CHAITANYA BHARATHI INSTITUTE OF TECHNOLOGY
(AUTONOMOUS)

DEPARTMENT OF ELECTRICAL & ELECTRONICS ENGINEERING
INSTITUTE VISION AND MISSION:
Vision:
Tobecentreof excellencén technicaleducatiorandresearch

Mission:
Toaddress themergingheedghroughqualitytechnicaleducatiorandadvancedesearch

DEPARTMENT VISION AND MISSION:

Vision:

To achieve Academic and Professional Excellence in Teaching and Researcframtibe areas of
Electrical and Electronics Engineering \s-Vis serve as a Valuable Resource for Industry and
Society.

Mission:

Empowering the Faculty and Student Rendezvous to Nurture Interest for Conceptual Keystone,
Applied Multidisciplinary Research, Inspiring Leadership and Efficacious Entrepreneurship
culture , Impeccable Innovation in frontier areas to be synergetic with Environmental, Societal
and Technological Developments of the National and International community for Universal
Intimacy.

M1: Emphasison providing Strong Theoretical Foundation & Engineering Leadership
Eminence,infusion of Creativity and Managemeskill while maintaining Ethicsand
Moral for Sustainabl®evelopment(Individual development)

M2: Enable the Faculty anStudent Interactions to trigger interest for Applied Multidisciplinary

Research and Entrepreneurship Culture resulting in Significant Advancement of the field

of Specialization with Involvement of Industries and Collaborative Educational Networks.
(Senseof Ownership, Networking and Eco systemDevelopment)

M3: Extend the Conducive Neighborhoods for Innovation in frontier areas to keep pace with
Environmental, Societal and Technological Developments of the National and International

Communityto ServeHumanity. (Serviceto Society, Atmanirbhar Bharat)
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PROGRAMME EDUCATIONAL OBJECTIVES (PEOS):

™ PEO 1- Graduateswill Ennoblein offering Design solutions for Complex Engineering
Problems using appropriate modern Software tools, with the specifiedd of the Industry
andProtagonisin transformingheSocietyinto a KnowledgeSociety.

™ PEO 2- Graduates will Elevate Engineering Leadership and will be recognized as Experts
working in Government, Consultifgms, International organizations with their Creativity in
Designof Experiments Analysis andnterpretation oDataandSynthesisof Information.

™ PEO 3- Graduateswill Exalt in their Professionalcareerby Persistencen Teamwork,
Ethicalbehavior,Proactiveénvolvement,andEffectiveCommunication.

™ PEO 4- Graduate will Excel by becoming ResearchBspfessors and Entrepreneunso
will create and Disseminate new knowledge in the frontier areas of Engineering, Technology
andManagement

PROGRAM OUTCOMES (POs):

1. Engineering Knowledge Apply the knowledge of mathematics,science, engineering
fundamentals,and an engineeringspecializationto the solution of complex engineering
problems.

2. Problem Analysis: Identify, formulate, review researchliterature, and analyze complex
engineering problems reaching substantiated conclusions using first principles of
mathematicspaturalsciencesandengineeringciences.

3. Design/Development of SolutionsDesign solutions for contgx engineering problems and
design system componentsor processeshat meet the specified needswith appropriate
consideration for the public health and safety, and the cultural, societal, and environmental
considerations

4. Conduct Investigations of ComplexProblems. Use researchased knowledge and research
methods including design of experiments, analysis and interpretation of data, and synthesis of
theinformationto providevalid conclusions

5. Modern Tool Usage Create, select, and apply appropriate tegines, resources, and modern
engineering and IT tools including prediction and modeling to complex engineering activities
with anunderstandingf thelimitations.

6. The Engineer and Society Apply reasoning informed by the contextual knowledge to assess
socktal, health, safety, legal and cultural issues and the consequent responsibilities relevant to
theprofessionakngineeringractice.

7. Environment and Sustainability: Understand the impact of the professional engineering
solutions in societal anehvironmental contexts, and demonstrate the knowledge of, and need
for sustainablelevelopment.

8. Ethics: Apply ethical principlesnd commito professionagthicsand responsibilitieand
normsof the engineeringractice.

9. Individual and Team Work: Function effectively as an individual, and as a member or
leader indiverseteams,andin multidisciplinarysettings.




10. Communication: Communicateeffectively on complex engineeringactivities with the
ergineering community and with society at large, such as, being able to compreaedd
write effective reports and design documentation, make effective presentations, and give and
receiveclearinstructions.

11. Project Management and Finance Demonstrateknowledge and understandingof the
HQJLQHHULQJ DQG PDQDJHPHQW SULQFLSOHV DQG DSSO
leaderin a team,to manageprojectsandin multidisciplinaryenvironments.

12. Life-long Learning: Recognize the need for, and have pheparation and ability to engage
in independenandlifelong learningin thebroadestontextof technologicathange.

PROGRAM SPECIFIC OUTCOMES (PSOS):

PSO 1:Evaluate complex Engineering Problems to meet the distinct need of Industry & Society, by
utilizing knowledge of Mathematics, Science, Emerging Technologies such asBidck
chain& IT tools.

PSO 2:Exhibit Latent talent in understanding the Engineering and Administration standards at work
placeasateameaderto managdrojectsin theMulti-Disciplinary Environments.

PSO 3: Establish Engineering Expertise in Power system, Machines and Drives Systems and also
Pursue Research in the Frontier areas such as Embedded systems, Renewable Energy, E
Mobility andSmartgrid.




CHAITANYA BHARATHI INSTITUTE OF TECHNOLOGY (A)

AICTE Model Curriculum with effect from AY 2022 -23
DEPARTMENT OFELECTRICAL & ELECTRONICS ENGINEERING

SEMESTER #V

Iﬁgtf:ﬁ{:?i%r? f Schemeof Examination
S.no Course Code Title of the Course Hours per week | Duration Maximum Marks | Credits
of SEE in
L T P Hours CIE SEE
THEORY
Core #10
1 20EECL7 ElectricalMachinesl| 3 3 40 60 3
Core -11 ) )
2 20EEC18 PowerSystemsil 3 3 40 60 3
Core -12
3 20EEC19 | Microcontrollersand 40 60
Applications 3 - - 3 3
Core -13 ) )
4 20EEC20 ControlSystems 3 3 40 60 3
. 20EEEXX | PE-| 3 - - 3 40 60 3
6 20EEExx | PE-2 3 - - 3 40 60 3
7 20xx Oxx | OE-1 3 - - 3 40 60 3
PRACTICALS
8 20EEC21 | ControlSystemd.ab - - 2 3 50 50 1
20 EE C22 Electrical Machinesl| ) ) 2 3 50 50 1
9 Lab
Microcontrollersand
10 20EEC23 ApplicationsLab - - 2 3 50 50 1
11 20EGCO3 | Employability Skills - - 2 3 50 50 1
12 20EE 02 | Industrial/ 3-4 Weeks/9CHours 50 - 2
Rural Internship
Total 21 - | os]- 530 | 620 27
Clock Hours Per Week: 29
L: Lecture P: Practical/Project Seminar/Dissertation CIE: Continuous Internal Evaluation
T: Tutorial SEE: SemesterEnd Examination




CHAITANYA BHARATHI

INSTITUTE OF TECHNOLOGY (A)
AICTE Model Curriculum with effect from AY 2022-23

DEPARTMENT OFELECTRICAL & ELECTRONICS ENGINEERING

SEMESTER =V

List of CoursesOffered in Program Elective-| List of CoursesOffered in Program Elective-l|
Coursecode Title of the Course Coursecode Title of the Course
20EEE11 ElectricalDistribution Systems 20EEE21 High VoltageEngineering
20EEE12 AdvancedPowerConverters 20EEE22 Switch ModePowerConverters
20EEE13 SimulationTechniquedn 20EEE23 OptimizationTechniques

ElectricalEngineering
20EEE14 Electroniclnstrumentation 20EEE24 Renewabld&nergyTechnologies
20EEE15 ElectricalMachineDesign 20EEE25 SpeciaElectricalMachines
20EEE16 ComputerArchitectureand 20EEE26 BasicVLSI Design
Organization




CHAITANYA BHARATHI INSTITUTE OF TECHNOLOGY (A)
AICTE Model Curriculum with effect from AY 2022-23

DEPARTMENT OFELECTRICAL & ELECTRONICS ENGINEERING

SEMESTER #VI

Schemeof L
Instruction Schemeof Examination
S.no Course Code Title of the Course Hours per week Duration Maximum Marks Credits
of SEE in
L T P Hours CIE SEE
THEORY
Core -13
. - - 4
1 20EEC24 PowerSystemProtection 3 3 0 60 3
Core -14
. 3 - - 3 40 60 3
2 20EEC25 | PowerSystemOperation
andControl
Core -15 ) )
3 20EEC26 | ElectricalDrives 3 3 40 60 3
Core -16 ) )
4 20EEC27 | loT for Electrical 3 3 40 60 3
Engineering
: 20EEExx | PE°3 3 | - | - 3 40 60 3
Indian Constitution&
L 2 - - 2
6 20EGMO1L FundamentaPrinciples NC
PRACTICALS
7 20 EEC28 | Power Systemkab - -2 3 50 50 1
] 20 EEC29 ElectricalSimulation . . 2 3 50 50 1
Lab
0 20 EEC30| ElectricalDrives Lab . . 2 3 50 50 1
10 20 EEC31| 'oT Lab : -] 2 3 50 50 1
Total 17 - 08 30 440 510 19
Clock Hours Per Week: 25
L: Lecture T: Tutorial P: Practical/Project Seminar/Dissertation
CIE: Continuous Internal Evaluation SEE:Semester End Examination
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CHAITANYA BHARATHI INSTITUTE OF TECHNOLOGY (A)
AICTE Model Curriculum with effect from AY 2022-23

DEPARTMENT OFELECTRICAL & ELECTRONICS ENGINEERING

SEMESTER VI

List of Courses offered in Program Elective-lI|
Coursecode Title of the Course
20 EEE31 Advanced power System

Protection
20 EEE32 Power Electronics for
Renewablé&nergySystems
20EEE33 Utilization of Electrical
Energy
20EEE34 Power QualitfEngineering
20EEE35 AdvancecElectricalDrives
20EEE36 Digital Signal Processing




DISTRIBUTION OFCREDITS FROM I TO VIl SEMESTER
3
ITEM CREDITS ALLOTED *% OF CRED(':TRSESIL%TSOF TOTAL
S ! 21 13.13
= . 20 125
M ] 24 5
= v 21 13.13
S v 27 16.88
T Vi 19 11.88
E Vi 17 10.63
R VIIT 11 =
Total 160 100
HSC 115 719
BSC 22 13.75
BESC 51E —
PCC a7 =
PEC 15 9.38
OEC 3 —
HPeS 14 9.38




CreditDistribution for the B.E Electrical& ElectronicsEEngineeringCurriculum

Credits

HSC 11.5
BasicScienceCourse 22
BasicEngineeringScienceCourses 21.5
ProfessionaCoreCourses 64
ProfessionaElectiveCourses 15
OpenElectiveCourses 12
InternshipsProjectand Seminar 14

Total 160




V-SEMESTER
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CHAITANYA BHARATHI INSTITUTE OF TECHNOLOGY (A)

AICTE Model Curriculum with effect from AY 2022 -23
DEPARTMENT OFELECTRICAL & ELECTRONICS ENGINEERING

SEMESTER #V

Iﬁgtf:ﬁ{:?i%r? f Schemeof Examination
S.no Course Code Title of the Course Hours per week | Duration Maximum Marks | Credits
of SEE in
L T P Hours CIE SEE
THEORY
Core #10
1 20EECL7 ElectricalMachinesl| 3 3 40 60 3
Core -11 ) )
2 20EEC18 PowerSystemsil 3 3 40 60 3
Core -12
3 20EEC19 | Microcontrollersand 40 60
Applications 3 - - 3 3
Core -13 ) )
4 20EEC20 ControlSystems 3 3 40 60 3
. 20EEEXX | PE-| 3 - - 3 40 60 3
6 20EEExx | PE-2 3 - - 3 40 60 3
7 20xx Oxx | OE-1 3 - - 3 40 60 3
PRACTICALS
8 20EEC21 | ControlSystemd.ab - - 2 3 50 50 1
20 EE C22 ElectricalMachines II ) ) 2 3 50 50 1
9 Lab
Microcontrollersand
10 20EEC23 ApplicationsLab - - 2 3 50 50 1
11 20EGCO3 | Employability Skills - - 2 3 50 50 1
12 20EE 102 | Industrial/ Rural 3-4 Weeks/9CHours 50 - 2
Internship
Total 21 - | os]- 530 | 620 27
Clock Hours Per Week: 29
L: Lecture P: Practical/Project Seminar/Dissertation CIE: Continuous Internal Evaluation
T: Tutorial SEE: SemesterEnd Examination
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CHAITANYA BHARATHI

INSTITUTE OF TECHNOLOGY (A)
AICTE Model Curriculum with effect from AY 2022-23

DEPARTMENT OFELECTRICAL & ELECTRONICS ENGINEERING

SEMESTER =V

List of Courses o ffer e din Program Elective List of Coursesoffered in Program Elective-ll
Coursecode Title of the Course Coursecode Title of the Course
20EEE11 ElectricalDistribution Systems 20EEE21 | High Voltage Engineering
20EEE12 AdvancedPowerConverters 20EEE22 | Switch ModePower Converters
20EEE13 Simulation Techniques illectrical 923 | Optimization Techniques

Engineering
20EEE14 Electronic Instrumentation 20EEE24 | Renewable Energy Technologies
20EEE15 Electrical Machine Design 20EEE25 | SpeciaElectricalMachines
20EEE16 Computer Architecturand 20EEE26 | BasicVLSI Design

Organization

"Job satisfactions anycombinatiorof PsychologicalPhysiologicakndenvironmentatircumstances

thatcause personruthfully to sayl am satisfiedvith my job."

-Hoppock
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20EEC17 With effect from the academic year 202223

ELECTRICAL MACHINES -1I

(Semesteiv)
Instruction 3 L Hours per Week
Duration of SEE 3 Hours
SEE 60 Marks
CIE 40 Marks
Credits 3

Prerequisite: Basicknowledge of Electrical Engineering, Machines and Circuit analysis.
Course Objectives:This course aims to:

1. To understanthe construction and operation of AC machines.
2. To analyze the performance aspects of induction motor and Synchronous generato
3. Todiscuss about Synchronous Motor performancdtarafarting methods.

Course OutcomesAfter completion of this course, students will be able to:

1. Acquirethe knowledge of Constructional and operational features of ac machines.
2. Understandhevarious starting methods and speed control of ac machines.

3. Explain the concepts of ac machines.

4. Describe the applications of ac machines.

5. Analyzethe performance characteristics of ac machines.

UNIT -I

Fundamentals of AC machine windings: Slots for windingdarmonics (slot and teeth Harmonics),Suppression 0
Harmonics, fulpitch and short pitch coils, concentrated winding, distributed winding, pitch factor, distribution facto
Numerical problems.

UNIT -II

Three phase Induction Machines: Review of Cargton and Operational features, equivalent circuit, torque expressio,
starting torque, maximum torque, torgsl@o characteristics, parameter variation on torque speed characteristics (variatiof
rotor and stator resistances, stator voltage, frequeoeogping and crawling, power flow, losses and efficiency, no load an
blocked rotor tesNumerical predetermination of performance characteristics using circle diagram, Doubly fed induc
generator(DFIG). Starting methods: primary resistors, auto transf, stardelta and DOL starting. Speed control methods
from stator and rotor side.

UNIT -l
Singlephase induction motors : Constructional features double field revolving theory, Split phase, Shaded pole
Capacitor type motors, equivalent circaipplications.

UNIT -IV

Synchronous generators: Constructional features, cylindrical and salient pole rotor synchronous -nugeetereged EMF,
equivalent circuit and phasor diagram, armature reaction, synchronous impedance, open circuit, short ceswitpanger
factor characteristics, voltage regulation by EMF, MMF and ZPF method, Salient pole alternators two reaction theory, H
diagram, power angle characteristics. Parallel operation of alternatgnshronization and load division. Analysis stfort
circuit current wave formtdetermination of sufransient, transient and steayWDWH UHDFWDQFHTV

UNIT -V
Synchronous motor : Theory of Operation, methods of starting, variation of current and power factor with excitation. g
load and on loa®/ and inverted V curves. Hunting and its prevention. Synchronizing power, Synchronous condenser.
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Text Books:

1., - 1DJUDWK DQG ' 3 .RWKDUL 3(OHFWULF ODFKLQHV" OF*UDZ +L
2. P.S.BmKUD 3(OHFWULFDO ODFKLQHU\" .KDQQD 3XEOLVKHUYV
3. - % *XSWD 6. .DWDULD 6RQV 37KHRU\DQG SHUIRUPDQFH RI HOHEF
4, $VKIDT +XVVDLQ 3(OHFWULFDO ODFKLQHV" 'DQDSDWUDL DQG VRQV

Suggested Reading:
1. AE.)LW]JHUDOG DQG & .LQJVOH\ (OHFWULF ODFKLQHU\" OF*UDZ +L
2.0 * 6D\ 33HUIRUPDQFHDQG GHVLJQ RI $& PDFKLQHV™ &%6 3XEOLVH
3.$ 6 /IDQJVGRUI 333OWHUQDWLQJ FXUUHQW PDFKLQHV" OF*UDZ +LO
4 3 & 6HQ 33UILQHEWOHV¥OMIFKLQHY DQG 3RZHU (OHFWURQLFV"™ -RKQ
5. - XKD 3\UKRQHQ 7DSDQL -RNLQHQ 9DOHULD +UDERYFRYD 3'HVLJQ

Wiley& Sons, Ltd. 2008.

CO-PO & PSO Correlation Articulation Matrix

O%?ggsrfe PO1 |PO2|PO3|PO4 | POS5 | PO6 | PO7 | POS | PO9 | PO10 [PO11|PO12 |PSO1| PSO |PSO3
col 3 2 2] 2 2 -1 -1 -] - - - - 1 2 2
cO2 3 3 2 2 2 -1 -1 -] - - - - 1 2 2
cO3 3 3] 2 2 2 -1 - - - -1 -1 -1 2 21 2
co4 3 3] 2 2 2 -1 -1 - - -1 -1 -1 2 21 2
cos5 3 3| 2| 2| 2| | ~-| | - - | - 12| 2| 2

"Therearetwo primarychoicesin life: toacceptconditionsastheyexist, or accepttheresponsibility
for changinghem."
-DenisWaitley
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With effect from the academic year 2622

20EE C18
POWERSYSTEMS-II
(Semesteiv)
Instruction 3 L Hours per Week
Duration of SEE 3 Hours
SEE 60 Marks
CIE 40 Marks
Credits 3

Prerequisite: Power Systems

Course Objectives:
1. Tounderstanthemodelingoftransmissiorlines andheir performancecalculations
2. To understangder unit representatiof power systemandfault calculationanalysis
3. Tounderstanthecause®f over voltagesandpower flow analysisof given power system.

Course OutcomesAfter completion of this course, students will be able to:

1. Analyse theperformancefdifferenttypesoftransmissiorlinesandevaluate theoronaeffect on transmissiorlines
2. Understantheapplicationof per unitquantitiesn power systems
3. Classifydifferenttypesof faultsandapplysymmetricalcomponentto solvethepower systemproblem
whensubjectedodifferent fault conditions
4.  Describehecause®f overvoltagesandanalyseeflectionandrefractioncoefficientsof overheadinesandcables
5. Apply GaussseidelmethodandNewtonRaphs ormethodto find power flows andvoltagesof thegiven power system.
UNIT |

Modelling of Transmission Lines: Short, medium, long lines, Léakulations, Tuned Lines, Surge impedance loading,
Travelling wave equations, series and shunt compensation of Transmission lines, numerical problems; Corona: C
Disruptive and Visual Critical Voltages, Power loss, minimization of Corona effects.

UNIT-II
Per Unit Representatiotuse of per unit quantities in power systems, Advantages of per unit system. Symmetrical Fal

Typical waveform under balanced terminal short ciragbditions: steady state, transient and sub transient equivale
circuits,Reactance of Synchronous Machines, fault calculations, Short circuit capacity of a bus.

UNIT -l
Unsymmetrical FaultsSymmetrical components of unsymmetrical Phasors, Power in terms of symmetrical compong

sequence impedance and sequence networkglieBee networks of unloaded generators, Sequence impedances of cir
elements, Single line to ground, limline and double line to ground faults on unloaded generator, Unsymmetrical faults
powersystems.

UNIT -IV
Transients in Power System&eneration of Ovevoltages: Causes of over voltages, lightning and Switching Surge

Reflection and refraction coefficients, Junction of cable and overhead lines, Junction of three lines of different na
impedances, Bewlelyattice diagram.

UNIT -V
Power Flow Analysis:Formation of Bus Admittance Matrix. Real and reactive power balance equations at a node. Load

Generator Specifications. Application of numerical methods for solution ofimegr algebraic equation&auss Seidel and
Newton-Raphsormethodsfor the solutionof the powerflow equation.
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Text Books:

1. - -*UDLQJHU DQG :

2. 2

, (OJHUG

3. &/ :DGKZD

Suggestedreading:

6WHYHQVRQ 333RZHU 6\WVWHP $QDO\VLV" OF*
3(OHFWULF (QHU aw aiN\Esvcaton, IORFHIRU\" O0F*U
3(OHFWULF 3RZHU 6\VWHPV 7KHRU\" 1HZ $FDGHPLF 6F

1. $5 %YHUJHQ DQG 9 9LWWDO 33RZHU 6\WVWHP $QDO\VLV" 3HDUVRQ

2. '3 .RWKDUL DQG , - 1DJBGDVWWKHPOREHMWNYLIRZEAB*UDZ +LOO (GXFDW,

3. % 0 :HHG\ % - &RU\ 1 -HQNLQV - (NDQD\DNH * 6WUEDF 3(OHF

CO-PO & PSO Correlation Articulation Matrix
Course

Outcome PO1| PO2| PO3| PO4| PO5| PO6| PO7| PO8| PO9|P0O10|PO11|PO12 PSO1PS0O2 PSO3
co1 3| 3 |1 3 | - | - | - - -] - - 2]3 1
co2 3 3 | 2 2 2 | | =] =| === 2|32
co3 3 3 1 e < e e e e - -- 2 3 -
Co4 3 3 | 2| 2| 3 | ||| -] -] -|-1]3]3]°2
CO5 3 3 2 3 3 -- -- -- -- - - - 3 3 2

"It is hewho mustfirst sellhimself. Theproductitself is secondary"

-GeorgeMatthewAdams
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With effectfromtheacademigear20222023

20EEC19
MICROCONTROLLERS AND APPLICATIONS
(Semesteiv)
Instruction 3 L Hours per Week
Duration of SEE 3 Hours
SEE 60 Marks
CIE 40 Marks
Credits 3

Prerequisite: Studentshouldhave basi&nowledgeof Digital Electronicsandprogrammingn C language.
CourseObijectives: This courseaimsto:

1. ToUnderstandhefundamentalandProgrammingising8051Microcontroller
2. ToUnderstandProgrammingndinterfacingusing8051Microcontroller.
3. TounderstanthefundamentalandprogrammingusingARM 7 controller

Course Outcomes: After completion of this course,esttgiwill be able to:

Understandheinternalarchitectureof 8051Microcontroller

Do AssemblyLanguagdProgrammingising8051Microcontroller.
InterfaceApplicationdevicedo 8051 MicrocontrollerandCommunicatiorProtocols
Understandheinternalarchitectureof ARM controller

ProgrammingisingARM controllerLPC 2148

arowd =

UNIT =
Fundamentalsof processorscontrollers and the 8051 Architecture::

Fundamentals of Microprocessor, Basic Block Diagrams of Microprocessor and Microcontroller, Rateoobntrollers in

embedded Systems. 8051 microcontrellaternal Block Diagram, CPU, ALU, address, data and control bus, Working

registers, SFRs, Stack and Stack Pointer, Program Counter, /0O ports, Memory Structures, Data and Program Memory

TimingdiagramsaindExecutionCycles, timers, counters.

UNIT I
Instruction Set and Programming: Instruction syntax, Data types, Addressing modes. 8051 Instruction set, Instruct

timings, Data transfer instructions, Arithmetic instructions, Logical instructions, Branch instructions, Subroutine
instructions, Bit manipulation instruction. Assembly language programs, C language programs. Assemblers and com
Programmingnddebuggingools

UNIT i
External Communication and Application Interface: Interfacing Memory and |/Oexpansionbuses,control signals,

memory wait states. Interfacing of peripheral devices such as General Purpose I/O, ADC, DAC, memory devices. LED
andkeyboardnterfacing.Steppemotor interfacing,DC Motor interfacing,sensorinterfacing.

Communicatiorprotocols: Brief overviewon RS232)2C, SPI,CAN, Blue-toothandZig-bee..

UNIT IV
ARM: Introduction to RISC ProcessorsARM Design Philosophy, ARM Processorfamilies, Architecture Revisions,

RegistersProgramstatugegister,Pipeline,Introduction toExceptions.
ARM 7 Microcontroller (LPC2148): Salient features of LPC 2148, Pin description of 2148, Architectural Overview. ARN
7(LPC2148) Peripherals:Description of GeneralPurposelnput/output (GPIO) ports, Pin control Block. Features,Pin
description, RegistedescriptionandoperationofPLL, Timers,PWM, ADC, DAC.
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UNIT =V

ARM Instruction Set: ARM data types, Data processing instructions, Branch instructions;3toael instructions, Software
interrupt instruction, Program Status Register instructions, Loading constants, and Conditional executions. Introducti
THUMB instructions: Differences between Thumb and ARM modes, Register usage.

Text Books:
1. 0 $ 0OD]JLGL - * O0OD]LGL DQ G 8b51MictoEantrQliérand Briibedtied Systems: Using
$VVHPEO\DQG & 3HDUVRQ (GXFDWLRQ
2. $QGUHZ 1 60RVV 'RPRQLF 6\PHV &KULV :ULJKW 3%$50 6\VWHP 'HYHQ
V\VWHP VRIWZDUH" H (OVHYHU

3. AndewN.Sloss, Dominic Symes, ChLV :ULJKW 3$50 V\VWHP'IGWHLYIHQA RS HAUQ/G* RISGWH. P |
SuggestedReading:
1. . - $\DOD 3 OLFURFRQWUROOHU" 'HOPDU &HQJDJH /HDUQLQJ

2. Lyla B. Das, "Architecture, Programming and Interfacing of {mawer Processor&RM 7, CortexM",
CENGAGE,2017.
3. 'DYLG ( 6LPVRQ 3(PEHGGHG V\VWHP 3ULPHU"~ 3HDUVRQ 3XEOLFDWL

CO-PO & PSO Correlation Articulation Matrix

COs| PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 |PO11 |PO12 |PSO1 |PSO2 [PSO3
coll 2] 2] 1] 1 1 : : - - - - - 1 1 -
corl 2| 3] 3] 2 1 : : - - - - - 1 2 -
cosl 2| 3] 3] 2 1 : : - - - - - 1 3 1
coa 2| 2] 2| 2 1 . . - - - - - 1 1 1
cosl 1| 2] 2|1 1 : : - - - - - 1 1 2
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With effectfrom theacademigear20222023

20EEC20
CONTROL SYSTEMS
(Semesteiv)
Instruction 3 L Hoursper week
Duration of SEE 3 Hours
SEE 60 Marks
CIE 40 Marks
Credits 3

Prerequisite: Studentshouldhavea priorknowledgeof 1 H Z W RWs{Qitcuit theory, Vector Calculus&Differential
Equations,Laplacdransformandtheir propertiesandlinear algebra

Course Objectives:

1. Tounderstandifferenttypesof linear controlsystemsand theirmathematicamodeling.
2. Tostudy the stabilitgnalysisbothin timeandfrequencydomains.
3. To studythe concepts of State spaepresentation of Linear Time invariant systems (LTI).

Course OutcomesAfter completing this course, students will be able to:

Understandlifferentmathematicamodelsfor anyelectramechanical. Tl systems.
DetermingheTransferfunctionof anLTI systermusingblockdiagram& signalflow graphapproach.
Analyzethegivenfirst andsecondrdersystemdbasedn theirperformancgarameter&PID controllers
Analyzeabsoluteandrelativestabilityof anLTI systenusingtimeandfrequencydomaintechniques.
Tounderstandheconceptof compensatorandbeableto drawits frequencyesponse
Developvariousstatespacenodelsfor LTI system&ndto determingts ControllabilityandObservability

ok whPE

UNIT -I
Introduction to Control SystemsOpenloop, closedoop Systemwith illustrationsandother classificationof control

systems, Impulse response and Transfer Function, Mathematical modeling of Mechanical and Electrical Systems,
AnalogoussystemsJFeedbaclcontrol characteristics effects offeedbak.

UNIT -II

Mathematical Models of Physical Systemsintroduction of servo motors & Synchro pair, Modeling of armature and- field
controlled D.C motors, Block diagram algebra, Signal flow graphs and problems on conversion from block diagram to signal
flowgraph.

UNIT -l
Time Response AnalysisStandard test signals, Time response of first and second order systems for standard test inputs,

Application of initial and final value theorem, Static error coefficients and steady state error (for startdapditesgnals),
Performance parameters of a secondker systems based on the tinesponse. Concept of Stability, Rotturwitz Criteria,
Relative Stability analysis, root locus technique, Typical systems analyzed by root locus technique, Respéhdel \8ith
PID controllers

UNIT - IV
Frequency Response Analysistntroduction, Frequency domain specifications for a second order system, Relationsh

between time and frequency response, Bode plots, Polar plots, Nyquist stability criterion, Relative ssaigi Nyquist
criterion. Stabilityanalysisof plotsbasedn gainandphasemargin,Introductionto Lag andLeadnetworksandtheir Transfer
functions.

p
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UNIT -V

State Variable Analysis and Introduction to Discrete Control SystemsConcepts of statestate variable, State models of
linear time invariant systems, Derivation for state models from transfer functions and differential egBédientansition
matrixand its properties, Solution of state equations in time & Laplace domain, Eigen values and Stability Analysis, Co
of Controllabilityand ObservabilityIntroductionto discretecontrol systems

Text Book:
1. 1.J. Nagrath, M. Gopal, Control System Engirieg, New Age International (P) Limited Publishers, 5th Edition, 200,
2. % & . XR $XWRPDWLF &RQWURO 6\VWHPV -RKQ :LOH\ DQG VRQTYV 3
3. K. Ogata, Modern Control Systems, 5th Edition.PHI publication, 2010.
4. A. Anand Kumar, Contrabystems, 2nd Edition, PHI publications, 2014.

SuggestedReadings:
1. M.Gopal, Control Systems Principles and DesiGata McGraw Hill, 2nd Edition, 2003.
2. N.C Jagarcontrol Systems, 2nd Edition, BS Publications, 2008
3. N. Nise, Control Systems Engineering, étlition, Willey Publications, 2011

CO-PO& PSO Correlation Articulation Matrix:

COs | PO1| PO2| PO3| PO4| PO5| PO6| PO7| PO8| PO9| PO10| PO11| PO12| PSO1 PSO2 PS03
coll 3| 2] 2| 2| 2| - -] - - - - 2 - 2
cCo2l 3| 2] 2| 1| 1] - -] - - - - 1 - 1
co3l 3| 2] 1| 3| 2] - -] - - - - 1 - 2
co4l 3| 3| 2| 3| 3| - -] - - - - 2 - 2
cos|l 3| 2] 2| 2| 3| - - . - i 2 ] )
Co6l 3| 3| 3| 3| 3| - -] - - - - 3 - 3

"If my mindcanconceivét, my heartcanbelieveit , | knowl canachievet!"

-Jessdackson
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With effectfrom theacademigyear20222023

20EEE11
ELECTRICAL DISTRIBUTION SYSTEMS
(Semesteiv- Program Electivel)
Instruction 3 L Hours per week
Duration of SEE 3 Hours
SEE 60 Marks
CIE 40 Marks
Credits 3

Prerequisite: Power system#, Switchgear and Protection
Course Objectives:The Objectives of the Course are:
1. To studythe load characteristics of distribution systems and understand the substation schemes,
voltage drop calculation of different service areas.
2. To know about primary and secondary distribution systems and their characteristics.
3. To study different voltage control methods and applications of capacitors in distribution systems

Course Outcomes:After Completion of the Course, Student will be able to:

1. Solve the problems on load factor, loss factor, coincidence factor and discuss the characteristic so floads along
with load growth

2. lllustrate the substation bus schemes and determine the ratitagge drop of substations
3. Describe types and characteristics of primary and secondary distribution system and find voltage drop and power
losses.

4. Find voltage drop and power loss of thygease & northree phase lines and analyhe distribution costsand
voltagecontrolmethodsn thedistributionsystem

5. Calculate there active power requirements of the distribution system and summarize the functions and
communications used in distribution automation

UNIT -I

Load CharacteristicsDemand,demandcurve,loaddurationcurve,Diversifieddemanecioicident Demand, Coincidence
factor, Contribution factor problems, Relationship between load and loss factors load growth, Rate sGustaneer
billing, Classification of loads (residenti@ipmmercial, agricultural, and industrial) and their characteristics.

UNIT -II
SubTransmission Lines and Substatiolgpesof subtransmissiorines, Distribution substationsSubstatiorbus schemes,
Rating of distribution substation, Service area with multiple feeders, Percent voltage drop calculations.

UNIT -l
Primary and Secondary Feedefgpes of primary systems, Radial type, Loop type and Primary network, Primary feede
loading, Radibfeeder with uniformlydistributedioad, Secondaryoltagelevels,Secondarypanking,Secondaryetworks.

=

UNIT -IV

Voltage Drop and Power Loss Calculatiovgltage dropand power loss calculations, -Bhase Non 3-phaseprimaryines,
Single phase twavire laterals with ungrounded neutral, Single phase two wire ungrounded laterals, two phassuhls
lateral,Methodto analyzedistributioncosts,Voltagecontrolmethods Feedeoltageregulators.

UNIT -V
Application of Capacitorsto Distribution Systems:Effectsof seriesandshuntcapacitorsPowerfactor

correction Economidustificationfor capacitorsl.ocationandsizingof capacitorsn distributionsystem.
Distribution SystemAutomation:Definitions,controlfunctions,Level of penetratiorof DA, Typesof communication
systemsSupervisorycontrol anddataacquisition.
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Text Books:

1. TuranGonen ElectricPowerDistributionEngineering, TMH,3rdEdition,2016.
2. A.S.Pabla,ElectricPowerDistribution, TMH,6thEdition,2012.

SuggestedReadings:
1. M.K.Khed Kar, G.M.Dhole,ElectricPowerDistributionautomation,LaxmiPublications,2010.

2. William Kersting,Distribution SystemModelling andAnalysis,3rdEditionlCRCPress,2015.

3. S.SivanagarajliandV.Sankar ElectricPowerDistributionandAutomation,DhanpaiRai& Co,2012

CO-PO & PSO Correlation Articulation Matrix:

COs | PO1| PO2| PO3| PO4| PO5| PO6 | PO7| PO8| PO9| PO10| PO11| PO12| PSO1| PSO2 PSO3
co1| 3| 2| 1 - - : - - - - 1
co2| 3| 2| 1 - - - : - - - - 1
co3| 3| 2| 1 N i ; ] ] ] 1
co4| 3| 2| 1 N i ] ] ] ] 1
cos5| 3| 2| 1 - - - - - - . 1

"Tact:theability to describe otherastheyseethemselves."

-Abraham Lincoln
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20EEE12 With effectfromtheacademigear20222023

ADVANCED POWER CONVERTERS
(Semestel/- ProgramElectivel)

Instruction 3 L Hours per week
Duration of SEE 3 Hours
SEE 60 Marks
CIE 40 Marks
Credits 3

Pre-requisites: Power Electronics

CourseObjectives:
1. Tostudyvariousmodernpowerelectronialevicesanddifferentpowerfactorimprovementechniquesn converters.
2. Tostudytheconcept®f Multi pulseandMultilevel powerelectroniccircuits.
3.  Tounderstandifferentapplicationof powerconverters.

Course OutcomesAfter the completion of theourse, students will be able to:

1. Outlinevariousfeaturesandelectricalspecificationgor achosermodernpowerelectroniadevice.
2. Understandlifferentpowerfactor improvementechniquedn converters.
3. Comprehendheoperationof Multi-Pulseconverter@nddesignits performancearameters.
4. Applytheconceptof differentMultilevel Inverterghatsuitsfor industrialapplications.
5. Recognizeheapplicationsof power converters.
UNIT 1:

Modern Power Semiconductor DevicesGate Turn Off SCR(GTQOSCR), MOS Turn off Thyristor (MTO), Emitter Turn
Off Thyristor (ETO), Integrated Gate CommutatedThyristor (IGCTs), MOS-controlled Thyristors (MCTs), symbol,
structureandequivalentcircuit, comparisonof their features.

UNIT 2:
Power factor Improvement Techniques:Powerfactorimprovementstextinctionanglecontrol symmetricabnglecontrok

PWM controt SPWMcontrol.

UNIT 3:
Multi -Pulse converters:Review of transformer phase shifting, generation -phése ac voltage fromfhase ac6-pulse

converter and 12-pulse converterswith inductive loads, steady state analysis, commutation overlap, notches during
commutation

UNIT 4:
Multilevel Inverters : Multilevel concept, Classification of multilevel inverters, Diode clamped Multilewadrter, principle

of operation, main features, improved diode Clamped inverter, principle of operation, flying capacitors multilevel inve
principle of operation, main features, cascaded multilevel inverter, principle of operation, main featutiteMinlverter
applications.

UNIT 5:
Applications of Power converters AC power supplies, classification, switched mode AC power supptiaine and

offline UninterruptiblePowersuppliesapplications.DC circuit breakers
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Text Books:
1. ORKDPPHG + 5DVKLG 33RZHU (OHPBPWGRHIS FOLFBWLRQV F LBHEXULVRQ
22 1HG ORKDQ 7RUH 0 8QGHODQG 32*3RZHU (OHRWURLFY &REQYHUWHLU
Wiley& Sons, 3rd Edition, 2007.

SuggestedReading:

1. H.W.Whittington, % : )O\QQ DQG ' ( ODF3KHUVRQ 36ZLWFKHG ORGH 3RZH
&RQVWUXFWLRQ" 8QLYHUVLWLHY 3UHVYV (GLWLRQ

2. UnanDQG / %KDW 6 5 3HYRPEROQHWOWYHMUF6ZLWFKHG ORGH 3RZHU
Eastern Ltd., 1992

3. Robert. W. Erickson, D. Maksimovié,) X Q G D P bf Qadd COWH F W USRripdeF V ~
InternationalEdition,2013

CO-PO & PSO Correlation Articulation Matrix:

COs| PO1| PO2| PO3| PO4| PO5| PO6| PO7| PO8| PO9| PO10| PO11| PO12 PSO1| PSO2 PSO3
co1| 2 1 1 - - - - - - - - 2 3 3 1
cozl 3| 3 | 1| - | - - - - - - 2 3 3 1
co3| 3 2 1 - - - - - - - - 2 3 3 1
co4| 3 2 1 - - - - - - - - 2 3 3 1
Ccos| 2 1 1 - - - - - - - - 2 3 3 1

"AdvancePlannings bringingthefutureinto thepresentsothat you cando somethingaboutit now."

-Alan Lakein
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With effectfromtheacademigear20222023

20EEE13
SIMULATION TECHNIQUES IN ELECTRICAL ENGINEERING
(SemesteW-ProgramElectivel)
Instruction 3 L Hours per Week
Duration of SEE 3 Hours
SEE 60 Marks
CIE 40 Marks
Credits 3

Prerequisite: Studentshouldhaveprior knowledgeon basicprogrammindanguages

Course Obijectives This course aims to:

1. Tointroducebasicsof MATLAB
2. Tobuild knowledgeaboutmatricesandplots

3. TointroducevarioussimulationtechniquesndcomputationamethodsusingMATLAB

CourseOutcomes:After completionof thecourse studentswill beableto:

Understandhebasicsof MATLAB programming

Apply matrix mathematics and functions for solution of linear and nonlinear equations
Understandhe useof plotsfor visualization ofthenumericalsolution. Developandrun themiles
Analysethebasicelectricalandnetworksapplicationsn MATLAB environment
AnalysethecomputationalntelligenceT echniquesn MATLAB environment

akrown =

UNIT -I
Basics: MATLAB environment, variables, Basic data types, Relational lawgic operators, Conditional statements, Input
andOutput, Loopsandbracing.

UNIT-II
Matrices: Creatingand Manipulatingmatrices,Matrix mathematicsand Matrix functions, Colon operator,Line space,
Crossproduct,Dot product,Logical functions,Logicalindexing, 3 tdimensionabrrays, Cell arrays, Structures.

UNIT -l

Plotting and M Hile Scripts: Plotting: 2D and 3D plots: Basic plots, subplots, Histograms, Bar graphig charts,
Creating saving and running and#ile, creating and running of function, function definition line, H1 and help text lines,
Functionbody, Sub tfunctions,File /O handling

UNIT -IV

Basic Electrical and Networks Applications: Analysis of electrical networksolution of seriegparallel circuits, solution of
mesh and naal analysis, Network theorermvalidation of Maximum power transfer theorem and verificatioh super
position theorem, solution of linear differential equatisnhition of FirstOrder differential equatie/hC signal waveform
analysis resonancé-requencyesponsef a low-passfilter

UNIT -V

Computational Intelligence Techniques:Introduction to optimizationTeaching Learning Based Optimization (TLBO)
Particle Swarm Optimization (PSGMvrtificial Bee Colony (ABC) Algorithm Implementation of TLBO, PS@nd ABC
algorithmsusingMATLAB for Spherdunction-Booth function-Himmelblau'sfunctions.

TextBooks:

1. D HanselmarandBlittle field, 20 D V W MATLA&B] ~ PearsorEducation2005.

2. Y Kirani SinghandB B Chaudhari,30$7/$ % U R JU D PPrénfcdHall of India, 2007.

3. Dr. Shailendralain, 2 0 R G H ahdS)dulationusingMATLAB -Simulink, Wiley publication,seconcedition,2015
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SuggestedReading
L Xin-6KH <DQJ

2 $ *LODW

30%7/%%

3(QJLQHHULQJ 2SWLPLYBEWHRQU $ @ WQ R § RSOIFMERRIGRZDNN K : L G
$Q ,QWURGXFWLRQ Zld8ds$PHIOLFDWLRQV  -RKQ

CO-PO & PSO Correlation Articulation Matrix:

COs | PO1| PO2 PO3| PO4| PO5 PO6 PO7 PO8|PO9| PO10|PO11PO12 PSO1 PSO2 PSO3
CcoO1 3 3 2 1 2 1 1
CO2 3 3 1 2 2 1 2
Cco3 3 3 2 1 2 2 2
Cco4 3 3 2 2 3 2 2
CcOo5 3 3 2 2 3 2 )

"Constancys thecomplemenof all otherhumanvirtues"

-Giuseppéviazzini
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With Effect from academic year 2023

20EEE14
ELECTRONIC INSTRUMENTATION
(Semestel/-Program Elective)
Instruction 3 L Hours per week
Duration of SEE 3 Hours
SEE 60 Marks
CIE 40 Marks
Credits 3

Prerequisite: Students should have a prior knowledge of Electrical Measuremenlitissamunentation.
Course Obijectives:This course aims to:

1. Toimparta basidknowledgeof InternationalStandards for various physical quantities and to provide a
basicunderstanding of measurement systems.

2. To expose the students to many varietiesasfsducers, measuring instruments, their Operating principles and construction.

3. Tointroducestudentgo various types of spectrum analyzers, virtual instrumenté&tigmiques and their applications
andan exposure to sonwé the prominent bianedicallnstrumentation systems.

Course OutcomesAfter completion of this course, students will be able to:

1. Understand the various standards available for the measurement process.

2 Evaluate and perform accurate measurements for any engineering systemawittealef the potential errors

3. Understandheworking principlesof varioustransducers

4. Analyse the working principles of instruments like spectrum analyzer, DSO and other virtual
instrumentation techniques for appropriate measurements.

5. Understand the fundamentals of varidigmedicalinstrumentatiorsystems.

UNIT

Introduction to Instrumentation: Accuracy and Precisiddonformity and Significant figures, Resolution and Sensitivity,
Types of Errors, loading effect, Absolute errargl Relative errors, Measurement of error combinations, Statistical analysi
Probable error and Limiting errors, Calibration, IEEE standards, Elements of ISO 9001, Quality management standards.

n

UNIT 4l
Transducerd: Classification of transducer&ctors for selection of a transducer, Passive electrical transducers: Strain-gauges
gauge factor, types of strain gaugdsonded and wbonded, rosettes, LVDT construction and displacement measurement
Capacitive transducer and thickness measureretitie electrical transducers: Pieetectric transducer and different modes
of operation, phot@onductive, photwoltaic and phote emissive transducers, semiconductor stain gauges.

UNIT I

Transducerdl: Characteristics of sound, pressure, powed artensity levels. Microphones and their types. Temperatur
measurement, Resistance wire thermometers, semiconductor thermometers and thermocouples. Introductiokleztkticro
Mechanical Systems (MEMS)

D

UNIT HV
Digital Instruments: Block diagranspecification and design considerations of different types of DVMs. Spectrum analyzers.

Delayed time base oscilloscope, Digital storage oscilloscope. Introduction to Virtual Instrumentation, SCADA. Data
Acquisition Systemblock diagram

UNIT &/
Applications of Instrumentation: Human physiological systems and related concepfmot&idial electrodes Bigootential
recorders ECG, EEG, EMG and CT scanners, magnetic resonance and imaging systems, Ultrasonic Imaging systems.
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Text Books:

L $OEHUW ' +HOIULF DQG :LOOLDP ' &RRSHUWndMeRGrene@ (OHFWURQLF ,Q\
7HFK QLM RMO.

2. +6 .DOVL 3(OHFWURQLF ,QVWUXPHQWDWLRQ"’ H 70+

3. Nakra B.C and Challnry . . 3, QVWUXPHQWDWLRQ OHDVXUHPHQW DQG $QDO\VLYV

Suggested Readings:

1. ' DYLG $ %HOO 3(OHFWURQLF ,QVWUXPHQWDWLRQ OHDVXUHPHQWYV’
2. . KDQGSXU 5 6 3+DOQMERRNORIQ¥WRIXPHQWDWLRQ ™ 70+

3 /HVOLH &URPZHOO DQG ) - :HLEHOO ( $ S3SIHLIIHU 3%|PRIRZACEdAE80 ,QV

CO-PO & PSO Correlation Articulation Matrix:

COs | PO1| PO2| PO3| PO4| PO5| PO6| PO7| PO8| PO9| PO10 PO11| PO12| PSO1| PSO2 PSO3
coal 3| 1| 1| - | - - - | - -1 - 1| 1 1 1
coz2l 3| 2| 1| - | - - - | - -1 - 1| 1 2 1
cos| 3| 2| 1| - | - - - | -| -1 - 1| 1 1 1
coal 3| 2 2| - | - - - | - -1 - 1| 1 2 1
cos| 3| 2| 2| - | -] 1| -| -| -| 1 - 1] 1 2 -
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With effect fromtheacademigear 202223

20EE E15
ELECTRICAL MACHINE DESIGN
(SemesterV-Program Elective-l)
Instruction 3 L Hours per Week
Duration of SEE 3 Hours
SEE 60 Marks
CIE 40 Marks
Credits 3

Prerequisite: Basic knowledge of Electrical Engineering, Machines and Circuit analysis.
CourseObjectives: This course aims to:

1. Tounderstandthe design parameters of various electrical machines.

2. Toanalyzehe electrical and mechanical characteristics of electrical machines.

3. To become familiar with CAD usage

Course OutcomesAfter completion of this course, students will be able to:

1. Calculatehevariousparameters required for designing.
2. Acquire the knowledge of Output equation and cooling methods.
3. Obtain the Main dimensions of AC machines.
4. DesigntheAC electrical machine for a given power rating.
5. Gain the concept of CAD
UNIT -I

Basics of Machine design aspects: Major considerations in electrical machine design, electrical engineering materials
factor, choice of specific electrical and magnetiadings, thermal considerations, heat flow, temperature rise, rating
machines.

UNIT-II
Design of Transformers: Sizing of a transformer, main dimensions, KVA output for single anpithsedransformers, window s

factor, overall dimensions, desighcooling tank, methods for cooling of transformers.

UNIT-Ill
Design of Induction Motors: Sizing of an induction motor, main dimensions, length of air gap, rules for selecting rotor slots
of squirrel cage machines, design of rotor bars & shadgnetizing current.

UNIT -IV
Design of Synchronous Machines: Sizing of a synchronous machine, main dimensions, design of salient pole machines, §
circuit ratio, shape ofpole face, armature design, armature parameters, estimation of air gap ligmgti r des.

UNIT-V

spac

pace

hort

Computer aided Design (CAD): Limitations (assumptions) of traditional designs, need for CAD analysis, synthesis andthgbisid m

design optimization methods, variables, constraints and objective function, problem formulation.

Text Books:
1. $. 6DZKQH\ 3$ &RXUVH LQ (OHFWULFDO ODFKLQH '"HVLJQ ™ 'KDQSDW 5D

2. 0 9 OXUWK\ 3&RPSXWHU $LGHG 'HVLJQ RI (OHFWULFDO ODFKLQHV"™ {

Suggested Reading

1.6 . 6HQ 33ULQFLSOHV RI (OHRWRIPEXWW BHDFEURHUMRRBY ZRPWRUG DQG ,
2. V. N. Mittle andArvind Mittal 3'H V LOf Qlectrical 0 D F K L §tah¥ardPublishers Distributors, NewDelhi, 2009.
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CO-PO & PSO Caorrelation Articulation Matrix :

()(ij(?g(r)srr?e POl PO2 PO3 PO4 PO PO PO7 PO8 PO9 PO1( PO1l1 PO1Z7 PSO] PSOZ PSOj
co1 3 3 3 1 1| - 1| - | - - -- - - 2 3
co2 3 2 3 1 1 - - - | - - - - - 2 3
co3 3 2 3 -- - - 2 1 -- -- - - - - 1
coa 2 1 1] 2| 3| 1| —| = =] = = 2 3 1| 1
Co5 122~ 1] -] - | -] - -] 1] 3] 1 1
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20 EEE 16 With effect from the academic year 26022

COMPUTER ARCHITECTURE AND ORGANIZATION
(Semesteiv-Program Elective)

Instruction 3 L Hours per week
Duration of SEE 3 Hours
SEE 60 Marks
CIE 40 Marks
Credits 3

Prerequisite: Students should have basic knowledge of Digital Electronics
Course Objectives:This courseaims:

1. To provide knowledge on overview of IAS computer function and adidigsnodes.
2. Hardware and software implementation of arithmetic unit to solve addition, subtraction, multiplication and division.
3. To provide knowledge of memory technologies, interfacing techniques and sub system devices.

Course Outcomes:After completionof this course studentsill be ableto:

1. Provide fundamentals on machine instructions and addressing modes.

2. Comprehend the various algorithms for computer arithmetic.

3. Analyse the performance of various memory modules in memory hierarchy.
4. Compare andontrast the features of I/O devices and parallel processors.

5. Outline the evaluation of memory organization

UNIT -I:
Introduction to Computer Architectur&unctional blocks of a computer: CPU, memory, irputiput subsystems, control

unit. Instruction set architectureof a CPU: Registers,instruction execution cycle, RTL interpretationof instructions,
addressingnodesijnstructionset. Outlining instructionsetsof somecommonCPUSs.

UNIT -l :
Data representation and Computer arithme8@gned number repsentation, fixed and floatingpint representations,

character representation. Integer addition and subtraction, ripple carry adder, caaidadkadder, etc. multiplicatiof
shift- and add, Booth multiplier, carry save multiplier, etc. Divisionamsty and norrestoring techniques, floating point
arithmetic,IEEE 754 format

UNIT -l
CPU control unit desigrHardwired and micr@rogrammed design approaches, design of a simple hypothetical CPU.

Memorysystemdesign:Semiconductomemorytechnologiesmemoryorganization.

UNIT -1V:
Peripheral devices and their characteristiclputoutput subsystems, I/O device interface, 1/0O transfergrogram

controlled, interrupt driven and DMA, privileged and non-privileged instructions, software interrupts and exceptions.
Programs and processesole of interrupts in process state transitions, I/O device interfa8€dl, USB.

UNIT -V:
Pipelining and Memory organizatiorBasic concepts of pipelining, throughput and speedup, pipeline hazarddelParal

Processors: Introduction to parallel processors, Concurrent access to memory and cache coherency. Memory interleavin
concept of hierarchical memory organization, cache memory, cache size vs. block size, mapping functions, replagemer
algorithms, wrie policies.
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Text Books:

1. M. M. Mano, Computer System Architecture, 3rd ed., Prentice Hall of India, 1993.
2. David A. Patterson and John L. Hennessy, Computer Organization and Design: The Hardware/Software
Interface, 4th Edition,Elsevier, 2012. 4.
3. Carl Hamacher, Zvonkdranesic, Safw&Zaky, NaraigManjikian, Computer Organization and Embedded
Systems, McGrawill Publishing, 2011

Suggested Reading:
1. John P. Hayes, Computer Architecture and OrganizatlaGraw-Hill, 1998

2. William Stallings, Computer Organization and Architecture: Designing for Performance, 8th Edition, Prentice Hall, 20}

CO-PO & PSO Correlation Articulation Matrix:

Course

Outcome PO1| PO2 PO3 PO4 PO5 PO6 PO7 POg§ POY PO1{ PO1] PO1] PSO] PSOZ PSO3
co1 2 | 2| 1| 2| 1| - | - -] -] - ] ; 1 1 )
CO2 2 2| 2 2 1| - | -| -| -] - ] ; 1 2 )
co3 2| 2| 2 2| 1| - | -| -| -] - - - 1 3 1
Co4 2 2| 2 2 1] - | -| -| -] - ; ] 1 1 1
Co5 1| 2| 2 2| 2o -] -] -] - - - - 1 1 2
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20EE E21 With effectfrom theacademigear20222023

HIGH VOLTAGE ENGINEERING
(Semesteiv-Program Electivél)

Instruction 3 L Hours per week
Duration of SEE 3 Hours
SEE 60 Marks
CIE 40 Marks
Credits 3

Prerequisite: Fundamentalsf Electromagneti@. Electric Powersystems3. ElectricalMeasurements
Course Objectives This courseaimsto:

1. To know the breakdown mechanism in gases, liquids and solid dielectrics.
2. To understand the methods of generation and measurement of high voltages and currents.
3. To study the tgting methods of HV electrical equipment and know about High Voltage laboratories.

Course OutcomesAfter completion of the coursstudentswill beableto:

1. Understand various breakdown processes in solid, liquid and gaseous insulating materials.
2. Acquire the knowledge about generation of DC, AC and impulse voltage and currents.

3. Know the measurement of DC, AC and impulse voltage & currents.

4. Gain knowledge about testing of HV equipment.

5. Explain about HV laboratories and safety precautions in HV labs.

UNIT -I

Breakdown in Gases: Mechanism of breakdown, Types of collisions, lonipaticesses] ownsend's-irstandsecond
,RQL]DWLRQ FRHIILFLHQWYV 7RZQVHQGYV EUHDNGRZQ PHFKDQLVP 6WU
discharges.

UNIT-II

Breakdown in liquid and solid insulating materid®aire liguidsandcommercialiquids, Breakdownin pure andcommercial
liquid, Solid dielectricsand Compositedielectrics,Intrinsic breakdown Electremechanicabreakdown;Thermal breakdown,
Breakdown duéo treeingand trackingBreakdown due to interndischarges.

UNIT -l
Generation of High Voltages and Currents: Generation of high DC voltages, Generation of high AC voltages, Generatio

Impulse voltages and currents, Tripping and control of immdserators.

UNIT -IV
Measurement of High Voltage and Currentdeasurement of Peak voltage, Impulse voltages and high Direct curre
measurementg;athodeRay Oscillograph&or Impulsevoltageandcurrentmeasurementyleasurementf dielectricconstant
andlossfactor, Partialdischargeneasurements.

UNIT -V
High Voltage testing of Electrical ApparatuBesting of Insulators, bushings, isolators, circuit breakers, Cables, Powe
capacitors and Power transformers. High Voltage laboratory, Indoor and ©Olatocatories, Safety precautions in HV
labs.

Text Books:
1. M.S.NaiduDQG 9 .DPDUDMX 3+LJK 9RO WD B EqQcatiod,R¢H4BILQJ" OF*UDZ

2.& /| :DGKZD 3+LJK 9ROWDJH (QJLQHHULQJ  1HZ $JH ,QWHUQDWLRQDO
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Suggested Reading

. ( .XIIHO : 6 =DHQJO DQG - .XIIHO 3+LJK 9ROWDJH (QJLQHHULQJ )XQGD
220 .KDOLID 3+L HkgireeBr@ogVTDEaD QG 3UDFWLFH" 'HNNHU
CO-PO & PSO Correlation Articulation Matrix
Course Outcoms po1| po2| PO3| PO4| POS| PO6| PO7| POS| PO9| PO10| PO1| PO1| PSO| PSO2 PSO
1 2 |1 3
Cco1 1 - 1 - - - - - 1 1 2 3 1 2 3
CO2
2 - 1 - - - - - 1 1 2 3 1 2 3
CO3
2 - 1 - 2 - - - 1 1 2 3 1 2 3
CO4 2 - 1 - 2 - - - 1 1 2 3 1 2 3
CO5
2 - 1 - 2 - - - 1 1 2 3 1 2 3
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With effect from the academic year 262023

20EE E22
SWITCH MODE POWER CONVERTERS
(Semesteiv-ProgramElective )
Instruction 3 L Hours per week
Duration of SEE 3 Hours
SEE 60 Marks
CIE 40 Marks
Credits 3

Pre-requisites Studentshouldhavea prior knowledgeof Power Electronicsorecoursetheory.

Course Obijectives:
1. To study the design aspects of IXT converters and SMPS.
2. To comprehend the basic concepts of resonant converters.
3. To familiarize with the design of inductor, transformer for power converter circuits and to know various
voltage control technigques in inverters.

Course OutcomesAfter the completion of the course, students will be able to:

Design different types of DOC converters.

Comprehend different types of SMPS for electrical applications.

Understand the operation different resonant converters.

Design a suitable filter along with the suitable selection of transformer and switches that are used in
power electronic converter circuits.

5. Compare different voltage control techniques in inverters.

s W e

UNIT -I
Basic ConverteCircuits: Design of critical inductance and capacitance of Buck, Boost andB®askRegulators,Cuk

ConverterChoice ofSwitchingFrequencyDesignAspects

UNIT -II

Isolated SMPS: Flyback Converters, Forward Converters, Half Bridge and Full Bridge CanfRersa Pull Converters and
SMPS withmultiple outputs, Choicef SwitchingFrequencyDesignAspects

UNIT -1l

Resonant Converters: Classification, Basic resodiaruit concepts, load resonant, Resonant switch converters, Resonant P.C

Link Inverters wih Zero Voltage Switching, High frequency Link Integral Halfcle converters.

UNIT -IV
Design of Inductor and Transformer: Selection of Output Filter Capacitor, Selection of EnergyStorage Inductor, Design
ofHigh Frequency Inductor and High Frequency Trammgr, Selection of Switches, Snubber Circuit Design.

UNIT -V
Voltage Control in Inverters: Voltage control Techniques in inverters, Bipolar sinusoidal modulation and wimpskzidal
modulation, modulatiomdexandoutputvoltage, thregohasesinusoidaimodulation

Text Books:
1. Mohan N. Undeland . T & Robbins W, Power Electronics Converters, Application and Design. John Wiley, 3rd edition
2. ORKDPPHG + 5DVKLG 333RZHU (OHFWURQLFV 'HYLFHV FLUWifk|20AV DQG
3. H. W. Whittington, B. W. Flynn and D. E. MacPherson, Switched Mode Power Supplies,

Design and Construction, Universities Press, 2009.
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Suggested Reading:

1. Umanand L., Bhat S.R., Design ofmago@omponents for switched Mode Power Converters., WileyEastern Ltd.,1992
2. V. Ramanarayanan, Course Material on Switched Mode Power Conversion

CO-PO&PSO Correlation Articulation Matrix:

Ocu‘:g(r;fe PO1| PO2 PO3 PO4 PO5 PO§ PO7| PO POY PO1] PO1] PO1] PSO] PSOZ PSO3
CO-1 32 2] 2| 2| - - - = = = = 2] 2 2
co-2 21 2 2| 2| 2| ~| = = = =] = = [ 1 2| 2
co-3 32 1| 2| 1| - -] = = =] = =[ 1 2| 2
CO-4 3 2 2 2 2 N R R - - - - 2 2 2
co-5 2 2] 1| 2| 2| ~| = =] = =] = = 2 2] 2
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With effectfrom theacademigear202223

20 EEE 23
OPTIMIZATION TECHNIQUES
(Semesteiv-Program Electival)
Instruction 3 L Hours per week
Duration of SEE 3 Hours
SEE 60 Marks
CIE 40 Marks
Credits 3

Prerequisite: Basic mathematics
Course Obijectives:

1. To study about classical optimization techngjwénich include single variable and multiriable optimization
with equality constraints

2. To study about linear programming and diorear programming methods

3. To study about Genetic algorithms.

Course Outcomes:After completion of the course, students will be able to:

1. Solve the single variable and multi variable problems with and without constraints using
classical optimization techniques

2. Determine the solution of linear programming problem using graphicabohethmplex algorithm and
revised simplex algorithm

3. Calculate the optimum of a nonlinear function using various elimination and search methods

4. Apply Steepest Descent, Conjugate Gradient, Newton method,-BbatitherPowell methods in finding the
optimum d given non linear function

5. Discuss the different operators, selection techniques in genetic algorithm and apply the suitable

selection technique for finding the maximization of function .

UNIT -I

Introduction: ClassicabptimizationtechniquesStatemenbf optimizationproblem,Objectivefunction, Classification
of optimizationproblems Singlevariable&amp; Multi-variableOptimizationwithout constraints.

Multi-variable optimization with equality Constraints, Lagrange multiplier method, Matliableoptimization with
inequalityconstraintsKuhn- Tuckerconditions

UNIT -II
Linear Programming: Standard form, Formulation of the LPP, Solofiesimultaneous equations by Pivotal condensation,

Graphicalmethod,Simplexalgorithm,Revisedsimplexmethod

UNIT -l
Non-Linear Programming: Unimodal function, Elimination methods: Fibonacci method, Golden Sectionmethod.

'LUHFW 6HDUFK PHWKRGYV 8QLYDULDWH 6HDUFK PHWKRG +RRN DQG -HiI

UNIT -IV
Non-Linear Programming:

Gradient methds: Steepest Descent, Conjugate Gradient, Newton method,-BlatétierPowell method

UNIT -V
Genetic Algorithmsintroduction, Encoding, Fitness Function, Basic Operators, Single Point cross ovpojmivoross over,

uniformscross overmutationoperabr, SelectionTechniquesTournamenSelection Roulettewheelselection.
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Text Books:
1. 6 6 5DR 3 (QJLQHHULQJ 2SWLPL]IDWLRQ 7KHRU\ DQG $SSOLFDWLRQV™ 1

Enlarged Edition (in twaolour), 2013
2. -DVELU 6 $URUD 3} QWURGXFWLRQ WR 2SWLPXP '"HVLJQ  $FDGHPLE 3L

Suggested Readings:
1. .DO\DPR\ 'HE 30XOWL 2EMHFWLYH 2SWLPL]DWLRQ XVLQJ (YROXWLRQD

2. S, Rajasekharam, G.A. Vijaya LakKsPL 31HXUDO HWZRUNV )X]]\ ORJLF DQG *HQHWL
DQé%SSOLFDWLJF\’yQVaK 3+, SXEOLFDWLRQV )X1] Q Q

CO-PO& PSO Correlation Articulation Matrix:

oi?clgriees PO1| PO2| PO3| PO4| PO5| PO6| PO7| PO8| PO9| PO10| PO11| PO12| PSO1 PSO2 PSO3
CO-1 3 3 2 2 1 - - - - - - - 2 - 1
CO-2 3 3 3 3 1 2 - - - - - - 2 - 1
CO-3 3 3 2 3 2 2 - - - - - - 3 - 2
CO-4 3 3 3 3 3 2 - - - - - - 3 - 2
CO-5 321|232 -]-1]- - - ; 3 ] 2
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With effectfrom theacademigear202223

20EE E24
RENEWABLE ENERGY TECHNOLOGIES
(Semesteiv-Program Electival)

Instruction 3 L Hours per week
Duration of SEE 3 Hours
SEE 60 Marks
CIE 40 Marks
Credits 3

Prerequisites: Students should have prior knowledge on-ponventional sources of energy

Course Obijectives:
1. To Know the different types of Ne@onventional Energy Sources.
2. To Understand the working of wind and solar renewable energy sources
3. To Explore the issues withrid integration of renewable energy sources

Course Outcomes:After completion of this course, the student will be able to

1. Know the benefits of different renewable energy sources
2. Understand the generation of Wind Power
3. Model thegenerator, turbine anaverter suitable for a specific wirggneration topology.
4. Understand the Solar PV generation and grid interconnection technologies
5. Understand and apply themedies for network integration issues
UNIT -I:

Fundamentals of Energyntroduction, Classification of energy resources,Merits and Demerits of non
conventional energy sources over conventional energy sources. , Conventional and renewable sources of energ
Distributed and central station generation, DG technologies, Advantages, irivodiacthydro, tidal, wave,
Geothermahndbiomassenergy

UNIT -II
Physics of Wind Powertistory of wind power, Indian and Global statistics, Wind physics, Betz limit, Tipspeed

ratio, stall and pitch control, Wind speed statisfiogbability distributions, Wind speed and powarmulative
distribution functions. Review of modern wind turbine technologies,. Types of wind turbines, Fixed and Variable
speedwvind turbinesComponent®f wind mill, operationof wind turbines

UNIT -l

Wind GeneratorTopologies:Induction Generators, Doubled Induction Generators and their characteristics,
PermanenMagnet Synchronous Generators, Power electronics converters, Geaaverter configurations,
Converter Control, Wind farm Interface with grid Power quality issues, Power system interconnection
experiences itheworld, Hybridandisolatedoperationof wind systems.

UNIT -IV

The Solar Resourcéntroduction, solar radiation spectra, solar geometry, Earth Sun aolgtesyer Sumangles,
solar day lenth, Estimation of solar energy availability. Solar thermal power generation: TechnoRgiabolic
trough, central receivers, parabolic dish, Fresnel, solar pond, elementary analysis

Solar PhotovoltaicTechnologiesAmorphous,mono crystalline, polycryatline; V-I characteristics of &V cell,

PV module, arrayPower Electronic Converterfor Solar Systems,Maximum PowerPoint Tracking (MPPT)
algorithms, Converter Control, Solar PV behavior during grid disturbances, Power quality issues, argbrid
isolaed operationf solarPV.

UNIT -V

Network Integration Issue®verview of grid code technical requirements, Fault-tideugh for wind farms
real and reactive power regulation, voltage and frequency operating limits,. Interface with grid, dingoivand
electroniccoupling, Impacof type ofinterface,PowerQualityissues
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Text Books:

1. 7 $FNHUPDQQ 3:LQG 3RZHU LQ 3RantH®bnsLdW2805V°~ -RKQ :LOH\

2. G.M. Masters?5HQHZDEOH DQG (IILFLHQW (OHFW&hd SoB8RZBAJ 6\VWHPV"™ -

3. 6 3 6XNKDWPH 326RODU (QHUJ\ 3ULQFLSOHV RI 7TKHUPDO &ROOHF

4. ODWK + %YROOHQ )DLQDQ +DVVDQ 3 QWHIJUDWLR@VEHPLVWULEXWHG
Wiley IEEE Press, July2011

Suggested Reading:
1. + 6LHJIULHG DQG 5 :DGGLQJWRQ 3*ULG LQWHJUDWLRQ RI ZLQG H
Sons Ltd., 2006

2 * 1 7LZDUL DQG 0 . *KRVDO 35HQHZDEOH (QHU2004SSOLFDWLRQV/

3. - $ 'XIILH DQG : $ %HFNPDQ 36RODU (QJLQHHULQJ RI 7TKHUPDO 3

CO-PO & PSO Correlation Articulation Matrix

oﬁt‘;‘éﬁi PO1| PO2| PO3| PO4| PO5| PO6| PO7| PO8| PO9| PO10| PO11| PO12 PSO1 PSOZ PSO3
Cco1 2 2 1 1 1 2 - - - - 1 1 1 1
Cco?2 2 1 3 2 1 2 - - - - 1 1 1 2
co3 2 | 1| 3] 2| 1] 2 - - - - 2 2 1 2 1
co4 2 | 1| 2] 2] 1] 2 - - - - 2 2 1 1 1
CO5 1 1 2 1 1 2 - - - - 2 2 1 1 2
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With effect from the academic ye202223

20EE E25
SPECIAL ELECTRICAL MACHINES
(Semesteiv-Program Electivel)
Instruction 3 L Hours per Week
Duration of SEE 3 Hours
SEE 60 Marks
CIE 40 Marks
Credits 3

Prerequisite: Basic knowledge of Electrical Engineering, Machines, Control systems and Circuit analysis.

Course Obijectives:

1. To study the operating principles different special machines

2. To make the learner to be aware of latest special machines whichvagie.
3. To be familiar with salient features of special electrical machines

Course Outcomes:After completion of this course, students will be able to:

. Recognize application specific special electrical machines

. Explain the working principle of variougeacial electrical machines.

. Develop equivalent circuit of a given special electrical machine.

. Classify the special electrical machine based on construction

. Choose the type of armature winding suitable for a given SEM.

. Analyze the various control methodsaofjiven Special Electric machine.

OOl W0WN

UNIT -I
Stepper Motorsintroduction, classification, single phase, Disc Magnet and @atih stepper motors, inference from

Torque equation, (no derivation) static and dynamic characteristics,open loop and closed loop control, conceptsof
Microprocessor based control, comparison of conventisteglper motors with permanentagnet steppenotor, VRStepper
motorandHybrid steppemotorandapplications

UNIT -II
Switched Reluctance Motor (SRMJonstruction, Principlef working, constraints on pole arc and tooth arc, Inferérore

torque equation and Characteristics, Control of SRM, features of Microprocessor based control of SRM, Introducti
SynchronoufeluctanceMotor (SyR M)

UNIT -l
PMDC and BLDC motor:PMDC Motor: Construction, Principle of working Minor hysteresmops and recoil line,

Equivalent circuit of PM, Inference from Torque equation, performance Characteristics, moving coil motors Printed Ci
Motor

BLDC Motor: Construction, principle ofvorking, types, and control types and differences among various controls such
Microprocessobased DSP basedcontrol andsensoilesscontrol,

UNIT -IV
Linear Electric MachinesConstruction, equivalent circuit, characteristics, design aspectsoatrdl, Types such aslinear

synchronous motor, DC Linear motor, Linear Reluctance motor and Linear Levitation Machines (elementary magfment

UNIT -V
Permanent Magnet Axial Flux (PMAF) Machiné3onstruction, Armature windingsToroidal stator, Tapezoidal stator,

Rhomboidal Statowinding, salient features of torque equation, EMF equations and Output equatidar[dions],Phasor
diagram Applications;Introductionto PermaneniMagnetSynchronouMotor,
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Text Books:

1. E.G. Janardhan, "Special Electrical Machines", Prentice Hall India, 2014.
2. K. Venkatarathnam, "Special Electrical Machines", Universities Press (India) Pvt. Ltd., 2013

Suggested Reading: )
1. H. Bulent Ertan, M. Yildirim Ugtug, Ron Colyer, Alfio Consoli, "Modern Electrical Drives"

SpringerScienceBussinesd/ledia, 2000.

CO-PO & PSO Correlation Articulation Matrix

Oi&lg;ee PO1| PO2| PO3| PO4| PO5| PO6| PO7] POY PO9 PO10 PO1l1 PO12 PSO1 PSOZ PSO3
COo1 3 3 2 2 1 2 1 - - - - 3 1 3
CO2 3 3 3 2 1 - - - - - - 2 1 2
CO3 3 3 3 2 1 - - - - - - - - - -
CO4 3 2 2 2 - 2 1 - - - 2 3 1 2 3
CO5 3 3 2 2 - 2 1 - - - - - - - -
CO6 3 3 3 2 1 - - - - - 2 3 1 2 3
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With effect from the academic year 2622

20EE E26
BASIC VLSI DESIGN
(Semesteiv-Program Electivél)
Instruction 3 L Hours per Week
Duration of SEE 3 Hours
SEE 60 Marks
CIE 40 Marks
Credits 3

Prerequisite: Students should have basic knowledge of Basic Electronics and Digital Electronics
Course Objectives This course aims to:

1. To understand the MOSFET structures and operations

2. To learn to design logic circuits using pMOS and nMOS

3. To learn tadesign concepts of CMOs and HDL Programming.

Course Outcomes:After completion of this course, students will be able to:

1. To design logic circuits using pMOS and nMOS technologies
2. To design cMOS logic circuits.
3. To simulate logical circuits using HDhrogramming
4. To understand different modeling strategies
5. Tounderstand FPGA design strategies.
UNIT -I

MOS CIRCUIT DESIGN PROCESS: Introduction of MOSFET: Symbols, Enhancement-Degdetion mode transistor
operation + Threshold voltage derivatiabodyeffe¢ DraincurrentVsvoltagederivatiashannellength modulation .nMOS
and pMOS invertebetermination of pull upto pull down ratiStick diagramsv/LSI Circuit Design Flow.

UNIT-II

MOSTECHNOLOGY: Chip Design HierarchyC Layers#hotolithography and Pattern TedarstBasic MOS Transistors
CMOS Fabrication :n well +p- well +twin tub *Latchup and prevention(SQffubmicron CMOS Proces$lasks and
Layout CMOS Design Rules : Lambda based layout.

UNIT -l

LOGIC DESIGNUSING nMOS and cMOS: Gate deldysgical Effort-CMOS Static LogictTransmission Gate Logia
Tri- State Logic = Pass Transistor Logi®ynamic CMOS LogicRealization of logic gatesising nMOS and CMOS
technologiegStick diagrams of logic gateSimple full adder+four input EncodeDecoder.

UNIT -IV

VERILOG HDL: Hierarchical modeling conceptsBasic concepts: Lexical conventiafi¥ata typesModules and ports.
Gate level modelingbataflow modelingBehavioral modelingbesign examples of Combinational and Sequential circtits
Switch level modelig.

UNIT -V

VLSIIMPLEMENTATION STRATEGIES : Introductionbesign of Adders: carry look aheadrry selectarry save.
Design of multipliers Introduction to FPGAFull custom and Semi custom design, Standard cell design and cell librarig
FPGA building blak architectures.
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Text Books:

1 Douglas A.Pucknell & DPUDQ (VKUDJKLDQ %DVLF9/6, 'HVLJQ" UGHGLWLRQ
30RGHUQ 9/6, 'HOMRIQL S6 G/WWHBQ ~ 3 HD1eHithQ2@@RXFDWLRQ

2 Wayne:ROI

Suggested Reading:

1. David$ -RKQV

2 1HLO + ( :HVWH .DPUDQ (VKUDJKLDQ 3ULQFLSOHV RI &0269/6, 'HVL

.HQ ODUWLQ 3$QDORJ QWHJIJUDWHG &LUFXLW 'HVLJIQ~

edition, PearsonEducation,2004.

CO-PO & PSO Correlation Articulation Matrix

Course Outcome
PO1 PO2 PO3 PO4 POY POG PO7 PO8 PO9 PO1( PO1] PO1l] PSO] PSO} PSOJ
co1 2 2 1 1 1 - - - - - 1 1 1 1 -
Cco2 2 3 3 2 1 - - - - - 1 1 1 2 -
CO3 2 3 3 2 1 - - - - - 2 2 1 3 1
CoO4 2 2 2 2 1 - - - - - 2 2 1 1 1
CO5 1 2 2 1 1 - - - - - 2 2 1 1 2
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With effect from the academic year 26022

20EE C21
CONTROL SYSTEMS LAB
(Semesteiv)
Instruction 2 P Hours per Week
Duration of SEE 3 Hours
SEE 50 Marks
CIE 50 Marks
Credits 1

Prerequisite: Studentshouldhavea prior knowledgeof 1 H Z W R@s{ ®ircuittheory, VectorCalculus& Differential
Equations]aplace transformandtheir propertiesandlinearalgebra

Course Obijectives:

1.

2.
3.

To understand the characteristics of DC, AC Servo Motors, synchro pair and the frequency

response of compensating networks.

To study the closed loop performance for given plant using i) P, Pl and PID controllers, ii) ON/OFF controller.
To understand theffect of damping on the given plant using D.C position control system.

Course OutcomesAfter completion of this course, students will be able to:

e

28

© o N o g B~ D

Demonstrate the characteristics of DC, AC Servo motors and Synchro Pair.

Analyze the performance parametef a given second order plant in time domain.

Analyze the performance of different compensators through its frequency response.

Design P, PI, PID and ON/OFF controller of a given system and to distinguish the merits and
demerits of these controllers.

Analyze the characteristics of magnetic amplifier for series and parallel connections.
Demonstrate the effect of damping on the plant using D.C position control system

LIST OF EXPERIMENTS

Characteristics of D.C Servo motor.
Characteristics of A.C. Servootor.
Characteristics of Synchro Pair.
Performance parameters of a second order system excited with step input for different damping ratios.
Frequency response of lag and lead compensating networks.
Performance of a temperature control system using &d°PID Controllers.
Temperature control of a system using relay(ON/OFF Control).
Characteristics of magnetic amplifier for series and parallel connections with different values of resistive load.
Measurement of step angle for stepper motor.

10. Response of fferent components of a control system using Linear System Simulator.

11.

Demonstration of damping effect on the plant using DC position control system.

12. Study of closed loop speed control of BLDC motor with the effect of PI controller

Note: At least TEN Experiments should conductedn thesemestefrom theabovelist of experiments
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CO-PO & PSO Correlation Articulation Matrix:

Course Outcome| po1| PO2| PO3 PO4| PO5 PO6| PO7| POg PO9 PO1( PO11 PO1] PSO] PSOZ PSO3
Co-1 3|2l 2| 2| - -] -] -] - - ] ] ] ] 1
CO-2 3| 3| 22| 2| -] -] -] -1 - ; ] 1 ] 1
CO-3 3l 2| 3|22 -| -] -] -] - ; ] 2 ] 2
CO-4 30 3| 232 -| -] -] -] - i - 3 ) >
co-5 32| a2 - -] -] -] - - . . ; - -
CO-6 3| 2 2| 2| - -] -] -] - - ) i } ] 1

46




With effect from theacademigear20222023

20EE C22
ELECTRICAL MACHINES -Il LAB
(Semesteiv)
Instruction 2 P Hours per Week
Duration of SEE 3Hours
SEE 50 Marks
CIE 50 Marks
Credits 1

Prerequisite: Basic knowledge of Electrical Engineering, Machines and Circuit analysis.

Course Obijectives:
1. To understand the practical connections of the machines.
2. To calculate the varioyzarameters of induction motor and synchronous machine by performing the experiment.
3. To analyze the performance of the induction motor and synchronous machine by conducting suitable experiments.

Course outcomesAfter completing this course, students viié able to:

1. Make the connections for any given AC machine based on applications.

2. Design the meter ratings for various applications of induction and synchronous machines.
3. Control the speed of the induction motor by different methods.

4. Determine the efficiety and regulation of the given alternator using various methods.

5. Test the induction motor for their Aoad and load characteristics.

LIST OF EXPERIMENTS

1. Three phase to two phase conversion of transformer (Scott connection)

2. Performance characteristicsQihglephase induction motor

3. Speed control of 3 phase induction motor by rotor resistance control and stator voltage control

4. Speed control of 3 phase induction motor by V/f control method.

5. No- load test of slip ring induction motor to determine the retestiip between
i) Applied voltage and speed, ii) Applied voltage and rotor current, iii) Applied
voltage and stator current, iv) Applied voltage and power factor, v) Applied voltage
and power input.

6. No-load test, blocked rotor test and load test -@ih&se sgurel cage induction motor.

7. Power Factor Improvement of Induction motor using capacitors.

8. Line excited induction generator characteristics.

9. Voltage regulation of alternator by

a) Synchronous impedance method
b) Ampereturn method.
10. Voltage regulation oélternator by zero power factor(ZPF) method.
11. Measurement of Xd and Xq of 3 phase salient pole synchronous machine by conducting slip test.
12. Synchronization of 3phase alternator to bus bar using dark lamp method.
13. Observation of change in the active and ligagiower of an alternator connected to an infinite bus by
(a) varying excitation(b) varyingmechanicapowerinput.
14. V and Inverted Vcurves of a given synchronous motor.
15. a) Grid Synchronization of DFIG. b) Active and reactive power contrbiFoG

Note: At least TEN experiments should be conducted in the semester.
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CO-PO & PSO Correlation Articulation Matrix:

Course Outcome | PO1| PO2| PO3| PO4| PO5| PO6| PO7| PO PO9 PO10 PO11 PO12 PSO1 PSOZ PSO3
co1 32| 1| 2| 1| | | =] = =] - - 1 2 2
Co2 3| 3| 2 2 1| | | = =] =] - - 1 2 2
Cco3 3 3 2 2 1 - - - - - - - 1 2 2
CO4 3 3 2 2 1 - - - - - - - 1 2 2
CO5 3 3 2 2 1 - - - - - - - 1 2 2

recommendt daily."

"People Often say that motivation does not last. Well, neither does bafftiatjs why we

-ZigZiglar
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With effect from academic year 2023

20EEC23
MICROCONTROLLERS AND APPLICATIONS LAB
(Semesteiv)
Instruction 2 P Hours per Week
Duration of SEE 3Hours
SEE 50 Marks
CIE 50 Marks
Credits 1

Prerequisite: Students should have basic knowledge of programmi@ganguage.

Course Objectives This course aims to:

1. Develop and understand the 8051 and ARM7 C programming

2. Understand the usage of Integrated Development Environment (Keil)
3. Control the operation of various peripherals using 8051 and ARM7 microcontroller

Course OutcomesAfter completion of this course, students will be able to:

Develop the programs of 8051 and ARM using their respective instruction set.

Understand the usage of various debugging tools available to program different microcontrollers
Build code for 8051 and ARM?7 to interface various input/output modules

Analyze the hardware and software interaction and integration.

Design and develop the 8051 and ARM 7 based embedded systems for various applications

akrowpE

LAB EXPERIMENTS

. 8051 Programming (Any 5 experiments. are to lbenducted in each cycle)

1. Familiarity and use of 8051 microcontrolteainer kit, Keil IDE and simple programs under different addressing modes.
2. Assembly programming using instruction set

3. Timer and counter operations and programming using 8051.

4. Interfacing applications using LED, switch, relay and buzzer.

. Generation of waverms using DAC by interfacing it with 8051.

. Stepper motor interfacing.

. LCD interfacing.

. Development of Embedded 'C' Code based on the module specifications. (under Structured enquiry)

0 ~N O Ol

. ARM7 Programming

. Study and use of LPC214x Microcontroller trainergkitl simple programs using its instruction set
. Interfacing applications using LED, switches

. Interfacing applications using relay and buzzer.

. DC Motor interfacing.

. Programming orchip ADC.

. Waveform generation using internal DAC.

. Development of Embedded 'Co@e based on the module specifications

~NOo OB wNE

lll. Design an experiment related to the Embedded Application of your choice using 8051/ARM based
architectures. (under Open ended enquiry)

Suggested Reading:

1. OD]LGL 0 $ OD]JLGL -* 5ROLQ ' WMichtoRtllen& EmBedded Systems using Assembly and
& H 3HDUVRQ (GXFDWLRQ

2. 3KLOLSY VHPLFRQGXFWRUV 3%50 /13& [ XVHU PDQXDO”
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CO-PO & PSO Correlation Articulation Matrix

Course Oucome| POl PO2| PO3| PO4| PO5| PO6| PO7| PO PO9 PO10 PO11 PO12 PSO1] PSO2 PSO3
co1 2 2 1 1 1 - - - - - - - 1 1 -
coO2 2 3 3 2 1 - - - - - - - 1 2 -
co3 2 3 3 2 1 - - - - - - - 1 3 1
Cco4 2 2 2 2 1 - - - - - - - 1 1 1
CO5 1 2 2 1 1 - - - - - - - 1 1 2

"There'snothingmoredangeroughana resourcefuldiot"

-ScottAdams
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With effect from academic year 2022

20EGCO03
EMPLOYABILITY SKILLS
(BE/B.Tech V&VI semesteCommon to all Branches)
Instruction 2 PHours per week
Duration of SEE 2 Hours
SEE 50 Marks
CIE 50 Marks
Credits 01

Course Objectives:To help the students

1. Learn the art of communication, participate in group discussions and case studies with confidence and to
make effective presentations.
With- resume packaging, preparing them to face interviews.
3. Build an impressive personality through effective time managénfeadership qualities, seldnfidence
and assertiveness.
4. Understand professional etiquette and to make them learn academic ethics and value system.
5. To be competent in verbal aptitude.

no

Course OutcomesBY the end of the course, the students will He &dp

1. Become effective communicators, participate in group discussions with confidence and be able to
make presentations in a professional context.

2. Write resumes, prepare and face interviews confidently.
3. Be assertive and set short term and long ®oais, learn to mange time effectively and deal with stress.
4. Make the transition smoothly from campus to work, use media with etiquette and understand the academic ethi
5. Enrich their vocabulary, frame accurate sentences and comprehend passages gonfidentl
UNIT |

Verbal Aptitude Error Detection, Articles, Prepositions, Tenses,Concord and Transformationof Sentencegumbled
Words/SentencesVocabulary, Synonyms,Antonyms, One Word Substitutes, Idioms and Phrad&®rd/Sentence/Text
Completiorr ReadingComprehension.

UNIT Il
Group Discussion & Presentation SkillDynamics of Group DiscussionCase Studies Intervention, Summarizing,
Modulation  of  Voice, Body Language, Relevance, Fluency and Accuracy, Coherence.

Elements of Effective Presentatiatbtructure of a PresentatiatPresentation tool&Body language
Preparing an EffectivePT

UNIT Il
Behavioural Skills: Personal strength anahEffective Time ManagemenGoal Setting Stressmanagement

Corporate CulturetGrooming and etiquetiBtatement of Purpose (SOP).

UNIT IV
Mini Project: ResearchlypothesisDeveloping a Questionnai@ata CollectiorAnalysisGeneral and Technical Report

Writingan Abstract #rechnicalReportWriting-PlagiarismiProjectSeminar.

UNIT V
Interview Skills Cover Letter and Résumé writinggStructure and Presentation, Planning, Defining the Career Objective

Projecting ones Strengths and Skiits +Interviews: Concept and Process, -Rrierview Planning, @ening Strategies,
AnsweringStrategiesMock Interviews.
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ested Reading:

/IHHQD 6HQ 3&RPPXQLFDWaR®IndiN,2OYV"~ 3UHQWLFH
'U 6KDOLQL 9HUPD -%RA) X FXNYIYHODIQMOB D~ 6 &KD

(GJDU 7KRUSH DQG 6KRZLFN 7KRUSH 32EMHFWLYH (QJOLVK"™ QG HGL

5DPHVK *RSDOVZDP\ DQG ODKDGHYDQ 5DPHVK 37KH $&( RI 6RIW 6
*XODWL DQG 6DUYHVK 3 &RUSRUDWId ®R2OBGNLOOV" 1HZ '"HOKL 65X
9DQ (PGHQ -RDQ DQG /XFLQGD %HFNHU 33UHVHQWDWLRQ 6NLOOV
A Modern Approach to Verbal & NeNerbal Reasoning by R S Aggarwal, 2018

&RYH\DQG 6WHSKHQ 5 37KH +DELW MeRYorktBrePress| EBBAVNLYH 3HRSOH’

"There is a difference between interest and commitment. When you're
interestedin somethingyoudo itonlywhenit's convenientWhenyou're
committedto somethingyouacceptino excusespnlyresults."

-KenBlanchard
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With effect from academic year 2023

20EEI02 Industrial Internship/ Rural Internship

Instruction 3-4 Weeks/9Hours
Duration of SEE --
SEE --
CIE 50 Marks
Credits 2

Prerequisite: Knowledge of Basic Sciences and Engineering Sciences/Knowledge about rural environment
Course Objectives:This course aims to:

1. Exposing the students to the industrial environment/ rural environment
2. Create awareness with the current industeehnological developments relevant to program domain
3. Provide opportunity to understand the social, economic and administrative considerations in organizations/rural

Course Outcomes: After completion of this course, students will be able to:

1. UnderVWDQG (QJLQHHUYY UHVSRQVLELOLWLHY DQG HWKLFV
2. Use various materials, processes, products and quality control
3. Provide innovative solutions to solve real world problems
4. Acquire knowledge in technical reports writing and presentation
5. Apply technical knowledg® real world industrial/rural situations
For implementation procedures and letter formats, annexures | and Il of Internship document maybe referred.

Evaluation of Internship: The industrial training/internship of the students will be evaluated isttyes

a) Evaluation by the Industry( in the scale of 1 to 10 whetn&atisfactory; 14Excellent)
b) Evaluation by faculty Mentor on the basis of site visit(s) or periodic communication (15 marks)
c) Evaluation through seminar presentation/VWace at the Instute by the constituted committee (25 marks)

Evaluation through Seminar presentation/Viace at the institute: Students shall give a seminar before an Expert
Committee constituted by college (Director, HoD / Senior faculty, mentor and faculty é&xmarthe same department)

based on his/her training/internship carried out

. The evaluation will be based on the following criteria:

X Quality of content presented

X Proper planning for presentation

x  Effectiveness of presentation

x  Depth of knowledge and skills

x Attendance record, daily diary, departmental reports shall be analyzed along with the internship Repol
Monitoring/ Surprise Visits: During the internship program, the faculty mentor makes a surprise visit to the internship
VLWH WR FKHFN #iteHhysalyGIHQaNsTudenSis Fbvhd to be absent without prior intimation to the
concerned industry, entire training/internship may be canceled. Students should inform through email to the facul

mentor as well atheindustry supervisor at least oday prior to avail leave.
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CO-PO & PSO Correlation Articulation Matrix

COs| PO1| PO2| PO3| PO4| PO5| POG| PO7 PO§ PO9 PO1Q PO11 PO17 PSO1 PSOZ PSO3
co1l| - - - - - 3 3 - 3 - 3 3 - - 3
cozl 1 1 1 3 3 - 2 1 - - - - 3 3 -
cosl 2| 3| 3| 3|3 2] 3| 1|1 - - - 3 3 -
coa - | - | - -| -| 3] -] 1] 3| 3 - 1 - - 3
cosl 1| 3| 3| 3|3 2] 3| -]1 - - 1 3 3 3
"Abusinessbsolutelydevotedto servicewill haveonlyoneworry aboutprofit.
Thatwouldbe embarrassinglyarge."
-HenryFord
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CHAITANYA BHARATHI INSTITUTE OF TECHNOLOGY (A)
AICTE Model Curriculum with effect from AY 2022-23

DEPARTMENT OFELECTRICAL & ELECTRONICS ENGINEERING

SEMESTER #VI

Schemeof .
Instruction Schemeof Examination
S.no Course Code Title of the Course Hours per week Duration Maximum Marks Credits
of SEE in
L T P Hours CIE SEE
THEORY
Core -13
. - - 4
1 20EEC24 PowerSystemProtection 3 3 0 60 3
Core -14
. 3 - - 3 40 60 3
2 20EEC25 | PowerSystemOperation
andControl
Core -15 ) )
3 20EEC26 | Electrical Drives 3 3 40 60 3
Core -16 ) )
4 20EEC27 | loT for Electrical 3 3 40 60 3
Engineering
: 20EEExx | PE3 3 |- 3 40 60 3
Indian Constitution&
S 2 - - 2
6 20EGMO1L FundamentaPrinciples NC
PRACTICALS
7 20 EEC28| Power Systemkab - - 2 3 50 50 1
g 20 EEC29 ElectricalSimulation - - 2 3 50 50 1
Lab
9 20 EEC30 | ElectricalDrives Lab - - 2 3 50 50 1
10 20 EEC31| |0T Lab - - 2 3 50 50 1
Total 17 - 08 30 440 510 19
Clock Hours Per Week: 25
L: Lecture T: Tutorial P: Practical/Project Seminar/Dissertation
CIE: Continuous Internal Evaluation SEE:Semester End Examination
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CHAITANYA BHARATHI INSTITUTE OF TECHNOLOGY (A)
AICTE Model Curriculum with effect from AY 2022-23

DEPARTMENT OFELECTRICAL & ELECTRONICS ENGINEERING

SEMESTER VI

List of Courses offered in Program Elective-lll

Coursecode Title of the Course

20 EE E31 Advanced power System
Protection

20 EE E32 Power Electronics for Renewable
Energy Systems

20 EE E33 Utilization of Electrical Energy

20 EE E34 Power Quality Engineering

20 EE E35 Advanced Electrical Drives

20 EE E36 Digital Signal Processing
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With effectfrom theacademigear20222023

20EEC24
POWER SYSTEM PROTECTION
(Semesteivl)
Instruction 3 L Hours per Week
Duration of SEE 3 Hours
SEE 60 Marks
CIE 40 Marks
Credits 3

Prerequisite: Basic knowledge of Electrical Engineering and Circuit analysis.
Course Obijectives:This course aims to:

1. To analyze principles of operation of the different Protection Devices.
2. Tounderstandhe different protection schemes employed in the protection ofpower system
3. To acquire knowledge of Numerical Protection Algorithm

Course OutcomesUpon completion ofhis course, students will be able to:

Understandasicterminologyof relaysandtypes of over current protection of power system.

Distinguishthetype of distanceprotection with principle & their application to three
phase transmission lines.

Choosesuitabledifferential schemdor the protectionof various equipment ielectrical power system.
Describethe principle of operation, and able to calculate the ratings of circuit breakers.

Familiarizewith differentprotectionmethods against ovewnltages.

Identify variouselementof numericalrelays,their functions and different techniques used in their design.

ogkrw NE

UNIT -I

Introduction to Protection Schemes: Need for protection, Backup protection, Zones of protection, Definitions of relay
pickup, dropout and reset values, Classification of relays, Gpgratinciples and construction of electromagnetic
and induction relays.

Over-current Protection: Timeurrent characteristics, current settings, time settings;cweent protection schemes,
direction relay, applications of Definite Time, IDMT and [Biienal relays distribution feeders, Earth fault and phase
fault protection schemes, directional earth fault relay, static over current relay, fuse characteristics, types of fuses

UNIT -1l

Distance Protection: Introduction, Impedance relay, reactance MIa@ relay, effect of arc resistance and Power
Swings on the performance of Distance Relaying, Selection of distance relaysstEppd Distance protection,
Comparison of different distance protection schemes, Distance protection gfilaseelines.

UNIT -l

Differential protection: Introduction, simple differential protection, zone of differential protection, Percentage
differential relay, EartHeakage protection, Percentage Differential Protection of Transformers, Differential protection
of transformer against Inrush phenomenon, tuen faults in transformer. Differential protection of Busars,
Internal and External faults, Protection of Thpkase bus bars. Introduction to the Basic protection of Generator and
Induction Motors

UNIT -IV
Circuit Breakers: Arc interruption, restriking voltage, recovery voltage, RRRV, current chopping, resistances
witching, classification of circuit breakers, selection of circuit bre@ker voltage protection: causes for over

voltages, protection of tramission lies against direct lightning strokes, ground wires, anangs, lightning
arrestors, surgabsorbers, Peterson coils, insulation coordination
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UNIT &/

Basics of Numerical Protection: Block diagram of numerical relay, Sampling theoremEteassquare
Technique, Digital Filtering, Numerical Relaying for over current, Differential and distance protection (Elementary
Treatment).

Text Books
1. %DGULUDP 9LVZDNDUPD 33RZHU 6\WVWHP 3URWHFWLRQ DQG 6ZLWFK
2. Y.G.Pathankar6 5 %KLGH 3)XQGDPHQWDOV RISRZHU VA\VWHP SURWHFWL

Suggested Reading:
1. T.S.Madhava Raao, Power System Protection: StaticRelays, Tata MefBr&sucation 1989
2.  P.M.Anderson, Power System Protection, John Wiley, 2012

3. ElectrigtyTraining Association, Power System Protection. Vol.2.: Systems and Methods, Institute
of engineering and Technology, 1995

CO-PO& PSO Correlation Articulation Matrix

COs| POl1| PO2| PO3| PO4| PO5| PO6| PO7| PO8| PO9| PO10| PO11| PO12| PSO1| PSO2| PSO3
CO1 3 2 2 1 1 2 3 3 1
CO2 3 1 2 1 1 3 3 3 1
CO3 3 2 2 1 1 2 3 3

CO4 3 2 2 1 1 2 3 3 1
CO5 3 2 2 1 1 2 3 3 1
CO6 3 1 1 2 1 2 3 3 1
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With effect from the academic year 2022

20EE C25
Power SystemOperation and Control
(Semesteivl)
Instruction 3 L Hours per Week
Duration of SEE 3 Hours
SEE 60 Marks
CIE 40 Marks
Credits 3

Prerequisite: Power Systems, Control Systems, Synchromdachines

Course Objectives:
1. To understand the importance of Economic Operation of power system

2. To understand the load frequency control of Power Systems
3. To gain the knowledge of power system stability

Course OutcomesAfter completion of this course, students will be able to:

1. Demonstrate the Economic operation of power system without and with Losses
2. lllustrate the concept of Unit Commitment

3. Analyze the Load Frequency Control for single and two area systems

4. Examine theotor angle stability of a power system under any disturbance.

5. Identify and Explain the Voltage Stability problems.

UNIT -I
Economic Operation of Power Systemput-Output curves, Heat rate and Incremental Cost curves, Economic Operati

neglecting Transmission Losses, with and without Generator Limits, Derivation of Bmn Coefficients, Economic Operd
includingtransmissioossesNumericalproblems.

UNIT -II:
Unit Commitment (UC)introduction,Constraints inJC, Thermalunit constraints andtherconstraintsSolution Methods:

Priority-list method, Dynamic Programming solution, Lagrange Relaxation Solution, Numerical problems.

UNIT -l
Control of Frequencyintroduction to Automatic Generation Control (AGC), Frequency corfrancept of Singlareaload

Frequency control, Modeling of Singégea control, Steady state and Dynamic Analysis on Sargi® PI Control for
Single area,Introductionto Two-ArealLoad Frequencycontrol, Modeling of Two-area control.

Control of Voltage:
Conventional Methods for Reactive power Generationand Absorption, Automatic Voltage Regulators,Flexible AC

TransmissiorBystems.

UNIT -IV
Rotor Angle Stabilityintroduction to Rotor Angle Stability, Classification, Steady state stability, Sttatly stabilityLimit,

Factors affecting the Steady state stability, Introduction to Transient Stability, Swing EquatioratequatiterionCritical
Clearing Angle, CriticaClearing Time, Application of equakea criterion, Factors affecting the Tsamt stability

UNIT -V
Voltage Stability:Introductionto Voltage Stability, comparisorbetweenAngle stability andvoltagestability, Mathematical

formulation of Voltage Stability, Modeling requirements to carryout Voltage stability analysis, Preveiitotiage Instability

Text Books:

1. 1. J. Nagrath & D.P. Kothari, Modern Power System Analysis,4th Edition TMHPublication,2011

2. Allen J. Wood, Bruce. F.Woolenberg, Power Generation, Operation & Control, WileyPublishers, 2006
3. K. R. Padiyar, Power systedynamics: stabilityand control, Second Edition, BS Publications, 2008

Suggested Reading:
1. O. Elgard, Electric Energy Systems Theory, 2nd Edition. TMH Publication,2001
2% 0 :HHG\ % - &RU\ 1 -HQNLQV - (NDQD\BNHWHPE * :6WHEDF 3(OH
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CO-PO& PSO Correlation Articulation Matrix:

OCOurse PO1| PO2| PO3| PO4| POS PO6| PO7| PO8 POY PO1( PO1] PO12 PSOI1 PSO2 PSO3
utcomes
co1 3] 2 2 1| - | - | - 1] 2] 1 2 3 1 -
co2 3| 3|2 21| -] -| -] 2| 2| 2 3 3 2 1
co3 32|12 1] -] -] -] 1] 1] 1 2 1 1 1
co4 32|12 1] -] -] -] 1] 1| 1 2 1 1 -
CO5 31| 1| 1| -] -] -] -] 1] 1] 1 1 2 -
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With effect from theacademigrear20222023

20EE C26
ELECTRICAL DRIVES
(Semesteivl)
Instruction 3 L Hours per Week
Duration of SEE 3 Hours
SEE 60 Marks
CIE 40 Marks
Credits 3

Prerequisite: Power Electronics, Electrical Machines

Course Obijectives:
1. To Understand the characteristics of various Electric Drives and its control using different
power electronic converteircuits
2. To apply and analyse the concept of speed control DC motor drives with single phase, three
phase converters and choppers.
3. To apply and analyse the concept of speed control induction motor by using AC voltage
controller, VSI, CSl and cyctoonverte.

Course OutcomesAfter completion of this course, students will be able to:

Acquire the knowledge about classification, choice, dynamics and stability of Electric Drives.

Analyse 1 - -- FRQYHUWHUV IHG '& PRWRUYV

Understand the operational variaregween single and muljuadrant operation of various Electric Drives
Analyse chopper fed DC motors.

Comprehend the speed control of a converter fed induction motor drives and synchronous motor drives.
Differentiate the features of closed loop operatibB@ and AC electric drive and their controllers.

ks wh e

UNIT -I
Electric Drive: Introduction, Block diagram and parts of electric drive.

Dynamics of Electrical DrivesTypes of Load Types and Characteristics of load torquéynamics of motor load
combination tsteadystate& transientstability of anelectricaldrive.

Phase control converters fed DC drivéRgview of speed control techniques of DC motors, Single Phase and pihase
semi and fully controlled converters connected to DC sepamtelied and DC series motatsontinuous currennode of
operation, output voltage and current waveforms, Speed and Torque expressions] @peedCharacteristic®roblems
on Converterfed DC motors.

UNIT 4l

Four quadrant operation of DC drivitroduction to four quadrant operation, motoring operation, electric braking
Plugging, Dynamic and regenerative braking operations. Four quadrant operation of D.C motors by dual canverte
Closedloop operationof DC motor

UNIT I

Chopper fed DC rives: Single, two and four quadrant chopper fed dc separately excited and series excitedt motof
continuous current operation, output voltage and current wave forms, speed torque expressions,speed torque
characteristics, Problenas Chopperfed DC Motors closedloop operation.

UNIT -IV

Induction Motor Drives¥Variable voltage characteristicsControl of Induction Motor by AC Voltage ControllessWVave

forms +Speed torque characteristics, Variable Voltage, Variable Frequency control of inductiorbynetitagesource
inverter (VSI), currentsource inverte(CSI) and cycleconverters, Comparisoof VSI and CSI. Static rotorresistance
control,closed loop speed control with static rotor resistance control, Slip power recovery sStatitceScherbius dre,

StaticKramerDrive andtheir performancespeedorquecharacteristics;losed loopoperationof inductionmotor drives.
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UNIT -V
Synchronous Motor Drive€perations from fixed frequency supply, Synchronous Motor variable speed drives, Variabl

frequency control of Multiple SynchronousMotors, Selfontrolled SynchronousMotor Drive Employing Load
Commutated Thyristotnverter, SeHcontrolled Synchronous Motdbrive Employing a Cycleconverter, closed loop
operationof Synchronousotor Drive.

Text Books:

1. * . 'XEH\ 33RZHU 6HPLFRQGXFWRU &RQWUROOHG 'ULYHV" 3UHQWL
25 .ULVKQDQ 3(OHFWULF ORWRU 'ULYHV ORGHOLQJ $QDO\VLV DQG 4
3.0 + 5DVKLG 33RZHU (OHFWURQLF &LUFXLWV 'HYLFHV DQG DSSOLFD

Suggestd Reading:
1. * . 'XEH\ 3)XQGDPHQWDOV RI (OHFWULFDO 'ULYHV™ &5& 3UHVYV
2.: /HRQKDUG 3&RQWURO RI (OHFWULF '"ULYHV" 6SULQJHU 6FLHQFH

CO-PO & PSO Correlation Articulation Matrix

oo | po1| Po2| PO3| PO4| POS| POS| PO7| POS| POS| PO10 PO11| PO12| PSO1| PSOZ| PSO3
co1l 2l 2 2| 2| | ~| ~| - «| | | | -] 2] 2
co2 3| 3| 2] 3| | < | < < < < < 1| 3] 3
cos 3l 2] 2| 3| | | ~| - < = - | 1] 2] 3
CO4 3l 2| 2] 3| | < | < < | < < 1| 2| 3
Ccos 3l 2| 2] 3| | < | < < < < < 1| 2] 2
Co6 3l 2| 2] 3| | < | < < < < < 1| 2] 2
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With effect from theacademigear20222023

20EE C27
loT for Electrical Engineering
(Semesteivl)
Instruction 3 L Hours per Week
Duration of SEE 3 Hours
SEE 60 Marks
CIE 40 Marks
Credits 3

Prerequisite: Students should have prior knowledge on basic programming knowledgetsraiking

Course Obijectives
1. To provide knowledge of basic loT Network Architectures, 10T Processing, ConneetidtyCommunication
technologies
2. To provide knowledge of Arduino boardsd basic components and Develop skills to design and implement
various smart system application.
3. To provide knowledge of programming skills, application development and prototyping using Python.

Course Outcomes:After completion of this course, students will be able to:

1. Understand the basic principles and termigie of computer networking, network security, WSN, M2M, CPS,
sensors and actuators.

2. Describe various data types in 10T applications, connectivity protocols in 0T, communication protocols in I0T.
3. Understand basic concepts of Arduino UNO and Design systém applications using Arduino UNO.
4. Apply Python programming for Problem solving and application development.
5. Understand the working of RaspberryPi and develop 10T applications.
UNIT -I

Introduction to loT: IntroductionNetwork typesloT Protocol and ArchitectureNetwork Security Wireless Sensor
Networks (WSN) Machineto-Machine (M2M) Communication€Cyber Physical Systems (CPR®ifferentiate between
WSN, M2M, andCPS IoT SensorandActuatorsAdvantagesndDisadvantagesf l0T.

UNIT -II

IoT Processing, Connectivity and CommunicatiDataformat Importanceof Processingn 10T- Processing opologies
IoT Device Design and Selection ConsideratidiEE 802.15.4Thread ISA100.11A WirelessHART- RFID- LoRa
Wi-Fi- Bluetooth Infrastructue ProtocolsDiscovery ProtocolsData Protocolsldentification Protocols

UNIT -l

Introduction to Arduino ProgrammingntroductionFeatureof Arduino-Typesof Arduino boardArduino UNO- Arduino
IDE overviewSketch StructureData typesFunction librariesOperatorsin Arduino-Control statementoops Arrays
String Math LibraryRandom numbemnterruptsExample program: Blink LEEraffic Control system Pulse Width
Modulation Analog to Digital Conversion Wireless Connectivityto Arduino- Integraton of Sensorswith Arduino-
Integrationof Actuatorswith Arduino

UNIT -IV

Introduction to Python Programmingntroduction to PythonVariables and Data type©peratordNumPymatplotlib-
Array- Pandad.istss Loops Conditional statementsunctionsStringsTuples SetsDictionaries Array- Data
Visualization File handling.

UNIT -V

Introduction to Raspberry Pi and loT Applicationstroduction to RaspberryPi-Basic architecture Working of
Raspberry PPin configuration Exampleprogram: Blink LED Capture Image using Raspberry-Rhplementation of
loT with Raspberry Pi: Sensor and actuator interfaced with Raspbeloy RipplicationSpeed control of DC and AC
machines Measuringparametersf DC machine AC machineandsolarpanel.
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Text Books
1.6 0OLVUD $ OXNKHUMHH DQG $ 5R\ 3 QWURGXFWLRQ WR ,R7" &DP
226 0OLVUD & 5R\ DQG $ OXNKHUMHH 3} QWURGXFQERDWMIR ,Q G&5&W I
3. 3GHHO -DYHG "% XLOGLQJ $UGXLQR 3URMHFWYV IRURWRIG $58BWU QBIWL
Apress, 2016
4. $OOHQ % 'RZQH\ 37KLQN 3\WKRQ"™ 2 5HLOO\
5 -RKQ =HOOH 33\WKRQ 3URJUDPPXQHD ¥ EIQHDUIFRIGC XFRABIPOQRIFRPS
6. Rajkumar Buyaa and Amir V Dastjerdi, Internet of things: Principles and Paradigms, Morgan Kaufmann
7. A Bahga& V Madisetti, Internet of Things: A Hands On Approach, Universities Press

Suggested Readings
1. David Hanes, GonzaloBOJXHLUR 3DWULFN *URVVHWHWH 5REHUW %DUWRQ
Fundamentals: Networking HFKQRORJLHY 3URWRFROV DQG 8VH &DVHV IRU WK
Press, 2017
2.0DUN /XW] 3/HDUQLQJ 3\WKRQ"~ 2 5HLOO\
3. Adrian McEwen and Hakim Cassimalgsigningthe Internet of Things, Wiley
4. Olivier Hersent, David Boswarthick and Omar Elloumi, The Internet of Things: Keyapplications and Protocols, Wi

CO-PO & PSO Correlation Articulation Matrix

Course Outcome | pO1| PO2| PO3| PO4 PO5| PO6| PO7| PO8 PO9 PO1( PO11 PO1{PSO1PSOZ PSO3
COo1 3 3 2 1 3 - - - - - - - 1 1 -
CO2 3 3 2 2 3 - - - - - - - 1 2 -
CO3 3 3 2 2 3 - - - - - - - 2 3 -
CO4 3 3 2 2 3 - - - - - - - 3 2 -
CO5 3 3 2 2 3 - - - - - - - 2 3 -
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with effect fromtheAcademicyear20222023.

20EEE31
ADVANCED POWER SYSTEM PROTECTION
(SemesteI - ProgranElectivelll)
Instruction 3 L Hours per Week
Duration of SEE 3 Hours
SEE 60 Marks
CIE 40 Marks
Credits 3

Prerequisite: Power System Protection

Course Obijectives:

1. To study the operating principles and application aspects of static relays
2. To study the architecture and the required mathematical background for the design and developmetefgigit
3. To understand the application of various algorithms for the digital protection of practical power system.

Course Outcomes:After completion of this course, students will be able to:

1. Remember the basic terminology and components of static eelaygrounding methodologies

2. Recognize the need and architecture of digital relays

3. Comprehend the application of mathematics in power system protection

4. Distinguish various mathematical algorithms used for the estimation of power system parameters.
5. Explainvarious algorithms used for the digital protection of power system.

UNIT -I

Static RelaysComparatorsAmplitude andPhasecomparisorschemesDuality betweenAmplitude andphasecomparators,
General equation for comparators for different types of rel@tatic comparators, Coincidence circuits, Phséting
methods,Hall effect comparatorsOperatingprinciples, Use of level detectors,Time delay circuitsFilters, Thyristors,
Triggering circuits and DC power supplies, Advantages and Disadvantegfatiofelays

UNIT -II

Basic Elements of Digital ProtectionSignal conditioning: transducers,surge protection, analog filtering, analog
multiplexers, Conversion subsystem: the sampling theorem, signal aliasing Error, sample and hold circuits, nsultiple
analogto digital conversionDigital relaysubsystemifiltering concepts.

UNIT -l
SinusoidalWaveBased Algorithmssample, first, second derivative techniques,-sample and thresample techniques,
Fourieranalysisbasedalgorithmswalshfunction-basedechniques

UNIT -IV

Algorithms based on Least Squares: Least Sqdmssd Algorithm: Integral LSQ fitting, Power series LSQ fitting, Multi
variable series LSQ

Differential Equatiorbased Algorithm: Representation of Transmissios, ltfifferential equation protection,
simultaneous equation techniques.

UNIT -V

Digital Protection:Digital Protection of Transformers: Principles of protection, -Flfer based algorithms, Leastuare
curve fitting based algorithms, Fourieased Algoriims, Digital Protection Transmission Lines: cursbased differential
Protection, composite voltagedcurrentbasedorotectionschemes
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Text Books:

1. %DGULUDP DQG 9LV ZD SybtéhiPidtectim apB6RZ2MUFKIHDUY 7DWDOF*UDZ+LOO $S
2. ODGKDYDUDR7 6 pu3RZHU 6\VWHP 3URWHFWLRQ 6WDWLFUHOD\V ZLWK
3.7 -RKQV DQG 6 . 6DOPDQ p'LILWDO SURWHFWLRQ IRU SRZHU V\VWHP
4. S.R.Bhide®*'LJLWDO 3RZHU 6\VWHP 3URWHFWLRQ" 3+, /HDUQLQJ 3YW /WG

Suggested Reading:

1. :DUULQJIJWRQ $ 5 9DQ & P3URWHFWLYH 5HOD\VYT 9RO, ., &KDSPDQ +1

2. Bhuvanesh AOZA, Nirmalkumar C.Nair, Rashesh P Mehta,Vifay0 H3RZHU V\V o ldriel SvilcR W HF W L
JHDUY 7DWDOF*UDZ +LOO

+
3. J.Lewis BlackEXUQ 7KRPDV - 'RPLQ u3URWHFWLYH UHOD\LQJ 3ULQFLSOHYV
4/ 3 6LQJIK p'LILWDO BURWHFWLRQ 3URWHFWLYH 5HOD\LQJ IURP 9@HFW
5 6WDQOH\+ +RURZLW] $ * SKDGNH p3RZMieywpudlisakidas,261@0.D\LQJT WK (GLW

CO-PO & PSO Correlation Articulation Matrix

COs| PO1| PO2 PO3 PO4 PO5| POG PO7| PO PO9| PO1(d PO1l] PO12 PSO] PSO! PSO
coi 3 3 2 1 - - - - - - 1 1 3 3 2
cozl 3 3 2 1 - - - - - - 1 1 3 3 2
co3l 3 3 2 1 - - - - - - 1 1 3 3 2
Co4| 3 3 2 1 - - - - - - 1 1 3 3 2
CO5/ 3 3 2 1 - - - - - - 1 1 3 3 2
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With effect from the academic year 2622

20EE E32
POWER ELECTRONICS FOR RENEWABLE ENERGY SYSTEMS
(SemesteiVI - Program Electivall)
Instruction 3 L Hours per Week
Duration of SEE 3 Hours
SEE 60 Marks
CIE 40 Marks
Credits 3

Prerequisite: Power Electronics

Course Obijectives:
1. To Understand the different typeENon-Conventional Energy Sources.
2. To Explore the issues with grid integration of Renewable Energy Sources.
3. To Familiarize concepts on Fu€kll and Hybrid Energy Storage Systems

Course Outcomes:
1. Acquaint with different renewable energy sources
2. Understand differertechniques of Power extraction from Solar and Wind engygtems
3. Modelling of generator, turbine and suitable converters for a RES and aterage systems.
4. Understand the concepts and working withfcel for efficient energy sysm.
5. Understandhecessity and functioning of Hybrid Energy storage system.

UNIT -I:
Introduction to Renewable Energy Systems: Wind power, Hydropower, Solar d8iermggss, Biefuel, Geothermal Heat
energy,Solarthermalplants,Applications.

UNIT -II:

Solar Energy: Introduction to P&ells, Array, Solar power extraction using¥élls, }V Characteristics, P\hverters without
D.C. to D.C. converters, Grid interfacikwgth isolation, without isolation, Maximum power point trackinglethods,

PV- Invertas with D.C. to D.C. convertemsn low frequency side and high frequency side with isolation, without
isolation.

UNIT -l

Wind Energy:Sources and potentials, Evaluation of Wind Intenditypography,GeneralClassificationof Wind Turbines
and Technologes, Speed control methods Wind Power, Fixed speed with capacitor bank, Rotor resistance control,
Synchronousseneratofexternalmagnetized, Synchrono@eneratoipermanenmagnets.

UNIT -1V:

Fuel Cells: Fuel cells, Commercial Technologies for Generafidtiextricity, Constructional Features ofSolid Oxide Fuel
Cells, Constructional Features of Proton Exchange Membrane Fuel Cells, Advantages and Disadvantages of Fuel Cells
Application of DC Converters in Fuel Cell Systems: Single stage topditgsi,-stage topology.

UNIT -V:
Hybrid Energy Systems: Need for Hybrids systerasge and type of hybrigystemshybridizationof solar, windand fuel
cell, battery managsystem. Conventionandrecentdevelopmenti Energy/batterynanagemergchemes.

Text Books:
1. 6 1 %KDGUD ' .DVWKD 6 %DQHUMHH 3:LQG (OHFWULFDO 6\VWHPV~
2. ' <RJL *RVZDPL 33ULQFLSOHV RI 6RODU (QJLQHHULQJ" UG (GLWLRRQ
3. <YHV %UXQHW 3(QHU-IBTE,WsREHiDahH2010L O H\

NS
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Suggested Reading:

1L.ILNRV +DW]LDUJ\LRX 30LFURJULGV $UFRKINYEAFGMMIMEED QG &RQWURQ’

Press, December2013.
2. 5RJHU OHVVHQJHU $PLU $EWDKL 33KRWRHNRD QRO PFs§,\20WHPYV (QJLQH
3. B. H. Khan Nonconventional Energy sources Tata-Kcawhill Publishing Company, New Delhi,2009.
4, 5REHUW $ +XJJLEQWRUOQMHUIBSULQIJHU QG (GLWLRQ

CO-PO & PSO Correlation Articulation Matrix

COs| PO1| PO2 PO3| PO4| POY PO6G PO7| PO PO9| PO1( PO11 PO1] PSO] PSO] PSO]
coil 3 3 2 1 - - - - - - 1 1 3 3 2
Co2| 3 3 2 1 - - - - - - 1 1 3 3 2
Cco3| 3 3 2 1 - - - - - - 1 1 3 3 2
Co4| 2 2 2 1 - - - - - - 1 1 3 3 2
CO5| 2 2 2 1 - - - - - - 1 1 3 3 2

"Thinklikeawisemanbut communicatdn the languageof the people."

-WilliamButlerYeats
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20EEE33
With effect from the academic year 26022

UTILIZATION OFELECTRICAL ENERGY
(Semestel| - PrograntElectivelll)

Instruction 3 L Hours per Week
Duration of SEE 3 Hours
SEE 60 Marks
CIE 40 Marks
Credits 3

Course Obijectives:
1. Understand the adaptability of heating and welding concepts for a given application

2. Know the necessitgf illumination for specified requirement
3. Know selection of proper traction system and its corresponding drive for industrial applications

Course Outcomes:After completion of this course, students will be able to:

Acquire knowledge about electric heating concepts for engapplication
Understand principles of welding concepts for a given application

Familiar with principles of illumination concepts

Identify the necessity of illumination and luminaries for specified requirement
Select proper traction system anddtsresponding drive for industrial applications
Able to estimate energy consumption levels at various modes of operation.

ok wn e

UNIT -I
Electric Heatingintroduction, Classificationf electricheating Advantages of electrical heating, Properties of eating

material, Different types of heating material, Causes of failure of heating element, Design of heating Blemerital
Problems

Power frequency heating MethodResistance heatindirect resistance heating, Indirect resistance heating, Infared
radiantheating,Electricarcheating Directarcheat,Indirect archeating

High frequency heating Methods: Induction heatiDgect induction heating, indirect induction heatini electric heating.

UNIT -II

Electric Welding: Introduction, Cladgiation of Welding ProcesseBprmation andCharacteristicef ElectricArc,
Electrodedor Metal Arc Welding, Advantageof CoatedElectrodesTypes ofloints

Principle of Electric Arc weldingAdvantagesanddisadvantagesf electricwelding, Electric Arc weldingmethods:Carbon
Arc Welding, Submerged\rc Welding, Atomic HydrogenWelding.

Principle of Resistance Weldingdvantages and disadvantages of Resistance Welding, Spot Welding, Seam
Welding, Projection Welding, Butt Welding, Flash Butt Welding, Upset Welding, Electron Beam Welding,
LaserWelding

UNIT -1l
Illumination: Introduction, Terms used in illumination, laws of illumination, Polar Curves of C.P. Distribution =*

Determination of M.S.C.P.na M.H.C.P. from Polar Diagram&s RXVVHD XV FRQVWUXFWLRQ 'HVL
differentapplications NumericalProblems
Electric Lamps: Incandescent lamps, Fluorescent lamps, CFL, LED, Mercury vapor lamps

UNIT -IV

Electric Tractionl: Introduction, Systems of electric traction and tratéctrification DC system, single phase andpBase
low frequency and high frequency system, composite systeandk system, comparisobetweenAC and DCsystems
Train MovemerdTypical Speed/Time Que - Factors affecting scheduled speefimplified Speed/Time CurveAverage
and Schedule Speedractive Effort for Propulsion of a TrainPower Output from Driving Axles Energy Outputrom
Driving Axles - NumericalProblems.

UNIT -V

Electric Tractim-1l: Specific Energy Output Evaluation of Specific Energy OutpuEnergy ConsumptionSpecific
Energy Consumption Adhesive Weight+Coefficient of AdhesiontMechanism of Train MovementNumerical
Problems
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Text Books:
1. C L Wadhwa, Generation, Digbution and Utilization of Electrical Energ® rd Edition New age
international publishers,2015.

2. B.L. Theraja, A Textbook of Electrical Technology VolutheTransmission and Distribution S. Chand Limited, 23rd
Edition, 2013.

3. Partab H, Art and Science Utilization of Electric power, Dhanpatrai & Sons, 2014

Suggested Reading:
1. J.B.GUPTA, Utilization of Electric Power and Electric Tracti@K.Kataria& Sons, 2013.

2. R K. Rajput, Utilization of Electrical Power2 nd Edition, Laxmi Publications (p) Ltd, 8.

CO-PO & PSO Correlation Articulation Matrix

COs| PO1| PO2| PO3| PO4| PO5| PO6| PO7| PO8| PO9| PO10| PO11l| POl | PSO1| PSO2| PSO3
coi| 3 2 1 - - 1 - - - - - - - - -
co2| 3 2 - 1 - 1 - - - - - - - - 1
co3|l 2 2 - - - 2 - - - - - - - 1 -
co4| 2 2 - 1 - 2 - - - - - - - 1 -
cos| 3 2 1 1 - 2 - - - - - - - 2
coes| 3 2 2 2 - 2 - - - - - - 1 2
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With effect from the academic year 2022

20EE E34
POWER QUALITY ENGINEERING
(SemesteI - PrograntElectivelll)
Instruction 3 L Hours per Week
Duration of SEE 3 Hours
SEE 60 Marks
CIE 40 Marks
Credits 3

Prerequisite: Basic knowledge in power systems and power electronics

Course Objectives:

1. UnderstandhePowerQuality(PQ)standardandits monitoringconcepts

2. UnderstandPQissuesaandsource®f harmonicsn Industrialsystemsandits mitigation.
3. Understandheproblemsandsolutiongowiring andGrounding

Course Outcomes: After completiofthis course, students will be able to:

1. lllustratethebasicconceptof powerqualityissuesandpowerqualitymonitoring,standardandmeasuringnstruments.
2. Determinghevoltagesagmagnituden radial, Non-radialandMeshedsystems

3. AnalyzevoltagesagsffectonthreephaseAC- Adjustablespeedirive (ASD), DC- Adjustablespeedirive (ASD)

for industrialapplications.

4. ldentifythesource®of harmonicsandits mitigation techniquem industrialsystems.

5. Discusgheprotectiondevicedor transienver voltagesandsolutionsfor Wiring andGroundingproblems

UNIT -I
Power Quality problems in distribution systems: Voltage Sag, Swells, Interruptions, and Waveform Distortions:

harmonics, noise, notching, -0ffsets, fluctuations, flicker and its measment. Tolerance of Equipment: CBEMA curve.
Powerqualitymonitoring,standardandmeasuringnstruments.

UNIT-II
Voltage Sags<Characterization: Voltage Sag Magnitude, Sag Magnitude in Radial an&Rattial Systems, Voltage sag
Calculations in Meshe8ystems.

UNIT -l
PQ Consideration in Industrial Power SystemsAdjustable speed drive (ASD) systems and applications, Characterizatig

of voltage sags experienced by thptmse ACGASD, DG-ASD systems, Effects of momentary voltage dips on the operatiol
of inductionandsynchronousnotors.

UNIT -IV
Harmonics: Sources of power system harmonics, Harmonic distortion, Harmonic Indices, Odd and Even Order Harmot

Causes of Voltage and Current Harmonics, Locating Harmonic sources, Effect of Harmonics orsyxberar Devices,
Mitigation of harmonics.

UNIT -V
Transient Over-voltages & Wiring and Grounding: Sourcesof Transient 2 Y HU Y R ORNndigles%l Overvoltage

Protection Devices, Definitions, Reasons for Grounding and wiring, Typical Wiring and Grolprdibigms, Solutions to
Wiring andGroundingProblems.

Text Books:
1. & 6DQNDUDQ p3RZHU 4XDOLW\T &5& 3UHVYV
2. R. SastryVedam, M. Sarma, "Power Qual¥ar Compensation in Power Systems ", CRC Press, 2009.
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Suggestedreading:
1. ODWK + - %ROOHQ pP8QGHUVWDQGLQJ 3RZHU 4XDOLW\ 3UREOHPVYT ,((

2. 5RJHU & 'XJDQ ODUN ) OF*UDQDJKDQ 6XU\D 6DQWRVR + :D\QH %HDW
Edition, Tata McGrawHill, 2012.

CO-PO-PSO Correlation Articulation Matrix

COs| PO1| PO2 PO3 PO4| PO5 PO6 PO7| PO8| PO9| PO10 PO1l] PO12 PSO] PSO] PSOJ
coi| 3 - - - - - - - - - - - - - 1
co2l 3 2 3 1 1 - - - 1 2 2 -

co3| 3 3 2 - 3 1 1 2 1 2 2 - -

co4| 3 3 3 3 1 1 1 1 1 1 - - - 2

cos| 3 2 3 1 1 - 1 1 1 1 - - 2

"Whenever you see a successful business, know that someone once made a cour
decision."

-PeterF.Drucker,
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With effect from the academic year 20

20EE E35
ADVANCED ELECTRICAL DRIVES
(Semeste| - ProgranElectivelll)

Instruction 3 L Hours per Week
Duration of SEE 3 Hours
SEE 60 Marks
CIE 40 Marks
Credits 3

Prerequisite: Electrical Drives, Microprocessors, Control Systems

Course Objectives:

1. To understand the principles of commutation in converters and study the performance, stability and control aspects g
DC motorsandInduction motors.

2. To understand the microprocessiased control of electric drives

3. To studythe working principlesand control aspectof specialmotors: BrushlessDC motor, SwitchedReluctance
Motor drives.

Course OutcomesAfter completionof thiscoursestudentsvill beableto:

1. Identifyandconsidetherequiremenbf power converterfor agivenapplication.

2. lllustratethedigital methodsof DC motor speeccontroltechniques.

3. Showhowthechangegffectin differentspeedtontrolschemesf Inductionmotor.

4. Analyse theperformancef Synchronousotorwith andwithout sinusoidakupply.

5. Recognizendformulateproblemsncounteretly speciaimotordrivesfor a particularapplication.

UNIT -I
Review of Power Converters: Overview of Power convertersin Electric Drives, Commutationin Thyristor power

converters,Principle of natural commutationand forced commutation, Discontinuousconductionin converters, DC
choppers, Force commutated inverters, Frequency conversion. Inverter voltage control, Hagutralization, Voltage
controller.

UNIT -II
DC Drives: General considerations, Evaluation of a dc drive performance Forced commutation schemes to improy

performance of the drives, Stea8tate Analysis of the Thredeéhase Converter Controlledctifiers, Steadgtate analysis of
choppercontrolled dc motors, Closedloop control of solid-state DC drives, DC motor speed control using ma
microprocessoBlock DiagramandFlowchart Approachonly)

UNIT -l
Induction Motor Drive: Speedcontrol of IM, Analysis of IM onnon-sinusoidalvoltage waveformsScalarand vector

control of induction motor, Direct torque and flux contoflinduction motor, Analysi®f CSI fed IM, Performance of CSI
fed IM, Static slip energy recovery schemes employing Comveascades in the rotor circuitDynamic behavior and
stability of Variable frequency IM, Induction motor speed control using a microprocessor (Block Diagram and Flowg
Approachonly).

UNIT -IV
Synchronous Motor Drive: Analysis of SM fedfrom non-sinusoidal supplies,Performance of SM on nesinusoidal

voltages, Performance of CSI fed SM, Marginal angle control of SM, stability of SM omsimessoidal supplies, Self
controlled synchronous motor drive, Vector control of the synchronous magtachi®nous motor speed control using a
microprocessolBlock DiagramandFlowchart Approach only).

UNIT -V
Special Motor Drives: Introduction to various special motor drives. Switched reluctance rdai@ construction, Working

principle, Normalized torogtspeed characteristics, Speed Control Schemes, Brushless DC#datiruction, Working
principle, Torquespeed characteristics, Speed Control Schemes, Permanent magnet motor drives, Solar Powered
motors suitable for pump drives, selaowered pumpdrives, Battery Powered Drivdmttery powered vehicles, basics,
currentstatusandscopefor growth.
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TextBooks:
1. VedamSubramanyamp 7 K \ U CahthoRflElectric ' U L Y HatacGrawHill PublishingCo.,NewDelhi,1987.

2. G.K.Dubey,Fundamentalsf ElectricalDrives; NarosaPublishingHouse,1995.
3. P.S.BimbraGeneralisetheoryof ElectricalMachinesKhannaPublication 2006.

Suggestedreading:
1. R.Krishnan, p ( O H HdwtLrize: Modeling,Analysisand & R Q Werdri@¢@Hall of India, 2001.
2. B.K.Bose, p 3 R EléttronicandAC 'U L Y ArerfiiceHall, 2002

CO-PO-PSO Correlation Articulation Matrix

COs| PO1| PO2 PO3 PO4 POS5| PO6| PO7| PO8| PO9| PO10 PO11 PO12| PSO1 PSO] PSO3
corl 3| 2| 2| v 2 v 2| v 2| -] v | -] 2| 1|2
coz2l 3| 3| 2| v 2] 1| -| -] -] -] - : ] 2
co3 I I N : 1]
coal 3| 3| 1| 1| - | | | -] -] -] - S 2| 2
cos| 3| 2| 3| 3 2| 1| | -| -] -] - : 2|3
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With effect from theacademic year 20223

20EEE36

DIGITAL SIGNAL PROCESSING

(Semesteivl - Program Electivall)
Instruction 3 L Hours per Week
Duration of SEE 3 Hours
SEE 60 Marks
CIE 40 Marks
Credits 3

Prerequisite: Studentshouldhavebasicknowledgeof SignalsandSystens.

Course Objectives:
1. Tounderstantherepresentatiorf signalsmathematicallyn continuousgdiscreteimeandfrequencydomain
2. Toanalysahediscreteime systemaisingZ-transformspDiscreteFourierTransform(DFT) andthe FFT algorithms
3. TodesignlIR andFIR digitalfilters for variousapplications.

CourseOutcomes:After completionof this course studentswill be ableto:

1. Represensignalanathematicallyn continuousanddiscretetime, andin thefrequencydomain
2. Analysediscretetimesystemsisingz-transform
3. AnalysetheDiscreteFourierTransform(DFT) andFFT algorithms
4. Designdigital IR filters
5. Designdigital FIRfilters.
UNIT -I

Discretetime signals and systems: Sequencesyepresentationof signals, classification of discrete time systems,
Representation of discrete systems using difference equations, Sampling and reconstruction of signals, aliasing, Samplin
theoremandNyquist rate.

UNIT-II

Z-transform: Region of ConvergenceAnalysis of LinearShift Invariant systems using-transform, Properties ofZ-
transform for causal signals, Interpretation of stability-mhomain, Inverse-fransforms. Implementation of Discrete Time
Systems (DirecEormt|, Direct Form-ll, CascadandParallel).

UNIT -l
Discrete Fourier Transform: FrequencyDomain Analysis, Discrete Fourier Transform (DFT), Propertiesof DFT,
Convolutionofsignals,FastFourier Transform(FFT) Algorithm, 3 D U V Hdéebtiq.§ vV

UNIT -IV
IIR Filters: Design of Butterworth and Chebyshevfilters, IIR filter design by Impulse Invariant and Bilinear
TransformationTechniques Steplnvariance Method.

UNIT -V

FIR Filters: Characteristicsof FIR Digital Filters. Frequency response&omparisonof FIR and IIR filters, Window
techniques, Design of these filters using Rectaargidlamming, Bartlet, Kaiser windows, Architecture and features of TMS
320F/204andADSP signalprocessinghips, Applicationsof DSP.

TextBooks:
1. S.K.Mitra, 3'L JLSigBalProcessingA computer based S S U RNzGtawHill, 2011.
2. AV. OppenheimandR. W. Schafer,3'L V F Uik&®Bignal 3 U R F H \WvdntigeHall, 1989.
3. - * B3URDNLV DQG '* ODQRODNLYV 3'LJLWDO 6LJQDO 3URFHVVLQJ [3UL
PrenticeHall,1997.
4. B. VenkataramaniM. Bhaskar, Digital SignalProcessolArchitecture Programming Application”,
TataMcGrawHill-2004
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Suggestedreading:
1. AnandkumarA, Digital SignalProcessingSecond editioPHI learing,2015
2. L. R.RabinerandB. Gold, 3 7 K H &ldApplication of Digital Signal 3 U R F H \PventigeHall,1992.
3. J.R.Johnson;?, Q WU R G Rigitd SBr@l WM F H \Pventigeall, 1992.
4. D.J.DeFattaJ.G. LucasandV. S.Hodgkiss,3'L J LSybaD3 U R F H \JgHnWilky& Sons,1988.

CO-PO & PSO Correlation Articulation Matrix

COs| PO1| PO2 PO3 PO4| PO5 PO6| PO7| PO8| PO9 PO1( PO11 PO14 PSO1 PSOJ] PSO3
corl 2l 2 v v o | - -] |- - ] 1| 1 1

coal 21 33| 2 | - | -| -|-| -] 2| 1] 1 2

cos| 2| 3| 3| 2 1| - | -| | -| -] 2] 2] 2 3| 1
coal 2| 2| 2| 2| 1| - | | | -] -] 2] 2| 2 1] 2
cos| 2| 2| 2| 1| v | - | | | -] -] 2] 2| 2 1] 2

"Happinesandmoraldutyareinseparablyconnected."

-GeorgéWashington
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With effect from the academic year 26022

20EG M01
INDIAN CONSTITUTION & FUNDAMENTAL PRINCIPLES
(Semesteivl)
Instruction 2 L Hours per Week
Duration of SEE 2 Hours
SEE --
CIE --
Credits NC

Course Objectives The course will introduce the students to:

1. Historyof Indian Constitutionandhowit reflectsthesocial,political andeconomigerspective®f thelndian society.

2. Growth ofIndian opinionregardingnodernindianintellectualsconstitutionatoleandentitlemento civil and
economiaightsaswell astheemergencef nationhoodn theearlyyearsof Indiannationalism

3. Various Organs of Governance and Local Administration.

Course Outcomes After successful completion of the course the students will be able to:

1. Understanthemakingofthelndian Constitutionandits features.
2. Identify the difference among Right To equality, Right To freedom and Right to Liberty
3. Analyzethestructuringofthelndian Union anddifferentiatehepowershetweenUnion andStates.
4. Distinguish between the functioning lobk Sabha and Rajya Sabha while appreciating the importance of Judiciary.
5. Differentiate between the functions underlying Municipalities, Panchayats anfdeCative Societies.
UNIT -I

Constitution of India: Constitutional historyGovt of India Act 19091919and1935,Constitutionmakingandsalientfeatures.
Directive Principlesof StatePolicy Its importanceandimplementation.

UNIT-II
Scheme of the Fundamental Rights & Dutiesthe Fundamental RightsTo Equality, to certain Freedom under Article
19,to Life and Personal Liberty Under Article 21. Fundamental Dutiles legal status.

UNIT I

Union Government and its Administratierstructure of the Indian Union: Federalism, distribution of legislative and
financial powers between the Union and Btates.

Parliamentarjorm of governmenin India: Executive 3 U H V L 1@l&l QowWef &hd position.

UNIT IV
Legislature and JudiciarZentralLegislaturePowersandFunctionsof Lok SabhaandRajyaSabha.
Judiciary: Supreme CouRunctions, Judicial Review and Judicial Activism

UNIT V

Local Self Government- 'LVWULFWTV $GPLQLVWUDWLRQ +HDG &ROOHFWRU 5RO
Municipal Corporations: Introduction, Chairperson/Mayor, Commissiamd Role of Elected Representatives.

Panchayati Raj: Introduction, Zilla Panchayat, ChairpeiS&®, ElectedOfficials andtheir roles.Block/Mandal

level: Organizational Hierarchy(Different departments). Village level: Bbleected and Officials.

TextBooks:
1. Indian Government & Politics, Ed Prof V Ravindra Sastry, Telugu Akademy, 2nd edition, 2018.
2. Indian Constitution at Work, NCERT, First edition 2006, Reprinfethuary 2020.
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Suggestedreading:
1. The Constitution of India, 1950 (Bare Act), Government Publication.
2. Dr. S. N. Busi, Dr. B. R. Ambedkar, Framing of Indian Constitution, 1st Edition, 2015.
3. M. P. Jain, Indian Constitution Law, 7th Edn., Lexis Nexis, 2014.
4. D.D. Basu, Introduction tothe Coitstion of India, Lexis Nexis, 2015.

Online Resources:
1. http://www.nptel.ac.in/courses/103107084/Script.pdf
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With effect from the academic year 2622

20EEC28
POWERSYSTEMSLAB
(Semesteivl)
Instruction 2 P Hours per Week
Duration of SEE 3 Hours
SEE 50 Marks
CIE 50 Marks
Credits 1

Prerequisite: Power system$ Power system#, Switchgear and Protection

Course Objectives The objective of the course is to

1

Determine regulation & efficiency of short, medium and long transmission lines and to calculate

A, B,C and D constants .

Understand the importance of protective relays in power system such as different protection of

Transformer, IDMT Characteristics of over current relay and static relays.

Understand steps involved in finding sequence parameter of Transformers and Akernator
Determinedielectric strength of Transformer oil, sting efficiency and Fault location of Underground cables cabl

Course OutcomesAfter completion of the course student will be able to

W
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Calculate ABCD constants of transmission lines and evaluate tieguded efficiency.

Examine relay setting and compensation techniques for safe operating of power system.

Identity sequence parameters of transformer and alternator and discuss its importance.

Calculate the time constant, perform Fault Analysis of arrddter and Identify Fault location of

an Underground Cable.

Determine the dielectric strength of transformer oil and calculate the efficiency of string insulators of
a transmission line.

List of Experiments
Determination of regulation & efficiency 8fPhasetransmission lines.
IDMT characteristics of Ovecurrent relay.
Determination of A, B, C, D constants ePhasetransmissionline.
Differential protection of dphase transformer.
Sequence impedance ePRaseAlternators by fault Analysis.(LG,LL & L)L
Determination of positive, negative and zeemuence impedance ofiPhase transformers.
Determination of Synchronous machine reactance and Time constantPbas8 S.C test.
Determination of dielectric strength of Transformer oil and Megger.
Characeristics of Static Over current Relays.
Measurement of capacitance ef@recables.
Determination of positive, negative and zsemuence impedance of 3 phase Alternator.
Determination of Voltage distribution and String efficiency of string of Insulators.
Study of Serieshunt compensation of a long transmission line.
Fault location of Underground cables.
Visiting nearby substation and submitting there port

Note: At leastTEN experimentshouldbe completedn the semester.
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CO-PO & PSO Articulation Matrix

COs | PO1| POZ PO3 PO4 PO5| PO6| PO7| PO8 PO9 PO10 PO11 PO12| PS01| PS02| PS03
COo1 3 1 2 1 1 2 - - - 1 - 1 2 - 1
CO2 3 2 2 1 1 1 - - - 1 - 1 2 - 1
CO3 3 2 2 1 1 1 - - - 1 - 1 2 - 1
CO4 3 2 2 1 1 1 - - - 1 - 1 2 - 1
CO5 3 2 2 1 1 1 - - - 1 - 1 2 - 1

"Everydefeat,everyheartbreak gveryloss containsits own seedjts ownlessoron howto

improveyourperformancethe nexttime."

-MalcolmX
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20EE C29

Electrical Simulation Lab
(Semesteivl)
Instruction
Duration of SEE
SEE
CIE
Credits

With effectfromtheacademigear20222023

2 PHoursper Week
3 Hours

50 Marks

50 Marks

1

Prerequisite: Electrical Circuit Analysis,Control SystemsPowerSystemsPowersystemOperationandControl, Artificial

IntelligenceTechniques.

Course Obijectives:
1. To understand thiéme and frequency response of the system

2. To understand the load flows, transient stability studies, economic load dispatch and load frequency control in

power system
3. To understand the soft computing techniques

Course Outcomes: After completion of thisicge, students will be able to:

1. Analyze the DC and AC circuits

2. Demonstrate the time and frequency response of the system

3. Perform Load flow studies and economic load dispatch

4. Conduct Load frequency control and transient stability studies

5. Realize thetlectrical operations using ANNs and Heuristic Techniques.

List of Experiments:

. Time Domain Analgis of LTI Systems

. Effect of PID Controllers

. Stability Analysis of Unity Feedback Control Systems
. Computation of line parameters

. Modeling of Transmission Lines

© 0O N oo O B~ W -

. Load Flow Studies.

=
o

. Fault Analysis.

[EEN
[EEN

. Transient stability studies.

[N
N

. Economic load dispatch.

IR
w

. Load Frequency control of singlarea and tw@area systems

[EEN
S

. Determination of Load Flows using ANNs

IR
(8]

. Economic Load Dispatch using Genetic Algorithm

Note: At least TEN experimentshouldbe conductedn the Semester

82

. Verification of Basic Theorems 2. Timeresponse of R, L, C circuits.

. Determination of power angle diagram for Salient and-kkgient pole synchronous machine.




CO-PO & PSO Articulation Matrix

COs | PO1| PO2| PO3| PO4| POS5 | PO6| PO7| PO8| PO9| PO10 PO11| PO12 PSO1| PSO2 PSO3
coi| 3 | 1| 2 v 12 -] -71-1]17]- 1 2 - 1
co2| 3| 22 1] 12| -] -71]-1]1]- 1 2 - 1
cos| 3 | 2 2 2] 12 [ 2] -] -1-1]1]- 1 > } 1
coa| 3 | 2 2 v 1 [ 2| -] -]-1]1]- 1 2 - 1
cos| 3 | 2 [ 2 1] 12 [ 2] -] -1]-1]1]- 1 5 ] 1

"I never hada policy;l havejusttried to domyverybesteachandevery day."

-AbrahamLincoln
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With effect from theacademigear202223

20EE C30
ELECTRICAL DRIVES LAB
(Semesteivl)
Instruction 2 PHoursper Week
Duration of SEE 3 Hours
SEE 50 Marks
CIE 50 Marks
Credits 1

Prerequisite: Power ElectronicdylachinesTheory,andlabs.

Course Objectives:
1. Toexperimentndanalyze&hemotorperformance&onnectedvith powersemiconductorsource.
2. Tobefamiliar with differentspeedcontroltechnique®f Drives.
3. Tovalidatetheexperimengll resultswith simulations.

CourseOutcomes:After completionof thiscourseStudentsvill beableto:

Analyzethecontrolstrategieso modify theoutputparametersf dcandacdrives.
Develop,testingandexperimentaprocedure®y applyingbasicknowledgen electricalandelectronics.
Demonstrat¢heprincipleof energyefficient motorsbyloadmatching.

Interprettheperformancef agivendrive by suitableexperimentation.

Investigateheperformancef a givendrive byusingsuitablesimulationsoftware.

LIST OF EXPERIMENTS
PART-A

Speed control of DC drive using Thyristor controlled rectifier.
Speed control of DC drive using B@C Chopper.
FourQuadranOperationof DC drive.

Closedoop speeccontrolof DC motorusingPID controller.
Speecontrolof singlephasénductionmotorspeedisingTRIAC.
Speeccontrolof ThreePhasdnductionMotor usingV/f control.
SpeedControlof ThreePhasénductionMotor usingAC-AC converter.
Regenerative/Dynamhrakingoperationfor AC drive.

PART-B

Simulationof Speecdcontrolof DC Motor usingBJT-H bridge.

Simulationof RegenerativeDynamicbreakingoperationof DC motor.

Simulationof Step/Rampspeedesponsef DC motor.

Simulationof VSI-fed3-Phaselnductioiotor drive.

Simulationof CSHed3-PhaselnductioMotor drive.

Simulationof Permanentlagnetsynchronousnotor drive.

Simulationof speedcontrol of PermanenilagnetsynchronousnotorusingV/f controlmethod.

Note: Any Six experiments from Pa& and Four from PaiB should be performed
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CO-PO & PSO Correlation Articulation Matrix

COs | PO1|PO2 PO3| PO4| PO5| PO6| PO7| PO8| PO9| PO10 PO11| PO12| PSO1| PSO2 PSO3
coL | 2] 2| 1] 2 3] 1] 1] 2 3 3 1
coz | 2| 3] 1] 2 3 1| 1] 2 3 3 1
cos | 2| 2| 1] 2 3] 1| 1] 1 3 3 1
coa| 2| 2| 1| 2 3] 1] 1] 1 3 3 1
cos | 2| 3| 1| 3| 1 3] 1] 1] 2 3 3 1

"Effectivdeadershipsputting firstthingsfirst. Effectivamanagementsdisciplinecarryingit
out."

-StephenCovey
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With effect from the academic year 2622

20EEC31
loT Lab
(Semesteivl)
Instruction 2 PHoursper Week
Duration of SEE 3 Hours
SEE 50 Marks
CIE 50 Marks
Credits 1

Prerequisites Studentshouldhaveprior knowledgeon basicunderstandingf C programmindanguageajnderstanding
theloT technologiesandstandards

Course
1.

2.
3.
4,

Course

arwopE
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16.
17.

Objectives:

Tounderstandundamentalconnectivityscheme®f Arduino/ RaspberryPboards

To understantherecentapplicationdomainof [oT in everydaylife

Tointerfaceexternalobjectswith Arduino/ Raspberrypi

Todevelopprogrammingskills, applicationdevelopmenandprototypingusingArduino/ Raspberri.

outcomesAfter completion of this course, studemi#l be able to:

Understandiseof Arduino/ RaspberryPboardcircuit
Implementnterfacingof varioussensorsvith Arduino/Raspberrypi
Demonstrat¢heabilityto transmitdatawirelesslybetweendifferentdevices
Showanability to upload/downloadensodataon cloudandserver
Analyzebasicprotocolsin wirelesssensonetwork

List of Experiments

Interfacingof Raspberryri with existingsystemcomponents

Characteristicsf p-n junctiondiode,ZenerdiodeandLight Emitting Diode (LED) usingArduinoIDE
Designof halfwaverectifier usingArduino/Raspberrypi
TemperatureneasuremenisingArduino/Raspberryi
DistancemeasurementsingArduino/RaspberryPi

Stopwatch contralisingArduino/ Raspberryi

Traffic Light Controller usingArduino/Raspberryi

Dark Sensind_ED usingArduino/Raspberri

Designof digital dc voltmeterandammetetmusingArduino/Raspberryi

Designof digital acvoltmeterandammetemusingArduino/ Raspberryi

. Measuremendf powerandenergyusingArduino/ RaspberryPi

Speeccontrol of dcmotorusingArduino/ Raspberrypi

Monitoring of temperaturandhumidityin PCscreerusingRaspberryi

Interfacingof motor usingrelaywith Arduino/Raspberryiandwrite aprogranmto turn ON motorwhen
pushbuttonis pressed

Interfacingof Bluetooth with ArduindRaspberryPi andwrite aprogranto sendsensoidatato smartphone
usingBluetooth

Uploadingof temperaturandhumiditydatafrom Arduino/Raspberr{i to thing spealkcloud

Retrievalof temperaturandhumiditydatafrom thing speakcloud to Arduino/Raspberrpi

Note: At leastTEN experimentérom aboveshouldbeconductedn thesemester
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CO-PO and CO-PSO Mapping

Oi(t)éjgfnee PO1| PO2| PO3| PO4| PO5 PO6| PO7| POS| PO9| PO1Q PO1] PO1] PSO] PSO| PSO3
CO1 3 1 2 1 3 2 1
CO2 3 3 3 3 3 2 3 3 1 3 3 2
COo3 3 3 3 3 3 2 3 3 1 3 3 2
CO4 3 3 3 3 3 2 3 3 1 3 3 2
CO5 3 3 3 3 3 2 3 3 1 3 3 2
"Talent is what God gives us,
Skill isvhatwe givebackto Him."
-ElielPierre
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