — Microprocessor based control
— Applications..

UNIT 111 SWITCHED RELUCTANCE MOTORS 9
Principle of operation — Types — EMF and torque equations — Magnetic circuit analysis — Static and
dynamic torque production — Energy conversion loop — Power controllers — Motor characteristics and
control — Applications.

UNIT IV PERMANENT MAGNET BRUSIHLESS D.C. MOTORS 9
(‘omparison of conventional and brushless DC motors — Elcetronic and mechanical commutation  PMDC
motors — Constructional features — Principle ol operation - EMF and torque equations — Magnetic cireult
analysis - Power controllers - Microprocessor hased control -~ Applications.

UNITV PERMANENT MAGNET SYNCHRONOUS MOTORS 9
Constructional features - Principle of operation — Classifications of PASM - EME and torque cquations -
Phasor diagram - Power controllers - Torque speed Characteristics - Microprocessor based control
Applications,

TOTAL: 45 Periods
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ELECTRICAL AND ELECTRONICS ENGINEERING

TEXT BOOKS:

. N car of
SLNo Author(s) Title of the Book Publisher I’nhtlilcl-ntl.inn
; Brushless Permanent Magnet and | Clarendon Press, T s . |
3 : ! : A [
L (| TS Reluctance Motor Drives Oxlord B 4 }__ |
: Stepping Motors and Theit Clarendon Press -
; 218
% | Rkep Microprocessor Controls London i
REFERENCE BOOKS:
. ; Year of
SLNo Author(s) Title of the Book Publisher Publication
Switched Reluctance
Motor Drives
1. R.Krishnan Modeling, Simulation. CRC Press. New York 2001
Analysis, Design and
Application e
Stepping Motors - A T
2. P.P. Acarnley Guide to Motor Theory b ewer Prrigeino 2182
; London
and Practice =Y -
3. | T.Kenjoand S. Permanent Muagnet and | Clarendon Press, 5188
Nagamori Brushless DC Motors London -
— s} — — — . - —
. s Special Electrical PHI learning Private | 5
% B0 dnandang Machines Limited. Delhi i 214
5. % Venbameatnstn b]’)(‘.t:l_a.ll Eleetrical lmln\ ersities Press (India) 2008
Machines Private Limted
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ELECTRICAL AND ELECTRONICS ENGINEERING

21EEE05 DESIGN OF ELECTRICAL APPARATUS L T PC
2 1 0 3

COURSE OBJECTIVES

e Toanalyze the various thermal rating of electrical machines.

e Todesign the D.C Machines.

e Todevelop the Transformer.

¢ To formulate the Induction Machines.

¢ To design the Synchronous machine,
COURSE OUTCOMES:
21EEE05.COl Analyze the various thermal rating of clectrical machines,
21EEE05.CO2 Design the D.C Machines.
21EEE05.CO3 Develop the Transformer.
2IEEE0S.CO4 Formulate the Induction Machimes
21 EEEO5COS Design the Synchronous machine.

Oonrse Program (n I|’|:1|'.1_ - I"\l’.’-]:_'
Outcomes | | poz | poa | rod | pos | poe | po7 | pos | Pou | PO | o | po1z | psO1 | PsO2 | PS03

JEEE0S.COL |« s X X - X = I[E=ins y | o= Y " \ -
2IFFE0S.CO2 | x x x . - X - - 5 \ - . ) \ =
MERE0S.CO3 | X s . = 5 Bl Sl sl & | = ] i M
HEREOSCO4 | x % X - 5 il [ § | = " v | 3 | =
MEEI0A.COS N ] X X - X - i - ____ _\ '—_, X § 3 \_ __ i
UNIT I INTRODUCTION 6+2

Major considerations in Electrical Machine Design - Electrical Engineermg Materials - Choice ol Specilic
Ilectrical and Magnetic loadings - Thermal considuerations - Insulating Materials - Rating ol machmes -
Standard specifications,

UNITH D.C MACHINES 6+3
Output Equations - Main Dimensions - Choice of Specific Electric and Magnetic Loading - sclcetion of
number of poles (Derivation and simple problem) - Problem on Armature Design — Derivation on
commutators and brushes design.

UNIT 11 TRANSFORMERS 6+3
Main Dimensions - kVA output equation on single and three phase rransformers - Window space fuctor
- Design of core and winding - Overall dimensions - Temperature rise in Transformers - tank design -
Methods of cooling of Transformers.

UNIT 1V INDUCTION MOTORS 6+3
Output equation of Induction motor — Main dimensions— Length of air gap- Rules for selecting rotor slots
of squirrel cage machines — Design of rotor bars & slots - Design of end rings — Design of wound rotor -
Magnetizing current - Short circuit current — Operating characteristies- 1 osses and Efficiency..

UNIT V SYNCHRONOUS MACHINES 6+3
Output equations - choice of Eleetrical and Magnetie Louding - Design ol salient pole machines - Short
cireuit ratio - Armature design - Estimation ol air gap length - Desien ol rotor - Design ol damper
winding.

TOTAL: 30+15 Periods
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FLECTRICAL AND ELECTRONICS ENGINEERING

TEXT BOOKS:

| = P AT
SL.No Author(s) Title of the Book Publisher I,u‘h:;:;;'i'u“
1. | Sawhney, AK A (.pu:sc in Electrical Machine D wanpat Rai & Sons 2010
Design e
Principles of Electrical Machine ;
: : Oxlord and 1BI1
2 2
2. | Sen,S.K ]I?o:mgns with Computer Publishing Co. Pvi. Ltd 2009
rogrammes
REFERENCE BOOKS:
SL.No Author(s) Title of the Book Publisher i
) Electrical Machine Design New Age Intenational o
1. A.Shanmuga sundaram Data Book Pt Ltd 2007
2. | Nagsarkar TK gaSI_c : oflElectncal Oxford press 2005
ngineering
L H .M.Rai E;i?g l:;;ig:"mca] Sath _va—prakashan 218K
4. | V.K.Mehta g i S Chand Limited 2002
! inci f Electric: B -. ;
5. R.K.Agarwal i:;';ilgil gcf;::;:m . S. K. Kataria & Sons 2009




ELECTRICAL AND ELECTRONICS ENGINEERING

21EEE06 FLEXIBLE AC TRANSMISSION SYSTEMS

—_
-
el

COURSE OBJECTIVES
e Toanalyze the various types of FACTS controllers. .
e Todesign the shunt compensation devices used for power factor improvement.
e Todevelop the series compensation devices based on their operating characteristics.
s To create Static Synchronous Compensator und static synchronons series compensator,
e Toanalyze the co-ordination of FACTS controllers.

COURSE OUTCOMES:

21EEE06.COI Analyze the various types of FACTS controllers

21EEE06.CO2 Design the shunt compensation devices used for power factor improvement.
21EEE06,CO3 Develop the series compensation devices based on their operating characteristics,
21EEE06.CO4 Create Static Synchronous Compensator and static synchronous series compensator.

A EEE06.COS Analyze the co-ordination of FACTS controllers.

Coliise Program Out mﬂ“_ ) -__ Psis N
Outcomes | oy | po2 | pos | ros | pos | pos | ror | vox | poo | pon  porr | oz | psor | rsoz | psos
M EEEDHCO] '] X - - X - . _--_ - A\ - N X = X
2EEEDG, 02 : 4 L L - X - - - . [ a - [ x N X
AERE6COY | x x X x X : s : = . : X X . %
.JIE1-'.I-I(!(|.(‘()4 X X X X X - . - - ) _ N 4 \ A
2HEEEO6.COS x X £y \ % . - - —_-" . - . -_\ 0 % 5 ) A
UNITI1 INTRODUCTION 9

Reactive power control in electrical power transmission lines - Uncompensated transmission line - Series
compensation - Basic concepts of Static Var Compensator (SVC) - Thyristor Controlled Series capacitor
(TCSC) - Unified power ({low controller (UPFC).

UNIT I STATIC VAR COMPENSATOR (SVC) AND APPLICATIONS 9
Voltage control by SVC - Advantages of slope in dynamic characteristics - Influence of SVC on system
voltage - Design of SVC voltage regulator - Modelling of SVC for power flow and fast transient stability -
Applications: Enhancement of transient stability - Steady state power transfer - Enhancement of power
system damping.

UNIT 111 THYRISTOR CONTROLLED SERIES CAPACITOR (TCSC) AND 9
APPLICATIONS

Operation of the TCSC - Different modes of operation - Modelling of TCSC - Variable reactance model -

Modelling for Power Flow and stability studies. Applications: Improvement of the system stability limit -

Enhancement of system damping.

UNIT IV VOLTAGE SOURCE CONVERTER BASED FACTS CONTROLLERS 9
Static Synchronous Compensator (STATCOM) - Principle ol operation - V-1 Characteristics.
Applications: Steady state power transfer-enhancement ol transient stability - prevention of vuoltage
instability. SS8C - operation of S8SC and the control of power flow  modelling of SSSC 1 foad fTow
and transient stability studics,

UNIT V CO-ORDINATION OF FACTS CONTROLLERS 9
Controller interactions - SVC o SVC interaction - Co-ordmation of multiple controllers usmo hinc
control techniques - Control coordination using genctic algorithms,

TOTAL: 45 Periods
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ELECTRICAL AND ELECTRONICS ENGINEERING

TEXT BOOKS: eSS A B o
3 . ! : Year of
SL.No Author(s) Title of the Book Publisher Publication
Thyristor — Based Facts
R.Mohan Mathur | Controllers for Electrical IEEL press and John s
T & = R 2002
Rajiv K.Varma Transmission Systems Wiley & Sons
Understanding FACT S -Coneepts ) o
5 Narain G. and Technology of Flexible AC Standurd Publishers 2011
' Hingorani Transmission Systems Distributors -
REFERENCE BOOKS: B S
; Year of
SLNo Author(s) Title of the Book Publisher s
FACTS Controllersin | 1 N
s K.R.Padiyar Power Transmission and il -y 2008
plie Internaiional(Py Limited
Distribution gt 1) i SN IO |
Flexible A.C. Institution of Electrical
) 219
= Ak Transmission Systens and Vlcetronie Engineers L
HVDC and FACTS N
controllers — .
V.K.Sood Applications ol Static Kloner b idesmie 2004
: Publishers
Converters in Power
System
Christian Rehtanz and
Bikash Pal. “Flexible
4, Xiao - Ping Zang AC Transmission Springer 2012
System:
Modelling and Control -
A course in Elcctrical T
5 - ; : ann: 2 $ 20
K. Sawhney Machine Design Khanna Puplications 007
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ELECTRICAL AND ELECTRONICS ENGINEERING

21EEE0T HIGH VOLTAGE DIRECT pURRENT L T P C
TRANSMISSION
3 0 0 3

COURSE OBJECTIVES

e To analyze the HVDC Power transmission Technology

e To analyze the HVDC converters.

e To understand the converter control characteristics in HVDC

e To understand the harmonics and design of filters.

¢ To analyze the power flow analysis in DC/AC systems
COURSE OUTCOMES:

21EEE07.COl Analyze the HVDC Power transmission Technology
21EEE07.CO2 Analyze the HVDC converters.

21EEE07.CO3 Understand the converter control characteristics in HVDC
21EEE07.CO4 Understand the harmonics and design of filters.
21EEEQ7.CO5 Analyze the power flow analysis in DC/AC systems

oariae Progeam "IIIl‘tI:‘I"l:-_ B sy
Outeomes 1 wo1 | po2 | pos | pod | POs | PO | POT | POR | POY | PO | P11 | POIZ | PSOI | P82 | pso3

MEFEOTCO b X - - .3 . - B i -_ - A ) __ . 1 - _‘: 5
MBEEENTLN2 N % 3 3 % -__ . i -_ _.—_ o _, ) ] "R
MEEERT.CO3 X X X X % __ - i -_ I _ 3 “\ | < T X = "'"\_‘ =T
._‘IJJL-fIEI:I','I‘lH % % X N % .‘_ _ — _. _ " % |

NEEENTLOS ¥ x X X % - L I ___. \ \

UNIT I INTRODUCTION 0]

DC Power transmission technology — Compurison of AC and DC tiansmission — Application ol DO
transmission — Description of DC transmission system Planning (or HVDC tansmission— Maodern
trends in HVDC technology — DC breakers — Operating problems - TV DC transmission bascd on VSC
Tvpes and applications ol MTDC systems.

UNIT 11 ANALYSIS OF HYDC CONVERTERS i
Linc commutated converter - Analysis of Graetz circuit with and without overlap - Pulse number — Choice
of converter configuration — Converter bridge characteristics — Analysis of a 12 pulse converters
Analysis of VSC topologies and firing schemes.

UNIT 111 CONVERTER AND HVDC SYSTEM CONTROL 9
Principles of DC link control — Converter control characteristics — System control hicrarchy — Firing angle
control — Current and extinction angle control — Starting and stopping of DC link — Power control
Higher level controllers — Control of VSC based HVDC link.

UNIT IV REACTIVE POWER AND HARMONICS CONTROL 9
Reactive power requirements in steady state - Sources of reactive power — SVC and STATCOM
Cieneration of harmonics — Design of AC and DC lilters — Active flters.

UNIT V POWER FLOW ANALYSIS IN AC/DC SYSTEMS Ul
Per unit system for DC quantities — DC system madel — Inclusion of constraints — Power flow analysis
case study.

TOTAL 45 PERIODS
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FLECTRICAL AND ELECTRONICS ENGINEERING

TEXT BOOKS: .
" Y f
SLNo Author(s) Title of the Book Publisher I’ul:iacratl)inn
; HVDC power transmission New Age International "
: 2010
L. Fdims, KR system (P) Ltd.. New Delhi,
5 Kundur P Power System Stability and Tata McGraw Hill 2011
Control
 REFERENCE BOOKS:
oar of
SLNo Author(s) Title of the Book Publisher P:h'i’i‘u;:im
Dircet C : »; vl L. WTE-Ic_\' inlerscience, -
1. Edward Wilson Kimbark ree .ur}-" New York. London, 2000
Transmission :
Swvdney
Extra High Voltage AC |
New Auve Inte P
2 Rakosh Das Begamudre | Transmission s quat|011a|{ ) 2008
: : Lid.. New Delhi
Engineering
igh Voltage Direc
3. Colin Adamson and High VlNgs D Garraway
§ : Current Power s 2011
Hingorani N - i Limited, London,
Transmission
Tata McGraw Hill
.Kamakshaiah, V. . : .
4, g ] aish, HVDC Transmission Education Private 2011
Kamaraju, ok
Limited
b High Voltage Direc 2
5. | Aurrillaga, J. sl Vioitage i ; Peter Pregrinus, London 2005
Current Transmission

.
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ELECTRICAL AND ELECTRONICS ENGINEERING

21EEE08 POWER PLANT ENGINEERING L. T P C

COURSE OBJECTIVES

e Toanalyze about the steam power plant and its various components.

e To elaborate the working of diesel, gas turbine and combined cvele power plants.

e To measure the various nuclear reactors and safety measures.

e Todesign the various techniques involved in harvesting power from renewable enerpy.

e To develop tariff structure and sharing of lvads 1o different types of power plants economically.
COURSE OUTCOMES:

21EEE08.COI Analyze about the stcam power plant and its various components,
21EEE08.CO2 Elaborate the working of diesel. gus turbine and combined cycle power plants.
21EEEOR.CO3 Measure the various nuclear reactors and safety measures,
21 EEE0R.CO4 Design the various techniques involved in harvesting power from rencwable
energy.
21 EEEOR.COS Develop tarifl structure and sharing of loads to diffcrent types of power plants
economically. i)
Course Program Cuteomes o PSOs
Outeomes | piyy | poz | o3 | POs | POS | PO6 | PO7 | POS | P09 | POI | POTL | POI2 | PSOT | PSO2 | PSO3
AEEERCOL |« s X 5 : ; : - : " .| ; .
ZIEEEORCO2 |« x % : : ; : : . \ ; " x| -
! NMEEROR.COR ¥ - L - - - . o \ I . 5 1
| RS cod X - 1 . r X . I = 5 X
‘_:ETUT_NH“ X LY & = = -_- . ] - - \_. 5 e | =
UNIT I COAL BASED THERMAL POW LR PLANTS 9

Layout of modern coal power plant, Super Critical Boilers, FBC Boilers, Turbines, Steam & [leat rate.
Subsystems of thermal power plants — Fuel and ash handling, Drau: b system. Cooling towers. Feed water
treatment. Binary Cycles and Cogeneration systems.

UNIT NI DIESEL, GAS TURBINE AND COMBINED CYCLE POWER PLANTS 9
Otto, Diesel, Dual & Brayton Cycle - Analysis. Components of Diescl and Gas Turbine power plants.
Combined Cycle Power Plants. Integrated Gasifier based Combined Cycle systems.

UNIT 111 NUCLEAR POWER PLANTS 9
Basics of Nuclear Engineering, Layout and subsystems of Nuclear Power Plants, Working of Nuclear
Reactors: Boiling Water Reactor (BWR), Pressurized Water Reactor (PWR), Canada Deuterium- Uranium
reactor (CANDU), Breeder, Gas Cooled and Liquid Metal Cooled Reactors. Waste disposal and Safety
measures for Nuclear Power plants.

UNIT 1V POWER FROM RENEWABLE ENERGY 9
Hydro Electric Power Plants — Classification, Typical Layout. Principle, Construction and working of
Wind, Tidal, Solar Photo Voltaic (SPV), Solar Thermal, Biogas and Geo Thermal,

UNITV ENERGY, ECONOMIC AND ENVIRONMENTAL ISSUES OF POWER 9
PLANTS

Power tariff types, Load distribution parameters. load curve. load duration curve, Capital & Operating

Cost of different power plants. Comparison of site selection criteria, relative merits & demerits of power

plants. Pollution control technologies including Waste Disposal Options for Coal and Nuclear Power

Plants,

TOTAL: 45 Periods
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ELECTRICAL AND ELECTRONICS ENGINEERING

TEXT BOOKS:
Year of
SL.No Author(s) Title of the Book Publisher Publication
1 Nag Power Plant Engineering Tata Mc Graw Hill 2008
. Rajput Book of Power Plant Engineering Lakshmi publication 2008
REFERENCE BOOKS: B
: s . Year of
SLNo Author(s) Title of the Book Publisher AT
e — ke Publication |
M.M. El-Wakil Power Plant Technology Tata MeGraw — Hill — !
k. Publishing Company Ltd i
. Black & Veatch, Power Plant Engincering | prentice Hall of India Pat ] : B
o Springer Lid PR
n Thomas C. Elliott, Standard Handbook of __q - I:Tl' M (- : | 5
©* | Kao Chen and Robert | Power Plant Engincering R TN 208 |
s il
C. Swanckamp . |
4 Godfrey Boyle Renewable enerys Oxtord University Press wnd |
Gupta M.K Power Plant I;Enginccring Prentice Hall India - ‘*.ul-"_
5. Learning Private Limited -

Th e‘e{mﬂ. rman
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ELECTRICAL AND ELECTRONICS ENGINEERING

21EEE0Y TOTAL QUALITY MANAGEMENT L T P
3

N o)

COURSE OBJECTIVES:
¢ To acquire the knowledge about Coal bascd thermal power plant..
To diesel, Gas Turbine and Combined Cycle Power Plants
To acquire the knowledge about nuclear power plants.
To acquire the knowledge about power from rencwable energy.
To analyze and solve energy and economic related issues in | ower sectors.

COURSE OUTCOMES:
21EEE09.CO1  Discuss the various dimensions of product process and service quality

21EEE09.CO2  Improve the quality of organization by using total quality process
21EEE09.CO3  Elaborate the controlled manufacturing process by using SPC
21EEE09.CO4  Improve the existing process of organization using TQM tools
21EEE09.CO5  Develop the organization in international level and market need by using 150

S

Course Program Qutcomes PSOs
Outeomes | by | po2 | po3 | Po4 | POS | PO6 | POT | POB | POY | POIN | POIL | POIZ | PSOI | PSO2 | PSO3
21EEE09.COI X - X - - - - . 3 \ .| : <
EEEM.CO2 | x X % : . E . i b 2 : i %
JEEENSCOD | x s x v
JEFFO9COS | ¥ : X z . X 5 . _ A 3

% —_—

2TEEENCOS | ¥ . \ v
UNIT 1 INTRODUCTION 0
Definition of Quality — Dimensions of Quality - Quality Mlanning — Quality costs — Analysis Techiigues
for Quality Costs — Basic concepts of Total Cuality Management  istorical Review Quality

Statements — Strategic Planning, Deming Philosophy Croshy philosophy — Continuous I'rocess
Improvement — Juran Trilogy. PDSA Cycle, 58. Kaizen - Obstacles 10 TQM Implementation.

UNIT 11 TQM PRINCIPLES Y
Principles of TQM, Leadership — Concepts - Role of Senior Management — Quality Council, Customer
satisfaction — Customer Perception of Quality. Customer Complamts, Service Quality. Customer
Retention, Employee Involvement — Motivation. Empowerment. Teams, Recognition and Reward.
Performance Appraisal, Benefits— Supplier Partnership — Partnermg, sourcing, Supplier Sclection.
Supplier Rating, Relationship Development, Performiance  Measures Basic Concepts, Stritegy.
Performance Measure.

UNIT M1 STATISTICAL PROCESS CONTROL (5PC) Y
The seven tools of quality — Statistical Fundamentals — Measares of central Tendency and
Dispersion,Population and Sample, Normal Curve. Control Charts for variables X bar and R chart and
attributes P. nP, C, and u charts, Industrial Examples, Process capability. Concept of six sigma - New
seven Management 1o0ls.

UNIT IV TQM TOOLS ]
Benchmarking — Reasons to Benchmark — Benchmarking Process. Quality Funetion Deployment (OFD)
Iouse of Quality, QFD Process, and Benefits -~ Taguchi Quality Loss Function — Total Praductive
Maintenance (TPM) — Coneept, Improvement Needs. and I MEA — Stages of FMEA- Case studies,

UNIT V QUALITY SYSTEMS 9
Need for ISO 900¢ and Other Quality Systems - ISO 9000:2000 Quality System - Elements.
Implementation of Quality System, Documentation, Quality Auditing. SO 9000:2005 (definitions). 1SO
9001:2008 (requirements) and ISO 9004:2009 (continuous improvement). TS 16949, 1SO 14000. AS9100
— Concept, Requirements and Benefits- Case studics,

TOTAL :45 Periods
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ELECTRICAL AND ELECTRONICS ENGINEERING

TEXT BOOKS:
h Title of the Book Publish Teky oL
SLNo | Author(s) itle o 00 ublisher Publication
Dale H. g Pcarson Fducation Inc, "
1. Besterfiled Total Quality Management New Delhi 2003
James R.
Evans and The Management and Control of Y .
2 A South-West 2002
= | William M. Quality NSRRI
Lidsay,
REFERENCE BOOKS:
LN Auth Title of the Book Publish verel
._SI.-, 0 uthor(s) LR T_. _ _:“s il Publication |
i e Tata MeGraw-Hill
l. N. Gupta and B. Total Quality Management | Publishimg Company Pyt 20049
Valarmathi. LN :
el e | b NewDelhi
2 Dr 8. Kumar Total Quality Managemaent Laend Puittivationslid., 2006
- ' ) RRIIREAES * | New Delhi -
3. . ) s Prentice Hall of India, 3
. N. Muherjee Total Quality Management New Dilhi 2006
' WEdition. First Indi o
4 James R, Evans and The Managemen! and T l[nf(:: i e C -];15!“12 2012
| William M. Lindsay | Control of Quality l-‘_ K eneag Sl
carning
Suganthi.L and Anand ; _ Prontice Hall (India) Pvt. %
5 enigl Total Quality Management Lid 2006
Rl
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ELECTRICAL AND ELECTRONICS ENGINEERING

VLSI DESIGN LT P C
3 0 0 3

21IEEET0

COURSE OBJECTIVES
¢ To study the building block of digital VLSI circint.
To study the architectural, designing and rcalizing the cireuits in CMOS technology,

e To study the transistor circuit level design and realization [or digital operation
e To understand the Basic operations on 1C
e The main focus is on implementation ol I'PGA based system

COURSE OUTCOMES:

21EEE10.CO1 Able to understand different MOS Transistors,
21 EEE10.CO2 Able to explain the basic concepts ol CMOS circuits and the CMOS process
technology.
21EEE10.CO3 Able to explain the techniques of chip design using programmable devices.
21EEE10.CO4 Able to Model the digital system using Hardware Description Language.
21EEE10.CO5 Able to explain the basic FPGA circuits,
" Program Ouleames Pty
Course
Outcomes | neyy | po2 | PO3 | P4 | PoOs | PO6 | P07 | PO | POY | POw | POn | POz | PSOL | PSOY | PSO3
MEEEICOL | x 5 : : . \ : : ; N N
MEEEI0C02 |« 5 X . ; 5 \ i : X y ]I N
MEEEINLCOR ] 1 3 ! - - : A .- -__ _. N _-__ -_- Y | 5 iy
eerioeoe | - | s | s | s | -] -~ ]-1-1-]- \ e | 8 | »
FERIOCOS | s X X v - - ST 5 | = | = . g 1 5 |
UNIT I MOS TRANSISTOR PRINCIPLLE 9

NMOS and PMOS transistors, Process parameters for MOS and CMOS, Electrical propertics of CMOS
Circnits and device modeling, Scaling principles and (undamental limits, CMOS inverter Scaling,
propagation delays, Stick diagram, Layout diagrams.

UNIT 11 COMBINATIONAL LOGIC CIRCUITS 9
Examples of Combinational Logic Design, Elmorc™s constant, Pass transistor Logie, Transmission
gates, static and dynamic CMOS design, Power dissipation — Low power design principles

UNIT 1 SEQUENTIAL LOGIC CIRCUITS 9
Static and Dynamic Latches and Registérs, Timing issues. pipelines. clock strategies. Memory
Architecture and memory control circuits, Low power memory circuits. Synchronous and Asynchronous
design

UNIT IV DESIGNING ARITHMETIC BUILDING BLOCKS 9
Data path circuits, Architectures for ripple carry adders. carry look ahead adders, High speed adders.
Accumulators, Multipliers, dividers, Barrel shifters. and speed and area tradeoff

UNIT V IMPLEMENTATION STRATEGIES 9
Full custom and Semi-custom design, Standard cell design and cell libraries, FPGA building block
Architectures, FPGA interconnect routing procedures.

TOTAL: 45 Pceriods
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ELECTRICAL AND ELECTRONICS ENGINEERING

TEXT BOOKS:
. Year of
SLNo |  Author(s) Title of the Book Publisher i
Jan Rabaey, e S
Anantha Digitl h]te[g)ra e et A Second Edition, 2003
1. Chandrakasan, ehHEn Prentice Hall of India i
G Perspective
B.Nikolic
2 M.J. Smith Application S.peciﬁc Integrated Addison Wesley 2197
Circuits
REFERENCE BOOKS: .
Year of
SI.No Author(s) Title of the Book Publisher " h‘;i:';‘t’i‘m
R.Jacob Baker. Harry o ST T '
; CMOS Cireuit Design, o i o s
1. | W.LL, David E.Boyec Layiiikaiid Selied Prentice Hall of India 20035
A.Pucknell, Kamran SV eewrmes =& | |
i . Thivd I dition, Prentice 4
23 Eshraghian Basic VLSI Desizn ”‘_:Illl of ;E:Jm” Reentice IS
3 Fundamentals of ! ngw_ o il
iy Charles H.Roth, Design Jaieo Publishing House 2006
-l Principles of CM( S VLSI - |
4, Heste i Design Pearson Education, India, 2003
Introduction to VI SI - - _’UI;_J__

5 Eugene D.Fabricius

Design

Tata McGraw Hill

C s >
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ELECTRICAL AND ELECTRONICS ENGINEERING

21EEE11 POWER QUALITY L. T P

=0

COURSE OBJECTIVES
e Toanalyze the various types of power quality problem,
e To discuss the voltage sag and Interruption powcer quality problem.
¢ To explain the overvoltage power quality ssue,
e To illustrate the harmonics in power quality issuc.
e To know the importance of power quality monitoring devices.
COURSE OUTCOMES:
21EEEI1.COI Analyze the various types of power quality proalem.

21EEE11.CO2 Discuss the voltage sag and Interruption power quality problem.
21EEE11.CO3 Explain the overvoltage power quality issue.
21EEE11.CO4 Ilustrate the harmonies in power quality issuc,
21EEE11.COS Know the importance of power quality monitoring devices.
Chiest Program Oulcomes PSOs

Dulomes Pl" P;’ PO3 | POS | POS | PO6 | PO7 | POS | POY | POW | POLI | POIZ | PSOT | PSO2 | PSO3
21EEEL1.COIL - X X X - x - - - X - x - X -
21EEE] L.CO2 b % X X . % - - - X - X X 5 -
2IEEE1],CO3 - x x ¥ - % - - - X -] X . %
2IEEEI1.CO4 X x x X - X - = = ¥ % x X .
2IEEENLCOS | - X ' \ . X = 3 : ; ; %
UNIT 1 INTRODUCTION TO POWER QUALITY 9

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.
International standards of power quality. Computer Business Equipment Manufacturers Associations
(CBEMA) curve.

UNIT 11 VOLTAGE SAGS AND INTERRUPTIONS 9
Sources of sags and interruptions - estimating voltage sag performance. Thevenin's equivalent source-
analysis and calculation of various faulted condinon. Voltages sag duce to induction motor starting,
Iistimation of the sag severity - mitigation of vollage sags, active series compensators. Static transfer
switches and fast transfer switches,

UNIT I OVERVOLTAGES 9
Sources of over voltages - Capacitor switching - lightning - Ferro resonance. Mitigation of voltage swells
- surge arresters - low pass filters - power conditioners. Lightning protection - shielding — line qrresters -
protection of transformers and cables. An introduction o computer analysis tools for trunsients. PSCAD
and EMTP,

UNIT IV HARMONICS U}
larmonic sources from commercial and mdustrial loads, locating harmonic sources. Power astem
Response characteristics - Harmonies Vs transients, | feet ol harmonics - harmonie distortion voltaeciand
current distortion - harmonic indices - inter harmonies  resonance. [larmonic distortion eviluation -
devices lor controlling harmonic distortion - passive and active filters. THEE and IEC standards.

UNITV POWER QUALITY MONITORING L)
Monitoring considerations - monitoring and diagnostic techniques for various power quality problems -
modeling of power quality (harmonics and voltage sag) problems by mathematical simulation (ools -
power line disturbance analyzer — quality measurement cquipment - harmonic / spectrum analyzer -
flicker meters - disturbance analyzer. Applications of expert systems for power quality monitoring.,

TOTAL: 45 Periods
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ELECTRICAL AND ELECTRONICS ENGINEERING

TEXT BOOKS: 1, - S
SLNo |  Author(s) Title of the Book Publisher Yo af
= Publication |
i. | Roger.'C. Dugan Electrical Power Systems Quality McCGraw THll 2002
y Eswald.F.Fudis | Power Quality in Power System Elsevier Academic 5012
= | and Masoum and Electrical Machines Press i
~ REFERENCE BOOKS:
SL.No Author(s) Title of the Book Publisher Yadron
i Publication
Power System
1. E.Acha and M.Madrigal Harmonics, Computer Wiley 2012
Modeling and Analysis | |
2, G.T. Heydt Electrie Power Quality Circle Publications 2183
Understanding Power - B i
3; Quality Problems: New
M.H.I 2
Bolien Voltage Sags and York: ILEE Press 219
Interruptions -
Power Systems
3 i Harmonics — .
4. G.J. Wakileh Fundamental Analysis Springe 2007
and Filter Design ] B
Power Quality VAR
5. R.S. Vedam, M.S.Sarma Compensation m Power | CRC Press 2013

Systems




ELECTRICAL AND ELECTRONICS ENGINEERING

21EEE12

EMERGING INTELLIGENT TECHNIQUES

COURSE OBJECTIVES
e To understand basic concept of intelligent contraller.

COURSE OUTCOMES:

21EEE12.COl
21EEE12,CO2
21EEE12.CO3
21EEE12.CO4
21EEE12.COS

Able 1o understand basic concept of infelligent controller.

To study various types of artificial neural network
To introduce the concept of genetic algorithm
To study measures to impreve the fuzzy logic system
To study GA application to power system optimization problem,

Able to study various types ol artificial neural network

Able to introduce the concept of genctic algorithm
Able to study measures to improve the fuzzy logic system

Able to study GA application to power system optimization problem.

Program Craivomes

ro?

.l Conrse Y
[ Omenmes gy | poz | po3 | Pos | POS | PO6
MEEEIZCOL | & 5 .
.‘Il'_l'llt'lll X % X \
[ aes2c0s |« s \ "
]:.“ll-’l-’l-’l?_t'{w A \ ' q 5
LZiI:I:I:I:tH:‘ % 5\ x . -
UNIT 1 INTRODUCTION

o8

L T B«
TN e 3
=== =
Paios

o9

PO

1ot

PON2

P.sm—[ PS02 | PS03

Approaches to intelligent control. Architecture for intelligent control. Symbolic reasoning system. rule-
based systems. the Al approach. Knowledge representation. Expert systems.

UNIT I

UNIT I

UNIT IV

UNIT V

ARTIFICIAL NEURAL NETWORKS
Concept of Artificial Neural Networks and its basic mathematical model, McCulloch-Pitts neuron
model, simple perceptron, Adaline and Madaline. Feed-forward Multilayer Pereeptron. Learning and
Training the neural network. Data Processing: Scaling. Fourier transformation, principal-component
analysis and wavelet transformations. Hopfield network. Self-organizing network and Recurrent
network, Neural Network based controller

GENETIC ALGORITHM
Basic coneept ol Genetie algorithm and detail algorithmice steps, adjustment of free parameters. Solution
ol typical control problems using genetic algorithnn. Coneept on some other search techniques hke tabu -
search and ant-colony search technigues for solving optimization problems,

FUZZY LOGIC SYSTEM
Introduction to crisp sets and fuzzy sets. basic fuzzv set operaton and approximate  reasoning,
Introduction to fuzzy logic modeling and control. Fuzzilication. inferencing and defuzzification. Fuzzy
knowledge and rule bases. Fuzzy modeling and control schemes for nonlinear systems. Scelforganizing
fuzzy logic control. Fuzzy logic control for nonlincar time-delay system. ),

APPLICATIONS
GA application to power system optimization problem, Case studies: Identification and control of linear
and nonlinear dynamic systems using Matlab-Neural Network toolbox. Stability analysis of Neural-
Network interconnection systems. Implementation of fuzzy logic controller using Matlab fuzzy-logic

toolbox. Stability analysis of fuzzy control systems.

9

v

e

9

TOTAL: 45 Periods
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ELECTRICAL AND ELECTRONICS ENGINEERING

TEXT BOOKS:
SLNo |  Author(s) Title of the Book Publisher Wil
Artificial Intelligence and 0 —— _ =
i Padhy.N.P Intelligent System Oxford University Press 2005
5 Kosko.B. Neural Networks And Fuzzy Hall of India Pvt. Ltd 2002
Systems
REFERENCE BOOKS:
SLNo Author(s) Title of the Book Publisher Year.of
Publication
Jacek.M.Zurada Introduction to Artificial G sz . =
1. Neural Systems Jaico Publishing House 2004
5 Klir G.J, & folger T.A Fuzzy sets, uncertainty and Prentice-Hall of India 2193
Information Pvi.Lid
3. | Zimmerman H.J Fuzzy set theory-and its Kinwer Academic 3104
Applications Publishers =
Driankov, - ]
4. Hellendroon Introduction to Fuszy Control | Nurosa Publishers 2004
s D E Genetic algorithms in Search, | o . o
8 Goleberg FLE Optimization and Machine Ir,r?"]“l“;"m“ ot ldia 2001
learning T
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ELECTRICAL AND ELECTRONICS ENGINEERING

ELECTRICAL ENERGY GENERATION, UTILIZATION AND L T €

SIEEn CONSERVATION
30 0 3
COURSE OBJECTIVES
e To interpret the concepts behind renewable energy resources,
e Toobtain the energy saving concept by different ways ol illumination.
e Toillustrate the different methods of eleetric heating and electric welding.
e To understand the concept of solar radiation and solar energy collectors
« Toenhance the concepts of Wind Encrgy and its utilization
COURSE OUTCOMES:
21EEEI3.COI Interpret the concepts behind renewable energy resources.
21EEE13.CO2 Obtain the energy saving concept by dilferent ways of illumination.
21EEETS.CO3 Nlustrate the different methods of electric heating and electric welding,
21EEE13.CO4 Understand the concept of solar radiation and solar energy collectors
21EEE13.CO5 Enhance the concepts of Wind I'nergy and its v ilization
P Program Culeomes i 1"
Outcames | iy | po2 | poa | pod | pos | pos | po7 | ros | pov | ot ran | poiz | esor | pso2 | psol
CELliPer il aldiad By =
HEREICO] . \ . - . L . i . _ : 5
agEEzeor | x| ox | ox | s . : : : I 2 : .
JEEEIZCO3 | X X x X 5 4 . - . N - < s X
JIFEE13.004 - X % x - - - : : X ‘ < . N
21EEE13..CO5 x E % x - - - - - X . X X 3
UNIT 1 ELECTRIC DRIVES AND TRACTION 9

Fundamentals of electric drive - Choice of an electric motor - Traction motors - Characteristic features of
traction motor - Systems of railway electrification -Electric braking - train movement and cnergy
consumption - Traction motor control - track equipment and collection gear, Recent trends in clectric
traction.

UNIT I ILLUMINATION Y
Importance of lighting — Properties of good lighting scheme — Laws of illumination- Classification of light
sources - Incandescent lamps, Sodium vapor lamps. Mercury vapors lamps, Fluorescent lamps — Design of
illumination systems - Indoor lighting schemes - Factory hehting halls - Outdoor lighting schemes - Flood
lighting - Street lighting - Energy saving lamps. LI'D

UNIT HI HEATING AND WELDING 9
Introduction - Advantages of electric heating — Modes of heat translor - Methods of electrie heating -
Resistance heating - Arc furnaces - Induction heme - Diclectric heating -Eleetric weldimg — tvpes -
Resistance welding - Are welding - Power supply [or are welding - Riddition welding,

UNIT IV ENERGY CONSERVATION Y
Energy cfficient motors and Soft starters - Automatic power factor Controllers - Variable speed drivers -
Electronic ballasts - LED Lighting.

UNIT V ENERGY AUDITING AND MANAGEMENT 9
Need of Energy Audit and Management. Definition. Objective and Principles of Energy Management -
Energy Management Skills and Strategy - Economics of implementation of energy optimization projects
& its constraints - barriers and limitations —Types of Energy Audit- Report-writing - preparations and
presentations of energy audit reports.

TOTAL: 45 Periods
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ELECTRICAL AND ELECTRONICS ENGINEERING

TEXT BOOKS: Ecel) - )
. Yearol
SL.No Author(s) Title of the Book B Publisher Publication
NV Wiley Fastern Limited,
1. weily Utilisation of Electric Power New Age 2011
Suryanarayana ) ] International Limited R
. Utilisation Electric power and S K.Kataria and Sons -
: ; 2010
& 4-BGupts Electric Traction

REFERENCE BOOKS:

SLNo Author(s)

Title of the Book

Publisher

Laxmi publications

Near of
Publication

aj Hectric Powe S 2010
1 R.K.Rajput, Utilisation of Electric Power Briiats ] tassted I
Artand Science of Utilisation Bliaipat Bal @0 €0 A
2, H.Partab ; q New 2012
of Electrical Energy :
DC!E_ .
3 Generation and Utilization of Ko A
’ t tric Wi 20
C.L.Wadhwa, Electrical International Pvt.Ltd N
Energy :
S. Sivanagaraju, M. Generation and Utilization of
4, Balasubba Reddy Electrical Pearson Education 2010
Energy
Donals L. Steeby,’
5 Alternative Cengage Learning 2012

Energy Sources and Systems
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ELECTRICAL AND ELECTRONICS ENGINEERING

21EEE14 DC MICRO GRID L. T P €
3 0 0 3
COURSE OBJECTIVES
e Torecognize the basic concept of smart grid
e To learn about smart grid technologies
¢ To comprehend the micro grids.
e To realize the different control schemes.
e To analysis the Protection issues for Micro grids.
COURSE OUTCOMES:
21EEE14.COl Recognize the basic coneept of smart grid
21EEE14.CO2 learn about smart grid technolosies
21EEE14.CO3 Comprehend the micro grids.
2MEEE14.CO4 Realize the different control schemes
2IEEE14.CO5 Analysis the Protection issucr lor Micro grids,
Course 1'nml';rmni|_m\_ 5 - j __ |'ki)_: _ _
Outeames [ oy 1 Tpoz | pos | pos | pos | vos | o | rox | pos | porn | vont | roiz | psor | psoz ‘ O3
MEEET4CO] X ' . - - . . s s T \ 8
e SRR | -+ - |
MEEEI4C02 | % X X x | \ |
MERE 4003 x X X X . B :__ g 0 T i i
MNEFE4.C04 - 5 A L - - ] -__ | _.- - B 5 i I |
MEEEMCOS | % ¥ ¥ v : . a | = ks N = & | s ﬁ i i _J
UNIT I INTRODUCTION TO SMART GRID 9

Evolution of Electric Grid, Concept, Definitions and Need for Smart Grid. Smart grid drivers, functions,
opportunities, challenges and benefits, Difference between conventional & Smart Grid, Concept of
Resilient & Sclf-Healing Grid, Present development & International policies in Smart Grid.

UNIT 11 SMART GRID TECHNOLOGIES 9
Drivers. Smart energy resources, Smart substations. Feeder Automation - Transmission systems: EMS.
FACTS and HVDC, Wide area monitoring, Protection and control. Distribution systems: DMS, VolU VAR
control, Fault Detection, Isolation and service restoration. Outage management.

UNIT 11 MICROGRIDS 9

Coneept and definition of micro grid, micro grid drivers and benefits. review ol sources of micro grids,
typical structure and configuration of a micro grid. AC and DC micro grids. Power Electronics interfaces
in DC and AC micro grids, communication infrastructure. modes of operation and control of micro grid:
grid connected and islanded mode, Active and reactive power eontrol, protection issues, anti-islinding
schemes: passive, active and communication based techniques.

UNIT IV CONTROL OF MICROGRIDS Y
Introduction to Central Controller (CC) and Micro source Controllers (MCs) - Control functions for micro
source controller, Active and reactive power contral, Voltage control. Storage requirement for fast load
racking, Load sharing through power-frequency control.

UNITV PROTECTION ISSUES FOR MICROGRIDS 9
Introduction, Islanding, Different islanding scenarios, Major protection issues of stand-alone Micro grid -
Impact of DG integration on electricity market, environment. distribution system, communication
standards and protocols.

TOTAL: 45 Periods
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ELECTRICAL AND ELECTRONICS ENGINEERING

TEXT BOOKS:
; A Yearof
SL.No Author(s) Title of the B_cm_k_ B Publisher Publication
’ Janaka Smart Grid: Technology and Yokovama Jo& Sons, 2012
© | Ekanayake Applications | NewlJersey ahis
S. Chowdhury, ” ; o
3. | P Chowdhury: | Microgridsand Active ] 2009
4 Distribution Networks
L and P. Crossley B
REFERENCE BOOKS:
| SLNo Author(s) Title of the Book © Publishe Vear of
) g Publication
i Security and Privacy in Smart s
1 Xiao Grids R = CRC Press 2012
Yang Xiao Communication and : 2012
% Networking in Smart Grids Taylar and Francis
3 SMART GRID: 5012
. James Momoh Fundamentals of Design and John Wiley and Sons -
Analysis,
Tony Flick. Securing the Smart Grid:
4, Y Next Generation Power Grid | Academic Press Boston 2011
Justin Morehouse St <
ecurity
5. | K.B. Raina Electnca_l Design Estimating P! 1] ‘].earnmg Private 2013
and Costing Limited
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ELECTRICAL AND ELECTRONICS ENGINEERING

21EEE15S WIND AND SOLAR ENERGY SYSTEMS . 1T p C
3

COURSE OBJECTIVES

« Toanalyze the physics of wind power and cnergy
To explain principle of operation of wind generators
To exhibit the operation of solar power resources
To evaluate the network integration issucs
To explain the solar thermal power generation

COURSE OUTCOMES:
21EEE15.COl Analyze the physics of wind power and energy
21EEE15.CO2 Explain principle of operation ol wind generators

21EEE15.CO3 Exhibit the operation of solar power resources
21EEE15.CO4 Evaluate the network integration issues
21EEE15.CO5 Explain the solar thermal power generation
Conrse Pn*url"“!]"h '"T“w.._ s s .l_.k! ..‘I — :|
; Outeomes | o | opoa | pos | rod | POS | Pos | o7 | POS | PO | POIR | POTI | POIZ | PSOL | PSO2 | PNOR |
: - ! .
AMEEEC0] \ \ . - . . - . s | = \ % |
MERISCOY | % \ \ \ . [ : : . 3 3 3 ¢ !
- T i i __.!
MEEEISCO3 x X X X = - = . \ T X % |
MEEEISCOA | - \ \ < ; . : ; ) . ; B
— 1
EEFISCOS x % bl ® - - - - \ \ x X . i
UNIT I PHYSICS OF WIND POWER 9

History of wind power-Indian and Global statistics-Wind physics-Betz limit ratio-Stall and pitch control-
Wind speed statistics-Probability distributions and Wind power-Cumulative distribution functions.

UNIT II WIND GENERATOR TOPOLOGIES 9
Review of modern wind turbine technologies-Fixed and Variable speed wind turbine-Induction
Generators-Doubly-Fed Induction Generators and their characteristics-Permanent Magnet Synchronous
Generators-Power electronics converters-Generator configurations-Converter Control.

UNIT 11 THE SOLAR RESOURCE 9
Introduction-Solar radiation spectra-Solar geometry-Earth Sun angles-Observer Sun angles-Solar day
length-Estimation of solar energy availability. Technologics-Amorphous, mono-crystalline  and
polyerystalline. V-1 characteristics of a PV cell-PV module-array-Power Electronic Converters for
Solar Systems-Maximum Power point Tracking (MPPT) algorithms-Converier Control,

UNITIV ~ NETWORK INTEGRATION ISSUES 9
Overview of grid code technical requirements-Fault ride-through for wind farms - Real and reactive power
regulation-Voltage and frequency operating limits-Solur PV and wind farm behavior during grid
disturbances-Power quality issues-Power system interconnection experiences in the world-Hybrid and
isolated operations of solar PV and wind systems.

UNITV SOLAR THERMAL POWER GENERATION D)
Technologies-Parabolic trough-Central reccivers-Paribolic dish-Fresnel-Solar pond-Elementary analysis.

TOTAL: 45 Periods
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ELECTRICAL AND ELECTRONICS ENGINEERING

TEXT BGOKS: :
. . Year of
SL.No Author(s) Title of the Book Publisher gk
: - Publication
| T. Ackermann Wind Power in Power Systems John Wiley and Sons 2005
Y Ltd
G. M. Masters Renewable and Efficient Llectric | John Wilev and Sons 2004
2. Power Systems 1.t
REFERENCE BOOKS: i B -
S1.No Author(s) Title of the Book Publisher yoareh
N5 . Publication |
1 S. P. Sukhumi Solar Energy: Principles of MeGiraw Hill 2184
Thermal  Collection  and
Storage i e - .
H. Sicgfried and R, Grid integration ol wind John Wiley and Sons 2006
2 Waddington energy conversion systems Lud
3 | G.N. Tiwariand M. | Renewable Energy Narosa Publications | 2006 |
K. Ghosal Applications
J. A Dufficand W. | Solar Engincering of Thermal | John Wiley & Sons 21
4 A. Beckman, Processes™
S. P. Sukhatme Solar Energy: Principles of | McGraw Hill 2184
S Thermal ~ Collection  and
Storage o
/”.
~

ios Enpineeting
ge (Autonomus)

597 408, Namakkal Dt.




FELECTRICAL AND ELECTRONICS ENGINEERING

21EEE16 ROBOTICS L T B €
3 0 0 3
COURSE OBJECTIVES
e To introduce the functional elements of Robotics
e To impart knowledge on the direct and inverse kinematics
e To introduce the manipulator differential motion and control
e Toeducate on various path planning techniques
e To introduce the dynamics and control of manipulators
COURSE OUTCOMES:
21EEE16.CO1 Able to introduce the functional elements of Robotics
21EEE16.CO2 Able to impart knowledge on the direct and inverse kinematics
21EEE16.CO3 Able to introduce the manipulator differential motion and control
21EEE16.CO4 Able to educate on various path planning techniques
21EEE16.CO5 Able to introduce the dynamics and control of munipulators
Caine I’rngram()uu-mr:-s_ PSOs i
Outeomes | noyy | poz | Po3 | o4 | POs | pos | P07 | Pos | Pou | PO | POt | POIZ | PSOL | PsO2 | PSO3
MNEEEIACO - X = - - - A I - __r_ N N i S
MEEEIHCO2 X 3 N - - - _' i _ ‘_" : - ] _- __\ o \'._ . ]
‘_JII‘I'I'.II'n.fU: ] A g - - . . I - | -- B - ”\ 5 . _.
i MEEEI6.004 - % b - - - oy 4 f _ _\__:_ =y _t \ = . I 4 —I
l MEEEI6COS | X x - E sl e s | = | o y RN _J
UNIT I BASIC CONCEPTS 0

Bricthistory-TypesofRobot-Technology-Robotclassilicationsandspeci lications-Designandcontrol
issuesVariousmanipulators-Sensors- workcell- Programminglanguages.

UNITII DIRECTAND INVERSEKINEMATICS 9
Mathematical representation of Robots - Position and orientation Homogencous transtormation -
Various joints- Representation using the Denavit Hartenberg parameters - Degrees of freedom - Direet
kinematics - Inverse kinematics-PUMAS60 & SCARA robots- Solvability - Solution methods - ¢losed
form solution.

UNIT HH MANIPULATOR DIFFERENTIALMOTION ANDSTATICS 9
Lincar and angular velocitics-Manipulator Jacobian-Prismatic and rotary joints—Inverse -Wrist and arm
singularity - Static analysis - Force and moment Balance

UNIT IV PATHPLANNING L
Definition-Joint space technique-Use of p-degree polynoniial-Cubic polynomial-Cartesian space
technique - Parametric descriptions - Straight line and eircular paths - Position and orientation plannimg.

UNIT V DYNAMICSANDCONTROL 9
Lagrangian mechanics-2DOF Manipulator-Lagrange Luler formulation-Dynamic model -Manipulator
control problem-Linear control schemes-PID control scheme-Force control of robotic manipulator.

TOTAL: 45 Periods
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ELECTRICAL AND ELECTRONICS ENGINEERING

TEXT BOOKS:
SLN Year of
3 & Author(s) Title of the Book Publisher Publicati
on
R.K.Mittal : :
. Tata McGraw Hill New a
1: ilttlldl..!.Nagra Roboticsand Control Delhi4th Reprint 2005
5 - IntroductiontoRoboticsMechanicsandC' | Thirdedition,PearsonEduca 2009
2 Johnl.Craig .
ontrol, tion.
- REFERENCE BOOKS: . - - -
SLNo Author(s) Title of the Book Publisher P . '""f'r "Af |
| - 'ublication
. , Robotics-Fundamontal O furd University
i AshitavaGhoshal ConceptsandAnalysis” Press.Sixthimpression 2010
2. | K.K.AppuKuttan Robotics, K International 2007
% EdwinWise, AppliedRobotics CengagelLearning 2003
4 R.D.Klafter,T.A.Chimi | RoboticEngincering— Prentice Hall of India Pvt 5
: : £ 3 2003
elewskiandM.Negin, AnlIntegrated Approach, Ltd, NewDelhi
2004

5. A.Jl, Bouwens

Digital Instrumentation

Tata McGraw Hill
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ELECTRICAL AND ELECTRONICS ENGINEERING

21EEE17 FIBER OPTICS | T R L %

COURSE OBJECTIVES
o Toanalyze optical fibers and their propertics
To explain the industrial application of optical fibers
To exhibit the laser fundamentals
To evaluate the industrial application of lascrs
To explain the hologram and medical application

COURSE OUTCOMES:

21EEE17.COl Analyze optical fibers and their properties
21EEE17.CO2 Explain the industrial application ol optical fibers
21EEE17.CO3 Exhibit the laser fundamentals

21EEE17.CO4 Evaluate the industrial application of lasers
21EEE17.CO5 Explain the hologram and medical application

: Program Oulcomes 1419

Course . AT

QOutcomes POl | PO | POR | PO4 | POS | PO | POT | POS | POY | POID | POIL [ POI2 | PSOT | PSO2 | PSO3
2EEEIT.COL - X . - . : \ s : : ; \
2IEEEIT.C02 X X i - - ; X . X | . - m
2ALIEIT.003 \ B X ; s . \ . . . < x
e | =

MEEEIT.C0M . \ \ : 2 s . = . " .
NEERIT.C0S X x % = 3 i \ - |- 2 " % ‘ T
UNIT 1 OPTICAL FIBERS AND THEIR PROPERTIES D]

Principles of light propagation through a fiber — Dillerent types of fibers and their properties transmission
characteristics of optical fiber — Absorption losses — Scattering losses — Dispersion — Optical fiber
measurement — Optical sources — Optical detectors - LED-LD-PIN and APD.

UNIT T INDUSTRIAL APPLICATION OF OPTICAL F.BERS 9
FFiber optic sensors — Fiber optic instrumentation system  Diflerent tvpes of modulators - Detectors -
Application in instrumentation — Interferometric method of measurcment of length — Moire fringes —
Mecasurement of pressure, temperature, current, voltage. liquid level and strain — Fiber optic gyroscope —
Polarization maintaining fibers.

UNIT 11 LASER FUNDAMENTALS 9
Fundamental characteristics of Lasers — Three level and four level lasers — Properties of laser — Laser
modes — Resonator configuration — Q-switching and mode locking —~ Cavity dumping — Types of lasers
- Gas lasers-Solid lasers - Liquid lasers semi conductor lasers.

UNIT IV INDUSTRIAL APPLICATION OF LASERS 9
Laser for measurement of distance, length velocity, acceleration, current, voltage and atmospheric cffect -
Material processing — Laser heating, welding melting and trimming of materials — Removal and
vaporization.

UNITV HOLOGRAM AND MEDICAL APPLICATION 9
Holography — Basic principle: methods: holographic interferometer and applications-Holography for non-
destructive testing — Holographic components — Medical applications of lasers: laser and tissue interaction
— Laser instruments for surgery, removal of tumors of vocal cords, brain surgery, plastic surgery,
gynecology and oncology.

Total = 45 Periods
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ELECTRICAL AND ELECTRONICS ENGINEERING

TEXT BOOKS:
; Year of
SL.No Author(s) Title of the Book Publisher Publication
1 John and Harry Industrial lasers and their McGraw Hill 2174
’ applications
Senior J.M Optical Fiber Communication Prentice Hall 2185
2. Principles and Practice
REFERENCE BOOKS: [
i . ¢ Year of
SL.No Author(s) Title of the Book . Publisher Publication
John F Read Industrial applicitions of Academic Press 2178
L lasers
y MontcRoss Lascr applications T [ McGraw Hill | 2168
3 | Keiser G Optical Fiber McCGiraw Hill, 20
Communication
Jasprit Singh Semi conductor MeGraw Hill 2105
4. optoclectronics
John F Read Industrial applications of Academic Press e
5. lasers
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ELECTRICAL AND ELECTRONICS ENGINEERING

21EEE18 HUMAN COMPUTER INTERACTION .. T P C
3 0 1] 3
COURSE OBJECTIVES
* To design effective dialog for HCI.
e To design effective HCI for individuals and persons with disabilities,
e To explain the HCI implications for designing multimedia/ ecommerce-learning Web sites.
e To assess the importance of mobile applications.
e To develop meaningful user interface.
COURSE OUTCOMES:
21EEEI18.COl Design effective dialog for HCL.
21EEEI18.CO2 Design effective HCI for individuals and persons with disabilities.
21EEE18.CO3 SEi::::lslain the HCI implications for designing multimedia/ ecommerce-learning Web
21EEE18.CO4 Assess the importance of mobile applications.
&
_Colm Program Outgomes B IS0
Outcomes | woy | po2 | PO3 | Pos | POS | PO6 | P07 | POS | P09 | PO10 | pO1I | POIZ | PSOI | 1SO2 | PS03
n 2EEEISCOI \ : : : : § : : 5 R
smmzor | « | x| 2 | = | < | =L 2 b=1&1] = | = | « W | % | =
HEERIRCO3 X 3 X - - - 5 — ) ; \_ % 1 X B
!' HNEERIRCOS X % - - E . - 4 i_‘ \_ ! &= | B
i MNEEEIRCOS L] b 5y - - - A i _ -__ __ B - % % -_ __._
UNIT 1 FOUNDATIONS OF HCI 9

The Human: VO channels — Memory — Reasoning and problem solving: The computer: Devices
Memory — processing and networks; Interaction: Models - frameworks - Ergonomics — styles — clements
interactivity- Paradigms.,

UNIT T DESIGN & SOFTWARE PROCESS 9
Interactive Design basics — process — scenarios  navigation — sereen design — leration and prototvping.
HC1 in software process — software life cycle — usability engincering  Prototyping in practice
rationale. Design rules — principles. standards. vuidelines. rules, Fvaluation Techniques
Design,

design

[ Tniversal

UNIT 111 MODELS AND THEORIES 9
Cognitive models —Socio-Organizational issucs and stake holder requirements —Communication and
collaboration models-Hypertext, Multimedia and WWW.

UNIT IV MOBILE HCI 9
Mobile Ecosystem: Platforms, Application frameworks- Twpes o Maobile Applications: Widgets,
Applications, Games- Mobile Information Architecture, Mobile 2.0, Mobile Design: Elements of Mobile
Design, Tools.

UNITV WEB INTERFACE DESIGN 9
Designing Web Interfaces — Drag & Drop. Direct Selection. Contextual Tools, Overlays, Inlavs and
Virtual Pages, Process Flow. Case Studies.

Total= 45 Periods _,
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ELECTRICAL AND ELECTRONICS ENGINEERING

TEXT BOOKS: B
: Year of
SLNo Author(s) Title of the Book Publisher Publication
i I Bekan Fling Mobile Design and cilly Media
Development Inc
5 5 Alan Dix, Janet Finlay. Gregory Human Computer Pearson
- ' Abowd and Russell Beale Interaction Fducation
REFERENCE BOOKS: -
; Year of
S1L.No Author(s) Title of the Book Publisher G
- Publication
Human-Computer
L Abbas Moallem Interaction and CRC Press 2021
Cybersecurity Handbook o
Kent N Jurek | The Wiley Handbook of _
2. i s ¥ Human Computer John Wiley & Sons 2017
Kirakowski K
Interaction Set o
3ill Scott and Theres: i ; .
% b . SR e Designing Web Inierlaces O'Ruilly 2009
Neil
Alan Cooper, Robert : o
: ; > The I'ssentials :
4, Reimann and David At Fac? ¢ VERIHRE: | Jaliiw iley & Sons 2007
S of Interaction Design
Cronin
Helen Sharp, Jenny Interaction Design: Beyond
5. | Preece and Yvonne Human-Computer John Wiley & Sons 2002
Rogers Interaction
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ELECTRICAL AND ELECTRONICS ENGINEERING

21EEE2I ELECTRICAL HYBRID VEHICLES L F P
30 0 3
COURSE OBJECTIVES
» To Understand the history and challenges of Hybrid Electric \ ehicles,
e To Understand applications Power Electronics Converters in Hybrid Electric Vehicles
* To Analyze the various types of AC & DC motor drives.

e To Summarize the appropriate power converter energy storage techniques,
* To Use the Electric Hybrid Vehicles in various sectors,

COURSE OUTCOMES:

21EEE21.COI Understand the history and challenges of Hybrid Eleetrie Vehiceles.

21EEE21.CO2 Understand applications Power Electronies Converters in Hybrid Electric Vehicles
21EEE21.CO3 Analyze the various types ol AC & DC motor drives,

2IEEE21.CO4 Summarize the appropriate power converter enerey storage technigues,
21EEE21.CO35 Use the Electric Hybrid Vehicles in various sectors.

o P'rogram tlun'--rfu-s_. - I | 'S .
Duteomes oy | poz | pos | pod | pos | pos | vor | pox | pov | poin | ponn | poiz | eson | psuz | esoy

JEEE2].COI . x - ; ; - o - b = 1 - \ I R
JUEEENLCO2 | s X - - s - \ : g | = | 5 © -
MEEE21L.003 N X - - - - L] - - - - L Ll \ Lt
2IEEE2L.C04 - X - - - - X - L - b 4 ¥ - 3
2IEEE2LC0S 5 X - - - - 5 - - E - . . § \ x
UNIT I ELECTRIC AND HYBRID ELECTRIC VEHICLES 9

Environmental impact and history of modern (ransportation. history of transportation ¢lectrification,
Ilectric Vehicles (EVs) - Introduction, configurations and traction motor characteristics - Hybrid-
Electric Vehicles (HEVs) - Coneept and architectures - Series HEV - Conliguration, operation,
advantages and disadvantages; HEVs - Interdisciplinary nature. challenges and key technologics.

UNIT 11 POWER ELECTRONICS IN HENS 9
Introduction, principle of power clectronics, rectificrs used in HEVS, Buck converter used in Vs, Non-
isolated bidircctional DC-DC Converter — Operating principle. torque and  power capabilitv, current
ripple and regenerative braking- Isolated bidirectional DC - DO converter - principle. steady state
operations, output voltage and output power-Batteryv charcers- for ard. [Ty back and bridge

converters.

UNIT ITI ELECTRIC PROPULSION SYSTEMS 9
Introduction, Typical functional block diagram and classification of clectric motor drive, DC motor
drives-Control methods, class A and B choppers. two and four quadrant chopper control. Induction
Motor drives - Operating principle, steady - state performance, v/f control and power electroniccontrol.
PM BLDC Motor drives-Construction, advantages and disadvani iges, performance analysis and
control. Switched Reluctance Motor drives - SRM basic magnetic structure, torque production,
converter topologies.

UNIT IV ENERGY STORAGE TECHNOLOGIES 9
Battery - basic theory and characterization, battery technologies, Types — lead acid batteries, nickel-based
batteries and lithium-based batteries. Ultra-capacitors-Features, Basic Principles, Performance. Battery
modeling based on electric equivalent circuit, Modeling of ultra -capacitors. Battery charging control and
Flywheel Energy Storage System.

UNITV APPLICATIONS OF HYBRID ELECTRIC VEHICLES ]
Introduction, Hydraulic Hybrid Vehicles (HHV) - Principle and operation of regencrative braking. [ybrid
off road wvechicular system, electric or hybrid ships and locomotives, Military applications -
Electromagnetic launchers and hybrid-powered ships.

Total = 45 Periods
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ELECTRICAL AND ELECTRONICS ENGINEERING

TEXT BOOKS:
Sl : Year of
No Author(s) Title of the Book Publisher Publication
Mehrdad
Ehsani, Yimin Modern Electric, Hybrid Electric ) 5618
1| Gacand Ali and Fuel Cell Vehicles R irwe Ak
Emadi
i‘t’,“f'MM" M. | Hybrid Electric Vehicles
2 D u'd i Principles and Applications with | Wiley 2018
awﬁ Practical Perspectives
WenzhongGao
REFERENCE BOOKS: :
SIL i YIS Yearof
No Author(s) Title of the _l{uuk B Publisher Publication
Electric and Hybrid
1. | Igbal Husain Vehicles Design CRC Press 2010
Fundamentals S B
; Hybrid, Eleetric & Fuel- . ;
'k Erjavec g M arning 2013
2, Jack Erjavee Cell Vehicles Delmar Cengage learning 01
% Tom Dention Electric Hybrid Vehicles IM“‘“_U arthe:Mese 2016
Industry
Flectric and Hybrid - ]
£ Igbal Husain Vehicles Design CRC Press 2010
Fundamentals - P
5. | Jack Erjavec Fybrid, Blecwio b Sl Delmar Cengage learning 2013

Cell Vehicles
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ELECTRICAL AND ELECTRONICS ENGINEERING

LT P C
21EESO1 PROJECT WORK - PHASE -1

COURSE OBJECTIVES

e To Formulate a real world problem, identify the requirement and develop the design solutions.

e To ixpress the technical ideas. strategies and methodologics.

e To Utilize the new tools, algorithms, techniques that contribute to obtain the solution ol the
project.

e To Test and validate through conformance of the developed prototype and analysis the cost
effectivencss.

s T'0 understand the guideline to Prepare report for oral demonsirations

COURSE OUTCOMES:
3 1EES01.COl Formulate a real world problem, identify the requirement and develop the design
solutions.

21EES01.CO2 Express the technical ideas, strategies and methodologies.

21EES01.CO3 Utilize the new tools, algorithms, technigues that contribute to obtain the solution of
the project.

31EES01.CO4 Test and v?l_idate through conformance of the developed prototype and analysis the
cost effectiveness.

21EES01.COS Prepare report and present the oral demonstrations.

Course Program Qutcomes PSO)s

Outcomes | ooy | po2 | po3 | pos | pos | po6 | PO7 | POs | Po9 | POt | POTI | POIZ | PSOI | PSO2 | PSO3
2IEES0.COT x x - x - X - X x - \ X X v

]
2IEES0L.CO2 X X x x - - - x A - X . X 5
21EES01.CO3 X X X X -3 | - X N - ) kS X \ A
2IEESD].CO4 X x K X £ i - X X - X L] X \ X
MEESHL.COS - - - - - - - x X w . L X [
ST HESEErRE ) TEFI

TOTAL: 90 Perinds
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ELECTRICAL AND ELECTRONICS ENGINEERING

21EES02 PROJECT WORK PHASE - Il & DISSERTATION

COURSE OBJECTIVES
To develop knowledge to formulate a real world problem and project's goals,

e To identify the various tasks of the project to determine standard procedures.
e Toidentify and learn new tools. algorithms and techniques,
o To understand the various procedures for validation of the product and analysis the cost
cffectiveness.
e Tounderstand the guideline to Prepare report for oral demonstrations
COURSE OUTCOMES:
J1EES02.COl Formulate a real world problem, identify the requirement and develop the design
solutions.
21EES02.CO2 Fxpress the technical ideas, strategies and methodologies.
I EES02.CO3 Utilize the new tools, algorithms, technigues that contribute to obtain the solution of

21EES02.CO4

the project.

Test and validate through conformance of the developed prototype and analysis the
cosl effectiveness.

Prepare report and present the oral demonstrations.

21EES02.CO5

Couie I‘mraml}nu--uln-s_ B t.\r_n_. _k
Outeames oy | paz | pos | rod | Pos | poe | por | pos | pou | porn | pont | por2 | psor | psoz | opsos

o el et |t ol [ s [l Bt Besans
TTEESICO X - - N - tY \ X . \ \
JEESO2002 X % 3 \ - - B 4 . X y
2IEES02.C03 - | X X N % X A v ¥ N 8
HMEFSO2.C04 x 3 i x * X 3 \ . ] 5 X
JEES02.CO5 | - . . . 2 . : : ¥ g " "
TOTAL: 225 Periods
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ELECTRICAL AND ELECTRONICS ENGINEERING

21EES03

COMPREHENSION 0

COURSE OBJECTIVES
e Todevelop their communication skills througzh technical presentation

e To evaluate their intellectuals acquired from first to sixth semester of under graduate degree

programme.

e Todevelop their domain skills to meet the competitive examination
e Toimprove their performance for attending personal interviews
e To compile their converse knowledge to design innovative projects.

COURSE OUTCOMES:
21EES03.COl Develop their communication <kills through technical presentation

21EES03.CO2

Evaluate their intellectuals acquired from first 10 sixth semester of under sraduate

degree programme,

21EES03.CO3 Develop their domain skills to meet the competitive examination
21EES03.C0O4 Improve their performance for attending personal inleryicws
21EES03.CO5 Compile their converse knowledge to design mnovitive projects.
e Program Outeomes I E"“‘ . H

Ot . rom P02 ro3 PO4 | POS Pon POT | POR ro9 o0 Mo P2 P8O IP~ih2 . LSRR
2IEESO3.CO1 - - - - - & 3 v - 5
MERS0Z.CO2 X x ¥ X x X N X ¥ \ . x X \
MEFSDIC03 ! X 1 x X X - [ ) . . N A\ \
MEESOICO4 X * 1 x x X - 3 A \ - \ ]
JEESDRCOS x E3 X X % x X X X . z LS 5 |

Luh

TOTAL: 60 Periods
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ELECTRICAL AND ELECTRONICS ENGINEERING

2IEEF04 PRESENTATION SKILL AND TECHNICAL SEMINAR -

COURSE OBJECTIVES
« To encourage the students to study advanced engincering developments
e To prepare and present technical reports.
e To encourage the students to use various teaching aids sun as overhead projectors, power point
presentation and demonstrative models.

COURSE OUTCOMES:

21EEF04.CO1 Use of design principles and develop conceptual and engineering design of any components.
21EEF04.CO2 Ability to fabricate any components using different manufacturing tools.

METHOD OF EVALUATION

During the seminar session each student is expected to prepare and present a topic on engineering/ technology,
for duration of about 8 to 10 minutes. In a session of three periods per week. 15 students are expected to present
the seminar. Each student is expected to present atleast twice during the semester and the student is evaluated
based on that. At the end of the semester, he / she can submit a report on his / her topic of seminar and marks are
given based on the report. A Faculty guide is to be allotted and he / she will guide and monitor the progress of the
student and maintain attendance also. Evaluation is 100% internal.

The students will be assessed 100% internally through weekly test with objective type questions on all the subjeet
related topics

The students maybe groupedint02t04andworkumluupm_icutsupur\|s:-|.'|l:cdu\'icer' system/component(sito be
fabricated may be decided in consultation with the supervisor and il posaible with an industry. A project report
lo be submitted by the group and the fabricated model. which will be reviewed and evalumted [or mternal
issessment by a Committee constituted by the Head of the Departmien AL the end of the semester examination
the project work is evaluated based on oral presentition and the project report jointly by external and internal
examiners constituted by the Head of the Department

TOTAL: 30 Periods
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