The following are the syllabus copy as per Anna university curriculum and
relevant experiential learning document.
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1.3.2 Average percentage of courses that include experiential learning through project
work/field work/internship during 2021-2022

S No Programme Name of the Course Project/Field Page No
' Offering Course Code Work/Internship g '
B.E-Electrical and
1 Electronics Electric Circuit EE3251 Industrial Visit 1
Engineering Analysis
B.E-Electrical and Didital Logi
2 Electronics lgrta ogic EE8351 In-plant Training 10
. . Circuits
Engineering
B.E-Electrical and Elect i
3 Electronics ectromagnetic EE8391 Project 14
. . Theory
Engineering
B.E-Electrical and Electrical
4 Elegtronl_cs Machines - | EE8301 Internship 20
Engineering
B.E-Electrical and Transmission
5 Elegtronl_cs and Distribution EE8402 Internship 25
Engineering
B.E-Electrical and Measurements o
6 Electronics and EE8403 In-plant Training 30
Engineering Instrumentation
B.E-Electrical and Linear Integrated
Electronics Circuits and .
7 I EE8451 Project 35
Engineering Applications !
B.E-Electrical and
8 Electronics Control System 1C8451 In-plant Training 41
Engineering
B.E-Electrical and P Svst
9 Electronics OWET ~System EE8501 In-plant Training 46
. . Analysis
Engineering
B.E-Electrical and Microprocessors
10 Electronics and EE8551 Project 50
Engineering Microcontrollers
11 B.E-Electrical and | power Electronics| ~ EE8552 Internship 56
Electronics
Engineering




S.No Programme Name of the | Course Code Project/Field Page No.
Offering Course Work/Internship

B.E-Electrical and Embedded

12 Electronics Systems EE8691 Project 60
Engineering
B.E-Electrical and Modern Power Internshi

13 Electronics Converters EE8004 P 66
Engineering
B.E-Electrical and Solid Stat

14 Electronics ODI | olate EES601 Project 70

i . rives

Engineering
B.E-Electrical and Didital Sianal

15 | Electronics Igital Signa EE8591 Project 76

. . Processing

Engineering
B.E-Electrical and Renewable

16 Electronics Energy EE8703 Project 82
Engineering Systems
B.E-Electrical and Electron

17 Electronics Devices and EC8353 Project 88
Engineering Circuits
B.E-Electrical and Physics for

18 Electronics Electrical PH3202 Industrial Visit 94
Engineering Engineering

pr. JSUNDARARAJAN,

NPR. College stEngmecrmpd Technology

BE. M Techy PhD
Frincipal

Natham, Dindigut (Dt) - 624 401




EE3251 ELECTRIC CIRCUIT ANALYSIS

wrr
[EEN
o

COURSE OBJECTIVES:
e To introduce electric circuits and its analysis
To provide key concepts to analyze and understand electrical circuits
To impart knowledge on solving circuit equations using network theorems
To educate on obtaining the transient response of circuits.
To introduce the phenomenon of resonance in coupled circuits.
To introduce Phasor diagrams and analysis of single &three phase circuits

UNIT | BASIC CIRCUITS ANALYSIS 9+3
Fundamentals concepts of R, L and C elements-Energy Sources- Ohm’s Law -Kirchhoff ‘s Laws — DC
Circuits — Resistors in series and parallel circuits - A.C Circuits — Average and RMS Value — Complex
Impedance — Phasor diagram - Real and Reactive Power, Power Factor, Energy -Mesh current and
node voltage methods of analysis D.C and A.C Circuits.

UNIT Il NETWORK REDUCTION AND THEOREMS FOR DC AND AC CIRCUITS 9+3
Network reduction: voltage and current division, source transformation — star delta conversion.
Theorems — Superposition, Thevenin’s and Norton’s Theorem — Maximum power transfer theorem —
Reciprocity Theorem — Millman's theorem- Tellegen’s Theorem-Statement, application to DC and AC
Circuits.

UNIT Il TRANSIENT RESPONSE ANALYSIS 9+3
Introduction — Laplace transforms and inverse Laplace transforms- standard test signals -Transient
response of RL, RC and RLC circuits using Laplace transform for Source free, Step input and Sinusoidal
input.

UNIT IV RESONANCE AND COUPLED CIRCUITS 9+3
Series and parallel resonance —frequency response — Quality factor and Bandwidth — Self and mutual
inductance — Coefficient of coupling — Dot rule-Analysis of coupled circuits— Single Tuned circuits.

UNIT V THREE PHASE CIRCUITS 9+3
Analysis of three phase 3-wire and 4-wire circuits with star and delta connected loads, balanced and
unbalanced — phasor diagram of voltages and currents — power measurement in three phase circuits—
Power Factor Calculations.
TOTAL: 60 PERIODS
COURSE OUTCOMES:
After completing this course, the students will be able to:
CO1: Explain circuit’s behavior using circuit laws.
CO2: Apply mesh analysis/ nodal analysis / network theorems to determine behavior of the given
DC and AC circuit
CO03: Compute the transient response of first order and second order systems to step and sinusoidal
input
CO4: Compute power, line/ phase voltage and currents of the given three phase circuit
CO5: Explain the frequency response of series and parallel RLC circuits
CO6: Explain the behavior of magnetically coupled circuits.
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TEXT BOOKS:

1. William H. HaytJr, Jack E. Kemmerly and Steven M. Durbin, “Engineering Circuits Analysis”,
McGraw Hill publishers, 9"edition, New Delhi, 2020.

2. Charles K. Alexander, Mathew N.O. Sadiku, “Fundamentals of Electric Circuits”, Second
Edition, McGraw Hill, 2019.

3. Allan H. Robbins, Wilhelm C. Miller, “Circuit Analysis Theory and Practice”, Cengage
Learning India, 2013.

REFERENCES:

1. Chakrabarti A, “Circuits Theory (Analysis and synthesis), Dhanpat Rai& Sons, New Delhi,2020.

2 Joseph A. Edminister, Mahmood Nahvi, “Electric circuits”, Schaum’s series, McGraw-Hill,First
Edition, 2019.

4. M E Van Valkenburg, “Network Analysis”,Prentice-Hall of India Pvt Ltd, New Delhi, 2015.

5. Richard C. Dorf and James A. Svoboda, “Introduction to Electric Circuits”, 7th Edition, JohnWiley
Sons, Inc. 2018.

6. Sudhakar A and Shyam Mohan SP, “Circuits and Networks Analysis and Synthesis”,
McGraHill, 2015.

pr. JSUNDARARAJAN,
B.E., M. Tech, Ph.D
Principal
NAR. College stEnginecmgd, Technology
Natham, Dindigut (Dt} - 624 401




NPR College of Engineering & Technology
NPR Nagar, Natham_ Dindigul - 624401, Tamil Nadu Indiz
Approved by AICTE, New Delhi & Affiliated to Ama Unversity, Charmai

— An ISO 9001:2015 Certified Institution.
Revich the Stur Phone No: 04344- 246 500, 246501, 246502

Website : W“W.nmcoll:-zes.crz.m‘wn;x:etorz. Emzdnnrestorineinal

(pal Zrnecofisess o2

PERMISSION LETTER

I'rom

Dr. T. Priya,
Head of the Department,
Department of Science and Humanities,

NPR College of Engineering & Technology,
Natham,

Dindigul - 624 401.

To
The Administrative Office,
NPR Group of Institutions,
Natham,
Dindigul — 624 401.
Through Proper Channel
Sir,

Sub: Requesting permission for Industrial visit — Reg.

This is to bring to your kind notice that we are planning to organize one dayvisit to
VEI Technologies for the 1® Year students.

So, I request you to grant permission for 80 students from I Year (60 Boys
Girls)and 2 staff members (Mr. P. Madasamy, AP/ Maths and Mrs.S.Visithra, AP
on 18.12.2021to visit VEI Technologies, Chennai.

& 20
Maths)

Kindly do the needful.

Thanking you,

Yours faithfully,
\\‘i : =3 3
V) b fe—4
pr. JSUNDARARAJAN, P
B.E. M.Tech., Ph.p, (Dr.T.Priya)

Principal
N.PR. College of Engineeringd Technol
Nathaa\ Dindigud(Dt) - 624 401,
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N PR College of Engineering & Technology

NPR Nagar, Natham, Dindigul - 624401, Tamil Nadu, India.
Approved by AICTE, New Delhi & Affiliated to Anna University, Chennai.
- An IS0 9001:2015 Certified Institution.

Reach the Star Phone No: 04544- 246 500, 246501, 246502.

Website : www.npreolleges ore, www.mpreet ore, Emailnpreetprincipal @upreolleges.org

REQUISITION LETTER

Gmail

Inbox

NPR S&H<hodmathematicsnprcet@gmail.com> Mon, DEC 13 2021,
To: info@veitecnologies.com 10.16 AM

Respected Sir,

Greetings...!

Our NPR College of engineering and technology is situated in Natham, Dindigul district in a lush green
environment established with the objective of ensuring the personal and professional development of the
students from rural backgrounds offering UG and PG courses.

It has been a regular practice in our Science and Humanities Department to arrange industrial visits for our
students every semester to reputed engineering industries. Based on that, 40 | YEAR students and 2 staff members
of our Science and Humanities department have planned to visit VEI Technologies. We assure you sir. our students
will follow the safety rules and will not disturb your regular processes. We humbly request you to grant us

permission for the same and to confirm the permission through letter or mail.
Thanks, and regards

Dr. T. Priya,

Professor & Head

Department of Science and Humanities,

NPRCET,

Natham.

Reply Forward



N P R College of Engineering & Technology

NPR Nagar, Natham, Dindigul - 624401, Tamil Nadu, India. _
Approved by AICTE, New Delhi & Affiliated to Anna University, Chennai.
An ISO 9001:2015 Certified Institution.

Reverch the Sty Phone No: 04544- 246 500, 246501, 246502.

Website : www npreolleges ore www.npreet org, Emailnpreetprincipal @npreollzzes org

CONFIRMATION LETTER FROM INDUSTRY

NPR S&H<hodmathematicsnprcet@gmail.com> Mon, DEC 13, 2021,
10.16 AM

To:info@veitecnologies.com

Respected Sir,

Greetings...!

Our NPR College of engineering and technology is situated in Natham., Dindigul district in a lush green
environment established with the objective of ensuring the personal and professional development of the
students from rural backgrounds offering UG and PG courses. ’

[thas been a regular practice in our Science and Humanities Department to arrange industrial visits for our students
cvery semester to reputed engineering industries. Based on that, 40 I YEAR students and 2 staff members of our Science
and Humanities department have planned to visit VEI Technologies. We assure you sir, our students will follow the safety
rules and will not disturb your regular processes. We humbly request you to grant us permission for the same and to confirm
the permission through letter or mail.

Thanks, and regards

Dr. T. Priya,

Prof & HOD,

Department of Science and Humanities,
NPRCET,

Natham.

Reply Forward
Gmail

Inbox

infolwveitechnologies.com Wed, Dec 15.2021. 12.28 PM

Lo hodmathematic npreetagmail com

[ear Madam

We are happy 1o give permission for the industrial visi L0 your wards in VE| Fechnologies, Chennai. Kindly remind us one
day i advance for the visit schedule also send the o izinal letter copy with your handdurine the v m\\
- R o
, \
Ihanks and Regards 2\

Dr B Ezhilavan X

Pr. J.SUNDARARAJAN,

A1'1.”1.\‘,‘1 ¢ ] e O
g ape i B.E. M.Tech., Ph.D.,
VH Technologies, Chennai Principal
N.PR. College of Engineermgd Technology
Matham, Dindigul (D1) - 624 401,
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NPR College of Engineering & Technology
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An ISO 9001:2015 Certified Institution.
Phone No: (4344- 246 500, 246501, 246302.
Website - www npreolleges.org. www nprost ore., Emailmprestprincipal @ npreolleges.org

Industrial Visit to VEI Technolosies, Chennai

DEPARTMENT OF SCIENCE AND HUMANITIES

STUDENTS LIST

PLACE OF INDUSTRIAL VISIT: VEI Technologies, Chennai

DATE: 18.12.2021

S.NO NAME OF THE STUDENT DEPARTMENT | GENDER | SIGNATURE
I. JEEVADHARANI P EEE FEMALE = i "
2. LOGESH KUMAR B EEE MALE
3 LOGESHWARAN S EEE MALE
4 | MOHAMED THOUFEEK EEE MALE
5. RAMYA M - EEE FEMALE
6. SANTHOSH A EEE MALE
7. SANTHOSH KUMAR R EEE MALE
8. JEYAVARTYIHINI EEE FEMALE
9. KEERTHIKA P EEE FEMALE
10. LAARADOLLY S EEE FEMALE
1. KIRTHIKANANTH M | CSE MALE
12. MOHAMMED ABDULA S CSE MALE
13. MUTHUARIVU K | CSE MALE |
14. PRAVEEN C i CSE MALE
15. RAGHUL S P B CSE MALE
16. AARIF H CSE MALE
17. AJAY KUMAR K CSE MALE
18. ANBARASAN P CSE MALE
19. ANBARASU § CSE MALE =
20. ANBULINGAM E CSE MALE ,(_4&;,;; ¢ -
21, APSARA JASMINE S (CSE FEMALE 4% il /} ,
22. ARASUTHANGAPANDI M CSE MALE [ Ao 4.
23, ARUSHA BANU A CSE FEMALE —
24. BABY SHALINI C CSE FEMALE Lot i -
25. DHARANI T CSE FEMALE A b X0a7575)
26. SUSMITHA N CSE FEMALE “ahisy '
27 | THESHANBANUS G5B FEMALE [Tl ¢
f 28. DHARANI R ECE-A FEMALE
{ 29. DHARSHINI B ECE-A FEMALE % " Dot
: 30. DIVYA DHARSINI G ECE-A FEMALE 1 hwwe
i 31 DURGA S ECE-A FEMALE =
‘ 32. GANESAN M ECE-A MALE
3, GOPINATH S ECE-A MALE O
34. HARESHKUMAR K . ECE-A MALE 1§/ Dl .
O3S HARIHARAN R ECE-A MALE TP [ <0 st
36. ECE- 3 \ .
. | MOHAMED IMTHIYAS K - A MALE @5’3}




37, MOHAMMED HISSAM R ECE-A MALE
38. MOKESH NANDHU P ECE-A MALE
39, MUKESH VARMA M ECE-A MALE
40. NACHAMMAI C ECE-A FEMALE
41. AAKASH R ECE-A MALE
42. ABDUL RAHMAN A ECE-A MALE
43. ABHISHEK S ECE-A MALE
4a. ALAGU PANDI P ECE-A MALE
4s. ASHOK KUMAR S ECE-A MALE
46. BALURATHINAM B T ECE-A MALE
47. BHUWANESHWARAN B ECE-A MALE
48, CHINRAMAN V ECE-A MALE
49, DHANANJEYAN M ECE-A MALE
50. HARISHBALAII E ECE-A MALE
51. HEMANTH BALA M ECE-A MALE
O 52, IMRANA Y ECE-A MALE
4 53. JOSEPH SAMUEL M ECE-A MALE
54. KALEESHWARAN M ECE-A MALE
55. KARTHICK B ECE-A MALE
56. LAKSHMANADHASAN S ECE-A MALE
57. LAKSHMANAN K ECE-A MALE
58. MANIKANDAN G ECE-A MALE
59. MANIKANDAN N ECE-A MALE
60. MANOJ KUMAR S ECE-A MALE
61. MELVIN MECVAAN J ECE-A MALE
62. MOHAMED BARUK S ECE-A MALE
63. SARANYA ECE-B MALE
64 PRIYA DHARSHINI S ECE-B MALE
65. SANGILI PERUMAL M ECE-B MALE
66. SIVA BALAN S ECE-B MALE
67. SIVABALAJI M ECE-B MALE
[ 68 SUBASH CHANDRA BOSE S ECE-B MALE
69. NEHA A ECE-B FEMALE
70. NITHISHKUMAR K ECE-B MALE
C 71. NITHYASRI R ECE-B | FEMALE
72. PARTHA SARATHI K ECE-B MALE
73. NADHIYA M ECE-B FEMALE
‘ 74. TAMILARASI C ECE-B FEMALE
[ 75. RAGUL M ECE-B MALE
76 | RAMAPRABAKARANR ECE-B MALE
77. RAMIM ECEB | MALE | JP- g :
78. RAVIKUMARS ECE-B MALE |/ 7, ko
79. SABARI PRASATH P ECE-B MALE |~ il
e | PORMPRAAIRSY _ f ECER 0 ] MALE
. 80. | SAKTHI PRASANNA M| ECEB j MALE L
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Industrial Visit to VE] Technologies, Chennai

PHOTO GALLERY
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[ndustrial Visit to VEI Technologies, Chennai
SUMMARY REPORT

The purpose of the visit was 10 provide the students with an opportunity to gain practical knowledge about the
functioning of an industry and its various departments. The visit was attended by a I year Students from NPR
CET and took place on December.18%.2021. We were picked up from NPR CET at9:30 pm and travelled by
bus to Chennai. We reached Chennai at 6:00 am and returned to NPR CET at 5:00 am the next day.

VEI Technologies, is R&D company with proficient web dey clopment and software solution company based in
Chennai. They offer an extensive range of services to reach our targeted spectators and carve upour valuable
information focusing on retzining their customers.

From 9:00 am to 12:00 pm. the students visited VEI Technologies and were given a guided tour of thefacility.
They were able to see the various departments in action and understand the working of the industry.

We met the Director of the company. Mr. Babu Ezhilavan, Poonamallee, Chennai, where the company staff
explained about some of their services, Web application development, Website designing, corporate profiles
and presentations, . Application development, maintenance, and . Mail
gateways, Web hosting solutions, .and Flash development.

They interacted with students very well and gave us an insight about the value added coursesthey provide on
, Java and Python. Students are also asked some questions regarding the courses to them and cleared their
doubts.

From 12:00 pm to 1:00 pm. the students had their lunch at a nearby restaurant. From 1:00 pm to 3:00 pm,the
students visited the planetarium. followed by a visit to the zoo from 3:00 pm to 5:00 pm, and then a visit to the
beach from 5:00 pm to 6:30 pm. The students started to return at 8:00 pm and reached NPRCET at 5:00 am the
next day.

Overall, the industrial visit to VEI Technologies in Chennai was a valuable experience for the students to
understand the practical aspects of an industry and its functioning. The visit was well-organized and provided a
good balance between the industrial visit and leisure activities.
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EE8351 DIGITAL LOGIC CIRCUITS L TP C
2 2 0 3
OBJECTIVES:
e To study various number systems and simplify the logical expressions usingBoolean
functions

e To study combinationalcircuits
To design various synchronous and asynchronouscircuits.
e To introduce asynchronous sequential circuits andPLDs
e To introduce digital simulation for development of application oriented logiccircuits.

UNITI NUMBER SYSTEMS AND DIGITALLOGICFAMILIES 6+6
Review of number systems, binary codes, error detection and correction codes (Parity and
Hamming code) - Digital Logic Families -comparison of RTL, DTL, TTL, ECL and MOS families
-operation, characteristics of digital logic family.

UNITII COMBINATIONALCIRCUITS

6+6
Combinational logic - representation of logic functions-SOP and POS forms, K-map
representations - minimization using K maps - simplification and implementation of
combinational logic — multiplexers and de multiplexers - code converters, adders, subtractors,
Encoders andDecoders.

UNITII SYNCHRONOUSSEQUENTIALCIRCUITS 6+6
Sequential logic- SR, JK, D and T flip flops - level triggering and edge triggering - counters -
asynchronous and synchronous type - Modulo counters - Shift registers - design of
synchronous sequential circuits — Moore and Melay models- Counters, state diagram; state
reduction; state assignment.

UNIT IV ASYNCHRONOUS SEQUENTIAL LOGIC CIRCUITS 6+6
Asynchronous sequential logic circuits-Transition tability, flow tability-race conditions, hazards
&errors in digital circuits; analysis of asynchronous sequential logic circuits- introduction to
Programmability Logic Devices: PROM — PLA —PAL,CPLD-FPGA.

UNITV VHDL 6+6
RTL Design — combinational logic — Sequential circuit — Operators — Introduction to Packages
— Subprograms — Test bench. (Simulation /Tutorial Examples: adders, counters, flip flops,
Multiplexers & Demultiplexers).
TOTAL: 60 PERIODS
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OUTCOMES:

¢ Ability to design combinational and sequentialCircuits.

Ability to simulate using softwarepackage.

Ability to study various number systems and simplify the logical expressionsusing
Booleanfunctions

Ability to design various synchronous and asynchronouscircuits.

Ability to introduce asynchronous sequential circuits andPLDs

Ability to introduce digital simulation for development of application oriented logic
circuits.

TEXT BOOKS:
1. JamesW.Bignel,DigitalElectronics, Cengagelearning,5thEdition,2007.
2. M. Morris Mano, ‘Digital Design with an introduction to the VHDL’, Pearson
Education,2013.
3. Comer “Digital Logic & State Machine Design, Oxford,2012.
REFERENCES
1. Mandal,“DigitalElectronicsPrinciples&Application, McGrawHillEdu,2013.
2. William Keitz, Digital Electronics-A Practical Approach with VHDL, Pearson,2013.
3. Thomas L.Floyd, ‘Digital Fundamentals’, 11th edition, Pearson Education,2015.
4 Charles H.Roth, Jr, LizyLizyKurian John, ‘Digital System Design using VHDL, Cengage,
2013.
5. D.P.Kothari,J.S.Dhillon, ‘Digital circuits and Design’,PearsonEducation,2016.

pr. JSUNDARARAJAN,
BE. M.Tech, PhD.,
Principal
N.PR. College of Engineering & Technology
Natham, Dindigui (Dt) - 624 401,




Date: 01-10-2021

To
The Principal,
NPR College of Engincering & Technology.
Natham.

Dear Sir,

Sub: Permission for In-Plant Training-reg

Ref: NPRCET/OFF/EEE/PT-02/2021-2022 datcd: 28-09-2021.

With reference to your letter cited above. we arc pleased to give
permission for Mr. LOGESHWARAN ~N (920819105007),
N, PITCHIYATHA D {92081910500G9), NMr. POORNAKUMAR
(920819105010), Mr. RAJAMURUGAN M (920819105012),

Mr. RAJASEKAR M (920819105013) of Third year Electrical and Elcctronics

Enginecering of your institution to undergo In-Plant Training in our organization
from 05.10.2021 1o 16.10.2021.

Thank you.

Yours truly.
For Megsironic=s
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Megatronics
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Date: 16-10-2021

Vi SOEVE Y CONCER

This is to certify that the students of Third year EEE of NPR College of
Engincering & Technology, Natham has successfully done the [n-Plant training
in our concern from 05.10.2021 to 16.10.2021.

During this period their conduct was sincere and hardworking.

S. No. Name of the Student Register Year & Branch
Number
1. | Mr. LOGESHWARAN N 920819105007 111 EEE
2. | Mr. PITCHIYATHA D 920819105009 III EEE
3. | Mr. POORNAKUMAR V 920819105010 111 EEE
4. | Mr. RAJAMURUGAN M 920819105012 IlI EEE
5. | Mr. RAJASEKAR M 920819105013 Il EEE
Yours truly,
For Megatronics
4:‘;":‘1—-»534. ‘=
A
(C.Kannan)
Megatronics \
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B.E W.Tech., Ph.D.,
Principal

N.PR. Coliege of Englizering & Techn
Natham, Dindigui (D1) - 624 401,




L TP C
EE8391 ELECTROMAGNETIC THEORY
2 2 0 3
OBJECTIVES:
e To introduce the basic mathematical concepts related to electromagnetic vectorfields
e To impart knowledge on the conceptsof
U Electrostatic fields, electrical potential, energy density and theirapplications.
[0 Magneto static fields, magnetic flux density, vector potential and itsapplications.

U Different methods of emf generation and Maxwell'sequations
O Electromagnetic waves and characterizingparameters

UNITI ELECTROSTATICS- | 6+6
Sources and effects of electromagnetic fields — Coordinate Systems — Vector fields —Gradient,
Divergence, Curl — theorems and applications - Coulomb’s Law — Electric field intensity — Field due
to discrete and continuous charges — Gauss’s law andapplications.

UNITII ELECTROSTATICS- I 6+6
Electric potential — Electric field and equipotential plots, Uniform and Non-Uniform field, Utilization
factor — Electric field in free space, conductors, dielectrics - Dielectric polarization — Dielectric
strength - Electric field in multiple dielectrics — Boundary conditions, Poisson’s and Laplace’s
equations, Capacitance, Energy density,Applications.

UNITHI MAGNETOSTATICS 6+6
Lorentz force, magnetic field intensity (H) — Biot—Savart’s Law - Ampere’s Circuit Law — H due to
straight conductors, circular loop, infinite sheet of current, Magnetic flux density (B) — B in free
space, conductor, magnetic materials — Magnetization, Magnetic field in multiple media — Boundary
conditions, scalar and vector potential, Poisson’s Equation, Magnetic force, Torque, Inductance,
Energy density, Applications.

UNITIV ELECTRODYNAMICFIELDS 6+6
Magnetic Circuits - Faraday’s law — Transformer and motional EMF — Displacement current -
Maxwell’s equations (differential and integral form) — Relation between field theory and circuit theory
— Applications.

UNITV ELECTROMAGNETICWAVES 6+6
Electromagnetic wave generation and equations — Wave parameters; velocity, intrinsic impedance,
propagation constant — Waves in free space, lossy and lossless dielectrics, conductors- skin depth
- Poynting vector — Plane wave reflection and refraction.

TOTAL : 60 PERIODS
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OUTCOMES:

Ability to understand the basic mathematical concepts related to electromagnetic vector
fields.

Ability to understand the basic concepts about electrostatic fields, electrical potential,
energy density and theirapplications.

Ability to acquire the knowledge in magneto static fields, magnetic flux density, vector
potential and itsapplications.

Ability to understand the different methods of emf generation and Maxwell’'sequations
Ability to understand the basic concepts electromagnetic waves and characterizing
parameters

Ability to understand and compute Electromagnetic fields and apply them for design and
analysis of electrical equipment andsystems

TEXT BOOKS:

1.

Mathew N. O. Sadiku, ‘Principles of Electromagnetics’, 6th Edition, Oxford University
Press Inc. Asian edition,2015.

2. William H. Hayt and John A. Buck, ‘Engineering Electromagnetics’, McGraw Hill Special
Indian edition, 2014.

3. Kraus and Fleish, ‘Electromagnetics with Applications’, McGraw Hill International
Editions, Fifth Edition,2010.

REFERENCES

1. V.V.Sarwate, ‘Electromagnetic fields and waves’, First Edition, Newage Publishers,
1993.

2. J.P.Tewari, ‘Engineering Electromagnetics - Theory, Problems and Applications’,
Second Edition, KhannaPublishers.

3. Joseph. A.Edminister, ‘Schaum’s Outline of Electromagnetics, Third Edition (Schaum’s
Outline Series), McGraw Hill,2010.

4, S.P.Ghosh, LipikaDatta, ‘Electromagnetic Field Theory’, FirstEdition,McGraw Hill
Education(India) Private Limited,2012.

5. K A Gangadhar, ‘Electromagnetic Field Theory’, Khanna Publishers; Eighth Reprint:

2015
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Principal
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ABSTRACT

This project presents a proposal for home automation using voice via

gle Assistant. Home automation or demotic’s a term for home automation

#lho. Google Home and Home from Apple. The system is implemented using
?ﬂhmry houschold appliances Natural language voice commands are given to the
FGoogle Assistant and with the help of IFTTT (If This Then That) application and
the Blynk application thc commands arc decoded and then sent to the

microcontroller, the microcontroller in turn controls the rclays connccted to it as

) * required, turning the device connected to the respective relay On or OFF as per the
!gnsen request to the Google Assistant. The microcontroller used is Node MCU

Al

-

' (ESP8266) and the communication between the microcontroller and the application
e i is cstablished via Wi-Fi (Internet).

pr. JSUND AN,
M.Tech.Ph.D.,

Principal

N.PR. Coflege of Engineering & Technology
Natham, Dindigul (Dt) - 624 401.
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CIHAPTER 7
CONCLUSION

In this project, commands arc given to the Telegram bot. Home appliances like
Bulb, Fan and Motor cte,, are controlled according to the given commands. The
commands given through the Telegramn botare decoded and then sent to the
microcontroller and it control the relays. The device connected to the respective
relay turned On or OFF as per the users request to the Google Assistant. The
microcontroller used is Node MCU (ESP8266) and the communication between
the microcontroller and the application is established via Wi-Fi (Internet). There
s been tremendous growth in the home automation scctor, and many rcputed
companics utilizing their opportunity to work with IFTTT to deliver an elegant
way to conncet familics to their homes. Consumers arc looking to secure their
home environment in today’s unpredictable world, and the new Home automation
service gives them the peace of mind that they need to protect their family's well-
being. This projcct is about wircless home automation using Android mobile helps
us to implement such a fantastic system in our home at a very reasonable price
using cost-cffective devices. Thus, it overcomes many problems like costs,
inflexibility, sccurity cte. In addition, will provide greater advantages like it
decrease our cnergy costs, it improves home sccurity. In addition, it is very
convenient to usc and will improve the comfort of our home. The project has
proposcd the idea of smart homes that can support a lot of home automation
systems. C# programming language and Node microcontroller have been used to
connect the sensors circuit to the home.

56 pr. JSUND AN,
M.Tech PhD.

N.PR. Coflege of Engineering & Technology
Natham, Dindigul (D) - 624 401.
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EE8301 ELECTRICAL MACHINES - | LTP C

2 2 0 3
OBJECTIVES:
To impart knowledge on the following Topics
e Magnetic-circuit analysis and introduce magneticmaterials

e Constructional details, the principle of operation, prediction of performance, the methods
of testing the transformers and three phase transformerconnections.

e Working principles of electrical machines using the concepts of electromechanical
energy conversion principles and derive expressions for generated voltage and torque
developed in all ElectricalMachines.

e Working principles of DC machines as Generator types, determination of their no-
load/load characteristics, starting and methods of speed control ofmotors.

e Various losses taking place in D.C. Motor and to study the different testing methods to
arrive at theirperformance.

UNITI MAGNETIC CIRCUITS ANDMAGNETICMATERIALS 6+6
Magnetic circuits —Laws governing magnetic circuits - Flux linkage, Inductance and energy —
Statically and Dynamically induced EMF - Torque — Properties of magnetic materials,
Hysteresis and Eddy Current losses - AC excitation, introduction to permanent magnets-
Transformer as a magnetically coupled circuit.

UNITII TRANSFORMERS 6+6
Construction — principle of operation — equivalent circuit parameters — phasor diagrams, losses
— testing — efficiency and voltage regulation-all day efficiency-Sumpner’s test, per unit
representation — inrush current - three phase transformers-connections — Scott Connection

— Phasing of transformer— parallel operation of three phase transformers-auto transformer —
tap changing transformers- tertiarywinding.

UNITIII ELECTROMECHANICAL ENERGY CONVERSION AND CONCEPTS  6+6
IN ROTATINGMACHINES

Energy in magnetic system — Field energy and co energy-force and torque equations — singly
and multiply excited magnetic field systems-mmf of distributed windings — Winding
Inductances-,magneticfieldsinrotatingmachines—rotatingmmfwaves—magnetic

saturation and leakage fluxes.
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UNIT IV DC GENERATORS 6+6
Construction and components of DC Machine — Principle of operation - Lap and wave
windings-EMF equations— circuit model — armature reaction —methods of excitation-
commutation - interpoles compensating winding —characteristics of DC generators.

UNITV

DC MOTORS 6+6

Principle and operations - types of DC Motors — Speed Torque Characteristics of DC Motors-
starting and speed control of DC motors —Plugging, dynamic and regenerative braking- testing
and efficiency — Retardation test- Swinburne’s test and Hopkinson'’s test - Permanent Magnet
DC (PMDC)motors-applications ofDC

Motor
TOTAL: 60 PERIODS
OUTCOMES:
e Ability to analyze the magnetic-circuits.
e Ability to acquire the knowledge in constructional details oftransformers.
e Ability to understand the concepts of electromechanical energyconversion.
e Ability to acquire the knowledge in working principles of DCGenerator.
e Ability to acquire the knowledge in working principles of DCMotor
e Ability to acquire the knowledge in various losses taking place in D.C.Machines
TEXT BOOKS:
1. Stephen J. Chapman, ‘Electric Machinery Fundamentals’4™ edition, McGraw Hill
Education Pvt. Ltd,2010.
2. P.C. Sen‘Principles of Electric Machines and Power Electronics’ John Wiley &Sons;
3rd Edition2013.
3. Nagrath, I.J. and Kothari.D.P., Electric Machines’, McGraw-Hill Education,2004
REFERENCES
1. Theodore Wildi, “Electrical Machines, Drives, and Power Systems”,Pearson
Education., (5th Edition),2002.
2. B.R. Gupta ,’Fundamental of Electric Machines’ New age InternationalPublishers,3™
Edition ,Reprint 2015.
3. S.K. Bhattacharya, ‘Electrical Machines’ McGraw - Hill Education, New Delhi, 3™
Edition,2009.
4. Vincent Del Toro, ‘Basic Electric Machines’ Pearson India Education,2016.
5. Surinder Pal Bali, ‘Electrical Technology Machines & Measurements, Vol.ll,Pearson,
2013.
6. Fitzgerald. A.E., Charles Kingsely Jr, Stephen D.Umans, ‘Electric Machinery’, Sixth

edition, McGraw Hill Books Company,2003.
\‘\, e
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Su@ criect

HSolutionn

Date: 10.09.2021

To
The Principal,
NPR College of Engineering & Technology,
Natham.

Sir,

Sub: Permission for Internship Training-reg
Ref: NPRCET/OFF/EEE/INT-01/2021-2022 dated: 06.09.2020

With reference to your letter we are pleased to grant permission for
Mr. BHARATHIRAJA C (920820105002), NMr. GOVINTHAVASAN A
(920820105003), Mr. HARISH G (920820105004}, Mr. ISHAS AHAMED A
(920820105005) of second year Electrical and Electronics Engineering of your
Institution to undergo Internship Training in our concern from 15.09.2021 to
25.09.2021.

With Regards

For SUPERFECT SOLUTIONS,

AUTHORIZED SIGNATORY

SUPERFECT SOLUTIONS
TYel: 9025-655-523, Mail: info@superfectsoltions.com, Web: www superfects 4311'

Pr. J.SUNPARARAJAN,
BE,MYech, PhD,
Principal
NPR. Cotlege of Englneering & Tech
Natham, Oindigwt (Dt) - 624 40 ©,
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Su@erfect

Sobations

Date: 25-09-2021
Rel No: SUPANT 21006

ERN 1IPTR ING C CAT

TO oM 1T Y < ~N

This s 10 certifty that Mr. GOVINTHAVASAN A (9208201050032
pursuing his second ycar EEE at NPR College of Engincering & Technology,
Natham, has undsrgone his Internship Training in our concorn from 15.09.2021
to 25.09.2021.

We appreciate his participation with interest towards the training program.

For SUPERFECT SOLUTIONS,

3 (5

AUTHORIZED SIGNATORY

SUPERFECT SOLUTIONS
Tel: 9025.655.523 Mail: infflsyporfocisohaions.oxn, Web: worw. s

NFR. ColegeotEngineesing & Technology
Matham, Dindigul {Dt} - 828 301,
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Date: 25-09-202)
Ref No: SUPANT/ 21016

NTERN TRAINING 1 TE
TO WHOM IT MAY CONCERN

This s to certify thm Mr. BHARATHIRAJA C {920820105002)
pursuing his sccond yesr EEE at NPR College of Engincering & Technology,

Natham, has undesgone his Intemship Training in our concern from 15.09.2021
to 25.09.2021.

We appeeciate his participation with interest towards the rzining program.

Foe SUPERFECT SOLUTIONS,
.'/.
i 5
A4S
AUTHORIZED SICNATORY

SUPERFECT SOLUTIONS

Princionl
NPR €cllege otErginaerng & Tecsn.- _g
Nathem, Dindigul (DL - €24 v,
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EE8402 TRANSMISSION AND DISTRIBUTION L T P C
3 0 0 3
OBJECTIVES:
e To study the structure of electric power system and to develop expressions for the
computation of transmission line parameters.
e To obtain the equivalent circuits for the transmission lines based on distance and to
determine voltage regulation andefficiency.
e To understand the mechanical design of transmission lines and to analyze the
voltage distribution in insulator strings to improve theefficiency.
e To study the types, construction of cables and methods to improve theefficiency.
e To study about distribution systems, types of substations, methods of grounding,
EHVAC, HVDC andFACTS.

UNITI TRANSMISSIONLINEPARAMETERS 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 -Typical configurations, conductor types
and electrical parameters of EHV lines.

UNITII MODELLING AND PERFORMANCE OFTRANSMISSIONLINES 9

Performance of Transmission lines - short line, medium line and long line - equivalent circuits,
phasor diagram, attenuation constant, phase constant, surge impedance - transmission
efficiency and voltage regulation, real and reactive power flow in lines - Power Circle diagrams
- Formation of Corona — Critical Voltages — Effect on Line Performance.

UNITII MECHANICAL DESIGN OFLINES 9
Mechanical design of OH lines — Line Supports —Types of towers — Stress and Sag
Calculation — Effects of Wind and Ice loading. Insulators: Types, voltage distribution in
insulator string, improvement of string efficiency, testing of insulators.

UNITIV UNDER GROUNDCABLES 9
Underground cables - Types of cables — Construction of single core and 3 core cables -
Insulation Resistance — Potential Gradient - Capacitance of Single-core and 3 corecables

- Grading of cables - Power factor and heating of cables — DCcables.

UNITV DISTRIBUTIONSYSTEMS 9
Distribution Systems — General Aspects — Kelvin’s Law — AC and DC distributions -
Techniques of Voltage Control and Power factor improvement — Distribution Loss —Types
of Substations -Methods of Grounding — Trends in Transmission and Distribution: EHVAC,
HVDC and FACTS (Qualitative treatmentonly).

TOTAL: 45 PERIODS
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OUTCOMES:
e To understand the importance and the functioning of transmission lineparameters.
e To understand the concepts of Lines andInsulators.
e To acquire knowledge on the performance of Transmissionlines.
e To understand the importance of distribution of the electric power in powersystem.
To acquire knowledge on UndergroundCables
To become familiar with the function of different components used in Transmission
and Distribution levels of power system and modelling of thesecomponents.

TEXT BOOKS:
1. D.P.Kothari, I.J. Nagarath, ‘Power System Engineering’, McGraw-Hill Publishing
Company limited, New Delhi, Second Edition,2008.
2. C.L.Wadhwa, ‘Electrical Power Systems’, New Academic Science Ltd,2009.
3. S.N. Singh, ‘Electric Power Generation, Transmission and Distribution’, Prentice Hall
of India Pvt. Ltd, New Delhi, Second Edition, 2011.

REFERENCES
1. B.R.Gupta, ‘Power System Analysis and Design’ S. Chand, New Delhi, Fifth Edition,
2008.

2.  Luces M.Fualken berry, Walter Coffer, ‘Electrical Power Distribution and
Transmission’, Pearson Education,2007.

3. Aruningole, "power transmission and distribution” Pearson Education,2017

4.  J.Brian, Hardy and Colin R.Bayliss ‘Transmission and Distribution in Electrical
Engineering’, Newnes; Fourth Edition,2012.

5.  G.Ramamurthy, “Handbook of Electrical power Distribution,” Universities Press,
2013.
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pr. JSUNDARARAJAN,
BE. M.Tech, PhD,
Principal
N.PR. College of Engineering & Technology
Natham, Dindigul (Dt) - 624 401.
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Date: 10.09.2021

To
The Principal,
NPR College of Engineering & Technology,
Natham.

Sir,

Sub: Permission for Internship Training-reg
Ref: NPRCET/OFF/EEE/INT-01/2021-2022 dated: 06.09.2020

With reference to your letter we are pleased to grant permission for
Mr.  BHARATHIRAJA C (920820105002), Mr. GOVINTHAVASAN A
(920820105003), Mr, HARISH G (920820105004}, Mr. ISHAS AHAMED A
(920820105005) of second year Electrical and Electronics Engineering of your
Institution to undergo Internship Training in our concern from 15.09.2021 to
25.09.2021.

With Regards

For SUPERFECT SOLUTIONS,

N

AUTHORIZED SIGNATORY

SUPERFECT SOLUTIONS
Tel: 9025-655-523, Mail: infosuperfectsolutions.com, Web: M.mﬂf&lﬁ&ém

D\ br. J.SUNDARARAJAN,
© BE, M.Tech, Ph.D,,
Principal

S NPR. Cotiege of Engineering & Technosogy
% Natham, Dindigut (Ot) - 624 40 ;,
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SugeSorfect

Solutlions
Datc: 25-09-2021
Ref No: SUP/AINIZIONG
INTE 1P TRAINING CERTE 2

This = 10 contify that My, HARISH G (920820105004) pursuing fis
secomd year EEE at NPR College of Engincering & Technology, Natham,
undergone his Intemship Treining in our concern from 15.09.2021

has

to
Z5.09.2021.
We appreciate his participation with interss: towards the training program.
For STUIPERFECT SOLLUITIONS,
'/&: 2 -
O
W~
ALTHORIZED SIGNATORY
SUPFPLRFECT SOLUTIONS
Telz $025-655-523, Mall: afodsuparfoeisciutiu oo, Web: www oes com
Br. J.ZTUND RAIATT,
Eq. 1 Tezhi , Fhd,
SBrincipal
MR EctizgesiEaglrezing & Technoioz,
Namhamn, Gindiges (DY) - 624 451,
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INTERNSHI NG CERTIFICATE
TO WHOM IT MAY CONCERN

Thes 13 w0 certfy thet Mr. ISHAS AHAMED A {920820105005)
pursning his second year EEE a1t NPR Collcge ol Enginecring & Teclhaology,
Nathamn, has endergone his Internship Tmining in our concern from 15.09.2021
to 25.09.2021.

We gppreciate his participation with interest towards the tnining program.

Yor SUPERFFCT SOIUTIONS,

ATUTHORIZED SIGNATORY

SUPERFMECT SOLUTIONS

Tel: O025-655-523. Maill: j Lol < el www saperfcotsoluticn

D‘.

BE. W Torh, PhD,
Principal
N.PR. Colcge o Englrozricg B Tezhnoay
Natham Dindigid (1) - 624 40,
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EE8403 MEASUREMENTS AND INSTRUMENTATION

wr
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OBJECTIVES:
To impart knowledge on the following Topics
Basic functional elements of instrumentation
Fundamentals of electrical and electronicinstruments
Comparison between various measurementtechniques
Various storage and displaydevices
e Various transducers and the data acquisitionsystems
UNITI INTRODUCTION 9
Functional elements of an instrument — Static and dynamic characteristics — Errors in
measurement — Statistical evaluation of measurement data — Standards and calibration- Principle
and types of analog and digital voltmeters, ammeters.

UNITII ELECTRICAL ANDELECTRONICINSTRUMENTS 9
Principle and types of multi meters — Single and three phase watt meters and energy meters —
Magnetic measurements — Determination of B-H curve and measurements of iron loss —
Instrument transformers — Instruments for measurement of frequency and phase.

UNITII COMPARATIVE METHODSOFMEASUREMENTS 9

potentiometers, D.C (Wheat stone, Kelvin and Kelvin Double bridge) & A.C bridges
(Maxwell, Anderson and Schering bridges), transformer ratio bridges, self-balancing bridges.
Interference & screening — Multiple earth and earth loops - Electrostatic and electromagnetic
Interference — Groundingtechniques.

UNITIV STORAGE ANDDISPLAYDEVICES 9
Magnetic disk and tape — Recorders, digital plotters and printers, CRT display, digital CRO, LED,
LCD & Dot matrix display — Data Loggers.

UNITV TRANSDUCERS AND DATAACQUISITION SYSTEMS 9
Classification of transducers — Selection of transducers — Resistive, capacitive & inductive
Transducers — Piezoelectric, Hall effect, optical and digital transducers — Elements of data
acquisition system — Smart sensors-Thermal Imagers.

TOTAL: 45 PERIODS

25



OUTCOMES:

To acquire knowledge on Basic functional elements ofinstrumentation

To understand the concepts of Fundamentals of electrical and electronicinstruments
Ability to compare between various measurementtechniques

To acquire knowledge on Various storage and displaydevices

To understand the concepts Various transducers and the data acquisitionsystems
Ability to model and analyze electrical and electronic Instruments and understandthe
operational features of display Devices and Data AcquisitionSystem.

TEXT BOOKS:

1. A.K. Sawhney, ‘A Course in Electrical & Electronic Measurements &lInstrumentation’,
Dhanpat Rai and Co,2010.

2. J. B. Gupta, ‘A Course in Electronic and Electrical Measurements’, S. K. Kataria&Sons,
Delhi,2013.

3. Doebelin E.O. and Manik D.N., Measurement Systems — Applications and Design,Special
Indian Edition, McGraw Hill Education Pvt. Ltd.,2007.

REFERENCES

H.S. Kalsi, ‘Electronic Instrumentation’, McGraw Hill, Il Edition2010.

D.V.S. Murthy, ‘“Transducers and Instrumentation’, Prentice Hall of India PvtLtd,2015.

David Bell, * Electronic Instrumentation & Measurements’, Oxford UniversityPress,2013.

Martin Reissland, ‘Electrical Measurements’, New Age International (P) Ltd., Delhi,2001.

Alan. S. Morris, Principles of Measurements and Instrumentation, 2nd Edition, PrenticeHall

of India,2003.
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BE. M.Tech.,PhD.,
Principal
N.PR. College of Engineering & Technology
Natham, Dindigul (Dt) - 624 401,

26



Labo Scientific

563.7"" Cross Mamn Road, Srinivasa Nagar, Trichy -620017
v oo, 8667767992

Date:26.03.2022

To
The principal,
NPR College of Engineering & Technology.
Natham.

Sir,

Sub: Permission for In-Plant Training-reg

Ref: NPRCET/OFF/EEE/IPT-03/2021-2022dated:22.03.2022.

With reference to your letter we are pleased to grant permission for Mr.AHAMED AFZAR A
(920819105001). Mr.ARAVINDKUMAR  (920819105002). Mr.GURU PRASATHA
(920819105003), Mr.KARTHIKEYAN R(920819105004) of Third year Electrical and
Electronics Engineering of your institution to undergo In-Plant training in our concern from

28.03.2022 to 06.04.2022.

With Regards
pr. JJSUND RAJAN, For LABO - SCIENTIFIC
B.E.MTech.,Ph.D., T &
Primeiss l ol proprietor
N.PR. Coflege of Engincering 2 Technology —

Nathain, Dindigu! Dtj - 024 401.
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Labo Scientific “

563,7'"" Cross Main Road, Srinivasa Nagar, Trichy -620017 o >
Josuentificindia@pmail.corm, 8667767992

Date: 06.04.2022

TO WHOMSOEVER IT MAY CONCERN

This is to certify that Mr. AHAMED AFZAR M (920819105001) of Third year EEE of
NPR College of Engineering& Technology, Natham have successfully done the In-Plant
training in our concern from 28.03.2022 to 06.04.2022.

During this period his behavior are good and hardworking.

With Regards
For LABO - SCIENTIFIC
Pr. J-SUNDA JAN, \\‘ ‘\~
BE, M.Tech., Ph.D,, AL
Principal k; e\ proprietor
N.PR. Coflege of Engineeringd Tech nology

Natham, Dindigul ¢Dt) - 624 401,
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Labo Scientific
563, 7" Cross Main Road, Srinivasa Nagar, Trichy -620017.
el oo, 8667767992 .
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Date: 06.04.2022

TO WHOMSOEVER IT MAY CONCERN

This is to certify that Mr. ARAVINDKUMAR K (920819105002) of Third year EEE
of NPR College of Engineering& Technology, Natham have successfully done the In-Plant
training in our concern from 28.03.2022 to 06.04.2022.

During this period his behavior are good and hardworking.

With Regards

pr. JASU RAJAN,
B.E.,M.Tech., Ph.D.,
Principal
N.PR. Coflege of Engincerine & Techrology For LABO - SCIENTIFIC
Natham, Dindigui (D¢} - 624 401. fe\"

h\ \ % proprietor
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EE8451 LINEAR INTEGRATED CIRCUITS AND APPLICATIONS
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OBJECTIVES:
To impart knowledge on the following topics
» Signal analysis using Op-amp basedcircuits.
+ Applications ofOp-amp.
* Functional blocks and the applications of special ICs like Timers, PLL circuits, regulator
Circuits.
» IC fabricationprocedure.

UNITI ICFABRICATION 9

IC classification, fundamental of monolithic IC technology, epitaxial growth, masking and
etching, diffusion of impurities. Realisation of monolithic ICs and packaging. Fabrication of
diodes, capacitance, resistance, FETs and PV Cell.

UNITII CHARACTERISTICS OF OPAMP 9
Ideal OP-AMP characteristics, DC characteristics, AC characteristics, differential amplifier;
frequency response of OP-AMP; Basic applications of op-amp — Inverting and Non-inverting
Amplifiers, summer, differentiator and integrator-V/I & I/V converters.

UNITII APPLICATIONSOFOPAMP 9
Instrumentation amplifier and its applications for transducer Bridge, Log and Antilog
Amplifiers- Analog multiplier &Divider, first and second order active filters, comparators,
multivibrators, waveform generators, clippers, clampers, peak detector, S/H circuit;.—D/A
converter (R- 2R ladder and weighted resistor types), A/D converters using opamps.

UNITIV SPECIAL ICs 9
Functional block, characteristics of 555 Timer and its PWM application - IC-566 voltage
controlled oscillator IC; 565-phase locked loop IC, AD633 Analog multiplier ICs.

UNITV APPLICATION ICs 9

ADG623 Instrumentation Amplifier and its application as load cell weight measurement - IC
voltage regulators —LM78XX, LM79XX; Fixed voltage regulators its application as Linear
power supply - LM317, 723 Variability voltage regulators, switching regulator- SMPS - ICL
8038 function generator IC.

TOTAL: 45 PERIODS
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OUTCOMES:

Ability to acquire knowledge in IC fabricationprocedure
Ability to analyze the characteristics of Op-Amp
To understand the importance of Signal analysis using Op-amp basedcircuits.

Functional blocks and the applications of special ICs like Timers, PLL circuits,
regulatorCircuits.
To understand and acquire knowledge on the Applications ofOp-amp

Ability to understand and analyse, linear integrated circuits their Fabrication and
Application.

TEXT BOOKS:

1.

David A. Bell, ‘Op-amp & Linear ICs’, Oxford,2013.

2. D. Roy Choudhary, Sheil B. Jani, ‘Linear Integrated Circuits’, Il edition, NewAge,
2003.

3. RamakantA.Gayakward, ‘Op-amps and Linear Integrated Circuits’, IVedition,
Pearson Education, 2003 / PHI.2000.

REFERENCES

1. Fiore,”"Opamps& Linear Integrated Circuits Concepts & applications”,Cengage,
2010.

2. Floyd ,Buchla,”Fundamentals of Analog Circuits, Pearson,2013.

3. Jacob Millman, Christos C.Halkias, ‘Integrated Electronics - Analog and Digital
circuits system’, McGraw Hill,2003.

4. Robert F.Coughlin, Fredrick F. Driscoll, ‘Op-amp and Linear ICs’, Pearson, 6th
edition,2012.

5.  Sergio Franco, ‘Design with Operational Amplifiers and Analog IntegratedCircuits’,
Mc Graw Hill,2016.

6. Muhammad H. Rashid,” Microelectronic Circuits Analysis and Design’Cengage

Learning,2011.
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pr. JSUNDARARAJAN,
BE. M.Tech.,.PhD.,
Principal
N.PR. Coflege of Engineering & Technology
Natham, Dindigul (Dt) - 624 401,
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IC8451 CONTROL SYSTEMS LTPC3
204

COURSE OBJECTIVES

. To understand the use of transfer function models for analysis physical systemsand
introduce the control systemcomponents.

. To |c|)royide adequate knowledge in the time response of systems and steady stateerror
analysis.

. To accord basic knowledge in obtaining the open loop and closed-loopfrequency
responses ofsystems.

. To introduce stability analysis and design ofcompensators

UNITI SYSTEMSAND REPRESENTATION 9
Basic elements in control systems: — Open and closed loop systems — Electrical analogy of mechanical
and thermal systems — Transfer function — AC and DC servomotors — Block diagram reduction
techniques — Signal flow graphs.

UNITII TIMERESPONSE 9
Time response: — Time domain specifications — Types of test input — | and Il order system response —
Error coefficients — Generalized error series — Steady state error — Root locus construction- Effects of
P, PI, PID modes of feedback control —Time response analysis.

UNITIN FREQUENCY RESPONSE 9
Frequency response: — Bode plot — Polar plot — Determination of closed loop response from open
loop response - Correlation between frequency domain and time domainspecifications

UNITIV STABILITY ANDCOMPENSATOR DESIGN 9
Characteristics equation — Routh Hurwitz criterion — Nyquist stability criterion- Performance criteria —
Effect of Lag, lead and lag-lead compensation on frequency response-Design of Lag, lead and lag- lead
compensator using bode plots.

UNITV STATEVARIABLEANALYSIS 9
Concept of state variables — State models for linear and time invariant Systems — Solution of state and
output equation in controllable canonical form — Concepts of controllability andobservability.

TOTAL (L: 45+T:30): 75 PERIODS

COURSE OUTCOMES
At the end of the course, the student should have the :

e Ability to develop various representations of system based on the knowledgeof
Mathematics, Science and Engineeringfundamentals.

e Ability to do time domain and frequency domain analysis of various models oflinear

system.

Ability to interpret characteristics of the system to develop mathematicalmodel.

Ability to design appropriate compensator for the givenspecifications.

Ability to come out with solution for complex controlproblem.

Ability to understand use of PID controller in closed loopsystem.
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TEXT BOOKS

1. Nagarath, I.J. and Gopal, M., “Control Systems Engineering”, New Agelnternational
Publishers,2017.

2. Benjamin C. Kuo, “Automatic Control Systems”, Wiley,2014.

REFERENCES

1. Katsuhiko Ogata, “Modern Control Engineering”, Pearson,2015.

2. Richard C.Dorf and Bishop, R.H., “Modern Control Systems”, PearsonEducation,2009.

3. John J.D., Azzo Constantine, H. and HoupisSttuart, N Sheldon, “Linear ControlSystem
Analysis and Design with MATLAB”, CRC Taylor& Francis Reprint2009.

4. RamesC.Panda and T. Thyagarajan, “An Introduction to Process Modelling
Identification and Control of Engineers”, Narosa Publishing House,2017.

5. M.Gopal, “Control System: Principle and design”, McGraw Hill Education,2012.

6. NPTEL Video Lecture Notes on “Control Engineering “by Prof. S. D. Agashe,lIT

Bombay.

pr. JSUNDARARAJAN,
BE. M.Tech, Ph.D.,
Principal
N.PR. College of Engineering & Technology
Natham, Dindigul (Dt) - 624 401.
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Labo Scientific

563.7"" Cross Mamn Road, Srinivasa Nagar, Trichy -620017
v oo, 8667767992

Date:26.03.2022

To
The principal,
NPR College of Engineering & Technology.
Natham.

Sir,

Sub: Permission for In-Plant Training-reg

Ref: NPRCET/OFF/EEE/IPT-03/2021-2022dated:22.03.2022.

With reference to your letter we are pleased to grant permission for Mr.AHAMED AFZAR A
(920819105001). Mr.ARAVINDKUMAR  (920819105002). Mr.GURU PRASATHA
(920819105003), Mr.KARTHIKEYAN R(920819105004) of Third year Electrical and
Electronics Engineering of your institution to undergo In-Plant training in our concern from

28.03.2022 to 06.04.2022.

With Regards
pr. JJSUND RAJAN, For LABO - SCIENTIFIC
B.E.MTech.,Ph.D., T &
Primeiss l ol proprietor
N.PR. Coflege of Engincering 2 Technology —

Nathain, Dindigu! Dtj - 024 401.
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Labo Scientific
3. 7'M Cross Main Road, Srinivasa Nagar, Trichy
Lt eOm, 8667767992

F 620017 puppe—.
118

Date: 06.04.2022

TO WHOMSOEVER IT MAY CONCERN

This is to certify that Mr. GURU PRASATH A (920819105003) of Third year EEE of
NPR College of Engineering & Technology, Natham have successfully done the In-Plant
training in our concern from 28.03.2022 to 06.04.2022.

During this period his behavior are good and hardworking.

With Regards
Principal
N.PR. College of Engineerina& Technotogy
Natham, Dindigul L vda 401, For LABO - SC|\EN'”HC

/'\\‘ @ \‘
“ \\ proprietor
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Labo Scientific \
563,7"" Cross Main Road, Srinivasa Nagar, Trichy -620017. Se—— ;\
boscientificindia@gmail.com, 8667767992 '
; Ritle: e

Date: 06.04.2022

TO WHOMSOEVER IT MAY CONCERN

This is to certify that Mr.KARTHIKEYAN R (920819105004) of Third year EEE of
NPR College of Engineering& Technology, Natham have successfully done the In-Plant
training in our concern from 28.03.2022 to 06.04.2022.

During this period his behavior are good and hardworking.

BE. M. ech,, Ph.D..,
Principal

N.PR. Megedwneemg& Technology With Regards
Natham, Dindigu! (D1) - 624 4p1,

For LABO - SCIENTIFIC

N\

m§: /\/L Proprietor
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EE8501 POWER SYSTEM ANALYSIS
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OBJECTIVES:
e To model the power system under steady state operatingcondition
e To understand and apply iterative techniques for power flowanalysis
e To model and carry out short circuit studies on powersystem
e To model and analyze stability problems in powersystem

UNITI POWERSYSTEM 9
Need for system planning and operational studies - Power scenario in India - Power system
components — Representation - Single line diagram - per unit quantities - p.u. impedance
diagram - p.u. reactance diagram - Network graph, Bus incidence matrix, Primitive
parameters, Bus admittance matrix from primitive parameters - Representation of off- nominal
transformer - Formation of bus admittance matrix of large power network.

UNITII POWERFLOWANALYSIS 9
Bus classification - Formulation of Power Flow problem in polar coordinates - Power flow
solution using Gauss Seidel method - Handling of Voltage controlled buses - Power Flow
Solution by Newton Raphson method.

UNITII SYMMETRICAL FAULTANALYSIS 9
Assumptions in short circuit analysis - Symmetrical short circuit analysis using Thevenin’s
theorem - Bus Impedance matrix building algorithm (without mutual coupling) - Symmetrical
fault analysis through bus impedance matrix - Post fault bus voltages - Fault level - Current
limiting reactors.

UNITIV UNSYMMETRICALFAULTANALYSIS 9
Symmetrical components - Sequence impedances - Sequence networks - Analysis of
unsymmetrical faults at generator terminals: LG, LL and LLG - unsymmetrical fault occurring
at any point in a power system - computation of post fault currents in symmetrical component
and phasordomains.

UNITV STABILITYANALYSIS 9
Classification of power system stability — Rotor angle stability - Swing equation - Swingcurve
- Power-Angle equation - Equal area criterion - Critical clearing angle and time - Classical
step-by-step solution of the swing equation — modified Eulermethod.
TOTAL: 45 PERIODS

OUTCOMES:

¢ Ability to model the power system under steady state operatingcondition

¢ Ability to understand and apply iterative techniques for power flowanalysis

¢ Ability to model and carry out short circuit studies on powersystem

¢ Ability to model and analyze stability problems in powersystem

e
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¢ Ability to acquire knowledge on Faultanalysis.
¢ Ability to model and understand various power system components and carryout
power flow, short circuit and stabilitystudies.
TEXT BOOKS:
1. John J. Grainger, William D. Stevenson, Jr, ‘Power System Analysis’, Mc Graw Hill
Education (India) Private Limited, New Delhi,2015.

2.  Kothari D.P. and Nagrath I.J., ‘Power System Engineering’, Tata McGraw-Hill
Education, Second Edition,2008.

3. HadiSaadat, ‘Power System Analysis’, Tata McGraw Hill Education Pvt. Ltd., New
Delhi, 21st reprint, 2010.

REFERENCES

1. Pai MA, ‘Computer Techniques in Power System Analysis’, Tata Mc Graw-Hill
Publishing Company Ltd., New Delhi, Second Edition,2007.

2. J. Duncan Glover, MulukutlaS.Sarma, Thomas J. Overbye, ‘Power System Analysis
& Design’, Cengage Learning, Fifth Edition,2012.

3. GuptaB.R., ‘Power System - Analysis and Design’, S. Chand Publishing,2001.

4.  Kundur P., ‘Power System Stability and Control’, Tata McGraw Hill Education Pvt.
Ltd., New Delhi, 10th reprint,2010.
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pr. JSUNDARARAJAN,
BE. M.Tech, Ph.D.,
Principal
N.PR. College of Engineering & Technology
Natham, Dindigul (Dt) - 624 401.
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® ELYSIUMTERHNOLOSIES

” GST No: 33AACCE23IIAENZA

éﬁ. 2 CIN No: U72200TN2006PTCOS0455

Elgsiun’; nasscom, &3 L]
Date: 10.09.2021

To
The Principal,
NPR College of Engineering & Technology,
Natham.

Sir,

Sub: Permission for In-plant training-reg
Ref: NPRCET/OFF/EEE/IPT-01/2021-2022 dated: 08.09.2021

With reference to your letter we are pleased to grant permission for
Mr. S. Arivuselvan (920818105001), Mr. M. Deena Karthik
(920818105002). Mr. M.Dinesh Kumar (920818105003). Mr. C. Manivel
{(920818105004), Mr. K.M. Sanjay Kishore (920818105006), of final year
Electrical and Electronics Engineering of your institution to undergo In-
plant training in our concern from 14.09.2021 to 25.09.2021.

o

Br. JSUND. AN,
BE,.MTech, PhD.,
Principal

PR, Coflege 67 Enginoering & Tech
Betham, Dindige! (D) - 624 401,

+91 - 452 - 4390702 4392702 info@elysiumtachnologles.com 227-230, Church Road, Annanogor,
+9) - 9%54-479-3398 WWW.elysiumtochnologles com Madurai-625 020, Tamiinadu, India.
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ELYSIUM TEEHNOLOSIES
GST Noc 33AACCEZIISEIZA
CINNG: U72200TN200GPTCOE0465

nasscom. B @

€Elysiu

Date: 25.09.2021

TO WHOMSOEVER IT MAY CONCERN

This is to certify that the students of final year EEE of NPR College
of Engineering & Technology, Natham has successfully Jone the In-Plant
training in our concern fom 14.09.2021 to 25.09.2021.

During this period their conduct was sincere and hardwerking.

S.No. Name of the Student Register  Year & Branch
Number
1. | MrS.ARIVUSELVAN 920818105001 IV EEE
2. | MrM.DEENA KARTHICK 920818105002 IV EEE
3. MrM.DINESH KUMAR 920818105003 IV EEE
4 MrCMANIVEL 920818105004 IV EEE
5. MrK.MSAN|AY ISHORE | 920818105006 | IV EEE
\
\
1
)/ -~
pr. J.SUND AN,
saE. Ny PR
Pricizal
N PR Cofece of Ensgitearing & Technalogy

Watham, Dindigei (Ot) - €24 401

+91 - 452 - 4350702 4392702 nlcDetysdumischnologles.com 227-230, Church Road, Amnanagar,

I
«S1 - 8594-470-3398 Www
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EE8551 MICROPROCESSORS AND MICROCONTROLLERS

w

OBJECTIVES:
To impart knowledge on the following Topics

e Architecture of uP8085 & uC8051

e Addressing modes & instruction set of 8085 &8051.

e Need & use of Interrupt structure 8085 &8051.

e Simple applications development with programming 8085 &8051

UNITI 8085PROCESSOR 9
Hardware Architecture, pinouts — Functional Building Blocks of Processor — Memory
organization — I/O ports and data transfer concepts— Timing Diagram — Interrupts.

UNITII PROGRAMMING OF 8085PROCESSOR

9
Instruction -format and addressing modes — Assembly language format — Data transfer, data
manipulation& control instructions — Programming: Loop structure with counting & Indexing —
Look up tability - Subroutine instructions - stack.

UNITII 8051MICROCONTROLLER 9
Hardware Architecture, pinouts — Functional Building Blocks of Processor — Memory
organization — I/O ports and data transfer concepts— Timing Diagram — Interrupts- Data
Transfer, Manipulation, Control Algorithms& 1/O instructions, Comparison to Programming
concepts with 8085.

UNITIV PERIPHERAL INTERFACING 9
Study on need, Architecture, configuration and interfacing, with ICs: 8255, 8259, 8254,
8279, - A/D and D/A converters &Interfacing with 8085& 8051.

UNITV MICRO CONTROLLER PROGRAMMING&APPLICATIONS 9
Simple programming exercises- key board and display interface —Control of servo motor-
stepper motor control- Application to automation systems.
TOTAL: 45 PERIODS
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OUTCOMES:
e Ability to acquire knowledge in Addressing modes & instruction set of 8085 &8051.
Ability to need & use of Interrupt structure 8085 &8051.
Ability to understand the importance ofinterfacing
Ability to explain the architecture of Microprocessor andMicrocontroller.
Ability to write the assembly languageprogramme.
e Ability to develop the Microprocessor and Microcontroller basedapplications.
TEXT BOOKS:
1. Sunil Mathur&Jeebananda Panda, “Microprocessor and Microcontrollers”, PHI
Learning Pvt. Ltd,2016.
2. R.S. Gaonkar, ‘Microprocessor Architecture Programming and Application’, with
8085, Wiley Eastern Ltd., New Delhi,2013.
3. Muhammad Ali Mazidi& Janice GilliMazidi, R.D.Kinely ‘The 8051 Micro Controller
and Embedded Systems’, PHI Pearson Education, 5th Indian reprint,2003.
REFERENCES
1. Krishna Kant, “Microprocessor and Microcontrollers”, Eastern Company Edition,
Prentice Hall of India, New Delhi, 2007.
2. B.RAM,” Computer Fundamentals Architecture and Organization” New age
International Private Limited, Fifth edition, 2017.

3.  Soumitra Kumar Mandal, Microprocessor & Microcontroller Architecture,
Programming & Interfacing using 8085,8086,8051,McGraw HillEdu,2013.
4.  Ajay V.Deshmukh, ‘Microcontroller Theory &Applications’, McGraw HillEdu,2016

5.  Douglas V.Hall, ‘Microprocessor and Interfacing’, McGraw HillEdu,2016.

pr. JSUNDARARAJAN,
BE. M.Tech., PhD.,
Principal
N.RR.CoilegedEngimemg&Todmo!ogy
Natham, Dindigul (Dt} - 624 401.
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EE8552 POWER ELECTRONICS
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OBJECTIVES:
To impart knowledge on the following Topics
o Different types of power semiconductor devices and theirswitching
e Operation, characteristics and performance parameters of controlledrectifiers
e Operation, switching techniques and basics topologies of DC-DC switching
regulators.
o Different modulation techniques of pulse width modulated inverters and to
understand harmonic reductionmethods.
e Operation of AC voltage controller and variousconfigurations.

UNITI POWERSEMI-CONDUCTOR DEVICES 9
Study of switching devices, SCR, TRIAC, GTO, BJT, MOSFET, IGBT and IGCT- Static
characteristics: SCR, MOSFET and IGBT - Triggering and commutation circuit for SCR-
Introduction to Driver and snubber circuits.

UNITII PHASE-CONTROLLEDCONVERTERS 9
2-pulse, 3-pulse and 6-pulseconverters— performance parameters —Effect of source
inductance— Firing Schemes for converter—-Dual converters, Applications-light dimmer,
Excitation system, Solar PVsystems.

UNITII DC TO DC CONVERTERS 9
Step-down and step-up chopper-control strategy— Introduction to types of choppers-A, B, C,
D and E -Switched mode regulators- Buck, Boost, Buck- Boost regulator, Introduction to
Resonant Converters, Applications-Battery operated vehicles.

UNITIV INVERTERS 9
Single phase and three phase voltage source inverters (both120° mode and 180° mode)—
Voltage& harmonic control--PWM techniques: Multiple PWM, Sinusoidal PWM, modified
sinusoidal PWM — Introduction to space vector modulation —Current source inverter,
Applications-Induction heating, UPS.

UNITV AC TOACCONVERTERS 9
Single phase and Three phase AC voltage controllers—Control strategy- Power FactorControl
— Multistage sequence control -single phase and three phase cyclo converters — Introduction
to Matrix converters, Applications —welding .

TOTAL: 45 PERIODS
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OUTCOMES:

Ability to analyse AC-AC and DC-DC and DC-ACconverters.
Ability to choose the converters for real timeapplications.

TEXT BOOKS:

1.

M.H. Rashid, ‘Power Electronics: Circuits, Devices and Applications’, Pearson
Education, Third Edition, New Delhi,2004.

2. P.S.Bimbra “Power Electronics” Khanna Publishers, third Edition,2003.

3. Ashfaq Ahmed ‘Power Electronics for Technology’, Pearson Education, Indian
reprint,2003.

REFERENCES

1. Joseph Vithayathil,” Power Electronics, Principles and Applications’, McGraw Hill
Series, 6™ Reprint, 2013.

2. Philip T. Krein, “Elements of Power Electronics” Oxford University Press, 2004
Edition.

3. L. Umanand, “Power Electronics Essentials and Applications”, Wiley,2010.

4, Ned Mohan Tore. M. Undel and, William. P. Robbins, ‘Power Electronics:
Converters, Applications and Design’, John Wiley and sons, third edition,2003.

5. S.Rama Reddy, ‘Fundamentals of Power Electronics’, Narosa Publications,2014.

6. M.D. Singh and K.B. Khanchandani, “Power Electronics,” Mc Graw Hill India,2013.

7. JP Agarwal,” Power Electronic Systems: Theory and Design” 1e, PearsonEducation,

2002.

pr. JSUNDARARAJAN,
BE. M.Tech.,PhD.,
Principal
N.PR. Coflege of Engineering & Technology
Natham, Dindigul (Dt) - 624 401,
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CORPORATION

’A-( UIVIBRELLA

Date: 09.01.2022

To
The Principal,
NPR College of Engineering & Technology,
Natham.

Sir,

Sub: Permission for Internship training-reg

Ref: NPRCET/OFF/EEE/INT-04/2021-2022dated:02.01.2022

With reference to your letter we are pleased to grant permission for
Mr.Poornakumar.V (920819105011),Mr.M.Rajamurugan M (920519105013),
Mr.Sujeethran (920819105015), Mr.Vignesh M (920819105016)of third year
Electrical and Electronics Engineering of your institution to undergo

Internship training in our concern from 21.01.2022 to 05.02.2022.

With Regards

For UMBRELLA C(‘){(P"‘ RATION

4
() \";\(‘ Lopn’etor

A oS
CORA
/ Q" % \‘\ \
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\= * ‘ll

Pﬁnc'ip
NPR. College ot Engineering & Technology
Natham, Dindigut (Dt} - §24 401,
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» dUIVIBRELLA

A CORPORATION orate.u n

Date:05.02.2022

NCERN

This is to certify that the students of third year EEE of NPR College of
Engineering& Technology, Natham has successfully done the Internship training in

our concern from 21.01.2022 to 05.02.2022.

During this period their conduct was sincere and hardworking.

' S. No. Name of the Student Register Number Year & Brancu
1. POORNAKUMAR V 920819105011 NI EEE l
2. RAJAMURUGAN M 920819105013 11 EEE
! 3. SUJEETHRAN S 920819105015 IIT EEE J
:ﬁ 4. | VIGNESHM 920819105016 11 EEE J
With Regards

For UMBRELLA CO ORATION

AN
VALY ,
ZZORD. v/ oprietor
]
X A\

B.E.,M.Tech., Ph.D,,
Principal
N.PR. College of Engineering3 Technuivgy
Nathaim, Dindigui (Dt} - 544 V1.
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EE8691 EMBEDDED SYSTEMS L T P
3 0 0
OBJECTIVES:
To impart knowledge on the following Topics
e Building Blocks of EmbeddedSystem
e Various Embedded DevelopmentStrategies
e Bus Communication in processors, Input/outputinterfacing.
e Various processor schedulingalgorithms.
¢ Basics of Real time operating system and example tutorials to discuss on one real time
operating system tool.
UNITI INTRODUCTION TOEMBEDDED SYSTEMS 9

Introduction to Embedded Systems —Structural units in Embedded processor , selection of
processor & memory devices- DMA — Memory management methods- Timer and Countingdevices,
Watchdog Timer, Real Time Clock, In circuit emulator, Target Hardware Debugging.

UNITII EMBEDDEDNETWORKING 9
Embedded Networking: Introduction, /0O Device Ports & Buses— Serial Bus communication
protocols RS232 standard — RS422 — RS 485 - CAN Bus -Serial Peripheral Interface (SPI) — Inter
Integrated Circuits (1°C) —need for device drivers.

UNITII EMBEDDED FIRMWAREDEVELOPMENTENVIRONMENT 9
Embedded Product Development Life Cycle- objectives, different phases of EDLC, Modelling of
EDLC; issues in Hardware-software Co-design, Data Flow Graph, state machine model,

Sequential Program Model, concurrent Model, object oriented Model.

UNITIV RTOS BASED EMBEDDED SYSTEMDESIGN 9
Introduction to basic concepts of RTOS- Task, process & threads, interrupt routines in RTOS,
Multiprocessing and Multitasking, Preemptive and non-preemptive scheduling, Task communication
shared memory, message passing-, Inter process Communication —synchronization between
processes-semaphores, Mailbox, pipes, priority inversion, priority inheritance.

UNITV EMBEDDED SYSTEM APPLICATIONANDDEVELOPMENT 9
Case Study of Washing Machine- Automotive Application- Smart card System Application-ATM
machine —Digital camera
TOTAL: 45 PERIODS

OUTCOMES:

e Ability to understand and analyze Embeddedsystems.

e Ability to suggest an embedded system for a givenapplication.

e Ability to operate various Embedded DevelopmentStrategies

e Ability to study about the bus Communication inprocessors.
e Ability to acquire knowledge on various processor schedulingalgorithms.
e Ability to understand basics of Real time operatingsystem.
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TEXT BOOKS:

1. Peckol, “Embedded system Design”, John Wiley &Sons,2010
2. Lyla B Das,” Embedded Systems-An Integrated Approach”, Pearson,2013
3. Shibu. K.V, “Introduction to Embedded Systems”, 2e, Mc graw Hill,2017.

REFERENCES
1. Raj Kamal, ‘Embedded System-Architecture, Programming, Design’, Mc Graw Hill,2013.
2. C.R.Sarma, “Embedded Systems Engineering”, University Press (India) Pvt. Ltd,2013.
3.  Tammy Noergaard, “Embedded Systems Architecture”, Elsevier,2006.
4. Han-Way Huang, “Embedded system Design Using C8051”, Cengage Learning,2009.
5. Rajib Mall “Real-Time systems Theory and Practice” Pearson Education,2007.

pr. JSUND RAJAN,
BE. M.Tech., PhD.,
Principal
N.PR. College of Engineering & Technology
Natham, Dindigui (Dt) - 624 401.
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GOOGLE ASSISTANT BASED SMART HOME

A PROJECT REPORT
Submitted by

M. DEENA KARTHICK 920818105002
C. MANIVEL 920818105004

In partial fulfillment for the award of the degree of
BACHELOR OF ENGINEERING

IN
ELECTRICAL AND ELECTRONICS ENGINEERING
NPR COLLEGE OF ENGINI-;ERING AND TECHNOLOGY, NATHAM
ANNA UNIVERSITY: CHENNATI 600 025

"~ JUNE 2022

N.PR. Coflege of Engineering & Technology
Natham, Dindigul (Dt) - 624 401,
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ANNA UNIVERSEEY: CHENNAT 600 025
BONAFIDE CERTIFICATE
Certified that thas project report * GOOGLE ASSISTANT BASED SMART

HOME " the Bonafide work of * M, DEENA KARTHICK (2208180105002),
LT MANIVEL (D20RIR105004) ™ who carnied out the project work under my
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SIGNATURE SIGNATURFE

Dre. KL KANNIRAJANNMLE, Ph. D, Dr. K. VIJAYAKUMARNMLE,, 'h.D,

HEAD OF THE DEPARTMENT SUPERVISOR
PROFESSOR PROFESSOR

DEPARTMENT OF ELECTRICAL DEPARTMENT OF ELECTRICAL

AND ELECTRONICS AND ELECTRONICS
ENGINEERING ENGINEERING
NATHAM, DINDIGUL-624401 NATHAM, DINDIGUL-624401

Submitted for the ANNA UNIVERSITY Project viva-voce examination held
on.23/okl2c22. at NPR College of Engincering and Technology, Natham,
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Principal
N.PR. College of Engineering & Technology
Natham, Dindigul (Dt} - 624 401.
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ABSTRACT

This project presents a proposal for home automation using voice via

gle Assistant. Home automation or demotic’s a term for home automation

*ého. Google Home and Home from Apple. The system is implemented using
M houschold appliances Natural language voice commands are given to the
I} Google Assistant and with the help of IFTTT (If This Then That) application and
:l* the Blynk application the commands arc dccoded and then sent to the

|

L

microcontroller, the microcontroller in turn controls the rclays connccted to it as
) ‘ required, turning the device connected to the respective relay On or OFF as per the

:!nsus request to the Google Assistant. The microcontroller used is Node MCU

b |
“ | (ESP8266) and the communication between the microcontroller and the application
¥ i is cstablished via Wi-Fi (Internet).

'

pr. JSUND AN,
M.Tech.Ph.D.,

Principal
N.PR. College of Engineering & Technology
Natham, Dindigul (Dt) - 624 401.
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CIAPTER 7
CONCLUSION

In this project, commands arc given to the Telegram bot. Home appliances like
Bulb, Fan and Motor cte., are controlled according to the given commands. The
commands given through the Telegram botare decoded and then sent to the
microcontroller and it control the relays. The device connected to the respective
relay turned On or OFF as per the users request to the Google Assistant. The
microcontroller used is Node MCU (ESP8266) and the communication between
the microcontroller and the application is established via Wi-Fi (Internet). There
*hs been tremendous growth in the home automation scctor, and many rcputed
companics utilizing their opportunity to work with IFTTT to deliver an clegant
way to conncetl familics to their homes. Consumers arc looking to secure their
home cnvironment in today's unpredictable world, and the new Home automation
service gives them the peace of mind that they need to protect their family's well-
being. This project is about wircless home automation using Android mobile helps
us to implement such a fantastic system in our home at a very reasonable price
using cost-cflfective devices. Thus, it overcomes many problems like costs,
inflexibility, sccurity cte. In addition, will provide greater advantages like it
decrease our cnergy costs, it improves home seccurity. In addition, it is very
convenient 1o usc and will improve the comfort of our home. The project has
proposcd the idca of smart homes that can support a lot of home automation
systems. C#l programming language and Node microcontroller have been used to

connect the sensors circuit to the home.

56 Ppr. JSUND, AN,
M.Tech PhOD.

Prin
N.PR. Coflege of Engineering & Technology
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EE8004 MODERN POWER CONVERTERS L T P
3 0 0
OBJECTIVES: To impart knowledge about the following topics:
o Switched mode powersupplies
e MatrixConverter
e Soft switched converters
UNITI SWITCHED MODE POWERSUPPLIES(SMPS) 9

DC Power supplies and Classification; Switched mode dc power supplies - with and without
isolation, single and multiple outputs; Closed loop control and regulation; Design examples
on converter and closed loop performance.

UNITII AC-DCCONVERTERS 9
Switched mode AC-DC converters. synchronous rectification - single and three phase
topologies - switching techniques - high input power factor . reduced input current harmonic
distortion. improved efficiency. with and without input-output isolation. performance indices
design examples

UNITII DC-AC CONVERTERS 9
Multi-level Inversion - concept, classification of multilevel inverters, Principle of operation,
main features and analysis of Diode clamped, Flying capacitor and cascaded multilevel
inverters; Modulation schemes.

UNITIV AC-AC CONVERTERS WITH AND WITHOUTDCLINK 9

Matrix converters. Basic topology of matrix converter; Commutation — current path;
Modulationtechniques-scalarmodulation,indirectmodulation;Matrixconverterasonly

AC-DC converter; AC-AC converter with DC link - topologies and operation - with and without
resonance link - converter with dc link converter; Performance comparison with matrix
converter with DC link converters.

UNITV SOFT-SWITCHINGPOWER CONVERTERS 9
Soft switching techniques. ZVS, ZCS, quasi resonance operation; Performance comparison
hard switched and soft switched converters.AC-DC converter, DC-DC converter, DC-AC
converter.; Resonant DC power supplies .

TOTAL: 45 PERIODS
OUTCOMES:

* Ability to suggest converters for AC-DC conversion andSMPS
TEXT BOOKS:
1. Power Electronics Handbook, M.H.Rashid, Academic press, New york,2000.
2. Advanced DC/DC Converters, Fang Lin Luo and Fang Lin Luo, CRCPress,
NewYork,2004.
3. Control in Power Electronics- Selected Problem, Marian P.Kazmierkowski,
R.Krishnan and FredeBlaabjerg, Academic Press (Elsevier Science),2002.
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Power Electronic Circuits, IssaBatarseh, John Wiley and Sons,Inc.2004

Power Electronics for Modern Wind Turbines, FredeBlaabjerg and ZheChen,
Morgan & Claypool Publishers series, United States of America,2006.

Krein Philip T, Elements of Power Electronics,Oxford University press,2008
Agarwal ,Power Electronics: Converters, Applications, and Design, 3rd edition, JaiP,
Prentice Hall,2000
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20009.
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Date: 18.10.2021

To
The Frinvipal,
NPR College of Engineering & Technology,
Natham.

Sir,

Sub: Permission for Internship training-reg

Rel: NPRCET/OFF/EEE/INT-02/2021-2022 dated: 13.10.2021

With reference to your letter we are pleased to grant permission for
Ms. Brindha R (920820105303}, Ms. Geethanjalidevi (920820105305),
Ms. Kalaiselvi S (920820105307), Ms.Monika (920820105312) of second
yvear Electrical and Electronics Engineering of your institution to undergo
Internship training in our concern from 22.10.2021 o 03.11.2021.
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TrCmMmcCROLUSS

Date: 0Z2.11.2021
O WHOMSOEVER I'T_DMAY CONCERN

This is to certity tha: the students of second year EEE of NPR
College of Enginsering & Technology. Natham has sccecessfully dane the
Internship training in our conoermn from 22.10.2021 to D21 1.2021.

During this porcd their conduct was sincere and hardworking.

S. No. Name of the Student Register Year & |
Number EBranch i
1. | M= BERINTHA R SZ0B2C 105503 11 EEE
o Ms GEETHAMNIALIDEVIS | S2082C10S205 i EEE
3. | Ms KALAISELVIS SZOBZU105307 i EEE
4. | Ms MONIKA K S2OGE2010523 2 I EEE |

With Regards, e f /_"-k%‘_‘ﬁ;f

Dr. JSUNDA
GE,Mlcch, FaD,

NANG TECH GROUYS

2SS, 31N Crocs

N

Pripcipal 4 SMaas ‘.:;‘ulg' v
M2 Calzgrof Englooering & Tazhe clogy Cell 2336 30PC0. E207- P~

Hathaw, Diacigui (Do) - 824 01

*

+H1 DMOTA SI20 0 & g roupe h s gnad oo
+851 SEAE FO2TO @ AW N InotechI e pein

NANO  TECH GROUPS

397588, Sth Croas, Sharsmuga Nagar, Uyyaksordan Thirurmaslai, Trichy - 620 102

~
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EE8601 SOLID STATE DRIVES L T P

w0

OBJECTIVES:

To impart knowledge on the following Topics

e Steady state operation and transient dynamics of a motor load system.

e Analyze the operation of the converter/chopper fed dc drive, both qualitatively and quantitatively.

e Operation and performance of AC motor drives.

e Analyze and design the current and speed controllers for a closed loop solid state DC motor
drive.

UNIT | DRIVE CHARACTERISTICS 9
Electric drive — Equations governing motor load dynamics — steady state stability — multi quadrant
Dynamics: acceleration, deceleration, starting & stopping — typical load torque characteristics —
Selection of motor.

UNIT Il CONVERTER / CHOPPER FED DC MOTOR DRIVE 9
Steady state analysis of the single and three phase converter fed separately excited DC motor drive—
continuous conduction — Time ratio and current limit control — 4 quadrant operation of converter /
chopper fed drive-Applications.

UNIT Il INDUCTION MOTOR DRIVES 9
Stator voltage control-V/f control- Rotor Resistance control-qualitative treatment of slip power
recovery drives-closed loop control— vector control- Applications.

UNIT IV SYNCHRONOUS MOTOR DRIVES 9
V/f control and self-control of synchronous motor: Margin angle control and power factor control-
Three phase voltage/current source fed synchronous motor- Applications.

UNIT V DESIGN OF CONTROLLERS FOR DRIVES 9
Transfer function for DC motor / load and converter — closed loop control with Current and speed
feedback—armature voltage control and field weakening mode — Design of controllers; current

controller and speed controller- converter selection and characteristics.
TOTAL: 45 PERIODS
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OUTCOMES:

Ability to understand and suggest a converter for solid state drive.

Ability to select suitability drive for the given application.

Ability to study about the steady state operation and transient dynamics of a motor load
system.

Ability to analyze the operation of the converter/chopper fed dcdrive.

Ability to analyze the operation and performance of AC motor drives.

Ability to analyze and design the current and speed controllers for a closed loop solid state
DC motor drive.

TEXT BOOKS:
1. Gopal K.Dubey, Fundamentals of Electrical Drives, Narosa Publishing House, 1992.
2. Bimal K.Bose. Modern Power Electronics and AC Drives, Pearson Education, 2002.
3.  R.Krishnan, Electric Motor & Drives: Modeling, Analysis and Control, Pearson, 2001.
REFERENCES
1. Vedam Subramanyam, “ Electric Drives Concepts and Applications ”, 2e, McGraw Hill, 2016
2. Shaahin Felizadeh, “Electric Machines and Drives”, CRC Press (Taylor and Francis Group),
2013.
3. John Hindmarsh and Alasdain Renfrew, “Electrical Machines and Drives System,” Elsevier
2012.
4, Theodore Wildi, “ Electrical Machines ,Drives and power systems ,6™ edition, Pearson
Education ,2015
5. N.K. De., P.K. SEN” Electric drives” PHI, 2012.

”
pr. JSUNDARARAJAN,
BE., M.Tech.,Ph.D.,
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ABSTRACT

In the current ever-growing traffic, security is one of the biggest

concerns during travel. From airbags and ABS to EBD and automatic braking,

N.PR Coflege of Engineering & Technology
Natham, Dindigul (Dt) - 624 401.
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CHAPTER 5

CONCLUSION

oot was successfully implemented. Thus by having this prototype in
The pr]

address an unexplored area of security and safety and thereby
e can

gibute 1OWAF
’ Our prototype would help accelerate the response from the concerned
; u

wdenls.

ds reducing the death toll numbers which are caused due to road

by resulting in a quicker addressing to the victims of the accidents. This
ﬁmfhﬂet Ztill will require real-life scenario validation. There is a lot of work to
Zp::;:e:o see if the presence of such a system can be made a norm. in all the
sicles sold and all the commercial vehicles such as buses/truc.ks p.lymg on ov.fr
w5, In addition, there is a vast scope for future developments in -thls field. This
sem can be expanded to have a high population density warning system for

limit
ws such as schools, colleges etc. It could be used to develop a speed lim

aming system as well.

N.PR. College of Engineering & Technology
Natham, Dindigul (Ot) - 624 401,
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EE8591 DIGITAL SIGNAL PROCESSING

N ™
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o
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OBJECTIVES: To impart knowledge about the following topics:

e Signals and systems & their mathematical representation.

o Discrete time systems.

e Transformation technigues & their computation.

o Filters and their design for digital implementation.

e Programmability digital signal processor & quantization effects.

UNIT | INTRODUCTION 6+6
Classification of systems: Continuous, discrete, linear, causal, stability, dynamic, recursive,
time variance; classification of signals: continuous and discrete, energy and power;
mathematical representation of signals; spectral density; sampling techniques, quantization,
guantization error, Nyquist rate, aliasing effect.

UNIT Il DISCRETE TIME SYSTEM ANALYSIS 6+6
Z-transform and its properties, inverse z-transforms; difference equation — Solution by z-
transform, application to discrete systems - Stability analysis, frequency response —
Convolution — Discrete Time Fourier transform , magnitude and phase representation.

UNIT 1l DISCRETE FOURIER TRANSFORM & COMPUTATION 6+6

Discrete Fourier Transform- properties, magnitude and phase representation -
Computation of DFT using FFT algorithm — DIT &DIF using radix 2 FFT — Butterfly
structure.

UNIT IV DESIGN OF DIGITAL FILTERS 6+6
FIR & IIR filter realization — Parallel & cascade forms. FIR design: Windowing Techniques —
Need and choice of windows — Linear phase characteristics. Analog filter design — Butterworth
and Chebyshev approximations; IIR Filters, digital design using impulse invariant and bilinear
transformation Warping, pre warping.

UNIT V DIGITAL SIGNAL PROCESSORS 6+6

Introduction — Architecture — Features — Addressing Formats — Functional modes -
Introduction to Commercial DS Processors.

TOTAL: 60 PERIODS
OUTCOMES:

1. Ability to understand the importance of Fourier transform, digital filters and DS
Processors.

2. Ability to acquire knowledge on Signals and systems & their mathematical
representation.

Ability to understand and analyze the discrete time systems.
Ability to analyze the transformation techniques & their computation.
Ability to understand the types of filters and their design for digital implementation.

Ability to acquire knowledge on programmability digital signal processor & quantization
effects.
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TEXT BOOKS:

1. J.G. Proakis and D.G. Manolakis, ‘Digital Signal Processing Principles, Algorithms
and Applications’, Pearson Education, New Delhi, PHI. 2003.

2. S.K. Mitra, ‘Digital Signal Processing — A Computer Based Approach’, McGraw Hill
Edu, 2013.

3. Lonnie C.Ludeman ,"Fundamentals of Digital Signal Processing”,Wiley,2013

REFERENCES

1. Poorna Chandra S, Sasikala. B ,Digital Signal Processing, Vijay Nicole/TMH,2013.

2.  Robert Schilling & Sandra L.Harris, Introduction to Digital Signal Processing using
Matlab”, Cengage Learning,2014.

3. B.P.Lathi, ‘Principles of Signal Processing and Linear Systems’, Oxford University
Press, 2010 3. Taan S. EIAli, ‘Discrete Systems and Digital Signal Processing with Mat
Lab’, CRC Press, 2009.

4. SenM.kuo, woonseng...s.gan, “Digital Signal Processors, Architecture,
Implementations & Applications, Pearson,2013

5. DimitrisG.Manolakis, Vinay K. Ingle, applied Digital Signal

Processing,Cambridge,2012

pr. JSUNDARARAJAN,
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Principal
N.PR. College of Engineering & Technology
Natham, Dindigul (Dt} - 624 401.
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ABSTRACT

As we can see in today’s world only some devices like PC’s and mobiles are
opted to internet. Now-a-days world is fully overtaken by the internet and
in ernet of things. Internet is use for basic need of all human beings. The Internet
hgs (IOT) is the network of physical objects. It simply means to monitor a
y iél device or machine, or it is inter-networking of physical devices which is
nbedded with electronics, sensors, software and network connectivity to enable it
to ac jeve greater value and services by exchanging data with the manufacturer.
roject is designed as a plant monitoring system based on IOT. In this project
we U d different modules such as IOT, NodeMCU, Temperature sensor, Moisture
sen o; Humidity sensor India is agriculture sector, on either side, is losing
;3_ every day, affecting the ecosystem's output capacity. In order to restore
vitality and put agriculture back on a path of higher growth, there is a growing
need to resolve the issue. A large-scale agricultural system necessitates a great deal
of up ‘v'“eep, knowledge, and oversight. The IoT is a network of interconnected
devi ce:;that can transmit and receive data over the internet and carry out tasks
witho human involvement. Agriculture provides a wealth of data analysis

1 oA

barameters, resulting in increased crop yields. The use of 10T devices in.

o
{8

ch Jsm AN'
BE., M.Tech.,PhD.,
Principal
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CHAPTER 5

CONCLUSION

A system to monitor temperature, humidity, moisture levels in the soil was
designed and the project provides an opportunity to study the existing systems,
along with their features and drawbacks. Agriculture is one of the most
waterconsuming activities. The proposed system can be used to switch the motor
(on/off) depending on favorable condition of plants i.c., sensor values, thereby
automating the process of irrigation. which is one of the most time efficient
activities in farming, which helps to prevent over irrigation or under irrigation of
soil thereby avoiding crop damage. The farm owner can monitor the process online
through Front End Structure. By this work, the wastage of water and the
consumption of power by motor can be reduced so that they are conserved for the
future use. Through this project it can be concluded that there can be considerable

development in farming with the use of IOT and automation..

Principal
NPR. Colleged&ghwhql Technology
Natham, Dindigul (Dt) - 624 401.
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EE8703 RENEWABLE ENERGY SYSTEMS
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OBJECTIVES:
To impart knowledge on the following Topics

e Awareness about renewable Energy Sources and technologies.
e Adequate inputs on a variety of issues in harnessing renewable Energy.
e Recognize current and possible future role of renewable energy sources.

UNIT | 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 RE sources.

UNIT Il WIND ENERGY 9
Power in the Wind — Types of Wind Power Plants(WPPs)—Components of WPPs-Working of
WPPs- Siting of WPPs-Grid integration issues of WPPs.

UNIT Il SOLAR PV AND THERMAL SYSTEMS 9
Solar Radiation, Radiation Measurement, Solar Thermal Power Plant, 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 of Solar Cells,
Photovoltaic cell concepts: Cell, module, array ,PV Module |-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
Cogeneration-Environmental Benefits. Geothermal Energy: Basics, Direct Use, Geothermal
Electricity. Mini/micro hydro power: Classification of hydropower schemes, Classification of
water turbine, Turbine theory, Essential components of hydroelectric system.

UNIT V OTHER ENERGY SOURCES 9
Tidal Energy: Energy from the tides, Barrage and Non Barrage Tidal power systems. Wave
Energy: Energy from waves, wave power devices. Ocean Thermal Energy Conversion
(OTEC)- Hydrogen Production and Storage- Fuel cell : Principle of working- various types -
construction and applications. Energy Storage System- Hybrid Energy Systems.

TOTAL: 45 PERIODS
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OUTCOMES:

Ability to create awareness about renewable Energy Sources and technologies.
Ability to get adequate inputs on a variety of issues in harnessing renewable Energy.
Ability to recognize current and possible future role of renewable energy sources.
Ability to explain the various renewable energy resources and technologies and their
applications.

Ability to understand basics about biomass energy.

Ability to acquire knowledge about solar energy.

TEXT BOOKS:

1.

Joshua Earnest, Tore Wizeliu, ‘Wind Power Plants and Project Development’, PHI
Learning Pvt.Ltd, New Delhi, 2011.

2. D.P.Kothari, K.C Singal, Rakesh Ranjan “Renewable Energy Sources and Emerging
Technologies”, PHI Learning Pvt.Ltd, New Delhi, 2013.

3. Scott Grinnell, “Renewable Energy & Sustainable Design”, CENGAGE Learning,
USA, 2016.

REFERENCES

1. A.K.Mukerjee and Nivedita Thakur,” Photovoltaic Systems: Analysis and Design”,
PHI Learning Private Limited, New Delhi, 2011

2. Richard A. Dunlap,” Sustainable Energy” Cengage Learning India Private Limited,
Delhi, 2015.

3. Chetan Singh Solanki, “ Solar Photovoltaics : Fundamentals, Technologies and
Applications”, PHI Learning Private Limited, New Delhi, 2011

4. Bradley A. Striebig,Adebayo A.Ogundipe and Maria Papadakis,” Engineering
Applications in Sustainable Design and Development”’, Cengage Learning India
Private Limited, Delhi, 2016.

5. Godfrey Boyle, “Renewable energy”’, Open University, Oxford University Press in
association with the Open University, 2004.

6. Shobh Nath Singh, ‘Non-conventional Energy resources’ Pearson Education ,2015.
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ABSTRACT

In present condition the shortage of electricity is the big problem for industrial growth
as well as rural developing. Shortage of electricity has its effects on India’s developing growth. To
solve such types of problem we need to develop strong electricity generating techniques with the
help of wasting human energy for our better future.

In this project we are generating electrical power as non-conventional method by
simply walking or running on the foot step. Non-conventional energy system is very essential at
this time to our nation. Nonconventional energy using foot step is converting mechanical energy
into the electrical energy. Due to this a lot of energy resources have been exhausted and wasted.
Proposal for the utilization of waste energy foot power with human locomotion is very much
relevant and important for highly populated countries like India and china where the Roads,
Railway stations, Bus stands, Temple, etc., are all over crowded and millions of people move

around the clock.

pr. JSUND AN,
M.Tech. Ph.D.,

Princ
N.PR. College of Engineering & Technology
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CHAPTER -8
CONCLUSION:

The project is successfully tested which is the best economical, affordable energy
solution to common people. This can be used for many applications in city areas where want more
power. Bangladesh is a developing country where energy management is a big challenge for huge
population. By using this project 1 candrive D.C loads according to the force I applied
on the piezoelectric sensor. Although the theory developed in this report justifies the use of
switching techniques in efficiently converting that energy to a usable form, there are obviously
some practical limitations to the systems presented. The final prototype design does fulfill the
objective of generating electricity from piezoelectric disk. Due to the low cost design of the
piezoelectric system it is a practical product which could increase the operating period of most

common products.

pr. JSUND, AN,
M.Tech.,Ph.D.,

Prin
N.PR. College of Engineering & Technology
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EC8353 ELECTRON DEVICES AND CIRCUITS LTP C

300 3

OBJECTIVES:
The student should be made to:

e Understand the structure of basic electronic devices.

e Be exposed to active and passive circuit elements.

o Familiarize the operation and applications of transistor like BJT and FET.

o Explore the characteristics of amplifier gain and frequency response.

e Learn the required functionality of positive and negative feedback systems.
UNIT | PN JUNCTION DEVICES 9

PN junction diode —structure, operation and V-I characteristics, diffusion and transition capacitance -
Rectifiers — Half Wave and Full Wave Rectifier,— Display devices- LED, Laser diodes, Zener
diodecharacteristics- Zener Reverse characteristics — Zener as regulator

UNIT Il TRANSISTORS AND THYRISTORS 9
BJT, JFET, MOSFET- structure, operation, characteristics and Biasing UJT, Thyristors and IGBT -
Structure and characteristics.

UNIT 11l AMPLIFIERS 9
BJT 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- High
frequency analysis.

UNIT IV MULTISTAGE AMPLIFIERS AND DIFFERENTIAL AMPLIFIER 9
BIMOS cascade amplifier, Differential amplifier — Common mode and Difference mode analysis — FET
input stages — Single tuned amplifiers — Gain and frequency response — Neutralization methods, power
amplifiers —Types (Qualitative analysis).

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

TOTAL : 45 PERIODS

OUTCOMES:
Upon Completion of the course, the students will be ability to:
° Explain the structure and working operation of basic electronic devices.
° Able to identify and differentiate both active and passive elements
° Analyze the characteristics of different electronic devices such as diodes and
transistors
° Choose and adapt the required components to construct an amplifier circuit.
° Employ the acquired knowledge in design and analysis of oscillators
TEXT BOOKS:

1. . David A. Bell ,"Electronic devices and circuits”, Oxford University higher education, 5™
edition 2008.
2. Sedra and smith, “Microelectronic circuits”, 7" Ed., Oxford University Press
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REFERENCES:

1. Balbir Kumar, Shail.B.Jain, “Electronic devices and circuits” PHI
learning private limited, 2" edition 2014.

2. Thomas L.Floyd, “Electronic devices” Conventional current version,
Pearson prentice hall, 10™
Edition, 2017.

3. Donald A Neamen, “Electronic Circuit Analysis and Design” Tata
McGraw Hill, 3rd Edition, 2003.

4. Robert L.Boylestad, “Electronic devices and circuit theory”, 2002.

5. Robert B. Northrop, “Analysis and Application of Analog
Electronic Circuits to Biomedical Instrumentation”, CRC
Press, 2004.
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Principal
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ABSTRACT

Within the Developing countries accident 1s that the mam reason for death
If we watch top 10 countries within the globe all of them are mountain road and
curve roads. Within the mountain there'll be tight curves and narrow roads due to

this visibility is blocked .In these reasonably situation the motive force of vehicle

cannot see vehicle coming from opposite side. The developing countrnies need o
adopt the model followed by developmg countries like Netherland & Denmark

where roads are built in line with their funcuon .in developing countries buses and
trucks are more involved in accidents because of lack of proper safety standards
Thousands of individuals lost their hves due to this problem. . utilization of day

othing has decrcased the

time light, high mounted stop lamps, reflectors. colortul ¢l
The answer of this problem s alerting

incidence of crashes due to poor visibility.
from opposite side. This is often done

the motive force about the vehicle coming
by keeping the ultrasonic sensor in one side of the road before the curve and
comes from one side of curve o

keeping a LED light after the curve ,so that vehicle
By viewing the LED light on oft

senses and LED light glow at opposite side.
force can become alert and may hamper the speed of vehicle

criteria the motuve

pr. JSUND. AN,
M.Tech., Ph.D.,

Prin
i N.PR. College of Engineering & Technology
Natham, Dindigu! (Dt) - 624 401.
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CHAPTER 5

CONCLUSION

In the present globe the proportion of accident has increased so widels
wecause people weren't helping when accident oceurs even person is fallen before
of their eyes .So our main motive of this project 1s to avord the accident by
mplementing sensor based technology and in future if accident of person 1s
happened he wouldn't need to depend upon others he can safely travel or can pass
arves or hilly roads when LED light glows it gives in indications of alert The
purpose of this paper is to decrease the quantity of accidents in curve roads. This
an be done by alerting the driver by means of LED light which glows when
iehicle comes from the opposite side of the curve, The vehicle is detected by the
usistance of Ultrasonic sensor which is interfaced to the microcontroller arduino

UNO. By this we can save thousands of lives within the curve roads.

pr. JSUND AN,
M.Tech. Ph.D.,

Prin
N.PR. College of Engineering & Technology
Natham, Dindigui (Ot) - 624 401.
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PH3202 PHYSICS FOR ELECTRICAL ENGINEERING L

o -
T
w O

COURSE OBJECTIVES:

e To make the students to understand the basics of dielectric materials and insulation.

e To understand the electrical properties of materials including free electron theory, applications
of quantum mechanics and magnetic materials.

o Toinstil knowledge on physics of semiconductors, determination of charge carriers and device
applications

e To establish a sound grasp of knowledge on different optical properties of materials, optical
displays and applications

e To inculcate an idea of significance of nano structures, quantum confinement and ensuing
nano device applications.

UNIT | DIELECTRIC MATERIALS AND INSULATION 9
Matter polarization and relative permittivity: definition — dipole moment and polarization vector P-
polarization mechanisms: electronic, ionic, orientational, interfacial and total polarization — frequency
dependence — local field and Causius-Mossetti equation — dielectric constant and dielectric loss —
Gauss’s law and boundary conditions — dielectric strength, introduction to insulation breakdown in
gases, liquids and solids — capacitor materials — typical capacitor constructions — piezoelectricity,
ferroelectricity and pyroelectricity — quartz oscillators and filters — piezo and pyroelectric crystals.

UNIT Il ELECTRICAL AND MAGNETIC PROPERTIES OF MATERIALS 9
Classical free electron theory - Expression for electrical conductivity — Thermal conductivity, expression
- Quantum free electron theory: Tunneling — degenerate states — Fermi- Dirac statistics — Density of
energy states — Electron in periodic potential — Energy bands in solids — tight binding approximation -
Electron effective mass — concept of hole. Magnetic materials: Dia, para and ferromagnetic effects —
paramagnetism in the conduction electrons in metals — exchange interaction and ferromagnetism —
guantum interference devices — GMR devices.

UNIT Il SEMICONDUCTORS AND TRANSPORT PHYSICS 9
Intrinsic Semiconductors — Energy band diagram — direct and indirect band gap semiconductors —
Carrier concentration in intrinsic semiconductors — extrinsic semiconductors - Carrier concentration in
N-type & P-type semiconductors — Variation of carrier concentration with temperature — Carriertransport
in Semiconductors: Drift, mobility and diffusion — Hall effect and devices — Ohmic contacts — Schottky
diode.

UNIT IV OPTICAL PROPERTIES OF MATERIALS 9
Classification of optical materials — Optical processes in semiconductors: optical absorption and
emission, charge injection and recombination, optical absorption, loss and gain. Optical processes in
guantum wells — Optoelectronic devices: light detectors and solar cells — light emitting diode — laser
diode - optical processes in organic semiconductor devices —excitonic state — Electro-optics and
nonlinear optics: Modulators and switching devices — plasmonics.

UNIT V NANO DEVICES 9

Density of states for solids - Significance between Fermi energy and volume of the material — Quantum
confinement — Quantum structures — Density of states for quantum wells, wires and dots — Band gap of
nanomaterials —Tunneling — Single electron phenomena — Single electron Transistor. Conductivity of
metallic nanowires — Ballistic transport — Quantum resistance and conductance — Carbon nanotubes:

_g(";'lb'r'é“ﬁe\ties and applications - Spintronic devices and applications — Optics in quantum structures —

quantum well laser.

R TOTAL: 45 PERIODS



OUTCOMES:

At the end of the course, the students should be able to

CO1: know basics of dielectric materials and insulation.

CO2:gain knowledge on the electrical and magnetic properties of materials and their applications
CO3:understand clearly of semiconductor physics and functioning of semiconductor devices
CO4:understand the optical properties of materials and working principles of various optical devices
COb5: appreciate the importance of nanotechnology and nanodevices.

TEXT BOOKS:
1. S.O. Kasap. Principles of Electronic Materials and Devices, McGraw Hill Education (Indian
Edition), 2020.
2. R.F.Pierret. Semiconductor Device Fundamentals. Pearson (Indian Edition),
2006.
3. G.W.Hanson. Fundamentals of Nanoelectronics. Pearson Education (Indian
Edition), 2009.

REFERENCES:

1 .Laszlo Solymar, Walsh, Donald, Syms and Richard R.A., Electrical Properties of
Materials, Oxford Univ. Press (Indian Edition) 2015.

2. Jasprit Singh, Semiconductor Optoelectronics: Physics and Technology, McGraw-
Hill Education (Indian Edition), 2019.

3. Charles Kittel, Introduction to Solid State Physics, Wiley India Edition, 2019.

4. Mark Fox, Optical Properties of Solids, Oxford Univ.Press, 2001.

5. Parag K. Lala, Quantum Computing: A Beginner's Introduction, McGraw-Hill
Education (Indian Edition), 2020.
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PERMISSION LETTER

I'rom

Dr. T. Priya,
Head of the Department,
Department of Science and Humanities,

NPR College of Engineering & Technology,
Natham,

Dindigul - 624 401.

To
The Administrative Office,
NPR Group of Institutions,
Natham,
Dindigul — 624 401.
Through Proper Channel
Sir,

Sub: Requesting permission for Industrial visit — Reg.

This is to bring to your kind notice that we are planning to organize one dayvisit to
VEI Technologies for the 1® Year students.

So, I request you to grant permission for 80 students from I Year (60 Boys
Girls)and 2 staff members (Mr. P. Madasamy, AP/ Maths and Mrs.S.Visithra, AP
on 18.12.2021to visit VEI Technologies, Chennai.

& 20
Maths)

Kindly do the needful.

Thanking you,

Yours faithfully,
\\‘i : =3 3
V) b fe—4
pr. JSUNDARARAJAN, P
B.E. M.Tech., Ph.p, (Dr.T.Priya)

Principal
N.PR. College of Engineeringd Technol
Nathaa\ Dindigud(Dt) - 624 401,
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N PR College of Engineering & Technology

NPR Nagar, Natham, Dindigul - 624401, Tamil Nadu, India.
Approved by AICTE, New Delhi & Affiliated to Anna University, Chennai.
- An IS0 9001:2015 Certified Institution.

Reach the Star Phone No: 04544- 246 500, 246501, 246502.

Website : www.npreolleges ore, www.mpreet ore, Emailnpreetprincipal @upreolleges.org

REQUISITION LETTER

Gmail

Inbox

NPR S&H<hodmathematicsnprcet@gmail.com> Mon, DEC 13 2021,
To: info@veitecnologies.com 10.16 AM

Respected Sir,

Greetings...!

Our NPR College of engineering and technology is situated in Natham, Dindigul district in a lush green
environment established with the objective of ensuring the personal and professional development of the
students from rural backgrounds offering UG and PG courses.

It has been a regular practice in our Science and Humanities Department to arrange industrial visits for our
students every semester to reputed engineering industries. Based on that, 40 | YEAR students and 2 staff members
of our Science and Humanities department have planned to visit VEI Technologies. We assure you sir. our students
will follow the safety rules and will not disturb your regular processes. We humbly request you to grant us

permission for the same and to confirm the permission through letter or mail.
Thanks, and regards

Dr. T. Priya,

Professor & Head

Department of Science and Humanities,

NPRCET,

Natham.

Reply Forward



N P R College of Engineering & Technology

NPR Nagar, Natham, Dindigul - 624401, Tamil Nadu, India. _
Approved by AICTE, New Delhi & Affiliated to Anna University, Chennai.
An ISO 9001:2015 Certified Institution.

Reverch the Sty Phone No: 04544- 246 500, 246501, 246502.

Website : www npreolleges ore www.npreet org, Emailnpreetprincipal @npreollzzes org

CONFIRMATION LETTER FROM INDUSTRY

NPR S&H<hodmathematicsnprcet@gmail.com> Mon, DEC 13, 2021,
10.16 AM

To:info@veitecnologies.com

Respected Sir,

Greetings...!

Our NPR College of engineering and technology is situated in Natham., Dindigul district in a lush green
environment established with the objective of ensuring the personal and professional development of the
students from rural backgrounds offering UG and PG courses. ’

[thas been a regular practice in our Science and Humanities Department to arrange industrial visits for our students
cvery semester to reputed engineering industries. Based on that, 40 I YEAR students and 2 staff members of our Science
and Humanities department have planned to visit VEI Technologies. We assure you sir, our students will follow the safety
rules and will not disturb your regular processes. We humbly request you to grant us permission for the same and to confirm
the permission through letter or mail.

Thanks, and regards

Dr. T. Priya,

Prof & HOD,

Department of Science and Humanities,
NPRCET,

Natham.

Reply Forward
Gmail

Inbox

infolwveitechnologies.com Wed, Dec 15.2021. 12.28 PM

Lo hodmathematic npreetagmail com

[ear Madam

We are happy 1o give permission for the industrial visi L0 your wards in VE| Fechnologies, Chennai. Kindly remind us one
day i advance for the visit schedule also send the o izinal letter copy with your handdurine the v m\\
- R o
, \
Ihanks and Regards 2\

Dr B Ezhilavan X

Pr. J.SUNDARARAJAN,

A1'1.”1.\‘,‘1 ¢ ] e O
g ape i B.E. M.Tech., Ph.D.,
VH Technologies, Chennai Principal
N.PR. College of Engineermgd Technology
Matham, Dindigul (D1) - 624 401,




Rexiclt the Star

NPR College of Engineering & Technology

NPR Nagar, Natham, Dindigu! - 624401, Tamil Nadu, India
Approved by AICTE, New Delhi & Affiliated to Anna Unuversity, Chennai.
An ISO 9001:2015 Certified Institution.
Phone No: (4344- 246 500, 246501, 246302.
Website - www npreolleges.org. www nprost ore., Emailmprestprincipal @ npreolleges.org

Industrial Visit to VEI Technolosies, Chennai

DEPARTMENT OF SCIENCE AND HUMANITIES

STUDENTS LIST

PLACE OF INDUSTRIAL VISIT: VEI Technologies, Chennai

DATE: 18.12.2021

S.NO NAME OF THE STUDENT DEPARTMENT | GENDER | SIGNATURE
I. JEEVADHARANI P EEE FEMALE = i "
2. LOGESH KUMAR B EEE MALE
3 LOGESHWARAN S EEE MALE
4 | MOHAMED THOUFEEK EEE MALE
5. RAMYA M - EEE FEMALE
6. SANTHOSH A EEE MALE
7. SANTHOSH KUMAR R EEE MALE
8. JEYAVARTYIHINI EEE FEMALE
9. KEERTHIKA P EEE FEMALE
10. LAARADOLLY S EEE FEMALE
1. KIRTHIKANANTH M | CSE MALE
12. MOHAMMED ABDULA S CSE MALE
13. MUTHUARIVU K | CSE MALE |
14. PRAVEEN C i CSE MALE
15. RAGHUL S P B CSE MALE
16. AARIF H CSE MALE
17. AJAY KUMAR K CSE MALE
18. ANBARASAN P CSE MALE
19. ANBARASU § CSE MALE =
20. ANBULINGAM E CSE MALE ,(_4&;,;; ¢ -
21, APSARA JASMINE S (CSE FEMALE 4% il /} ,
22. ARASUTHANGAPANDI M CSE MALE [ Ao 4.
23, ARUSHA BANU A CSE FEMALE —
24. BABY SHALINI C CSE FEMALE Lot i -
25. DHARANI T CSE FEMALE A b X0a7575)
26. SUSMITHA N CSE FEMALE “ahisy '
27 | THESHANBANUS G5B FEMALE [Tl ¢
f 28. DHARANI R ECE-A FEMALE
{ 29. DHARSHINI B ECE-A FEMALE % " Dot
: 30. DIVYA DHARSINI G ECE-A FEMALE 1 hwwe
i 31 DURGA S ECE-A FEMALE =
‘ 32. GANESAN M ECE-A MALE
3, GOPINATH S ECE-A MALE O
34. HARESHKUMAR K . ECE-A MALE 1§/ Dl .
O3S HARIHARAN R ECE-A MALE TP [ <0 st
36. ECE- 3 \ .
. | MOHAMED IMTHIYAS K - A MALE @5’3}




37, MOHAMMED HISSAM R ECE-A MALE
38. MOKESH NANDHU P ECE-A MALE
39, MUKESH VARMA M ECE-A MALE
40. NACHAMMAI C ECE-A FEMALE
41. AAKASH R ECE-A MALE
42. ABDUL RAHMAN A ECE-A MALE
43. ABHISHEK S ECE-A MALE
4a. ALAGU PANDI P ECE-A MALE
4s. ASHOK KUMAR S ECE-A MALE
46. BALURATHINAM B T ECE-A MALE
47. BHUWANESHWARAN B ECE-A MALE
48, CHINRAMAN V ECE-A MALE
49, DHANANJEYAN M ECE-A MALE
50. HARISHBALAII E ECE-A MALE
51. HEMANTH BALA M ECE-A MALE
O 52, IMRANA Y ECE-A MALE
4 53. JOSEPH SAMUEL M ECE-A MALE
54. KALEESHWARAN M ECE-A MALE
55. KARTHICK B ECE-A MALE
56. LAKSHMANADHASAN S ECE-A MALE
57. LAKSHMANAN K ECE-A MALE
58. MANIKANDAN G ECE-A MALE
59. MANIKANDAN N ECE-A MALE
60. MANOJ KUMAR S ECE-A MALE
61. MELVIN MECVAAN J ECE-A MALE
62. MOHAMED BARUK S ECE-A MALE
63. SARANYA ECE-B MALE
64 PRIYA DHARSHINI S ECE-B MALE
65. SANGILI PERUMAL M ECE-B MALE
66. SIVA BALAN S ECE-B MALE
67. SIVABALAJI M ECE-B MALE
[ 68 SUBASH CHANDRA BOSE S ECE-B MALE
69. NEHA A ECE-B FEMALE
70. NITHISHKUMAR K ECE-B MALE
C 71. NITHYASRI R ECE-B | FEMALE
72. PARTHA SARATHI K ECE-B MALE
73. NADHIYA M ECE-B FEMALE
‘ 74. TAMILARASI C ECE-B FEMALE
[ 75. RAGUL M ECE-B MALE
76 | RAMAPRABAKARANR ECE-B MALE
77. RAMIM ECEB | MALE | JP- g :
78. RAVIKUMARS ECE-B MALE |/ 7, ko
79. SABARI PRASATH P ECE-B MALE |~ il
e | PORMPRAAIRSY _ f ECER 0 ] MALE
. 80. | SAKTHI PRASANNA M| ECEB j MALE L
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Industrial Visit to VE] Technologies, Chennai
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[ndustrial Visit to VEI Technologies, Chennai
SUMMARY REPORT

The purpose of the visit was 10 provide the students with an opportunity to gain practical knowledge about the
functioning of an industry and its various departments. The visit was attended by a I year Students from NPR
CET and took place on December.18%.2021. We were picked up from NPR CET at9:30 pm and travelled by
bus to Chennai. We reached Chennai at 6:00 am and returned to NPR CET at 5:00 am the next day.

VEI Technologies, is R&D company with proficient web dey clopment and software solution company based in
Chennai. They offer an extensive range of services to reach our targeted spectators and carve upour valuable
information focusing on retzining their customers.

From 9:00 am to 12:00 pm. the students visited VEI Technologies and were given a guided tour of thefacility.
They were able to see the various departments in action and understand the working of the industry.

We met the Director of the company. Mr. Babu Ezhilavan, Poonamallee, Chennai, where the company staff
explained about some of their services, Web application development, Website designing, corporate profiles
and presentations, . Application development, maintenance, and . Mail
gateways, Web hosting solutions, .and Flash development.

They interacted with students very well and gave us an insight about the value added coursesthey provide on
, Java and Python. Students are also asked some questions regarding the courses to them and cleared their
doubts.

From 12:00 pm to 1:00 pm. the students had their lunch at a nearby restaurant. From 1:00 pm to 3:00 pm,the
students visited the planetarium. followed by a visit to the zoo from 3:00 pm to 5:00 pm, and then a visit to the
beach from 5:00 pm to 6:30 pm. The students started to return at 8:00 pm and reached NPRCET at 5:00 am the
next day.

Overall, the industrial visit to VEI Technologies in Chennai was a valuable experience for the students to
understand the practical aspects of an industry and its functioning. The visit was well-organized and provided a
good balance between the industrial visit and leisure activities.
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	UNIT I BASIC CIRCUITS ANALYSIS 9+3
	UNIT II NETWORK REDUCTION AND THEOREMS FOR DC AND AC CIRCUITS 9+3
	UNIT III TRANSIENT RESPONSE ANALYSIS 9+3
	UNIT IV RESONANCE AND COUPLED CIRCUITS 9+3
	UNIT V THREE PHASE CIRCUITS 9+3
	TOTAL: 60 PERIODS
	TEXT BOOKS:
	REFERENCES:
	EE8351 DIGITAL LOGIC CIRCUITS L T P C 2 2 0 3
	UNITI NUMBER SYSTEMS AND DIGITALLOGICFAMILIES 6+6
	UNITII COMBINATIONALCIRCUITS
	UNITIII SYNCHRONOUSSEQUENTIALCIRCUITS 6+6
	UNIT IV ASYNCHRONOUS SEQUENTIAL LOGIC CIRCUITS 6+6
	UNITV VHDL 6+6
	TOTAL: 60 PERIODS (1)
	OUTCOMES:
	TEXT BOOKS: (1)
	REFERENCES
	OBJECTIVES:
	UNITI ELECTROSTATICS– I 6+6
	UNITII ELECTROSTATICS– II 6+6
	UNITIII MAGNETOSTATICS 6+6
	UNITIV ELECTRODYNAMICFIELDS 6+6
	UNITV ELECTROMAGNETICWAVES 6+6
	TOTAL : 60 PERIODS
	TEXT BOOKS: (2)
	REFERENCES (1)
	EE8301 ELECTRICAL MACHINES – I  L T P C 2   2 0 3
	UNITI MAGNETIC CIRCUITS ANDMAGNETICMATERIALS 6+6
	UNITII TRANSFORMERS 6+6
	UNITIII ELECTROMECHANICAL ENERGY CONVERSION AND CONCEPTS IN ROTATINGMACHINES
	UNIT IV       DC GENERATORS 6+6
	UNITV DC MOTORS 6+6
	TOTAL: 60 PERIODS (2)
	TEXT BOOKS: (3)
	REFERENCES (2)
	3.
	EE8402 TRANSMISSION AND DISTRIBUTION L T P C
	OBJECTIVES: (1)
	UNITI TRANSMISSIONLINEPARAMETERS 9
	UNITII MODELLING AND PERFORMANCE OFTRANSMISSIONLINES 9
	UNITIII MECHANICAL DESIGN OFLINES 9
	UNITIV UNDER GROUNDCABLES 9
	UNITV DISTRIBUTIONSYSTEMS 9
	TOTAL: 45 PERIODS
	TEXT BOOKS: (4)
	REFERENCES (3)
	OBJECTIVES: (2)
	UNITI INTRODUCTION 9
	UNITII ELECTRICAL ANDELECTRONICINSTRUMENTS 9
	UNITIII COMPARATIVE METHODSOFMEASUREMENTS 9
	UNITIV STORAGE ANDDISPLAYDEVICES 9
	UNITV TRANSDUCERS AND DATAACQUISITION SYSTEMS 9
	TOTAL: 45 PERIODS (1)
	TEXT BOOKS: (5)
	REFERENCES (4)
	OBJECTIVES: (3)
	UNITI ICFABRICATION 9
	UNITII CHARACTERISTICS OF OPAMP 9
	UNITIII APPLICATIONSOFOPAMP 9
	UNITIV SPECIAL ICs 9
	UNITV APPLICATION ICs 9
	TOTAL: 45 PERIODS (2)
	TEXT BOOKS: (6)
	REFERENCES (5)
	IC8451 CONTROL SYSTEMS LTPC3 2 04
	UNITI SYSTEMSAND REPRESENTATION 9
	UNITII TIMERESPONSE 9
	UNITIII FREQUENCY RESPONSE 9
	UNITIV STABILITY ANDCOMPENSATOR DESIGN 9
	UNITV STATEVARIABLEANALYSIS 9
	TOTAL (L: 45+T:30): 75 PERIODS
	TEXT BOOKS
	REFERENCES (6)
	UNITI POWERSYSTEM 9
	UNITII POWERFLOWANALYSIS 9
	UNITIII SYMMETRICAL FAULTANALYSIS 9
	UNITIV UNSYMMETRICALFAULTANALYSIS 9
	UNITV STABILITYANALYSIS 9
	TOTAL: 45 PERIODS (3)
	TEXT BOOKS: (7)
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