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VISION AND MISSION OF THE INSTITUTION
VISION

To emerge as a centre of excellence and eminence by imparting futuristic technical
education in keeping with global standards, making our students technologically competent
and ethically strong so that they can readily contribute to the rapid advancement of society

and mankind

MISSION

To achieve Academic excellence through innovative teaching and learning practices

To enhance employability and enireprencurship

To improve the research competenee to address socictdl needs

To inculcate a culture that supports and reinforces cthical. professional behaviours for a

harmonious and prosperous society
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DEPARTMENT OF ELECTRICALAND ELECTRONICS ENGINEERING

VISION AND MISSION OF THE DEPARTMENT

VISION:

To be a premier and value based department committed to excellence in preparing students

for success in Electrical Engincering and Technology professions.

MISSION:

To facilitate quality learning blended with practicalengineering skills,

To prepare students to develop all round eompetitiveness.

To motivate Faculty and students to do impactful research on societal needs.
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DEPARTMENT OF ELECTRICAL AND ELECTRONICS ENGINEERING

PROGRAMME EDUCATIONAL OBJECTIVES (PEOs)

The Programme Educational Objectives of Electrical and Electronics Engineering Graduates
will be able:

PEO1:

To excel in technological advancements in Electrical-and Electronics Engineering and allied
Fields.

PEO2:
To design electrical, electronic and computing systems that are innovative and socially
acceptable.

PEO3:
*  To exhibit professionalism: ethics, communication skills and team work in their career.
*  To adapt to current trends’ through lifelong leaming and involved in application oriented

research.
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DEPARTMENT OF ELECTRICAL AND ELECTRONICS ENGINEERING

| PROGRAMME OUTCOMES ( POs )

Engineering Graduates will be able to:

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

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

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

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

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

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

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

8. Ethics: Apply ethical principles and commiit &0 professional ethics and responsibilities and norms of
the engineering practice.

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

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

I1. Project management and finance: Demonstrate knowledge and understanding of the engineering
and management principles and apply these to one’s own work, as a member and leader in a team. to
manage projects and in multidisciplinary environments.

12. Life-long learning: Recognize the need for. and have the preparation and ability to engage in
independent and life-long learning in the broadest context of technological change.
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DEPARTMENT OF ELECTRICAL AND ELECTRONICS ENGINEERING

| PROGRAMME SPECIFIC OUTCOMES (PSOs)

Electrical and Electronics Engineering Graduates will be able to:

PSO1: Apply the knowledge of Mathematics and Science in Electrical and Electronics
Engineering and adapt to a challenging environment through individual and team work.

PSO2: Design, analyze and evaluate the performance of Electrical system using latest tools and
gain sufficient competence to solve the preblems in the electrical energy sector with

future perspective considering socio=econoimic aspects.

PSO3: Develop the expertise in the emerging technologies tor effigient operation and control of
Electrical system with ethical responsibility and effective communication to engage in

lifelong learning for a successful career.
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DEPARTMENTOFELECTRICALANDELECTRONICSENGINEERING

PROGRAMMEEDUCATIONALOBJECTIVES(PEOs)

TheProgrammeEducationalObjectivesofElectricalandElectronicsEngineeringGraduates will
be able:

PEOL1:
ToexcelintechnologicaladvancementsinElectricalandElectronicsEngineeringandallied
Fields.

PEO2:
Todesignelectrical,electronicandcomputingsystemsthatareinnovativeandsocially

acceptable.

PEO3:
*  Toexhibitprofessionalism,ethics,communicationskillsandteamworkintheircareer.

*  Toadapttocurrenttrendsthroughlifelonglearningandinvolvedinapplicationoriented research.
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DEPARTMENTOFELECTRICALANDELECTRONICSENGINEERING

| PROGRAMMEOQUTCOMES(POs) |

EngineeringGraduateswillbeableto:

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

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

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

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

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

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

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

8. Ethics: Applyethicalprinciplesandcommit toprofessional ethicsandresponsibilitiesandnorms of the
engineering practice.

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

10. Communication: Communicateeffectivelyoncomplex engineeringactivities withthe engineering
community and with society at large, such as, being able to comprehend and write effective reports
and design documentation, make effective presentations, and give and receive clear instructions.

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

12. Life-long learning: Recognize the need for, and have the preparation and ability to engage in
independent and life-long learning in the broadest context of technological change.
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DEPARTMENTOFELECTRICALANDELECTRONICSENGINEERING

PROGRAMMESPECIFICOUTCOMES(PSOs) |

ElectricalandElectronicsEngineeringGraduateswillbeableto:

PSO1: Apply the knowledge of Mathematics and Science in Electrical and Electronics

Engineeringandadapttoachallengingenvironmentthroughindividualandteamwork.

PSO2: Design,analyzeandevaluatetheperformanceofElectricalsystemusinglatesttoolsand gain
sufficient competence to solve the problems in the electrical energy sector with future

perspective considering socio-economic aspects:

PSO3:Developtheexpertiseintheemergingtechnologiesforefficientoperationandcontrolof Electrical
system with ethical responsibility and effective communication to engage in lifelong learning

for a successful career.



GOVERNMENTCOLLEGEOFTECHNOLOGY,COIMBATORE-641013
B.E.ELECTRICALAND ELECTRONICS ENGINEERING (FULL TIME)

FIRST SEMESTER
End Hours/Week
;l(') CCO:J:e Course Title Category fo?ks Sem 13[2:?(]5
Marks L | T | P | C
THEORY
22EMCI1Z0 | InductionProgramme MC - - - - - - 0
1| 22ens1z1 | SOOI YHeritage of Tamils HSMC 40 60 100 [ 1[o] o] 1
(Common toall Branches)
2 | 20EHs1z2 | ProfessionalEnglish HSMC 40 60 00 | 210 3
(Common toall Branches)
3 22EBSIZ1 LinearAlgebraand Calculus BS 40 60 100 3 1 0 4
(Common toall Branches)
EngineeringPhysics
4 22EBS172 (Common toall Branches) BS 40 60 100 310 0 3
ProgramminginC(Commontoall
> 22EESI01 Branches-ExceptMECH&PRODN) ES 40 60 100 3 0 0 3
6 22EMCIZ1 EnvironmentalScienceandEngineering MC 40 60 100 3 1ol o 0
(Common to all Branches)
PRACTICAL
7 | 22BHsiz3 | CambridgcEnglish HSMC | 100 - 00 [0 lo| 2] 1
(Common toall Branches)
8§ | 22EBslz3 | PhysicsLaboratory BS 60 40 100 | 00| 3] 15
(Common toall Branches)
WorkshopPractice
9 22EES172 (Common toall Branches) ES 60 40 100 00| 3 1.5
ProgramminginCLaboratory(Common
10 22EES103 | toallBranches-ExceptMECH&PRODN) ES 60 40 100 00| 3 1.5
TOTAL 520 480 1000 15| 2| 11| 195
SECONDSEMESTER
Sl Course Course Title Categor £A E:rﬂ Total e
No Code " 8OLY | ‘Marks Marks L T| P C
Marks
THEORY
SLOLD (B LS MAELBIL LI(LHID
1 22EHS2Z4 [ 1, s and HSMC 40 60 100 1 00 1
Technology(Commontoall
Branches)
2 | 22BHS2Z5 | Y2lues and Ethics HSMC 40 60 100 3 /o0flo]| 3
(CommontoallBranches)
DifferentialEquationsandNumerical
3 Methods (Common to all Branches-
22EBS204 Except CSE &IT) BS 40 60 100 3 110 4
AppliedChemistry(Commonto
4 22EBS205 EEE,ECE,EIE,CSE& ITBranches) BS 40 60 100 3 00 3
EngineeringMechanics(Commonto
5 22EES204 CIVIL,EEE & PRODN Branches) ES 40 60 100 3 00 3
BasicsofCivil andMechanical
6 22EES205 Engineering(CommontoEEE&EIE ES 40 60 100 3 ol o 3
Branches)
22ENC201 | NCC CreditCourse — Level I(Optional) 100 - 100 3 01]0 3
PRACTICAL
7 | 22EBS2Z6 | Chemistry Laboratory BS 60 40 100 0o |o|3] 15
(Common toall Branches)
EngineeringGraphics
8 22EES276 (Common toall Branches) ES 60 40 100 1 0| 4 3
TOTAL 360 440 800 17 | 1| 7| 215




THIRD SEMESTER

SL. Course Course Tifle Catesor CA |End Sem | Total | Hours/Week
No Code 8OTY! Marks | Marks | Marks LIiTIP| C
THEORY

IData Structures
1 22EES307 |(Common to EEE, ECE & ES 40 60 100 3 (0(0] 3
CSE)
2 22EPC301 [Electric Circuit Theory PC 40 60 100 3 (1[0 4
3 22EPC302 [Field Theory PC 40 60 100 31110 4
4 |soERGE o oromaDencesng PC 40 60 00 |3 [ofo]|3
Circuits
5 22EPC304 [Electrical Machines-I PC 40 60 100 3 10(0] 3
6 22EPC305 |Digital Circuits PC 40 60 100 3 (0(0] 3
PRACTICAL
Electric Circuits and
7y BRI Electronic Devices Laboratory B o0 = 0 0 10e
R |opmpeyy el Maghines PC 60 40 100 |0 |0]3]15
Laboratory — 1
TOTAL 360 440 800 18 (2 |6 | 23
FOURTH SEMESTER
SL. | Course R 2 CA [End Sem| Total | Hours/Week
No Code gory Marks | Marks (Marks | L |T | P | C
THEORY
Fourier Series and Transform
ICalculus
1 22EBS407 Common to EEE & EIE BS 40 60 100 3 (10| 4
Branches)
2 22EPC408 |Linear Integrated Circuits PE 40 60 100 3101013
3 22EPC409 [Electrical Machines-11 PC 40 60 100 310 3
Power Generation,
* R2ERCHIL Transmissionand Distribution EC 40 50 1aa (083
5 | zpEpEm) rieipleselNgs A PC 40 60 | 100 | 30|03
Systems
THEORY WITH PRACTICAL COMPONENT
6 2IEPC412 Electrical and Electronic PC 50 50 100 300l 2 4
Measurements
PRACTICAL
7 | 22EES408 [Engineering Exploration for ES 60 40 100 | 0|03 |15
Electrical Engineering
8 | 2aEpEdrs POSOECIOWSAdINEIALIC [ b 60 40 100 [0 fo|3 |15
Laboratory
9 | 22EPC414 [Fiectrical Machines Laboratory| e [ g9 | 40 | 100 | 0|03 |15
TOTAL 430 470 900 |18 |1 | 11 [24.5




GOVERNMENTCOLLEGEOFTECHNOLOGY, COIMBATORE

— 641 013
FIFTHSEMESTER
sl CA s:n(: Total Hours/Week
No CourseCode Course Title Category Marks | Mar Mar
ks L T P C
ks
1 22EES509 | ControlSystems ES 40 60 | 100 | 3 | 1 0 4
) 22EPC515 Mlcropr(?ce§s0rs,Mlcroconnollers PC 40 6 | 1001 3 | 0 4
andApplications
3 22EPC516 | PowerElectronics PC 40 60 | 100 | 3] 0 | O 3
4 22EPC517 | ElectricalMachineDesign PC 40 60 | 100 | 3 | 1 0 4
5 22EPE$XX | ProfessionalElective-I RE 40 60 | 100 | 3| O 0 3
6 2IEMCSZ2 ConstitutionofIndia(Commonto all MC 40 0 100l 3! o 0 0
Branches)
PRACTICAL
Mi Mi 11
7 | 22EPCSIg | ICrOPrOcesSOry RO ST PC 60 |40 |100| 0| 03|15
andApplicationsLaboratory
3 22EES510 ControlSystemsandSimulation ES 60 40 100l 0l ol 3] 1s
Laboratory
Total 360 | 440 | 800 | 18| 3 6 | 21
SIXTHSEMESTER
fund Total Hours/Week
Sl . CA Sem
CourseCode Course Title Category Mar
No Marks | Mar
ks L T P C
ks
1 22EPC619 | PowerSystemAnalysis PC 40 60 | 100 | 3 | 1 0 4
2 22EPC620 | IndustrialDrivesandControl PC 40 60 | 100 | 3| O 0 3
3 22EPC621 | PowerSystemProtection PC 40 60 | 100 | 3| 0 | O 3
4 22EPES$XX |ProfessionalElective-II PE 40 60 [ 100 | 3| O 0 3
22#0E$XX/ | OpenElective—I/Professional
E/PE 4 1
> 22EPES$XX | Elective-VII OE/P 0 60 00131070 3
PRACTICAL
6 22EPC622 PowerElectronicsandDrives PC 60 4 100l 0l o 3 L5
Laboratory
7 | 22BES601 |DesignThinkingforElectrical ES 100 | - [100]0]o0]3]15
Engineering
Total 360 | 340 | 700 | 12| O | 6 19




SEVENTHSEMESTER

s CA s:n(: Total Hours/Week
No CourseCode Course Title Category Marks | Mar Mar
ks L T P C
ks
1| 20Epc723 |POWerSystemOperationand PC 40 | 60 | 100 3] 0|0 3
Control
2 22EPE$XX | ProfessionalElective-III PE 40 60 | 100 | 3] 0 | O 3
3 22EPE$XX | ProfessionalElective-IV PE 40 60 | 100 | 3| 0O 0 3
22#OE$XX/ | OpenElective—I1/ Professional
4 22EPE$XX | Elective VIII OE/PE 40 60 1003 0 0 3
s | 20mHs701 | ProjectManagementand HSMC | 40 | 60 |100| 3| 0] 0] 3
Entrepreneurship
PRACTICAL
6 22EPC724 | PowerSystemLaboratory B 60 40 | 100 O] O | 3| 15
7 | 20EEE701 |EngineeringProjectsin BEC | 60 | 40 100 0| 0| 4] 2
CommunityService
8 22EEE702 | Internship* EEC 100 - 100 | - 4
Total 400 | 400 | 800 | 15| 0 | 7 | 225
EIGTHSEMESTER
End Total Hours/Week
S CourseCod Course Titl Cat CA| | Sem | o
No ourseCode ourse Title ALCROry. | 1 | Mar ar
ks L T P C
ks
1 22EPE$XX | ProfessionalElective-V PE 40 60 | 100 | 3] 0 | O 3
2 | 22EPE$XX |ProfessionalElective-VI PE 40 60 | 100 | 3] O 0 3
PRACTICAL
3 22EEE803 | CapstoneProject EEC 60 40 | 100 0| O | 16| 8
Total 140 | 160 | 300 | 6 | O | 16 | 14
Note:

*Internshipoffourconsecutiveweeksortwo2consecutiveweekswhicharecompletedduringthe vacation of
fourth (and/or) fifth (and/or) sixth semester shall be considered here.

TotalCredits

165




CreditsDistribution

SEMESTER
S.No. CATEGORY Total
1 I I v \% \%| Vil | VIII
Humanitiesand
1 HSMC | SocialSciences/ 5 4 - - - - 3 0 12
Management
2 BS BasicSciences 8.5 8.5 - 4 - - - - 21
3 gs | Engineering 6 9 3 15 | 55 | 15 0 0 | 265
Sciences
4 PC ProfessionalCore - - 20 19 12.5 11.5 4.5 - 67.5
5 PE Profe.ss1onal ) ) ) ) 3 3 6 6 18
Elective
6 OE OpenElective - - - - - 3 3 - 6
Employability
7 EEC Enhancement - = - - - - 6 8 15
Courses
Mandatory
8 MC | courses 0 - = - 0 . . . 0
TOTAL 19.5 21.5 23 24.5 21 19 22.5 14 165




HUMANITIESANDSOCIALSCIENCES/MANAGEMENT(HSMC)

End Hours/Week
Sl. _ CA | Sem Mot
No CourseCode Course Title Category Marks | Mar Mar
ks B LT P| C
1 22EHS1Z1 |HeritageofTamils HSMC 40 60 | 100 0.0 1
2 | 22EHS1Z2 |ProfessionalEnglish HSMC 40 60 [ 100 2| 1 | O 3
3 22EHS1Z3 | CambridgeEnglish HSMC 100 - 1000 0| 0| 2 1
4 | 22EHS2Z4 |TamilsandTechnology HSMC 40 60 | 100 00 1
5 22EHS2Z5 |ValuesandEthics HSMC 40 60 [ 100 3| 0 | O 3
6 | 22EHs701 |ProectManagementand HSMC | 40 | 60 100 3, 0 0| 3
Entrepreneurship
TOTAL 12
BASICSCIENCES(BS)
Sl i CA | S:md Total Hours/Week
No CourseCode Course Title Category Marks | Mar Mar
ks L T P C
1] . e ol B | ks
1 22EBS1Z1 |LinearAlgebraandCalculus BS 40 60 | 100 | 3| 1 | O 4
2 | 22EBS1Z2 |EngineeringPhysics BS 40 60 | 100 [ 3] 0 | O 3
3 22EBS1Z3 |PhysicsLaboratory BS [ 60 | 40 | 100 | O | O 3 | 15
4 | 22EBs204 |DifferentialEquationand BS 40060 | 100 3|1 0] 4
NumericalMethods |
5 22EBS205 | AppliedChemistry BS 40 -1 60 | 100 | 3| 0 0 3
6 | 22EBS2Z6 |ChemistryLaboratory BS 60 40 | 100 | O | O 3 | 15
FourierSeriesandTransform
Calculus
7 22EBS407 (CommontoEEE&EIE Branches) BS 40 60 | 100 | 3 | 1 0 4
TOTAL 21




ENGINEERINGSCIENCES(ES)

End Hours/Week
Sl. CA | Sem | Mot
No CourseCode Course Title Category Marks | Mar Mar
ks T | P C
ks
1 22EES101 | ProgramminginC ES 40 60 | 100 0] 0 3
2 22EES1Z2 | WorkshopPractice ES 60 40 | 100 0|3 |15
3 22EES103 | ProgramminginC Laboratory ES 60 40 | 100 0|3 |15
4 22EES204 | EngineeringMechanics ES 40 60 | 100 00 3
5 2IEES205 Ba51.csonvﬂandMechamcal ES 40 60 | 100 ol o 3
Engineering
6 22EES276 |EngineeringGraphics ES 60 40 | 100 0| 4 3
DataStructures(Commonto
7 22EES307 ES 40 60 | 100 0] 0 3
EEE.ECE,&CSE) |
EngineeringExplorationf '
8 | 22EEs40g |-reineernstiplorationtor ES 100 - | 100 0315
ElectricalEngineering
9 22EES509 | ControlandSystems ES 40 | 60 | 100 1 0 4
| |
10 | 228ES510 ControlSystemsandSimulation ES 60 40 | 100 0 3 1s
Laboratory
11 | 228BS601 Des1.gnTllnnk1ngforElectrlcal BS L 100 i 100 ol 3 15
Engineering
TOTAL 26.5
111 PROFESSIONALCORE(PC)
| Jind Hours/Week
SL Course Course Title Categor. L Sem TMoz‘l
No | Code BOLY | Marks | Mar Tl el c
| ks ks
1 22EPC301 | ElectricCircuitTheory PC 40 60 | 100 1 0 4
2 | 22EPC302 | FieldTheory PC 40 60 | 100 110 4
3 | 22EPC303 | ElectronicDevicesandCircuits PC 40 60 | 100 010 3
4 |22EPC304 | ElectricalMachines-1 PC 40 60 | 100 010 3
5 | 22EPC305 | DigitalCircuits PC 40 60 | 100 0] 0 3
6 | 22EPC306 ElecFrlcClrcu1tsandElectron1c PC 60 40 | 100 013! 15
Devices Laboratory
7 | 22EPC307 | ElectricalMachinesLaboratory—I PC 60 40 | 100 03] 15
3 22EPC408 | LinearIntegratedCircuits PC 60 40 | 100 0l o 3
9 | 22EPC409 | ElectricalMachines-II PC 40 60 | 100 ol o 3
10 22EPC410 | Power G.er}eratmn,l o PC 40 60 | 100 0 0 3
TransmissionandDistribution




PrinciplesofSignalsand Systems

11 22EPCAlL PC 40 60 | 100 3
ElectricalandElectronic

12 | 22EPC412 | Measurements PC 50 50 | 100 4
AnalogCircuitsandDigitalIC

13 | 22EPC413 | Laboratory PC 60 40 | 100 1.5
ElectricalMachinesLaboratory

14 22EPCA414 I PC 60 40 | 100 1.5

\s | 22EPCS15 Mlcropr(.)ces.sors,Mlcrocontrollers PC 40 60 | 100 4
andApplications

16 | 22EPC516 | PowerElectronics PC 40 60 | 100 3

17 | 22EPC517 | ElectricalMachineDesign PC 40 60 | 100 4

18 | 22EPCS18 Mlcropr(?ces.sors,Mlcrocontrollers | PC 60 40 | 100 15
andApplicationsLaboratory |

19 | 22EPC619 | PowerSystemAnalysis PC 40 60 | 100 4

20 |22EPC620 | IndustrialDrivesandControl i PC 40 60 | 100 3

21 | 22EPC621 | PowerSystemProtection PC 40 60 | 100 3

2 | 22EPC622 PowerElectronicsandDrives PC 60 40 | 100 15
Laboratory

23 | 29EPCT23 PowerSystemOperationand PC 40 60 | 100 3
Control

24 | 22EPC724 | PowerSystemLaboratory ! PC 60 40 | 100 1.5

TOTAL 67.5




PROFESSIONALELECTIVES

sl CA s:n(: Total Hours/Week
" | CourseCode Course Title Category Mar
No Marks | Mar
ks T P
ks
POWERENGINEERING-V1
1 22EPE$01 |PowerSystemEconomics PE 40 60 | 100 01| 0
2 22EPE$02 |PowerSystemStability PE 40 60 | 100 0] 0
3 22EPE$03 |HVDCTransmissionSystems PE 40 60 | 100 010
4 22EPE$04 | FactsControllers PE 40 60 | 100 0] 0
s | 22ppEsos |EnerevAuditingand PE 40 | 60 | 100 0] o0
Management
6 22EPE$06 |DigitalProtectiveRelays PE 40 60 | 100 010
7 22EPE$07 |RestructuredPowerSystems PE 40 60 | 100 010
8 22EPE$08 |HighVoltageEngineering PE 40 60 | 100 010
DRIVESANDENERGYTECHNOLOGIES-V2
9 | 22EpESQ9 | SPecialMachinesand PE 40 | 60 | 100 0] o0
Controllers
10 | 22EPE$10 |PowerQualityEngineering PE 40 60 | 100 010
11 | 22EPES$11 |EnergyStorageTechnology PE 40 60 | 100 010
12 | 22EPES$12 | MicrogridTechnology PE 40 60 | 100 010
13 | 22EPESI3 RenewableEnergySourcesand PE 40 60 | 100 ol o
Technology
14 | 20EpES0s | CnerevAuditingand PE 40 | 60 | 100 0] o0
Management
DesignofMotorsand Power
15| 22EPESI4 ConvertersforElectricVehicles PE 40 60 | 100 00
INSTRUMENTATIONANDCONTROL-V3
ThermalPowerPlant
16 222;;1)})1?&;1 15(; Instrumentation(Common PE 40 60 | 100 010
toEEE&EIE)
17 | 228pESIe | PrinciplesofVirtual PE 40 | 60 | 100 0o
Instrumentation
18 | 22EPE$17 | MEMSandNEMS PE 40 60 | 100 010
19 | 22EPESIS LogicandDistributedControl PE 40 60 | 100 ol o
Systems
20 | 22EPE$19 |ModernControlTheory PE 40 60 | 100 010




ElectronicCircuitDesign

21 | 22EPES$20 (CommontoEEE,ECE&EIE) PE 40 60 | 100
ElectronicSystemDesignand

22 | 22EPES$21 |Productization PE 40 60 | 100
(CommontoEEE,ECE&EIE)
AdaptiveControl

2 22EPES$22 PE 4 100

3 5 (CommontoEEE& EIE) 0 60 0
ELECTRICVEHICLESYSTEMS-V4

24 | 22EPES$23 | ElectricVehicleArchitecture PE 40 60 | 100
DesignofMotorsand Power

25 | 22EPESI4 ConvertersforElectricVehicles PE 40 60 | 100

2% | 22EPES24 Hyb.rldElectrlcandFuelCell PE 40 60 | 100
Vehicles

27 | 22EpES2s | DesignofElectricVehicle PE 50 | 50 | 100
ChargingSystem

28 | 22EPES$26 | TestingofElectricVehicles PE 50 50 | 100

29 | 22EPE$27 Gr1q1ntegrat1 onofElectric PE 40 60 | 100
Vehicles

30 | 22EPES2S Intel.h gentControlofElectric PE 50 50 | 100
Vehicles.

DIVERSIFIEDCOURSES-V5

31 | 22EPE$29 OptllPlz?tlonTechnlquesand PE 40 60 | 100
Applications

32 | 22EPE$30 |SoftComputingTechniques PE 40 60 | 100

33 | 20EpE§3] |AutometiveElectronicsfor PE 40 | 60 | 100
ElectricalEngineering

34 | 22EPES32 DigitalSignalProcessingand PE 40 60 | 100
Processors

35 | 22EPE$33 |PrinciplesofEmbeddedSystems PE 40 60 | 100

36 | 22EPES$34 |IoTforElectricalEngineering PE 40 60 | 100
MachineLearningforElectrical

37 | 22EPES35 | oo e -carmingioriiectrica PE 40 | 60 | 100
Engineering




OPENELECTIVES(OE)

SL. Course CourseTitle Category | CA End Total | Hours/Week
No Code Mar Sem Mar | L | T|P|C
ks Marks ks
1. | 22c0oEs01 | DisasterManagementand OE | 4 | 6 | 100|3|0]0]3
Mitigation
2. | 22cOEspp | WaterSanitationand OE 40 60 | 100 | 30|03
Health
3. | 22MOES$03 Nanotechno'lo gyrfmd OE 40 60 w0 l3lolols
SurfaceEngineering
4. | 22MOE$04 IndustrialSafety OE 40 60 w00 1 3lolols
Management
> | 22BOES05 RenewablePower OF 40 60 | 100 |3]0]0]3
Generation Systems
6. | 22EOES$06 SmartGridTechnology OE 40 60 100 | 3{]0(07]3
7. | 22LOES$07 CMOSVLSIDesign OE 40 60 100 | 3{]0|0]3
8. | 22LOES$08 Mobile Communication OE 40 60 100 | 3/]0]0] 3
AN
9. | 22POES$09 Rapid Prototyping . | - OE 40 60 100 | 3/]0]0] 3
10 | 22POES$10 ManagerialEconomics OE 40 60 100 | 310|013
11. | 22NOES$11 | Measurementand Control OE 40 60 100 | 310] 0|3
12. | 22NOES$12 Industrial Automation OE 40 60 100 | 310|013
13. | 22SOES$13 Programminginjava OE 40 60 100 | 3]1]0]0] 3
14. | 22SOES$14 Network Essential OE 40 60 100 | 3]1]0]0] 3
15. | 22I0ES$15 Videocreationand editing OE 40 60 100 | 310|013
16. | 22I0E$16 Digital marketing OE 40 60 100 | 3]0|0]3
17. | 22BOES$17 PrinciplesOfFood OE 40 60 100 | 310|013
Technology
18. | 22BOES$18 BiologyForEngineers OE 40 60 100 | 30|03




EMPLOYABILITYENHANCEMENTCOURSES(EEC)

Sl CA SE:I: Total Hours/Week
No CourseCode CourseTitle Category Marks | Mar Mark
s T| P C
ks
EngineeringProjectsIn
1 22EEE701 . . EEC 60 40 | 100 0] 4 2
CommunityService
2 22EEE702 | Internship/IndustrialTraining EEC 100 - 100 - - 4
3 22EEE803 | CapstoneProject EEC 40 60 | 200 0| 16 8
TOTAL 200 | 100 | 400 0|20 16
MANDATORYCOURSES(MC)
Sl - Snd Total Hours/Week
N(.) CourseCode CuseTitle Category 7N q A 3 Mar
<N ks T|P| C
a.uuu\,(?!‘v‘v’\.\.«l\o) PV{C s
1 | 22EMCI1Z0 |InductionProgr - - - - - 0
Scienceand
Environme ntalommontoall
2 | 22EMCIZ1 |Engineerin g(C MC 40 60 | 100 0] 0 0
Branches) Indid
Constitutionof
22EMC5Z2 M 4 0 | 100 0 0
3 5 (CommontoallBranches) (i I 6 0
TOTAL, 180 | 120 | 300 0|0 0
VALUE ADDED COURSES(VA)
S1 Titl C sl: Total Hours/Week
N. CourseCode CconieHitle ategory CA Ni Mar
0 Marks | " | ks T|P| C
ks
MicrosoftDiversitySkilling
1 | 22ZVA$01 Program FRC 100 - 100 0] 2 2
2 | 22EVAS$02 |ElectricalSafety EEC 100 - 100 0] 0 1
3 | 22EVAS$03 | Embedded Systems EEC 100 - 100 0] 0 1
Electrical Wiring and
4 | 22EVA$04 | Maintenance of Household EEC 100 - 100 0] 2 1
Appliances
5 | 22EVAS05 |PCB Design and Fabrication EEC 100 - | 100 0] 2 1
6 | 22EVAS$06 |Employability Skills EEC 100 - 100 0|2 1
- 2EVAS07 Erofgsswnal skills and Carrer EEC 100 ) 100 0l 2 1
eadiness
8 22EVAS$08 | Placement Training EEC 100 - 100 0|2 1




GOVERNMENT COLLEGE OF TECHNOLOGY
(An Autonomous Institution Affiliated to Anna University)
Coimbatore—641013.

ELECTRICAL AND ELECTRONICS ENGINEERING

22EMCIZ0 INDUCTION PROGRAMME SEMESTER 1

Details of the Programme:;

Day 0: College Admission

(Day 1: Orientation Programme

Day 2 Onwards: Induction Programme

Activities:

Physical activity,
Playground

Events,

Yoga Practices,

Literary,

Proficiency modules,

Team Building,

Lectures by Eminent people,
[Familiarization to department.
Branch oriented information,
Motivational speakers,
Talent exposure,

Quiz completion,

Visit to local areas. .. ete.




ST
22EHS1Z1 HeritageofTamils SEMESTERI
(Commontoall Branches)
PREREQUISITES CATEGORY |[L|T|P| C
NIL HSMC 1(0{0]| 1
UNIT-1 | LANGUAGEANDLITERATURE | 3 Periods

Language Families in India -Dravidian Languages —Tamil as a Classical Language — Classical Literature
inTamil — Secular Nature of Sangam Literature — Distributive Justice in Sangam Literature- Management
Principles in Thirukural - Tamil Epics and Impact of Buddhism & Jainism in Tamil Land - Bakthi
LiteratureAzhwarsandNayanmars- FormsofminorPoetry-DevelopmentofModernliteraturein Tamil
-ContributionofBharathiyarand Bharathidhasan.

UNIT-1I HERITAGE-ROCKARTPAINTINGSTOMODERNART- 3 Periods
SCULPTURE

Hero stone to modern sculpture - Bronze icons -Tribes and their handicrafts -Art of temple car making-
Massive Terracotta sculptures, Village deities, Thiruvalluvar Statue at Kanyakumari, Making of musical
instruments - Mridhangam, Parai, Veenai,;~Yazh and Nadhaswaram - Role of Temples in Social and
Economic Life of Tamils.

UNIT-III | FOLKANDMARTIALARTS | 3 Periods

Therukoothu,Karagattam, VilluPattu,KaniyanKoothu,Oyillattam,Leatherpuppetry,Silambattam, Valari,
Tiger dance - Sports and Games of Tamils.

UNIT-IV | THINAICONCEPTOFTAMILS [ 3 Periods

Flora and Fauna of Tamils & Aham and Puram Concept from Tholkappiyam and Sangam Literature-
Aram Concept of Tamils - Education and Literacy during Sangam Age - Ancient Cities and Ports of
SangamAge - Export and Import during SangamAge - Overseas Conquest of Cholas.

UNIT-V CONTRIBUTION OF. TAMILS TO INDIAN NATIONAL 3 Periods
MOVEMENT AND INDIAN CULTURE

Contribution ofTamilsto Indian FreedomStruggle -The Cultural Influence ofTamils over the other parts of
India — Self-Respect Movement - Role of Siddha Medicine in Indigenous Systems of Medicine —
Inscriptions & Manuscripts — Print History of Tamil Books.

ContactPeriods:
Lecture:15Periods Tutorial:0Periods Practical:0Periods  Total:15Periods

TEXTBOOK:

1 |5dp&6ITeVT—L0& & LD LG0T LITLID-G:85.G::85. 66t 6T(Q 6 6rf 1 P:
SALDIBTLITL6VINMLD&56Vall6V L1600 &6IT&HLSID).

2 |55 60011 6011 & &5 d Lh—6m)<:60TEUT @) 6V.[H S T LD .(ad 60T T [TLD).

3 |ILD)-60 60 6US B &M STV FMIGEMTEVHET HMTSHIl&HIN (G MevallcLem:m
QueUerflP)

4 QoUmemnsh-SMHMEeN&THTSHN1&LD.(C:gTevalleuem Gl melerIP)




REFERENCES:

1 | SocialLifeofTamils(Dr.K.K.Pillay)Ajointpublicationof TINTB&ESCandRMRL—(inprint)

2 | SocialLifeoftheTamils-TheClassicalPeriod(Dr.S.Singaravelu)(Publishedby:International
InstituteofTamilStudies).

3 | HistoricalHeritageoftheTamils(Dr.S.V.Subatamanian,Dr.K.D.Thirunavukkarasu)(Publishedby:
Internationallnstituteof TamilStudies).

4 | TheContributionsoftheTamilstoIndianCulture(Dr.M.Valarmathi)(Publishedby:International Institute of
Tamil Studies.)
Keeladi-*SangamCityCivilizationonthebanksofriverVaigai’(JointlyPublishedby: Departmentof

5 | Archaeology & Tamil Nadu Text Book and Educational Services Corporation, Tamil Nadu)

6 | Studies in the History of India with Special Reference toTamil Nadu (Dr.K.K.Pillay) (Published by:
TheAuthor)

7 | PorunaiCivilization (JointlyPublished by:Departmentof Archaeology & TamilNadu TextBook and
Educational Services Corporation, Tamil Nadu)

8 | JourneyofCivilizationIndustoVaigai(R.Balakrishnan)(Publishedby:RMRL)—ReferenceBook.




LOILpFLOFY
22EHS1Z1 I-‘lqe? ritaigfl“a?nils SEMESTERI
(CommontoallBranches)
PREREQUISITES CATEGORY (L | T | P
NIL HSMC 1(0]0 1
SVG1 | QumAHmIbE@evsSid | 3 Periods

@QHHWCLTNSGS GO LBISET- HTTell_QMfl&e6r- SlbedEFDaTS- Sl

QT 616N 6V5F LIS 6T —&Th15 @) 6085 5 WSS TEF L0 UIEEITT LI DM & 6dTemL0-&F 6185

@60 5&LIS HELLIGTS 60 IMLD-H (15 &G M6NeLGLOEVMTEHITEMLD & & (Ih & &)1 & &H61T-& LOILD &
STUNLIRIGET,  HLOILN&S 6L FLDGCILIOTH S FLOUIE STl SHTHELD-LIGH @6V HEILILD,
SLLDQUTTSHENTLOMMILDBITUIEOTLO & 6T-FID 160 & SHIUIRIG61T-
SLOILPlL BTG @6V &E WIS Sl6tTELeNIT & &-
SLOD@evSHWIeuaTTFRUNLLITTHIWLITFOMMULDLITTE S M 60728 G mf1 60T ik & 61f]

%é\)@ T Tiopy- 3 Periods
LIT6m M & 1L & 61T (L & 6L Ih 611607 €2 111 LI Ml 5 61T 61160V T -
LIS 5606V

15 (h) 8 6L (LD & 6L 166 60T & (D LITEISH 6ITEU6M T — 31D G LITE0T &) 60 6085 61— LILPTHIG L9 USleoT [T

LDMHMILD S| QUTS 6T WITH 8 G D60 & e 6m 6T L IQ LIMTIH L& 6T-QLITLD6MLN G 6T — G T

Q&I LDE 66V — & (HLD60oTTF MLITEIGET — BITL_(HLIL|M & @ & U1 6UBISFH 6T —

&Ll (L e 60T U L) (IH 6L ETTEH 6L TTF M6V — @) M T & & (HEN H6T — LN HSMHBISLD , Lienm,

6f60)600T, WITLD , BTG 6M6UTID — SLOLD T &6l 60TEeLn & Q LIMTB6MTITSS T TeU LD 66V
Gamalev & 6rfl 60T LIMI(.

VG 11 | BT (HUYMSSHmev&emnmmialailenarwimL (b &6 3 Periods

Q& HHFnS S, HISHTLLLID-aN60eV LILITL (h -8 6001 WIMTedTdn & Si-sp Ul VITL_L_LD-
BSHMLLIMTED 6USHFa & SI-FleuldD LML L L—6auemifl-Liedlwml_L1b-gLalp s erfleor
allememwmL_(h &6iT.

SV IV | BLBlpTsaflerSleneonsCamLLIT(H &6 | 3 Periods

&AL G5 B 60T TEU T IS @B LD, 616V & EFHLD — QS TEL&MTLILIWDIWMMID & IS

@)VEHR IS H L&D IMHMIDLMECHTLLIMTHI&H6T — SLAFHeTGLITM Ml

SIMECHTLLMTH ~FhISSHTVSHHl6L LA &S H 6V6rnd S Mlay LD, SeveluLd —

&hIG 5TV IH 55 [T 6l & 615 LD Sl 60Y M (LD &5 1618 @H LD — & M1 &8 M6V & B 606l M ML L0 M MILD
@MEGS - HLO&LHSBTH &6 VCFTTsH6TleTeeumN.

SV V | QhHWCHAWL@WSSDIHMID@HEWILITTUTL 1qMH@G| 3 Periods
HSLO1LD 17 & exfledT Limi s el

@BS W) & emevCLIM6LE LI T8 6rfl6dT LI G — @) HS wmeller LI mLUILIG S s6rflev

& LA LILI600T LITL_ 19 60T& ME & LD — & WD IWITen S @) Ul&H & 1D — @) HH WD ([HS SI615HH) 6V

F 5 510([HESI6U5H 60T LIMIEG — HVRQ6UL_(HSHET, 0&H6 WIS SILILIGG&6T - HLALPLI
LI585 855l 55611 60T & &+ 6 [T 6V MM

ContactPeriods:
Lecture:15Periods Tutorial:0Periods Practical:0Periods  Total:15Periods




TEXTBOOK:

1

SLALP&AITVMN — NG & EBLDLvTLITHILD — G5.68. LleTemer
(Qeuerflui®): S AL BITGILITL BTV MHMIDG Vel uflulev LI 6oofl & 6T Lp & LD).

&eootl 60t S LALD — (e eoTeu T Q60 & BB TLD . (&L T N Fa D).

GO — 606U B BT & 560 T UNLF BIH G TV HE T HITS 51D
(@& mevedlwsugienm@euerflui®)

QUITIHEMIB — AMMEIGHNTHMEHI&N. (A5 mevedlwegienmaelsflui®m)

REFERENCES:

1

SocialLifeofTamils(Dr.K.K.Pillay)Ajointpublicationof INTB& ESCandRMRL—(inprint)

2

SocialLifeoftheTamils-TheClassicalPeriod(Dr.S.Singaravelu)(Publishedby:International Institute of
Tamil Studies).

3

Historical Heritage of the Tamils (Dr.S.V.Subatamanian, Dr.K.D. Thirunavukkarasu) (Published by:
International Institute of Tamil Studies).

TheContributionsoftheTamilstoIndianCulture(Dr.M. Valarmathi)(Publishedby:International
InstituteofTamilStudies.)

Keeladi-*SangamCityCivilizationonthebanksofriverVaigai’(JointlyPublishedby: Departmentof
Archaeology& TamilNaduTextBookandEducationalServicesCorporation, TamilNadu)

StudiesintheHistory ofIndiawithSpecialReferencetoTamilNadu(Dr.K.K.Pillay)(Publishedby:
TheAuthor)

PorunaiCivilization(JointlyPublishedby: DepartmentofArchacology & TamilNaduTextBook
andEducationalServicesCorporation, TamilNadu)

JourneyofCivilizationIndusto Vaigai(R.Balakrishnan)(Publishedby:RMRL)—-ReferenceBook.




2IEHS1Z2 PROFESSIONALENGLISH SEMESTERI
(Commontoall Branches)

PREREQUISITES CATEGORY L T| P |C
NIL HSMC 21 0 3

Course 1. ToengagelearnersinmeaningfullanguageactivitiestoimprovetheirLSR Wskills

Objectives 2. Toenhancelearners’awarenessofgeneralrulesofwritingforspecificaudiences

3. Tohelplearnersunderstandthepurpose,audience,contextsofdifferenttypesofwriting
4. Todevelopanalyticalthinkingskillsforproblemsolvingincommunicativecontexts
5. Todemonstrateanunderstandingofjobapplicationsandinterviewsforinternshipand placements

UNIT-1 FUNDAMENTALSOFCOMMUNICATION | 9Periods

Listening —Listening to Personal Introduction and Filling a form
Speaking-SelfIntroduction;Introducingsomeoneinaformalcontext
Reading-ReadingBiographies/AutobiographiesandE-mailsrelevanttotechnicalcontexts. Writing -
Writing Biographies/ Autobiographies; Drafting Professional E-mails.
Grammar-PresentTense(SimplePresent,PresentProgressive,PresentPerfect,PresentPerfect
Continuous); Parts of Speech

Vocabulary-WordFormationwithPrefixes; Antonyms;Portmanteau Words

UNIT-I | SUMMATIONANDPROBLEMSOLVING | 9Periods

Listening-ListeningtoShort-Stories/Personal Experiences/WatchingMovies. Speaking -

Narrating Personal Experiences /' Events and Short Stories

Reading-ReadingTraveloguesandBooks.
Writing-Reportonanevent(Field Trip,Industrial Visit, Educational Toursetc.),ReviewonBooksand Movies.
Grammar—PastTense(SimplePast,PastProgressive,PastPerfect, PastPerfectContinuous);Impersonal Passive
Vocabulary-WordFormationwithsuffixes;Synonyms;PhrasalVerbs.

UNIT-1III | DESCRIPTIONOFAPROCESS/PRODUCT | 9Periods

Listening-ListeningtoDigitalMarketing AdvertisementsforProduct/ProcessDescriptions Speaking —
Describing/Interpreting a Picture; Giving instructions to use the product.
Reading—ReadingAdvertisements,GadgetReviews; User Manuals.

Writing-WritingDefinitions; Product/ProcessDescription; Transcoding;ContentWriting
Grammar-FutureTense(SimpleFuture, futurecontinuous,FuturePerfect,FuturePerfectContinuous);If Clauses
Vocabulary-Homonyms;Homophones,OneWordSubstitutes.

UNIT-IV | EXPRESSION | 9Periods

Listening—Listeningto/ WatchingFormalJobinterviewsorCelebrityInterviews
Speaking—ParticipatinginaFacetoFaceorVirtuallnterview(Job/CelebrityInterview),virtualinterviews Reading
— Company profiles, Statement of Purpose, (SOP), Excerpts of interview with professionals from
Newspaper, Magazine and other Resources

Writing—Job/InternshipApplication—Coverletter&Resume

Grammar—Questiontypes:‘Wh’/YesorNo/and Tags;Subject-VerbAgreement. Vocabulary

— Idiomatic Expressions

UNIT-V | PUBLICSPEAKING | 9Periods

Listening—ListeningtoCeremoniousSpeechesonY ouTubeandJottingdownphrases
Speaking—DeliveringWelcomeAddress;IntroducingtheChief-Guest; ProposingVoteofThankand Felicitation
Reading—ExcerptsofSpeechesfromNewspaper,MagazinesandMotivationalBooks
Writing—DraftingaWelcomeAddress,IntroductiontotheChief-Guest,Voteof ThanksandFelicitation Grammar —
Common Errors

Vocabulary—CommonlyConfused Words

ContactPeriods:
Lecture:30Periods Tutorial:15Periods Practical:0Periods  Total:45Periods




TEXTBOOK:

1

“EnglishforScience& Technology” Cambridge UniversityPress,202 1. AuthoredbyDr.Veena
Selvam,Dr.SujathaPriyadarshini,Dr.DeepaMaryFrancis,Dr.KN.Shoba,andDr.LourdesJoevani,
DepartmentofEnglish,Anna University.

“CommunicativeEnglish”,GlobalPublishers, Chennai2 01 7byDr.J. AnbazhaganVijay

REFERENCES:

1

Raman.Meenakshi,Sharma.Sangeeta(2019). “Professional English”. OxfordUniversityPress. New
Delhi.

2 | “LearningtoCommunicate”Dr.V.Chellammal, AlliedPublishingHouse,NewDelhi,2003

3 | “UsingEnglish”, OrientBlackswan,Chennai,2017byBoardofEditors

4 | “OER”(AuthenticOpenEducationalResources)

COURSEOUTCOMES: Bloom’s
Taxonomy

Oncompletionofthecourse,thestudentswillbeableto: Mapped

CO1 | Participateinabasiccommunicative task. K3

CO2 | Analyseproblemsinordertoarriveatfeasiblesolutionsandcommunicate K3

themorallyandinthewritten format.
CO3 | Describeaproductorprocessormechanism. K2
CO4 | Presenttheiropinionsinaplannedandlogicalmanner,anddrafteffective K3

resumesincontextofjobsearch.

COS5 | Deliverspeechesatformal functions. K3

COURSEARTICULATIONMATRIX:

a)CO andPO Mapping
COs/POs | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | POI1 PO12 | PSO1 | PSO2 | PSO3
COo1 - - 1 - - 2 - - 3 A - - - 1 1
CcOo2 - 1 1 - - 2 - - 1 C, - 1 - 1 1
CO3 - - - 1 - - - - - 3 - - - 1 1
Co4 - - 1 - - - - - 2 3 - - - - 1
CO5 - - - - - - - - 2 2 - - - - 1
22EHS1Z2 | -~ 1 1 1 - 1 - - 2 3 - 1 - 1 1

1-Slight,2 —Moderate,3— Substantial

b)COandKeyPerformancelndicatorsMapping

CO1 33.2,6.1.192.1922,9.2.3,9.2.493.1,10.1.1,10.1.2,10.1.3,10.2.1,10.2.2

CO2 2.1.122322431.2,6.2.19.2.1,10.1.1,10.1.2,10.1.3,10.2.1,10.2.2,12.3.1, 12.3.2
CO3 4.1.1,10.1.1,10.1.2,10.1.3,10.2.1, 10.2.2

CO4 3.3.2,9.229.23,9.24,9.3.1,10.1.1,10.1.2,10.1.3,10.2.1,10.2.2

CO5 9.2.2,9.239.24,10.1.1,10.1.3,10.2.1,10.2.2




ASSESSMENTPATTERN-THEORY

Test/Bloom’s Remembering | Understanding | Applying | Analyzing | Evaluating | Creating | Total
Category* (K1) % (K2) % (K3) % (K4) % (K5) % (K6) % %
CAT1 - 12 88 - - - 100
CAT2 - 18 82 - - - 100
Individual
Assessment1
/CaseStudyl/ - - 100 - - - 100
Seminar 1 /
Projectl
Individual
Assessment?2
/CaseStudy?2/ - - 100 - - - 100
Seminar 2 /
Project2
ESE - 20 80 - - - 100




22EBS171 LINEARALGEBRAANDCALCULUS SEMESTERI
(CommontoallBranches)
PREREQUISITES CATEGORY | L T|P| C
NIL BS 3 1 0 4
Course 1. Toacquire knowledge of systemof equations,eigenvalues,eigenvectors,diagonalization
Objectives ofmatricesandreductionofquadraticformstocanonicalforms.

2. ToobtaintheknowledgeofanalyzethefunctionsusingLimitsandderivative recognize the
appropriate tools of differential calculus to solve applied problems.
3. Toobtaintheknowledgeofdefiniteandimproperintegrationandrecognizethe appropriate
tools of Integral Calculus to solve applied problems.
4. Todeveloptheskillsinsolvingthefunctionsofseveralvariablesbypartialderivatives.
5. To acquireknowledgeof multiple integration and related applied problems in various
geometry

UNIT-I LINEARALGEBRA | 9+3 Periods

ConsistencyofSystemofLinearEquations-Eigenvaluesandeigenvectors-Diagonalizationofmatricesby
orthogonaltransformation-Cayley-Hamilton Theorem-Quadratictocanonicalforms.

UNIT-I [ DIFFERENTIALCALCULUS [ 9+3 Periods

Limit andcontinuity offunction-Rolle’stheorem-Meanvaluetheorems-Taylor’ sandMaclaurin’stheorems.
Application of Differential Calculus: Radius of curvature, Centre of curvature, Circle of curvature and Evolutes
of a curve.

UNIT-1II | INTEGRALCALCULUS | 9+3 Periods

Evaluationofdefiniteintegralbytrigonometricsubstitution-ConvergenceandDivergenceofimproperintegrals
- Beta & Gamma functions and their properties -Applications of definite integrals to evaluate surface areas and
volume of revolution (Cartesian coordinates only).

UNIT-1IV | PARTIALDERIVATIVESANDITSAPPLICATIONS | 9+3 Periods

Partial derivatives - total derivative -Taylor’s series — Jacobians - Maxima, minima and saddle points - Method
of Lagrange multipliers.

UNIT-V | MULTIVARIABLEINTEGRALCALCULUS | 9+3 Periods

Double integral -Area as double integral - change of order of integration in double integrals - Triple Integrals -
VolumeasTripleIntegral. Changeofvariables:Cartesiantopolar,Sphericalpolarcoordinates,Cylindricalpolar
coordinates.

ContactPeriods:
Lecture:45Periods Tutorial:15Periods Practical:0Periods  Total:60Periods

TEXTBOOK

1 | VeerarajanT., “EngineeringMathematicsl”, TataMcGraw-HillEducation(India) Pvt.Ltd, New
Delhi,2015.

2 | DavidC.Lay,“LinearAlgebraandltsApplication”, PearsonPublishers, 6" Edition, 2021,

REFERENCES

1 | B.S.Grewal, “HigherEngineeringMathematics” KhannaPublishers, 44" Edition,2017.

2 HowardAnton, “ElementryLinearAlgebra”, 1] thEdition, Wiley Publication, 2013.

3 | Narayanan.SandManicavachagomPillai.T.K.—“CalculasVollandVolII”,S.chand&Co,Sixth
Edition,2014.

4 | HK Dass,“AdvanceEngineeringMathematics”,S.Chandandcompany, EleventhEdition,2015.

5 | JainR.K.andlyengarS.R.K., “AdvancedEngineeringMathematics”,NarosaPublicaitons, Eighth
Edition,2012.




COURSEOUTCOMES: Bloom’s
Taxonomy
Uponcompletionofthecourse,thestudentswillbeableto: Mapped
Solvethelinearsystemofequations,diagonalizematrixbyorthogonal
Co1 ; ; ; K5
transformationandreducequadraticformtocanonicalform.
o2 Compareandcontrasttheideasofcontinuityanddifferentiabilityandusethem K5
tosolveengineeringproblems.
co3 Acquirefluencyinintegrationofonevariableandapplythemtofindsurface K5
areaandvolumes.
CO4 | Applythetechniquesofpartialderivativesinfunctionsofseveral variables. K5
COs Usemultipleintegrationforfindingarea,surfaceandvolumeofdifferent K5
geometry.
COURSEARTICULATIONMATRIX
a)CO andPO Mapping
COs/POs POl | PO2 | PO3 | PO4 [ PO5 | PO6 | PO7 | PO8 | PO9 [ POI0 | POI1 | PO12 | PSO1 | PSO2 | PSO3
Col1 3 3 1 1 - - - - - - - 1 2 - -
COo2 3 3 1 1 - - - - - - - 1 2 - -
CO3 3 3 1 1 - - - - - - - 1 2 - -
Co4 3 3 1 1 - - - - - - - 1 2 - -
CO5 3 3 1 1 - - - - - - - 1 2 - -
2EBS1Z1 | 3 [ 3 [ 1| 1| - [ - =]+ - - 1| 5 ] _
1-Slight,2—Moderate,3—Substantial
b)COandKeyPerformancelndicatorsVMapping
col | 1.1.1,1.1.2,2.1.1,2.1.3,2.2.1,2.2.3,2.3.1,2.3.2,2.4.1,2.43,2.443.1.1,3.2.1,3.3.1,4.1.1,4.1.2,
12.2.1
co2 | 1.1.1,1.1.2,2.1.1,2.1.3,2.2.1,2.2.3,2.3.1,2.3.224.1,2.43,2.4.43.1.1,3.2.1,3.3.1,4.1.1,4.1.2,
12.2.1
co3 | 1.1.1,1.1.2,2.1.1,2.1.3,2.2.1,2.2.3,2.3.1,2.3.22.4.1,2.4.3,2.44,3.1.1,3.2.1,3.3.1,4.1.1,4.1.2,
12.2.1
co4 | 1.1.1,1.1.2,2.1.1,2.1.3,2.2.1,2.2.3,2.3.1,2.322.4.1,2.4.3,2.44,3.1.1,3.2.1,3.3.1,4.1.1,4.1.2,
12.2.1
Cos5 | 1.1.1,1.1.2,2.1.1,2.1.3,2.2.1,2.2.3,2.3.1,2.3.2,2.4.1,2.4.3,2.4.43.1.1,3.2.1,3.3.1,4.1.1,4.1.2,
12.2.1
ASSESSMENTPATTERN-THEORY
Test/ Remembering | Understanding | Applying | Analyzing | Evaluating | Creating | Total%
Bloom’s (K1) % (K2) % (K3) % (K4) % (XK5) % (K6) %
Category*
CATI 20 40 30 10 - - 100
CAT2 20 40 30 10 - - 100
Individual
Assessment1
/CaseStudy 20 40 30 10 - - 100
1/Seminarl
/ Projectl
Individual
Assessment?2
/CaseStudy 20 40 30 10 - - 100
2/Seminar2
/Project2
ESE 20 40 30 10 - - 100




PREREQUISITES CATEGORY | L
NIL BS 3/0(0| 3
Course 1. Tounderstandthebasicsaboutcrystalsystemsanddefects.
Objectives 2.To understand the principle, characteristics, working and applications of laser
andoptical fiber.
3. Tosolveproblemsinbendingofbeams.
4. TosolvequantummechanicalproblemswiththeunderstandingofQuantum Principles.
5. Tounderstandtheproperties,productionandapplicationsofultrasonicwaves.

UNIT-I CRYSTALPHYSICS | 9 Periods

Introduction — Crystalline and amorphous materials — Lattice — Unit Cell —Crystal system - Bravais
lattices — Miller indices — Reciprocal lattice - d spacing in cubic lattice — Calculation of number of
atomsperunitcell-Atomicradius—Coordinationnumber—PackingfactorforSC,BCC,FCC,and
HCPstructures—Crystaldefects—Point, lineandsurfacedefects.

UNIT-1I | LASERPHYSICSANDFIBEROPTICS | 9 Periods

Introduction-Principle of laseraction -characteristicsof” laser -Spontaneous emission and Stimulated
emission —Einstein‘s coefficients - population inversion =methods of achieving population inversion
—Optical Resonator -Types of Lasers — Principle, construction and working of CO, Laser -applications
of laser.

Introduction — Basic Principles involved in fiber optics- Total internal reflection—Propagation of light
throughopticalfiber—DerivationforNumerical Apertureandacceptanceangle-fractionalindex

change.

UNIT-III | PROPERTIESOFMATTER | 9 Periods

Elasticity-Hooke’slaw-stress-straindiagram-Factorsaffectingelasticity—Moment(Q)-Couple
(Q) — Torque (Q) — Beam- Bending moment -Depression of a cantilever —TwistingCouple-Young’s
modulus by uniform bending - [ shaped girders.

UNIT-IV | QUANTUMPHYSICSANDAPPLICATIONS | 9 Periods

Limitations of classical Physics - Introduction to Quantum theory - Dual nature of matter and
radiation- de-Broglie wavelength™ in- terms of voltage,. energy, and temperature —Heisenberg’s
Uncertaintyprinciple—verification—physicalsignificanceofawavefunction-Schrodinger’sTime
independent and Time dependent wave equations — Particle in a one dimensional potential well -
Scanning Electron Microscope (SEM)-Transmission Electron Microscope (TEM).

UNIT-V | ULTRASONICS | 9 Periods

Introduction - properties of ultrasonic waves - production of ultrasonic waves -Magnetostriction
effect- Magnetostriction generator-Piezoelectric effect- Piezoelectric generator- Acoustic grating -
Determination of wavelength and velocity of ultrasonic waves-cavitation - applications- ultrasonic
drilling-ultrasonicwelding-ultrasonicsolderingandultrasoniccleaning-Non-destructive Testing-
Pulseecho system.

ContactPeriods:
Lecture:45Periods Tutorial:0Periods Practical:0PeriodsTotal:45 Periods




TEXTBOOK:

1 | K.Rajagopal, “Engineering Physics”, PHILearningPrivateLimited,20135.

2 | P.K.Palanisamy, “Engineering Physics-1",ScitechpublicationsPrivateLimited,2015.

3 | M. Arumugam, “EngineeringPhysics”, AnuradhaPublishers,2010.

REFERENCES:

1 | ArthurBeiser, “ConceptsofModernPhysics”, TataMcGraw-Hill,2010.

2 | D.Halliday,R.ResnickandJ Walker,” FundamentalsofPhysics”,6thEdition, JohnWileyand
Sons, 2001.

3 | WilliamT.Silfvast, “Laser Fundamentals”,2ndFEdition, CambridgeUniversityPress, New York
2004.

4 | M.N.AvadhanuluandP.G.Kshirsagar, “ATextbookofEngineering Physics”,S.Chandand
CompanyLtd,2010.

5 | R.K.GaurandS.L.Gupta, “EngineeringPhysics”,DhanpatRaiPublishers,2009.

COURSEOUTCOMES: Bloom’s
Taxonomy
Uponcompletionofthecourse,thestudentswillbeableto: Mapped
CO1 | Interpretthecrystalstructureandanalysethetypeof defect K4
CO2 | Explain the principle, characteristics, working and applications of laser and K4

optical fiber
Analyseandsolveproblemsinlaserandopticalfiber

CO3 | Solveproblemsinbendingotbeams K3
Applytheknowledgeinconstructionofbuildings
CO4 | Explaintheimportanceofquantummechanics K3

Solve problems in basic quantum
physicsApplythewaveequationsinrealtimeprobl
ems

CO5 | Explainthepropertiesandproductionofultrasonicwaves K3
Applyultrasonicwavesforindustrialproblems

COURSEARTICULATIONMATRIX:

a)CO andPO Mapping
COs/POs PO1 | PO2 | PO3 | PO4 PO5 PO6 | PO7 PO8 PO9 |" PO10 PO11 PO12 PSO1 PSO2 PSO3

COl1 2 [ 2 | - | - BRI S i e - - 1 - -
CO2 31| - | - - - -1 - -1 - - - 2 - -
CO3 3 2 | - | - - -1 -1 -1 - - - 2 3 3
CO4 2 | 2 [ - | - _ - - - ; - 1 ; ;
CO5 2 1 | - | - AR I S D - - 2 - -

2EBS1Z2 | 3 | 2 | - | - - ol I I A - - 2 - -

1-Slight,2 —Moderate,3— Substantial

b)COandKeyPerformancelndicatorsMapping

COl1 1.1.1,1.2.1,1.3.1,2.1.1,2.1.3,2.2.3,2.3.1,2.4.1

CO2 1.1.1,1.2.1,1.3.1,14.1,2.1.1,2.1.3,2.3.1,24.1

CO3 1.1.1,1.2.1,1.3.1,1.4.1,2.1.1,2.1.3,2.2.1,2.2.3,2.2.4,2.3.1,2.4.1

CO4 1.1.1,1.2.1,1.3.1,2.1.1,2.1.3,2.2.3,2.3.1,24.1

CO5 1.1.1,1.2.1,1.3.1,2.1.1,2.1.3,2.3.1,2.4.1




ASSESSMENTPATTERN-THEORY

Test/Bloom’s Remembering | Understanding | Applying | Analyzing | Evaluating | Creating Total%
Category* (K1) % (K2) % (K3) % (K4) % (KS) % (K6) %
CATI 30 30 15 15 10 - 100
CAT2 30 30 15 15 10 - 100
Individual
Assessmentl
/CaseStudy1/ 40 40 20 - - - 100
Seminar 1 /
Projectl
Individual
Assessment?2
/CaseStudy2/ 40 40 20 - - - 100
Seminar 2 /
Project2
ESE 30 30 15 15 10 - 100




PROGRAMMINGINC
22EES101 (CommontoallBranches-ExceptMECH&PRODN) SEMESTERI

PREREQUISITES CATEGORY |L | T|P| C
NIL ES 3/0/{0| 3

Course 1. Tostudythebasicconceptsofcomputerandprogrammingfundamentals.

Objectives 2. TounderstandthedatatypesinC,flowcontrolstatements,Arrays,Functions

Pointers,Structures, Unions and File concepts in C.

UNIT-1 COMPUTERANDPROGRAMMINGFUNDAMENTALS | 9 Periods

Computerfundamentals—Evolution,classification,Anatomyofacomputer: CPU,Memory,l/O-
Introductiontosoftware—Classificationofprogramminglanguages—Compiling—Linkingand
loadingaprogram—IntroductiontoOS—TypesofOS.

UNIT-1I | DATATYPESANDFLOWOFCONTROL | 9 Periods

Structured programming — Algorithms — Structure of a C program — Variables — Data types —
Operators and expressions — Input and Output statements — Tokens —Type Conversion — Control
statements.

.

UNIT-III | ARRAYSANDFUNCTIONS | 9 Periods

1DArrays—2DArrays—Multidimensional Arrays—Strings—Stringhandlingfunctions—Functions—
Recursion—Arrayasfunctionarguments—StorageClasses— Enumerations.

UNIT-IV__ | POINTERS | 9 Periods

Introductiontopointers—Pointersarithmetic—callbyreference-Relationshipbetween Arrayand
Pointers—RelationshipbetweenStringandpointers—pointerstopointers—arrayofpointers— pointers to an
array — Dynamic memory allocation — Arguments to main().

UNIT-V | STRUCTURESANDUNIONS,FILEOPERATIONS | 9 Periods

Preprocessordirectives—Structures—Unions-Bitfields—Openingandclosingafile-Working
withfileofrecords—Randomaccesstofileofrecords.

ContactPeriods:
Lecture:45Periods Tutorial:0Periods Practical:0Periods Total: 45Periods

TEXTBOOK

1 | PradipDey, ManasGhosh, “ComputerFundamentalsandProgramminginC”,SecondEdition,
OxfordUniversityPress, 2018.

REFERENCES

1 | AlKelley,IraPohl,“ABookonC-ProgramminginC”,FourthEdition,AddisonWesley, 2001.

2 | HerbertSchildt, “C:TheCompleteReference ”, FourthEdition, McGrawHillEducation, 2017

W

YashavantP.Kanetkar, “LetUsC”, 15" edition, BPBPublications,2016.

4 | BrianW.KernighanandDennisRitchie, “TheCProgrammingLanguage”,SecondEdition,
PrenticeHallSoftwareSeries, 2015.




COURSEOUTCOMES: Bloom’s
Taxonomy
Uponcompletionofthecourse,thestudentswillbeableto: Mapped
CO1 | Articulatethebasicsofcomputerandevolutionofprogramminglanguages. K1
CO2 | WritesimpleCprogramsusingappropriatedatatypesandcontrol statements K3
CO3 | WriteCprogramsusingarrays,functionsand enumerations K3
CO4 | Usepointerseffectivelytodevelop programs K3
CO5 | Createuserdefineddatatypesusingstructures&unionandeffectively K6
manipulatetheminfile operations.

COURSEARTICULATIONMATRIX:

a)CO andPO Mapping
COs/POs PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
CO1 1 3 1 - - - - - - - - 1 2 1 -
CO2 1 3 1 - - - - - - - - 1 2 1 -
CO3 1 3 1 - - - - - - - - 1 2 1 -
CO4 1 3 1 - - - - - - - - 1 2 1 -
CO5 1 3 1 - - - - - - - - 1 2 | -
22EES101 1 3 1 - - - - - - - - 1 2 1 -
1 —Slight,2-Moderate,3—Substantial
b)COandKeyPerformancelndicatorsMapping
CO1 1.3.1,2.1.1,2.1.2,2.1.3,2.2.3,2.2.42.3.1,2.3.2,2.4.1,2.4.2,2.43,2.4.43.1.3,12.2.1
CO2 1.3.1,2.1.1,2.1.2,2.1.3,2.2.3,23.2,2.4.1,2.4.2,2.4.3,2.44,3.1.3,3.2.3,3.3.1,12.1.2
CO3 1.3.1,2.1.1,2.1.2,2.1.3,2.2.1,2.2.3,2.3.2,2.4.1,2.4.2,2.4.3,2.4.43.1.3,3.2.3,3.3.1,12.1.2
CO4 1.3.1,2.1.1,2.1.2,2.1.3,2.2.3,2.3.2,2.4.1,2.4.2,2.4.3,2.44,3.1.3,3.2.3,3.3.1,12.1.2,
CO5 1.3.1,2.1.1,2.1.2,2.1.3,2.2.3,2.3.2,2.4.1,24.2243,2.44,3.1.3,3.2.3,3.3.1,12.1.2
ASSESSMENTPATTERN- THEORY
Test/Bloom’s Remember | Understan Applyingj Analyzing | Evaluating | Creating | Total %
Category* ing (K1)% ding (K3)% (K4) K5)% (K6)%
(K2)%
CAT1 50 20 30 - - - 100
CAT2 20 30 50 - - - 100
Individual
Assessmentl/
Case Study 1/ 50 - 50 - - - 100
Seminar 1/
Projectl
Individual
Assessment2/
Case Study 2 / - - 100 - - - 100
Seminar 2 /
Project2
ESE 20 30 50 - - - 100




22EMC171 ENVIRONMENTALSCIENCEANDENGINEERING SEMESTERI
(CommontoallBranches)
PREREQUISITES CATEGORY | L | T | P C
NIL MC 3/0(0 0
Course 1. To study the modern agriculture related problems, natural resources andits harnessing
Objectives methods.
2. Tostudytheinterrelationshipbetweenlivingorganismandenvironment.
3. Toeducatethepeopleaboutcausesofpollutionsanditscontrollingmethods.
4. Toimparttheknowledgeofvariousenvironmentalthreatsanditsconsequences.
5. Tostudythevariouswaterconservationmethods, Act,Populationpolicy, Welfare
programs.
UNIT-I ENVIRONMENTALENERGYRESOURCES | 9 Periods

Food-effectsofmodernagriculture, fertilizers,pesticides,eutrophication&biomagnifications-Energy
resources:renewableresources-HydroEnergy,Solar&Wind.Non-renewableresources—Coaland
Petroleum-harnessingmethods.

UNIT-II | ECOSYSTEMAND BIODIVERSITY | 9 Periods

Eco system and its components - biotic and abiotic components. Biodiversity: types and values of
biodiversity, hot spots of biodiversity, endangered and endemic species, conservation of biodiversity: In
situandex situconservation. Threatstobiodiversity-destructionof habitat, habit fragmentation,hunting,
overexploitationandman-wildlifeconflicts. ThelUCNredlistcategories.

UNIT-III | ENVIRONMENTALPOLLUTION | 9 Periods

Air pollution, classification of air pollutants — sources, effects and control of gaseous pollutants SO,,
NO,, H,S, CO, CO, and particulates. Water pollution - classification of water pollutants, organic and
inorganicpollutants,sources,effectsandcontrolofwaterpollution.Noisepollution-decibelscale,
sources,effectsandcontrol.

UNIT-IV | ENVIRONMENTALTHREATS | 9 Periods

Globalwarming-measuretocheckglobalwarming-impactsofenhancedGreenhouseeffect,Acidrain-
effects andcontrol of acidrain, ozone layer depletion-effects of ozone depletion,disaster management -
flood, drought, earthquake and tsunami.

UNIT-V | SOCIALISSUESANDENVIRONMENT | 9 Periods

Water conservation, rain water harvesting, e-waste management, Pollution Control Act, Wild life
Protection Act. Population growth- exponential and logistic growth, variation in population among
nations,populationpolicy. WomenandChildwelfareprograms.Roleofinformationtechnologyin
humanandhealth, COVID-19-effectsandpreventive measures.

ContactPeriods:
Lecture:45Periods Tutorial:0Periods Practical:0Periods  Total:45Periods

TEXTBOOK:

1 | SharmaJ.P., “EnvironmentalStudies” 4" Edition, Uni versitySciencePress, NewDelhi2016.

2 | AnubhaKaushikandC.P.Kaushik, “EnvironmentalScienceandEngineering”, 7”’Editi0n, New
AgelnternationalPublishers, NewDelhi,2021.

REFERENCES:

1 | AKDe, “Environmental Chemistry”, SMEdition,NewA gelnternationalPublishers,2017.

2 | G.TylerMillerandScottE.Spoolman, “EnvironmentalScience”,CengageLearningIndiaPvt,
Ltd,Delhi,2014.

3 | ErachBharucha, “TextbookofEnvironmentalStudies”, UniversitiesPress(I) Pvt, Ltd,
Hyderabad,2015.

4 | GilbertM.Masters, “IntroductiontoEnvironmental EngineeringandScience”, 3 Edition, Pearson
Education, 2015.




COURSEOUTCOMES: Bloom’s
Taxonomy
Uponcompletionofthecourse,thestudentswillbeableto: Mapped
COl1 | Recognizeandunderstandaboutthevariousenvironmentalenergyresources K2
andtheeffectiveutilityofmodern agriculture.
CO2 | Acquireknowledgeabouttheinteractionofbiospherewithenvironmentand K2
conservationmethodsofbiodiversity.
CO3 | Beawareofthesourcesofvarioustypesofpollution,theirilleffectsand K2
preventivemethods.
CO4 | Identifyandtakethepreventivemeasurestocontroltheenvironmental K2
threatsandeffectsofGlobalwarming,0Ozonedepletion,Acidrain,and natural
disasters.
CO5 | DemonstrateanideatosavewaterandotherissueslikeCOVID-19. K2
COURSEARTICULATIONMATRIX:
a)CO andPO Mapping
COs/POs | PO1 | PO2 | PO3 | PO4. | PO5 | POG | PO7 | POS [ PO9 [ POL0 [ POI1 | POI12 | PSOL | PSO2[ PSO3
COl 2 | 1 | 1 [ 1 jOe e T e ) - - 1 -
(6(0) - - 1 - - - 3 - - - - - - -
CO3 2 [ 1 [ 1] 1 | tmae—ts e - - - 1 -
CO4 2 [ 1 [ 1| 10k T | 3 | aa | 5 - - - -
CO5 T | 1| 1 (e 3 | - & / - _ _ _
22EMC1Z71| 2 1 1 1 - 1 3 - - - - - 1 -
1-Slight,2 —Moderate,3— Substantial
b)COandKeyPerformancelndicatorsMapping
COl1 1.2.1,14.1,2.1.2,2.3.1,3.1.53.2.1,4.3.1,7.1.1,7.1.2,7 .21
CO2 3.1.5,7.1.1,7.1.2,7.2.1
CO3 1.2.1,1.3.1,14.1,2.1.2,2.3.1,3.1.5,3.2.1,4.1.3,43.1,7.1.1,7.1.2,7.2.1
CO4 1.2.1,14.1,2.1.2,23.1,3.1.54.1.3.43.1,7.1.1,7.1.2,7.2.1,7.2.2
CO5 2.122223.1541343.15,62.1,7.1:1,7.1.2,7.2.1,7.22
ASSESSMENTPATTERN-THEORY
Test/Bloom’s Remembering | Understanding | Applying | Analyzing | Evaluating | Creating | Total
Category* (K1) % (K2) % (K3) % (K4) % (K5) % (K6) % Y%
CATI 20 40 20 20 - - 100
CAT2 20 40 20 20 - - 100
Individual
Assessmentl
/CaseStudy1/ 20 40 20 20 - - 100
Seminar 1 /
Projectl
Individual
Assessment2
/CaseStudy2/ 20 40 20 20 - - 100
Seminar 2 /
Project2
ESE 20 40 20 20 - - 100




22EBS173 PHYSICSLABORATORY SEMESTERI
(CommontoallBranches)
PREREQUISITES CATEGORY (L | T | P C
NIL BS 0/0|3| 15
Course 1. Toimpartpracticalknowledgeontheconceptofpropertiesofmatterandutilizetheexperimental
Objectives techniques to measure the properties

2. Toimpartpracticalknowledgeonthemoduliiofelasticity
3. Toanalyzethepropertiesofsemiconductors

material
6. Tounderstandtheconceptofquantumphysics

4. Tolearnpracticallythebasicelectronicconceptsoftransistorandlogicgates
5. Torealizetheprinciple,conceptsandworkingofasolarcellandstudythepropertiesof ferromagnetic

S. No. LABORATORYEXPERIMENTS

1. Determinationofrefractiveindexoftheglassandgivenliquid—Spectrometerdiffraction

method

2. DeterminationofPlanck’sconstant

3. DeterminationofYoung’sModulus ofthematerialintheformofbar—Cantilever

Bending-Koenig’s Method

4. a) Particlesizedeterminationusingdiodelaser

b) Determinationofnumericalapertureandacceptanceangleinanoptical fiber

5. Halleffect-Determinationofsemiconductorparameters

6. Determinationofbandgapofsemiconductor material

7. Determinationofvelocityofsoundandcompressibilityofthegivenliquid-Ultrasonic

Interferometer

8. Determinationofmomentofinertiaofdiscandrigiditymodulusofawire-Torsional

pendulum

9 Transistorcharacteristics

10. Solarcell characteristics

11. DeterminationofHysteresislossesinaFerromagneticmaterial-B-Hcurveunit

12. LogicGates—Verificationand Construction

ContactPeriods:

Lecture:0Periods Tutorial:0Periods Practical:45Periods Total:45Periods

COURSEOUTCOMES:

Uponcompletionofthecourse,thestudentswillbeableto:

Bloom’s
Taxonomy
Mapped

CO1 | Determinerefractiveindexandcompressibilityofliquids,microsizeof
particlesandnumericalapertureofanopticalfibre

KS

CO2 | MeasuretheY oung’sandrigiditymoduliiofthegivenmaterial

K5

CO3 | Determinethebandgapofagivensemiconductormaterialandidentifythe type of
semiconductor and its carrier concentration through Hall
measurement

K5

CO4 | Analyzethecharacteristicsoftransistorandverifythetruthtableoflogic
gates

K4

COS5 | Measuretheefficiencyofasolarcellandenergylossassociatedwiththe
ferromagneticmaterialbyplottingB-Hcurve

K5

CO6 | DeterminethePlanck’sconstantandworkfunction

K5




COURSEARTICULATIONMATRIX:

a)CO andPO Mapping

COs/POs

PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | POS8

PSO1

COl1

CO2

CO3

CO4

CO5

CO6

W W W W W|Ww
NN NN DN DN

1

1

1

1

1

1

22EBS173

3 2| - - -1 -1 -7-~-

NN NN N

1-Slight,2 —Moderate,3— Substantial

b)COandKeyPerformancelndicatorsMapping

COl 1.1.1,1.1.2,1.2.1,1.3.1,2.1.1,2.1.3,2.4.1,2.4.2,2.43,2.44
CO2 1.1.1,1.1.2,1.2.1,1.3.1,2.1.1,2.1.3,2.4.1,2.4.2,2.43,2.44
CO3 1.1.1,1.1.2,1.2.1,1.3.1,2.1.1,2.1.3,2.4.1,2:4.2,243,2.4.4
CO4 1.1.1,1.1.2,1.2.1,1.3.1,2.1:1,2:1.3,2.4.1,2.4.2,2.4.3,2.44
CO5 1.1.1,1.1.2,1.2.1,1.3.1,2.1.1,2.1.3,2.4.1,2.4.2,2.43,2.44
CO6 1.1.1,1.1.2,1.2.1,1.3.1,2.1.1,211.3,2.4.1,2.4.2,2.4.3,2.44




22EES172 WORKSHOPPRACTICE SEMESTERI
(CommontoallBranches)
PREREQUISTES CATEGORY L |T|P |C
NIL ES 0 0|3 |15
Course 1. Tomakevariousbasicprototypesinthecarpentry tradesuch asHalfLap joint,
Objectives Lap Tee joint, Dovetail joint, Mortise & Tenon joint.
2. To make various welding joints such as Lap joint, Lap Tee joint, Edge joint,
Butt joint and Corner joint.
3. To make various moulds in foundry such as Cube, Straight pipe,
Vpulley,and Conical bush.
4. TomakevariouscomponentsusingsheetmetalsuchasTray,Frustum of cone and
Square box.
5. Tounderstandtheworkingandidentifythevariouscomponentsof CNC Machines
LISTOFEXPERIMENTS

1. Introductiontouseoftoolsandequipment’sinCarpentry, Welding, FoundryandSheet metal

2. SafetyaspectsinWelding,Carpentry,Foundryandsheet metal.
3. HalfLapjointandDovetailjointin Carpentry.
4. WeldingofLapjointandButtjointandT-joint.

5. PreparationofSandmouldforCube, Conicalbush,PipesandV pulley
6. FabricationofpartslikeTray,FrustumofconeandSquareboxinsheet metal

7. CNCMachinesdemonstrationandlectureonworkingprinciple.
8. Electricalwiringandsimplehouse wiring.

Contactperiods:
Lecture:0PeriodsTutorial:0PeriodsPractical:45PeriodsTotal:45Periods

COURSEOUTCOMES: Bloom’s
Taxonomy
Uponcompletionofthecourse,thestudentswillbeableto: Mapped
CO1 | SafelyUsetoolsandequipment’susedinCarpentry, Welding,Foundryand Sheet K2
metal to create basic joints.
CO2 | Preparesandmouldforvariousbasicpattern shapes. K3
CO3 | FabricatepartslikeTray,FrustumofconeandSquareboxinsheetmetal. K3
CO4 | PracticeontheWeldingand Carpentry K3
CO5 | DemonstratetheworkingofCNCMachines. K2




COURSEARTICULATIONMATRIX:

a)CO andPO Mapping

COs/POs PO1 PO2 PO3 PO4 PO5 PO6 PO7 POS8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3
COl 2 | 2 3 2 1 3 1 2 3 3 2 3 - - 2
CcO2 2 | 2 3 2 1 3 3 2 | 3 3 2 3 1 R 2
CcO3 2 | 2 3 2 1 3 3 2 | 3 3 2 3 2 - 2
CO4 2 | 2 3 2 1 3 3 2 3 3 2 3 3 2 3
CO5 2 | 2 3 2 3 - - 2| 3 3 2 2 2 3 2

2EESIZ2 | 5 | 2 3 2 2 3 2 2 3 3 2 3 2 1 2

1-Slight,2 —Moderate,3— Substantial

b)COandKeyPerformancelndicatorsMapping

COl

1.2.1,1.3.1,2.1.1,2.1.2,2.1.3,2.2.3,2.2.4,2.42,2.43,2443.1.1,3.1.3,3.1.4,3.1.5,3.1.6,3.2.1,3.2.2,
323,33.1,33234.14.1.14.1442143.1,52.2,53.2,6.1.1,6.2.1,7.1.2,8.2.1,8.2.2,9.1.1,9.1.2,
9.2.1,922923,92493.1,10.1.1, 10.1.2,10.1.3, 10.2.1,10.2.2,10.3.1,10.3.2,11.1.1,11.3.1,12.1.1,
12.2.2,12.3.1,12.3.2

cOo2

1.2.1,1.3.1,2.1.1,2.1.2,2.1.3,2.2.3,2.2.4,2.4.2,2.4.3,2443.1.1,3.1.3,3.1.4,3.1.5,3.1.6,3.2.1,3.2.2,
323,33.1,332,34.1,4.1.1,414,42.143.1,5.2.2,53.2,6.1.1,6.2.1,7.1.1,7.1.2,7.2.2,8.2.1,8.2.2,
9.1.1,9.1.29.2.1,9.2.2,9.2.3,9.2.49.3.1,10.1.1,10.1.2,10.1.3,10.2.1,10.2.2,10.3.1,10.3.2,11.1.1,
11.3.1,12.1.1,12.2.2,12.3.1, 12.3.2

COo3

1.2.1,1.3.1,2.1.1,2.1.2,2.1.3,22.3,224,2.42,2.43,24.4,3.1.1,3.1.3,3.1.4,3.1.5,3.1.6,3.2.1,3.2.2,
323,33.1,3.32,34.14.1.1,41442143.1,52.2,53.2,6.1.1,6.2.1,7.1.1,7.1.2,7.2.2,8.2.1,8.2.2,
9.1.1,9.1292.1922,9.23,92493.1,10.1.1,10.1.2,10.1.3,10.2.1,10.2.2,10.3.1,10.3.2,11.1.1,
11.3.1,12.1.1,12.2.2,12.3.1, 12.3.2

CO4

1.2.1,1.3.1,2.1.1,2.1.2,2.1.3,22.3,2.24242,243,2443.1.1,3.1.3,3.1.4,3.1.5,3.1.6,3.2.1,3.2.2,
323,33.133234.14.1.14144.2.143.1,52.2,53.2,6.1.1,6.2.1,7.1.1,7.1.2,7.2.2,8.2.1,8.2.2,
9.1.1,9.1.29.2.1,9.2.2,9.2.3,9.2.4,9.3.1,10.1.1,10.1.2,10.1.3,10.2.1,10.2.2,10.3.1,10.3.2,11.1.1,
11.3.1,12.1.1,12.2.2,12.3.1,12.3.2

CO5

1.2.1,1.3.1,2.1.1,2.1.2,2.1.3,2.2.3,2.24,2.42,2.43,24.43.1.1,3.1.3,3.1.4,3.1.5,3.1.6,3.2.1,3.2.2,
323,33.1,33234.14.11,41.442143.1,5.1.1,51.2,52.1,52.2,53.2,7.1.1,7.2.2,8.2.1,8.2.2,
9.1.1,9.1.29.2.1,9.2.2,9.2.3,9.2.49.3.1,10.1.1,10.1.2,10.1.3,10.2.1,10.2.2,10.3.1,10.3.2,11.1.1,
11.3.1,12.2.2,12.3.1,12.3.2




22EES103 PROGRAMMINGINCLABORATORY

(CommontoallBranches-ExceptMECH&PRODN) SEMESTERI

PREREQUISITES CATEGORY |L | T|P| C

NIL ES 0/0|3]|15
Course TounderstandtheconceptslikeDatatypes,Flowcontrolstatements,Functions,
Objectives Arrays, command line arguments, Pointer, Dynamic memory allocation,

Preprocessor Directives, Structures ,Unions and Files in C
EXERCISESILLUSTRATINGTHEFOLLOWINGCONCEPTS:
1 Operators,ExpressionsandlOformatting
2 DecisionMakingandL.ooping
3 ArraysandStrings
4 FunctionsandRecursion
5 Pointers
6 DynamicMemoryAllocation
7 Commandlinearguments
8 PreprocessorDirectives
9 Structures
10 | Unions
11 | Files
12 | MiniProject
Contactperiods:
Lecture:0PeriodsTutorial:0PeriodsPractical:4SPeriodsTotal:45Periods
COURSEOUTCOMES: Bloom’s
Taxonomy
Uponcompletionofthecourse,thestudentswillbeableto: Mapped
CO1 | UseappropriatedatatypesandflowcontrolstatementstowriteC programs K6
CO2 | WriteCprogramsusing arrays,functions andcommandlinearguments K6
CO3 | WriteCprogramsusingpointers,dynamicmemoryallocationand K6
preprocessordirectives
CO4 | Implementuserdefineddatatypesusingstructures&unionandeftectively K6
manipulatetheminfile operations.

CO5 | DevelopsimpleapplicationsusingC K6




COURSEARTICULATIONMATRIX:
a)CO andPO Mapping
COs/PQs | PO1 [ PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS | PO9 | POI0 | POI1 | PO12 | PSO1 | PSO2 | PSO3

Co1 2 3 1 1 - - - - - - - - 2 1 -
CcO2 2 3 1 1 - - - - - - - - 2 1 -
CcO3 2 3 1 1 - - - - - - - - 2 1 -
Cco4 2 3 1 1 - - - - - - - - 2 1 -
CO5 2 3 2 1 - - - - 3 3 - - 2 1 -

22EES103 2 3 2 1 - - - - 1 1 - - 2 1 -

1-Slight,2 —Moderate,3— Substantial

b)COandKeyPerformancelndicatorsMapping

COl1 1.1.1,1.3.1,2.1.1,2.1.2,2.1.3,2.2.1,2.2.2,2.3.1,2.3.22.41,2.43,2.443.23,33.1,4.1.1,4.1.2,
602 ‘1‘:?:1,1.3.1,2.1.1,2.1.2,2.1.3,2.2.1,2.2.2,2.3.l,2.3.2,2.4.1,2.4.3,2.4.4,3.2.3,3.3.1,4.1.1,4.1.2,
COo3 ‘llﬁ..i,l.2.l,1.3.l,2.l.1,2.1.2,2.1 3,22.1,22.2,23.1,23224.1,243,2443.23,33.14.1.1,
CO4 ‘1‘1?:143211’211,2 12,2.1.3,2.2.1,2.2223.2,2.4.1,243,244,3.2333.14.1.1,4.1.2,4.2.1

CO5 ;;},1 2.1,13.1,2.1.1,2.1.2,201.3,2.2.1,2.2.2.2.3.2,2.4.1,2.43,2.44,3.1.1,3.1.5,3.1.6,3.2.3,




SaLplnQ -G MpeLL_LILD
22EHS274 TAMILSANDTECHNOLOGY SEMESTERII
(Commontoall Branches)
PREREQUISITES CATEGORY |L| T |P| C
NIL HSMC 110 (0 1
UNIT-1 | WEAVINGANDCERAMICTECHNOLOGY | 3 Periods

WeavingIndustryduringSangamA ge—Ceramictechnology—BlackandRed WarePotteries(BRW)—
GraffitionPotteries.

UNIT-II | DESIGNANDCONSTRUCTIONTECHNOLOGY | 3 Periods

Designing and Structural construction House & Designs in household materials during Sangam Age-
Building materials and Hero stones of Sangam age — Details of Stage Constructions in Silappathikaram -
SculpturesandTemplesofMamallapuram-GreatTemplesof Cholasandotherworship places-Temples

of Nayaka Period - Type study (Madurai Meenakshi Temple)- Thirumalai Nayakar Mahal - Chetti Nadu
Houses, Indo - Saracenic architecture at Madras during British Period.

UNIT-III | MANUFACTURINGTECHNOLOGY | 3 Periods

Art of Ship Building -Metallurgical studies - Iron industry- Iron smelting, steel -Copper and gold-Coins
as source of history - Minting of Coins — Beads making-industries Stone beads -Glass beads - Terracotta
beads-Shellbeads/bonebeats-Archeologicalevidences-Gemstonetypesdescribedin

Silappathikaram.

UNIT-IV | AGRICULTUREANDIRRIGATIONTECHNOLOGY | 3 Periods

Dam,Tank,ponds,Sluice,SignificanceofKumizhiThoompuofCholaPeriod, AnimalHusbandry-
Wellsdesignedforcattleuse-Agricultureand AgroProcessing-KnowledgeofSea-Fisheries—Pearl-
Conchediving-AncientKnowledgeofOcean-KnowledgeSpecific Society.

UNIT-V | SCIENTIFICTAMIL& TAMILCOMPUTING | 3 Periods

Development of Scientific Tamil - Tamil computing — Digitalization of Tamil Books — Development of
TamilSoftware—Tamil Virtual Academy—Tamil DigitalLibrary—-OnlineTamilDictionaries— Sorkuvai
Project.

ContactPeriods:
Lecture:15Periods Tutorial:0Periods Practical:0Periods  Total:15Periods

TEXTBOOK:

1 |5dp&aIFeVMT-10& 8510 LICDoTLHTLD -G8, G 5. 6T60 6 (G):: 61l 6rflP: & dLDp BT
LITL_6VLDM LD & 6VaUI6V Li6oof1 & 6T& La&s D).

2 |5 600f 6071 85 85 dLD—60) < 60TEUIT @) 6V.TH S LD . (ad L_60T [T [T LD).

LD J-60):606U 5 6 86008 [J6LEF 6185 & M6V & T TH M5 18 10 ( Gl & MeValLi6L6m M

4 |QoUmemoH—-,MMMBIENETHMTS K& .(Q: & mevallcLem G melerflP)




REFERENCES:

1 | SocialLifeofTamils(Dr.K.K.Pillay)Ajointpublicationof TINTB&ESCandRMRL—(inprint)

2 | SocialLifeoftheTamils-TheClassicalPeriod(Dr.S.Singaravelu)(Publishedby:International
InstituteofTamilStudies).

3 | HistoricalHeritageoftheTamils(Dr.S.V.Subatamanian,Dr.K.D.Thirunavukkarasu)(Publishedby:
Internationallnstituteof TamilStudies).

4 | TheContributionsoftheTamilstoIndianCulture(Dr.M.Valarmathi)(Publishedby:International Institute of
Tamil Studies.)
Keeladi-*SangamCityCivilizationonthebanksofriverVaigai’(JointlyPublishedby: Departmentof

5 | Archaeology & Tamil Nadu Text Book and Educational Services Corporation, Tamil Nadu)

6 | Studies in the History of India with Special Reference toTamil Nadu (Dr.K.K.Pillay) (Published by:
TheAuthor)

7 | PorunaiCivilization (JointlyPublished by:Departmentof Archaeology & TamilNadu TextBook and
Educational Services Corporation, Tamil Nadu)

8 | JourneyofCivilizationIndustoVaigai(R.Balakrishnan)(Publishedby:RMRL)—ReferenceBook.




SO (BHLOCGTLHlILMHIL LI(LPLD
22EHS274 TAMILSANDTECHNOLOGY SEMESTERII
(CommontoallBranches)

PREREQUISITES CATEGORY [L| T [P] C
NIL HSMC |1/0 |0 1
VG | GHFDMHMIDLNTED60SH6ISTLPIEORHILLID | 3 Periods

FHIGSTVSFHVE BHF6 S ST — LITem eSS MLEleLHEILLILD - SBLILSalLiL
LI T600T LM 85 6IT— LIT6voT L_h1856rfl60 8 m 6L @& Ml uT(H) s61T.

SIS 11 | allgeuemLILDHMIDSL gL §HESTLHEOmHIL LD | 3 Periods

F 6158 T6VS FH)6V6) Qe 6M LN LI DM MILD &L (h) LD T60T Ml & 6T & &F 61 & & M6V S H LaTL_(H L
QUITIBL_SerflvallgalemnliL]- FMhi& S TeVE B 6v8 L (H LD MET G LIMIH L8 @BHLD B (H & 606w LD—
FILHHTTSHLEL6m L emLnLIL LM U6 6T hIg 6T —

LOIMLD 6LEVLLTEFF HLIMI&HEBLD, C&HMeil6V & @B LD-

BFMOIHMEVS SILIGU(IHMICHTUNL&HET MM LI ML (H &S 6VmhIS 6T —
BTWLESHTEHTVECHTUINE6T-IMH Il L LenloliLs&6TLmM SN &6,

L0 S160) T LG0T ITL_ &) 2 LD LD 60T, 6VLLI LDLO M M1 LD &) (IH LD 60) 6VTB ITULI 85 & [T LD D IT6V—

QFL 19 BT (HefH&6T — LN 1969 &MTev 5 5 6L 6 &F 6Tt 60T Ul 6L @) 6 B & IT-
FTGITOF 60651 1q L & 5606V.

VG | 2 HUGHSESHTLHIEVMHIL_LILD 3 Periods

SHLULVEL (HLD&HmeV — 2 Ceumaaillliey — @@L GG TN MHETemev — @) [HLDemL

2 (h&6GH6V, 614G — QUTOMMHMIFFT6OTMISENTHCIFLDLILDMMILD & HIGHITEOTUIRISET —
BITEOUIULIRISETFFI)HHEL — DTN (HhUTEHGDCSTHMEFTENEOHET — &HEVLDCUINGE 6T
,&6UUT6UDIITIG LOGWUN &6 — &(BLDETIILOGUINHET — FRIGLOGTNSET — 6TEVILDLIS &I6ToT(H&6T —
QB TeLEOILICLE TEITM) &6IT — FlVLILIS ST & Hl6L LD 6T & 61Tl60T 62161 & 5 & 61T

VG IV | GealarmeremLo LoMHMILDIHFLILITE 661G MLHI6LMHILLILD 3 Periods

216M 6001, 7 If], GETMHIGET , InG & — CFMLLTHTVE G WPNSSTINLNOTN SR WS SIeID —

& IT6LHE) L LITITIOFILIL| — STV H60) L8615 & & T 61 1Q 6160 L0 & & L1 L5 600T M1 & 6T —

B6UEITITE00TEM LO LD (D MILDGEU T TETOTeM N EEF T 5 S Q& WLI6VLITH 6T — SLVEFTI M6 —

LSGOTEUEITLD — (NS SIDMHMILD (LN G S8 G 61556V — G\LIIH IS L6V (& M & LI600T60 L_LLI
2Mle| -6 FTTELOSLD.

3G V | sifailweogLAlpLomnmib s amnfefssLlp | 3 Periods

2l wevs Lol eoTeu 6T T & &)- & 6vofl 6ot & & LA LD aU T T &S - &LAILD BT6L & 6m6rT LAl 60T LIS 1L
QEFUIH6E — S DTG LIMTIH L& 6T2_(H6UTE 8D — &LOILD @) 60600118 5606 &8 L0 & LD
—- SN BT BTV S LD — @) 6MEUITUS H LS LALD D &HTTH &H6T — QFMTMGHeMeUSH L L LD.

Contact Periods:
Lecture: 15 Periods Tutorial: 0 Periods Practical: 0 Periods Total: 15 Periods




TEXTBOOK:

1

SIS aITVMTN — 1088 EBLLIGTTLMTGHID — G5.C8. LileTemer
(Qeuemui®:SLALPBTHLITL BTeuL0 MmN &6Vl ull W 6L LIl & 6T & LD).

&evot|6ofl S & LALD — (e eTeuf @Q6V.&FHSHTLD . (& LTI T&HTLD).

FELOLQ — M6UESHH 8560 T UNVEFHIS S MTVH ST BT I&LIN
Qs mevedlweugienmGealeflui®)

QUITIHEMIB — SMMMBEIGHTHTSHIELWD. (QFTLeSWe S emmaalefluifm)

REFERENCES:

1

SocialLifeofTamils(Dr.K.K.Pillay)Ajointpublicationof INTB& ESCandRMRL—(inprint)

2

SocialLifeoftheTamils-TheClassicalPeriod(Dr.S.Singaravelu)(Publishedby:International
InstituteofTamilStudies).

3

HistoricalHeritageoftheTamils(Dr.S.V.Subatamanian,Dr.K.D.Thirunavukkarasu)(Publishedby:
Internationallnstituteof TamilStudies).

TheContributionsoftheTamilstoIndianCulture(Dr.M. Valarmathi)(Publishedby:International
InstituteofTamilStudies.)

Keeladi-*SangamCityCivilizationonthebanksofriverVaigai’(JointlyPublishedby: Departmentof
Archaeology&TamilNaduTextBookandEducationalServicesCorporation, TamilNadu)

StudiesintheHistory ofIndiawithSpecialReferencetoTamilNadu (Dr.K . K.Pillay)(Publishedby:
TheAuthor)

PorunaiCivilization(JointlyPublishedby:DepartmentofArchaeology & TamilNaduTextBook
andEducationalServicesCorporation, TamilNadu)

JourneyofCivilizationIndustoVaigai(R.Balakrishnan)(Publishedby:RMRL)-ReferenceBook.




22EHS2Z5 VALUESANDETHICS SEMESTERII
(CommontoallBranches)

PREREQUISITES CATEGORY |L | T |P| C

NIL HSMC 31010 3
Course 1. Tounderstandandappreciatetheethicalissuesfacedbyanindividualinprofession, society and
Objectives polity.

2. TolearnaboutEngineeringEthicsandcasestudies.
3. Tounderstandthenegativehealthimpactsofcertainunhealthybehaviours.
4. Toappreciatetheneedandimportanceofphysical,emotionalhealthandsocialhealth.
5. Togetfamiliarwiththeglobal issues.

UNIT-I BEINGGOODANDRESPONSIBLE | 9 Periods

Morals,Values and Ethics -Integrity -WorkEthics -Service Learning -Civic Virtue -Respect for Others -
LivingPeacefully-Caring-Sharing-Honesty-Courage-ValuingTime-Cooperation-Commitment-
Empathy-Self-Confidence—Character.

UNIT-1I | ENGINEERINGASSOCIALEXPERIMENTATION | 9 Periods

EngineeringEthics:Sensesof EngineeringEthics'-varietyofmoralissued-typesofinquiry-moral dilemmas -
moral autonomy - Models of Professional Roles.

Engineering asExperimentation-EngineersastesponsibleExperimenters—ResearchEthics- Codesof Ethics—
IndustrialStandards-ABalancedOutlookonLaw—Casestudies: Chernobyldisasterand Titanic

disaster.

UNIT-III | ADDICTIONANDHEALTH | 9 Periods

Peer pressure - Alcoholism: Ethical values, causes, impact, laws, prevention — ill effects of smoking -
PreventionofSuicides;SexualHealth:Preventionandimpactofpre-maritalpregnancyandSexually Transmitted
Diseases.

Drug Abuse:Abuse ofdifferenttypesoflegaland illegaldrugs:Ethicalvalues, causes, impact, laws and
prevention.

UNIT-IV__ | PROFESSIONALETHICS [ 9 Periods

Abuse of Technologies:Hackingandothercybercrimes; Addictiontomobilephoneusage,Videogames and
Social networking websites.

UNIT-V | GLOBALISSUES | 9 Periods

Multinational corporations - Environmental ethics - computer ethics - weapons development - engineers as
managers-consultingengineers-engineersasexpertwitnessesandadvisors-CodeofConduct—
CorporateSocialResponsibility.

ContactPeriods:
Lecture:45Periods Tutorial:0Periods Practical:0Periods  Total:45Periods

TEXTBOOK:

1 | MikeWMartinandRolandSchinzinger, “EthicsinEngineering”,4" Edition, McGraw-Hill, New York 2017.

2 | GovindarajanM, NatarajanSandSenthilKumarVs, “EngineeringEthics”, PrenticeHallof India,
NewDelhi, 2013.




REFERENCES:

1

Dhaliwal K. K, “GandhianPhilosophyofEthics: AStudyofRelationshipbetweenhis Presupposition
and Precepts”, Writers Choice, New Delhi, India,2016,.

Jayshreesuresh, B.S.Raghavan, “Humanvaluesandprofessionalethics”,S. Chand&company
Ltd NewDelhi, 2ndEdition,2007.

L.A.andPagliaro,A.M, “HandbookofChildandAdolescentDrugandSubstanceAbuse:
Pharmacological,DevelopmentalandClinical Considerations”, WileyPublishers,U.S.4,2012.

Pandey,P.K(2012), “SexualHarassmentandLawinIndia”, LambertPublishers,
Germany,2012,.

KiranD.R, “ProfessionalethicsandHumanvalues”, TataMcGrawHill, NewDelhi,2007.

EdmundGSeeBauerandRobertLBarry, “FundamentalsofEthicsforScientistsand
Engineers”,OxfordUniversityPress, Oxford,2001.

DavidErmannandMicheleSShauf, “Computers, EthicsandSociety”, OxfordUniversityPress,
2003.

GovindarajanM, NatarajanS,SenthilKumarV.S, “EngineeringEthics”, PrenticeHall ofIndia,
NewDelhi, 2004.

COURSEOUTCOMES: Bloom’s

Taxonomy

Uponcompletionofthecourse,thestudentswillbeableto: Mapped

CO1 | Followsoundmoralsandethicalvaluesscrupulouslytoproveasgood citizens.

CO2 | Assesstherelevanceofethicsandmoralsinengineeringandtolearncase

studies.

CO3 | Describetheconceptofaddiction andhowitwillaffectthephysicalandmental

health.

CO4 | Identifyethicalconcernswhileusingadvancedtechnologies.

CO5 | Judgethecodeofconduct,Environmentalethicsandcomputer ethics.

a8 G 6|5

COURSEARTICULATIONMATRIX:

a)CO andPO Mapping
COs/POs | PO1 | PO2 | PO3 | PO4 | POS'[-PO6 | PO7 | PO8 | PO9 | PO10 | POI11 PO12 | PSO1 | PSO2 | PSO3
Co1 - - - - - 3 3 3 3 3 3 - - - 1
CcO2 - - - - - 3 1 3 3 - - - - - 2
CcOo3 - - - - - 3 1 3 3 2 3 - - - 1
CO4 - - - - - 3 3 3 3 3 - - 1
CO5 - - - - - 3 3 3 3 - 1 - - 2
22EHS275 - - - - - 3 3 3 3 2 2 - - 2

1-Slight,2 —Moderate,3— Substantial

b)COandKeyPerformancelndicatorsMapping

Co1 6.1.1,6.2.1,7.1.1,7.1.2,7.2.1,7.2.2,8.1.1,8.2.1,8.2.2,9.1.1,9.1.2,9.2.1,9.2.2,9.2.3,9.2.4,9.3.1,
10.1.1,10.1.2,10.1.3,10.2.1,10.2.2,10.3.1,10.3.2,11.1.1,11.1.2,11.2.1,11.3.1

CO2 6.1.1,6.2.1,7.1.1,8.1.1,8.2.1,8.2.29.1.1,9.1.2,9.2.1,9.2.2,9.23,9.2.4,9.3.1

COo3 6.1.1,6.2.1,7.1.1,8.1.1,8.2.1,8.2.2,9.1.1,9.1.2,9.2.1,9.2.2,9.2.3,9.2.4,9.3.1,10.2.1,10.3.1,10.3.2,
11.1.1,11.1.2,11.2.1,11.3.1

CO4 6.1.1,6.2.1,7.1.1,7.1.2,7.2.1,7.2.2,8.1.1,8.2.1,8.2.2,9.1.1,9.1.2,9.2.1,9.2.2,9.2.3,9.2.4,9.3.1,
10.3.1,10.3.2,11.1.1,11.1.2,11.2.1,11.3.1,11.3.2,12.1.1

COs5 6.1.1,6.2.1,7.1.1,7.1.2,7.2.1,7.2.2,8.1.1,8.2.1,8.2.2,9.1.1,9.1.2,9.2.1,9.2.2,9.2.3,9.2.49.3.1,

11.1.1,12.1.2,12.2.1,12.2.2,12.3.1, 12.3.2




ASSESSMENTPATTERN-THEORY

Test/Bloom’s Remembering | Understanding | Applying | Analyzing | Evaluating | Creating | Total
Category* (K1) % (K2) % (K3) % (K4) % (KS) % (K6) % %
CATI 30 30 20 20 - - 100
CAT2 30 30 20 20 - - 100
Individual
Assessment1
/CaseStudyl/ 30 30 20 20 - - 100
Seminarl/
Projectl
Individual
Assessment?2
/CaseStudy2/ 30 30 20 20 - - 100
Seminar 2 /
Project2
ESE 30 30 20 20 - - 100




22EBS204 DIFFERENTIALEQUATIONSANDNUMERICAL METHODS
(CommontoallBranches-ExceptCSE&IT) SEMESTERII
PREREQUISITES CATEGORY (L | T | P C
NIL BS 311 0 4
Course 1. To gain knowledge of methods to solve higher order differential equations with constant
Objectives and variable coefficients.
2. To be familiar with forming partial differential equations and solving partial differential
equationsofstandardtypesoffirstorderandhomogeneouslineardifferentialequations.
3. Tobefamiliarwithnumericalinterpolation,numericaldifferentiationandnumerical
integration.
4. Toacquiretheknowledgeofnumericalsolutiontofirstorderordinarydifferential
equations using single and multi step techniques.
5. Togaintheknowledgeofnumericalsolutiontosecondorderpartialdifferential
equations using explicit and implicit methods.
UNIT-I1 | ORDINARYDIFFERENTIALEQUATIONS | 9+3 Periods

Higherorderlineardifferentialequationswithconstantcoefficients-variablecoefficients:Cauchy-Euler
equation,Cauchy-Legendreequation-Methodofvariationofparameters-Simultaneousfirstorderlinear
equationswithconstantcoefficients.

UNIT-1I | PARTIALDIFFERENTIALEQUATIONS | 9+3 Periods

Formationofpartialdifferentialequations—Firstorderpartialdifferentialequations—Standardtypesand
Lagrange’stype—Homogeneouslinearpartialdifferentialequationofsecondandhigherorderwithconstant
coefficients.

INTERPOLATION, NUMERICAL DIFFERENTIATION AND | 943 Periods

. INTEGRATION

Solution of polynomial and transcendental equations: Newton-Raphson method-Interpolation with equal
interval: Newton’s forward and backward difference formulae-Interpolation with  unequal
intervals:Lagrange’sformulae-NumericalDifferentiation:Newton’sformulae-

Numericalintegration: Trapezoidalrule

andSimpson’s1/3rdand3/8rules.

UNIT-IV NUMERICAL SOLUTION OF ORDINARY DIFFERENTIAL 9+3 Periods
EQUATIONS

Firstorderordinarydifferentialequations:Taylor’sseriesmethod-EulerandmodifiedEuler’smethods-Runge-
Kuttamethodoffourthorder-Milne’sandAdam’spredicator-correctormethods.

UNIT-V NUMERICAL < SOLUTION  OF - PARTIAL DIFFERENTIAL 9+3 Periods
EQUATIONS

Partialdifferentialequations:Finitedifferencemethodfortwodimensional LaplaceequationandPoisson equation-
Implicitandexplicitmethodsforonedimensionalheatequation(Bender-SchmidtandCrank-
Nicholsonmethods)-Finitedifferenceexplicitmethodforwaveequation.

ContactPeriods:

Lecture:45Periods Tutorial:15Periods Practical:0Periods  Total:60Periods

TEXTBOOK

1 | Veerarajan.T,“EngineeringMathematics”, RevisedEdition2018, McGrawHillEducation(India) Private
Limited

2 | P.Kandasamy,K.Thilagavathy,K.Gunavathi, “NumericalMethods”,S.Chand&Company, 3" Edition,
Reprint 2013.




REFERENCES

1 | B.S.Grewal “HigherEngineeringMathematics” KhannaPublishers, NewDelhi, 44" Edition,2018.

Delhi, I’ Edition2009.

2 | SrimantaPal, “NumericalMethodsPrinciples,AnalysesandAlgorithms”,OxfordUniversityPress, New

3 | Raisinghania.M..D, “OrdinaryAndPartialDifferential Equations”,20thEdition,S.Chand Publishing,2020

4 | S.8.Sastry, “Introductorymethodsofnumericalanalysis”, PHI, NewDelhi, 5 mEdition,ZO] 5.

Edition2013.

5 | WardCheney,DavidKincaid, “NumericalMethodsandComputing,CengageLearning,Delhi, 7"

6 | S.Larsson,V.Thomee, “PartialDifferential EquationswithNumericalMethods” Springer,2003.

Uponcompletionofthecourse,thestudentswillbeableto:

COURSEOUTCOMES: Bloom’sTaxonomy
Mapped

Solvehigherorderlineardifferentialequationwithconstantandvariable
COl1 . . . . .
coefficientsandsimultaneousdifferentialequation.

K5

co2 Form partial differential equations and find solutions of first and higher order
partial differential equations.

K5

Obtainapproximatesolutionsfortranscendentalequationsandproblemson

Co3 interpolation,differentiation,integration.

K5

Findthenumericalsolutionsoffirstorderordinaryditferentialequations

CO4 usingsingleandmultisteptechniques.

K5

Solvesecondorderpartialdifferentialequationsusingexplicitandimplicit

Co5 methods.

K5

COURSEARTICULATIONMATRIX

a)CO andPO Mapping

COs/POs PO1 PO2 | PO3 | PO4 | POS | PO6 [ PO7 | PO8 | PO9 | PO10 PO11 | PO12

PSO1

COl 3 -

CO2

CO3

CO4

W W W W W

CO5

W W W WfW
v
B [l e | b | |
1
1
1
1
1
1
1
[y e Y e

22EBS204 3

[ S 1N \STH SR S1H )

1-Slight,2—Moderate,3—Substantial

b)COandKeyPerformancelndicatorsMapping

Co1 1.1.1,1.1.2,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.1,2.2.2,2.2.3,2.2.42.3.1,2.3.2,2.4.1,2.43,
12.2.1

COo2 1.1.1,1.1.2,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.1,2.2.2,2.2.3,2.2.42.3.1,2.3.2,2.4.1,2.4.3,
12.2.1

CO3 1.1.1,1.1.2,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.1,2.2.2,2.2.3,2.2.42.3.1,2.3.2,2.4.1,243,
12.2.1

CO4 1.1.1,1.1.2,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.1,2.2.2,2.2.3,2.2.4,2.3.1,2.3.2,2.4.1,2 4 3,
12.2.1

CO5 1.1.1,1.1.2,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.1,2.2.2,2.2.3,2.2.4,2.3.1,2.3.2,2.4.1,2 4 3,
12.2.1




ASSESSMENTPATTERN-THEORY

Test/Bloom’s Remembering | Understanding | Applying | Analyzing | Evaluating | Creating | Total
Category* (K1) % (K2) % (K3) % (K4) % (K5) % (K6) % Y
CATI1 20 40 20 20 - - 100
CAT2 20 40 20 20 - - 100
Individual
Assessmentl
/CaseStudy1/ 20 40 20 20 - - 100
Seminar 1/
Projectl
Individual
Assessment2
/CaseStudy2/ 20 40 20 20 - - 100
Seminar 2 /
Project2
ESE 20 40 20 20 - - 100




22EBS205 APPLIEDCHEMISTRY
(CommontoEEE ECE,EIE,CSE&IT Branches) SEMESTERII
PREREQUISITES CATEGORY |L | T| | P| C
NIL BS 3(0]0 3
Course 1. Toknowaboutthesecondlawofthermodynamicsanditsvariousfunctions.
Objectives 2. Tounderstandtheconceptofelectrochemistry,primary,secondarybatteries,constructio

n and its uses.

3. Tounderstandthebasicprinciplesofcorrosion,mechanismanditsprotection methods.
4. Toacquirebasicknowledgeaboutthenanoparticles,itspreparations,properties, types
and applications in various field.

5. To impart the knowledge of preparations of single crystal, wafer preparation, P-N
junction formation by various methods.

UNIT-1 CHEMICALTHERMODYNAMICS | 9 Periods

TheSecondlawofthermodynamics-Conceptsofentropy, Workandfreeenergyfunctions-Maxwell’s
relationships for reversible and irreversible process - Gibbs Helmholtz equation — Partial molar
freeenergy-Chemical potential-Gibb’s-Duhem Equation, Clausius - Clapeyron equation.

UNIT-1II | ELECTROCHEMISTRYANDSTORAGEDEVICES | 9 Periods
Cells—Electro chemical cell and  electrolytic cell - | electrodes— electrode potentials —
standardoxidationandreductionpotentials-Hydrogenand Calomelelectrodes-

EMFseriesanditssignificance. Batteries-Typesofbatteries-Primary-Zn/MnO,andLi/SOClI,-

Construction,workingand
applications. Secondary batteries- Lead acid battery and lithium-ion battery — Li-TiS,- Construction,
working and Applications.

UNIT-III | CORROSION | 9 Periods

Corrosion-Definition -Classifications: Chemical Corrosion and Electro chemical corrosion
mechanism-Pilling Bedworth rule-Galvanic' series and its importance- preventing methods-Cathodic
protection(sacrificialanodeandimpressedcurrentconversionmethod).ProtectiveCoatings-Inorganic
coating-surfacepreparation-ElectroplatingmethodappliedtoCrandiNi,Organiccoating-paints-
constituentsanditsfunctions.

UNIT-IV | NANOMATERIALS | 9 Periods

Nanomaterialsandbulkmaterials;Size-dependentproperties(Optical,ElectricalandMechanical);
Typesofnanomaterials: Definition-propertiesandusesofnanoparticle,nanorodandnanotube.
Preparationofnanomaterials:chemicalvapourdeposition,electrochemicaldeposition. Applicationsof
nanomaterials in medicine and electronics.

UNIT-V___ | FABRICATION [ 9 Periods

Silicon for IC chips - single crystal — preparation by Czochralski and float zone processes- wafer
preparation, P-N junction formation — Ion implantation. Diffusion and epitaxial growth techniques -
Insulatorlayerbyoxidation-Printingofcircuitsbyphotolithography—maskingandelectronbeam
methods-etchingbychemicalandelectrochemical methods.

ContactPeriods:
Lecture:45Periods Tutorial:0Periods Practical:0Periods  Total:45Periods

TEXTBOOK:

1 | Jain. P.C. and Monica Jain, “Engineering Chemistry”, DhanpatRai Publications Pvt Ltd,
NewDelhi, 16th Edition,2017.

2 | 8.8.Dara,“AtextbookofEngineering Chemistry”,S.ChandPublishing, 1 2thEdition, 2018.




REFERENCES:

1 | Dara.S.S,Umarae, “TextbookofEngineeringChemistry”,S. ChandPublications,201 3.

2 | M.S.Tyagi, “Introductiontosemiconductormaterialsanddevices” Wileylndia,2012.

3 | B.S.Murty, P.Shankar,BaldevRaj,B.B. RathandJamesMurday, “Textbookofnanoscience
andnanotechnology”, Universities Press-l1IMSeriesinMetallurgyandMaterialsScience,2018.

4 | B.RPuri,L.RSharma&M.S.Pathania, “Principles of Physical Chemistry”Nagin.SChandand

Co., 2017.
COURSEOUTCOMES: Bloom’s
Taxonomy
Uponcompletionofthecourse,thestudentswillbeableto: Mapped
CO1 | Analyzetheapplicationsofthermodynamicsanditsvariousfunctions. K3
CO2 | Implementthenewideasrelatedtobatterieswhichfindusesinthesociety K3
includingengineeringfields.
CO3 | Identifythecorrosionmechanismsanditscontrollingmethods. K3
CO4 | Applyingtheconceptsofnanoscienceandnanotechnologyinthesynthesis K3
ofnanomaterialsforengineeringapplications.
COS5 | Constructthesiliconchipsandtheirfabricationmethodsandtoapplyin K3
preparationofelectricalandelectronicinstruments.
COURSEARTICULATIONMATRIX:
a)CO andPO Mapping
COs/POs | PO1 | PO2 | PO3 | PO4 | PO5S | PO6 | PO7 | POS | PO9 | PO10 | POI1 | PO12 | PSO1 | PSO2 | PSO3
COl1 2 | 1] 1 | Vi O [ - | S - 5 - - 1 - -
c0o2 2 |1 1| M - | A\ - - - - 1 2 -
CO3 1 1 1 1 1 2 1 - - - - - - - -
CO4 1 1 1 1 1 - - - - - - - - - -
CO5 1 1 1 1 1 - - - - - - - 1 1 -
22EBS205 | 2 1 1 1 1 1 1 - - - - - 1 1 -
1-Slight,2 —-Moderate,3— Substantial
b)COandKeyPerformancelndicatorsMapping:
COl1 1.1.1,1.2.1,2.1.2,2.1.3,2.3:1;,3:2.2,5.1.1
CcO2 1.1.2,1.2.1,2.3.1,3.2.2,5.1.1
CO3 1.2.1,23.1,3.2.24.1.1,43.1,5.1.1,6.1.1,7.1.1
CO4 1.2.1,22.2,23.1,3.2.24.1.1,43.1,5.1.1,5.1.2,7.1.1
CO5 12.1,23.1,32.24.1.2,5.1.1
ASSESSMENTPATTERN-THEORY:
Test/Bloom’s Remembering | Understanding | Applying | Analyzing | Evaluating | Creating | Total
Category* (K1) % (K2) % (K3) % (K4) % (K5) % (K6) % %
CATI 30 40 20 10 - - 100
CAT2 30 40 20 10 - - 100
Individual
Assessment 1 /Case
Study1/Seminarl/ 30 40 20 10 i ) 100
Projectl
Individual
Assessment 2 /Case
Study2/Seminar2/ 30 40 20 10 i ) 100
Project2
ESE 30 40 20 10 - - 100




ENGINEERINGMECHANICS
22EES204 (CommontoCIVIL,EEE&PRODNBranches) SEMESTERII

PREREQUISITES: CATEGORY |L | T|P| C
NIL ES 3/10/0] 3

Course 1. Tolearnthebasicprinciplesandconceptsofforce system.

Objectives 2. Togainknowledgeondifferentkindsoffriction.

3. Tounderstandtheconceptsofcentreofgravityandmomentof inertia.
4. TounderstandtheKinematicsandkineticsofrigidbodymotion.
5. Tostudythedynamicsofparticles,impulseandmomentumPrinciples.

UNIT-1 BASICCONCEPTSOFFORCES | 9 Periods

Basic Concepts andPrinciplesofForces—LawsofMechanics—SystemofforcesinPlane—Freebody
Diagrams- resultant of a force system — resolution and composition of forces — Lami’s theorem —
momentofaforce—physicalsignificanceofmoment-Varignon’stheorem-resolutionofaforceand

couple system— forces in space — addition of concurrent forces in space — equilibrium of a particle in
space.

UNIT-II | STATICANDDYNAMICERICTION | 9 Periods

Frictionalresistance—classificationoffriction-lawsoffriction—coefficientoffriction-angleof
friction—angleofrepose—coneoffriction—advantages-equilibritumofabodyonaroughinclined plane —ladder
friction — rope friction — wedge friction.

UNIT-III | PROPERTIESOF SECTION | 9 Periods

Centroid and Centre of Gravity for simple & Composite sections— theorems of moment of inertia
Determination of moment of inertia of various sections —Product of Inertia — Principal moment of
inertia of plane areas - Mass moment inertia of circular plate, Cylinder, Cone, Sphere.

UNIT-IV | BASICSOFDYNAMICS- KINEMATICS | 9 Periods

Kinematicsand kinetics— displacements,  velocityandacceleration -Equationsofmotion —Rectilinear
motion of a particle with uniform velocity, uniform acceleration, varying acceleration— motion under
gravity—relativemotion—curvilinearmotionofparticles—projectiles—angleofprojection—range—
timeofflightandmaximumheight.

UNIT-V | BASICSOFDYNAMICS- KINETICS | 9 Periods

Newton’s second lawof motion =linear momentum— D’Alembert’s principle, Dynamic equilibrium—
equation of particles-principle of work and energy —law of conservation of energy —Principle of
impulse and momentum — Equations of momentum — Laws of conservation of momentum. Impact —
Timeofcompression,restitution,collision—Co-efficientofrestitution—typesofimpact —collisionof

elastic bodies by direct central impact and oblique impact — collision of small body with a massive
body — Kinetic energy of a particle.

ContactPeriods:
Lecture:45Periods Tutorial:0Periods Practical:0Periods  Total:45Periods

TEXTBOOKS:

1 | F.B.BeerandE.R.Johnson, “VectorMechanicsforEngineers”, TataMc.GrawHillPvtLtd,
11"Edition,2013.

2 | RajasekaranS&SankaraSubramanian, “FundamentalsofEngineeringMechanics”, Vikas
PublishingHousePvtLtd. 3"Edition,2017.




REFERENCES:

1 | S.TimoshenkoandYoung, “EngineeringMechanics” McGrawHill, 4" Edition,2017.
BansalR.K, “ATextBookofEngineeringMechanics”,LaxmiPublications, 2015.
3 | R.C.Hibbeller, “EngineeringMechanics”, PrenticeHallofIndiaLtd, | 4" Edition,2017.
COURSEOUTCOMES: Bloom’s
Taxonomy
Uponcompletionofthecourse,thestudentswillbeableto: Mapped
CO1 | FamiliarizetheprinciplesandConceptsofMechanics K2
CO2 | Calculatethefrictionforceactingonaplaneundervariousconditions. K3
CO3 | Determinethecentreofgravityandmomentofinertiafordifferent sections. K3
CO4 | PredicttheRectilinearandcurvilinearmotionofparticles. K3
CO5 | Evaluatethedynamicsofparticlesusingkineticprinciples. K4
COURSEARTICULATIONMATRIX:
a)CO andPO Mapping
COs/POs | PO1 [ PO2 [ PO3 | PO4 [ PO5 [ PO6 | PO7 [ POS | PO9 | PO10 | POIl | POI2 | PSO1 | PSO2 | PSO3
CO1 3 2 1 - - 2 - - - - - - 1 2 2
CO2 3 2 1 - - 2 - - - - - 1 - 2 3
CO3 3 3 1 - - 2 - - - - - - - 2 3
CO4 3 3 1 - - 2 - - - - - 1 1 2 3
CO5 3 3 1 - - 2 - - - - - 1 1 2 3
22EES204 | 3 3 1 - i 23 = - = : - 1 1 2 3
1-Slight,2 —Moderate,3— Substantial
b)COandKeyPerformancelndicatorsMapping
COl1 1.1.1,1.2.1,1.3.1,1.4.1,2.1.22.1.32.2.3,2.2.42.3.1,241,242,2.43,3.2.1,3.2.2,3.2.33.3.1,6.1.1
co2 1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.2,2.1.3,2.2.1,2.2.3,2.3.1,2.3.2,24.1,2.43,3.2.1,3.2.2,3.2.3,3.3.1,
6.1.1,12.2.2
COo3 1.1.1,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3.2.2.1,2.2.2,2.2.3,23.1,2.3.2,2.4.1,2.42,2.433.2.1,3.2.2,
3.2.3,3.3.1,6.1.1
CO4 1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.2,2.1.3.2.2.1,2.2.2,2.2.3,2.2.4,2.3.1,2.3.2,2.4.1,2.42,2.43,3.2.1,
3.2.2323,33.1,6.1.1,122.2
COs5 1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.2,2.1.3,2.2.1,2.2.2,2.2.32.2.42.3.1,23.2,2.4.1,24.2,2.43,3.2.1,
322323,33.1,6.1.1,122.2
ASSESSMENTPATTERN-THEORY
Test/Bloom’s Remembering | Understanding | Applying | Analyzing | Evaluating | Creating | Total
Category* (K1) % (K2) % (K3) % (K4) % (K5) % (K6) % Y%
CATI1 30 30 30 10 - - 100
CAT2 30 30 30 10 - - 100
Individual
Assessmentl
/CaseStudy1/ 30 30 30 10 - - 100
Seminar 1 /
Projectl
Individual
Assessment2
/CaseStudy?2/ 30 30 30 10 - - 100
Seminar 2 /
Project2
ESE 30 30 30 10 - - 100




22EES205 BASICSOFCIVILANDMECHANICALENGINEERING SEMESTERII
(CommontoEEE&EIE Branches)

PREREQUISITES CATEGORY |[L | T |P| C
NIL ES 3/0(0 3

Course 1. Toimpartbasicknowledgeonbuildingmaterialsandconstructionpractices.

Objectives 2. ToknowthebasicsofCivilEngineeringinfrastructuredevelopment works.

3. ToimpartbasicknowledgeonBasicmechanicaldevices.RefrigerationandAir-
conditioning systems.
4. Toprovideaninsightstothebasicconventionalandnon-conventionalmachining
techniques.

PART-ACIivil Engineering

UNIT-1 | BUILDINGMATERIALSANDCONSTRUCTION |  8Periods

Propertiesandapplications: Stone,Bricks,Cement,Concrete,Steel, Timber—Basicsurveyingmethods
and surveying instruments — Building elements and its construction: Foundation, Flooring, Masonry and
Roofing.

UNIT-1I | WATERSUPPLYANDSANITARYENGINEERING | 7 Periods

Sourcesofwater—Hydrologicalcycle—Qualityofwater—Distributionofwater—Methodsofrain
waterharvesting.SanitaryEngineering—SystemsofSewerage—Collection,disposalof sewage.

UNIT-III | IRRIGATIONANDTRANSPORTATIONENGINEERING | 7 Periods

Irrigationmethods-HydraulicStructures: Dams—Partsofthedamandtheirfunctions,Canalsand Diversion
headworks.

Modes of transportation — Highways — Classification and geometrical features, components of track and
its functions.

PART-BMechanicalEngineering

UNIT-IV | BASICSOFMECHANICALDEVICES |  8Periods

Internal Combustion (IC) engines — Otto and Diesel Cycles - Working principle of Petrol and Diesel
Engines — Four stroke and two stroke cycles — Comparison of four stroke and two stroke engines -
WorkingprincipleofBoilers, Turbines,ReciprocatingPumpsandCentrifugal Pumps-Conceptof
hybridengines-Industrialsafetypracticesandprotective devices.

UNIT-V | REFRIGERATIONANDAIRCONDITIONINGSYSTEM | 7 Periods

Terminology of Refrigeration and Air Conditioning - Principle of vapour compression and
absorptionsystem—Layoutoftypicaldomesticrefrigerator—WindowandSplittyperoomAirconditioner-
Propertiesofair-watermixture-Coneeptsofpsychometricanditsprocess.

UNIT-VI | METALCUTTINGPROCESSES | 8 Periods

Lathe componentsandtheirsfunctions-Basic operationsof Lathe-IntroductiontoCNCLathe-Types of
Drilling machine - Main parts and functions - Shaper and Planer machines - Components and functions-
Non-conventional machiningtechniques-Basicprinciplesandoperations of Electrochemical
Machining(ECM),ElectricalDischargeMachining(EDM)andLaserBeamMachining(LBM).

ContactPeriods:
Lecture: 45Periods Tutorial:0Periods Practical:0Periods  Total:45Periods




TEXTBOOKS:

ShanmugamG.,PalanichamyMS., “BasicCivilandMechanicalEngineering”,McGrawHill
Education,2018.

—_—

Ramamrutham, “BasicCivilEngineering”’, DhanpatRaiPublishingCo.(P)Ltd.2013.

VenugopalK, PrabuRajaV., “BasicMechanical Engineering”, AnuradhaPublications,2014.

DomkundwaS,Kothandaraman,C.P.,DomkundwarA, “ThermalEngineering”, DhanpatRai
&Co.Publishers,NewDelhi,201 3.

A (W

5 SeropeKalpakjiam.,StevenR Schmid., “Manufacturing EngineeringandTechnology”, Pearson
Education,SeventhEdition,2018

REFERENCES:
1 | P.C.Varghese “BuildingMaterials”, PHILearningpvt.Ltd, NewDelhi,2015.
2 | Bhavikatti,S.S., “BasicCivilEngineering”, NewAgelnternational,2019.
3 | GanesanV.,“InternalCombustionEngines”, TataMcGrawHill, NewDelhi,2012.
4 Ananthanarayanan, P.N., “BasicRefrigerationandAirConditioning”, McGraw-Hill
Education(India),2013.
5 HajrachoudhuryAK., HajrachoudhurySK., “ElementsofWorkshop TechnologyVol-I:
ManufacturingProcesses”, MediaPromotersandPublishersPvtLtd, Mumbai,2014.
6 SharmaPC., “ATextbookofProductionTechnology(Manufacturing Processes)”,S.Chand &
CompanylLtd.,NewDelhi,2015.
COURSEOUTCOMES: Bloom’s
Taxonomy
Uponcompletionofthecourse,thestudentswillbeableto: Mapped
Toknowthepropertiesandusesofbuildingmaterialsandtypesof
CO1 . _ K1
foundationforgreen building.
Toidentifyvarioussourcesofwater,rainwaterharvestingandsewage
co2 | . K1
disposalmethods.
CO3 | Toindicatetheimportanceoftransportationandirrigationpractices. K2
To apply the knowledge on Basic mechanical devices and Refrigeration and
CO4 X e ) S K3
Air-conditioning in their field of specialization.
CO5 Toapplytheconceptofdifferentmetalcuttingtechniquesintheir applications. K3

COURSEARTICULATIONMATRIX:

a)CO andPO Mapping

COs/POs | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSOl1 | PSO2 | PSO3
CO1 2 1 1 2 1 3 - - - - - 1 1 2 2
CO2 2 1 1 2 - 2 1 2 - - - - - 3
CO3 2 1 1 1 1 3 - 1 - - - 1 - 2 3
CO4 3 2 1 2 2 - 2 - - 2 - 1 1 2 -
CO5 3 2 1 2 2 - 1 - - 2 - 1 1 - 3

22EES205 | 3 2 1 2 2 2 1 1 - 1 - 1 1 2 3

1-Slight,2 —Moderate,3— Substantial




b)COandKeyPerformancelndicatorsMapping

COl 12.1,1.3.1,23.2,33.1,3.42,4.1.2,4.1.442.1,43.1,43.3,5.1.1,6.1.1,6.2.1,12.2.2,12.3.2

602 12.1,1.3.1,22.2,2243.424.12,43.1,43.3,6.1.1,7.1.2,8.1.1,8.2.2

COo3 13.1,1.41,24432.143.1,433,5.1.1,6.1.1,6.2.1,8.1.1,12.2.2,12.3.2

CO4 1.1.2,1.2.1,1.3.1,1.4.1,2.2.2,2.3.1,2.42,2.43,244,3.1.1,3.2.3,33.1,33.2,4.1.1,4.1.24.13,5.1.1,
5.1252.1,53.1,7.1.1,7.2.1,10.1.1,10.1.2,10.3.1,12.3.1

COs5 1.1.2,1.2.1,1.3.1,1.4.1,22.2,2.3.1,242,243,24.43.1.13.23,33.1,33.24.1.1,41.24.13,42.1,
5.1.15.1.2,52.1,53.1,7.1.1,10.1.1,10.1.2,10.3.1,12.3.1

ASSESSMENTPATTERN-THEORY:

Test/Bloom’s Remembering | Understanding | Applying | Analyzing | Evaluating | Creating | Total
Category* (K1) % (K2) % (K3) % K4) % (KS) % (K6) % %
CAT1 40 40 20 - - - 100
CAT2 40 40 20 - - - 100
Individual
Assessment]
/CaseStudy1/ 40 40 20 - - - 100
Seminarl/
Projectl
Individual
Assessment2
/CaseStudy?2/ 40 40 20 - - - 100
Seminar 2 /
Project2
ESE 40 40 20 - - - 100




22EBS276 CHEMISTRYLABORATORY SEMESTERII
(CommontoallBranches)
PREREQUISITES CATEGORY |L| T | P| C
NIL BS 003 15
Course ToinculcatethepracticalapplicationsofChemistrytostudentsandmakethemapplyin the
Objectives fields of engineering and technology.
LISTOFEXPERIMENTS
1. EstimationofthardnessbyEDT Amethod.
2 Conductometrictitrationofmixtureofstrongacidandweakacidusingstrongbase.
3. EstimationofchloridebyArgentometricmethod.
4. Potentiometrictitrationofferrousironbydichromate.
5. DeterminationofSaponificationvalueofanoil.
6. EstimationoflronbySpectrophotometry.
7. EstimationofDissolvedOxygen.
8. EstimationofHClbypHtitration.

9. EstimationofCopperinbrass sample.

10. EstimationofManganeseinPyrolusite ore.

11. Anodiziationofaluminium.

12. Determinationofcorrosionrateandinhibitorefficiencyofmildsteelinacidmediabyweight
lossmethod.

ContactPeriods:

Lecture:0Periods Tutorial:0Periods Practical:45Periods Total:45Periods

REFERENCEBOOKS:

1 | A.O.Thomas, “Practical Chemistry”, ScientificBookCentre, Cannanore,2006.

2 | Vogel’s “TextbookofQuantitativeAnalysis” JefferyGH, BassetJ.MenthomJ, DenneyR.C.,

othEdition, EBS,2009.
COURSEOUTCOMES: Bloom’s
Taxonomy

Uponthecompletionofthecourse,the studentwillbeableto: Mapped

CO1 Analyzethequalityofwatersampleswithrespecttotheirhardness K3
and DO.

CcO2 Determinetheamountofimetalionsthroughpotentiometricand K3
spectroscopictechniques.

CO3 Inferthestrengthofacid,mixturesofacidsbypHmeterand K3
conductivitycell.

CO4 Estimatethechloride,manganeseandcopperfromvarioussamples. K3

CO5 Interpretthecorrosionratedeterminationandanodizingmethod. K2




COURSEARTICULATIONMATRIX:

a)CO andPO Mapping

COs/PQs | POL [ PO2 [ PO3 | PO4 | PO5S | PO6 | PO7T | POS | PO9 | POI0 | POI1 | PO12 | PSO1 | PSO2 | PSO3
CO1 2 1 1 - - - - - - - - - - -
CcO2 2 1 - - - - - - - - - - - - -
CO3 2 1 - 1 - - - - - - - - - - -
CO4 2 1 - - - - - - - - - - - - -
CO5 2 1 1 1 - - - - - - - 1 1 -

22EBS276| 2 1 1 1 - - 1 - - - - - 1 1 -

1-Slight,2 —Moderate,3— Substantial

b)COandKeyPerformancelndicatorsMapping

COl 1.1.1,1.2.1,2.3.1,3.1.5,

CO2 1.1.1,1.2.1,1.3.1,2.1.2,

CO3 1.1.1,1.2.1,2.1.3,4.1.3,

CO4

1.2.1,1.3.1,2.3.1,

CO5 1.1.1,1.2.1,1.3.1,2.3.1,3.1.5,4.2.1,7.1.1,




2IEES2Z6 ENGINEERINGGRAPHICS SEMESTERII
(CommontoallBranches)
PREREQUISITES CATEGORY |[L | T|P| C
NIL ES 1(0(4] 3
Course 1. ToUnderstandthegeometricalconstructions.
Objectives 2. ToStudythevarioustypesof projections.

3. Toldentifydifferentsectionof solids.
4. ToPerformthedevelopmentofsurfacesandviewofsolids.
5. ToFamiliarizewithCAD packages.

UNIT-1 GEOMETRICAL CONSTRUCTIONS AND PLANE (3+12Periods)
CURVES

Principles of Engineering Graphics and their significance - Basic geometrical constructions. Conics —
Construction of ellipse, parabola and hyperbola by eccentricity method — Drawing of tangents and
normal to the above curves.

UNIT-Il | ORTHOGRAPHICPROJECTIONS [ (3+12Periods)

Introduction to Orthographic Projection - Conversion of pictorial views to orthographic views.
Projection of points - Projection of straight lines with traces - Projection of planes (polygonal and
circular surfaces) inclined to both the principal planes.

UNIT-III | PROJECTIONANDSECTIONOF SOLIDS | (3+12Periods)

Projectionofsimplesolidslike prisms, pyramids, cylinder,coneandtruncated solids, whenthe axisis
inclined to both the principal planes by rotating object method. Sectioning of prisms, pyramids,
cylinder and cone in simple vertical position when the cutting plane is inclined to the one of the
principal planes and perpendicular to the other — obtaining true shape of section.

UNIT-1V DEVELOPMENT OF  SURFACES AND ISOMETRIC (3+12Periods)
PROJECTIONS

Development of lateral surfaces of simple and sectioned solids — prisms, pyramids, cylinder and cone.
Principles of isometric projection — isometric scale — isometric projections of simple solids and
truncated solids - prisms, pyramids, cylinder, cone--combination of two solid objects in simplevertical
positions.

UNIT-V | COMPUTERAIDEDDRAFTING | (3+12Periods)

Introduction to computer aided drafting package to make 2D Drawings. Object Construction: Page
layout — Layers and line types — Creating, editing and selecting the geometric objects. Mechanics:
Viewing, annotating, hatching and dimensioning the drawing — Creating blocks and attributes.
Drafting: Create 2D drawing. A number of chosen problems will be solved to illustrate the concepts
clearly.

(Demonstrationpurposeonly,nottobeincludedinexamination)

ContactPeriods:
Lecture:15Periods Tutorial:0Periods Practical:60Periods Total:75Periods




TEXTBOOKS:
1 | K. Venugopal, “EngineeringGraphics”, NewAgelnternational(P)Limited,2016.

2 | K.V.Natarajan, “AtextbookofEngineeringGraphics”, DhanalakashmiPublishers, Chennai,
2016.

REFERENCES:
1 | K.L.NarayanaandP.Kannaiah, “TextbookonEngineeringDrawing”, 2" Edition,SciTech
Publications(India) Pvt.Ltd, Chennai, 2009.

2 | N.S.ParthasarathyandVelaMurali, “Engineering Graphics”, OxfordUniversityPress, New
Delhi, 2015.

3 | K.R.Gopalakrishna, “EngineeringDrawing”(Vol.1&IIcombined),SubhasPublications,
Bangalore, 2014.

4 | BasantAgarwalandC.M.Agarwal, “EngineeringDrawing”, TataMcGrawHillPublishers,
NewDelhi, 2013.

5 | KevinLangandAlanJ . Kalameja, “AutoCAD2012TutorforEngineering Graphics”,
CengagelearningPublishers, " Edition,2011.

COURSEOUTCOMES: Bloom’s
Taxonomy
Uponcompletionofthecourse,thestudentswillbeableto: Mapped
CO1 | Acquireonrepresentingsolidsasperinternational standards. K3
CO2 | Impartknowledgeondifferenttypesofprojections. K3
CO3 | Generateandinterruptthetrue shapeofsection. K3
CO4 | Developthevarioussurfacesaccordingtothestandards. K3
CO5 | Knowtheconceptofcomputersindraftingengineeringdiagrams. K6

COURSEARTICULATIONMATRIX:

a)CO andPO Mapping

COs/POs |[Po1| PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | POI1 | PO12 | PSO1 | PSO2 | PSO3
ol 3 1 1 1 1 2 _ 3 1 3 1 3 1 ) )
CO2 3 1 1 1 1 2 - 3 1 3 1 3 1 2 1
CcOo3 3 1 1 1 1 2 - 3 1 3 1 3 2 2 1
CO4 3 1 1 1 1 2 - 3 1 3 1 3 2 2 2
CO5 3 1 1 1 1 2 - 3 1 3 1 3 2 2 3

22EES276 | 3 1 1 1 1 2 - 3 1 3 1 3 2 2 2

1-Slight,2 —Moderate,3— Substantial

b)COandKeyPerformancelndicatorsMapping

COl1 1.1.1,1.2.1,1.3.1,1.4.1,2.1.3,24.2,3.1.2,3.14,3.2.1,43.3,5.1.1,6.2.1,8.1.1,8.2.1,8.2.29.2.1,9.2.4, 10.1.1,
10.1.2,10.2.1,10.2.2,10.3.1,10.3.2,11.3.1,12.1.1,12.2.1,12.2.2,12.3.1,12.3.2

CO2 1.1.1,1.2.1,1.3.1,1.4.1,2.1.3,24.2,3.1.2,3.14,32.1,433,5.1.1,6.2.1,8.1.1,8.2.1,82.2,9.2.1,9.2.4,10.1.1,
10.1.2,10.2.1,10.3.1,10.3.2,11.3.1,12.1.1,12.2.1,12.2.2,12.3.1,12.3.2

COo3 1.1.1,1.2.1,1.3.1,1.4.1,2.1.3,24.2,3.1.2,3.14,3.2.1,43.3,5.1.1,6.2.1,8.1.1,8.2.1,8.2.29.2.1,9.2.4, 10.1.1,
10.1.2,10.2.1,10.2.2,10.3.1,10.3.2,11.3.1,12.1.1,12.2.1,12.2.2,12.3.1,12.3.2

CO4 1.1.1,1.2.1,1.3.1,1.4.1,2.1.3,2.42,3.1.2,3.1.4,3.2.1,43.3,51.1,6.2.1,8.1.1,8.2.1,8.2.2,9.2.1,9.2.4,
10.1.1,10.1.2,10.2.1,10.2.2,10.3.1,10.3.2,11.3.1,12.1.1,12.2.1,12.2.2,12.3.1,12.3.2

COs5 1.1.1,1.2.1,1.3.1,1.4.1,2.1.3,24.2,3.1.2,3.14,3.2.1,43.3,5.1.1,6.2.1,8.1.1,8.2.1,8.2.29.2.1,9.2.4, 10.1.1,
10.2.1,10.2.2,10.3.1,10.3.2,11.3.1,12.1.1,12.2.1,12.2.2,12.3.1,12.3.2




. DATA STRUCTURES ;
SRS (Common to EEE, ECE & CSE Branches) L

PREREQUISITES CATEGORY |L |T P| C
Programming In C PC J|ojo| 3
Course The objective of the course is to enable the students to analyze the time complexity of

Objectives | an algorithm, Understand and Use List, Stack, Queue, Tree and graph Data structures
and effectively use sorting and searching Techniques.

UNIT-1 | INTRODUCTION AND ABSTRACT DATA TYPES | (9 Periods)

Algorithm Analysis: Calculation of Running Time — Abstract Data Type- List ADT: Array
implementation of List, Linked Lists, Doubly Linked List, Circularly Linked Lists- Cursor
implementation of Linked List

UNIT - 11 | STACK AND QUEUE ADT [ (9 Periods)

Stack ADT: Stack Model, Implementation of stacks. Applications: Balancing Symbols, Postfix
expression evaluation, Infix to postfix conversion, Function Calls — Queue ADT: Queue Model,
Implementation of Queues, Applications.

UNIT-II [ TREEADT | (9 Periods)

Preliminaries — Implementation of Frt:ab T Trcc T:aver«al:. — Binary Tree: Implementation,
Expression Tree — Search Tree ADT - Black Trees.

UNIT—1V | GRAPH ALGORI | (9 Periods)

Definitions — Representation of _faa- TTd'uET‘-d]‘ Topahn{ua! sort — Shortest Path
Algorithms: Dijkstra’s Algorithm f work Flow J?FBE'Iem — Minimum Spanning Tree:Prim’s
and Kruskal's algorithm.

UNIT—V | SORTING AND SEARCHING [ (9 Periods)

Sorting: Insertion Sort — Shell Sort — Heap Sort: &ﬁgﬁ Sm't — Quick Sort — Bucket Sort — External
Sorting: Simple Algorithm, Multi way erg,e,xiFa ase Merge — Searching : Linear Search — Binary
Search — Hashing : Hash Functions— Lthsmn Ros lutiong Scparate Chaining — Open Addressing —
Linear Probing— Quadratic Probing - Doﬁbl\. Hashifig — Rehashing.

Contact Periods: &
Lecture: 45 Periods Tuluna]'f,ﬁ{h} Periods Practi’% Periods Total: 45 Periods

e - -
i . B

- e e

,',"“r‘-,,-n_.—",:“" .-
- -

TEXT BOOK:

1| Mark Allen Weiss “Data Structures and Algovithm Anralysis in C7 Second Edition, Pearson
Educarion Limited, 2002,

REFERENCES:

1| Thomas H. Cormen , Charles E. Leiseron, Ronald L.Rivest, Clifford Stein, “Introduction to
Algorithms”, Third Edition, PHI learning Pvt. Led., 2011

2 | Sartaj Sahni, “Data  Structures, Algorithms and applications in  C+",  Second
Fdition, Universities Press, 20035,

COURSE OUTCOMES: Bloom's
Taxonomy

Upon completion of the course, the students will be able to: Mapped
CO1 | Analyze the time complexity of various algorithms K4
€022 | Define and use list, stack and queue Data Structures K3
C03 | Define and use Tree Data Structure K3
C0O4 | Define and use Graph Data Structure K4
CO5 | Use appropriate sorting and searching Techniques K4




COURSE ARTICULATION MATRIX:

a) CO and PO Mapping

Cos/P | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PSO | PSO | PSO
Os 1 2 3 4 5 6 i 8 9 10 11 12 1 2 3
Col 2 1 2 1 - - - - - - - 1 2 2 1
o2 2 2 2 2 2 2 - - - 1 - 1 2 1 |
Co3 2 2 2 2 2 2 - - - 1 - 1 2 1 1
co4 | 2 2 2 2 2 2 - - - | - 1 p | !
cos | 2|2 |1 |1 =]|=]|=]=]:= < 1 2 e 2
22EES ;
2 2 - = - =
307 2 2 2 2 2 2 1 1 2 1 1
1 - Slight, 2 - Moderate, 3 - Substantial
| b) CO and Key Performance Indicators Mapping
co1 | 1.1.1,1.3.1,1.4.1.2.1.2.2 2825 0edd T30 1. ﬁ,3 2. 28ttt 2. 2.3 4.1.4.2.2.4.3.1,12.2.2,
oz |1.3.1,1.4.12.1.1,2.1.2,2. 777 SRR I dAF UL I3 3 2.3,3.3.1,34.1,4.1.24.1.34
2.2,434,5.1.2,5.2.2,53.28 H,?J,.g;ﬂ;’ ;,113;,3.12.1‘1&122 2,12.3.2
Co3 |[1.3.1,14.12.1.12122.2.2 1 X8 AR 2 E33.06.3.2333.1,34.1,4.1.24.1.34
2.2,434,5.1.2.5.2.2,5.3. 6 17982 10.2.2,11,3.1 123 1. 153.2,12.3.2
Co4 |13.1,1.412.1.1,21222 730887 % _-1.4,3.1.T:§_.}3,3.1.@,3_2.3,3.3,1,14.114,1.2,4.1.3,4
2.2,434,51.2,52.2,53.2,6,]. T8 2 W8L.2,11.3.1 MR 1A,1822.1232
cos |1.3.1,1.412.1.2.2.1.22323] 2488, | .58 rﬁ," B2, H3.2. 412, 42.143.16.1.1,
10.3.0,11.2.1,12.1.1,12.2.2 12.3:.2 = , ‘;\
ASSESSMENT PATTERN - THEORY “ ‘\%
Test / Bloom™s Remembering;l|mdersmnd:j|gl Apply zing 'Evaluating | Creating | Total
Category™ (KI) % | SK2) % | (K3) % )% | (K5) % (K6) % Y
CATI - S S ST - 100
CAT2 L i By e . : 100
Individual :
Assessment 1
{Case Study 1/ - - " .
Seminar 1/ 20 20 100
Projectl
Individual
Assessment 2
fCase Study 2/ - - = =
Seminar 2/ &80 20 100
Project 2
ESE - 30 50 20 - - 100




22EPC301 ELECTRIC CIRCUIT THEORY 111 SEMESTER

PREREQUISITES CATEGORY (L |T P| C
NIL PC 3|10 4
Course To gain knowledge in basic concepts of circuit theory and finally be able to

Objectives | analyze and synthesize electric circuits

UNIT -1 DC AND AC CIRCUIT ANALYSIS | (12 Periods) |

Ohm'’s law and Kirchhoff's Laws - Waveform representation - Form Factor and Peak Factor
derivation for alternating waveforms - R, L, C series-parallel circuits - Star-delta transformation
- Source transformations - Mesh and nodal methods - Phase relation in R, L and C - Power factor
- Real, reactive and apparent powers - Problems in AC and DC circuits.

UNIT-11 | NETWORK THEOREMS AND POLYPHASE CIRCUITS | (12 Periods)

Superposition theorem - Thevenin's and Norton's theorems - Maximum power transfer
theorem - Reciprocity theorem. Three phase system - Interconnection of three- phase sources
and loads - Balanced and unbalanced cireuits - Power measurement

UNIT - l1I__| RESONANCE, COUPLED CIRCUITS AND TRANSIENTS [ (12 Periods)

Resonance in series and paralie ircuits - ﬁ,:equen‘_f_:yir onse - derivation of bandwidth -

Introduction to coupled circuits = mal m@me =Coeff ient of coupling - Dot rule - Single
and double tuned circuits - Problm‘nﬂranswnt resp[mse _DE response of RL, RC, R L C circuits
- Sinusoidal response of RL, RC, RLC cirel

UNIT-IV | TWO PORT NETWORE . | (12 Periods)

ann shnrt ermt admittance parameters =

Image parameters - Apphcatlons E“

UNIT-V | FILTERSDES!GNANDSYN‘EHE OF CIRCUITS | (12 Periods)

Classification of filters - Low pass and high pa s .{ilter . Band pass and Band stop filters-
Constant K and m-derived filters. Hurwitz Polynomials - Pesitive Real Function - Synthesis of
reactive one port RL, RC netwnrks usmg*r‘aster and Cauet.m ethods.

.‘», o

. = —

&'-. — ey

Contact Periods: - S
Lecture: 45 Periods  Tutorial: ISPermr.is " Practical: 0 Periods Total: 60 Periods

TEXT BOOK:

1 | Sudakar A. and Shyam Mohan S.Palli “Circuits and Networks (Analysis and Synthesis)” Tata
Mc Graw Hill Book Co., New Delhi, Il Ed., 2017

2 | Charles K. Alexander, Matthew N.O. Sadiku "Fundamentals of Electric Circuits” McGraw Hill
Book Co., 7 Ed. 2020

REFERENCES:

1| Hayvt W.H and Kemmerley J.E, "Engineering Circuit Analysis”, Tata McGraw Hill Book Co., V
Ed, 2019

2 | C.P. Kurigkose “Circuit Theory: Continuous and Discrete - time systems - Elements of
Network Synthesis” PHI, Delhi, 2018

trangadhar KA., "Circuit Theory”, Khanna Publishers, 1l Ed., 2019

Ly

M.E.Van Valkenburg, "Network Analysis”, PHI, Delhi, 2019




COURSE OUTCOMES: Bloom's
Taxonomy
Upon completion of the course, the students will be able to: Mapped
CO1 | Apply electric circuit laws to DC and AC circuits and solve problems K3
COZ2 | Analyze complex circuits using theorems and solve three phase circuits K4
CO3 | Understand the concepts of resonance, coupled circuits and transients K2
and solve problems
CO4 | understand two port networks and solve the networks using different K2
parameters
CO5 | Design filter circuits and Synthesize electric networks. K&

COURSE ARTICULATION MATRIX :

a) CO and PO Mapping

COs/ | PO | PO | PO | PO | PO |PO | PO | PO |PO| PO | PO | PO | PSO | PSO  PSO
POs 1 2 3 4 5 6 7 8 9 | 10 | 11 | 12 1 2 3
co1 3 3 1 3 = = = - = 2 = ] 2 1 1
Coz2 3 3 1 3 = - 3 = = - 3 3 1
03 | 3|3 |1 |3 [\OWr ~lElEisetaOL - | - | 3 | 3 |1
R £ e S5 iy 5

cO4 3 3 1 3 - A #-":’E:-:_ e -‘H‘F:;“—i‘jiv k = 3 2 2
Co5 1| 3 | "W et . | . 5
22EP 1. | 3| 3 AN - : 3 1
C301

1 - Slight, 2 - Moderate, 3 - Substantial

b) CO and Key Performance Indicators Mappi

| bd2,2.232.24,23.12322.

Co1 1.1.1,1.1.2,1.2.1,1.3.1,1,_»1%.1‘2.1.1.;.2.1.2,2.1.3, ; 250
4.1,2.4.2,3.2.1,4.1.1,4.1,2344;3.4.‘1‘34.4.2.1,4.2.2,%&2,4.3.3

€02 |111,112121131 837 %82:1.22.132,1.322122222322423.12322.
41,2.42,3.21,4.1.1,4.0.24 1341942 14 22431432433

€03 [11.11.1212113.114 52 52122482 132.21272.22.232.2.423.12.3.22.
41,242321,41.1,4124.13414,42142243.1,43.2433

co4 |11.1,1.1.21.21,13.1,14.1,2.1.1,2.1.2,2.1.3,2.1.3,2.2.1,2.2.2,2.2.3,2.2.4,2.3.1,2.3.2,2.
41,2423.2141.1,4.1.2,4.1.341.442.1,42.2,43.1,4.3.2,4.3.3

cos [11.11.121.2113.1,1412.11,2.1.2,2.13,213,2.2.1,22.2,2.2322.423.1,2322.

41,24.23.21,41.1,41.24.1.3,41.442.1,42.243.1,43.24334.34




ASSESSMENT PATTERN - THEORY

Test /
Bloom's

Category*

Remembering
(K1) %

Understanding
(K2) %

Applying
(K3) %

Analyzing
(K4) %

Evaluating
(K5) %

Creating
(K6) Y%

Total

CATI1

10

20

40

30

100

CATZ

10

20

30

10

30

100

Individual
Assessment 1
/Case Study 1/
Seminar 1 /
Projectl

40

40

20

100

Individual
Assessment 2
/Case Study 2/
Seminar 2 /
Project 2

20

40

40

100

ESE

10

30

10

100




22EPC302 FIELD THEORY 111 SEMESTER

PREREQUISITES CATEGORY |[L | T |P| C
NIL PC 3|10 4
Course To learn the concepts of static and dynamics of charges, understand

Objectives | electromagnetic fields and work on problem solving and application of these
ideas for design

UNIT -1 ELECTROSTATIC POTENTIAL AND FIELD | (12 Periods) |

Types of charges - Charge distribution - Coulomb's Law - Gauss’ law - their applications -
Potential - Electric field intensity - Boundary Conditions - Laplace and Poisson's equations -
Dielectrics - Capacitance - Electrostatic energy- Problems

UNIT-1I | MAGNETIC POTENTIAL AND FIELD | (12 Periods)

Biot - Savart's law - Ampere’s law - Their applications - Scalar and Vector magnetic potentials -
Magnetic torgue - Force - Boundary conditions - Energy density in magnetic field - Lifting
power of electromagnet — Problems

UNIT - 111 | ELECTRO MAGNETIC FIELDS | (12 Periods)

Problems in divergence and curl of vector fields in various coordinates - Faraday's laws -
Maxwell's equations - Current densities - Tima hannomcsf ﬂids Problems

UNIT -1V | ELECTROMAGNETIC WAVES- — ~ -y | (12 Periods)

Wave equations - Uniform piane%yes in free space - “Uniform plane waves in lossless
dielectrics - Uniform plane waves in loSsy dIEIECtllC“T_'mllfUI m plane waves in good conductor -
Poynting's theorem - Problems.

UNIT-V | FIELD MODELING, EMUAND EMG ., . [ (12 Periods)

Field plotting - Laplace equation in rect gl i'mprdmateq - Separation of variables - Finite
difference method - Finite elemeant methmi’ : square through with lid - Infinite square
jent method - EMI and EMC - Sources -

through with different potentials on four® s’}ﬁefa )

Conducted and Radiated EMI - Eltmmatmp nmethe ) nb g.ms.
Contact Periods: ;
Lecture: 45 Periods  Tutorial; 15 Periods

TEXT BOOK: s

1| John D. Kraus and Daniel A. Fleisch- “Electromagnetics with Applications”, Mc Graw Hill
International Ed.,, 2018,

2 | William H.Hayt “Engineering Electromagnetics”, Mc Graw Hill Book Co.,, 2020.

REFERENCES:

1 AshutﬂshPmman!k "Erectromagnensm " Prentice HaH af fndm Pt Ltd 2018.

2 Gan_gadhar KA., “Field Them}r ‘Khanna Publishers, 2017.

foseph Edminister, “Electromagnetics”, 2 Ed.,, Tata McGraw Hill Book Co., 2019,

Mathew N.D Sadiku, “Elements of Electromagnetics”, Oxford university press, Fourth Edition,
2021.

5 | Dr.Dhananjayan.P. "Engineering Electromagnetics”, Lakshmi Publications, 2021,




COURSE OUTCOMES: Bloom’s
Taxonomy
Upon completion of the course, the students will be able to: Mapped
CO1 | Understand the basics of electric field K2
CO2 | Ascertain the concepts of magnetic field K3
CO3 | Master the fundamentals of electromagnetic field K3
CO4 | Mustrate the knowledge gained to analyze electromagnetic waves K3
CO5 | Estimate the field parameters for a given problem based on field modeling K4

COURSE ARTICULATION MATRIX :

a) CO and PO Mapping

COs/ | PO|PO|PO| PO|PO|PO|PO| PO| PO PO | PO | PO | PSO| P50 PSO
POs 1 2 3 4 5 [§] 7 8 9 10 11 12 1 2 3
co1 3 3 3 3 1 iz - - - - - - 2 1 1
Cco2 3 3 3 3 1 - - 3 3 1
C03 3 3 3 3 1 - - 3 3 1
COo4 3 3 3 3 1 3 2 2

s

CO5 3 3 3 3 1 e - 2 2 2
22EP ]

€302 3 3 3 3 1 - 3 2 1

1 - Slight, 2 — Moderate, 3 - Substanti

b) €O and Key Performance Indicators Mapy .

Co1

1.1.1,1.1.2,1.2.1,1.3.1,1.4 §2.2.1 2% 5 21RR2.222322423.123224.1,24.2,
2.4.3,244,3.1.1,3.1.2,3.1.3,3,1.4,8 LS 3. 16738 : .284,3.3.1,3.4.1,41.1,4.1.24.14,
42.143.151.1,5.1.2,6.1:1

Coz2

123.212.4,2.3.1,2.3.2,2.4.1,2.4.2,

1.1.1,1.1.2,1.2.1,1.3.1, 145231, 211:2,2.1.3,2. 2.1, 78R 7.
23.2333.134141.141.24.1.4,

243244’-]113123133?4;;{';-1.5316%2

4214315115126 0rm—— .:-,4,.»-/"‘”""

Co3

Ll11]21211.3.1..‘..4.1211212,21323122222.32242.3.12.3.2241242
24.3.24.4,3.1.1,3.1.23.1.3 3 F4.31:5,3:1.63:2.1,3:2:23.2.33.3.1,3.4.1,4.1.14.1.2.4.1 4,
42.14.3.1,5.11,5.1.2,6.1.1

Co4

1.1.1,1.1.21.21,1.31,14.1,21.1,2.1.2,2.1.32.2.1,2.2.2,2.2.3,2.2.4,2.3.1,2.3.2,2.4.1,2.4.2,
24324431131.231.33143.153.1.63.21,3.223.2333.134141.14.1.24.14,
42.1,43.1511,5.1.2,6.1.1

CO5

1.1.1,1.1.2,1.21,1.3.1,14.1,2.1.1,2.1.2,2.1.3,2.2.1,2.2.2,2.2.3,2.2.4,2.3.1,2.3.2,2.4.1,2.4 .2,
2432443.11,3.123.1.33.1.43.153.1.63.2.1,3.2.2,3.2.3,3.3.1,3.4141.1,4.1.2 4.1 4,
421,4315115.1.2,6.1.1




ASSESSMENT PATTERN - THEORY

Test /
Bloom's
Category*

Remembering
(K1) %

Understanding
(K2) %

Applying
(K3) %

Analyzing
(K4) %

Evaluating
(K5) %

Creating
(K6) %

Total
%

CAT1

10

20

40

30

100

CAT2

10

20

20

20

a0

100

Individual
Assessment 1

JCase Study
1/ Seminar 1

/ Projectl

40

40

20

100

Individual
Assessment 2
JCase Study
2/ Seminar 2
/ Project 2

40

40

20

100

ESE

10

20

20

20

30

100




22EPC303 ELECTRONIC DEVICES AND CIRCUITS 111 SEMESTER

PREREQUISITES : CATEGORY |L |T|P| C
NIL PC 3/0(0 3

Course To impart knowledge about various electronic devices and circuits and to

Objectives | jdentify the suitability of electronic devices for real time applications.

UNIT - 1 DIODES AND APPLICATIONS | (9 Periods)

PNdiode: Vicharacteristics - transition and diffusion capacitance - reverse recovery time -
diodemodels — Applications : Hall-wave and Full-wave rectifiers and filters — power supply
regulators - Clipping and clamping circuits - Avalanche and Zener break down - Zenerdiodes -
varactor and optical diodes.

UNIT-11 | BI-POLAR JUNCTION TRANSISTORS AND AMPLIFIERS | (9 Periods)

B]T: Structure-operation and characteristics —as an amplifier and switch- DC operating point -
base, emitter and voltage-divider bias -Miller's theéerem -BJT amplifier : operation -AC
equivalent circuits-CE, CC, CB canﬁgurahons multistage RC coupled - transformer coupled-
Darlington and differential amp!nf”ers, o,

UNIT - 111 | (9 Periods)

ristics with=parameters - biasing configurations -
and Enhancement) ~ operation and characteristics-

UNIT - IV |AMPL[FIERSANALYSISA D FEEDBACK TECHNIQUES | (9 Periods)

BIT and FET amplifiers — basics of fra:;ue v résponse — Low-high and total Frequency
response —-Power amplifiers -operation — t.‘hﬁ.i:ta’ﬁel tics— parameters of Class A, AB, B and C
amplifiers - Operational Amplifier :daverting and nen nv"eztmg amplifiers -concepts of
feedbacks -Negative feedback: shunt and senes feedbs '‘ositive feedback: WienBridge and

RC phase shift oscillators. - Lb ' *.:,F
e o’

= a

UNIT-V | OTHER SEMICGNDUCTO’R “DEVICES | (9 Periods)

Basic constructions, characteristics curves, parameters and applications : SCR - DIAC - TRIAC -
Unijunction Transistors - programmiable Unijunction Transistors -1GBT -photo transistors and
optical couplers-New semiconductor materials =SiliconCarbide- GalliumArsenide.

Contact Periods:
Lecture: 45 Periods Tutorial: 0 Periods Practical: 0 Periods Total: 45 Periods

TEXT BOOK :

1 | Thomas L.Floyd, “Electronic Devices” 9 Edition. ,Prentice Hall Inc. 2012

2 | Robert Boyle stad, “Electronic Devices and Circuit Theory”, 9 Edition, Pearson, 2010

REFERENCES:

1| facob Millman, Christos C Halkias and SatyabratafiT “Electron Devices and Circuits”, Znd
Ed,Tata Mc GrawHill, 2008,

2 | Allen Mottershead, "Electronic Devices and Circuits, An Introduction”, Eastern Economy
Ed., Prentice-HallofIndia, 2009




' COURSE OUTCOMES: Bloom's
Taxonomy

Upon completion of the course, the students will be able to: Mapped
CO1 | Understand the construction and working of semiconductor devices K2
COZ | Analyze the characteristics of the devices and their equivalent circuit K4

| models
CO3 | Design of electronic circuits using devices and components K3
CO4 | Explore the suitability the device for various applications K5
CO5 | Study the special semiconductor and power electronic devices [ K2

COURSE ARTICULATION MATRIX :

a) CO and PO Mapping

COs/ | PO| PO| PO| PO| PO| PO| PO| PO| PO| PO | PO | PO | PSO| PSO | PSO
pos | 1| 2| 3| 4| 5|67 8|9 1011|121 2]3
co1 | 2| 2|22 <=l 8| 2| 2| 3 1
coz | 3| 3| 1|2zt tm.w - | 2| 2| 3|1
cos | 3| 3| 1| 2 |\aleES e W 3 | 2| 2| 3|2
cot | 3|z2|z2| 2| MBI 2~y 2| -| 3|23
cos | 3| 22| 2| AR 2% 71| 3| 3| 2| 2| 2
22EP g |

csoz | 32|22 4|7\ Y| 2| 2] 2]|z2]2

1 - Slight, 2 - Moderate, 3 - Substantial . ||

b) CO and Key Performance Indicators Mappin

Cco1 | 1.21,13.1,1.4.1,23.1,2322.443,1.3,3.1.6,3.214.1442.14345.1.1,53.1,6.1.1,7
1.1,7.2.2,10.1.1,10.3. ;1584 o

£02 |1.10.3; 12121131,14121@%2 &1?2‘3‘12322412422432443
1.6,3.2.1,3.2.2,3.2.3,4.1.14.132.1.45.L.F, 2*1,5.31 Py 12221232

€03 |1.111121211.31,141 2122,132_21_223_23_1 23.22412422432443.
1+6,3.2.1,3.2.2,3.2.3.4.'1.1,4.1.3.4.1.4-.5,'1;1,5.2.1,5.3.I.12.1*2,12.2.2.12.3.2,10.1.1,1[].
2.2103.1,11.1.1,11.2.1,11.3.1,11.3.2,12.3.1,12.3.2

€04 |11111212113114121121.2213221,223,224242243,2443.133,
1.4,3.153.163.2.1,3.2.23.314.1.2,4.1.442.15.1.2,5.2.2,5.3.2,7.1.1,7.2.2,10.1.1,10
i3..11.21,11.1.2, 11.3:2

€05 |1.1.1,11.2121131,141,21121.2,213221,223224,24224324431.33.

1.4,3.1.5,3.1.6,3.2.1,3.2.2,3.3.1,4.1.2,4.1.44.21,5.1.2,5.2.2,5.3.2,7.1.1,7.2.2,10.1.1,10
3,11:21,11.1.2,11.3.28.21,8.2.2,11.1.1,11.1.2,11.2.1,12/1.2,12.2.1,12.3.1,12.3.2




ASSESSMENT PATTERN

Test / Bloom’s | Remembering | Understanding| Applying| Analyzing | Evaluating | Creating Total
Category* (K1) % (KZ) % (K3) % (K4) % (K5)% | (K6)% @ %
CAT1 10 30 30 20 10 - 100
CAT2 10 30 30 20 10 - 100
Individual - 30 30 20 20 - 100
Assessment 1
JCase Study 1/
Seminar 1/
Projectl
Individual - 30 30 20 20 - 100
Assessment 2
/Case Study 2/
Seminar 2 /
Project 2
ESE 10 30 30 20 10 - 100




22EPC304 ELECTRICAL MACHINES-] SEMESTER 111

PREREQUISITES : CATEGORY L | T P | C
Engineering Physics, Field theory PC F[ 018 |3
Course To obtain knowledge about energy in the magnetic system, the working principle

Objectives | of DC generators, DC motors and Transformers. Also to perform testing in
various DC machines and transformers.

UNIT -1 PRINCIPLES OF ELECTROMECHANICAL ENERGY CONVERSION | (9 Periods)

Energy in magnetic system — Field energy- co energy - Force -torque eguations- eddy currents -
eddy current losses — flux distribution curve in the air gap - Singly-multiply excited magnetic
field systems - mmf of distributed ac windings - Winding Inductances - Rotating Magnetic Field-
mmf waves - Magnetic saturation - leakage fluxes.

UNIT-11 | DC GENERATORS | (9 Periods)

Constructional details- principle of operation - Armature winding -Emf equation - Types of dc
generators - Armature reaction: Effects of armature reaction - demagnetizing & cross

magnetizing ampere-turns - compensating windings - interpoles : commutation -
Characteristics of DC generators - losses - efficiency - Parallel operation of dc generators-
applications. =!L=-:— T LT LT '-':*;i~:;;“=__,

UNIT-1II | DCMOTORS it i | (9 Periods)
Constructional details - principle o \# eration- back emf - Types -Torque equation losses -
efficiency — power flow diagram - ieal - mechanigal charaeteristics of different types of DC
motors - Starters - Speed control metheds=Types of Elecmr braking

UNIT -1V | TRANSFORMERS oo | (9 Periods)

Principle of operation - Types- Lonstructloﬁatf‘ tms of :.mg]e phase -three phase transformers

-EMF equation - Phasor diagram - Tt‘a:{uz i é‘$ on load - Equivalent circuit - Voltage

Regulation - efficiency- All day efﬁmgnc?‘«?ﬁﬁe se transformer connections — Scott
connection — Parallel operation of three phase tra — Inrush current phenomenon - its
prevention - Auto tlansfmmers. OFE-IcraI:I - on- t% changing transformer-Isolaticn
Transformer.

UNIT -V ITESTINGDFDCMHCHINESJBNDTWWMERS | (9 Periods)

DC machines: Brake test, field test, Retardation Llest - Swinburne’s test - Hopkinson's test.
Transformers: Open Circuit -Short Circuit Tests-- Phasing Identification -Polarity of
transformer winding - Sumpner's test,

Contact Periods:
Lecture:45 Periods Tutorial: 0 Periods Practical: 0 Periods Total: 45 Periods

TEXT BOOK:

1 | Nagrath J. and D. P. Kothari, “Theory of Electric Machines”, Tata McGraw Hill, 2006

2 | Fitzgerald A. E., C. Kingsley and 5. Umans, “Electric Machinery”, 7/e, Mctiraw Hill, 2020

REFERENCES:

1| Bimbra P. S, “Electrical Machinery”, 7/e, Khanna Publishers, 2021,

2 | BL. Theraja, AK, Theraja, “"A Textbook of Electrical Technology” Volume Il : AC And DC
Machines”, S.Chand Publicatians, Multicolour [llustrative Edition, 2005,

3 | Abhijith Chakrabarti, Sudipta Debnath, “Electrical Machines”, McGraw Hill Education,
NewDelhi 2015.

4 | Deshpande M. V., “Electrical Machines”, Prentice Hall India, New Delhi, 2011.




COURSE OUTCOMES: Bloom's
Taxonomy

Upon completion of the course, the students will be able to: Mapped

CO1 | Apply basic laws of electromagnetic principles for static and dynamic K1
electric machines.

C02 | Analyze the performance of electrical machines for the different level of K4
utilization in Industries,

CO3 | Identify suitable machines for any specific application. Ké

CO4 | Perform testing of the electrical machines. K3

C05 | Evaluate the performance of electrical machines. K5

COURSE ARTICULATION MATRIX :

a) CO and PO Mapping

Cos/ | PO|PO| PO PO|PO|PO|PO|PO|PO| PO | PO | PO | PSO | PSO | PSO
POs 1 2 3 4 5 6 7 8 9 | 10 | 11 | 12 1 2 3
co1 3 2 2 2 1 - - - = 1 1 p) 3 2
coz 3 3 3 3 3
co3 3 2 2 Z 2
Co4 2 2 2 3 2
€05 2 2 1 3 1

22EPC
10 4 3 2 2 3 2

Co1 1111211311412112122313222
2333134141141,242241&451zszz (
3.1,

coz |11il1z2121131 14*1&12‘%&6,2‘?‘_1.3.12.342412422432443
1.1,3.1.2,3.1.33.1.4,3.1.63.2.1,3.2.23:3.1,33.23.4.24:1.2,4.1.3,4.1.4,4.2.1,4.3.1,4.3.
2,4.3.4,5.1.1,5.3.1,10.2.1,10.3.2, T1.1.1,12.1.2,

€03 [1.1.1,1.1.2121,13.1,2.1.1,2.1.2,2.1.3,2.2.2,2.2.3,2.3.1,2.3.2,2.4.3,2.4.4,3.1.2,3.1.4,3.
15,3.2.1,3.2.3,3.3.1,3.3.2,3.4.2,4.1.1,4.2.1,4.2.2,5.1.1,5.2.1,5.2.2,11.3.1,12.2.1,12.2.2,

CO4 [1.1.1,131,212221,223,22423.13.1.33.16,3.21,3.2.23.4.1,41.1,4.1.2,4.1.3 4.
2.1,4.3.1,4.3.2,4.3.4,5.1.2,10.1.2,10.3.1,11.3.1,12.1.1,12.3.1,

CO5 |1.1.2,1.2.1,23.2,2.4.1,2.4.2,2.43,2.44,3.1.1,3.1.43.3.2.34.1,41.141.2,4.1.44.2.2 4,

3.343453.211.1.2,121.1,12.2.1,12.3.2,




ASSESSMENT PATTERN - THEORY

Test /
Bloom's
Category*

Remembering
(K1) %

Understanding
(K2) %

Applying
(K3) %

Analyzing
(K4) %

Evaluating
(K5) %

Creating
(K6) %

Total

CAT1

10

30

30

20

10

100

CATZ

10

30

30

20

10

100

Individual
Assessment 1
/Case Study 1/
Seminar 1/
Projectl

30

30

20

20

100

Individual
Assessment 2
/Case Study 2/
Seminar 2 /
Project 2

30

30

20

20

100

ESE

10

30

30

20

10

100




22EPC305 DIGITAL CIRCUITS SEMESTER 111

PREREQUISITES : CATEGORY (L | T P C
NIL PC 3,00 3
Course To learn the concepts and design techniques used in digital electronics and also
Objectives | to familiarize the Hardware description language in the design of digital circuits
UNIT -1 NUMBER SYSTEMS AND DIGITAL LOGIC FAMILIES | (9 Periods)

Number system- error detection, corrections & codes conversions- Boolean Algebra and Logic
gates - Boolean functions - Canonical and Standard Forms - Digital Logic gates - Gate level
minimization - NAND and NOR Implementation- minimization using K-maps & Quine McCluskey
Digital Logic Families - comparison of RTL, DTL, TTL, ECL and MOS families - operation,
characteristics of digital logic family.

UNIT-1I__ | COMBINATIONAL CIRCUITS | (9 Periods)
Combinational circuits - Analysis and Design Procedure- Binary adder subtractor - Decimal
adder - Binary multiplier - Magnitude-comparator-~ Multiplexers - Demultiplexers - code

converters- Encoders and Decoders.

UNIT - 111 | SYNCHRONOUS SEQUENTIAL CIRCUITS | (9 Periods)

Sequential circuits- Latches - Fﬁg}ﬁbﬁ%& m]aiggsiﬁjdf @gck&d Sequential Circuits - State
Reduction and Assignment - Design Procedtire-~Moore and Mealy models - Registers, Shift
| Registers, Ripple Counters, Synchronous Counters.

R——

UENTIAL . CIRCUITS AND | (9 Periods)

UNIT-1V | ASYNCHRONOUS . SEQ
PROGRAMMABLE LOGIC DEVICES

Asynchronous Circuits - Analysis Proc tffr;ml‘tswith Latches — Reduction of State Flow
Tables - Race Free State Assignment - Hazards= Design Example.
Programmable Logic Devices: PROM - PLA =PAL, {

UNIT-V | HARDWARE DESCRIPTION LA | (9 Periods)

Introduction to Verilog: Structure of Verilog me

description- Data flow description, Implement logictgates, half adder and full adder using
Verilog data flow description. Behavioral description: Strueture, variable assignment statement,
sequential statements, Verilog behavipral-description 'of Multiplexers (2:1,4:1,8:1) and De-
multiplexers - Encoders (8 to 3), Decoders {2 to4]. Latehes - flip flops.

Contact Periods:
Lecture: 45 Periods Tutorial: 0 Periods —Practical: 0 Periods Total: 45 Periods

TEXT BOOK:

1 | Morris Mano.M "Digital Design” Pearson Education, New Delhi, 6% Ed., 2018,

2 | Samir Palnitkar, “Verilog HDL- A guide to Digital Design and Synthesis” Pearson Education,
New Delhi, 2ZndEd., 2003.

REFERENCES :

1| Ronald ] Toccl, Neal § Widmer, Gregory L Moss, “Digital Systems: Principles and
Applications”, Prentice Hall, 12thEd, 2017

2 | Floyd Thomas L,"Digital fundamentals” Pearson Education, New Delhi, 11thEd, 2015,

3 | Charles H.Roth, "Fundamentals of Logic Design” 7* Ed., Cl-Engineering, 2013,




1 - Slight, 2 - Moderate, 3 - Substantial {ﬁ#.’

COURSE OUTCOMES: Bloom's
Taxonomy

Upon completion of the course, the students will be able to: Mapped

CO1 | Understand the fundamentals of digital electronics and logic families. K2

CO2 | Nustrate reduction of logical expressions using Boolean algebra and k-map. K4

€03 | Use the procedures for the analysis and design of combinational circuits K3

CO4 Analyze the design capability in synchronous and asynchronous sequential Kd

circuits
CO5 | Design digital logic circuits in different types of modeling using HDL Ke
__COURSE ARTICULATION MATRIX :

a) C0 and PO Mapping :

COs/P| PO | PO | PO | PO | PO | PO l PO'|PO|. PO | PO | PO | PO | PSO | PSO | PSO
Os 1 2 3 4 | @56 7 B i0.4 11 | 12 1 2 3
col 3 2 2 2 { - 2 g - - B 2 | 3 2 2
coz | 3 3 2 3 - r-?-.r._?i;:__;— L ::_—_n ; ’;;571;::;_-’ - - 2 2 2
COo3 3 3 3 3 e i e - 1 3 3 3
Co4 3 3 3 3 - = - o e (g - 2 | 3 3 2
€05 3 3 3 3 bl S k 5 Y 2 3 3 3

22EPC ‘
305 3 3 3 3 3 - el | - - 2 3 3 2

co1

,»3.1.2,3.1.3,3.1.6,3.2.1,3.2.

coz

11] 121 131 141 21.:‘1;_,212. 213 221 223 224,231,232 241,
243,244, 3.1.1, 3.1.3 438, 3'1&.3_21 3.2,33.‘3“{ 34:2, 4.1.1, 4.1.2, 4.1.3, 4.1.4,
4.2.1,4.3.1,4.3.3, 434

CO3

1.1.2,1.2.1, 131, 1.4.1, 2ZH L0280 % 2.2.2. 223,.2.24, 231, 2.3.2, 24.1, 24.2,
244,311, 313,313, 316, 353N F7 %537, 33.2, 341,342, 41.1, 41.2,
413,414,421,42.2,431,433,434,12.1.2

co4

1.1.21.2113114121.1,212213222,22322423123.224124224324.
4,3.1.1,3.1.3,3.1.5,3.16,3.2.1,3.2.2,3.2.3,3.3.1,3.3.2,34.2,4.1.1,41.2 4.1.3,4.1.4,42.1 4.
2.24.3.1,433434,12.1.212.2.2,12.3.2

COo5

11.212113114121.1212213222223224231232241,24224.324.
431131.33.153.16,3.21,32.2,323331332341,3424114124134144.
2.14.2.243.143351.1,5.1.25.2.152253.1,53.2,12.1.2,12.2.2,12.3.2




ASSESSMENT PATTERN - THEORY

Test / Bloom's| Remembering Understanding| Applying | Analyzing | Evaluating | Creating | Total
Category* (K1) % (K2) % (K3) % (K4) % (K5) % (K6)% | Y%
CAT1 10 20 40 30 - - 100
CAT2 10 20 30 30 10 - 100
Individual - - 50 50 - - 100
Assessment 1
/Case Study 1/
Seminar 1/
Projectl
Individual - - 40 40 20 - 100
Assessment 2
/Case Study 2/
Seminar 2 /
Project 2
ESE 10 20 30 30 - 10 100




x ELECTRIC CIRCUITS AND ELECTRONIC
22EPC306 DEVICES LABORATORY SEMESTER I11
PREREQUISITES CATEGORY |L | T | P| C
NIL PC 0/0(3| 15
Course To enable the students to gain experimental skillon the concepts learned in

Objectives | Electrical and Electronic circuits

List of Experiments:

. Study of measuring instruments

. Verification of Ohm's Law and Kirchhoff's laws.

. Verification of network theorems.

. Analysis of First order R-L and R-C Circuits/.Second order RLC Circuits

. Measurement of average, rms, form and peak factor of time varying signals
. Study of Fluorescent lamp circuit

. Three phase power measu:‘emelggﬁ-:; A X ',r";_;;_.;_,‘.;.l

. Semiconductor diode characteristigss

=

tage gulariﬂTn._": 2
r ﬂmde and common base mode.
'—

#&w wavel‘m ms.

(= BN « « N T = R 1 I

. Zener diode characteristics and

10. Transistor characteristics - comm

11. Characteristics of UJT and generation

12. Characteristics of FET. '4 K “
13. Circuit analysis using technical suftwa;e \\

14. IV and PV characteristics of PV paneLf . @
S PR - h

e

Contact Periods: P
Lecture: 0 Periods Tutorial: 0 Perwﬂsh wﬂﬁxﬁiml 45 Periods Total: 45 Periods

COURSE OUTCOMES: Bloom's
Taxonomy
Upon completion of the course, the students will be able to: Mapped
CO1 | Verify the basic laws of circuit theory and various networlk theorems. K4
COZ | Infer the characteristics of basic semiconductor devices. K4
C0O3 | Measure the real and reactive power in three phase network K4
CO4 | Analyze the circuits and devices using simulation tool. K4
CO5 | Determine the parameters of electronic circuits. K4




COURSE ARTICULATION MATRIX :

a) CO and PO Mapping _

COs/P | PO | PO (PO | PO | PO | PO | PO | PO PO| PO | PO | PO | PSO | PSO | PSO
Os 1 2 3 4 | 5 6 7 9 | 10 [ 11 | 12 1 2
co1 3 3 2 2 3 - - - 3 1 1 - 3 3
coz 3 3 2 2 3 = - 3 3 1 1 - 3 3 3
co3 3 3 2 2 3 - - - 3 1 1 - 3 3 3
Co4 3 3 2 2 3 - - - 3 1 1 - 3 3 3
CO5 3 3 2 2 3 - - - 3 1 1 - 3 3 3

 22EP T :

306 3 3 2 2 3 - - % | 3 1 1 - 3 3 3

EE Shght 2 - Moderate, 3 - Substantial

b) CO and Key Performance Indicators Mapping

Co1

1111121211.3.1.1.4.1.2,1..121221322122222.322423.1.2.3.22412422432.
443213223233413424134144&1511512 .2.1,5.2.2531,5326.1.1,6.2.1,7.1.
1,7.1.2,7.2.1,7.2.2,8.1.1,8.2:d 2.29;1’9,12921&.2 9i43,9.2.4,9.3.1,10.3.1,10.3.2,11.1.1

coz

1111121211?1l41.J_'Ljvi'i“zzﬂr*?zaz},zgﬁzgf?224231232241242.’.4?2.
44321322323341342 3,414421511512521522531532611621?1
1,712,7.2.1,7.2.2,8.1.1,8.2. 182 29511, 9.1. 2921‘3229.2.3.9,2.4.9.3.1 10.3.1,10.3.2,11.1.1

Co3

1.1.1,11.2,1.21,1.3.1,1.41 A1 ?-i-_ 63,22 LA D2 2830243 31,23224.1242243.2.
4.4,3.2,1,3.2.2,3.2.3,34.1,3.4.2 4.1 4.4\4‘2 i‘s 1.1,5.1.2/5.2.1,5.2.2,5.3.1,5.3.2,6.1.1,6.2.1,7.1.

Co4

1?12?21?229113213229;&&@£5?1&1&&23324331J&1L1a111L11
111112121,131,1.412.11,21.2.20 322 #82.2, 2.23,2.2.42.3.1,2.322.41,2.4.2,2.43 2.
+$11L11&111&+L&&l+Li&lﬂ&ﬁ!%‘heW25£J522531532ﬁ1152151.
1,7.1.2,7.2.1,7.2.2,8.1.1,821,8.2.28.1.1,9.1.2 292.3,9.2.4,9.31,10.3.1,10.3.2,11.1.1

Co5

1111121211311412&&21&21322122&&232242312322412422432
443213223233413+2413&¢442@§1ﬂ51252152253153261152171
1,7.12,7.2.1,7.2.2,81.1,821.82 29.171,9.¥2,9219.279.239.2.49.3.1,10.31,10.3.2,11.1.1




22EPC307 ELECTRICAL MACHINES LABORATORY -1 SEMESTER 111

PREREQUISITES : CATEGORY |L | T P| C
NIL PC 0/0 3] 15

Course Tao give hands on training for evaluating the performance and characteristics of
Objectives | DC Machines and Transformers.

List of Experiments:

. Swinburne's test and Speed control of d.c. shunt motor.
. Open circuit characteristics and load test on d.c. shunt generator.
. Open circuit characteristics and load test on d.c. compound generator.
. Open circuit characteristics and load test on separately excited d.c. generator
. Load test on d.c. shunt motor.
. Load test on d.c. series motor.
. Load test on d.c. compound motor.
. Hopkinson's Test

. OC and SC tests on single phase sfurmeri. D)
10. Load test on single phase tran%ﬁ*ﬁﬁhﬁéﬁ -
11. Sumpner's test. = '
12, Separation of losses in transforn

>R = = e = R I o

Contact Periods: P

Lecture: 0 Periods Tutorial:0 PenP S ractical: 45 Periods  Total: 45 Periods

COURSE OUTCOMES: ) S L e Bloom’s
"""‘5‘ Taxonomy

Upon completion of the course, the a.mdéﬁtiwm hg..ab‘:h'm‘ Mapped

CO1 | Analyze the electrical / mechanical / performance characteristics of DC K4

machines /transformers.

C0O2 | Nlustrate the different speed contr ol methads for DC Motors.. K4

CO3 | Develop the transformer model and analyze the performance. K5

CO4 | Interpret component of iron loss of DC machine / transformer. K5

CO5 | Study practically the losses accurring in DC machines and transformers. K4




COURSE ARTICULATION MATRIX :

a) CO and PO Mapping .

COs/ (PO | PO | PO | PO | PO |PO | PO|PO PO| PO | PO | PO | PSO | PSO | PSO
POs 1 Z 3 4 5 6 7 8 9 10 11 12 1 2 3
Cco1 3 3 3 3 3 - - - 3 3 2 1 1
coz 3|32 | 3|3 B - - -] 3 3 - 3 3 1
Cco3 3 3 3 3 3 - - - 3 3 - - 3 3 1
Co4 3 3 3 3 3 - - - 3 3 - - 3 2 2
cos 3 3 3 3 3 - - - 3 3 - 2 . 2

zgﬁgc 3 3 3 3 3 - - - 3 3 - - 3 2 1

1 - Slight, 2 - Moderate, 3 - Substantial

b) CO and Key Performance Indicators Mapping

co1

111,112121131,141,21,1,2.3:22132204,22.2223224231,232241242,
24.32.4.43.1.1,3.1.2,34831431.53.1.6.3.21,32:28:2.33.3.1,3.3.2,34.1,3.4.2 4.1.1,
4.1.2,4.1.3,4.1.4,4.21,4.2.243.1,4.32,43343.451.1,5.1.2/5.2.1,5.2.2,5.3.1,5.3.2,6.1.1,
6.2.1,7.1.1,7.1.2,7.2.1,7.2. 594" Igm&2£92&§23&249311{}1110]21013
10.2.1,10.2.2,10.3.1,10.3.2 _Jdmie

— —

coz

5T221?2%4;@3223224231232241242
15,3.1.6,3.2.1.32.2,3.2333.1,3.3.2,34.1,3.4.2.4.1.1,
4.3.3,4.3.451.1,5.1.2,5.2.1,5.22,53.1,53.2,6.1.1,
éu'§32923924931101110121013

1.1.1,1.1.21.21,1.3.1, 1.2k 1.}
2.4.3,2.443.1.1,31.2,3.1.3334 -
4.1.2,4.1.3,4.1.4,4.2.1,4.2.2/4.3]

6.2.1,7.1.1,7.12,7.2.1,7.2.29.1.1,%
10.2.1,10.2.2,10.3.1,10.3.2

co3

11111212113114121121*2?,152:_'
1+11&43111L1&L3314315&'»a;
4124134144214224314}24334Aﬂ;
621?11?12721?2291191292192'
10.2.1,10.2.2,10.3.1,10.3.2 di

2.2,2,228,2.2.4,2.31,23.2,241242,

¢.2,3.2.3,3.3.1,3.3.2,3413.4.24.1.1,

1.2,5.2.1,5.2.2,5.3.1,5.3.2,6.1.1,
14,9.3.1,10.1.1,10.1.2,10.1.3,

Co4

1111121211311411fta¢g 1324&@3&%23234231232241:42
24324431131231331431$§1332&32252333133234134;411
4.1.24.1.3,4.14,4.2.1,4.2.243.1,4.3.24.33,434,51.1,51.2,5.2.1,5.2.2,53.1,5.3.2.6.1.1,
6.2.1,7.1.1,7.12,7.2.1,7.2.2,0.1:1.9.1.2.021,92.2,92.39.2.4,9.3.1,10.1.1,10.1.2,10.1.3,
10.2.1,10.2.2,10.3.1,10.3.2

COs

1.1.1,11.2,1.21,1.3.11.41,21.1,21.2,21.3,2.2.1,22.2,2.2.3,2.24,2.3.1,2.3.2,2.4.1,2.4.2,
2.4.32443.1.1,3.1.2,3.13,3.143.15,3.1.63.2.1,3.2.23.2.3,3.3.1,3.3.2,341,3.4.2 4.1.1,
4.1.24.1341442142243143.2,43343.4511,5.1.2521522,53.153.261.1,
6.21,711712,721,72291191.292192.2,92392.493.110.1.1,10.1.2,10.1.3,
10.2.1,10.2.2,10.3.1,10.3.2




FOURIER SERIES AND TRANSFORM CALCULUS
REBSHT (Common to branches EEE & EIE) SEMESTERITY
PREREQUISITES CATEGORY L | T|PF|C
NIL BS 3 1 0 4
Course The main objective of this course is to provide students with the foundations of
Objectives | Fourier series and transforms methods and analysis techniques mostly used in various

applications in engineering and technology.

UNIT-1 [FOURIER SERIES | (9+3 Periods)
Dirichlet’s Conditions — General Fourier series —Odd and even functions- Half range Sine and Cosine
series — Parseval’s Identity on Fourier series—Harmonic Analysis.

UNIT-1T | BOUNDARY VALUE PROBLEMS | (943 Periods)
Classification of partial differential equations — Method of separation of variables—One dimensional
wave equation—One dimensional heat equation—Transient and Steady state conditions—Fourier series
solution.

UNIT-III | LAPLACE TRANSFORMS | (9+3 Periods)
Laplace Transform. Properties es of Lay Laplace Tranﬁionm Laplace transform of periodic functions,
Inverse Laplace transform. 'Convelution theorem. Bvaluation of integrals by Laplace
transform, solving ordinary diffcrential E:cpuamﬁ*ns-hy Laplace Transform method

UNIT-IV_ | FOURIER TRANS == | (9+3 Periods)
Statement of Fourier integral Theorem- 5.r transformypair-Fourier Sine and Cosine Transforms—
Properties —Transforms of Simple fu ns volution Theorem-Parseval’s Identity-Finite Fourier

transforms. g .
UNIT -V Z-TRANSFORMS {-‘_'_' J‘*:‘_ (9+3 Periods)

Z-transforms - Elementary properties-Inverse. | _ 5 - Initial and Final value theorems -
Convolution theorem — Formation of difference e ions=Solution to difference equations of second
order with constant coeflicients using 7- transform. ;-*.

Contact Periods: ' Ao .
Lecture: 45 Periods  Tutoral: 15 Periods  Prac 0 Periods  Total: 60 Periods

e - ‘_‘_';. -1

e e o —

TEXT BOOK: ——

/ Kandasamy, Thilagavathy and Guiavathy., “Enginéering Mathematics”, for Il Semester,
S.Chand&Co, Ramnagar, New Delhi. Revised edition 2017,

, | Veerarajan.T.,“Transforms and partial Differential equations”, Tata Mc Graw Hill Publishing
T | Co.New Delhi. 2015

REFERENCES:
/ JRay Hanna And John H. Rowland, “Fourier Series, Transforms and Boundary Value
Problems”, Dover Publication Inc, Mineola, New York, Second Edition , 2008.

B.S.Grewal, “Higher Engineering Mathematics™, Khanna Publishers, New Delhi, 44th Edition,
20148

3 Ray Wylie C and Louis C Barrett, “Advanced Engineering Mathematics”, McGraw Hill
Education(India)Pvt Ltd., New Delhi, ith Edition 2014.

y N.P.Bali and Manish Goyal., “Transforms and partial Differential equations”, University Science
Press, New Dethi, 2010,

5 S. Larsson, V. Thomee, “Partial Differential Equations with Numerical Methods™, Springer,
2003,

by




ICOURSE OUTCOMES: Bloom’s
Taxonomy
Upon completion of the course, the students will be able to: Mapped
CO1 |Express the periodic functions arising in the study of engineering problems as K5
trigonometric series.
(02 |Solve the partial differential equation arising in engineering problems as wave K5
and heat flow in steady state (Cartesian coordinate) using Fourier series.
CO3 |Apply Laplace Transform technique to solve the given integral equation s and K35
ordinary differential equations.
(04 |Find Fourier transforms, fimite and infinite Fourier sine and cosine transforms. K5
COs Apply the Z transform methods to find solutions of difference equations in K5
engineering problem.
COURSE ARTICULATION MATRIX
a) CO and PO Mapping
COs/POs |PO1 | PO2|PO3| PO4|POS | PO6|POT POS|POY| POLD | POIT|PO12 P?O Pg[] Fgﬁ
ol 3 | 2 | 2 | 3 el L e = I [ & = | =
CcOo2 3 2 2 3 o e i = s i - 1 2 - -
CO3 3|2 (2] 3 - e = | 2 - 1 2 .. =
c04 3| 22| 3 - - - - - 1 2 - -
cos [ 3212 [3l-" "W -l |0 | -1 1 ]l2]-]-
22EBS407 | 3 | 2 | 2 | 3 | - e VL[ - [t J2]-7-
1 — Slight, 2 — Moderate, 3 — Substantial [\i-— f =

b) CO and Key Performance lnduaturs Mapp

1.1, L12, 1.2, AR 2.0 2.1.3, 2.0 W3 2 241, 3.1.1, 3.1.6, 322,
COl |3.23,3.3.1,342 44 |»4li414 422, SERATZ, 434,11.2.1,11.3.1,12.1.2,

12.3.2. P ,,r,r;#-“'
cop |11 112, 1.2.1, NS4 T T e IR 2, 241, 3.1.1, 3.1.6, 323,
: 323331,34241141241.4422 Ti11.3.1,12.1.2, 1232

L1, L2 .20, L3, 210, D2 000 231, 2.3.2.:24.1, 311,316, 32.2,
CO3 [3.23,33.1,3424.1.1,4.1.2,4.1.4,422, 432,433,434, 11.2.1,11.3.1, 12.1.2,

12.3.2.

L1, L1Z L2l 1.3.4 202 203, 225,281,232, 241,311, %18, 322
CO4 [3.2.3,3.3.1,34.24.1.1,4.1.2,4.1.4,4.2.2,43.2, 433,434, 11.2.1, 11.3.1, 12.1.2,

1232

L1, L12 B3 3.0 2472 21.3,233,05.0, 7233, 241 311, 5.1.6, 323,
Cos (323331,34241.L, 412414422 432 £33,434, 1121, 11:31, 12.1.2,

1232,




ASSESSMENT PATTERN

Test / Bloom®s | Remembering| Understanding| Applying| Analyzing| Evaluating| Creating Total
Category™ (K1) % (K2) % (K3)% | (K4)% | (K5)% |[(K6)% %
CAT1 20 45 35 - - - 100
CAT2 15 45 40 - - - 100
Individual
Assessment 1
/Case Study 1/ 20 45 35 . - - 100
Seminar 1 /
Projectl
Individual
Assessment 2
/Case Study 2/ 25 40 33 - - - 100
Seminar 2 /
Project 2 o (—
ESE 25 40 35 - - - 100




22EPC408 LINEAR INTEGRATED CIRCUITS SEMESTER IV

PREREQUISITES CATEGORY |L |T P | C
Electronic Devices and Circuits PC 3|0jo0o| 3
Course 1.To learn the concept of IC fabrication technology and applications.

Objectives | 2.To study the OPAMP characteristics.
3.To design and develop real time OPAMP applications.

UNIT -1 1C FABRICATION AND REALIZATION | (9 Periods)

IC Classification - fundamental of monolithic IC technology: epitaxial growth, masking and
etching, diffusion of impurities - Realization of monolithic 1Cs and packaging - Fabrication of
diodes, capacitance, resistance and FETs.

UNIT-11 | OPERATIONAL AMPLIFIERS CHARACTERISTICS | (9 Periods)

Functional block diagram - Ideal op-amp - Open loop and closed loop operation - CMRR - Input
bias and offset currents - Input and joutput offset veltages - Compensation techniques -
Frequency response of op-amp - Transfer characteristics - Slew rate - Bandwidth.

UNIT - Il | APPLICATIONS OF OPERATIONAL AMPLIFIERS | (9 Periods)
= Differential amplifiers - Integrator and differentiator -
‘ Amphﬁg;ré;;—_‘amue Filters — Voltage to frequency
trumentation amplifiers - Comparators - Clippers -
Clampers - Zero crossing detectors — ind-triangular waveform generator

Inverting and Non Inverting amp[iﬁel:
V/1 & 1/V converters - Log and A
converters - Sample and Hold cir

UNIT -1V | 555 TIMERS, A/D AND 0 VERTERS | (9 Periods)

555 timer - Functional block diagram ;t‘ - le; d monostable operation of 555 timer -
Applications - Frequency counters — A}D ‘converters( Flash and successive approximation

types) - D/A converters(R- 2R ladder - istor

UNIT-V | APPLICATION ICs (9 Periods)

Positive and negative voltage regu@mrs [IC? 23) Adjumﬂltﬂge regulators (LM117/LM317)
- Dual tracking regulators (78xx & TQMmel w_f’haﬁlacked loop (IC565)- Programmable
supply - SMPS - LM 380 power amplifier- [CL 8038 function generator IC.

Contact Periods :
Lecture: 45 Periods Tutorial: 0 Periods Practical: 0 Periods Total: 45 Periods

TEXT BOOK:

1| Roy Choudhry D. and Shail Jain "Linear Integrated Circuits” New Age international, New
Delhidth Ed, 2017

2 | David A.Bell "Op-amp & Linear ICs™ Oxford, 3rd Ed., 2021

REFERENCES:

] RamakantA.Gayakwad, "OPAMPs and Linear Integrated Circuits”, Prentice Hall of India
Pvt.Ltd. New Delhi, 4th Ed. 201

2 | Jacab Millman, Christos C.Halkias, Integrated Electronics - Analog and Digital circuits.




COURSE OUTCOMES: Bloom’s
Taxonomy
Upon completion of the course, the students will be able to: Mapped
CO1 | Understand the fabrication of semiconductor devices and circuits K2
€02 | Analyze working of circuits in practical conditions K4
C03 | Identification of suitable solutions to real time problems K2
CO4 | Application of circuits for interfacing and generation of waveforms K3
o5 USE. of .general purpose circuits to speciﬁc Elipp!icatiuns and Utility of K3
devices in regulated supply for electronic circuits

COURSE ARTICULATION MATRIX :

a) CO and PO Mapping

COs/ | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PSO | PSO | PSO
pos |1 |2l 3| 4 |s|l&| 7|8 |9|1e|11lx2| 2 | 2| 3
co1 | 2 £ | 1|l it e L A= |3
coz | 3 | 2| 1| 2 [(OPE ey 1 |z |3 | 4
e K, AT PN o S

co3 | 3|3 |32 | 18 i B e T 2 | = | 3 | 1
cos | 3 |23 2 |\ | "G - gl & |2 | 3
cos | 2|2 |3|2]|-)|"MeImlAN ]| - |2]|2]2]2
22EP [ R e N

Al AR ARNE - ._;\L.ff 3 “llalz |& | 4

1 - Slight, 2 - Moderate, 3 - Substantial

!

b) CO and Key Performance Indicators Mapping

e
121,131,2.22,22.4 2:&’&;&5,315315 a,z:i"&n&u 1241, 1231,

co1

€02 |1.1.1,11.2,1.21, 1.3.1, 144, 2113’1&:52‘1'31221 2:2.3,23.2,24.1,24.3,2.4.4,
3.1.1,3.1.6,3.3.2, 3.4.1, 4 1.1, 4.3.2 %14, 6.1.2,12.1.1,

Co3 | 1.1.1,1.1.2, 131, 141, 21520 24wra 2223, 23.1, 2.3.2, 24.1,2.4.3, 2.4.4,
311,312,313, 316,321,322, 3.23, 331,332,341, 411,412, 4.14,4.2.1,
4.2.2,12.1.1, 12:1.2, 12.2.1

Co4 | 11.1,11.2,1.31,141,21.1,212, 213, 224, 231,241,242, 312,313, 3.14,
3.1.6 321, 322, 323, 3.3.1, 332, 341, 413, 42.1, 422, 43.1, 722, 12.2.1,
12.2.2,12.32

€05 |11.1,11.2,1.31,21.3,222,224,23.1,24.2, 312, 3.1.3,3.14 3.1.6,3.3.1, 3.3.2,

342,413,421,42.2,43.1,6.2.1,7.1.1,7.2.2,122.1,12.22,123.2




ASSESSMENT PATTERN - THEORY

Test /
Bloom's

Category*

Remembering
(K1) %

Understanding
(K2) %

Applying
(K3) %

Analyzing
(K4) %

Evaluating
(K5) %

Creating
(K6) %

Total
%

CATI1

20

20

30

30

100

CATZ

20

30

30

20

100

Individual
Assessment 1
[Case Study
1/ Seminar 1

/ Project1

20

40

40

100

Individual
Assessment 2
/Case Study
2/ Seminar 2
/ Project 2

20

40

40

100

ESE

10

20

30

30

10

100




22EPC409 ELECTRICAL MACHINES-II SEMESTER 1V

PREREQUISITES CATEGORY |L T P | C
Concept of Electromechanical Energy Conversion PC (3]0 |0 3

Course To acquire the knowledge of working principles and performance of rotating AC

Objectives | machinery and special machines.

UNIT-1 | SYNCHRONOUS GENERATOR | (9 periods)

Construction - Rotor types - emf equation — Synchronous reactance - Armature reaction-Voltage
regulation - EMF, MMF, ZPF -Synchronizing and parallel operation - Synchronizing torgue-
Change of excitation and mechanical input - Two reaction theory — Determination of direct and
quadrature axis synchronous reactance using slip test — Operating characteristics.

_UNIT-1I__| SYNCHRONOUS MOTOR | (9 periods) |
Principle of operation - Turque equation - Operation on infinite bus bars - V and inverted V
curves - Power input and power developed equations — Starting methods - Current loci for
Constant power input, constant excitation and constant power developed - Necessity of Damper

windings - Applications.

UNIT - Il | THREE PHASE mnm:'rmm_gg;mnf“” Eod | (10 periods) |
Construction - Principle -Rotor types - Slip'= “F*qmmﬁanm:um - Slip-torque characteristics -
Condition for maximum torque = Losses.and efficiency. Load test - No load and blocked rotor
tests -Separation of no load ln‘iseﬁ' Double cage rotors - Induction generator - Synchronous
induction motor. _
Types of starters — Rotor resistance, Auf r_am’sﬁ;mler and Star-delta starters — Speed control -
Voltage control, Frequency control and pole: gfng - Cascaded Connection-V/f control - Slip
power recovery Scheme-Braking of three th d';g ion motor: Plugging, dynamic braking and
regenerative braking. A

UNIT - IV SINGLE PHASE INDUCTIDH MOTOF TING METHOD (9 periods)

Constructional details of single phase mduction motd&;,ﬂnub]e revolving field theory and
operation — Equivalent circuit — No !ﬁaﬁLaﬁd blocked. m_t:qr test = Performance analysis — Starting
methods of single-phase induction motors - “Shaded pole nduction motor - Capacitor-start
capacitor run induction motor.

UNIT-V | SPECIAL MACHINES 3 | (8 periods)

Linear induction motor - Hysteresis motor - AC series ‘motor-Switched Reluctance Motor-Stepper
motor -Permanent magnet A.C motor (BLDC and PMSM) ( Qualitative treatment only)- Magnetic
levitation.

Contact Periods:
Lecture: 45 Periods Tutorial: 0 Periods Practical: 0 Periods Total: 45 Periods

TEXT BOOKS :

1 | Kothari D. P. and Nagrath 1. |, "Electric Machines” Tata McGraw Hill, 5th Ed,, 2017,

2 | Fitzgerald A.E,, Charles Kingsly C. Stephen D, Umans., “Electric Machinery” Tata McGrawHIll,
6th Ed, 2013.




REFERENCES :

1 | Sahdev, §. K.. "Electrical Machines”, Cambridge University Press, United Kingdom, 2017.

2 | Melkebeek, [an A., “Electrical Machines and Drives: Fundamentals and Advanced
Modelling”, Springer International Publishing, Germany, 2018,

3 | EG. Janardanan, “Special electrical machines”, PHI learning Private Limited, Delhi, 2014.

4 | Ghosh, Smarajit, "Electrical Machines”, Pearson Education India, 2012.

COURSE OUTCOMES: ' Bloom's
Taxonomy
Upon completion of the course, the students will be able to: 5 Mapped
C01 | Understand the operating principle of rotating AC machines. | KZ
C02 | Familiarize the characteristics of synchronous and induction machines. | K2
CO03 | Apply the knowledge of Induction and Synchronous machines for specific | K3
appllcatmns ,-
CO4 | Execute speed control and starting methods for various AC.motors. ’ K3
CO5 | Familiarize special electrical machines and their applications K4
# L ;__“;-. TR .'-f';..;r).___._' -.1;‘

gl
i -

COURSE ARTICULATION MATRIX,H == ——
a) €0 and PO Mapping

PO |PO |PO | PO PO | PO |PSO |PSO | PSO
COs/POs | 4 |2 |3 |4 11 |4z 11 | 2 | 3
co1 3 |32 (3 |3 [k ~lzlels |3
coz |3 |3 |3 |3 /3 - lzlz |z |3
€03 a3 |33 |22 =1 (|% |3 |3
co4 |3 |3 |3 | 2MN 2l g |z |2
cos |3 [3 |2 |inSIoSe T =l |, (, [ |3
A T i Sl e T
22EPC409 | 3 |3 [3 |2 [Tl |- |2 |2 |3 | 2

1 - Slight, 2 - Moderate, 3 - Substantial

b) CO and Key Performance Indicators Mapping

co1 1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.1,2.2.2, 2.2 4,2.3.1,2.4.1,24.2,2.4.3,24.4,
3.1.1,3.1.3,3.1.4,3.1.6,3.2.1,3.2.2,3.23,3.3.1,3.4.1,3.4.24.1.141.2414,42.143.14.3.3,
511,5.1.25221211,12.21,122.2,123.2

Co2 1.1.1,1.1.21.21,1.3.1,1.4.1,2.1.2,2.1.3,2.2.1,2.2.2,2.2.3,2.2 4,2.3.2,2.4.1,24.2,2.4.3,3.1.1,
3.1.33.143.1.6321,3.2.2,3.233.3.1,33.234.241.24.1442.1,43.1,43.243.35.1.2,
5.2.152.253153.21221,122.212.3.2

co3 1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.2,2.1.3,2.2,1,2.2.2,2.2.3,2.2.4,2.3.1,2.3.2,24.1,2.4.2,2 4.3,
3.1.1,3.1.3,3.14,3,1.6,3.2.1,3.2.2,3.2.3.3.3.1,3.41,342,4134.2.1,4.2.243.1,4.3.35.1.1,
5.225.3.1,1222,123.2

CO4 1.1.1,1.1.2,1.21,1.3.1,1.41,2.1.1,21.2,21.32.2.1,2.2.2,2.2.3,2.24,23.1,241,2.4.2,24.3,
3113133143163213.22323331332342412421431,433521,5.22,
531,1211,1221,1222

CO5 1.1.1,1.1.2,1.2.1,1.3.1,1.41,2,1.1.2.1.2,21.32.2.2,2.23,2.24,23.1,23.2.2.41,242.24.3,
24.43.1.1,3.1.33.1.4,3.1.6,3.2.1,3.2.2,3.23.3.3.1,34.1,3.4.241.1,4.1.2,4.2.1,43.1,4.3.3,
52.1,5.2.2, 5311232




ASSESSMENT PATTERN - THEORY

Test / Bloom's |Remembering| Understanding|Applying| Analyzing |Evaluating| Creating | Total
Category* (K1) % (K2) % (K3)% | (K4)% (K5)% | (K6)% | %
CAT1 10 20 40 30 - - 100
CATZ 10 30 30 30 - - 100
Individual - - 50 40 10 - 100
Assessment 1 /Case
Study 1/ Seminar 1
/ Projectl
Individual - - 40 40 20 - 100
Assessment 2 [Case
Study 2/ Seminar 2
/ Project 2
ESE 10 20 30 40 - - 100




g POWER GENERATION, TRANSMISSION AND ; ; .
22EPC410 DISTRIBUTION SEMESTER: IV
PREREQUISITES : CATEGORY (L |T| P | C
NIL PC 300 3
Course To know the various components of Power Systems and design an electric power
 Objectives | network in electrical and mechanical point of view.
UNIT -1 GENERATION OF ELECTRICAL ENERGY ‘ (9 Periods)
Structure of electric  power system - Working and Site Selection of:

Conventional Energy Generation- Thermal, Hydro, Pumped storage plant, Nuclear, Diesel and
Gas turbine power plant- Non-Conventional Energy Generation- Wind, Tidal, Solar,
GeoThermal, Biogas and Fuel Cell. Comparison of different types of power plants.

UNIT - 1I TRANSMISSION LINE PARAMETERS AND DESIGN (9 Periods)

| Types of conductor- conductor materials, Line Resistance, inductance and capacitance of solid, |
stranded and bundled conductors-configuration -Symmetrical and unsymmetrical spacing -
Transposition of lines - Concept of GMR and GMD ‘-Skin.and proximity effect - Interference
with neighboring communication eireuits. :

Mechanical design of transmission line-Line sup;mﬁs Sag and tension calculations considering
the effect of ice and wind loading-stfinging chart S

UNIT-11 | MODELLING AND PEﬂQRHA‘NCE UFTWMISSIDN LINES | (9 Periods)

Classification of Transmission hnes-regulation and efficiency-short Transmission lines effect of
load power factor on transmission efficieney and regulation of line-Medium Transmission line:
end condenser method, nominal-T and hods. Ferrantl effect-Long Transmission line:
Analysis by Rigorous method, Surge Impédance I./padmg Power flow through a Transmission
line- Concept of Power circle diagram- Coran 'j,ﬁenumennn -Corona loss -methods of reducing

Corona LN

UNIT -1V | LINE INSULATORS AND POWER CAE | (9 Periods)

Insulator materials-types of insulators- putentm! “distribution across string of suspension
insulators-  string  efficiency | and, ;. methods T improving  string efficiency.
Cables: general construction of cah’lﬁs insulation resistancesof power cables-capacitance and
insulation stress in cables, sheathmg gfad-lﬁgﬂf cablgs,tﬂﬁfaﬂd power factor- heating of cable-
breakdown of cables.

UNIT-V | SUBSTATION AND DISTRIBUTION SYSTEM | (9 Periods)

Substation: Classification-Bus-Bar Arrangements-in substation. Distribution system: Design
consideration-classification of DS, DC distributor fed at one end, both ends, ring main- 3-wire
DC distribution system A.C. Distribution: A.C. Distributors with concentrated loads- 3-phase 4-
wire star connected load circuits- consequence of disconnecting neutral in a 3-phase 4- wire
system.

Contact Periods:
Lecture: 45 Periods Tutorial: 0 Periods Practical: 0 Periods Total: 45 Periods

TEXT BOOK :

1| S.N.Singh “Electric Power Generation, Transmission and Distribution” Prentice Hall of
India Pvt.Ltd, New Delhi, second edition, 2011,

2 | D.P.Kothari and 1.].Nagrath, "Power System Engineering’, Znd edition, Tata McGraw Hill,
Third edition, 2019

3 | C.L.Wadwa, “Electrical Power Systems”, New Age International, Seventh Edition, 2022.




REFERENCES :

1 | .B.Gupta, “Transmission and Distribution of Electrical Power", 5.R.Kataria & Sons, 2014

Luces M. Fualkenberry, Waliter Coffer,
Pearson Education, 2007

“Electrical Power Distribution and Transmission”,

A. Chakrabart, Soni MI, P. V. Gupta, U.5. Bhatnagar, "A Text Book On
Engineering”, Dhanpat Rai Publishing Company, 2008.

Power System

4 | Mehta V.K, Rohit Mehta., "Principles of Power Systems”, S.Chand and Co., 2013.

COURSE OUTCOMES: Bloom's
Taxonomy

Upon completion of the course, the students will be able to: Mapped

CO1 | Understand the structure of the power system and different energy K2
sources.

CO2 | Evaluate the parameters of the transmission line for different K4
configurations.

CO3 | Develop a model and assess the pefiormance of pyer heat_lhieq 1 K3

CO4 | Classify different types of dlsmhuhun sytztems and “evaluate the K5
performance of the Distribution network.

CO5 | Analyze transmission and fmwwﬂ@nﬁvﬁﬁbped to electrical K4
and mechanical aspects. "'\f

COURSE ARTICULATION MATRIX

a) CO and PO Mapping

COs/P
Os

1
=1

PO
11

= T
~ o

Co1

coz2

co3

CO4

-
F

COs

i d

LA

22EP
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' I

wd wwwwmr—lg
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R P e e [ [
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W || wlosiusieein &

-
I~ NNNM;—-HE
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P2 NNNNINE

0| e o fus |wafen
(S ER XY LR PN

1 - Slight, 2 - Moderate, 3 - Substantial

b) CO and Key Performance Indicators Mapping

Cco1

121, 141,211,212 213,221, 222 223 244 344, 312 313, 3.1:4,3.15,
3.1.6,3.2.3,3.3.1,332, 341,342 411,412, 413, 414, 421,422, 431, 43.2,
4.3.3,4.3.4,5.1.1,5.1.2,5.2.1,5.2.2,5.3.1, 5.3.2, 6.1.1, 6.2.1, 12.1.1, 12.1.2, 12.2.1

coz

112,121,141, 2.1.1,21.2, 2.1.3, 2.2.1, 2.2.2, 223, 2.2.4, 2.3.1, 2.3.2, 2.4.1, 242,
243,244,311,31.2,313,3.15,3.16, 3.2.1, 322,323,331, 3.32,34.1, 411,
41.2,413,414,421,422,43.1,432, 433, 434, 51.1,51.2, 521,522, 53.1,
53.2,6.1.1,621,12.1.1,12.1.2,12.2.1

co3

111,112,121, 1.3.1, 1.4.1,21.1, 2.1.2, 2.1.3, 2.2.1, 2.2.2, 2.2.3, 2.24,2.3.1, 2.3.2,
241,242, 244,315, 3.1.6, 3.2.2, 3.2.3, 3.3.1, 3.4.1, 3.4.2, 41.1, 41.2, 414, 4.2.2,
511,5.1.2,521,5.22 53.1,61.1,621,121.1,121.2,1221

Co4

1.11,1.3.2, 1.2, 1.3.1, 141, 211, 21.2, 2.1.3, 2.2.1, 2.2.2, 2.2.3, 2.3.1, 2.3.2, 24.1,
24.2,244,3.15,31.6,32.2,3.2.3, 3.3.1, 341, 342, 41.1, 41.2, 41.4, 4.2.2, 5.1.1,
51.2,52.1.52.2,5.3.1,61.1,6.2.1,12.1.1,121.2,12.21

Co5

111,112,1.21,131,141,21.1,21.2,2.1.3,221,222,223,231,23.2, 241,
24.2,24.4,3.1.5,3.1.6,3.2.2, 3.2.3, 3.3.1, 34.1, 3.4.2, 41.1, 41.2, 4.1.4, 4.2.2, 5.1.1,
5:1.2,521,522,53.1,61.1,62.1,12.11,12.1.2,12.2.1




ASSESSMENT PATTERN - THEORY

Test / Bloom's | Remembering |Understanding | Applying | Analyzing Evaluating |Creating Total
Category* (K1) % (K2) % (K3) % (K4) % (K5)% |(K6)% | %
CAT1 10 25 40 25 - - 100
CAT?Z 10 20 40 30 - - 100
Individual . - 40 30 30 - 100
Assessment 1
/Case Study 1/
Seminar 1 /
Projectl
Individual - - 35 35 30 - 100
Assessment 2
/Case Study 2/
Seminar 2 /
Project 2
ESE 10 20 35 25 10 - 100




22EPC411 PRINCIPLES OF SIGNALS AND SYSTEMS SEMESTER IV

PREREQUISITES CATEGORY |L |T | P C
NIL PC 3/0/0| 3
Course To understand the basic properties of signal and systems and characterization of

Objectives | systems in time and frequency domains and to analyze continuous, linear time-
invariant systems using state variable formulation and solve the resulting state
equations.

UNIT -1 CLASSIFICATION OF SIGNALS AND SYSTEMS (9 Periods)

Standard signals : Step — Ramp -Pulse -Impulse - Sinusoids -Classification of signals :
Continuous time (CT) and Discrete Time [DT) signals-Periodic and Aperiodic signals -
Deterministic and Random signals -Energy and Power signals —Classification of systems :CT
systems and DT systems -Linear and Nonlinear -Time-variant and Time-invariant -Causal and
Non-causal -Stahle and Unstable.

UNIT - 1I -‘ ANALYSIS OF CUNTINUDUS TIME SIGNALS I (9 Periods)

Fourier series : Spectrum of Gaﬂ;ﬂﬁﬂm _jLEue sigina!s Properties -Fourier transform:
continuous time aperiodic mgnais@ perfcrcllc*mgnai‘s- pmperllesh Fourier and Laplace

Transform in signals Analysis ——

UNIT-1I1 | LINEAR TIME INV. ) Tlmllmﬁ TIME SYSTEMS (9 Periods)

Differential Equation ;CT system representati ns_ Fﬁetluency response of systems characterized
by Differential Equations -Bloclk dtapram. ; ptation - Impulse response, convolution

integrals - State space representation NG
g pace representifion G NG A R\
UNIT -1V ANALYSIS OF DISCRETE TIME SIGN Jé: (9 Periods)

Z transforms — Properties - Im’erseitransfoms - Imitial nal value theorems - Convolution
theorem Baseband Sampling of €T sighﬂs- . Aliasing -Réeonstruction of signal from DT signal,
Discrete Time Fourier series :eprasentatiuf DT periodic signals - Properties -
Representation of DT aperiodic signals by Discrete Time Fourier Transform (DTFT) - Fast
Fourier Transform (FFT)- Properties

UNIT -V LINEAR TIME INVARIANT-DISCRETE TIME SYSTEMS (9 Periods)

Difference Equations - Block diagram representation - Impulse response - Convolution sum -
DTFT and Z Transform analysis of Recursive and Non-Recursive systems - Frequency response
of systems characterized by Difference Equations = State space representation

Contact Periods:
Lecture: 45 Periods Tutorial: 0 Periods Practical: 0 Periods Total: 45 Periods

TEXT BOOKS:

1| Alan V. Oppenheim, Alan 5. Willsky and S. Hamid Nawab, “Signals and Systems”, Pearson
Publication, 2015

2 | Simon Haykin and Barry Van Veeh, "Signals and Systems’, Wiley India, New Delhi, 2021




REFERENCES :

1| H P Hsu, Rakesh Ranjan, "Signals and Systems”, Schaum’s Outlines, Tata McGraw Hill, 7th
Reprint, 2010

2 | fohn Alan Stuller, "An Introduction to Signals and Systems”, Thomson, 2008

3 | Edward W Kamen & Bonnie’s Heck, "Fundamentals of Signals and Systems’,Pearson
Education, 2007.

4 | Rodger E. Ziemer, William H. Tranter, D. Ronald Fannin. "Signals & systems”, Fourth Edition,
Pearson Education, 2002.

5 | S.Salivahanan, A. Vallavaraj, C. Gnanapriva, "Digital Signal Processing”, McGraw Hill
International/TMH, 2007.

COURSE OUTCOMES: Bloom'’s
Taxonomy
Upon completion of the course. the students will be able 1o: Mapped
CO1 | Acquire knowledge about viarious test signals = =% K2
"IJ'l'I ——— —— -.:-F';
CO2 | Investigate properties of signals ud corresponding systems K4
CO3 | Review of mathematical conceps o nalyzing systems K2
CO04 | Analyze continuous and discrete 'f_sigphl;‘,iﬂ frequency domain K4
CO05 | Modelling of time invariant systemé__.@ing;dﬁgnt methedologies K4
TN
COURSE ARTICULATION MATRIX = ~ '—fg v
a) CO and PO Mapping i 4
COs/P |PO | PO (PO [PO [PO {PO | PO | PO PO | PO | PO | PO |PSO |PSO |PSO
Os 1 2 3 | 4 5 pa Pt B Sl L 11 1 2 3
Co1 3 3 2 2 3 - - . 3 1 1 3 3 3
coz 3 3 2 2 3 E E - 3 1 1 3 3 3
co3 3 3 2 2 3 - - - 3 1 1 3 3 2
CO4 3 3 2 2 3 - - - 3 1 1 3 3 2
Co5 3 3 2 2 3 - - - 3 1 1 3 3 3
22EPC
a11 |3 |3 |22 ([3|-]-[|-[3]|r |1 3 |5 )] 3
1 - Slight, 2 - Moderate, 3 - Substantial




b) CO and Key Performance Indicators Mapping

C€o1

11.1,11.21.21131,1.41,21.1,21.2,21.3,221,222,223224231,2322.4.1,2,
4.2,24.3,2.443.2.1,3.22,3.23,3.4.1,3.4.2,4.1.34.1.4,4.2,1,5.1.1,5.1.2,5.2.1,5.2.2,5.3.
1,53.29.1.1,9.1.29.2.19.2.2,9.2.3,9.2.49.3.1,10.3.1,10.3.2,11.1.1

coz2

1.1.11.1.2,1.21,1.3.1,1.4.1,21.1,21.2,2.1.3,2.2.1,2.2.2,2.2.3,2.2.4,2.3.1,2.3.22.4.1,2,
4.2,24.3,2.4.43.2.1,3.2.2,3.2.3,3.4.1,3.4.2,4.1.3,4.1.4,4.2.1,5.1.1,5.1.2,5.2.1,5.2.2,5.3.
1,5.3.29.1.1,9.1.29.2.19.2.29.2.39.249.3.1,10.3.1,10.3.2,11.1.1

Co3

1.1.1,1.1.21.21,1.3.1,1.41,21.1,2.1.2,21.3,2.2.1,2.2.2,2.2.3,2.2.4,2.3.1,2.3.22.4.1,2.
42,243,244321322323,34.1,3424134144.2.1,5.1.1,5.1.2,5.2.1,5.2.2,5.3.
1,5.3.2,9.1.1,9.1.2,9.2.19.2.2 9.2.3.9.2.4,9.3.1,10.3.1,10.3.2,11.1.1

Co4

1.1.1,1.1.2,1.2.1,1.3.1,1.41,21.1,2.1.2,2.1.3,2.2.1,22.2,2.2.3,2.2.4,2.3.1, 2.3.22.4.1 2.
4.2,24.3,244,3.2.1,3.223.233.4.1,34.24134.144.2.1,5.1.1,5.1.2,5.2.1,5.2.2,5.3.
1,53.29.1.1,9.1.29.2.19.2.29.2.3,9.2.49.3.1,10.3.1,10.3.2,11.1.1

€05

1.1.1,1.1.2,1.21,1.31,1.41,2.1.1,2.1.2,2.1.3,2.2.1,2.2.2,2.2.3,2.2.4,2.3.1,2.3.22.4.1,2.
4.2,2.4.3,2.4.43.21,3.2.2,3.23,3.413.4.2,41.34.1.44.2.1,5.1.1,5.1.25.21,5.2.2,5.3.
1,5.3.2,9.1,1,9.1.29.2.19.2.29.2.39.2.493.1,10.3.1,10.3.2,11.1.1

ASSESSMENT PATTERN - THEORY . -

Test / Remembering Unﬁmtﬂhgi%h}ﬁﬁﬁ_ﬁﬁlyzmg Evaluating Creating
Bloom's (K1) % [’m%“ (
Category* -

% | (K4)% @ (K5)% | (K6)%

Total
%

CAT1 25

20 - ! =

CATZ 20

100

20 =L =

Individual 25
Assessment 1
/Case Study 1/
Seminar 1/
Projectl

100

45 - -

Individual 25
Assessment 2
JCase Study 2/

Seminar

Project 2

100

2/

ESE

100

25 25 20 30 = [ B

100




ELECTRICAL AND ELECTRONIC )
22EPC412 g s i nes SEMESTER IV

PREREQUISITES : CATEGORY |L | T P| C
NIL PC 3/ 0[2] 4
Course To learn the construction, operation and its importance of instruments in

Objectives | measurements and provide practical experience to supplement the theoretical
knowledge gained in the lield of measurements.

UNIT -1 MEASUREMENTS OF ELECTRICAL QUANTITIES AND ERROR | (9 Periods)
ANALYSIS

Functional elements of Instruments, -Standards and calibrations - Principle of operation of
permanent magnet moving coil, moving iron, dynamometer, induction, thermal and rectifier
instruments - Extension of instrument ranges

Limiting errors of instruments - Combination of limiting errors - Gross, systematic and random
errors in measurements - Statistical analysis of errors

UNIT-11 | MEASUREMENTS USING BRIDGES | (9 Periods)

Wheatstone, Kelvin, Wein, Hay's, Maxwell, Anderson and SLherlng bridges - Q meter -
Measurement of self and mutual inductances - Wagnerearthmgdcvlce Megger.

UNIT -1l | MEASUREMENTS " OF ~MAGNETIC. "QUANTITIES AND [ (9 Periods)
INSTRUMENT TRANSFORMERS —

Flux meters - B-H curve and permeability measurements on ring and bar specimens - Iron loss
measurement by magnetic squares s rument transformers - types and errors - Instruments
for measurement of frequency and power fagtor - ma,ximum demand Indicator

UNIT-1V | ELECTRONIC INSTRUMENTATION = = | (9 Periods)

Sensors and Transducers - Signal Conditionings ﬂ'vg;tal voltmeter - DMM - Digital Clamp meter
- True RMS meter - Standard signal genarators _ctmn generator - Spectrum analyzer -

PN

Power Quality analyzer- Introduction to virtual Ir

UNIT-V | DISPLAY DEVICES AND RECORDERSS, . [ (9 Periods)

Digital storage oscilloscope - Active and passive probes - Errors in measurement - calibration
of probes - Seven segment dzsplagu— [}ot matrix;, LED, l@' Concepts of Smart meters - Net
metering - Data logger. s i

o

LIST OF EXPERIMENTS L oS (30 Periods)

1. Calibration of Ammeter, Voltmeter, Wattmeter and Energy meter.
. Measurement of High Resistance by Loss of Charge method.

. Burden Characteristics of Current Transformers.

. Measurement of Sequence Impedances of Synchronous Machines.
. Instrumentation Amplifier,

. Study of DSO.

. Study of smart meter and data logging

. Creating Virtual Instrumentation for simple applications.

o0 =3 on LN B L B

Contact Periods:
Lecture: 45 Periods Tutorial: 0 Periods Practical: 30 Periods Total: 75 Periods

TEXT BOOKS :

1| Sawhney AK, “A Course in Electrical and Electronics Measurements and
Instrumentation” DhanpatRai & Sons, 19th edition 2015

2 | David A Bell, “Electronic Instrumentation and Measurements”, Third Edition, Ox for
{/niversity Press, 2013




REFERENCES:

1 | Golding E.W. and Widdis F.G., "Electrical Measurements and Measuring Instruments”, A.H.
Wheeler & Co,, Ahmedabad , 2003

2 | AD. Helfrick and W.D. Cooper, "Modern Electronic Instrumentation and Measurement
Techniques”, Prentice Hall India Private Ltd,, New Delhi, 2010

e

H.5. Kalsi, “Electronic Instrumentation”, Tata MecGraw-Hill, New Delhi, 2010.

4 | Jovitha Jerome “Virtual instrumentation Using LabVIEW” PHI Learning Pvt. Ltd 1+t Ed,, 2010

COURSE OUTCOMES: Bloom’s
Taxonomy
Upon completion of the course, the students will be able to: Mapped
| CO1 | Understand the standards, characteristics and errors of measurements K2
co2 Demonstrate the operation of electrical and electronics measuring K3
instruments
C03 | Identify the kind of instrument for measurement of different quantities. K3
CO4 | Test and measure electrical and-eleetronie parameters vsing instruments. K4
CO5 | Analyse and calculate all ﬂi@ag@g@t@rsj&lé@gﬁm@s&ements K4
"'::f 2-—171.-#";5:'#:7:1:"1’;31
b
a) CO and PO Mapping ‘
PO | PO | PO PO | PO | PSO| PS50 | PSO
e s B I8 1K 9 11| 12 | 1| 2 | 3
co1 | 2| 2 1 - 3 3 3
co2 3|1 3| 3 1 - 0| 3 2 2
co3 3| 2|2 2 b a3 3| @
CO4 3| 3|3 e 2 _;?g ' |zl 33| 3
cos | 3| 3| 3| NNEDESRIN- P ® - | 2| 3 3
22EPC412| 3 | 3 | 3| 2 | 2524 24 o - - 2 3 3 3
1 - Slight, 2 - Moderate, 3 - Substantial




b) CO and Key Performance Indicators Mapping

co1

1.1.1,1.1.2,1.31,141,21.1,21.3,2.2.2,2.3.1,2.3.2,24.4,3.1.1,3.1.2,3.1.3,3.1.4,3.1
5,3.1632341241341442243.253.15326.2.17128118219.2.1,
12,2.1,12.2.2,12.31,123.2

coz

111,1.1.21.21,131,14.1,2.11,2.1.2,2.1.3,2.2.2,2.2.3,2.2.4,23.1,232,2.4.2, 2.4
3,2.44,3.1.1,3.1.23.1.3,3.1.53.1.632.1,3.233313.41342412413414,
4.2.1.4.2.25.115125.21921,

co3

1.11,1.21,1.3.1,14.1,2.1.1,2.1.2,2.1.3,2.2.4,2.3.1, 2.3.2,2.4.3,3.1.2,3.1.3,3.14,3.1
6,3.2.1,3.2.3,33.1,3323.4141.2,413,41.442142.251.1,51.2,52.15.2.2,
921,12.1.2

co4

1.1.11.121.21131,14.1,2.11,2.1.2,2.1.32.2.2,2.2.3,2.24,2.3.1,2.32,2.4.2. 2.4
3,2443.1.1,3.1.23.1.33.1.43.153.1.63.213.22,3.2333.1,341342,41.1,
41.24134144214.22,43151.1,51.252.1,5.2.2,5.3.2,6.2.1,7.1.1,7.1.28.1
1,8.2.1,91.1,9.1.2921931,12.1.212.221232

CO5

1.1.1,11.2,1.21,131,141,2.1.1,21.2,21.3,2.2.2,2.23,2.2.4,23.1,23224224
331131.231.3314315316321322323331342411412413,

4144.2.1.42243143.25.1.1,51.2,52.1,7.1.1.8.1.1.8.2.1,9.219.3.1,12.1L.2,1
2221232

FEE
L e :‘3
- =

ASSESSMENT PATTERN - THEDEB

Test / Remembering {Analyzing Evaluating/Creating Total
Bloom's (K1) % (K2)% | (K5)% |(K6)% %%
Category™
CAT1 10 20 = 100
CAT2 10 20 - 100
Individual - 20 10 100
Assessment 1
/Case Study
1/ Seminar 1 Q
/ Projectl .
Individual - A0 30 100
Assessment 2 -
JCase Study
2/ Seminar 2
/ Project 2
ESE 10 40 30 20 - 100




22EES408 ENGINEERING EXPLORATION SEMESTER IV

PREREQUISITES CATEGORY L |T P| C
NIL ES 0/0|3| 15
Course The objective of the course is to provide an introduction to the engineering field.

Objectives | It is designed to help the student to learn about engineering and how it is useful
in our everyday life.

UNIT - 1 INTRODUCTION ' (15 periods)

Introduction to Engineering and Engineering study: Difference hetween science and
engineering, scientist and engineer needs and wants, various disciplines of engineering, some
misconceptions of engineering, expectation for the 21% century engineer and Graduate
Attributes.

UNIT-11 | ENGINEERING DESIGN | (15 periods)

Engineering Requirement, Knowledge within Engineering disciplines, Engineering
advancements, Problem definition, Idea generatign through brain storming and researching,
solution creation through evaluating and communicating, lext/analysis, final solution and
design improvement.

UNIT -l ] ENGINEERING DISCIPLINES | (15 periods)

Reading analog multimeter, meas,urmg :;gpmu;;, ve]ztage and resistance, electricity from
chemicals, solar cells, magnets. GM law and Watts law, eircuit identification and circuit
calculation, resister colour code, contis —_—

-

Lamcal 45 Periods  Total: 45 Periods

Contact Periods: \
Lecture: 0 Periods  Tutorial: 0 F

REFERENCES ﬁ# ;I"
- : “I]'{:- | l.“‘,h‘

1| Ryan A Brewn, foshua W. Brown and &

Design, Principles, and Careers’, Goodheart-1

kihiser: "Engineering Fundamentals:
%‘__sjrer: Secand edition, 2014

2 | Saeed Moaveni, “Engineering .Eum?ﬂmentals An%&umn te Engineering’, Cengage

learning, Fourth Edition, 2011. — e
— . ‘:/f:- e
COURSE OUTCOMES: Bloom’s
Taxonomy

Upon completion of the course, the students will be able to: Mapped

CO1 | Explain technological and engineering development , change and K2
impacts of engineering

CO2 | Complete initial steps [ Define a problem list criteria and constrains , K3
Brainstorm potential solutions and decument ideas) in engineering
designs

CO3 | Communicate possible solutions through drawings and prepare project K3
report.

C04 | Draw sketches to a Design problem. K3

CO5 | Apply the concept of engineering fundamentals in Civil, Mechanical, K3
Electrical and Computer Engineering.




COURSE ARTICULATION MATRIX

a)CO/PO Mapping

COs/POs (PO1 (PO2|PO3 | PO4 | PO5 | PO6 | PO7 | POS | PO9 ]:'3 ':(l) [:? P?O Pgﬂ Pg()
COl 2 - | 3 | 2 - 1 |2 | O | |
CO2 2 - 1 3 1 Z - 1 2 | 1 1 2 1 1
CO3 2 - 1 3 1 2 - 1 2 1 1 1 2 1 -
CO4 2 - | 3 I 2 - 1 2 1 | 1 2 1 1
CO5 2 - 1 3 1 2 - 1 2 1 1 1 2 1 1
22EES408] 2 - 1 3 1 2 - 1 2 1 1 1 2 1 1
| — Slight, 2 — Moderate, 3 — Substantial
b) CO and Key Performance Indicators mapping
Col 1.2.1,1.3.1, 3.1.1, 3.1.4,3.1.6,4.1.1, 4.1.3,4.1.4,43.1, 43.2, 433, 43.4, 5.1.1,6.2.1,
8.1.1,9.1.1,9.2.2,9.2.3,9.3.1,10.1.2, 10.1.3,11.3.1, 12.1.2, 12.3.1

co2 1.2.1, 1.3.1, 3.1.1, 3.1.4, 3.1.6, 4147413, 4.1.4, 43.1, 432,433,434, 51.1, 6.2.1,
8.1.1,9.1.1,9.2.2, 9.283. 93010002, 10, L3 T3, 1200 .2, 12.3.1

o3 1.2.1, 1.3.1, 3.1.1, 3.1}499 30,2 Ll 4 LSetc -0 . 4.3.2, 4.3.3, 434, 5.1.1, 6.2.1]
8119][9 2J“QQ&SIT&lQﬂﬂlkfli‘k]Zlle%I

coq [121,13.1,3.1 ;1_4,3;;‘;.“*1 4. To=drang3.1, 432,433, 43.4,5.1.1, 6.2.1,
8.1,1.9.1,1,922 0.2908.3. 10 1.2, 10 k3l |, J2'1.2, 12.3.1

CO5 1.2.1, 1.3.1, 3.1.1, 3.1.40 500, Bl 4.1:3; 4-.[.{1. 431,6432,433,434,5.1.1, 6.2.1,
8.1.1,9.1.1,9.2.2, 9.2.3.19.3 el 163 1102.1.2, 12.3.1




ANALOG CIRCUITS AND DIGITAL IC
22EPC413 LABORATORY SEMESTER IV
PREREQUISITES CATEGORY |L | T | P | C
Electron Devices and circuits, Digital circuits PC 0| 0] 3|15
Course To illustrate the different electronic circuits and their application in practice. To get

Objectives | practice in doing projects related to analog and digital systems,

LIST OF EXPERIMENTS:
1. Design of Rectifier for Filters.

2

Design of Oscillator circuits.

Design of Transistor amplifiers.
Instrumentation amplifier.

Applications of Operational Amplifiers.
Realization of a V-to-1 & [4o-V converter usmg Op-Amps.
A/D and DJ/A Converters. V)5 — e i

. (S
L L BT
” .

Study of VCO and PLL 1Cs. ‘:W' - =

A
. Simulation of above circuits using Seftware packagesy
10. Design of Logic and Arifhmetig_ uitss,

11. Design of Registers .Counters. r« ! _,{':

13. Multiplexer and Demultiplexer, Fncuddé’en%g?dcr

-"Jh ] I %
14. Svynchronous / Asynchronous circuit dwt |
16. PAL / PLA implementation. \ ;@
17. Design Entry and simulation oﬁmmbmauoml and Se ial logic circuits (4 bit adders,

Sequential Counter) using HDL. ﬁ‘“*m.‘_..-_.-"«" ‘.fr’

R - R R S

Contact Periods:
Lecture: O Periods Tutorial: 0 Periods Practical: 45 Periods Total: 45 Periods

COURSE OUTCOMES: Bloom’s
Taxonomy
Upon completion of the course. the students will be able to: Mapped

CO1 | Test various waveform generation circuits using Op Amps. Comparators and K4
IC s

CO2 | Realize the electronic circuit depends on applications K3

CO3 | Design and test various digital logic circuits. K3

CO4 | Build and debug analog and digital circuits implemented on breadboards K4

CO35 | Develop and demonstrate troubleshooting ability in real time applications K3




COURSE ARTICULATION MATRIX :

a) CO and PO Mapping

COs/POs

PO PO

3

-~
c
=
o]
-
=]
-,
=
=
=]
o
=
o

COl

Cad |

co2

CO3

INIE".E
~3
(- -]
-
m—
[—]
—
—
—
[

CO4

CO5

22EPC413
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o
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o

wwummwmg

L | o | G | £ | Ed
tod | b | 1o | fd | L | 1
[
1
L]
1]
i
1
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| — Slight, 2 — Moderate, 3 — Substantial

b) CO and Key Performance Indieators Mapping

Ol

LoL112,1.2.0,1.3.1,1.41,.2.1.1,2.1.2.2.1.3,22.222322423.1,2.3.2,24.22433,
3.1.6,32.1,3.2234.1,3424.1.14.1.24.1.342.1,42.2,43.1,5.1.2,5.2.1,5.2.2,53.
332711

cO2

3.1.33.1.4.3.1.6 3213223213330, 330 3:6153:4.214.1.1.4.1.4,4.2.1,46.2.2,4.3

1
5.
LLL12,121,13.1,1,412.1. 500 58.22,12322423.12.322422443,
1
5.1.2,5.2.1,5.3.2:6.1'| {2:2:19.2. 21231

CO3

.L.LlLL&I14ILyklﬁﬁgﬂégﬁlﬁﬁ&@§§23L13L1422443I!i
1.6,3.2.1,3.2.2,32 333 F3TJAVEATALDAT4.42.142.2,43.1,5.1.252.

1

5

Co4

J.2.1,1.3.1,1. 4.1, A8

‘ .3224242,24331[3 3,%:1.5.3.
2.333.1,3.3.2,34.24 1.2

4&24314324345 3252
,' %

-

CO5

I o
1.3.1,1.4.12.1.1.2.12 2.1 IHERE
3.13323424.1]14.1.24,

1.7.2:.3.12.1.32; 121;..,123l

2200327242422433.1.13.133.1.53.163.
fwa 1,4.3.24.314.5.1.2,5.2.1,52.2,5.3.1,6.1.

S

]
I
1
LLI
113

1,51,

L1

143,
1,53.2,12.1.2,12.2.2,1231 ™
LI -
1.6.3.

2,53.

L1

233,

L7.11,




22EPC414 ELECTRICAL MACHINES LABORATORY - 11 SEMESTER IV

PREREQUISITES CATEGORY (L |T|P| C
NIL PC 003 15
Course To provide hands-on training for evaluating the performance and characteristics

Objectives | of AC Machines and to identify the suitability of its applications.

LIST OF EXPERIMENTS:
1. Regulation of Alternator by EMF and MMF Methods.

2. Load test on three phase Alternator,

3. Regulation of salient pole Alternator by Slip Test.

4. Regulation of Alternator by ZPF method.

5.V and Inverted V curves of Synchronous Motor.

6. Equivalent Circuit of three phase Induction Mutor.
7. Load Test on three phase Indurﬂﬂn MD:BJ:. ¥, .";é 1 _.3

- e
—--fa..

8. Load Test and V curves of ‘Synchrmﬁs Iaction OO

9. Performance characteristics of th

10. Load Test on singtc phase Indueti

12 Study of different types of starters for Ind t_ . ﬂ\ Mators.
13. Load test an three phase induction mﬂmr with x t loading,
Electr ieﬂ

wnductmn Mutnr by Circle Diagram.
t §

1‘_— .

|

14. Analysis of electromagnet parameterﬂ,suah as ¢ force and Electromagnetic
e
Induction using simulation wftkwa‘a, S o
Contact Periods: )

Lecture: 0 Periods Tutorial:0 Periods  Practical: 45 Periods Total: 45 Periods

COURSE OUTCOMES: Bloom's
Taxonomy

Upon completion of the course, the students will be able to: Mapped
Understand the performance characteristics of different types of AC

Co1 : K2
Machines.
Suggest suitable test for performance determination of Rotating AC

coz : K3
Machines.

C0O3 | Analyze and evaluate the performance of A.C. rotating machines. K&

C04 | ldentify suitable speed control methods for rotating machines. K2

oS Evaluate the electrical apparatus to identify the suitability for different KS
applications.




COURSE ARTICULATION MATRIX :

a) CO and PO Mapping

COs/P | PO | PO | PO | PO | PO | PO |PO|PO|PO| PO | PO | PO | PSO | PSO | PSO
0Os 1 2 3 4 5 6 7 8 9 10 | 11 12 1 2 3
Co1 2 P & 2 1 2 1 1 I - : 2 3 2 1
coz 3 2 1 2 1 2 1 - 1 - - 2 2 2 3
Co3 2 P 2 2 s = 2 1 s - = 1 Z 3 2
Co4 2 P 2 3 1 2 1 - 1 - - 2 1 2 3
Co5 3 2 2 2 1 = 3 1 s - 8 1 2 3 2
22EPC
414 3 2 2 3 2 2 2 1 1 - - 2 2 3 3

1 - Slight, 2 - Moderate, 3 - Substantial

b) CO a

nd Key Performance Indicators Mapping

Co1

1.1.1,1.3.1,2.1.2,2.2.1,2.2.4 2332 42,2.44 3.1, 158:1:3:3.1.5,3.2.1,3.2.2,3.2.3,3.3.2.4.1.1
4.2.1,4.3.1,4.3.2,43.3,5.1.0,5.2.2,6.21%,7.1.2.8:111 9.2.2,12.1.1,12.2.1,12.3.1,

T

..‘n_:_: 3 S ,,_._ ;‘-...j- :
3.2.3. 5241 0:42.2433.1.2,3.3.1,3.42,413,4.2.1,4.2.2

b
1.1.2,1.2.1,1.3.1,14.1,2.1.3,2;

Coz2
43.1,433,53.1,6.1.1,7.29. 1'2.2.1,12.3.1,12.3.2

C03 | LLL13.1,2.11,221,2.2.2,2 #0458 1,3.143.1.6,3.0.2,3.3.2,3.4.14.1.1,4.1.4,4.3.1
4.3.45.1.2,5.2.253.27.1.2,7.2.18 12'1212 12,

co4 |(11.2141,21.1,21.22.2.2,2.2.4 23, sz ﬁ,l-: 22.4.3,3.12,3.1.4,3.2.1,3.2.3,3.3.23.4.2
A4.1.2,4.2.1,4.2.2, 4.3.1.4.3.2,4.3.3.5 1 18, 3‘1& 1R2.1,9.21,12.1.1,12.2.2,12.3.2,

COo5 11.1,1.2.1,1.3.1,14.1,2 £22.2.1,282,2,2.2.3,2.3 T 2"2#,4 2,2.443.1.2,3.1.4,3.1.53.2.1

3:.3.1,3:4.1,4.1.4,4.2.2 4505; 52 1, 532 7.1.1, 7217%2132 1.1,12.3.1,




VSEMESTER

22EES509 CONTROL SYSTEMS SEMESTERV
PREREQUISITES CATEGORY |L | T|P| C
NIL ES 3/11]0 4
Course Tounderstandthedifferentwaysofsystemrepresentations,toassessthesystem

Objectives dynamicsandtodesignappropriatecontrollersandcompensators.

UNIT-1 CONTROLSYSTEMMODELING (9+3)Periods

BasicElementsofControlSystem-OpenloopandClosedloopsystems-Transferfunctionmodelsof
lineartime-invariantsystems-ModellingofElectricsystems,Mechanicalsystems-Blockdiagram
reductionTechniques-Signalflowgraph

UNIT-1I | TIMEDOMAINANALYSIS | (9+3)Periods

Transientresponse-steadystateresponse-Measuresofperformanceofthestandardfirstorder
andsecondordersystem-effectonanadditionalzeroandanadditionalpole-steadyerrorconstantand
system-type number.

UNIT-1II | FREQUENCYDOMAINANALYSIS | (9+3)Periods

Relationshipbetweentimeandfrequencyresponse, Bodeplots,Polarplots,Nicholschart,Nyquist plot - gain
and phase margin, Construction of M&N cireles - Closed loop frequency response.

UNIT-IV | DESIGNOFFEEDBACKCONTROLSYSTEM | (9+3)Periods

Designspecifications-Lead,LagandLag-leadcompensatorsusingRootLocusandBodePlot techniques-
PIDcontroller-PRcontroller-DesignusingreactioncurveandZeigler-Nichols
technique-PIDcontrolinStateFeedbackform.

UNIT-V | STATESPACEANALYSISOFCONTINUOUSSYSTEMS | (9+3)Periods

Conceptsofstatevariables-Statespacemodel-Decompositionoftransferfunction—Canonicalstate model—
Transferfunctionfromstatemodel—Solutionofstateequations—Statetransitionmatrix—
Eigenvalues-Eigenvectors-ConceptofControllabilityand Observability.

ContactPeriods:
Lecture:45Periods Tutorial:15Periods  Practical:0Periods = Total:60Periods

TEXTBOOK:

1 | Nagarath,l.J.andGopal,M.,“ControlSystemsEngineering”,Nagarath,l.J.andGopal,M.,New Age
International Publishers, 2017.

2 | S.K.Bhattacharya, “ControlSystemsEngineering”,SheffieldHallamUniversity,2017.

REFERENCES:
1 Nise,NormansS., “Controlsystemsengineering ”, Wiley,2020.
2 B.C.Kuo&FaridGolnaraghi, “AutomaticControlSystem”’,McGrawHill, 2018.
3 S.Salivahanan, “ControlSystemsEngineering ”’, Pearson,India,2015.
4 Manke,B.S, “ControlSystemDesign ”, MercuryLearning&Information,2017.
5 K.Ogata, “ModernControlEngineering”,5 "edition, PHI,2012.




COURSEOUTCOMES: Bloom’s
Uponcompletionofthecourse,thestudentswillbeableto: Taxonomy
Mapped

CO1 | Modellinear-time-invariantsystemsusingtransferfunctionandstatespace forms. K3

CO2 | Comparevariousfeedbackcontrolstrategies. K2

CO3 | Analyzethesystemstabilityintime-domainandfrequencydomain. K4

CO4 | ApplyandDesigndifferenttypesofcompensatorsfortime-domainandfrequency K5

domain specifications.

COS5 | Evaluatethesystemstabilityusingthestatespacemodel. K5
COURSEARTICULATIONMATRIX:

a)COandPO Mapping
COs | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PSO | PSO | PSO
/POs |1 2 3 4 5 6 7 8 9 10 11 12 1 2 3
CO1 3 3 2 3 4 - - - - - - 2 2 3 3
CO2 3 3 2 3 2 - - - - - - 2 2 2 3
CO3 3 3 3 3 7 - - - - - - 2 3 3 2
CO4 3 3 3 3 2 - - - - - - 3 3 3 3
CO5 3 3 3 3 3 - - - - - - 3 3 3 3
22EES | 3 3 3 3 2 - - - - - - 2 3 3 3
509

1-Slight,2 —Moderate,3— Substantial

b)COandKeyPerformancelndicatorsMapping

1,12.2.1,12.2.2,12.3.2

cor | 1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.1,2.2.2,2.2.42.3.1,2.4.1,2.42,2.4.3,2.4.43.1.1,3.
1.43.1.6,3.2.1,3.2.2,3.2.3,3.3.1,34.1,3.4.24.1.1,4.1.2,4.1.3.41.442.143.1,5.1.1,5.1.2,53.2,12.1

1,12.2.1,12.3.2

co2 |1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.1,2.2.2,2.2.3,2.3.2,2.4.1,2.42,2.43,3.1.1,3.1.4,3.
1.6,3.2.13.2.2,32333.1,34.1,342,4.1.1,4124.13,4.1.442.1,43.1,5.1.1,5.1.2,52.1,5.3.1,12.1

2,52.1,52.2,12.1.1,12.2.1,12.2.2,12.3.2

co3 | 1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.1,2.2.2,2.2.3,2.3.1,2.3.2,2.4.1,2.4.2,2.43,3.1.1,3.
1.3,3.14,3.1.6,3.2.1,3.2.2,3.2.3,3.3.1,3.4.1,3.42,4.1.1,4.1.2,41.3,41.442.1422,43.1,5.1.1,5.1.

2,52.153.1,12.1.1,12.2.1,12.2.2,12.3.1,12.3.2

co4 |1.1.1,1.1.2,121,1.3.1,14.1,2.1.1,2.1.2,2.1.3,22.1,2.2.2,22.322.423.1,24.1,2.42,24.3,3.1.1,3.
1.3,3.14,3.1.6,3.2.1,3.2.2,3.2.3,3.3.1,3.4.1,3.42,4.1.1,4.1.2,41.3,41.442.1,43.1,433,5.1.1,5.1.

2,5.3.1,12.1.1,12.2.1,12.2.2,12.3.1,12.3.2

cos | 1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.1,2.2.2,2.3.2,2.4.1,2.42,2.43,2.4.43.1.1,3.1.3,3.
1.43.1.6,3.2.1,3.2.2,3.2.3,3.3.1,3.4.1,3.424.1.1,4.1.2,4.1.3,41.4,42.1,43.3,5.1.1,5.1.2,5.2.1,5.2.




ASSESSMENTPATTERN-THEORY

Test/Bloom’sCategory* Remem | Understa | Applying | Analyzin | Evaluati | Creatin Total%
bering nding (K3) % g (K4)% ng g
KD% | (K2)% K5% | (K6)%
CATI1 10 30 30 20 10 - 100
CAT2 10 30 30 20 10 - 100
Individual Assessment1 - 30 30 20 20 - 100
/CaseStudy1/Seminarl/
Projectl
Individual Assessment2 - 30 30 20 20 - 100
/CaseStudy2/Seminar2/
Project 2
ESE 20 30 30 20 - - 100




MICROPROCESSORS,MICROCONTROLLERSAND
22EPC515 APPLICATIONS SEMESTERV
PREREQUISITES CATEGORY |L|T|P| C
NIL PC 31110 4
Course Tolearnthebasicconceptsofmicroprocessorandmicrocontrollerhardwareand
Objectives assemblylanguageprogrammingandtodemonstrateinterfacingtechniquesand
applications,
UNIT-I 808SANDARM ARCHITECTURE | 9 Periods

Architecture and Addressing modes of 8085 processors - Instruction set of 8085 - ARM architecture—
ARMorganizationandimplementation—The ARMinstructionset-BasicARMAssemblylanguage
program.

UNIT-1I | PIC1ISMICROCONTROLLERFRAMEWORK | 9 Periods

Architecture-Instructionset-Memoryorganizations-Registerfilestructure-CPUregisters- Addressing
modes - Assembly language programming.

UNIT-III | REALTIMECONTROL | 9 Periods

Timers—Prescalerandgeneratingalargetimedelay-Timer0,1,2,3andCounterprogramming—
PWMGeneration-Interrupts-InterruptServiceRoutine-Sourcesofinterrupts—Programmingtimer
interrupts,externalhardwareinterrupts,serialcommunicationinterrupt—Interruptpriority.

UNIT-IV | PERIPHERALSOFPICMICROCONTROLLER | 9 Periods

ADC characteristics- ADC programming in PIC — DAC interfacing — Sensor interfacing and
signalconditioning — Basics of serial communication — PIC connectionto RS232 — Serial port
programming

UNIT-V | ARMANDMICROCONTROLLERAPPLICATIONS | 9 Periods

MICROCONTROLLER APPLICATIONS: LEDs, push buttons, relays and latch connection -
Keyboard interfacing-interfacing 7 segment displays — LCD interfacing - ADC/DAC Interfacing -
Measurementapplications-Automationandcontrolapplications. ARMAPPLICATIONS: Smart
phones,Settopboxes,digitaltelevision,digitalcameras.

ContactPeriods:
Lecture:45Periods Tutorial:15Periods Practical:0Periods  Total:60Periods
TEXTBOOK(Maximum?2):

1 | MuhammadAli Mazidi, Rolin D.Mckinlay, Danny Causey, “PIC Microcontroller and Embedded
Systems — Using Assembly and C for PIC18”, Pearson International 2" Edition, 2021.

2 | SteaveFurber, “ARMSsystem—on—chiparchitecture”,AddisonWesley, 2""Edition, 2001

REFERENCES(Minimum4andMaximum6):

1 | Ramesh. S. Gaonkar, “Microprocessor Architecture, Programming and Applications of 8085,
Penram International Pvt. Ltd., 2004

2 | Muhammad  AliMazidi, Janice  GillispieMazidi, Rolin D.MCKinlay “The 8051
MicrocontrollerandEmbeddedSystems ”,SecondEd., PearsonEducation 2009

3 | DeshmhmukhLM, “Microcontrollers (Theory and applications) ”, TataM cGraw-HillPublishing Co.
Ltd, New Delhi, 2008

4 | Vijayendran.V, “FundamentalsofMicroprocessor-8085: Architecture,Programming & Interface”,
Vijay Nicole Pvt. Ltd, 2004

5 | JohnCrisp, “IntroductiontoMicroprocessorsandMicrocontrollers”, Newnespublications (Imprint of|
Elsevier), 2" Ed., 2004




COURSEOUTCOMES: Bloom’s
Uponcompletionofthecourse,thestudentswillbeableto: Taxonomy

Mapped
CO1 | Explorethearchitectureof8085,ARMandPIC microcontrollers. K2
CO2 | IllustratetheFileRegisters,Memoryandemployassemblylanguage programming K2
CO3 | Createinterfacebetweendigitalsystemandinput/output devices K2
CO4 | Designanddevelopmicrocontrollerbasedreal -timeapplications K3
COS5 | DesignandDevelopskillinsimpleprogramwritingfor8085,ARMand PIC K3

microcontroller-based control applications

COURSEARTICULATIONMATRIX:

a)COandPO Mapping
COs/P |P |P |PO |PO |PO |PO | PO | PO | PO | PO PO PO PSO1 | PSO2 | PS
Oos |0|lO0 |3 |4 |5 6 7 8 9 10 11 12 03
1 |2
col |2 (2 |1 1 2 2 - - - - - 1 2 1 1
co2 |2 |3 |1 2 2 2 - - - - - 1 3 3 1
co3 |3 |3 |3 2 0 0 - - - - - 2 3 3 1
co4 |3 |2 |3 2 0 0 - - - - - 2 3 2 2
cos |3 |1 |3 2 2 2 - - - - - 2 2 2
22EPC (3 |2 |2 2 2 2 - - - - - 2
515

1-Slight,2 —-Moderate,3— Substantial

b)COandKeyPerformancelndicatorsMapping

COl1

1.1.1,1.3.1,2.1.1,2.1.1,2.2.2,2.2.4,2:3.1,2.4.43.1.6,3.2.3,4.212,43.1,5.1.1,5.1.2,5.2.1,53.2,
6.1.1,12.1.1,12.3.1

CO2

1.1.1,1.1.2,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.1,2.2.3,2.3.1,23.2,2.4.1,2.43,2.4.4,3.1.1, 3.1.6,
33234.14.1.1412414,422,43.1,5.1.1,5:1.2,52.1,532,6.1.1,12.1.1

CO3

1.1.1,1.1.2,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.1,22.3,2.2.4,2.3.1,2.3.2,2.41,2.43,2.44,3.1.1,
3.1.2,3.1.3,3.1.6,3.2.1,3.2.2,3.2.3,3.3.1,3.3.234.1.4.1.1,4.1.2,4.14,42.1,42.2,12.1.1, 12.1.2,
12.2.1

CO4

1.1.1,1.1.2,13.1,14.1,2.1.1,2.1.2,2.1.3,2.2.1,22.4,2.3.2,24.1,2.42,3.1.2,3.1.3,3.1.6,3.2.1,
322,32333.133.23413424.1.1,41.2,4.13,4.14,42.1,122.1,12.2.2,12.3.2

CO5

1.1.1,1.1.2,1.3.1,2.1.3,2.2.2,2.24,2.3.1,2.42,3.1.2,3.1.3,3.1.4,3.1.5,3.1.6,3.2.1,3.2.2,3.2.3,
33.1,3.3.234.2,41342142.243.1,5.1.1,5.1.2,6.2.1,7.1.1,7.2.2,8.1.1,12.2.1,12.2.2,
12.3.2




ASSESSMENTPATTERN-THEORY

Test/Bloom’s Rememberi | Understanding | Applying | Analyzing | Evaluating | Creating | Total
Category* ng (K1) % (K2) % (K3) % (K4) % (KS) % (K6) % %
CATI 10 40 40 10 - - 100
CAT2 10 40 40 10 - - 100
Individual - 20 40 40 - - 100
Assessmentl
/CaseStudy1/
Seminar 1/
Projectl
Individual - 20 40 40 - - 100
Assessment2
/CaseStudy?2/
Seminar 2 /
Project2
ESE 10 40 40 10 - - 100




22EPCS16 POWERELECTRONICS SEMESTERV

PREREQUISITES CATEGORY |L|T|P| C
NIL PC 3/0(0 3
Course Tolearnabouttheoperationofdifferenttypesofpowersemiconductordevicesand circuits
Objectives and identify the more efficient circuit for specific applications.

UNIT-I POWERSEMICONDUCTORDEVICES | 9 Periods

Basicstructure and switchingcharacteristicsofPowerdiode-Powertransistor-SCR-TRIAC— GTO
- MOSFETandIGBT-RatingsofSCR-SeriesParalleloperationof SCR-di/dtanddv/dtprotection

- Gatedrivingcircuits-Introductiontowidebandgapdevices.

UNIT 11 CONTROLLEDRECTIFIERS | 9 Periods

Operation and analysis of 1® half and fully controlled rectifiers with R- RL and RLE load (Fully
controlled and Half controlled) and analysis of rectifiers - Operation of 3® Half and Fully controlled
Rectifier with R and RL loads - Operation of Vienna Rectifiers-Effect of source impedance in 1®Pand
3@ Full converters - 1d and 3®Dual Converters.

UNIT-1II DCCHOPPERS 9 Periods

Classification and operation of different types-ofchoppers -Control strategies — Forcedcommutation-
Operation of voltage, current and load commutated choppers - Cuk and SEPIC converters - SMPS.

UNIT-IV__ | INVERTERS [ 9 Periods

Types of inverters - Operation of 1® - 3® bridge inverters (120 and 180 degree modes) — Current
Source Inverter - 1® ASCSL1® and 3® PWM invetters — types of PWM (single pulse, multiple pulse
and sine PWM) - Modulation Index-Fourier analysis of PWM inverter output voltage. Introduction to
Multilevel inverter — Types — Operation — Applications.

UNIT-V | ACVOLTAGECONTROLLERS | 9 Periods

Types of control (Phase and Integrated cycle control) - Operation of 1® voltage regulator with R- RL
loads - Operation of 3® AC voltage controller with R load - 1® step up and step down cyclo
converters - Concept of matrix converter

ContactPeriods:
Lecture:45Periods Tutorial:0Periods Practical:0Periods Total:45Periods

TEXTBOOK:

1 | MuhammadH.Rashid “ PowerElectronics-Circuits-DevicesandApplications ’PrenticeHall of
India- New Delhi- Fourth Ed.- 2014

2 | NedMohan “PowerElectronics-ConverterApplicationsandDesignWiley ”, 3 Ed., Reprint 2009.

3 | Dr.P.S.Bhimbra “PowerElectronics ”KhannaPublishers,5”’Ed.,Reprint20] 4

REFERENCES:

1 | Singh.M.DandKhanchandani.K.B"PowerElectronics"TataMcGrawHillPublishingCo. Ltd, New
Delhi- 3rd Reprint 2012

2 | Dubey-G.K.,Doradla.S.R.,Joshi.A.,Sinha.R.M.K-"ThyristorisedPowerControllers"-New Age
International Publishers Ltd.-1st Ed., Reprint 2012

3 | VedamSubramaniam-"PowerElectronics"-NewAgelnternational(P)PublishersLtd.-2nd Ed.,
Reprint, 2012.




COURSEOUTCOMES: Bloom’s

Uponcompletionofthecourse,thestudentswillbeableto: Taxonomy
Mapped

CO1 | Acquireknowledgeaboutfundamentalconceptsandtechniquesusedin K2

power electronics.
CO2 | Illustrate andcompareperformanceofvariouspowersemiconductordevices K3
andswitchingcircuits

CO3 | Demonstratetheoperationofpowerelectronicconverters. K2

CO4 | Selectsuitabledevicesbyassessingthecircuitsforvariousapplications. K4

CO5 | Analyzeandevaluatetheperformanceofapowerelectroniccircuit. K5

COURSE ARTICULATION MATRIX:

a)COandPO Mapping

COs/P|(P (PO | PO |PO |PO|PO |PO |[PO [PO | PO | PO |PO |PSO | PSO | PSO

Os |0 |2 3 4 5 6 7 8 9 10 11 12 1 2 3

1

CO1 3 2 2 2 2 ) 1 1 - - - 1 2 3 2

co2 | 3 2 2 2 1 2 2 - - - - 2 |3 2 1

Cco3 | 3 2 2 2 1 - - 1 - - - 1 1 3 2

Cco4 | 3 2 1 2 2 3 1 1 - - - 2 |3 1 2

Cos5 | 2 3 2 2 2 - . - - - - 1 2 1 3

22EP |3 |3 2 3 2 3 2 1 - - - 1 3 2 2

C516

1-Slight,2 —Moderate,3— Substantial

b)COandKeyPerformancelndicatorsMapping

COl1

1.1.1,1.1.2,1.2.1,1.3.1,2.1.2,2.1.3,2.2.1,2.2.3,2.2.42.31,2.4.1,2.4.2.2.44,3.1.1,3.1.3,3.1.5,3.1.6,3.2.2,3.

324.1.14.134.2.1,433,5.1.1,5.2:1,53:1,5.3.2,6.2.1,7.2.2,8.2.1,12.3.1,

CO2

1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.2,22.3,2.3.1,2.4.1,2.43,3.1.2,3.1.4,3.2.1,3.3.1,3.4.2 4.
134.1443.1,433,52.1,53.1,6.1.1,7.1.1,7.2.1,12.1.2,12.2.1,12.3.1,

CO3

1.1.1,1.1.2,1.2.1,1.3.1,2.1.1,2.1.3,22.1,2.2.2,2.32,2.42,2.44,3.1.1,3.1.2,3.1.4,3.1.6,3.2.1,3.2.2,3.3.2 4.
1.1,413,42.1,43.1,43.4,5.1.2,5.3.2,8.2.1,12.1.2,12.2.2,

CO4

1.1.1,1.1.2,1.3.1,1.4.1,2.1.1,2.1.3,2.2.2,2.2.42.3.1,2.4.1,2.43,3.1.4,3.23,3.42,41.24.1.443.2,5.1.1,5.

2.1,53.1,6.1.1,6.2.1,7.2.2,8.2.2,12.1.1,12.1.2,12.2.2,12.3.2,

COs5

1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.2,2.2.1,2.2.2,2.2.3,2.2.42.3.1,2.3.2,2.42,2.43,2.443.1.2,3.1.43.1.5,3.
1.6,32.133.1,34.1,4.1.14.13,41.4,422433,5.12,5.2.1,52.2,53.2,7.1.1,722,12.3.1,12.3.2,




ASSESSMENTPATTERN-THEORY

Test/Bloom’s Rememberi | Understanding | Applying | Analyzing | Evaluating | Creating | Total
Category* ng (K1) % (K2) % (K3) % (K4) % (KS) % (K6) % %
CATI 10 30 30 20 10 - 100
CAT2 10 30 30 20 10 - 100
Individual - 30 30 20 20 - 100
Assessment]
/CaseStudy1/
Seminar 1/
Projectl
Individual - 30 30 20 20 - 100
Assessment2
/CaseStudy?2/
Seminar 2 /
Project2
ESE 10 30 30 20 10 - 100




22EPCS17 ELECTRICALMACHINEDESIGN SEMESTERV

PREREQUISITES CATEGORY (L (T |P| C
NIL PC 311(0 4
Course ToimpartknowledgeondesigningstaticandRotatingmachinesbasedupon fundamental

Objectives theories.

UNIT-I FUNDAMENTALSOFELECTRICALMACHINEDESIGN | 9 Periods

Major considerations in Electrical Machine Design - Electrical Engineering Materials - Space factor -
ChoiceofSpecificElectricalandMagneticloadings-Conceptofmagneticcircuit-MMFcalculation

for various types of electrical machines - Thermal considerations - Heat flow - Temperature rise and
Insulating Materials - Rating of machines - IE3,]JE4,NEMA Standard specifications.

UNIT-1I | DESIGNOF DCMACHINES | 9 Periods

Output Equations - Main Dimensions - Choice of Specific Electric and Magnetic Loading - Magnetic
CircuitsCalculations-Carter’sCoefficient-Netlengthoflron-Selectionofnumberofpoles-

Design of Armature, commutator, air gap, field poles, field coil and brushes - Performance prediction
using design values

UNIT-III | DESIGNOF TRANSFORMERS | 9 Periods

OutputEquations -Main Dimensions-KVAoutput for single- andthree phasetransformers -Window
space factor - Design of core, yoke and winding - Overall dimensions = Operating characteristics - No
loadcurrent-Temperaturerisein Transformers-Designof Tankandcoolingtubesoftransformers-
IntroductiontoResintypeandOilless Transformer.

UNIT-IV | DESIGNOFINDUCTIONMOTORS | 9 Periods

Output equation of Induction motor - Main dimensions - Design of'stator - Choice of Average flux
density- Length of air gap- Rules for selecting rotor slots of squirrel cage machines- Design ofrotor
bars,slots andendrings-Designofwoundrotor -Magneticleakagecalculations-Leakagereactance
ofpolyphasemachines-Magnetizingcurrent-Shortcircuitcurrent-Operatingcharacteristics-

Lossesand Efficiency.

UNIT-V | DESIGNOFSYNCHRONOUSMACHINES | 9 Periods

Output equations - Choice of Electrical and Magnetic Loading - Design of salient pole machines -
Short circuit ratio - Shape of pole face - Armature design - Estimation of air gap length - Design of
rotoranddamperwinding-Determinationoffullloadfield-Designoffieldwinding-Designof
turboalternators-Rotor design.

ContactPeriods:
Lecture:45Periods Tutorial:15Periods Practical:0Periods Total:60 Periods

TEXTBOOK:

1 | Pyrhonen,Juha,etal., “DesignofRotatingEElectricalMachines”’, Wiley, UnitedKingdom,201 3.

2 | SawhneyA.K, “AcourseinElectricalMachineDesign ”, DhanpatRaj&Co,2016




REFERENCES:

Current Machinery”, N.p., Creative Media Partners, LLC, 2018.

1 | Gray,Alexander, “ElectricalMachineDesign: TheDesignandSpecificationofDirectand Alternating

2 | Lipo,ThomasA. “IntroductiontoACMachineDesign”’, Wiley, UnitedKingdom,2017.

3 | VishnuMurthy, KM. “ComputerAidedDesignofElectricalMachines ”, BSPublications,India, 2015.

4 | VRajini,V.SNagarajan, “ElectricalMachineDesign”, Pearson,2017.

COURSEOUTCOMES: Bloom’sTaxonomy
Uponcompletionofthecourse,thestudentswillbeableto: Mapped

CO1 | Illustratethebasicsofdesignconsiderationsforrotatingandstatic electrical K2

machines.

CO2 | DesignDCmachinesasperrequirements. K3

CO3 | CreateTransformersasperrequirements. K2

CO4 | DevelopInductionmachinesasperrequirements. KS

CO5 | Formulateandanalyzesynchronousmachines. K4

COURSEARTICULATIONMATRIX:

a)COandPO Mapping

COs/P | PO PO PO3 | PO |PO |PO |PO | P P PO | PO [ PO |PSO |PSO |PSO
Os 1 2 4 5 6 7 08|09 10 |11 |12 1 2 3
COl1 3 3 3 3 1 - - - - - - 2 2 3 1
CO2 3 2 3 3 2 - - - - - - 1 3 3 2
CO3 3 3 3 3 2 - - - - - - 2 2 2 3
CO4 3 3 3 3 2 - - - - - - 2 3 3 2
CO5 3 3 3 3 2 - - - - - - 1 3 3 3

22EPC 3 3 3 3 2 - - - - - - 2 3 3 2
517

1-Slight,2 —Moderate,3— Substantial




b)COandKeyPerformancelndicatorsMapping

COl1 1.1.1,1.1.2,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,22.2,2.2.322.423.1,2.4.1,242,243,2.44,3.1.1,
3.13,3.1.4,3.1.6,3.2.1,3.2.2,3.2.3,3.3.1,3.4.1,3.42,4.1.1,4.1.2,413,41.442.1,42.2,43.1,
4334345.12,5.2.1,12.1.2,12.2.1,12.3.2

CO2 1.1.1,1.1.2,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,22.2,2.2.3,2.3.2,2.4.1,2.42,2.43,3.1.1,3.1.3,3.1.4,
3.1.6,3.2.1,3.22,3.23,3.3.1,34.1,3.42,41.1,412,4.13,42.1,42.2,43.1,43.3,43.4,5.1.2,
52.1,53.1,12.1.2,12.3.2

CO3 1.1.1,1.1.2,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,22.2,2.2.322.4,23.1,23.2,24.1,242,243,3.1.1,
3.13,3.1.4,3.1.6,3.2.1,3.2.2,3.2.3,3.3.1,3.4.1,3.42,4.1.1,4.1.2,413,42.1,42.2,43.1,43.3,
434,51252.1,53.1,12.1.2,12.2.1,12.3.2

CO4 1.1.1,1.1.2,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.2,2.2.3,2.2.423.1,2.4.1,2.42,2.43,3.1.1,3.1.3,
3.14,3.1.6,3.2.1,3.2.23.2.3,3.3.1,3.4.1,3.42,4.1.1,4.1.2,4.13,42.1,42.2,43.1,43.3,43.4,
5.1.2,5.2.1,53.1,12.1.2,12.2.2,12.3.2

COs 1.1.1,1.1.2,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,22.2,2.2.3,2.2.42.3.1,2.3.2,2.4.1,2.42,2.4.3,2.4 4,
3.1.1,3.1.3,3.1.4,3.1.6,3.2.1,3.2.2,3.2.3,3.3.1,3.4.1,3.4.2,4.1.1,4.1.2,413,42.1,42.2,43.1,
43343451.2,52.1,53.1,122.1,12.3.2

ASSESSMENTPATTERN-THEORY

Test/Bloom’s Rememberi | Understanding | Applying | Analyzing | Evaluating | Creati | Total
Category* ng (K1) % (K2) % (K3) % (K4) % (K5) % ng(K6) %
%
CATI 10 30 30 20 10 - 100
CAT2 10 30 30 20 10 - 100
Individual - -
Assessment]
/CaseStudy1/ 30 30 20 20 100
Seminar 1/
Projectl
Individual - -
Assessment2
/CaseStudy?2/ 30 30 20 20 100
Seminar 2 /
Project2
ESE 10 30 30 20 10 - 100




22EMC572 C?g:i{ig:;ﬁgg::}i gIA SEMESTERIV
PREREQUISITES CATEGORY |L | T| P | C
NIL MC 310(0]0
Course Theobjectiveofthecourseistofamiliarizethestudentsontherole,powersand

Objectives functionsofIndiangovernment. Alsounderstandtherecentactsinlndia.

UNIT-I INTRODUCTIONANDEMERGENCYPROVISIONS 9 Periods

Historical Background: The Company rule, The Crown rule - Constituent Assembly: Composition,
Objectives—PreambleandSalientfeaturesofthelndianConstitution-FundamentalRights, Fundamental
Duties,DirectivePrinciplesofstatepolicy,EmergencyProvisions-NationalEmergency,PresidentRule,
FinancialEmergency.

UNIT-II SYSTEMOFGOVERNMENT 9 Periods

Parliamentarysystem:merits,demerits,reasonsforadoptingparliamentarysystem—Federalsystem:
Evaluationoffederalfeatures—Centre-Staterelations: Legislative,AdministrativeandFinancialrelations —
Local Government :Panchayati Raj and urban local government.

UNIT-III ‘ UNIONANDSTATEGOYERNMENT ‘ 9 Periods

PresidentofIndia:Election,Powersandfunctions-PrimeMinisterandCabinet: Structureandfunctions—
Governor: Powers and functions- Chief Minister and:Council of Ministers: Functions.

UNIT-IV ORGANSOFGOVERNANCEANDRECENTACTS 9 Periods

Parliament: Lok Sabha and Rajya Sabha, Composition and powers —State Legislative Assembly and
LegislativeCouncil:Compositionandpowers—Judicial SysteminIndia: Structureandfeatures—Supreme
CourtandHighCourt:Composition,Jurisdiction,Recentactsinsignificance-RTI,Citizenshipact, POCSO Act.

UNIT-V POLITICALDYNAMICS 9 Periods

Politicalparties: Partysystem,RecognitionofNationalandStateparties—Elections: Electoralsystemand
reforms—Pressuregroups—NationalIntegration:Obstacles,NationalIntegrationCouncil-Foreign Policy:
Principles and Objectives.

ContactPeriods:
Lecture:45Period Tutorial:0PeriodPractical:0Period Total:45Periods

TEXTBOOKS:

1 | National portal of India, “The Constitution of India” (Full Text),
https.//legislative.gov.in/constitution-of- india

2 | Dr.B.R.Ambedkar, “TheConstitutionofIndia”,SudhirPrakashan,2020.

REFERENCES:
1 DurgaDasBasu, “IntroductiontotheConstitutionofIndia, LexisNexis, 2022
2 P.M.Bakshi, “TheConstitutionofIndia” ,LexisNexis, 2020
3 SubashC Kashyap, “OurParliament” ,NationalBook Trust, 2021
4 SubashC Kashyap, “OurPoliticalSystem” National Book Trust, 2011




COURSEOUTCOMES: Bloom’s

Uponcompletionofthecourse,thestudentswillbeableto Taxonomy
Mapped

CO1 KnowtheevolutionofIndianConstitutionanditsbasic premises. K1

CcO2 ExplainthesystemofgovernanceinIndia. K2

CO3 DescribethestructureofUnionandStateGovernments K2

CO4 ObtaintheknowledgeoffunctionsofLegislatureandJudiciary K1

CO5 KnowthepoliticalsystemofIndia K1

a)CO andPO Mapping

COs/ PO (PO |PO|PO (PO |PO |PO |PO|(PO |PO (PO |PO |PSO |PS |PSO

POs 1 2 3 |4 5 6 7 8 |9 10 (11 |12 |1 O |3

2

Col1 - - - |- - - - - |- - - - - - 1

co2 |- |- |- - - [t - [t [t |- - - - 1T h

cos |- |- |- - - T2 - [t v |- - - |- |-

co4 |- |- |- |- |- =2z |- |- |- |- |- 1

COs5 - - - |- - 2 - Zar il - - - - - -

22EMCS |- - - - - 2 - =) - - - - -

72

1-Slight, 2-Moderate,3— Substantial

b)COandKeyPerformancelndicators Mapping

CO1 6.1.1,6.2.1,8.1.1,8.2.1,8.2.2,9.1.2

CcO2 6.1.1,6.2.1,8.1.1,8.2.1,8.2.2,9.1.2

CO3 6.1.1,6.2.1,8.1.1,8.2.1,8.2.2

CO4 6.1.1,6.2.2,9.1.2,9.2.1

CO5 6.2.2,8.1.1,8.2.2,9.1.2,9.2.1

ASSESSMENTPATTERN-THEORY

Test / Remembe | Understa | Applying | Analyzin| Evaluatin | Creating | Total

Bloom’s ring nding K3) % |g g (K5) % | (Ké6) % %

Category* |(K1)% (K2)% (K4)%

CATI1 50 50 - - - - 100

CAT2 50 50 - - - 100

Individual -

Assessment]

/Case Study |50 50 - - 100

1/Seminar1

/ Projectl

Individual -

Assessment2

/Case Study |50 50 - - 100

2/Seminar2

/Project2

ESE 50 50 - - - - 100




22EPC518 MICROPROCESSORS,MICROCONTROLLERSAND
APPLICATIONS LABORATORY SEMESTER:V
PREREQUISITES CATEGORY (L | T| P | C
NIL PC 0,0 3 |15
Course TolearntheprogrammingandinterfacingaspectsofMicroprocessorsandmicro
Objectives controller and to applymicrocontrollers in real time control applications.
LISTOFEXPERIMENTS: 45 Periods
1. Programmingof8085 Microprocessor
2. Programmingof ARM processors
3. ProgrammingofPICmicrocontroller
4. Interfacingofswitchesanddisplaydevicesusingmicrocontrollers
5. InterfacingofD/A andA/Dconvertersusingmicrocontrollers
6. Interfacingof keyboard and displayusing microcontrollers
7. Interfacingof stepper motor usingMicrocontrollers.
8. Interfacingofanalogand digitalsensorsusingmicrocontrollers
9. MPPTalgorithmsforsolarphotovoltaicsystemusingmicrocontrollers
ContactPeriods:
Lecture:0Periods Tutorial:0Periods Practical:45Periods  Total:45Periods
COURSEOUTCOMES: Bloom’s
Uponcompletionofthecourse,thestudentswillbeableto: Taxonomy
Mapped
CO1 | Familiarizewith theAssemblylevel Programming. K2
CO2 | EmployProgrammingTointerfacevariousl/O devices K3
CO3 | ApplytheConceptstoAcquireInDepthKnowledgeonrealtime
applications. K3
CO4 | Analyzeabstractproblemsandapplyacombinationothardwareand K4
software to address the problem.
CO5 | Explorethevariousprogrammingplatformsandcontrollers K6




COURSEARTICULATIONMATRIX:

a)COandPO Mapping
COs/P |P| PO | PO | PO | PO | PO | PO | PO | PO9 | PO | PO | PO PSO | PSO | PS
Os 0|2 3 4 5 6 7 8 10 | 11 | 12 1 2 03
1

CO1 212 2 2 2 2 2 - - 1 1 - 3 3 3

co2 |33 1 2 2 - - - - - - 2 2 3 2

CO3 313 1 2 2 - - - - 2 3 2 3 2 3

co4 |32 2 2 2 - 2 - - 1 2 - 3 2 3

Co5 |32 2 2 2 - 2 2 - 1 3 3 3 3 3

22EPC
518 312 2 2 2 2 2 2 - 1 2 2 3 3 3

1-Slight,2 —Moderate,3— Substantial

b)COandKeyPerformancelndicatorsMapping

COl1

1.2.1,1.3.1,14.1,2.3.1,2.3.2,2.44,3.1.3,3.1.6,3.2.1,4.14,42.1.43.4,5.1.1,53.1,6.1.1,7.1.1,7.2.2,10.1.
1,10.3.1,11.1.1

CO2

1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.2,2.1.3,2.2.1,2.23,2.3.1,2.3.2,24.1,2.42,2.43,2.4.43.1.6,3.2.1,3.2.2
,3.2.3,4.1.1,413,4.14,5.1.1,5.2.1,5.3.1,12.1.2,12.2.2,12.3.2

CO3

1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.2,2.1.3,22.1,2.2.3,2.3.1.2.3.2,2.4.1.2.42,243,2.44,3.1.63.2.1,3.2.2
,3.2.3,4.1.1,413,4.14,5.1.1,5.2.1,5.3.1,12.1.2,12.2.2,12.3.2,10.1.1,10.2.2,10.3.1,11.1.1,11.2.1,1 1.3.
1,11.3.2,12.3.1,12.3.2

CO4

1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.1,223,2.2.4,2.42.2.43,2.44,3.1.3,3.1.43.1.5,3.1.6
,3.2.1,32233.14.12,414,4215.12,522,53.2,7.1.1,72.2,10.1.1,10.3.1,11.2.1,11.1.2,11.3.2

COs5

1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.1,22.3,22.4,2.42.2.43,2.44,3.1.3,3.1.43.1.5,3.1.6
,3.2.1,32.233.1,4.1.2,4.1.4,42.1,5.1.2,5.2.2,53.2,7.1.1,7.2.2,10.1.1,10.3.1,11.2.1,11.1.2,
113.2,82.1,82.2,11.1.1,11.1.2,11.2.1,12.1.2,12.2.1,12.3.1,12.3.2




22EES510 CONTROLSYSTEMSANDSIMULATION SEMESTERYV

LABORATORY
PREREQUISITES CATEGORY |L|T|P| C
NIL ES 0103 1.5
Course Toimpartpracticalexperienceonthetheoreticalknowledgegainedinthefieldof

Objectives controlsystemsandtoprovideadequateexposureinthedesignofclosedloop systems.

LISTOFEXPERIMENTS | 45 Periods

1. Openloopandclosedloopspeedcontrol system.
2. Digitalpositioncontrolsystem.
3. Transferfunctionofarmature-controlledDCmotor.
4. Transferfunctionoftield-controlledDCmotor.
5. TransferfunctionofseparatelyexcitedDCgenerator
6. RootlocusdesignforDCmotordigitalpoesitioncontrol.
7. FrequencyresponsedesignmethodforDCmotorspeedcontrol.
8. DesignandSimulationofPlandPIDcontrollersforafirstandsecondordersystemwithdeadtime.
9. DesignandSimulationofLagandLeadcompensators.
10. StudyofPLCprogramming-LadderLogic:SpeedcontrolofDCmotor usingindustrialPLC.
11. ControllogicdesignforBLDC motor.

ContactPeriods:
Lecture:0Periods Tutorial:0Periods Practical:45Periods  Total:45Periods
COURSEOUTCOMES: Bloom’s
Uponcompletionofthecourse,thestudentswillbeableto: Taxonomy
Mapped
CO1 | Analyzeandsynthesizeopenloopandclosedloopcontrolsystemsfromthe theory K3
of Control System Engineering
CO2 | Evaluatethebehavioralperformanceofvariouscontrolsystemswith respect to K3
stability
CO3 | Designfeedbackcompensators/controllerstoachieveasetofdesiredclosed loop K3
system characteristics and design a compensator in the frequency domain to
meet specific design requirements using a lead compensator, lag
compensator, or lead-lag compensator.
CO4 | DevelopaPLCprogramforanautomaticcontrolsystemofamedium degree of K6
complexity and select the right hardware for a given application
COS5 | Perform root locus of a system to determine the range of values for which K4
the system will be stable and analyze the stability with the addition of pole
or zero.




COURSEARTICULATIONMATRIX:

a)COandPO Mapping

COs/P [ PO | PO | PO | PO | POS [ PO | PO | PO | PO9 | PO | PO PO | PSO | PS | PSO
Os 1 2 3 4 6 7 8 10 |11 12 |1 02 |3
Col1 3 3 2 2 3 0 0 0 3 1 1 0 3 3 3
(6(0 3 3 2 2 3 0 0 0 3 1 1 0 3 3 3
CO3 3 3 2 2 3 0 0 0 3 1 1 0 3 3 3
CO4 3 3 2 2 3 0 0 0 3 1 1 0 3 3 3
COs 3 3 2 2 3 0 0 0 3 1 1 0 3 3 3

22EES | 3 3 2 2 3 0 0 3 1 1 3 3 3
510

1-Slight,2 —Moderate,3— Substantial

COandKeyPerformancelndicatorsMapping

Col1

1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2:1.1,2.1.2,2.1.3,2.2.1.2.2.2,2.2.3,2.2.4,2.3.1,2.3.22.4.1,2.4.2,2.4.3,2.4.4,3
2.1,3.223.233.4.1,3.42,4.134.1442.1,5.1.1,5.1.2,5.2:1,5.2.2,5.3.1,5.3.2,6.1.1,6.2.1,7.1.1,7.1.2,7.
2.1,722,.81.1,82.1,82.2,9.1.1,9.1.29.2.19.2.2,9.2.3,9.2.4,9.3.1,10.3.1,10.3.2,11.1.1

602

1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.1,2.2.2,2.2.3,2.2.4,2.3.1,2.3.22.4.1,2.4.2,2.4.3,2.4.4,3
2.13.2232334.13424.134.14,42.1,5.1.1,5.1.2,5.2.1,5.2.2,5.3.1,5.3.2,6.1.1,6.2.1,7.1.1,7.1.2,7.
2.1,7228.1.1,8.2.1,82.2,9.1.1,9.1.2,9.2.19.2.29.2.3,9.24,9.3.1,10.3.1,10.3.2,11.1.1

COo3

1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2.2.1.3,2.2.1,2.2.2,2.2.3,2.2.4,2.3.1,2.3.22.4.1,2.4.2,2.43,2.4.4,3
2.1,32232334.1,342,4.134.14,42.1,5.1.1,5.1.2,5.2.1,5.2.2,5.3.1,53.2,6.1.1,6.2.1,7.1.1,7.1.2,7.
2.1,72281.1,82.1,8229.1.1,9.1.2,92.19.22,9.2.3,92.4,9.3.1,103.1,103.2,11.1.1

CO4

1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2.2.13,2.2.1,22222.3,2.2.42.3.1,2.3.22.4.1,2.4.2,2.4.3,2.4.4,3
2.1,32232334.1,342,4.134.14,42.1,5.1.1,5.1.2,52.1,5.2.2,5.3.1,5.3.2,6.1.1,6.2.1,7.1.1,7.1.2,7.
2.1,7228.1.1,82.1,822,9.1.1,9.1.2,92.1922,9.2.3,9.2.4,93.1,10.3.1,10.3.2,11.1.1

CO5

1.1.1,1.1.2,1.2.1,1.3.1,1.41,2.1.1,2.1.2.2.1.3,2.2.1,222223,2.24,2.3.1,2.3.22.4.1,2.4.2,2.4.3,2.4.4,3
2.1,322323341342,4.134.144.2.15.1.1,5.1.2,52.1,5.2.2,5.3.1,53.2,6.1.1,6.2.1,7.1.1,7.1.2,7.
2.1,7228.1.1,8.2.1,82.2,9.1.1,9.1.2,9.2.19.2.2,9.2.3,9.2.4,9.3.1,10.3.1,10.3.2,11.1.1




SEMESTER VI

22EPC619 POWERSYSTEMANALYSIS SEM}\E]?TER
PREREQUISITES CATEGORY |L|T|P| C
NIL PC 3(]1]0 4
Course To model and analyze the electric power network under normal and abnormal

Objectives operating conditions forthe design of protective and control apparatuses through the
analysis results

UNIT-I POWERSYSTEMMODELLING | 9+3Periods

Need for system planning and operational studies — Basic components of a power system - Single
line diagram— Per phase and per unit analysis — Generator — Transformer — Transmission line and
loadrepresentationfordifferentpowersystemstudies-Primitivenetwork—ConstructionofY -bus
usinginspectionandsingulartransformationmethods.

UNIT-1I | POWERFLOWANALYSIS |  9+3 Periods

Importance of power flow analysis in planning and operation of power systems — Statement of power
flow problem — Classification of buses = Development-of power flow model in complex variables
form — Iterative solution using Gauss-Seidel method — Q-limit check for voltage controlled buses —
Powerflowmodelinpolarform—IterativesolutionusingNewton-Raphsonmethod, Fast
DecoupledMethodforLFA.

UNIT-III | ANALYSISOFBALANCEDFAULTS | 9+3 Periods

Importanceofshortcircuitanalysis—Assumptionsinfaultanalysis—AnalysisusingThevenin’s
theorem—Z-bus-Buildingalgorithm-FaultanalysisusingZ-bus—Computationsofshortcircuit capacity, post
fault voltages and currents.

UNIT-IV | ANALYSISOFUNBALANCEDFAULTS | 943 Periods

Introduction to symmetrical components — Sequence impedances — Sequence circuits of synchronous
machine,transformerandtransmissionlines—Sequencenetworks-analysisofsinglelinetoground,
linetolineanddoublelinetogroundfaultsusingThevenin’stheoremandZ-bus.

UNIT-V___ | STABILITYANALYSIS [ 9+3 Periods

Importance of stability analysis in power system planning and operation — Classification of power
system stability — Rotor angle and voltage stability — Single Machine Infinite Bus (SMIB) system:
Swing Equation — Equal area criterion — Determination of critical clearing angle and time — Solution
ofswingequationbyModifiedEuler methodandRunge-Kuttafourthorder method.

ContactPeriods:
Lecture:45Periods Tutorial:15Periods Practical:0Periods  Total:60Periods

TEXTBOOK(Maximum?2):

1 | P.Venkatesh,B.V.Manikandan,S.CharlesRaja,A.Srinivasan“ElectricalPowerSystems-
Analysis,SecurityandDeregulation”’PHILearningPrivateLimited,NewDelhi, 2012

2 | Nagrathl.J.andKothariD.P*“ModernPowerSystemAnalysis”TataMCGrawHill,Publishing
Co.Ltd.,NewDelhi,3rdEdition2011




REFERENCES(Minimum4andMaximum6):

JohnJGrainger andWilliamDStevensonJR“PowerSystemAnalysis”TataMCGrawHill,6th
Reprint,2007
2 | WadhwaC.L,“ElectricalPowerSystems”,WileyEasternLtd.,NewDelhi,2009.
3 | Olle.l.Elgerd,“ElectricEnergySystemsTheory—AnIntroduction”, TataMcGraw Hill
PublishingCompanyLimited,NewDelhi,SecondEdition,2012.
4 | HadiSaadat,“PowerSystemAnalysis”, TataMcGrawHillEducationPvt.Ltd.,NewDelhi,2 1st
reprint,2010.
COURSEOUTCOMES: Bloom’s
Taxonomy
Uponcompletionofthecourse,thestudentswillbeableto: Mapped
CO1 | Modelthepowersystemundersteadystateoperatingconditions. K6
CO2 | Illustratenumericalmethodstosolvethepowerflow problem. K2
CO3 | Analyzethesystemunderfaultconditions. K4
CO4 | Examinethetransientbehaviorofthepowersystemunderfaultconditions. K4
CO5 | Evaluatethepowersystemnetworkforstableoperation. K5
COURSEARTICULATIONMATRIX:
a)COandPO Mapping
COs/ | PO | PO |[PO | PO | PO |PO | PO | PO | PO | PO PO PO PSO | PSO | PSO
POs |1 2 3 4 5 6 ) 8 9 10 11 12 1 2 3
Cco1l |3 3 3 3 3 - - - - - - 3 3 3 2
co2 |3 3 3 3 3 - - - - - - 3 3 3 2
Cco3 |3 3 3 3 3 - - - - - - 3 3 3 2
Cco4 |3 3 3 3 3 - - - - - - 3 3 3 2
CO5 |3 3 3 3 3 - - - - - - 3 3 3 2
22EP |3 3 3 3 3 - - - - - - 3 3 3 2
C517

1-Slight,2 —Moderate,3— Substantial

b)COandKeyPerformancelndicatorsMapping

COl1

1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,12.1.2,2.1.3,2.2.1,2.22,2.2.3,2.2.42.3.1,2.3.2,2.4.1,2.42,2432443.1.
1,3.1.2,3.1.3,3.1.4,3.1.5,3.1.6,3.2.1,3:2.2,3.2.3,3.3.1,3.3.2,3.4.1,3.4.2,4.1.1,4.1.2,413,4.1.44.2.1,422 4.
3.14324334345.1.1,5.1.2,52.1,52.2,53.1,532,6.1.1,6.2.1,7.1.1,7.1.2,7.2.1,7.2.2,8.2.21,10.1.1,12.
1.1,12.1.2,12.2.1,12.2.2,12.3.1,12.3.2.

CO2

1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,22.1,22.2,22.3,224,23.1,23.2,24.1,242,2432443.1.
1,3.1.2,3.13,3.14,3.1.5,3.1.6,3.2.1,3.22,3.23,3.3.1,3.3.2,3.4.1,3.42,4.1.1,4.1.2,4.134.1.44.2.1,422 4.
3.14324334345.1.1,5.1.2,521,522,53.1,53.2,6.1.1,6.2.1,7.1.1,7.1.2,7.2.1,7.2.2,8.2.21,10.1.1,12.
1.1,12.1.2,12.2.1,12.2.2,12.3.1,12.3.2.

CO3

1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.1,2.2.2,2.2.3,2.2.42.3.1,2.3.2,2.4.1,2.42,2.43,2.4 4 3.1.
1,3.1.2,3.1.3,3.1.43.1.5,3.1.6,3.2.1,3.2.2,3.2.3,3.3.1,3.3.23.4.1,3.4.2,41.1,4.1.2,4.1.3,41.442.1,42.2 4.
3.14324334345.1.1,5.1.2,52.1,522,53.1,53.2,6.1.1,6.2.1,7.1.1,7.1.2,7.2.1,7.2.2,8.2.21,10.1.1,12.
1.1,12.1.2,12.2.1,12.2.2,12.3.1,12.3.2.




CO4

1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,22.1,22.2,2.2.3,2.24,23.1,23.2,24.1,2422432443.1.
1,3.1.2,3.13,3.14,3.1.5,3.1.6,3.2.1,3.22,3.23,3.3.1,3.3.23.4.1,3.42,4.1.1,4.1.2,4.13,4.1.44.2.1,4224.
3.14324334345.1.1,5.1.2,52.1,52.2,53.1,53.2,6.1.1,6.2.1,7.1.1,7.1.2,7.2.1,7.2.2,8.2.21,10.1.1,12.
1.1,12.1.2,12.2.1,12.2.2,12.3.1,12.3.2.

COs5

1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.1,2.2.2,2.2.3,2.2.4,2.3.1,2.3.2,2.4.1,2.42,2.43,2.44,3.1.
1,3.1.2,3.13,3.14,3.1.5,3.1.6,3.2.1,3.22,3.23,3.3.1,3.3.23.4.1,3.42,4.1.1,4.1.2,4.134.1.44.2.1,4224.
3.14324334345.1.1,5.1.2,52.1,522,53.1,53.2,6.1.1,6.2.1,7.1.1,7.1.2,7.2.1,7.2.2,8.2.21,10.1.1,12.
1.1,12.1.2,12.2.1,12.2.2,12.3.1,12.3.2.

ASSESSMENTPATTERN-THEORY

Test/Bloom’s Rememberi | Understanding | Applying | Analyzing | Evaluat | Creating | Total
Category* ng (K1) % (K2) % (K3) % (K4) % ing(K5) | (K6) % %
%
CAT1 20 20 20 20 20 - 100
CAT2 20 20 20 20 20 - 100
Individual 20 20 20 20 20 - 100
Assessment]
/CaseStudy1/
Seminar 1/
Projectl
Individual - 20 20 30 30 - 100
Assessment?2
/CaseStudy?2/
Seminar 2 /
Project2
ESE 20 20 20 20 20 - 100




22EPC620 INDUSTRIALDRIVESANDCONTROL SEMUSTER
PREREQUISITES CATEGORY (L | T | P| C
NIL PC 3(0(0 3
Course To learn the concepts of electrical drives and their applications in carrying out

Objectives modernindustrialprocessesandtoexposemoderndrivesforenergyconservation.

UNIT-1 SPEEDCONTROLOFDCMOTORS 9 Periods

Concept of Electric Drive — Classification of Electric Drives — Torque calculation, sizing of motor,
different types ofload torque, Speed/Torque characteristics-Heatingand coolingofdrives-Braking
methods—Methodsofspeedcontrol-WardLeonarddrives—Semi,FullconverterfedDCdrives—
Single, TwoandFourquadrantoperations—DualconverterfedDCdrives.

UNIT-I | DIGITALCONTROLOFDCMOTORS | 9 Periods

DigitaltechniqueinspeedcontrolofDCmotors—Advantages—Limitations—Closedloopcontrolof
DCdrives—Analog,DigitalandHybridspeedcontrol-controlof DCmotor using microprocessor.

UNIT-II | SPEEDCONTROLOFACMOTORS | 9 Periods

Speed control of AC motors — complete Speed / Torque characteristics — Braking methods. AC -AC
controllerfedACdrives,Inverterfed ACdrives,Frequencycontrol, V/Fcontrolofinductionand
synchronousmotor-Self control,Marginanglecontrolandpowerfactor control.

UNIT-1V ROTORSIDECONTROLOFINDUCTIONMOTOR 9 Periods

RotorsidecontrolofSlipringInductionmotorwiththyristorchopper—StaticcontrolofRotor
resistance—Slip-Energyrecoveryscheme—StaticScherbiusandKramersystems—Speedcontrol using
Microprocessor.

UNIT-V INDUSTRIALAPPLICATIONS 9 Periods

Choiceofselectionofmotors—Electricdriveapplications—Steelrollingmills—Cementmills—
Papermills-Textilemills—Sugarmills—Coalmines—MachineTools-E mobility

ContactPeriods:
Lecture:45Periods Tutorial:0Periods Practical:0Periods  Total:45Periods

TEXTBOOK:

1 | DubeyG.K*“FundamentalsofElectricalDrives” NarosaPublishingHouse, NewDelhi, 2nd
Ed. 2002.

2 | Sen,P.C.,“ThyristorDCDrives”, KriegerPublishingCompany 1991.

REFERENCES:

1 | Vedam Subramaniam, “Electrical Drives and Applications”, Tata McGraw Hill, New Delhi, 2nd
Edition 2010.

2 | MurphyJ M.D., “ThyristorControlofACMotors” PergamonPress,NewYork, 1973.

3 | KrishnanR., “Electric Motor and Drives: Modeling,Analysis and Control”, Pearson Education,
New Delhi, 2001.

4 | PillaiS.K., “AFirstCourseonElectricalDrives”, WileyEasternLtd.,Bombay,2ndEd.2007




COURSEOUTCOMES: Bloom’s
Uponcompletionofthecourse,thestudentswillbeableto: Taxonomy
Mapped
CO1 | Illustratetheroleofpowerelectronicsinmoderndrives. K2
CO2 | Designthedigitalcontrollerfordrives. K4
CO3 | DemonstratethespeedcontroltechniquesforACdrives K3
CO4 | Categorizedriveforparticularapplicationsconsideringthepresentand K4
futureneedsofindustries.
CO5 | Applymicroprocessorsincontrolofelectric drives K3

COURSEARTICULATIONMATRIX:

a)COandPO Mapping

COs/P | PO | PO (PO | PO | PO |PO PO (PO PO |PO | PO | PO |PSO |PSO |PSO
Os 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3
co1l |3 2 2 2 1 2 2 1 - - - 2 3 3 3
co2 |2 2 2 2 1 2 2 1 - - - 1 3 2 2
co3 |3 2 1 2 2 - 1 1 - - - 1 3 3 2
co4 (2 2 1 1 1 2 2 1 - - - 2 3 2 1
COs |3 1 1 2 2 - 2 1 - - - 2 3 3 2

22EPC | 3 2 1 2 1 1 2 1 - - - 2 3 3 2
620

1-Slight.2 —Moderate,3— Substantial

b)COandKeyPerformancelndicatorsMapping

CO1 1.1.1,1.1.2,1.2.1,1.3.1,2.1.2,2.1.3,2.2.1,2.2.4,2.423.1.1,3.1.2,3.1.5,3.2.23.3.2,4.1.1,4.1.3,41.2,43.3,5.1.
1,43.2,6.2.1,7.2.1,7.2.2,8.1.2,12.11,12.22

Cco2 |1.12121,141,2.1.1,2.1.2,2.1.3,22.3.2.1.3,24.1,2.423.1.2,3.1.4,3.2.1,3.3.1,3.4.2,4.1.3,43.1,4.3.3,5.2.
1,53.1,6.1.1,7.1.1,7.2.1,8.1.1,12.1.2,12.3.1

co3 |(1.1.1,1.1.2,1.2.1,1.3.1,2.2.1,2.2.2,2.3.2,2.42,2.44,3.1.1,3:1.2,3.2.2.3.3.2,4.1.1,4.1.3,43.1,43.4,5.1.2,5.2.
2,532,7.1.2,8.1.1,12.1.1.

CO4 [ 1.12,14121.12132242312412433.143233424124325.1.1,53.1,61.1,62.1,72.1,7.2.
2,82.2,12.1.1

Cco5 |1.1.1,1.21,1.3.1,1.4.1,22.2,243,3.1.23.2.1,3.3.1,3.4.1,4.1.4422,43.3,52.1,522,53.2,7.1.1,7.2.2,8.2.
1,12.21,12.31,12.3.2




ASSESSMENTPATTERN-THEORY

Test/Bloom’s Rememberi | Understanding | Applying | Analyzing | Evaluat | Creating | Total
Category* ng (K1) % (K2) % (K3) % (K4) % ing(K5) | (K6) % %
%
CATI 10 30 30 20 10 - 100
CAT2 10 30 30 20 10 - 100
Individual - 30 30 20 20 - 100
Assessment]
/CaseStudy1/
Seminarl/
Projectl
Individual - 30 30 20 20 - 100
Assessment2
/CaseStudy?2/
Seminar 2 /
Project2
ESE 10 30 30 20 10 - 100




SEMESTER

22EPC621 POWERSYSTEMPROTECTION VI
PREREQUISITES CATEGORY |L | T|P| C
NIL PC 3(0|0 3
Course Achieve mastery in the principles and applications of protective relays, including

Objectives | types, components, construction, operational principles, protection schemes, and
performance considerations.

UNIT-1 | PROTECTIVERELAYS | 9 Periods

Electromagnetic relays — Basic requirements of relays — Primary and backup protection — Construction
details of — Attracted armature, Balanced beam, Inductor type and differential relays — Universal torque
equation — Characteristics of over current, Direction and distance relays, Static relays — Advantages and
disadvantages — Definite time, Inverse and IDMT static relays — Comparators — Amplitude and phase
comparators. Microprocessor based relays — Advantages and disadvantages — Block diagram for over
current (Definite, Inverse and IDMT) and Distance relays and their flowcharts.

UNIT-1I | PROTECTIONOFGENERATORSANDTRANSFORMERS 9 Periods

Protection of generators against stator faults, Rotor faults and abnormal conditions. Restricted earth fault
and inter-turn fault protection. Numerical problems on percentage winding unprotected. Protection of
transformers: Percentage differential protection, Numerical problem on design of CT ratio, Buchholz relay
protection, Numerical Problems.

UNIT- 11T | PROTECTIONOFEEEDERSANDLINES | 9 Periods

Protection of feeder (Radial and ring main) using over current relays. Protection of transmission line —
3zone protection using distance relays. Carrier current protection. Protection of bus bars.

UNIT-1V | CIRCUITBREAKERS | 9 Periods

Elementary principles of arc interruption, Recovery, Restriking voltage and recovery voltage — Restriking
phenomenon, Average and max. RRRV, Numerical problems — Current chopping and resistance switching
— CB ratings and specifications: Types and numerical problems — Auto reclosures, Description and
operation of Minimum oil circuit breakers, Air blast circuit breakers, Vacuum and SF circuit breakers.

UNIT-V | OVERVOLTAGEPROTECTIONINPOWERSYSTEMS 9 Periods

Overvoltages in power systems — Protection against lightning overvoltages — Valve type and Zinc-
Oxidelightning arresters — Insulation coordination — BIL - SIL.

Contact Periods:
Lecture:45Periods Tutorial:0Periods Practical:0 Periods Total:45 Periods

TEXTBOOK(Maximum?2):

1 | Y.G.Paithankar,S.R.Bhide, “FundamentalsofPowerSystemProtection”,PHILearning,2010

2 | BadriRam&DNVishwakarma, “Powersystemprotectionandswitchgear”, TataMcGrawHill Education,
2011.

REFERENCES(Minimum4andMaximum6):

BhaveshBhalja,Maheshwari,,NileshChothani,“ProtectionandSwitchgear”,OUPIndia,201 1

RavindraP.Singh,“SwitchgearandPowerSystemProtection”,PrenticeHallofIndia,2009

A.S.Ingole,“Switchgearandprotection”Umeshpublication,2006

B.RavindranathandM.Chander, “Powersystemprotectionandswitchgear”,NewagelInternational(P)
Ltd., 2003

(9] Bl (N —

C.Christopoulosand A.Wright,”Electricalpowersystemprotection”,SpringerInternationaledition,2010

Note:Bookswith10yearsbeforepublicationsmaybe avoided




COURSE OUTCOMES: Bloom’s
Taxonomy
Uponcompletionofthecourse,thestudentswill beableto: Mapped
COl | Discusstheperformanceofprotectiverelays,componentsofprotectionschemesand K2
relayterminology
CO2 | Ilustratevariousprotectionschemes,construction,operatingprincipleforthe K2
protectionofpower systemapparatuseslikegenerators, motors, transformer and bus bar.
CO3 | Examinetheconstruction,workingofdistancerelays,theeffectsofvarious parameters on K4
the performance of distance relays.
CO4 | Summarize the construction and operation of different types of circuit breakers and K2
compare their performances against requirements.
COS5 | AnalyzecausesofovervoltagesandEvaluateitsprotectionschemes K5
COURSEARTICULATIONMATRIX:
a)COand POMapping
COs/PO | PO | PO | PO3 | PO4 | PO [ PO6 | PO | PO8 [ PO | PO1 | PO | PO1 |PS | PS | PS
S 1 2 5 7 9 0 11 2 0102 |03
COl 3 3 3 3 3 3 3 - - - - |3 3 3 2
CcO2 3 3 3 3 <, 3 3 = = - - |3 3 3 2
CO3 3 3 3 3 3 3 3 2 - - - |3 3 3 2
CO4 3 3 3 3 3 3 3 s - - - |3 3 3 2
CO5 3 3 3 3 3 3 3 2 - - - |3 3 3 2
22EPC |3 3 3 3 B 3 3 2 - - - |3 3 3 2
621
1-Slight, 2—Moderate,3— Substantial

b)COandKeyPerformancelndicators Mapping

CO1

1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.1,2.2.2,2.2.3,2.2.42.3.1,2.3.2,2.4.1,2.4.2,2.43,2.44,3.1.1,3.
1.2,3.1.3,3.1.4,3.1.5,3.1.6,3.2.1,3.2.2,3.2.3,3.3.1,3.3.2,3.4.1,3.4.2,4.1.1,4.1.2,4.1.3,4.1.4,42.1,42.2,43.1,4.3.
2,43.3,434,5.1.1,5.1.2,5.2.1,5.2.2,5.3.1,5:3.2,6.1.1,6.2.1,7.1.1,7.1.2,7.2.2,8.2.1,8.2.2,12.1.1,12.1.2,12.2.1,1
22.2,12.3.1,12.3.2.

CO2

1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.1,2.2.22.2.3,2.2.42.3.1,2.3.2,2.4.1,2.4.2,2.43,2.44,3.1.1,3.
1.2,3.1.3,3.1.4,3.1.5,3.1.6,3.2.1,3.2.2,3.2.3,3.3.1,3.3.2,3.4.1,3.4.2,4.1.1,4.1.2,4.1.3,4.1.4,42.1,42.2,43.1,4.3.
2,433,43.4,5.1.1,51.2,52.1,52.2,5.3.1,5.3.2,6.1.1,6.2.1,7.1.1,7.1.2,7.2.2,8.2.1,8.2.2,12.1.1,12.1.2,12.2.1,1
2.2.2,12.3.1,12.3.2.

CO3

1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.1,2.2.2,2.2.3,2.2.42.3.1,2.3.2,2.4.1,2.42,2.4.3,2.44,3.1.1,3.
1.2,3.1.3,3.1.4,3.1.5,3.1.6,3.2.1,3.2.2,3.2.3,3.3.1,3.3.2,3.4.1,3.4.2,4.1.1,4.1.2,4.1.3,4.1.4,42.1,42.2,4.3.1,4.3.
2,433,43.4,5.1.1,51.2,52.1,52.2,53.1,5.3.2,6.1.1,6.2.1,7.1.1,7.1.2,7.2.2,8.2.1,8.2.2,12.1.1,12.1.2,12.2.1,1

2.2.2,12.3.1,12.3.2.

CO4

1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.1,2.2.2,2.2.3,2.2.42.3.1,2.3.2,2.4.1,2.42,2.432443.1.1,3.1.2,3.1.3,3.1
43.153.1.63.2.1,32.2,3.23,33.1,3.32,3.41,3424.1.1,4.12,4.134.1442.1,42243.1,432433434,5.1.15.1.2,
52.1,52253.1,532,6.1.1,6.2.1,7.1.1,7.1.2,72.2,8.2.1,8.2.2,12.1.1,12.1.2,12.2.1,12.2.2,12.3.1,12.3.2.

CO5

LLLLI2,121,13.1,14.12.1.1,21.2,2.1.3,22.12.2222322423123224.124224324431.1,3.123.133.1
43.1.53.1.63.2.1,32.2,3.2.3,33.1,3.32,3.4.1,342,4.1.1,412,413,41442.142243.1,4324334345.1.15.1.2,
52.1,52.2,53.1,5.3.2,6.1.1,6.2.1,7.1.1,7.1.2,7.2.2,8.2.1,8.2.2,12.1.1,12.1.2,12.2.1,12.2.2,12.3.1,12.3.2.




ASSESSMENTPATTERN-THEORY

Test / Remembe | Understandi | Applyin | Analyzin | Evaluatin | Creati | Total
Bloom’s ring ng (K2) % g g(K4)% g(K5)% ng %
Category* (K1)% (K3)% (Ke)
%
CATI 40 20 20 20 - 100
CAT2 40 20 20 20 - 100
Individual 40 20 20 20 - 100
Assessment 1
/CaseStudy1/
Seminar 1/
Projectl
Individual - 40 20 20 20 - 100
Assessment 2
/CaseStudy?2/
Seminar 2 /
Project 2
ESE 20 20 20 20 20 - 100




22EPC622 POWERELECTRONICSANDDRIVES SEMESTER

LABORATORY VI
PREREQUISITES CATEGORY |L | T |P| C
NIL PC 003 1.5
Course Tolearnthecharacteristicsofpowersemiconductordevices,todesign,evaluateand

Objectives analyzetheperformanceofpowerelectronicconverterscircuits&drivesandtostudy the
performance of solid state drives and special machines drives.

ListofExperiments: | 45 Periods

1.V-Icharacteristicsof SCRand TRIAC
2. V-Icharacteristicsof MOSFETandIGBT
3. TriggeringcircuitsforSCR, MOSFETand IGBT
4. Singlephasehalfcontrolledrectifier
5. Singlephasefullycontrolledbridge rectifier
6. Buck,BoostandBuck-Boostconverter
7. SinglephasePWMinverter
8. Seriesinverter
9. SinglephasevoltagecontrolusingSCRandTRIAC
10. SpeedcontrolofchopperfedseparatelyexcitedDC drive
11. V/fspeedcontrolofthethree-phaselnduction Motor
12. SpeedcontrolofBLDC Motor
13. SpeedcontrolofSwitchedReluctanceMotor

ContactPeriods:
Lecture:0Periods Tutorial:0Periods Practical: 45 Total:45Periods
COURSEOUTCOMES: Bloom’s
Uponcompletionofthecourse,thestudentswillbeableto: Taxonomy
Mapped
CO1 | Analyzethecharacteristicsofpowersemiconductor devices K4
CO2 | Buildandtestvariouspowerelectronic converters K5
CO3 | Designofcontroltechniquesandcircuitsforpower converters K6
CO4 | Determinetheperformanceofsolidstate drives K3
CO5 | Calculatetheperformanceofspecialmachinesdrives K3




COURSEARTICULATIONMATRIX:

a)COandPO Mapping
COs/P | PO | PO | PO | PO | PO | PO | PO [PO8 | PO | PO PO PO PS | PS |PS
Os 1 2 3 4 5 6 7 9 10 11 12 01 |02 |03

col |3 3 3 3 3 - 1 1 3 1 - 2 3 3 2
co2 |3 3 3 3 3 - 1 1 3 1 - 2 3 3 2
Cco3 |3 3 3 3 3 - 1 1 3 1 - 2 3 3 2
co4 |3 3 3 3 3 - 1 1 3 1 - 2 3 2 3
COos5 |3 3 3 3 3 - 1 1 3 1 - 2 2 2 3
22EP |3 3 3 3 3 - 1 1 3 1 - 2 3 3 2
C622

1-Slight,2 —Moderate,3— Substantial

b)COandKeyPerformancelndicatorsMapping

COl [LIL112,12.1,13.1,1.4.1,2.0:1,2.1.2.2.1.3,22.1222,2.2.3.2.2423.123224.1,2.42,
2432443.1.13.1.23.1.33.1.43.1.53.1.63.2.1,3.22,323,3.3.1,3.3.2,3.4.1,3.4.2, 4.1.1,
4.124.13,4.1442.142243.143243343.4,5.1.1,5.12,52.1,522,53.1,53.2,7.1.1,
72.28229.1.1,9.1.2,9.2.1,9.2.2,9.2.3,9.2.4,10.1.1,10.1.2,10.2.1,10.2.2,10.3.1,11.2.1,
11.3.1,12.1.1,12.1.2,12.2.1,12.2.2,12.3.1, 12.3.2

CO2 | LIL,112,121,13.1,1.412.1.12.122.1.322.12.2222322423123224.1,242,
2432443.1.13.12,3.133.1143.1.5,3.1.6,3.2:1,3.22:3.2.3,3.3.1,3.3.2,3.4.1,3.42, 4.1.1,
4.124134.1442142243.143243343.451.1,51252.1,522,53.1,53.2,7.1.1,
72.2,82.2,9.1.1,9.1.2,9.2.1,9.2.2,9.2.3,9.2.4,10.1.1,10.1.2,10.2.1,10.2.2,10.3.1,11.2.1,
11.3.1,12.1.1,12.1.2,12.2.1,12.2.2,12.3.1, 12.3.2

CO3 | L.I.L1.1.2,12.1,1.3.1,1.4.12.1.12.1.22.1.3221,2.2222322423.123224.1,242,
2432443.1.13.1.2,3.133.143.153.1.6,3.2.1,32.2,3.2.3,3.3.1,3.3.23.4.1,3.42,4.1.1,
4.124.134.1442142243.143243343.45.1.1,5.12,52.1,522,53.1,53.2,7.1.1,
72.2,82.2,9.1.1,9.1.2,9.2.1,9.2.2,9.2.3,9.2.4,10.1.1,10.1.2,10.2.1,10.2.2,10.3.1,11.2.1,
11.3.1,12.1.1,12.1.2,12.2.1,12.2.2,12.3.1, 12.322

CO4 | LIL,112,121,13.1,1.412.1.1,2.12.2.1.3221.2.2222322423.123224.1,242,
24324431.13.12,3.133.1.43.1.53.1.63.2.1,3.2.2,3.2.3,3.3.1,3.3.2,3.4.1,3.42, 4.1.1,
4.124.13,4.1442142243.143243343.4,5.1.1,512,52.1,52.2,53.1,53.2,7.1.1,
72.2,82.2,9.1.1,9.1.2,9.2.1,9.2.2,9.2.3,9.2.4,10.1.1,10.1.2,10.2.1,10.2.2,10.3.1,11.2.1,
11.3.1,12.1.1,12.1.2,12.2.1,12.2.2,12.3.1, 12.3.2

CO5 | 1LI.L,1.1.2,12.1,13.1,1.4121.12.1.22.1322.1,22222322423.123224.1,242,

2432443.1.1,3.1.2,3.1.3,3.1.4,3.1.5,3.1.6,3.2.1,3.2.2,3.2.3,3.3.1,3.3.2,3.4.1,34.2, 4.1.1,
4.12,4.1341.442.1,42243.1,43.2433,43.45.1.1,5.1.2,52.1,5.2.2,5.3.1,53.2,7.1.1,
7.2.2,82291.19.129.2.1,9.2.29.23,9.24,10.1.1,10.1.2,10.2.1,10.2.2,10.3.1,11.2.1,
11.3.1,12.1.1,12.1.2,12.2.1,12.2.2,12.3.1, 12.3.2




DESIGNTHINKINGFORELECTRICAL
22EES601 ENGINEERING SEMESTERVI
PREREQUISITES CATEGORY | L| T| P| C
NIL EEC 0| 0| 3| 15
Course Impartdesignskillstoanalyzedesignthinkingissuesandapplythetoolsand
Objective techniquesofdesign.
DESIGNTHINKINGPROCESSANDPRACTICE | 45 Periods

Design thinking: Definition of Design Thinking, Need for Design Thinking, Objective of Design
Thinking,ConceptsandBrainstorming,StagesofDesign ThinkingProcess(explainwithexamples)—
Empathize, Define, Ideate, Prototype, Test.

UnderstandingCreativethinkingprocess,UnderstandingProblemSolving, TestingCreativeProblem
Solving.

ProcessofEngineeringProductDesign,Design ThinkingApproach,StagesofProductDesign, Examples of
best product designs and functions, Assignment — Engineering Product Design.

EXERCISES
1. DesignandDevelopmentofcircuitDiagramforagiven problem.
2. PreparationofPCBLayoutofa Circuitusingsuitable software.
3. PreparationofElectricalwiringLayout.
4. DesignofPowerfactorcorrection capacitors.
5. IdentificationoftheReal-worldProblemand Solutions.
6. StudyofsensorsandCommunicationProtocolsinloT.
7. IoTApplicationsinElectrical Engineering.
8. Product Development.

ContactPeriods:
Lecture:00Periods Tutorial:00Periods Practical:45Periods Total:45Periods




Bloom’s

COURSEOUTCOMES: T
Uponcompletionofthecourse,thestudentswillbeableto: axonormy
Mapped
CO1 PrepareCircuitdiagramandPCBlayoutusingsuitablesoftware tools. K2
co? Ilustratebenefitsandbarriersassociatedwithmultidisciplinaryteam works. K2
ApplytheloTknowledgetoidentifyandsolvetheissuesinvariousfields of
CO3 . L K3
Electrical Engineering.
CO4 Evaluatethesuitableapproachestoobtainarequiredfinalresult. K3
CO5 Predicttheoutcomeofthesuggestedapproachintheformofa product. K4
COURSEARTICULATIONMATRIX:
a.COandPO Mapping
1
COs/PO| PO P02 | PO3 | PO4 | POS | POS | POT L POR | POY PO1 | PO1 | PO1| PSO| PSO| PSO
s 1 0 1 2 1 2 3
CO1 - - - - 3 - - - - - - - 3 3 3
CO2 - - - - - 3 - - 3 - - - 2 2 2
CO3 2 - - - 3 - - - - 1 - - 2 2 2
CO4 - - - - - - 3 - - - - - 2 2 2
CO5 - - 3 - - - - - - - - - 2 2 2
22EES
- < L 1 - -
601 2 3 3 3 3 3 2 2 2

1-Slight,2 —Moderate,3— Substantial

b.COandKeyPerformancelndicatorsMapping

CO1 51.1,5.1.2,5.2.1,52.2,53.1,532

CO2 6.1.1,6.2.1,9.1.1,9.1.2,9.2.1,9.2.2,9.2.3,9.2.4,9.3.1

CO3 1.12,13.1,14.1,5.1.1,5.1.2,5.2.1,5.2.2,5.3.1,5.3.2,10.1.1,10.1.2

CO4 7.1.1,7.1.2,77.2.1,72.2

COs5 3.1.1,3.1.2,3.1.3,3.1.4,3.1.5,3.1.6,3.2.1,3.2.2,3.2.3,3.3.1,3.3.2,3.4.1,3.4.2




22EPC724 POWERSYSTEMLABORATORY SEM\EISITER
PREREQUISITES CATEGORY |L|T|P| C
NIL PC 0,03 1.5
Course Attain expertise in employing digital techniques to address power system

Objectives | operational and control challenges, vital for planning and assessing standard

power network configurations.

LIST OFEXPERIMENTS: | 45 Periods

1. Computation of Parametersand Modelingof TransmissionLines
2. FormationofBusAdmittanceand Impedance Matrices
3. LoadFlowAnalysisUsingGauss-SeidelMethod
4. LoadFlowAnalysisUsingNewton-RaphsonandFast-DecoupledMethods
5. SymmetricalandAsymmetrical Fault Analysis
6. TransientandSmallSignalStability Analysis: Single-Machine InfiniteBusSystem
7. TransientStability AnalysisofMulti-machine Power Systems
8. Load— FrequencyDynamicsofSingle- AreaandTwo-AreaPowerSystems
9. EconomicDispatch inPower Systems
10. Unit Commitment inPower Systems
11. StudyofvariousprotectionschemesforGeneratorandTransformerprotection
12. VoltageControl usingpassivecompensation technique
13, Automatic Voltage Regulator
14. Characteristic studyofSolarPhotovoltaicArray
15. Characteristic studyof Wind Power GenerationSystem
16. StudyofPowerQualityProblems

Contact Periods:

Lecture:0Periods Tutorial:0Periods Practical:4S Periods Total:45 Periods
COURSE OUTCOMES: Bloom’s
Taxonomy

Oncompletionofthecourse,thestudentswillbeable to: Mapped

CO1 | DemonstratethePowerSystemAnalysis,Control,Operationand K2
Protectionproblemsvirtuallythroughsimulationandhardware setup.

CO2 | Applytheconceptsdescribedinvariouspowersystemtheoriesto K3
actualsituations.

CO3 | Analyzeideaslearntthroughvariouspowersystemconceptsin K4
designingandplanning a newone.

CO4 | Evaluatethe existingpower system foritsreliable operation. K5

COS | Proposemoderntechnologiesfortheenhancedoperationofpower Ké6
systems.




COURSEARTICULATIONMATRIX:

a)COand POMapping

COs/P
Os

2%
)
22
@)

PO (PO |PO (PO |PO | PO | PO | PO | PO | PO1 |PO1

Q
[t
N
=}

CO1

CO2

CO3

CO4

CO5

22EPC
724

(VSR [UCY UCY UVY [YORY KUCY F=N
W W W wlw|w(
W w|w|w|w|wlw
Wl w|wlwlw|w(a
W W|Ww|w|w|w|w
W W W WwW|w|wle
W W w|wlw|w|Q
NI NN

LI |

LI |

LI |
W W W WlW|lWw (N -
WL W[ LWL
W W W WlWw|lw (N -
R[N -y

1-Slight, 2-Moderate,3— Substantial

b)COandKeyPerformancelndicatorsMapping(TimesNewRoman,Sizel1)

CO1

1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.1,222,2.2322423.12322412422432443.1.13.1.2,
3.1.3,3.1.4,3.1.5,3.1.6,3.2.1,3.2.2,3.2.3,3.3.1,3.3.2,3.4.1,3.42,4.1.1,41.2,4.1.3,41.4,42.1,42.2,43.1,43.2,43.3,
43.4,5.1.1,5.1.2,5.2.1,5.2.2,53.1,53.2,6.1.1,6.2.1,7.1.1,7.1.2,7.2.1,7.2.2,8.2.21,8.2.2,12.1.1,12.1.2,12.2.1,12.2.2
,12.3.1,12.3.2.

CO2

1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1:1,2.1.2,2.1.3,2.2.1,2.2.2.2.2.3,2.2423.1,2.3.2,2.4.1,2.42,243,2.443.1.1,3.1.2,
3.1.3,3.1.4,3.1.5,3.1.6,3.2.1,3.2.2,3.2.3,3.3.1,3.3.2,34.1,3.42,4.1.1,4.1.2,4.1.3,41.4,42.142.243.1,43.2,43.3,
43.4,5.1.1,5.1.2,5.2.1,5.2.2,5.3.1,5.3.2,6.1.1,6.2.1,7.1.1,7.1.2,7.2.1,7.2.2,8 2.21,8 2.2,12.1.1,12.1.2,12.2.1,12.2.2
,12.3.1,12.3.2.

CO3

LILI12120,13.1,14121.0,2.1221322.122222322423.123224124224324431.13.12,
3.1.3,3.1.4,3.1.5,3.1.6,3.2.1,3.2.2.3.2.3.33.1,3.3.23.4.1,3.42,4.1.14.12,413,4.1.442.1,42.2,43.1,432,43.3,
43.4,5.1.1,5.1.252.1,522,53.1,5.32,6.1.1,62.1,7.1.1,7.12,7.2.1,7.2.2,8.2.21,82.2,12.1.1,12.1.2,12.2.1,12.2.2
,12.3.1,12.3.2.

CO4

1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.1,22.2,2.2.3,2.242.3.1,2.3.2,2.4.1,2.42,2.43,2.4.43.1.1,3.1.2,
3.133.14,3.1.5,3.1.6,3.2.1,3.2.2,3.2.3,3.3.1,3.323.4.1,3.4.2,4.1.14.1.2,4.1.3,4.1.4,42.1,42.2,43.1,43.2,4.3.3,
4345.1.1,5.12,52.1,52.2,53.1,53.2,6.1.1,6.2.1,7.1.1,7.1.2,7.2.1,7.2.2,8.2.21,8.2.2,12.1.1,12.1.2,12.2.1,12.2.2
,12.3.1,12.3.2.

CO5

1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.1,2.2.22.2.3.22.4,2.3.1,2.3.2,2.4.1,2.42,2.43,2.443.1.1,3.1.2,
3.1.3,3.1.4,3.1.5,3.1.6,3.2.1,3.2.2,3.2.3,3.3.1,3.3.2,3.4.1,342,4.1.1,4.1.2,4.1.3,41.4,42.1,42.2,43.1,43.2,43.3,
43.4,5.1.1,5.1.2,5.2.1,5.2.2,5.3.1,5.3.2,6.1.1,6.2.1,7.1.1,7.1.2,7.2.1,7.2.2,8 2.21,8.2.2,12.1.1,12.1.2,12.2.1,12.2.2
,12.3.1,12.3.2.




99EEE701 ENGINEERINGPROJECTSINCOMMUNITY SEMESTERVII
SERVICE
PREREQUISITES CATEGORY |L | T|P| C
NIL EEC 0|04 2
Course To provide an environment where teams of students can exercise their
Objectives engineeringskills bybeingexposedtorealisticsystemsandcustomersand — at
the same time helping their community.

Problem identification — Identifying the issues within the community -Preliminary survey -
Preparing a questionnaire, formats and survey forms. - A preliminary survey including the
socio-economic conditions of the allotted habitation - Different types of surveys, tools and
techniques for collecting the information. - Analysis of collected data and mapping of issues
with the solutions available. - Based on the survey and the specific requirements of the
habitation, Community Awareness Campaigns — Identifying the factors — Normalization of
factors and finding the path way for problem solution — Selection of problem from the
community and mapping of issucs -Planning for working: Aim, objective and scope, time line
-Application ofengineering knowledge and tools for solutions

Validation of the solution by supervising the execution of solution -Measuring the attainment
of the solution: Feedback from community

Contact Periods:
Lecture:0PeriodsTutorial:0PeriodsPractical:60PeriodsTotal: 60Periods

COURSE OUTCOMES: Bloom’s
Oncompletionofthecourse,thestudentswillbeable to: Taxonom
y Mapped
COl1 | Identifyengineeringrelatedproblemsinthecommunity. K2
CO2 | AnalyzeandDesigndifferentsolutionstosolvetheproblemsof K4
community.
CO3 | Applyeconomical solution to those problemsin thefield. K4
CO4 | Tounderstand complexityandambiguity K1
CO5 | Connectionswithprofessionalsandcommunitymembersfor learning K2
and career opportunities

CourseArticulationMatrix

COs/PO |P | PO | PO | PO PO PO PO | PO PO | PO |[PO [PO |PS |PS
s O (2 3 4 5 6 7 8 9 10 |11 12 |01 |02

CO1 -

CO2 -

CO3 -

CO4 -

CO5 -

N[NNI D] Do
N[NNI D] Do
[
el el e e e
NN D Do
el el e e e
1
NN NN
[\
el e e e el
1
el el e e e
el e e e e

22CEE7 | -
05

1-Slight, 2—-Moderate,3— Substantial




22EEE803 CAPSTONEPROJECT SEM\EI";’ITER
PREREQUISITES CATEGORY | L T P | C
NIL EEC 0 0 16 | 8
Course To apply the theoretical knowledge acquired throughout the courses of Electrical and

Objectives Electronics Engineering Programme to a project involving in real time . Students must
come up with new designs and Fabrication, algorithms and software programs expressing
theirideasinanovelwaywhichhelpsthemenhancetheircompetenciesandskillrelated
tocriticalthinking,decisionmakingandcommunicatewithteam.

A Project topic must be selected either from research literature or their own innovative ideas to
solve engineering problems in consultation with the guide. The type of project includes
Experimental work, fabrication, prototype, Design projects, feasibility studies, simulations,
development of software and applications of emerging technologies.

The progress of the project is evaluated based on a minimum of two reviews. Each student hasto
prepare a portfolio describing the experience of the lessons learned, and interpret the resultsduring
the project work.

Each batch will have to submit a project reportat the completion of the project for End semester
assessment. The project workis evaluated jointlybyexternal and internalexaminers based on oral
presentation and the project report.

Contact Periods:

Lecture:0Periods Tutorial:0Periods Practical:240Periods  Total:240 Periods
COURSE OUTCOMES: Bloom’s
Taxonomy

Uponcompletionofthecourse,thestudentswill beable to: Mapped

CO1 | DemonstrateaprobleminElectricalandElectronicsEngineeringthrough K3
knowledgegainedfromthecoursesstudied.

CO2 | Developandapplyappropriatetechniques,resources,andtoolstoprovide K6
solutions.

CO3 | Evaluatetechnicalprojectsinthecontextofenvironmental,societal,and economic K5
consideration.

CO4 | Engage effectivelyindiverseteams,managinginformationandchoosing K2
amongalternativesolutionsforsocietalchallengesandstaycurrent.

CO5 | Defendtopresentand communicatetheoutcomesoftheirprojects. K5




COURSEARTICULATIONMATRIX:

a)COand POMapping

COs/ |P PO (PO PO |PO |PO |PO | PO |PO |PO1 |PO1 |PO1 |PSO |PSO |PS
POs O |2 3 4 5 6 7 8 9 0 1 2 1 2 03

1

Ccol |3 |3 3 3 - - - - - - - - 3 3 3
CcCOo2 |- |- 3 3 3 - - - - - - - 3 3 3
CO3 |- |- - - - 3 3 3 - - - - - 3 2
Co4 |- |- - - - - - - 3 - 3 3 3 2 3
COSs |- |- - - - - - - 3 3 - - 2 - -
22EE |3 |3 3 3 3 3 3 3 3 3 3 3 3 3 3
E803

1-Slight, 2—-Moderate,3— Substantial

b)COandKeyPerformancelndicators Mapping

CO1

1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,22.1,2.2.2,2.2.3,2.2.4,2.3.1,2.3.2,2.41.2.422.43,2.4.4,

3.1.1,3.1.2,3.1.3,3.1.4,3.1.5,3.1.6,3.2.1,3.2.2,3.2.3,3.3.1,3.3.2,3.4.1,3.4.2,4.1.1,41.2,4.13,4.1.4,42.1,42.2,

431432433434

CcOo2

3.1.1,3.1.2,3.1.3,3.1.4,3.1.5,3.1.6,3.2.1,3.2.2,3.2.3,3.3.1,3.3.2.3.4.1,3.4.2,4.1.1,4.1.2,413,414,42.1,42.2,
43.1,432433,43.4,5.1.1,5.1.2,52.1,5.2.2,53.1,53.2,

CO3

6.1.1,6.2.1,7.1.1,7.1.2,7.2.1,7.2.2,8.1.1,8.2.1,8.2.2

CO4

9.119.1292.1,9229.23,93.1,11.1.1,11.1.2,11.2.1,11.3.1,11.3.2,12.1.1,12.1.2,12.2.1,12.2.2,12.3.1,12.3.

2

CO5

9.119.129.2.1,92.29.2.3,9.3.1,10.1.1,10.1.2,10.1.3,10.2.1,10.2.2,10.3.1,10.3.2,




PROFESSIONALELECTIVES
POWERENGINEERING-V1

22EPE$01 POWERSYSTEMECONOMICS
PREREQUISITES CATEGORY (L | T|P| C
NIL PE 3(0(0 3
CourseObjectives To impart knowledge on the economic principles underlying the operation

and planning of the electricity systems including concepts of electricity
marketsandcompetitioninelectricitygenerationandsupplyandtheopening
ofthetransmissionanddistributionsystemstothirdpartyaccess.

UNIT-1 POWERMARKET 9 Periods

Structure and operation:- Objective of market operation, Electricity market models-Power market
types-Market power-Key components in market operation. Demand - supply, Demand analysis —
Theory, elasticity of demand, Demand forecasting —Types, techniques. Costs: Short run — Long run -
Relationshipbetweenshortrun-longruncosts,perfectcompetition—Monopoly-Monopolistic-
Oligopolistic,Determinationofmarketprice,Pricediscrimination

UNIT-1I | ELECTRICITYPRICE 9 Periods

Pricevolatility-ancillaryservicesinelectricitypowermarket-automaticgenerationcontrol-itspricing,
Generationassetsvaluation-riskanalysis.-Introduction, VAR forGeneration AssetValuation,
GenerationCapacityValuation.

UNIT-1II TRANSMISSION = CONGESTION = MANAGEMENT 9 Periods
AND PRICING

Transmissioncostallocationmethods-LocalMarginalPrice-Financial TransmissionRight-
Congestion Management- Role of FlexibleAC Transmission System devices in competitive
powermarket-Available Transfer Capability:Distributed Generation in restructured markets.

UNIT-1V | REACTIVEPOWERMARKETMANAGEMENT | 9 Periods

Reactivepowerrequirementsundersteadystatevoltagestability-dynamicvoltagestability,reactive
powerrequirementstocover transientvoltagestability-Systemlosses-lossreduction methods-Power tariffs
- Market Forces shaping of reactive power- reactive power requirement of the utilities.

UNIT-V RELIABILITY =~ ANALYSIS OF  GENERATION 9 Periods
SYSTEM

Characteristic operation of power plants - Choice of power plants - Hydro, Thermal - Nuclear - Sizeof
plant — Input / Output curves. Economic Planning - Generation system - Cost analysis - Capacity cost-
Productioncost-Plantcost-Timingofunitadditions- Systemcostanalysis.Loadforecasting-

system reliability : Load forecasting - Generation system reliability - Co-ordination methods -
Economic operation of power systems - Simple problems.

ContactPeriods:
Lecture:45Periods Tutorial:0Periods Practical:0Periods  Total:45Periods

TEXTBOOK(Maximum?2):

1 | KirchmayerE.K“EconomicOperationofPowerSystems”JohnWileyandsons,NewDelhi,
vol.1,2,1985

2 | ElgerdO.I“ElectricEnergySystemTheoryanIntroduction”TataMcGrawHill,New Delhi,
2008




REFERENCES(Minimum4andMaximumo):-

1 | .Turner,Wayne.C.,“EnergyManagement”HandBook.,2ndEdition.
2 | RRBarathwal-ProfessorlITKanpur.“Industrial Economics-anIntroductorytextbook™
3 | S.K.Jain,“AppliedeconomicsforEngineersandManagers”, VikasPublishingHouse.
4 | D.M.Tagare,“SeriesonElectricalPowerCapacitorsReactivePowerManagement”,Madhav Electricals,
Pune, Tata McGraw Hill Publishing Company Ltd.
COURSEOUTCOMES:- Bloom’s
Taxonomy
Uponcompletionofthecourse,thestudentswillbeableto: Mapped
CO1 | Elaboratetheprinciplesofpowersystemeconomics K2
CO2 | Applymarket/managerialeconomicaspects K3
CO3 | Illustratethesocialefficiencyconcepts. K2
CO4 | Analyzepowersystemswithapplicationofeconomicsconsiderations KS
CO5 | Assesselectricpowersystemforsocio-economic standpoint K5
a)COandPO Mapping
COs/P | PO | PO | PO | PO | PO | PO PO | PO PO PO |PO |PO PS | PSO | PSO
Os 1 2 3 4 5 6 7 8 9 10 11 12 01 |2 3
cor |3 3 3 3 3 3 2 1 - - - 3 3 3 3
co2 |3 3 3 3 3 3 2 1 - - - 3 3 3 3
co3 |3 3 3 3 3 3 2 1 - - - 3 3 3 3
co4 |3 3 3 3 3 3 P 1 - - - 3 3 3 3
Cos |3 3 3 3 3 3 2 1 - - - 3 3 3 3
22EPE | 3 3 3 3 3 3 2 1 - - - 3 3 3 3
$01

1-Slight,2 —Moderate,3— Substantial

b)COandKeyPerformancelndicatorsMapping

CO1 1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.1,222,22.3,2.2.42.3.1,23.2,24.1,2422432443.1
1,3.1.2,3.1.3,3.1.4,3.1.5,3.1.6,3.2.1,3.2.2,3.2.3,3.3.1,3.3.23.4.1,34241.14.1.2,4.1.3,41.44.2.14.2.2,
43.1432433,4345.1.1,5.1.2,52.1,52.2,53.1,53.2,6.1.1,6.2.1,7.1.1,7.1.2,8.1.1,12.1.1,12.1.2,12.2.1
,122.2,12.3.1,12.3.2,

co2 |1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.1,2.2.2,22.3,2.2.42.3.1,2.3.2,2.4.1,242,2.43,2.443.1
.1,3.1.2,3.1.3,3.1.4,3.1.5,3.1.6,3.2.1,3.2.2,3.2.3,3.3.1,3.3.2,3.4.1,3.4.2,41.1,41.2,4.1.3,4.1.442.1,42.2,
43.1432433,4345.1.1,5.1.2,52.1,52.2,53.1,53.2,6.1.1,6.2.1,7.1.1,7.1.2,8.1.1,12.1.1,12.1.2,12.2.1
,12.2.2,12.3.1,12.3.2,

co3 |1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.1,2.2.2,22.3,2.2.4,2.3.1,23.2,2.4.1,242,2.43,2.4.4,3.1
1,3.1.2,3.1.3,3.1.4,3.1.5,3.1.6,3.2.1,3.2.2,3.2.3,3.3.1,3.3.23.4.1,34241.14.1.2,4.1.3,41.44.2.142.2,
43.1432433,4345.1.1,5.1.2,52.1,52.2,53.1,53.2,6.1.1,6.2.1,7.1.1,7.1.2,8.1.1,12.1.1,12.1.2,12.2.1
,12.2.2,12.3.1,12.3.2




co4 |1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.1,2.2.2,2.2.3,2.2.42.3.1,2.3.2,2.4.1,242,2.43,2.443.1
1,3.1.2,3.1.3,3.1.4,3.1.5,3.1.6,3.2.1,3.2.2,3.23,3.3.1,3.3.23.4.1,34241.14.1.2,4.1.3,41.44.2.14.2.2,
43.1432433,4345.1.1,5.1.2,52.1,52.2,53.1,53.2,6.1.1,6.2.1,7.1.1,7.1.2,8.1.1,12.1.1,12.1.2,12.2.1
,122.2,12.3.1,12.3.2,

cos |1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.1,2.2.2,22.3,22.4,2.3.1,23.22.4.1,242,2.43,2.4.4,3.1

.1,3.1.2,3.1.3,3.1.4,3.1.5,3.1.6,3.2.1,3.2.2,3.2.3,3.3.1,3.3.2,3.4.1,3.4.2,41.1,41.2,4.13,4.1.442.1,42.2,
43.1432433,4345.1.1,5.1.2,52.1,52.2,53.1,53.2,6.1.1,6.2.1,7.1.1,7.1.2,8.1.1,12.1.1,12.1.2,12.2.1
,12.2.2,12.3.1,12.3.2,

COURSEARTICULATIONMATRIX:-

ASSESSMENTPATTERN-THEORY (TimesNewRoman,Sizel1)

Test/Bloom’s Rememberi | Understanding | Applying | Analyzing | Evaluating | Creating | Tota
Category* ng (K1) % (K2) % (K3) % (K4) % (K5) % (K6) % 1%
CAT1 20 40 40 - 100
CAT2 20 40 40 - 100
Individual - 25 25 25 25 - 100
Assessment]
/CaseStudy1/
Seminarl/
Projectl
Individual - 23 =5 25 25 - 100
Assessment2
/CaseStudy?2/
Seminar 2 /
Project2
ESE 20 40 40 - - - 100




22EPE$02 POWERSYSTEMSTABILITY

PREREQUISITES CATEGORY [L | T|P| C

NIL PE 3(0(0 3

Course To disclose the concept of transient and steady state stability, instabilityin power

Objectives systemsthroughtheapproachesofthesteadystatestabilityanalysisandthetransient stability
analysis

UNIT-I CONCEPTOF STABILITY | 9 Periods

Stabilityofpowersystem—Simpletwomachinestabilityproblems—Mechanical Analogyofpower
transmissionsystems—Importanceofstabilitytosystemoperationanddesign—Effectof instability
—Representationofpowersystemcomponents—Stabilitystudiesonnetworkanalysis

UNIT-1T | STEADYSTATESTABILITYANALYSIS | 9 Periods

Introduction — Significance of steady state stability — Power limit of transmission system — Two
machine system with negligible losses — Clarke diagram for two machine system with negligible
losses — Power angle characteristic and steady state stability limit of salient pole synchronous
machines—Twomachinesystemwithlosses—Clarkediagramfortwomachinesystemswith
resistance—Steadystatestabilitywithautomaticvoltage regulators.

UNIT-III | TRANSIENTSTABILITYANALYSIS-I | 9 Periods

Generalbackground-Swingequationforsynchronousmachine-NumericalsolutionsofSwing
Equation—Multimachinestability—Factorsaffectingtransient stability

UNIT-IV | TRANSIENTSTABILITYANALYSIS- II | 9 Periods

Concepts of equal area criterion — Application of equal area criterion to stability studies under fault
conditions—Determinationofcriticalclearingangle—Reductionofapowersystemtoasingle
equivalentmachine connectedto infinitebus—Equivalent poweranglecurve of twofinitemachines—
Graphicalintegralmethodofswingcurve determination.

UNIT-V | EXCITATIONSYSTEMANDITSEFFECTONSTABILITY | 9 Periods

Introduction —Definition of terms — Quickresponse excitationsystems — Compounding the excitation
of generators —Moderntrendinexcitation systems — Voltage regulator capabilityto improve transient
stability—Super-excitationforstability=Twoaxisexcitationcontrol-Highinitialresponse

excitation systems — Exciter response - Determination by graphical integration — Point by point
method of calculation.

ContactPeriods:
Lecture:45Periods Tutorial:0Periods Practical:0Periods  Total:45Periods

TEXTBOOK(Maximum?2):

1 | GangadharK.A“PowerSystemAnalysisandStability” KhannaPublishers,NewDelhi,6th
reprint2004

2 | Kimbark,“POWERSYSTEMSSTABILITY”,Volume-LILIII, WileyIndiaPvt.Limited2007

REFERENCES(Minimum4andMaximum6):

1 | P.Kundur,“PowerSystemStabilityandControl”,TataMcGrawHill,3rdreprint,2007.

2 | M.A.Pai,K.SenguptaandK.R.Padiyar, Tata-McGrawHills.““SmallSignal Analysisof Power
System”,AlphaSciencelnternational,2004

3 | PaulM.AndersonandA.A.Fouad, “PowersystemControlandstability” IEEEPress, 2003.

4 | AbdelhayA.Sallam,OmP.Malik, “PowerSystemStability-Modelling,AnalysisandControl”,
InstitutionofEngineeringandTechnology,2015

Note:Bookswith10yearsbeforepublicationsmaybe avoided




COURSEOUTCOMES: Bloom’s
Taxonomy
Uponcompletionofthecourse,thestudentswillbeableto: Mapped
CO1 | Illustratethemodelingofapowersystemsuitableforperformingstability Kl
analysis.
CO2 | AnalyzethestabilityofsimplepowersystemsusingAnalyticaland K4
graphicalapproaches.
CO3 | Applycomputersimulationtoolsforstabilityanalysisoflargepower K3
systems.
CO4 | ApplyandEvaluatecontrolmethodsfortuningtheturbineofvoltage K5
controllersinpower system.
CO5 | DesignandEvaluatethepowersystemforstableoperation. K6
COURSEARTICULATIONMATRIX:
a)COandPO Mapping
COs/P | PO | PO | PO | PO | PO (PO | PO | PO |PO |PO |PO |PO |PSO |PSO |PSO
Os 1 2 3 4 5 6 ol 8 9 10 11 12 1 2 3
COl |3 3 3 3 3 3 3 1 - - - 3 3 3 2
CcCO2 |3 3 3 3 3 3 3 1 - - - 3 3 3 2
CO3 |3 3 3 3 3 3 3 1 - - - 3 3 3 2
co4 |3 3 3 3 3 3 3 1 - - - 3 3 3 2
CO5 |3 3 3 3 3 3 3 1 - - - 3 3 3 2
22EPE | 3 3 3 3 3 3 g 1 - - - 3 3 3 2
$02
1-Slight,2 —Moderate,3— Substantial

b)COandKeyPerformancelndicatorsMapping(TimesNewRoman,Sizel 1)

COl1

1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.1,2.22,2.2.32.2.4,23.1,2.3.2,2.4.1,2.42,2.43,2.44,3.1.
1,3.1.2,3.1.3,3.1.4,3.1.5,3.1.6,3.2.1,3.2.2,3.2.3,3.3.1,33.23.4.1,3.4.24.1.1,4.1.2,4.1.3,4.1.44.2.1,4.2.2.,4.
3.143.24334345.1.1,5.1.2,52.1,5.2.2,5.3.1,5.3.2,6.1.1,6.2.1,7.1.1,7.1.2,7.2.1,7.2.2,8.2.1,12.1.1,12.1
2,12.2.1,12.2.2,12.3.2.

CO2

1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2:1,2.2.22.23.2.242.3.1,2.3.2,2.4.1,2.42,2.43,2.44,3.1.
1,3.1.2,3.1.3,3.1.4,3.1.5,3.1.6,3.2:1,3.2.2,3.2.3,3.3.1,3.3.2,34.1,3424.1.1,412,41.3,41.4,4.2.1,42.2 4.
3.1,43.24334345.1.1,5.1.2,52.1,52.2,53.1,53.2,6.1.1,6.2.1,7.1.1,7.1.2,7.2.1,7.2.2,8.2.1,12.1.1,12.1
2,12.2.1,12.2.2,12.3.2.

CO3

1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.1,2.2.2,2.2.3,2.2.42.3.1,2.3.2,2.4.1,2.42,2.43,2.44,3.1.
1,3.1.2,3.1.3,3.1.4,3.1.5,3.1.6,3.2.1,3.2.2,3.2.3,3.3.1,3.3.2,3.4.1,3.42,4.1.1,4.1.2,4.1.3,41.44.2.1,4.2.2. 4.
3.1,4324334345.1.1,5.1.2,52.1,52.2,53.1,53.2,6.1.1,6.2.1,7.1.1,7.1.2,7.2.1,7.2.2,8.2.1,12.1.1,12.1
2,122.1,12.2.2,12.3.2.

CO4

1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.1,2.2.2,2.2.3,2.2.42.3.1,2.3.2,2.4.1,2.42,2.43,2.44,3.1.
1,3.1.2,3.1.3,3.1.4,3.1.5,3.1.6,3.2.1,3.2.2,3.2.3,3.3.1,3.3.2,3.4.1,3.42,4.1.1,4.1.2,4.1.3,41.44.2.1,4.2.2. 4.
3.143.24334345.1.1,5.1.2,52.1,52.2,53.1,5.3.2,6.1.1,6.2.1,7.1.1,7.1.2,7.2.1,7.2.2,8.2.1,12.1.1,12.1
2,12.2.1,12.2.2,12.3.2.

CO5

1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,22.1,22.2,2.2.3,224,23.1,23.2,24.1,2.42,2432.443.1.
1,3.1.2,3.1.3,3.1.4,3.1.5,3.1.6,3.2.1,3.2.2,3.2.3,3.3.1,3.3.23.4.1,3.42,41.1,412,41.3,41.4,4.2.1,42.2.4.
3.1,4324334345.1.1,5.1.2,52.1,52.2,53.1,53.2,6.1.1,6.2.1,7.1.1,7.1.2,7.2.1,7.2.2,8.2.1,12.1.1,12.1

2,12.2.1,12.2.2,12.3.2.




ASSESSMENTPATTERN-THEORY

Test/Bloom’s Rememberi | Understanding | Applying | Analyzing | Evaluating | Creating | Tota
Category* ng (K1) % (K2) % (K3) % K4 % (K5) % (K6) % 1%
CATI 20 20 20 20 20 100
CAT2 20 20 20 20 20 100
Individual 20 20 20 20 20 100
Assessment]
/CaseStudy1/
Seminar 1/
Projectl
Individual - 20 20 20 20 20 100
Assessment?2
/CaseStudy?2/
Seminar 2 /
Project2
ESE 20 20 30 30 - - 100




22EPE$03 HVDCTRANSMISSIONSYSTEMS

PREREQUISITES CATEGORY |[L|T|P| C
NIL PE 3100 3
Course TofamiliarizewiththeHVDCtransmissionsystemandits control

Objectives

UNIT-I GENERALASPECTSOFHVDCSYSTEM | 9 Periods

Introduction-Comparisonbetween A CandDCtransmissions-DClinks-DCcablesandline
insulators-Comparisonbetweenacanddccables-ImportantHVDCprojects-Componentsofa HVDC
system.

UNIT-II | CONVERTERCIRCUITSANDANALYSIS | 9 Periods

Three Phase bridge converter using SCRs - Operating principles - Waveforms - Gate control and
overlap — Voltage, current and power factor relations — Commutating resistance — Inversion —
Equivalent circuits — Analysis and charts only for overlap less than 60° - Simple problems

UNIT-III | CONVERTERCONTROL | 9 Periods

Principleofcontrol-Controlcharacteristics—Constantminimumfiringanglecontrol-Constant
currentcontrol-Constantextinctionanglecontrol-Tapchangercontrol-Powerandfrequency
control-Stabilitycontrol—StartingandstoppingofDClink-Power control

UNIT-IV | FAULTSANDPROTECTION | 9 Periods

Bypassvalve—SCRvalvesmalfunctions—Overvoltageandcurrentoscillations—DCcircuit breakers — DC
lightning arrestors — Simple problems.

UNIT-V | HARMONICS,FILTERSANDGROUNDRETURN | 9 Periods

Characteristicanduncharacteristicharmonics—Harmonicacanddcfilters—Interferencewith
communication systems — Ground return — land, shore and sea electrodes — Cathodic protection — DC
corona.

ContactPeriod:
Lecture:45Periods Tutorial:0Periods Practical:0Periods = Total:45Periods

TEXTBOOK:

1 | KimbarkE.W*DirectCurrentTransmission”Voll,Wiley—Interscience,Newyork,Reprint 2016.

2 | PadiyarK.R“HVDCTransmissionSystems " NewAgelnternationalPvt.Ltd,2016.

REFERENCES:

1 | AdamsonandHingoraniH.G.,“HighVoltageDCPowerTransmission”,Garawayltd.England
Reprint2014

2 | WadhwaC.L.,“ElectricalPowerSystems”,NewAge InternationalPvt.Ltd,NewDelhi,2018.

3 | Arillagal.,“HighVoltageDirectCurrentTransmission”,PeterPeregrinus,London,Reprint 2015

4 | V.K.Sood,HVDCandFACTScontrollers—ApplicationsofStaticConvertersinPowerSystem,
KluwerAcademicPublishers,2018.

COURSEOUTCOMES: Bloom’s
Taxonomy
Uponcompletionofthecourse,thestudentswillbeableto: Mapped
CO1 | AnalyzeHVDCsystemandenumerateitsmerits K4
CO2 | Appraiseandanalyzedifferentconverter circuits K4
CO3 | Applyconvertercontrolforpowerflow K3
CO4 | Selectsuitableprotectionmethodforvariousconverterfaults K2
COS5 | IllustrateaboutharmonicfilteringinHVDCsystems K3




COURSEARTICULATIONMATRIX:

a)COandPO Mapping
COs/P | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PSO | PSO | PSO
Os 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3
CO1 3 3 2 1 - - - 2 2 1
CO2 3 3 2 1 - - - - - - - - 2 2 1
CO3 3 3 2 1 - - - - - - - - 2 2 1
CO4 3 3 2 1 - - - - - - - - 2 2 1
CO5 3 3 2 1 - - - - - - - - 2 2 1
22EPE | 3 3 2 1 - - - - - - - - 2 2 1
$03
1-Slight,2 —Moderate,3— Substantial
b)COandKeyPerformancelndicatorsMapping
CO1 1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.1,2.2.2,2.2.3,2.242.3.1,2.3.2,2.4.1,24.2,
2432443.1.1,3.1.2,3.2.1,3.2.2,3.2.3,4.1.1,4.1.2
co2 |1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.1,2.2.2,2.2.3,2.242.3.1,2.3.2,2.4.1,24.2,
2432443.1.1,3.1.2,3.2.1,3.2.2,3.2.3,4.1.1,4.1.2
co3 | 1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3.2.2.1,2.2.2,2.2.3224,2.3.1,2.3.2,2.4.1,24.2,
2432443.1.1,3.1.2,3.2.1,3.2.2,3.2.3,4.1.1,4.1.2
co4 | 1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3.2.2.1,2.2.2,2.232.2.42.3.1,2.3.2,2.4.1,24.2,
2432443.1.1,3.1.2,3.2.1,3.2.2,3.2.3,4.1.1,4.1.2
cos | 1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1:1,2.1.2,2.1.3,2.2.1,2.2.2,2.2.3,2.242.3.1,2.3.2,2.4.1,2.4.2,
2432443.1.1,3.1.2,3.2.1,3.22,3.23,4.1.1,4.1.2
ASSESSMENTPATTERN-THEORY
Test/Bloom’s Rememberi | Understanding | Applying | Analyzing | Evaluating | Creating | Tota
Category* ng (K1) % (K2) % (K3) % (K4) % (KS) % (Ke6) % 1%
CAT1 20 20 40 20 - - 100
CAT2 20 20 40 20 - - 100
Individual 30 30 40 - - 100
Assessment]
/CaseStudy1/
Seminar 1/
Projectl
Individual 30 30 40 - - 100
Assessment2
/CaseStudy?2/
Seminar 2 /
Project2
ESE 20 20 40 20 - - 100




22EPE$04 FACTS CONTROLLERS

PREREQUISITES CATEGORY [L | T|P| C
NIL PE 3(0(0 3
Course Toenrichthe knowledge about the functions andcharacteristics of FACTS controllers
Objectives and to identify their suitability for various applications.

UNIT-I INTRODUCTIONTOPOWERTRANSMISSIONCONTROL 9Periods

The concept of flexible AC transmission - Reactive power control in electrical power transmission
lines - Uncompensated transmission line — Series and shunt compensation. Calculation of surge
impedance loading and midpoint voltage, Transmission problems and needs: the emergence of
FACTS-ObjectivesofFACTS-ThyristorControlledFACTSControllersandConverterBased
FACTSControllers.

UNIT-1I STATICVARCOMPENSATORANDAPPLICATIONS 9 Periods

VoltagecontrolbySVC-Advantagesofslopeindynamiccharacteristics—InfluenceofSVCon
systemvoltage.Applications-Enhancementoftransientstability—Steadystatepowertransfer— Enhancement
of power system damping — Prevention of voltage instability.

UNIT-1II THYRISTORCONTROLLEDSERIESCAPACITOR 9 Periods
ANDAPPLICATIONS

Operationofthe TCSC-Differentmodesofoperation—Modelingof TCSC—Variablereactance
model-Modelingforstabilitystudies. Applications-Improvementofthesystemstabilitylimit— Enhancement
of system damping — Voltage collapse prevention.

UNIT-1V ADVANCEDFACTSCONTROLLERS ‘ 9 Periods

Static Synchronous Compensator (STATCOM) — Operating principle — V-I characteristics Unified
Power Flow Controller (UPFC) — Principle of operation - Modes of operation — Applications —
ModelingofUPFCforpowerflowstudies, InterlinePowerFlowControllers(IPFC)-Basic
OperatingPrinciplesandCharacteristics,ControlStructures.

UNIT-V COORDINATIONOFFACTSCONTROLLERS ‘ 9 Periods

ControllerInteractions—SVC-SVC,SVC-TCSCandTCSC-TCSCinteractions-Coordination of
multiplecontrollersusinglineartechniques(Quantitative Treatment)

ContactPeriods:
Lecture:45Periods Tutorial:0Periods Practical:0Periods  Total:45Periods

TEXTBOOK:

1 | MohanMathur,R.,Rajiv.K. Varma “Thyristor—-Based FACTS ControllersforElectrical
TransmissionSystems’IEEEpressandJohnWiley&Sons,Inc.,2002

2 | K.R.Padiyar, “FACTS ControllersinPowerTransmissionandDistribution”, NewAge
International(P)Limited, Publishers, NewDelhi, 2008.

REFERENCES:

1 | YongHuoSong,A.T.John, “FlexibleACTransmissionSystem ", IEEEPress, 1999.

2 | Xiao—PingZang, ChristianRehtanzandBikashPal, “ FlexibleACTransmissionSystem:
ModellingAndControl ’Springer,2012.

3 | NarainG.Hingorani,Laszio.Gyugyl, “Understanding FACTS ConceptsandTechnologyof
FlexibleACTransmissionSystem ”,IEEEPress,AJohnWiley &Sons,Inc.Publication, 2000.

4 | KalyanK.Sen,MeyLingSen, “IntroductiontoFACTS Controllers: Theory,Modeling,and
Applications” Wiley-IEEE Press, 2009.




COURSEOUTCOMES: Bloom’s
Taxonomy
Uponcompletionofthecourse,thestudentswillbeableto: Mapped
CO1 | IdentifytheproblemsandissuesassociatedwithACtransmissionsystems K2
CO2 | SummarizetheoperationandcontrolofvariousFACTS Controllers K5
CO3 | DevelopthemodelingofvariousFACTS Controllers K3
CO4 | AnalyzetheperformanceofPowerSystemwithFACTSControllers K4
CO5 | SuggestsuitableF ACTSdeviceforenhancingthetransmissioncapability K5

COURSEARTICULATIONMATRIX:

a)COandPOMapping(TimesNewRoman,Sizel1)

COs/P (PO (PO (PO (PO | PO |PO (PO (PO | PO |PO |PO |PO |PSO | PSO | PSO
Os 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3
colr |3 2 2 1 2 2 - 1 - - - 1 3 2 2
coz |3 2 2 2 1 2 2 - - - - 2 2 1 2
co3 |3 2 1 2 1 2 - 1 - - - 2 3 1 1
Co4 |2 2 1 2 1 2 2 1 - - - 2 2 2 1
Cos |3 2 1 2 2 - 3 - - - - 2 1 1 1
22EPE | 3 2 1 2 1 V. 2 1 - - - 2 2 1 1
$04

1-Slight,2 —Moderate,3— Substantial

b)COandKeyPerformancelndicatorsMapping

CO1 1.1.1,1.1.2,1.2.1,1.3.1,2.1.2,2.2.1,2.2.4,2.3.1,2.3.22.42,2.44,3.1.1,3.1.3,3.1.5,3.2.2,3.3.2,4.1.1,4
2.1,5.1.1,53.1,5.3.2,6.2.1,8.1.1,12.1.1,12.3.1,

coz |1.1.1,1.1.2,1.3.1,1.4.1,2.1.222323.1,2.4.1,243,3.1.2.3.1.4,3.2.1,3.3.1,3.4.2,4.1.2,4.1.3,4.1.4,4
3.1,4335.12,52.1,6.1.1,7.1.1,7.2.1,12.1.2,12.2.2,12.3 .1,

co3 | 1.1.1,1.1.2,1.2.1,1.3.1,2.1.1,2.1.3,2.2.1.12.2.2,2.4.2,2.4.4,3.1.1,3:1.2,3.2.23.3.2,4.1.1,4.1.3,4.3.1,4
32434522,532,62.1,8.1.1,12.1.1,12.1.2,12.2.2,12.3 11,

Cco4 | 1.1.2,1.2.1,1.4.1,2.1.1,2.1.3,2.2.4,23.1,2.4.1,2.4.3,3.1.4,3.23,3.42,4.1.2,4.1.3,4.2.1,43.25.1.1,5
32,6.1.1,7.2.1,7.2.2,82.1,12.1.1,12.2.1,12.2.2,12.3.2,

Ccos | 1.1.1,1.2.1,1.3.1,1.4.1,2.1.2,2.1.3,2.2.2,2.3.1,2.3.2,2.42,2.4.43.1.2,3.2.1,3.3.1,3.4.1,4.1.4,42.2.4

3243452.1,52.2,53.2,7.1.1,7.1.2,7.2.2,12.2.1,12.3.1,12.3.2,




ASSESSMENTPATTERN-THEORY

Test/Bloom’s Rememberi | Understanding | Applying | Analyzing | Evaluating | Creating | Tota
Category* ng (K1) % (K2) % (K3) % (K4 % (K5) % (K6) % 1%
CATI 20 30 10 30 10 100
CAT2 20 30 10 30 10 100
Individual 30 20 20 30 100
Assessment]
/CaseStudy1/
Seminar 1/
Projectl
Individual 30 20 20 30 100
Assessment2
/CaseStudy?2/
Seminar 2 /
Project2
ESE 20 30 10 30 10 100




22EPE$05 ENERGYAUDITINGAND MANAGEMENT

PREREQUISITES CATEGORY L | T|P| C
NIL PE 3100 3
Course Tocomprehendenergymanagementschemesandperformeconomicanalysisand energy

Objectives conservationin electrical and thermal systems

UNIT-1 BASICSOFENERGYAUDITANDMANAGEMENT | 9 Periods

EnergySecurity-SalientFeaturesofEnergyConservationAct2001-ObjectivesofEnergy Management-
EnergyAudit-Need-Types-Methodology-AuditReport-InstrumentsforAudit-
BEE regulations.

UNIT-II | ACTIONPLANNINGANDMONITORING | 9 Periods

Energy Action Planning - Energy Cell — Energy Auditor - Energy Manager - Eligibility - Roles
andresponsibilities-EnMSISO(50001:2011)-Projectmanagement: Stepsindetail.—Energy

monitoring and interpretation of variances for remedial actions. Environmental concerns: UNFCC —
Kyoto protocol — COP — CDM — PCF — Sustainable development.

UNIT-III | ENERGYASSESSMENTOFTHERMALUTILITIES | 9 Periods

Boilers - Types - Performance Evaluation of Boilers—Energy Conservation Opportunity —Furnaces -
Types — Fuel economy measures in furnaces - Cogeneration: Principle — Classification — Influencing
Factorsandtechnicalparameters. Wasteheatrecovery:Classification—application—benefits-
Differentheatrecoverydevices

UNIT-IV | ENERGYASSESSMENTOFELECTRICALUTILITIES | 9 Periods

Electricity Billing — Estimation and minimization of technical losses in distribution system - Motor
efficiency and tests — Energy efficient motors — Effects of rewinding - VFD - Lighting
System:Choiceoflighting-Typesandfeatures—recommendedluminancelevels—Lightingdesignfor
interiors-energysavingopportunities-Casestudies-ECBC.

UNIT-V | ENERGYASSESSMENTINUTILITYSYSTEMS | 9 Periods

Financialanalysistechniques, ROI, Riskandsensitivityanalysis-Paybackperiod— methods—factors
affectinganalysis.PerformanceassessmentofHV ACSystem-Pumps-Motorsandvariablespeed
drives-Measurements,Procedure— Evaluation.

ContactPeriods:
Lecture:45Periods Tutorial:0Periods Practical:0Periods = Total:45Periods

TEXTBOOK:

1 | MurphyW.R.andG.MckayButterworth,“EnergyManagement” , HeinemannPublications, 2019.

2 | Paulo’Callaghan,“EnergyManagement” Mc-GrawHillBookCompany—1stedition;2018

REFERENCES:

1 | John.C.Andreas, “EnergyEfficientElectricMotors” MarcelDekkerIncLtd—2ndedition;2018

W.C.Turner,“EnergyManagementHandbook” JohnWileyandSons,Fifthedition,2019

3 | Albert Thumann, Terry Niechus and William J Younger, “Handbook of Energy Audits”, Taylor &
Francis, 2018

4 | www.em-ea.org/gbookl.asp




COURSEOUTCOMES: Bloom’s
Uponcompletionofthecourse,thestudentswillbeableto: Taxonomy
Mapped
CO1 | Observeenergyauditandthedocumentauditreport K2
CO2 | Demonstrateenergymanagementactionsanddeveloptheunderstandingof K3
implementation
CO3 | Examinetheoperationofthermal utilities K4
CO4 | Plantheoperationofelectricalutilities K4
CO5 | Evaluatefinancialanalysisandassessdifferentutilitysystems. K5

COURSEARTICULATIONMATRIX:

a)COandPO Mapping

COs/P | PO PO | PO |PO | PO |PO PO | PO | PO | PO PO PO PSO | PSO | PSO
Os 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3
COo1l |3 3 3 3 3 3 3 3 - |3 - 3 3 3 3
co2 |3 3 3 3 3 3 3 3 - 13 - 3 3 3 3
CcO3 |3 3 3 3 3 3 3 3 ) 3 - 3 3 3 3
Co4 |3 3 3 3 3 3 B % e [0 - 3 3 3 3
CO5 |3 3 3 3 3 3 3 3 =3 - 3 3 3 3

22EPE | 3 3 3 3 3 3 3 3 -3 - 3 3 3 3
$05

1-Slight,2 —Moderate,3— Substantial

b)COandKeyPerformancelndicatorsMapping

COl1

TILI12121,131,1412.1.1,2.1.22.1:3,22.1,222,22322423.1232241,242,
2432443.1.1,3.123.133.1.43.1.53.1.6,3.2.1,3.2.2,3.2.3,3.3.1,3.3.2,3.4.1,3.42, 4.1.1,
4124.1341442.1,42243.1,432,4334345.1.1,5.1.2,52.1,52.2,53.1,53.2,
6.1.1,6.2.1,7.1.1,7.1.2,7.2.1,7.2.2.,8.1.1,8.2.2,10.1.1,10.1.2,10.1.3,10.2.1,10.2.2,
103.1,10.3.2,12.1.1,12.1.2,12.2.1,12.2.2,12:3.1,12.3.2

CO2

1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.1,2.2.2,2.2.3,2.2.4,2.3.1,2.3.2,2.4.1,2.4.2,
243,2443.1.1,3.1.2,3.1.3,3.1.4,3.1.5,3.1.6,3.2.1,3.2.2,3.2.3,3.3.1,3.3.2,3.4.1,3.4.2,4.1.1,
4124.134.14,421,422,43.1,43.2,4334.34,5.1.1,51.2,52.1,52.2,
53.1,53.2,6.1.1,6.2.1,7.1.1,7.1.2,7.2.1,7.2.2,8.1.1,8.2.2,10.1.1,10.1.2,10.1.3,10.2.1,10.2.2,
10.3.1,10.3.2,12.1.1,12.1.2,12.2.1,12.2.2,12.3.1,12.3.2

CO3

1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.1,2.2.2,2.2.3,2.2.4,2.3.1,2.3.2,2.4.1,2.4.2,
2432443.1.1,3.1.2,3.1.3,3.1.4,3.1.5,3.1.6,3.2.1,3.2.2,3.2.3,3.3.1,3.3.2,3.4.1,3.4.2, 4.1.1,
412413414,42.1,422,43.1,43.2433,43.45.1.1,5.1.2,5.2.1,5.2.2,
53.1,53.2,6.1.1,6.2.1,7.1.1,7.1.2,7.2.1,72.2,8.1.1,8.2.2,10.1.1,10.1.2,10.1.3,10.2.1,10.2.2,
10.3.1,10.3.2,12.1.1,12.1.2,12.2.1,12.2.2,12.3.1,12.3.2

CO4

1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.1,2.2.2,2.2.3,2.2.42.3.1,2.3.2,2.4.1,2.4.2,
243,2443.1.1,3.1.2,3.1.3,3.1.4,3.1.5,3.1.6,3.2.1,3.2.2,3.2.3,3.3.1,3.3.2,3.4.1,3.4.2,4.1.1,
4124.13,414,42.1,422,43.1,43.2433,43.45.1.1,5.1.2,5.2.1,5.2.2,
53.1,53.2,6.1.1,6.2.1,7.1.1,7.1.2,7.2.1,7.2.2,8.1.1,8.2.2,10.1.1,10.1.2,10.1.3,10.2.1,10.2.2,
10.3.1,10.3.2,12.1.1,12.1.2,12.2.1,12.2.2,12.3.1,12.3.2

CO5

1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.1,2.2.2,2.2.3,2.2.4,2.3.1,2.3.2,2.4.1,2.4.2,
243,2443.1.1,3.1.2,3.1.3,3.1.4,3.1.5,3.1.6,3.2.1,3.2.2,3.2.3,3.3.1,3.3.2,3.4.1,3.4.2,4.1.1,
4124.134.14421,42243.1,43.2,433,434,5.1.1,5.1.2,52.1,52.2,
53.1,53.2,6.1.1,6.2.1,7.1.1,7.1.2,7.2.1,7.2.2,8.1.1,8.2.2,10.1.1,10.1.2,10.1.3,10.2.1,10.2.2,
10.3.1,10.3.2,12.1.1,12.1.2,12.2.1,12.2.2,12.3.1,12.3.2




ASSESSMENTPATTERN-THEORY

Test/Bloom’s Rememberi | Understanding | Applying | Analyzing | Evaluating | Creating | Tota
Category* ng (K1) % (K2) % (K3) % (K4) % (K5) % (K6) % 1%
CATI 20 30 30 20 - - 100
CAT2 20 30 30 20 - - 100
Individual - - 40 40 20 - 100
Assessmentl
/CaseStudy1/
Seminarl/
Projectl
Individual - - 40 40 20 - 100
Assessment2
/CaseStudy?2/
Seminar 2 /
Project2
ESE 20 30 30 20 - - 100




22EPE$06 DIGITALPROTECTIVERELAYS

PREREQUISITES CATEGORY

NIL PE 3(0/(0 3
Course Tounderstandthefundamentalsofdigitalrelays,conceptsofdigitalsignalprocessing used
Objectives in digital relays and various algorithms utilized in digital/numerical relays.

UNIT-1 INTRODUCTIONTODIGITALRELAYS | 9 Periods

Fundamentals ofdigital relays:Basic layout - elements of the digital relays with visualillustration; The
concept of sampling -aliasing for digital relays-Sliding window concept of digital relays-
EstimationofphasorsusingFull-cycleDiscreteFourierTransform(DFT)-Estimationofphasorsusing Half-
cycle DFT - Discrete Cosine Transform-Estimation of phasors using Walsh function technique -
LeastError Square technique;Estimation of frequency indigital relays-practical considerations
forselectionofvariousalgorithms-DigitalDifferentialProtectionofGenerator-Inductionmotors-Busbar

UNIT-1I DIGITAL DIFFERENTIAL PROTECTION OF 9 Periods
TRANSFORMERS

Digital Directional/Non-directional Overcurrent - Earth fault relays-Overcurrent relay coordination in
an interconnected power system network- LINKNET structure - determination of primary/backup
relay pairs-Overcurrent relay coordination in an interconnected power system network-Problemsfaced
by digital distance relays.

Computation of direction -impedance for digital distance relays- Power swing detection-blocking
techniqueindigitaldistanceRelay-Protectionofdouble-circuittransmissionlineusingdigitaldistance
relays-Protectionofmulti-terminaltransmissionlineusingdigitaldistancerelays-Protectionofseries
compensatedtransmissionlineusingdigitaldistancerelays-Basic components.

UNIT-1II PROTECTION OF SERIES COMPENSATED 9 Periods
TRANSMISSION LINE

Voltage/current inversion -sub-synchronous' oscillations - additional transients; Load shedding -
Frequency relaying: Various load shedding techniques -frequency relays; Load shedding - Frequency
relaying: Factors to be considered - rate.of frequency decline; Islanding phenomena: Hazards -risk of
islanding-methods of islanding; Loss of existing protection -coordination among protective devices:
Recloser-Fuse coordination for DG interfaced Distribution network

Hardware-in-loop testing of an islanding detection-technique-Protection of dc microgrid: Review -
challenges.ACmicrogridprotection: Problems-solutions-Insightintohybridac-demicrogrid
protection-Applicationoftravelingwave(TW)-wavelettransform(WT)basedalgorithm

UNIT-1IV APPLICATION OF ARTIFICIAL INTELLIGENCE IN 9 Periods
DIGITAL RELAYING

PhasorMeasurementUnit(PMU)-IEEEC37.118standard-Wideareamonitoring-control-protection
usingPMU-IEC61850-standardforsubstationautomation-relayinteroperability

UNIT-V | DIGITALRELAYINGSTANDARD | 9 Periods

Introduction]EC61850standard-relay interoperability:ProtectionofHighvoltagedctransmission
network-Variouscyber-attacksatsubstation/transmissionlevelforIndianpowergridnetwork-Basic
concept-application.

ContactPeriods:
Lecture:45Periods Tutorial:0Periods Practical:0Periods  Total:45Periods




TEXTBOOK(Maximum?2):

Anderson,P.M.,PowerSystemProtection, IEEEPress,NewY ork, 1999.

Blackburn,J.L.,AppliedProtectiveRelaying, WestinghouseElectricCorporation,NewY ork,
1982.

REFERENCES(Minimum4andMaximum6):

Bhavesh Bhalja, R. P. Maheshwari, N. G. Chothani, Protection and Switchgear, Oxford
UniversityPress, 2nd edition, New Delhi, India, 2018.--

0Oza,B.A.,N.C.Nair,R.P.Mehta,etal.,PowerSystemProtection&Switchgear, TataMcGraw
Hill,NewDelhi,2010.

Phadke,A.G.andJ.S.Thorp,ComputerRelayingforPowerSystems,ResearchStudyPressLtd,
JohnWiley&Sons, Taunton,UK,1988.

BhaveshBhaljaandVijayH.Makwana,""TransmissionLineProtectionUsingDigital
Technology,""SpringerScience+BusinessMediaSingaporePte.Ltd;Singapore,January2016.

COURSEOUTCOMES: Bloom’s

Taxonomy

Uponcompletionofthecourse,thestudentswillbeableto: Mapped

CO

1 | Tllustratetheconceptofdigitalrelay K2

CO2 | ExplaintheDifferentialProtectionofTransformers K2

CO3 | DescribeProtectionofSeriescompensatedtransmissionlineusingdigital K2

distance relays

CO4 | Evaluatethedigitalrelayusingthe Al K5

CO5 | Reviewthe standards K2

COURSEARTICULATIONMATRIX:

a)COandPO Mapping

COs/P | PO |PO | PO | PO (PO | PO | PO | PO |PO | PO PO PO PSO | PSO | PSO
Os 1 2 3 4 5 6 [/ 8 9 10 11 12 1 2 3
colr |3 3 3 3 3 3 2 3 - - - 3 3 3 3
co2 |3 3 3 3 3 3 2 3 - - - 3 3 3 3
Cco3 |3 3 3 3 3 3 2 & - - - 3 3 3 3
co4 |3 3 3 3 3 3 2 3 - - - 3 3 3 3
Cos5 |3 3 3 3 3 3 2 3 - - - 3 3 3 3

22EPE | 3 3 3 3 3 3 2 3 - - - 3 3 3 3
$06

1-Slight,2 —Moderate,3— Substantial

b)COandKeyPerformancelndicatorsMapping

COl1 1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.1,2.2.2,2.2.32.242.3.1,2.3.2,2.4.1,2.42,2.43,2
443.1.13.123.133.143.1.5,3.1.6,3.2.1,3.22,3.2.3,3.3.1,3.3.2,3.4.1,342,4.1.1,4.1.2,4.1.3 4.
14,421,42243.1,43.2433,4345.1.1,5.1.2,52.1,52.2,5.3.1,53.2,6.1.1,6.2.1,7.1.1,7.1.2,8.1
1,82.1,82.2,12.1.1,12.1.2,12.2.1,12.2.2,12.3.1,12.3.2,

coz |1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.1,2.2.2,22.3,22.4,2.3.1,2.3.2,2.4.1,242,2.4.3,2

443.1.13.123.133.143.1.5,3.1.6,3.2.1,3.22,3.2.3,3.3.1,3.3.2,3.4.1,342,4.1.1,4.1.2,4.1.3 4.
14,421,42.243.1,43.2433,4345.1.1,5.1.2,52.1,52.2,5.3.1,53.2,6.1.1,6.2.1,7.1.1,7.1.2,8.1
1,82.1,82.2,12.1.1,12.1.2,12.2.1,12.2.2,12.3.1,12.3.2,




CO3

1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.1,2.2.2,2.2.3,2.2.42.3.1,2.3.2,2.4.1,2.42,2.43,2.44,3.1.
1,3.1.2,3.1.3,3.1.4,3.1.5,3.1.6,3.2.1,3.2.2,3.2.3,3.3.1,3.3.23.4.1,342,41.1,412,4.1.3,41.4,42.1,42.2 4.
3.1,4324334345.1.1,5.1.2,52.1,52.2,53.1,53.2,6.1.1,6.2.1,7.1.1,7.1.2,8.1.1,8.2.1,8.2.2,12.1.1,12.1
2,12.2.1,12.2.2,12.3.1,12.3.2,

CO4

1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,22.1,22.2,22.3,22423.1,23.2,24.1,2.42,2432.443.1.
1,3.1.2,3.1.3,3.1.4,3.1.5,3.1.6,3.2.1,3.2.2,3.2.3,3.3.1,3.3.23.4.1,3.42,4.1.1,4.1.2,4.1.3,41.442.1,4.2.2 4.
3.1432433,4345.1.1,5.1.2,52.1,5.2.2,53.1,53.2,6.1.1,6.2.1,7.1.1,7.1.2,8.1.1,8.2.1,8.2.2,12.1.1,12.1
2,12.2.1,12.2.2,12.3.1,12.3.2,

COs5

1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.1,2.2.2,2.2.3,2.2.42.3.1,2.3.2,2.4.1,2.42,2.43,2.44,3.1.
1,3.1.2,3.1.3,3.1.4,3.1.5,3.1.6,3.2.1,3.2.2,3.2.3,3.3.1,3.3.23.4.1,3.42,4.1.1,4.1.2,4.1.3,41.442.1,4.2.2 4.
3.1,4324334345.1.1,5.1.2,52.1,52.2,53.1,53.2,6.1.1,6.2.1,7.1.1,7.1.2,8.1.1,8.2.1,8.2.2,12.1.1,12.1
2,12.2.1,12.2.2,12.3.1,12.3.2

ASSESSMENTPATTERN-THEORY

Test/Bloom’s Rememberi | Understanding | Applying | Analyzing | Evaluating | Creating | Tota
Category* ng (K1) % (K2) % (K3) % (K4) % (KS) % (K6) % 1%
CATI 10 30 40 20 - 100
CAT2 10 30 30 20 10 - 100
Individual - 30 30 20 20 - 100
Assessment]
/CaseStudy1/
Seminarl/
Projectl
Individual - 30 30 20 20 - 100
Assessment2
/CaseStudy?2/
Seminar 2 /
Project2
ESE 10 30 30 20 10 - 100




22EPE$07 RESTRUCTUREDPOWERSYSTEMS

CATEGORY (L | T |P C
PREREQUISITES
NIL PE 300 3
Course ToobtainknowledgeaboutIndianpowermarketsandderegulation
Objectives
UNIT-I INTRODUCTIONTORESTRUCTURINGOFPOWER 9 Periods
INDUSTRY

Introduction-Reasons for restructuring / deregulation of power industry-Understanding the restructuring
process - Entities involved-The levels of competition-The market place mechanisms-Sector-wise-issues
involved in deregulation-objectives of deregulation of various power systems across the world. Fundamentals
of Economics -Consumer behavior-Supplier behavior- Market equilibrium, Short-run - Long-run costs,
Various costs of production, Relationship between short-run - long-run average costs-Perfectly competitive
market- Policies of restructured environment.

UNIT-1I MARKETMODELSANDTRANSMISSIONCONGESTION 9 Periods
MANAGEMENT

Market models based on contractual arrangements-Comparison of various market models-Electricity vis-a-vis
other commodity - Four pillars of market design.- Market architecture-Definition of congestion-transfer
capability limitation-Importance of congestion management in deregulated environment-features ofcongestion
management schemes-Classification of congestion management methods-Calculation of ATC - Definition of
various terms-ATC calculation using PTDF -LODF based on DC model-Calculation of ATC using AC model-
Non-market methods- Market based methods- Nodal pricing- Inter-zonal- Intra-zonal congestion
management-Price area congestion management- Capacity alleviation method.

UNIT-1II LOCATIONALMARGINALPRICESANDFINANCIAL 9 Periods
TRANSMISSION RIGHTS

Mathematical preliminaries- Fundamentals oflocational marginal pricing-Lossless DCOPF model for LMP
calculation-Loss compensated DCOPF model for LMP calculation- ACOPF model for LMP calculation-
Financial Transmission Rights-Risk Hedging Functionality Of financial Transmission Right-Simultaneous
feasibility test -revenue adequacy-FTR issuance process-Treatment of revenue shortfall-Secondary trading of
FTRs-Flow Gate rights-FTR -market power-FTR -merchant transmission investment.

UNIT-1V ANCILLARYSERVICESANDTRANSMISSIONPRICING 9 Periods

Introduction to ancillary services-Types of ancillary services-Classification of ancillary services, Load-
generation balancing related services-Voltage control - reactive power support services-Black start capability
service-Co-optimization of energy -reserve services, International comparison-Pricing of transmissionnetwork
usage -loss allocation - transmission pricing-Principles of transmission pricing-Classification of transmission
pricing method-Rolled-in transmission pricing methods- Marginal transmission pricing paradigm-Composite
pricing paradigm-Merits -de-merits of different paradigms-Debated issues in transmission pricing- loss
allocation-Classification of loss allocation methods -comparison.




UNIT-V POWERMARKETSANDREFORMSININDIANPOWER 9 Periods

SECTOR

Attributes of a perfectly competitive market-The firm's supply decision under perfect competition-Imperfect
competition-Market power-Financial markets associated with electricity markets-optimal bidding by a
generator company-Optimal bidding methods- Reforms in Indian power sector:Framework of Indian power
sector-Reform initiatives during 1990-1995-Availability Based Tariff (ABT)-The Electricity Act 2003- Open
Access issues-Powerexchange-Reforms in near future.

ContactPeriods:
Lecture:45Periods Tutorial:0 Periods Practical:0Periods Total:45Periods

TEXTBOOK(Maximum?2):

1 | KankarBhattacharya,JaapE.Daadler,MathH.JBollen,“Operationofrestructuredpower
systems”,KluwerAcademicPub.,2001.

2 | LoiLeiLai,“PowersystemRestructuringandDeregulation”,JohnWiley&sons,2001

REFERENCES(Minimum4andMaximum6):

1 | SallyHunt,“Makingcompetitionworkinelectricity”,John Wiley&Sons, Inc.,2002.

2 | ShahidehpourMandAlomoushM,“RestructuringElectricalPowerSystems”,Marcel Decker
Inc.,2001.

3 | DanielS.KirschenandGoranStrbac, “FundamentalsofPowerSystemEconomics”,JohnWiley
&SonsLtd., 2004.

4 | StevenStoft,“PowerSystemEconomics”,Wiley—IEEEPress,2002.

COURSEOUTCOMES: Bloom’s

Taxonomy

Uponcompletionofthecourse,thestudentswillbeableto: Mapped

CO1 | Demonstratethenewdimensionsassociatedwiththepowersystemswith K2
techno-commercialissues

CO2 | Applyvarioussolutionsforthecommercialproblemsthroughstudyof K3
fundamentalsofmicroeconomics

CO3 | Designpowermarketsandmarketarchitecturalaspectsasperthe K4
restructuringofpowersystem

CO4 | Identifyoperationalchallengesandmanagethesamewithoptimumsolution K5

CO5 | Suggestreformpracticesindevelopingcountrieswithspecialfocuson K6
Indianpowersystem




COURSEARTICULATIONMATRIX:

a)COandPO Mapping
COs/POs | PO | PO [ PO | PO | PO | PO | PO (PO | PO |PO | PO PO PSO | PS | PSO3
1 2 3 4 5 6 7 8 9 10 |11 12 1 02
CO1 3 3 1 - - - - - - 3 3 2 1
CO2 3 3 3 2 2 2 - - - - - 2 3 3 3
CO3 3 3 2 3 3 - - - - - - 2 2 3 2
CO4 3 3 2 3 2 - - - - - - 2 2 3 2
CO5 2 2 2 1 1 - - - - - - 2 2 3 1
22EPESO | 3 3 2 2 2 - - - - - - 2 0 0 0
7

1-Slight,2 —Moderate,3— Substantial

b)COandKeyPerformancelndicatorsMapping

CO1

1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.1,2.2.22.23,22423.1,2.3.2,2.4.1,242,243,2.44,3.1.2,
3.143.1.6,3.2.1,3.23,3.32,4.1.1,41.4,43.1,43.3,5.1.1,5.2.2,12.1.1,12.1.2,12.2.1,12.2.2,12.3.1,12.3.2,

CO2

1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.1,2.2.2,2.2.32.2.42.3.1,2.3.2,2.4.1,2.42,243,2.443.1.1,
3.12,3.13,3.1.5,3.1.6,3.2.1,3.2.2,3.2.3,3.3.1,3.3.2,3.4.1,41.242.1,43.1,43.2,43.4,5.1.1,5.1.2,5.2.2,5.3 1,
6.1.1,12.1.1,12.1.2,12.2.2,12.3.2,

CO3

1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.1,2.22,22.32.242.3.1,2.3.2,2.4.1,2.42,243,2.443.1.1,
3.123.143.1.6,3.2.1,3.2.2,3.23.3.3.1,3.4.24.1.1.4.1.342.2,43.1,43.3,434,5.1.1,5.1.2,52.1,52.2,53.2,
12.1.1,12.2.1,12.3.1,

CO4

1.1.1,1.21,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,222,2.23,2.242.3.1,23.2,2.4.1,2.42,2.43,2.443.1.2,3.1.5,3.2.1,
32232333234.14.1.2,42.1,43.143.243343.4,5.1.1,52.1,5.3.1,12.1.1,12.1.2,12.2.1,12.3.1,

COs

1.1.2,1.2.1,1.3.1,2.1.1,2.1.2,2.2.1,2.2.2,2.2.3,2.3.1,2.4.1,2.4.32.4.4,3.1.2,3.1.4,3.1.6,3.2.1,3.2.2,3.2.3,4.3.3,
5.1.2,52.2,12.1.1,12.1.2,12.2.2,12.3 .2,

ASSESSMENTPATTERN-THEORY(TimesNewRoman,Sizel1)
Test/Bloom’s Rememberi | Understanding | Applying | Analyzing | Evaluating | Creating | Tota
Category* ng (K1) % (K2) % (K3) % (K4) % (K5) % (K6) % 1%
CAT1 20 20 40 20 - 100
CAT2 20 20 30 20 10 - 100
Individual - 30 30 20 10 10 100
Assessment]
/CaseStudy1/
Seminarl/
Projectl
Individual - 30 30 20 10 10 100
Assessment2
/CaseStudy?2/
Seminar 2 /
Project2
ESE 10 20 30 20 20 - 100




22EPES$08 HIGHVOLTAGE ENGINEERING

PREREQUISITES CATEGORY L | T|P| C
NIL PE 31010 3
Course To impart knowledge on the types of over voltages in power system and protection

Objectives methods, generation of over voltages in laboratories, measurement of over voltages
andbreakdown mechanisms in solid, liquid and gaseous dielectrics.

UNIT-I OVERVOLTAGESINELECTRICALPOWERSYSTEMS | 9 Periods

Causesofovervoltagesanditseffectsonpowersystem—Lightning,switchingsurges-temporary
overvoltages,Corona-itseffects—Bewleylatticediagram-Protectionagainstovervoltages

UNIT-1T | DIELECTRICBREAKDOWN | 9 Periods

Properties of Dielectric materials - Gaseous breakdown in uniform -non-uniform fields — Corona
discharges—Vacuumbreakdown—Conduction-breakdowninpure-commercialliquids,Maintenance
ofoilQuality—Breakdownmechanismsinsolid-compositedielectrics- Applicationsofinsulating materials in
electrical equipments.

UNIT-III GENERATIONOFHIGHVOLTAGESANDHIGH CURRENTS 9 Periods

Generation of High DC voltage: Rectifiers, voltage multipliers, van de graaff generator:
generation of high impulse voltage: single -multistage Marx circuits — generation of high AC
voltages:cascadedtransformers,resonanttransformer-teslacoil-generationofswitchingsurges—
generationofimpulsecurrents-Triggering-controlofimpulse generators.

UNIT-1V MEASUREMENT OF HIGH VOLTAGES AND HIGH 9 Periods
CURRENTS

HighResistancewithseriesammeter—Dividers,Resistance,Capacitance-Mixeddividers-Peak
Voltmeter,GeneratingVoltmeters-CapacitanceVoltage Transformers, ElectrostaticVoltmeters— Sphere
Gaps - High current shunts- Digital techniques in high voltage measurement.

UNIT-V HIGHVOLTAGETESTINGANDINSULATION 9 Periods
COORDINATION

HighvoltagetestingofelectricalpowerapparatusasperInternational-Indian standards
—Powerfrequency,impulsevoltage-DCtestingoflnsulators,circuitbreakers,bushing,isolators-
transformers- Insulation Coordination-testing of capabilities.

ContactPeriods:
Lecture:45Periods Tutorial: __ Periods Practical: — Periods Total:45Periods
TEXTBOOK(Maximum?2):

1 | S.NaiduandV.Kamaraju, HighVoltageEngineering’, TataMcGrawHill,FifthEdition, 2013.

2 | E.KuffelandW.S.Zaengl,J.Kuffel, HighvoltageEngineeringfundamentals’,NewnesSecond
EditionElsevier,NewDelhi,2005.

REFERENCES(Minimum4andMaximum6):

1 | L.L.Alston, HighVoltageTechnology’,OxfordUniversityPress,FirstiIndianEdition,2011.

2 | MazenAbdel-Salam,HusseinAnis,AhdabA-Morshedy,RoshdayRadwan,HighVoltage
Engineering—Theory&Practice,SecondEditionMarcelDekker,Inc., 2010.

3 | SubirRay,’ AnIntroductiontoHighVoltageEngineering’PHILearningPrivateLimited,New
Delhi,SecondEdition,2013.

4 | C.L.Wadhwa, HighvoltageEngineering’,NewAgelnternational Publishers, ThirdEdition,
2010.

Note:Bookswith10yearsbeforepublicationsmaybe avoided




COURSEOUTCOMES:- Bloom’s
Uponcompletionofthecourse,thestudentswillbeableto: Taxonomy

Mapped
CO1 | ExplainTransientsinpowersystem.. Kl
CO2 | IllustrateGenerationandmeasurementofhighvoltage. K3
CO3 | DemonstrateHighvoltagetesting. K4
CO4 | Elaboratevarioustypesofovervoltagesinpowersystem K1
CO5 | MeasureandTestovervoltages,testpowerapparatusand insulation K5

coordination

COURSEARTICULATIONMATRIX:

a)COandPO Mapping
COs/POs | PO | PO | PO | PO | PO |PO | PO | PO |POY9 | PO | PO PO [PSO | PS |PSO
1 2 3 4 5 6 7 8 10 |11 12 |1 02 |3
CO1 3 3 3 3 3 3 2 - - - - 3 3 3 3
CO2 3 3 3 3 3 3 2 - - - - 3 3 3 3
CO3 3 3 3 3 3 3 2 - - - - 3 3 3 3
CO4 3 3 3 3 3 B v - - - - 3 3 3 3
CO5 3 3 3 3 3 3 2 - - - - 3 3 3 3
22EPE$0 | 3 3 3 3 3 3 2 - - - - 3 3 3 3
8

1-Slight,2 —Moderate,3— Substantial

b)COandKeyPerformancelndicatorsMapping

CO
1

1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.1,2.22,2.2.3,2.2.4,23.1,2.3.2,2.4.1,242,2.43,2443.1.1,
3.1.2,3.1.3,3.1.4,3.1.5,3.1.6,3.2.1,3.2.2,3.2.3,3.3.1,3.3.2,3.4.1,3.42,4.1.1,41.2,4.1.3,4.1.4,42.1,42.2,43.1,
432433434,5.1.1,5.1.2,52.1,52.2,53.1,5.3.2,6.1.1,6.2.1,7.1.1,7.1.2,12.1.1,12.1.2,12.2.1,12.2.2,12.3.1
,12.3.2,

CO

1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.1,2.2.2,2.2.3,2.2.423.1,2.3.2,2.4.1,242,2.43,2443.1.1,
3.1.2,3.1.3,3.1.4,3.1.5,3.1.6,3.2.1.3.2.2,3.2.3,3.3.1,3.3.2,3.4.1,3.42,4.1.1,41.2,4.1.3,4.1.4,42.1,42.2,43.1,
432433,434,5.1.1,5.1.2,5.2.1,5.22,5.3.1,5.3.2,6.1.1,6.2.1,7.1.1,7.1.2,12.1.1,12.1.2,12.2.1,12.2.2,12.3.1
,12.3.2,

CO

1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.1,222,2.2.3,2.2423.1,23.2,2.4.1,242,2.43,2443.1.1,
3.1.2,3.1.3,3.1.4,3.1.5,3.1.6,3.2.1,3.2.2,3.2.3,3.3.1,3.3.2,34.1,3.42,4.1.1,4.1.2,4.1.3,41.442.1,42.2,43.1,
43.24334345.1.1,5.1.2,52.1,52.2,53.1,5.3.2,6.1.1,6.2.1,7.1.1,7.1.2,12.1.1,12.1.2,12.2.1,12.2.2,12.3.1
,12.3.2,

CO

1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.1,22.2,2.2.3,2.242.3.1,23.2,2.4.1,242,2.43,2443.1.1,
3.123.13,3.14,3.1.5,3.1.6,3.2.1,3.2.2,3.2.3,3.3.1,3.3.2,3.4.1,3.42,4.1.1,41.2,4.1.3,4.1.442.1,42.2,43.1,
43.24334345.1.1,5.1.2,52.1,52.2,53.1,53.2,6.1.1,6.2.1,7.1.1,7.1.2,12.1.1,12.1.2,12.2.1,12.2.2,12.3.1
,12.3.2,

CO

1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.1,222,2.2.3,2.2.423.1,23.2,2.4.1,242,2.43,2443.1.1,
3.123.1.3,3.14,3.1.5,3.1.6,3.2.1,3.2.2,3.2.3,3.3.1,3.3.2,34.1,3.42,4.1.1,41.2,4.1.3,4.1.442.1,42.2,43.1,
43.24334345.1.1,5.1.2,52.1,52.2,53.1,5.3.2,6.1.1,6.2.1,7.1.1,7.1.2,12.1.1,12.1.2,12.2.1,12.2.2,12.3.1
,12.3.2,




ASSESSMENTPATTERN-THEORY

Test/Bloom’s Rememberi | Understanding | Applying | Analyzing | Evaluat | Crea | Total
Category* ng (K1) % (K2) % (K3) % (K4) % ing(KS) | ting %
% (Ke)
%
CATI 10 30 30 20 10 - 100
CAT2 10 30 30 20 10 - 100
Individual - 30 30 20 20 - 100
Assessment]
/CaseStudy1/
Seminar 1/
Projectl
Individual - 30 30 20 20 - 100
Assessment2
/CaseStudy?2/
Seminar 2 /
Project2
ESE 10 30 30 20 10 - 100




DRIVESANDENERGYTECHNOLOGIES- V2

22EPE$09 SPECIALMACHINESAND CONTROLLERS
PREREQUISITES: CATEGORY (L |T|P| C
NIL PE 31010 3
Course Tograsptheprincipleofworkingofspecialelectricalmachinesandtocaterthe

Objectives knowledge to real world applications.

UNIT-I STEPPINGMOTORS | 9 Periods

Constructional features — Principle of operation — Modes of excitation — Torque production
inVariableReluctance(VR)stepping motor—Dynamiccharacteristics—Drivesystemsandcircuitfor
openloopcontrol-Closedloopcontrolofsteppingmotor

UNIT-II | SWITCHEDRELUCTANCEMOTORS | 9 Periods

Constructional features — Principle of operation — Torque equation — Power controllers —
Characteristicsandcontrol:Speedcontrol-currentcontrol-Sensorlessoperationof SRM—Current
sensing- rotor position measurementand estimation methods- sensor less rotor position estimation-
inductance based estimation - Microprocessor based controller.

UNIT-III | SYNCHRONOUSRELUCTANCEMOTORS | 9 Periods

Constructionalfeatures—Types—Axialandradialairgapmotors—Phasordiagram—Characteristicand
Control-Verniermotor-Applications

UNIT-IV | PERMANENTMAGNETBRUSHLESSDCMOTORS | 9 Periods

CommutationinDCmotors—Differencebetweenmechanicalandelectroniccommutators—Hall sensors—
Opticalsensors—MultiphaseBrushlessmotor-Squarewavepermanentmagnetbrushless
motor drives—Torqueandemfequation—TorqueandSpeedcharacteristics—Microprocessorbased controller.

UNIT-V | PERMANENTMAGNETSYNCHRONOUSMOTORS | 9 Periods

Constructionalfeatures-Principleofoperation—EMF,powerinputandtorqueexpressions—Phasor
diagram—Powercontrollers—TorqueandSpeedcharacteristics—CurrentandSpeedcontrol-Self control —
Vector control — Current control schemes.

ContactPeriods:
Lecture:45Periods Tutorial:0Periods Practical:0Periods Total:45Periods
TEXTBOOK(Maximum?2):

1 | R.Krishnan-SwitchedReluctanceMotorDrivesModeling,Simulation,Analysis,Design,and
Applications-CRCPress 2017

2 | T.Kenjo,Steppingmotorsandtheirmicroprocessorcontrols’,OxfordUniversitypress,New
Delhi,Dekker2009

REFERENCES(Minimum4andMaximum6):

1 | .T.J.E.Miller,‘BrushlessmagnetandReluctancemotordrives’,Clarendonpress,L.ondon, 1989

2 | RamuKrishnan-PermanentMagnetSynchronousandBrushless DCMotorDrives-CRC Press,
MarcelApplications-CRCPress2009

3 | Bilgin,BerkerEmadi,AliJiang,JamesWeisheng-Switchedreluctancemotordrives:
fundamentalstoapplications-CRC2019.

4 | JacekF.Gieras,Dr.Rong-JieWang,ProfessorMaarten]. Kamper-AxialFluxPermanent
MagnetBrushlessMachines-SpringerNetherlands2008

Note:Bookswith10yearsbeforepublicationmaybe avoided




COURSEOUTCOMES: Bloom’s
Taxonomy
Uponcompletionofthecourse,thestudentswillbeableto: Mapped
CO1 | Describetheconstructionalfeatures,principleofoperationandthetypesof K2
specialelectrical machines
CO2 | ComputetheTorqueandEMFequationsofthespecialelectrical machines K3
CO3 | Interpretthestaticanddynamiccharacteristicsofthespecialelectrical K3
machines
CO4 | Examinevariousconvertercircuitsforspecialelectrical machines K3
COS5 | Developdifferentcontrollersforspecialelectricalmachines. K4
COURSEARTICULATIONMATRIX:
a)COandPO Mapping
COs/ | PO | PO | PO | PO | PO |PO PO (PO | PO |PO | PO | PO | PSO | PSO | PSO
POs | 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3
col | 3 1 1 2 1 2 1 | - - 1 1 3 3 3
co2 | 3 1 1 2 1 2 1 1 - - 1 1 2 2 2
Cco3 | 3 1 1 2 1 2 | 1 - - 1 1 2 2 2
co4 | 3 1 1 2 1 D 1 1 - - 1 1 2 2 2
Co5 | 3 1 1 2 1 0, 1 1 - - 1 1 2 2 2
22EP
E$09 3 1 1 2 1 2 | 1 - - 1 1 3 3 3
1-Slight,2 —Moderate,3— Substantial
b)COandKeyPerformancelndicatorsMapping
CO1 | 1.2.1,1.3.1,1.4.1,22.2,2.2.42.3.1,2.4.4,3.1.5,12.1.1,12.1.2,12.3.1
co2 | 1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.1,2.2.3,2.3.1,2.3.2,2.4.1,2.42,2.4.3,
2443.1.13.1.2,3.1.3,3.1.5,3.1.6,3.2.3,3.3.1,3.3.2,3.4.1,4.1.3,4.1.4,4.2.1,12.1.1,12.2.1
CO3 | 1.1.1,1.1.2,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2,.1,2.2.3,2.3.1,2.3.2,2.4.1,2.4.3,2.44,3.1.1,
3.1.2,3.1.3,3.1.6,3.2.1,3.2.23.2.3,3.3.1,3.3.2,34.1,41.1,4.1.2,4.1.4,42.1,42.2,12.1.1,
12.1.2,12.2.1
Cco4 | 1.1.1,1.1.2,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.4,2.3.1,2.4.1,2.42.3.1.2,3.1.3,3.1.4,3.1.6,
32.1,32.2,3.2.3,3.3.1,3.3.23.4:1,4.1.3,4.2.1,4.2.2,4 3.1,7.2.2,12.2.1,12.2.2,12.3.2
Ccos5 | .1.1,1.1.2,1.3.1,2.1.3,2.2.2,2.2.4,2.3.1,2.42.3.1.2,3.1.3.3.1.43.1.6,3.3.1,3.3.2,3.4.2,
4.1342142243.1,62.1,7.1.1,7.22,12.2.1,12.2.2,12.3.2
ASSESSMENTPATTERN-THEORY
Test/Bloom’s Rememberi | Understanding | Applying | Analyzing | Evaluating | Creating | Tota
Category* ng (K1) % K2) % (K3) % (K4) % (K5) % (K6) % 1%
CATI1 10 40 40 10 - - 100
CAT2 10 30 50 10 - - 100
Individual - 30 40 30 - - 100
Assessment]
/CaseStudy1/
Seminar 1/
Projectl
Individual - 40 30 30 - - 100
Assessment?2
/CaseStudy?2/
Seminar 2 /
Project2
ESE 10 40 40 10 - - 100




22EPE$10 POWERQUALITYENGINEERING

PREREQUISITES: CATEGORY |L |T|P C
NIL PE 31010 3
Course Toanalyzethepowerqualityissuesinpowersystemsandprovidepractical engineering
Objectives | solutionstomitigatethePQproblems

UNIT-I INTRODUCTIONTOPOWERQUALITYPROBLEM | 9 Periods

Introduction — Characterization of Electric Power Quality: Transients, short duration and long duration
voltage variations, Voltage imbalance, waveform distortion, Voltage fluctuations, Power frequency
variation, Power acceptability curves — power quality problems: poor load power factor, Non-linear and
unbalancedloads,DCoffsetinloads,Notchinginloadvoltage,Disturbanceinsupplyvoltage—Power

quality standards.

UNIT-1I ANALYSISOFSINGLEPHASEANDTHREEPHASE SYSTEM 9 Periods

Single phase linear and non-linear loads — single phase sinusoidal, non-sinusoidal source - supplying linear
and nonlinear loads — three phase balanced system — three phase unbalanced system — three phase
unbalanced and distorted source supplying nonlinear loads — concept of power factor — three phase- three
wire — three phase - four wire system.

UNIT-1II | MITIGATIONOFPOWERSYSTEMHARMONICS | 9 Periods

Introduction - Principle of Harmonic Filters — Series-Tuned Filters —- Double Band-Pass Filters — damped
Filters — Detuned Filters — Active Filters — Power Converters — Harmonic Filter Design —Tuned Filter —
Second-OrderDampedFilter—ImpedancePlotsforFilterBanks—ImpedancePlotsfora Three-Branch33

kV Filter.

UNIT-IV__ | DSTATCOM [ 9 Periods

Compensating single — phase loads — Ideal three phase shunt compensator structure — generating reference
currents using instantaneous PQ theory — Instantancous symmetrical components theory — Generating
referencecurrentswhenthesourceisunbalanced—Realizationandcontrol of DSTATCOM- DSTATCOM
inVoltagecontrol mode.

UNIT-V SERIESCOMPENSATIONOFPOWERDISTRIBUTION 9 Periods
SYSTEM

Rectifier supported DVR — DC Capacitor supported DVR —DVR Structure — Voltage Restoration — Series
Active Filter — Unified Power Quality Conditioner.

ContactPeriods:
Lecture: 45 Periods Tutorial: 0 Periods Practical: 0 Periods Total: 45 Periods

TEXTBOOK(Maximum?2):

1 | ArindamGhoshandGeradLedwich“PowerQualityEnhancementUsing CustomPower Devices”,
Springer Publishers, First Edition,2009

2 | GeorgeJ. Wakileh, “PowerSystemHarmonics—Fundamentals,AnalysisandFilterDesign”, Springer
— Verlag Berlin Heidelberg, New York, 2019.

REFERENCES(Minimum4andMaximum6):

1 | G.T.Heydt, “ElectricPowerQuality”,StarsinaCirclePublications,SecondEdition, 201 1.

2 | R.C.Duggan“ElectricPowerSystemsQuality”, TataM CGrawHillPublishers, Third
Edition, 2012.

w

Arrillga“PowerSystemHarmonics” JohnWielyandSons,2003 2nd Edition.

4 | DerekA.Paice“PowerElectronicConverterHarmonics ”IEEEPress, 1995, Wiley—IEEEPress
1999, 18thEdition.

Note:Bookswith10yearsbeforepublicationsmaybe avoided




Bloom’s

COURSE OUTCOMES: Taxonom
Uponcompletionofthecourse,thestudentswillbeableto: M y
apped
[Nlustratetheimportanceofpowerqualityanddifferentiatevarious power
Co1 o K2
quality issues
Explainthevariousconceptsrelatedwithlinear/nonlinearloadsand single
CO2 . . . . K2
phase / three phase sinusoidal, non-sinusoidal sources.
Identifythesourcesotharmonicsandchoosethemethodsfor controlling the
CO3 S ) K3
harmonic distortion
CO4 |Analyzeload compensationwithDSTATCOM K4
COS5 |Illustratetheroleof DVR, SAFsUPQCinpower distribution systems K2

COURSEARTICULATIONMATRIX:

a.COand POMapping
PO1 | PO2 P3O PO4| PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | POL11 PO12 | PSO1 |PSO2| PSO3
col | 3| 2 |-|-1] - - - - - - - - 3 3 3
co2 | 1 311 - - - - - - - - - 2 2 2
co3 | 3 301 -1 - - - - - - - - 2 2 2
Co4 | 3 313131 - - - - - - - 2 2 2
Cos | 2| 3 |-| -1 - - - . - - - - 2 2 2
22EP
ES10 2131231 - - - - - - - 2 2 2

1-Slight, 2—-Moderate,3— Substantial

b.COandKeyPerformancelndicators Mapping

Co1 (1.1.1,1.1.2,1.2.1, 1.3.1,; 4.1, 2.1.1, 2.1.2,2:1.3,2.2.1,2.2.2,2.2.3,2.4.1,2.4.3,2.4.4

co2 (1.2.1,2.1.1,2.1.2,2.1.3,2.2.1,2.2.2,2.2.3,2.24,2.3.1,2.3.2,2.4.1,2.4.3,2.4.4,3.1.1

1.1.
co3 2.4.

1,1.1.2,1.2.1,1.3.1, 1.4.
1,2.42,243,2.44,3.1.1,

1,2.1.1
1,3.14,3.2.1,3.2.3

,2.1.2,2.1.3,2.2.1,2.2.2,2.2.3,2.2.4,2.3.1,2.3.2,
3

1.1.1,1.1.2,1.2.1, 1.3.1, 1.4.1,

2.
3.
2.

1.1,2.1.2,2.1.3,2.2.1,2.2.2,2.2.3,2.2.4,2.3.1,2.3.2,

CO4 |2.4.1,2.42,243,2.44,3.1.1,3.1.3,3.1.4,3.1.5,3.1.6,3.2.1,3.2.2,3.2.3,3.3.1,3.3.2,

34.1,342,4.1.1,4.1.2,4.13,4.14,42.1,42.2,43.1,43.2,5.1.1,5.1.2

COs5

2.42,2.43,24

4

1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.1,2.2.2,2.2.3,2.2.4,2.3.1,2.3.2, 2.4.1,




ASSESSMENTPATTERN-THEORY

Evaluating

Creating

Tota

Test/Bloom’s
Category*

Rememberi
ng (K1) %

Understanding
(K2) %

Applying
(K3) %
40

Analyzing
(K4 %
10

(K5) %

(K6) %

1%
100

CATI

10

40

10

100

10

30

50

100

CAT2
Individual
Assessmentl
/CaseStudy1/
Seminar 1/

30

40

30

100

Projectl
Individual
Assessment2
/CaseStudy?2/
Seminar 2 /

40

30

30

10

100

Project2

10

40

40

ESE




22EPE$11 ENERGYSTORAGETECHNOLOGY

PREREQUISITES: CATEGORY LT P|C

NIL PE 3(0/ 0|3

Course Toexplorethefundamentals,technologiesandapplicationsofenergystorage

Objectives systems‘

UNIT-1 HISTORICAL PERSPECTIVE OF ENERGY STORAGE 9 Periods
SYSTEM

StorageNeeds- VariationsinSupplyandenergydemandInterruptionsinEnergySupply-Transmission
Congestion - Demand for Portable Energy-Demand and scale requirements -
Environmentalandsustainabilityissues.

UNIT-1I | CLASSIFICATIONOFSTORAGESYSTEM | 9 Periods

Introduction: Energy and Energy Transformations, Potential energy (pumped hydro, compressed air,
springs)- Kinetic energy (mechanical flywheels)- Thermal energy without phase change passive(adobe)
and active (water)-Thermal energy with phase change (ice, molten salts, steam)- Chemical energy
(hydrogen, methane, gasoline, coal, oil)- Electrochemical energy (batteries, fuel cells)- Electrostatic
energy (capacitors), Electromagnetic energy (superconducting magnets)- Different
TypesofEnergyStorageSystems.

UNIT-1II PERFORMANCE = FACTORS = OF ENERGY STORAGE 9 Periods
SYSTEMS

Energy capture rate and efficiency- Discharge rate and efficiency- Dispatch ability and load flowing

characteristics, scale flexibility, durability — Cycle lifetime, mass and safety — Risks of fire, explosion,

toxicity- Ease of materials, recycling and recovery- Environmental consideration and

recycling , Merits and demerits of different types of Storage. Comparison ofStorage Technologies-
Technology options- Performance factors and metrics- Efficiency of Energy Systems- Energy Recovery

UNIT-IV | BATTERYANDTHERMALENERGYSTORAGESYSTEMS | 9 Periods

Battery Storage System: Lead Acid and Lithium- Chemistry of Battery Operation, Power storage
calculations, Charging patterns, Battery Management systems -Areas of Application of Energy Storage:
Wasteheatrecovery-Solarenergystorage-Greenhouseheating-Powerplantapplications-Dryingand
heatingforprocessindustries,energystorageinautomotiveapplicationsinhybridandelectric vehicles.

UNIT-V | HYDROGENFUELCELLSANDFLOWBATTERIES | 9 Periods

Hydrogen Economy and Generation Techniques,. Storage of Hydrogen, Energy generation - Super
capacitors: properties, power calculations — Operation and Design methods - Hybrid Energy Storage:
ManagingpeakandContinuouspowernceds, Hybridenergystorage:batteryandsupercapacitor

combination, need, operation and Merits; Flow Battery operation-Applications: Storage for Hybrid
Electric Vehicles-Regenerative Power-capturing methods.

ContactPeriod:
Lecture:45Periods Tutorial:0Periods Practical:0Periods Total:45Periods

TEXTBOOK:

1 | DetlefStolten, “HydrogenandFuelCells: Fundamentals,Technologiesand Applications ”, Wiley,
2014.

2 | JiujunZhang, LeiZhang, HansanLiu, AndySun, Ru-ShiLiu, “ElectrochemicalTechnologies”,
2012.

REFERENCES:

1 | FrancoisBeguinandElzbietaFrackowiak, “Supercapacitors” Wiley,2015.

DoughtyLiaw, NarayanandSrinivasan, “BatteriesforRenewableEnergyStorage ”, The
ElectrochemicalSociety,NewJersy,2016.




COURSEOUTCOMES: Bloom’s
Taxonomy

Uponcompletionofthecourse,thestudentswillbeableto: Mapped

CO1 | Acquireknowledgeontheevolutionandtechnologiesofenergy K2

storage systems

CO2 | Summarizethebasicsofdifferent energystorage mechanisms. K2

CO3 | Evaluatethe performance factorsof energystorage systems. K5

CO4 | Identifythe field ofapplicationsforrenewableenergysystems. K4

COS | Explorethepossibilitiesothybridenergystoragetechniquesand K3

applications.

COURSEARTICULATIONMATRIX:
a)COandPO Mapping

COs/P | PO | PO | PO | PO | PO | PO6 | PO | PO | PO | PO | PO | PO PSO | PSO | PSO
Os 1 2 3 4 5 7 8 9 10 |11 |12 1 2 3
COo1 2 2 2 2 2 2 2 - - 1 2 3 1 2 3
CcOo2 3 3 1 2 2 - - - - - - 2 3 2 2
CO3 3 3 2 2 2 3 2 2 1 1 2 - 2 2 2
CO4 3 3 2 2 2 3 2 2 1 1 2 - 2 2 2
COs 2 2 2 2 2 v 2 - - 1 2 3 2 2
22EPES | 3 3 2 2 2 3 2 2 1 1 2 3 2 2 2

11

1-Slight,2 —Moderate,3— Substantial

b)COandKeyPerformancelndicatorsMapping

CO|121,13.1,14.1,23.1,23.22.44,3.1.3,3.1.6,3.2.1,4.1.4,42.143.45.1.1,53.1,6.1.1,7.1.1,7.2.2,10.
! |1.1103.1,11.1.1,11.1.2,11.3.1,12.1.1,12.2.1,12.2.2,12.3.1,12.3.2

CO | 1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.2,2.1.3,2.2:1,2.2.3,2.3.1,23.2,2.4.1,2.4.2,2.43,2.44,3.1.6,3.2.1,3.2.
2 123234.1.1,4.13,41.4,5.1.1,5.2:1,5.3.1,12.1.2,12.2.2,12.3.2

co | 1.1.1,1.1.2,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.3,2.2.4,2.3.1,2.3.2.2.4.1,2.4.4,3.1.4,3.15,3.1.6,3
3 1.2.1,3223.3.1,3.4.1,3.4.2,4.1.1,4.1.2,4.1.3,4.1.4,42.1,52.1,52.2,5.3.2,6.1.1,6.2.1,7.1.1,7.
2.1,8.1.1,8.2.1,9.1.2,10.1.1,10.3.1,11.1.1,11.1.2,11.2.1

co | 1.1.1,1.1.2,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.3,2.2.4,2.3.1,2.3.2,2.4.1,2.4.4,3.1.4,3.15,3.1.6,3
4 1.21,32233.1,34.1,3.4.2,4.1.1,4.1.24.1.3,4.1.4,42.1,52.1,5.2.2,53.2,6.1.1,6.2.1,7.1.1,7.
2.1,8.1.1,8.2.1,9.1.2,10.1.1,10.3.1,11.1.1,11.1.2,11.2.1

CO | 12.1,1.3.1,1.41,23.1,23.2244,3.1.3,3.1.6,3.2.1,4.1.44.2.1,434,5.1.1,5.3.1,6.1.1,7.1.1,7.2.2,10.
5 1.1,103.1,11.1.1,11.1.2,11.3.1,12.1.1,12.2.1,12.2.2,12.3.1,12.3.2




ASSESSMENTPATTERN

Test/Bloom’s Rememberi | Understanding | Applying | Analyzing | Evaluating | Creating | Total
Category* ng (K1) % (K2) % (K3) % (K4) % (K5) % (K6) % %
CATI 10 30 30 20 10 - 100
CAT2 10 30 30 20 10 - 100
Individual -
Assessment]
/CaseStudy1/ 30 30 20 10 10 100
Seminarl/
Projectl
Individual - -
Assessment2
/CaseStudy?2/ 30 30 20 20 100
Seminar 2 /
Project2
ESE 10 30 30 20 10 - 100




22EPE$12 MICROGRIDTECHNOLOGY

PREREQUISITES: CATEGORY |L | T|P| C
NIL PE 310/0|3
Course Tostudythetheoryofdistributedgenerations,operation,controlandprotection
Objectives ofmicrogrids

UNIT-1 DISTRIBUTEDGENERATION | 9 Periods

Renewable sources in distributed generation — Current scenario in India — DG: Siting and sizing -
OptimalplacementofDGsourcesindistributionsystems-StandardsforinterconnectingDistributed
resources to electric power systems: IEEE 1547.

UNIT-1I | DISTRIBUTEDGENERATIONINMICROGRID | 9 Periods

Solar Photovoltaic system : Types ofSolar cells - characteristics of solar PV module -MPPT
techniques- Windpowergeneration: Poweravailableinwind-Classification-windgenerators- MPPT
techniques. Fuel cells: types-working principle of hydrogen fuel cells —applications.

UNIT- 111 GRIDINTEGRATIONOFDGSANDENERGYSTORAGE 9 Periods
SYSTEMS

Grid integration and stand alone operation of DG— Energy storage system: need for energy storage in
Microgrid- working and characteristics of Batteries, ultra-capacitors and flywheels energy storage
systems-Life Cycle Assessment

UNIT-IV__ | OPERATIONOFMICROGRID [ 9 Periods

Microgrids :Concept and Structure- Operation Modes: Grid connected and stand alone operation -
power electronic converter topologies: DC-DC converters- Grid connected converter-Hierarchical
MicrogridControl:Local,secondaryandGlobalandDroopControl-StructureandoperationofAC,

DCand hybridmicrogrids.

UNIT-V | PROTECTIONANDCOMMUNICATIONINMICROGRID | 9 Periods

Protection of microgrids - Power 'quality issues in microgrids- Stability issues in microgrids -
IntroductiontointerconnectionofmicrogridsandCentralizedandDecentralizedEnergyManagement
-Communication: objectives and requirements - Local, Field, Wide, Neighbourhood, Home area
networks - Wireless communication : ZigBee, Wireless local area network and Z-wave -Protocols:IEC
61850 and Modbus

ContactPeriods:
Lecture:45Periods Tutorial:0Periods Practical:0Periods Total:45Periods

TEXTBOOK:

1 | G.D.Rai, “NonConventional energySources”, KhannaPublications, NewDelhi,SixthEdition,
2017

2 | N.M.Tabatabaei,E.KabalciandN.Bizon, ”MicrogridArchitectures, ControlandProtection
Methods”,Springer,2020.

3 | Bevrani.H, Francois.Bandlse.T, “MicrogridDynamicsandControl”,JohnWiley&Sons, Inc,
2017

REFERENCES:

1 | LoiLeiLai, TzeFunChan, “DistributedGeneration-InductionandPermanentMagnet
Generators” /[EEEPress,JohnWiley&Sons, Ltd., England.2007.

2 | JohnTwidellandTonyWeir, “RenewableEnergyResources”, TaylorandFrancis
Publications, Fourth edition 2021.




COURSEOUTCOMES: Bloom’s
Taxonomy

Uponcompletionofthecourse,thestudentswillbeableto: Mapped

CO1 | Acquireknowledgeontheconceptofdistributedgenerationina K2
power system

CO2 | GaincomprehensionofvariousdistributedenergyResources K2

CO3 | EvaluatethetechnicalimpactsofDG’sinpowersystemsand K5
energystoragetechnologies.

CO4 | ExplaintheconceptsandmodelingofDC andAC microgrids K2

CO5 | Analyzethemodesofoperation andperformance ofmicrogrids K4

COURSEARTICULATIONMATRIX:

a)COandPO Mapping
COs/P | PO | PO |PO [ PO (PO |PO |PO |[PO [PO PO |PO |PO PSO | PSO | PSO
Os 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3

CO1 2 2 2 2 2 2 2 - - 1 1 - 3 2 1
co2 3 3 2 2 2 3 = 2 1 1 3 3 3 2 1
CO3 3 3 1 2 2 - - - - - - 2 3 3 2
CO4 3 2 2 2 2 - 2 - - 1 2 - 3 3 2
COs5 3 3 1 2 2 - - - - - - 2 3 3 2

22EPE |3 3 2 2 2 3 2 2 1 1 2 2 3 3 2
$12

1-Slight,2 —Moderate,3— Substantial

b)COandKeyPerformancelndicatorsMapping

colr |121,13.1,14.1,23.1,23.2,244,3.1.3,3.1.6,3.2.1,4.1.4,42.1,434,5.1.1,53.1,6.1.1,7.1.1,7.2.2,1
0.1.1,10.3.1,11.1.1

coz2 |1.1.1,1.1.2,1.3.1,1.4.1,2.1.1,2:1.2,2.1.3,2.2.3,2.2.4,2.3.1,2.3.2,2.4.1,2.4.4,3.1.4,3.15,3.1.6
,3.2.1,3.2.2,3.3.1,3.4.1,3.4.2,4.1.1,4.1.24.1.3,4.1.44.2.1,5.2.1,5.2.2,53.2,6.1.1,6.2.1,7.1.
1,7.2.1,8.1.1,8.2.1,9.1.2,10.1.1,10.3: 1,1 1.1.1,11.1.2,11.2:1,11.3.1,11.3.2,12.1.1,12.1.2,12
2.1,12.2.2,12.3.1,12.3.2

co3 |1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.2,2.1.3,2.2.1,2.2.3,2.3.1,2.3.2,2.4.1,2.42,2.43,2.4.43.1.6,3.2.1,3
223234.1.1,413414,5.1.1,52.1,5.3.1,12.1.2,12.2.2,12.3.2

co4 |1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.1,2.2.3,22.42.42,2.43,2.443.1.3,3.1.4,3.1.5,3
1.63.2.1,3.22,33.1,41.24.1.4,42.1,5.1.2,52.2,53.2,7.1.1,7.2.2,10.1.1,10.3.1,11.2.1,11.1.2,
11.3.2

cos | 1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.2,2.1.3,2.2.1,2.2.3,2.3.1,2.3.2,2.4.1,2.42,2.4.3,2.4.43.1.6,3.2.1,3

223234.1.1,4134.14,5.1.1,52.1,53.1,12.1.2,12.2.2,12.3.2




ASSESSMENTPATTERN

Test/Bloom’s Rememberi | Understanding | Applying | Analyzing | Evaluating | Creating | Total
Category* ng (K1) % (K2) % (K3) % (K4 % (KS) % (K6) % %
CAT1 10 30 30 20 10 - 100
CAT2 10 30 30 20 10 - 100
Individual - -
Assessment]
/CaseStudy1/ 30 30 30 10 100
Seminar 1/
Projectl
Individual - -
Assessment2
/CaseStudy?2/ 30 30 20 20 100
Seminar 2 /
Project2
ESE 10 30 30 20 10 - 100




22EPE$13 RENEWABLEENERGYSOURCESAND TECHNOLOGY

PREREQUISITES: CATEGORY | L |T|P| C
NIL PE 3 00 3
Course Toelucidatethetechnologiesusedforgenerationandutilizationofpowerfrom renewable
Objectives energy resources.

UNIT-I RENEWABLEENERGYSOURCES | 9 Periods

Conventionalenergysources-Environmentalconsequences-Renewableenergysources-Typesof
RE sources - Limitations - Present Indian and International scenario of Conventional and RE sources
and policies

UNIT-1I | SOLARENERGYANDTHERMALENERGY | 9 Periods

Solar Radiation, Radiation Measurement : solar spectra-latitude and longitude, Declination angle,solar
window, cosine law, seasonal variations, hour angle, calculation of angle of incidence,angstroms
equation and constants-Solar Photovoltaic systems : Basic Principle of SPV conversion — Types of PV
Systems- Types - Photovoltaic cell concepts: Cell, module, array ,PV Module I-V Characteristics,
Efficiency - series and parallel connections, maximum power point tracking, Applications.

Solar Thermal Power Plant, Central Receiver Power Plants, Solar Ponds.- Thermal Energy storage
system with PCM

UNIT-III | WINDENERGY | 9 Periods

Wind energy - Power in the Windwind data and energy estimation, site selection,- Basic principle of
wind energy conversion system - components of wind energy conversion systems - design
considerationofhorizontalaxiswindmill-meritsandlimitations-Gridintegrationissuesof Wind

PowerPlant-applications.

UNIT-IV__ | BIOMASSENERGY [ 9 Periods

Biomass,sourcesofbiomass,thermo-chemicalandbio-chemicalconversionofbiomass-

Pyrolysis, gasification, combustion and fermentation. Gasifiers — Up draft, downdraft and fluidized
bedgasifier.Digesters-Fixedandfloatingdigesterbiogasplants-HydrogenProductionandStorage-
Fuelcell:Principleofworking-varioustypes-constructionandapplications.EnergyStorage System- Hybrid
Energy Systems.

UNIT-V | OCEANANDGEOTHERMALENERGY | 9 Periods

Oceanenergyresources-Principlesofoceanthermalenergyconversionsystems-oceanthermal power plants
- Principles of ocean wave energy conversion and tidal energy conversion -
Differencebetweentidalandwavepowergeneration,EconomicsofOTEC.
DefinitionandclassificationofGeothermalresources, Utilizationforelectricitygenerationand
directheating, Wellheadpowergeneratingunits.Overviewofmicroandminihydelpower generation.

ContactPeriods:
Lecture:45Periods Tutorial:0Periods Practical:0Periods Total:45Periods
TEXTBOOK(Maximum?2):

1 | ChetanSinghSolanki, “Solar Photovoltaics:Fundamentals, Technologies andApplications”,PHI
LearningPrivateLimited,NewDelhi, 2011

Kothari,D.P.,Ranjan,Rakesh,Singal K.C.”Renewable EnergySourcesandEmerging
Technologies”, THIRD EDITION, Print Book ISBN : 9789389347890, 2022.




REFERENCES

ShobhNathSingh, ‘Non-conventional Energyresources’PearsonEducation2015

GodfreyBoyle, Renewableenergy”,OpenUniversity, OxfordUniversityPressinassociation
withtheOpenUniversity,2004.

RolandWengenmayr, ThomasBuhrke, “Renewableenergy:Sustainableenergyconceptsforthe
future”, Wiley-VCH, 1stedition,2008

BansalNK, KleemanandMeliss,M“RenewableEnergySourcesandConversion Techniques”,
TataMcGrawHill, 1996

SunilS.RaoandDr.B.B.Parulekar, “EnergyTechnology”,KhannaPublishers,SecondEd.1997

Rai,G.D.,“NonConventionalsourcesofEnergy”’,KhannaPublishers,IV Ed.,2009

COURSEOUTCOMES: Bloom’s

Taxonomy

Uponcompletionofthecourse,thestudentswillbeableto: Mapped

CO1 | Interprettheimpactandcurrentscenarioofrenewableenergysources

CO2 | Explaintheprinciplesandapplicationsof solarandthermalenergy

technologies

CO3 | Describetheprinciple, typesandgridintegrationofwindenergy

technology

CO4 | Outlinethecharacteristics,typesandapplicationsofbiomassenergy

SI8 G B8

CO5 | Acquireknowledgeoftheoceanandthe geothermaltechnology

COURSEARTICULATIONMATRIX:

a)COandPO Mapping
COs/P | PO | PO | PO | PO | PO [PO |[PO (PO |PO PO (PO |PO |PSO |PSO |PSO
Os 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3

CO1 1 2 2 1 1 2 2 - - - - 1 2 1 1
CO2 2 3 2 3 1 1 1 - - - - 1 3 3 1
CO3 3 2 1 3 1 1 1 - - - - 2 3 3 1
CO4 3 2 1 0 1 1 1 - - - - 2 3 2 2
CO5 2 1 1 0 1 2 3 - - - - 2 2 2 2

22EPE | 2 2 1 1 1 1 1 - - - - 2 3 2 1
$13

1-Slight,2 —Moderate,3— Substantial

b)COandKeyPerformancelndicatorsMapping(TimesNewRoman,Sizel1)

col |121,21.1,222,223,2243.1.1,3.1.3,3.1.5,3.1.6,3.23,3.4.1,6.1.1,7.2.1,7.2.2,12.1.1,
12.3.1

co2 |1.1.1,1.1.2,1.3.1,2.1.1,2.1.2,2.1.3,2.2.1,2.2.2,2.2.3,2.2.42.3.1,2.3.2,2.4.1,2.42,24 3,
3.12,3.1.63.2233.1,4.13,4.1442.1,42243.1,433,4.3.4,12.1.1

co3 | 1.1.1,1.1.2,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.1,2.2.4,2.3.1,2.3.2,2.4.1,3.1.2,3.1.6,3.2.2,
33.1,4134.1442.1,422,43.143.3,434,12.1.1,12.2.1

co4 |1.1.1,1.1.2,1.3.1,14.1,2.1.1,2.1.22.1.32.2.1,2.2.423.1,2.3.2,2.4.1,3.1.2,3.1.6,3.2.2,
33.1,12.2.1,12.2.2,12.3.2

cos |1.1.1,1.1.2,1.3.1,2.1.3,3.1.2,3.1.6,3.2.2,3.3.1,6.2.1,7.1.1,7.1.2,7.2.2,12.2.1,12.2.2,12.3.2




ASSESSMENTPATTERN-THEORY (TimesNewRoman,Sizel1)

Test/Bloom’s Rememberi | Understanding | Applying | Analyzing | Evaluating | Creating | Tota
Category* ng (K1) % (K2) % (K3) % (K4)%- (K5) % (K6) % 1%
CAT1 20 40 40 - - - 100
CAT2 20 30 50 - - - 100
Individual 10 40 50 - - - 100
Assessment1
/CaseStudy1/
Seminar 1/
Projectl
Individual - 50 50 - - - 100
Assessment2
/CaseStudy?2/
Seminar 2 /
Project2
ESE 20 40 40 - - - 100




22EPE$14 DESIGNOFMOTORANDPOWERCONVERTERS

FOR ELECTRIC VEHICLES
PREREQUISITES: CATEGORY L|T|P C
NIL PE 370|060 3
Course Toexposethetypesofdifferentpowerconverters,motorsandcontrollersandtheir
Objectives functions for Electric Vehicle.
UNIT-I POWERCONVERSIONCIRCUITS | 9 Periods

Non-Isolated Power Converters: Half-Bridge Buck-Boost Bidirectional Converter, Buck
Converter, Boost Converter -Inductor Sizing - Capacitor Sizing - Isolated Power Converters:
Forward Converter - Sizing the Transformer - Full-Bridge Converter - Resonant Power
Conversion-DesirableConverterCharacteristicsforInductiveCharging-Three-Phase
Inverters-Modulation Schemes.

UNIT-__ | DCMOTOR DRIVES [ 9 Periods

DC Machines: speed torque characteristics - power, losses and efficiency — starting and speed
control methods — regenerative braking —-closed loop. speed control — design criteria of DC
motor drives for EVs — Application of DC motor drives in EVs.

PMBLDC Motor - operation — speed torque characteristics — speed control techniques —
invertersrequirements-closedloopcontrol-outerrotorPMBLDCmotordrive-Design

criteriaof PMBLDC-Application of PMBLDCdrivesin EVs.

UNIT-II | INDUCTIONMOTORDRIVES [ 9 Periods

Operation-speedtorquecharacteristics—startingmethods-speedcontrolandbraking techniques—
invertersforinductionmotor—P W Mtechniques—closedloopspeed/torque
control-FieldOrientedControl(FOC)-DirectTorqueControl(DTC)-designcriteriaof induction
motor drives for EVs.

UNIT-1V PERMANENT MAGNET SYNCHRONOUS MOTOR 9 Periods
ANDSWITCHEDRELUCTANCEMOTORDRIVES

Permanent Magnet Synchronous Motor (PMSM) — operation — speed torque characteristics —
speed control techniques — inverters requirements - closed loop control — Planetary geared
PMSM drive - Design criteria of PMSM drives for EVs.

Switched Reluctance Motor (SRM) -Geometry structure - principle of operation —converter
topologiesforSRM—closedloopcontrol-torqueripplereductiontechniques-Designcriteria

of SRMdrivesforEVs.

UNIT-V | CONTROLOFELECTRIC DRIVE [ 9 Periods

Introduction- FeedbackController Design Approach- Modeling the ElectromechanicalSystem
-Mechanical System -PM DC Machine - DC-DC Power Converter - PI Controller - Designing
Torque Loop Compensation -Determining Compensator Gain Coefficients for Torque Loop -
DesigningSpeedControlLoopCompensation-DeterminingCompensatorGainCoefficients
forSpeedLoop -Acceleration of BatteryElectric Vehicle(BEV) usingPMDC Machine.

ContactPeriods:
Lecture:45Periods Tutorial:0Periods Practical:Periods Total:45 Periods




TEXTBOOK:

IEEE Press, 2015.

Chau K.T., “Electric Vehicle Machines and Drives: Design, Analysis and Application”, Wiley —

2 | JohnG.Hayes, G.AbasGoodarzi, “Electric PowertrainEnergySystems,PowerElectronics and
DrivesforHybrid,ElectricandFuelCellVehicles”John Wiley&SonsLtd., I stedition,2018.

REFERENCES:

Press, Taylor&FrancisGroup, ThirdEdition 2021.

1 | IgbalHussain, “ElectricandHybridVehicles: Design Fundamentals,SecondEdition”CRC

2 | BimalKBose, “ModernPowerElectronicsandACdrives”, PearsonEducation, I*' Edition,

2015.

3 | Krishnan R., “Switched Reluctance Motor Drives: Modeling, Simulation, Analysis, Design and

Applications”, CRC Press, 2001.

Note:Bookswith10yearsbheforepublicationsmaybe avoided

COURSEOUTCOMES: Bloom’s
Taxonomy
Oncompletionofthecourse,thestudentswillbeableto: Mapped
CO1 | Illustratevarioustypesofconyerter/invertercircuitsandclosedloop K2
operation.
CO2 | Demonstratetheworkingprinciples,performanceandspeed-torque K3
characteristicsofvarioustypesofelectricalmachines.
CO3 | Comparevariousstarting,brakingmethodsandspeedcontroltechniques K4
ofelectricalmachines.
CO4 | Evaluatevariouscontroltechniquesforelectricaldrives. K5
CO5 | Useanappropriateelectricmachineforelectricvehicleapplication. K3
COURSEARTICULATIONMATRIX:
a)COandPO Mapping
COs/PO [ PO| PO | PO (PO |PO |PO (PO |PO (PO |PO |PO (PO |PS PS PSO3
s 1 2 3 4 5 6 7 8 9 10 11 12 o1 | 02
colr |2 |2 2 3 2 2 2 1 - - - 3 3 2 1
co2 |3 |1 1 2 1 2 2 - - - - 2 2 3 |
co3 |2 (2 2 2 2 2 1 1 - - - 2 | 2 3
co4 |2 (2 2 3 2 2 2 - - - - 2 2 3 2
Cos |2 |2 2 2 2 - 2 1 - - - 2 3 3 2
22EPE (3 |2 2 3 2 2 2 1 - - - 3 3 3 2
$14

1-Slight,2 —-Moderate,3— Substantial




b)COandKeyPerformancelndicatorsMapping

Col1

1.1.1,1.1.2,1.3.1,2.1.2,2.1.3,2.2.1,2.2.4,2.3.1,2.42,2.44,3.1.1,3.1.3,3.1.5,3.2.1,3.2.2,
3324114.1342.1,43.1,43243.3,5.1.1,5.2.1,52.2,6.2.1,7.1.2,7.2.2,8.1.1,12.1.1
,12.1.2,12.2.1,12.2.2,12.3 1,

00))

1.1.1,1.1.2,1.2.1,1.4.1,2.1.3,2.2.3,2.4.1,2.4.3,3.1.2,3.14,3.3.1,3.42,41.3,42.1,42.2,
43.14335.2.1,53.1,6.1.1,7.1.1,7.2.1,12.1.2,12.2.1,12.3.1,12.3.2,

COo3

1.1.1,1.1.2,1.3.1,2.1.1,2.1.2,2.2.1,22.2,23.2,2.422.443.1.1,3.1.2,3.1.4,3.1.6,3.2.1,
3223323414.1.1,413,414,43.1,434,5.1.252.2,53.2,6.1.1,7.1.2,8.1.1,12.1.1
,12.1.2,12.2.2,

COo4

1.12,1.41,2.1.1,2.1.2,2.1.3,22222.42.3.1,24.1,2.43,3.1.2,3.1.43.2.1,3.2.3,3.3.2,
3424124.1442243.1,432,433,5.1.1,5.2.1,53.1,6.2.1,7.2.1,7.2.2,12.1.1,12.2.
1,12.2.2,12.3.2,

CO5

1.1.1,1.41,2.1.2,2.2.1,2.2.2,223,23.1,23.2,2422443.1.2,3.1.5,3.2.1,3.3.1,3.4.1,
41.44224335.2.1,52.2,53.2,7.1.1,7.2.2,8.2.1,12.1.1,12.2.1,12.3.1,12.3.2,

ASSESSMENTPATTERN-THEORY(TimesNewRoman,Size11)

Test/Bloom’s Rememberi | Understanding | Applying | Analyzing | Evaluat | Creati | Total
Category* ng (K1) % (K2) % (K3) % (K4) % ing(K5) ng %
% (Ko)
%
CAT1 20 20 10 40 10 - 100
CAT2 10 20 10 40 20 - 100
Individual - 30 20 30 20 - 100
Assessment]
/CaseStudy1/
Seminar 1/
Projectl
Individual - 30 20 30 20 - 100
Assessment2
/CaseStudy?2/
Seminar 2 /
Project2
ESE 10 20 10 40 20 - 100




INSTRUMENTATIONANDCONTROL-V3

22EPES$15 THERMALPOWERPLANTINSTRUMENTATION
(Commonto EEEand EIE)
PREREQUISITES CATEGORY | L[ T | P | C
NIL PE 3]0 0 3
COURSE Toimpartknowledgeontheprocessvariables,measurementsandcontrolloopsusedin
OBJECTIVE |[thermalpowerplants.
UNIT-I METHODSOFPOWERGENERATION | 9 Periods

MethodsofPowerGeneration:Hydro, Thermal,Nuclear,Solarand Wind—Importanceof
InstrumentationinPowerGeneration—BasicBuildingBlockforall TypesofPowerGenerationPlants-
DetailsofBoilerProcesses—PandIDiagramofBoiler-Cogeneration.

UNIT-1I [MEASUREMENTSINPOWERPLANTS | 9 Periods

MeasurementofFeedWaterFlow,AirFlow,SteamFlowandCoalFlow—DrumLevelMeasurement—
TemperatureMeasurement-SteamPressureMeasurement.

UNIT-HI [ANALYZERSINPOWERPLANTS | 9 Periods

AnalysisoflmpuritiesinFeed WaterandSteam-OxygenAnalyzer-DissolvedOxygenAnalyzer-
Chromatography-pHMeter-Fuel Analyzer-FlueGasAnalyzer—PollutionMonitoringInstruments.

UNIT-IV |[CONTROLLOOPSINBOILER | 9 Periods

CombustionControl:Air/FuelRatioControl,FurnaceDraftControl-DrumLevelControl-MainSteam
andReheatSteamTemperatureControl-SuperheaterControl-Attemperator—DeaeratorControl- Interlocks in
Boiler Operation - Distributed Control System in Power Plants.

UNIT-V [TURBINEANDITS CONTROL | 9 Periods

Types of SteamTurbines: Impulse and ReactionTurbines — Compounding— Turbine GoverningSystem— —
FreeGovernorModeOperation—TurbineRun up System— TurbineSpeedandVibrationMeasurement
-SpeedControl-AutomaticLoadFrequencyControl=SafetyControlSystem-TurboAlternator
lubricationandCoolingSystem.

ContactPeriods:45Periods
Lecture:45Periods Tutorial:0Periods Practical:0Periods Total:45 Periods

TEXTBOOKS:

1 SamDukelow, “ControlofBoilers”, InstrumentSocietyofAmerica, 2" Edition, 1991.

2 |Krishnaswamy,K.andPonnibala.M, “PowerPlantInstrumentation”’, PHILearningPvt.Ltd.,
\NewDelhi, 2" Edition, 2014.

REFERENCES:

1 LiptakB. G, “InstrumentationinProcessIndustries”’, ChiltonBookCompany,2005.

2 VainR.K, “MechanicalandIndustrialMeasurements”’ KhannaPublishers, NewDelhi, 11 i Edition,
1999.

3 Gill. A.B, “PowerPlantperformance”’, ButterworthandCo(Publishers)Ltd,2003.

4  |DavidLindsley, “BoilerControlSystems”’,Mc-GrawHill, 1991.




COURSEOUTCOMES Bloom’s
OnCompletionofthecourse,thestudentswillbeableto Taxonomy
Mapped
CO1 [Explainthedifferentmethodsofgeneratingpower K2
CO2 [Selectsuitableinstrumentsforvariousprocessmeasurementsinpowerplants K2
CO3 [Describetheoperationofdifferentanalysersusedinpowerplants K2
CO4 [Analyzethecontrolstrategiesimplementedindifferentstagesofpower plant K3
COS5 [Elaborateonthetypesofturbines,theirrelatedmeasurementsand control K2
COURSEARTICULATIONMATRIX
a)CO/PO Mapping
COs/POs | PO1| PO2 | PO3 [ PO4 | POS5 | PO6 | PO7 | POS | PO9 [PO10|PO11[{PO12|PSO1|PSO2|PSO3
COl1 2 1 1 - - - - - - - - - - 3 -
(6(0)) 2 1 1 | - - - - - - - - - 3 -
CO3 2 1 1 | - - 2 - - - - - - 3 -
CO4 2 1 1 - - - - - - - - - - 3 -
CO5 2 1 1 - - - - - - - - - 3 -
22NPES10| 2 1 1 1 - - 1 - - - - - - 3 -
b)COandKeyPerformancelndicators mapping
Co1 1.2.1,1.3.1,1.4.1,2.2.1,2.22,22.42.43,3.1.5,3.1.6
(6(0) 1.2.1,1.3.1,1.4.1,22.1,2.2.2,2.2.42.4.3,3.1.5,3.:1.6, 4.1.4.
CO3 1.2.1,1.3.1,1.4.1,2.2.1,2.2.2.2.2.42.43,3.1.5,3.1.6,4.1.4,7.1.1,7.2.2.
CO4 1.2.1,1.3.1,1.4.1,2.2.1,2.2.2,2.2.4,2143,3.1.5,3.1.6, 4.1 4.
COs 1.2.1,1.3.1,1.4.1,2.2.1,2.22,2.2.42.43,3.1.5,3.1.6,4.14,7.1.1
ASSESSMENTPATTERN- THEORY
Test/Bloom’s| Rememberin | Understanding| Applying | Analyzing( | Evaluating | Creating Total%
Category g(K1)% (K2)% (K3)% K4)% (K5)% (K6)%
CATI1 20 80 100
CAT2 80 20 100
Individual 100
Assessment]1
/CaseStudy 100
1/Seminarl
/ Projectl
Individual 60 40
Assessment2
/CaseStudy 100
2/Seminar2
/Project2
ESE 20 60 20 100




22EPE$16 PRINCIPLESOFVIRTUALINSTRUMENTATION

PREREQUISITES CATEGORY |L|(T|P| C
NIL PE 31010 3
Course TounderstandtheVirtualinstrumentationconceptsformeasurementsandcontrol.
Objectives

UNIT-I OVERVIEWOFVIRTUALINSTRUMENTATION | 9 Periods

Introduction-Blockdiagramandarchitectureofavirtualinstrument-Conventional Instruments
versus Virtual Instruments — Data flow techniques, graphical programming in data flow, comparison
with conventional programming

UNIT-1I | PROGRAMMINGTECHNIQUES | 9 Periods

Front panel - Block diagram - VIs - Sub-VIs -Simple examples - Looping: For loop, while loop - Shift
registers - case and sequence; structures, formula nodes. Arrays - Clusters, charts and graphs -
Localandglobalvariables-Propertynode,stringandfilel/O.publishingmeasurementdataonthe

web

UNIT-III | DATAACQUISITION [ 9 Periods

DAQ — Components - Buffers - Triggering - Analog I/O,= Digital 1/O - Counters and timers - DMA,
Software and hardware installation, Calibration, Resolution, Data acquisition interface requirements

UNIT-IV | INSTRUMENTCONTROL | 9 Periods

VI Chassis requirements. Common Instrument Interfaces: Current loop, RS 232C/ RS485, GPIB. Bus
Interfaces:USB,PCMCIA,VXI,SCSI,PCLPXI,compactRIO-Firewire.PXIsystemcontrollers,
EthernetcontrolofPXI.Networkingbasicsforoffice-Industrialapplications, VISAandIVI

UNIT-V | APPLICATIONOFVIRTUALINSTRUMENTATION | 9 Periods

Vltoolsets,Distributedl/OmodulesInstrumentControl,Developmentofprocessdatabase
managementsystem,SimulationofsystemsusingVI,DevelopmentofControlsystem,Industrial
Communication,Imageacquisitionandprocessing,Motioncontrol

ContactPeriods:
Lecture:45Periods Tutorial:0Periods Practical:0Periods Total:45Periods
TEXTBOOK(Maximum?2):

1 | SanjayGuptaandJosephJohn “VirtuallnstrumentationusingLabVIEW  TataMcGraw-Hill,
SecondEd.2017

2 | JovithaJerome ‘VirtuallnstrumentationUsingLabVIEW *PHILearning Pvt.Ltd1"Ed.,2010

REFERENCES(Minimum4andMaximum6):

LisaK WellsandJeffreyTravis, “Labviewforeveryone”, PrenticeHall, 3 Ed.2009

BehzadFEhsani, “DataAcquisitionUsingLabVIEW?”, Ingramshorttitle,2016

GaryJohnson,RichardJennings “Labviewgraphicalprogramming”’, TataMcGrawHill, 2011

Al W[N] =

StephenPhilipTubbs,“LabVIEWforElectricalEngineersand Technologists”,2011.

Note:Bookswith10yearsbeforepublicationmaybe avoided

COURSEOUTCOMES: Bloom’s
Taxonomy
Oncompletionofthecourse,thestudentswillbeableto: Mapped
CO1 | Explaintheconceptsofvirtualinstrumentation K2
CO2 | ConstructasimplemeasurementsystemusingL ABVIEWprograms K3
CO3 | DemonstratetheprograminLabVIEWforsystemmonitoring,processing
and controllingoperations K4
CO4 | Examinetheinterfacingandprogrammingusingrelated hardware K4
COS5 | Developreal-timeapplicationsusingLabVIEW K6




COURSEARTICULATIONMATRIX:

a)COandPOMapping(TimesNewRoman,Size11)

COs/POs | PO | PO | PO | PO |PO |[PO | PO | PO |PO | PO | PO | PO | PSO1 | PSO2 | PSO3
1 2 3 4 5 6 7 8 9 10 11 12
CO1 3 2 2 2 2 - - - - - - - 2 2 2
CO2 3 3 3 3 3 - - - - - - 2 3 3 2
CO3 3 3 3 2 3 - - - - - - 2 3 3 3
CO4 2 2 2 3 3 - - - - - - 1 2 3 2
CO5 2 2 3 3 3 - - - - - - - 2 2 2
22EPES$1 | 3 2 3 3 3 - - - - - - 2 2 3 2
6
1-Slight,2 —Moderate,3— Substantial
b)COandKeyPerformancelndicatorsMapping
C|131,1.1.2,1.2.1,1.4.1,2.1.2,2.1.3,2.2.2,2.2.3,2.2.42.2.2,2.23,2.2.4,2.4.2,3.1.1,3.16,3.2.1,3.2.2,3 4.
0|13424124.1343.1,5.1.1,5.1.2,52.1,5.2.2
1
C|1.1.1,1.1.2,1.3.1,14.1,2.1.1,2.1.2,2.1.3,22.2,2.2.3,2.2423.1,23.2,2422.443.1.1,3.13,3.14,3.16
01,32.1,3223.23,33.1,3.3.2,3.4.1,3424.1.1,4.1.34.1442.1,42243.15.1.1,5.1.2,52.1,5.2.2,5.
2 (3.2,12.1.2,12.2.2,12.3.1
C|1.1.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,22.22232.24,2.3.1,2.3.2,24.2,2.443.1.1,3.13,3.16,3.2.1,3.2.
01232333.133.2,34.1,3424.1.141442.142243.1,5.1.1,5.1.2,5.2.1,5.2.2,5.3.1,12.1.2,12.2.
3 12,1231
C|131,14.1,2.1.1,2.1.2,2.1.3,2.2.2,2.23,2.24,2.42,243,3.1.1,3.13,3.15,3.16,3.2.3,3.3.1,3.3.2,3.4.2
0]|.,41.1412413,42.1,42243.143.2434,5.1.1,5.12,5.2.1,52.2,5.3.1,5.3.2,12.3.1
4
C|13.1,14121.1,2.1.2,2.1.3,2.2.2,2.2.32242.42,243,3.1.1,3.13,3.15,3.16,3.2.1,3.2.2,3.2.3,3.3.1
01,33234241.1,4124.13,42.1,4.3.1,43.2,4.3.4,5.1.1,5.1.2,5.2.1,5.2.2,53.1,5.3.2
5
ASSESSMENTPATTERN-THEORY (TimesNewRoman,Sizel1)
Test/Bloom’s Rememberi | Understanding | Applying | Analyzing | Evaluating | Creating | Tota
Category* ng (K1) % (K2) % (K3) % (K4) % (K5) % (K6) % 1%
CAT1 15 30 40 15 100
CAT2 10 25 20 20 15 10 100
Individual - 30 50 20 - - 100
Assessment]
/CaseStudy1/
Seminarl/
Projectl
Individual - - 20 40 20 20 100
Assessment2
/CaseStudy?2/
Seminar 2 /
Project2
ESE 20 20 30 20 10 - 100




22EPE$17 MEMSANDNEMS

PREREQUISITES CATEGORY |L|T|P| C
NIL PE 31010 3
Course Tointroducetheconceptsofmicroandnanoelectromechanicaldevices. Tolearnthe
Objectives fabricationprocessofMEMS forthedesignofMEMS devices

UNIT-1 INTRODUCTIONTOMEMSANDNEMS | 9 Periods

IntroductiontoDesignofMEMSandNEMS, OverviewofNanoandMicroelectromechanical
Systems,ApplicationsofMicroandNanoelectromechanicalsystems,MaterialsforMEMSand NEMS:
Silicon, silicon compounds, polymers, metals.

UNIT-1I | MEMSFABRICATIONTECHNOLOGIES | 9 Periods

Photolithography,lonlmplantation,Diffusion,Oxidation,CVD,SputteringEtchingtechniques,
Micromachining:BulkMicromachining,SurfaceMicromachining, LIGA.

UNIT-III__ | MICROSENSORS [ 9 Periods

MEMS Sensors:DesignofAcousticwavesensors, Vibratorygyroscope, CapacitivePressuresensors,
Casestudy:Piezoelectricenergyharvester

UNIT-IV | MICRO ACTUATORS | 9 Periods

DesignofActuators: Actuationusingthermalforces,ActuationusingshapememoryAlloys, Actuation using
piezoelectric crystals, Actuation using Electrostatic forces, Case Study: RF Switch.

UNIT-V \ NANODEVICES \ 9 Periods

AtomicStructuresandQuantumMechanics,SchrodingerEquation,ZnOnanorodsbasedNEMS
device:Gassensor.

ContactPeriods:
Lecture:45Periods Tutorial:0Periods Practical:0Periods Total:45Periods
TEXTBOOK(Maximum?2):

1 | SergeyEdwardLyshevski, “MEMSandNEMS:Systems,Devices,andStructure” CRCPress,
2002, (ebook 2018)

2 | ChangLiu“Foundationsof MEMS PrenticeHall,2012

REFERENCES(Minimum4andMaximume6):

1 | TaiRanHsu, “MEMSandMicrosystemsDesignandManufacture”, TMH, VIIReprint, 2012

2 | MarcMadou “FundamentalofMicrofabrication ”CRCPress,3 "Ed,201 1

3 | Gad-El-Hak, “MEMSHandbook,”CRCPress,2005.

4 | NitaigourPremchandMahalik, "MEMS”’, TMH,IReprint,2009

COURSEOUTCOMES: Bloom’s
Taxonomy

Oncompletionofthecourse, thestudentswillbeableto: Mapped

CO1 | Illustratethebasicsofmicro/nanoelectromechanicalsystems K2

CO2 | RecognizethematerialpropertiesofMEMSperformance K2

CO3 | DemonstratetheMEMSfabricationprocess K3

CO4 | Developmodelsandsimulatesensorsandactuators K5

COS5 | Recallthefoundationofnano devices K1




COURSEARTICULATIONMATRIX:

a)COandPO Mapping

COs/POs | PO PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PSO | PSO | PSO
1 2 3 4 5 6 7 8 10 |11 [12 |1 2 3

COl1 2 2 2 2 1 2 - - - - 2 2 2

CO2 2 2 2 2 1 2 - - - - 2 2 2

CO3 2 2 3 3 2 - 2 - - 2 - 3 3 2

CO4 2 2 3 3 2 - - - - 2 1 3 3 2

CO5 2 2 2 2 2 2 2 - - - 1 2 2 1

22EPES1 | 2 2 2 2 2 2 2 - - 2 | 2 2 2

7

1-Slight,2 —Moderate,3— Substantial

b)COandKeyPerformancelndicatorsMapping

CcO|121,13.1,14.1,2.1.1,2.1.2,2.1.3,2.2.2,223,224,2423.1.1,3.1.6,3.2.1,3.2.2,3.4.1,3.424.1.1,4.1.34.2.1,

1 151.1,5226.1.1

CO|121,13.1,1.41,2.1.1,2.1.2,2.2.2,2.2322423.1,2322422443.1.1,3.1.3,3.1.6,3.2.1,3.2.3,3.3.1,3.3.2,

2 13413424.1.14.1442.1,42243.1,52.1,53:2,6.1.1

CO | 1.2.1,13.1,1.41,2.1.1,2.1.2,2.2.2,2.2.3,2.2.42.3.1,23.2,2.42,2.4.4,3.1.1,3.1.3,3.1.6,3.2.1,3.2.2,3.2.3,3.3.1,

3 13323413424.1.14.1.2,4.1.341.442.1,42243.1,51.1,512532,7.1.2,7.2.2,11.1.2,11.2.1

CO | 1.21,13.1,1.41,2.1.1,2.1.2,2.1.3,2.2.2,22.3.22.4,2.422.433.1.1,3.1.3,3.1.43.1.5,3.1.6,3.2.2,3.2.3,3.3.1,

4 13323424.1.1,4124.134.14421422431,432434,512,52.1,522,53.1,11.1.2,11.2.1,12.2.2,1

232
CO | 13.1,14.1,2.1.1,2.1.2,2.1.3,2.2.2,2232.2.42.42,2.43,3.1.1,3.1.3,3.1.5,3.1.6,3.2.3,3.3.1,3.3.2,3.4.24.1.1,
5 14124.13434512,5.2.1,522,5.3.1,6.1.1,7.1.2,7.2.2,12.2.2,12.3.1

ASSESSMENTPATTERN-THEORY (TimesNewRoman,Size11)

Test/Bloom’s Rememberi | Understanding | Applying | Analyzing | Evaluating | Creating | Tota
Category* ng (K1) % (K2) % (K3) % (K4) % (K5) % (K6) % 1%
CAT1 30 40 30 - - 100
CAT2 20 20 30 30 - - 100
Individual - 30 40 30 - - 100
Assessment]
/CaseStudy1/
Seminar 1/
Projectl
Individual - 20 30 30 20 - 100
Assessment2
/CaseStudy?2/
Seminar 2 /
Project2
ESE 20 20 40 20 - - 100




22EPE$18 | LOGICANDDISTRIBUTEDCONTROLSYSTEMS

PREREQUISITES CATEGORY L|T|P C
NIL PE 3 010 3
Course TostudythefundamentalsofPLC,exploringtheintermediateandadvancedfunctions,design and

Objectives analysis of DCS with communication standards.

UNIT-1 BASICSOFPROGRAMMABLELOGICCONTROLLER 9 Periods

Definition — Overview of PLC systems — Input and output modules — Power supplies — Isolators — General
PLCprogrammingprocedures—Programmingon-offoutputs—Auxiliarycommandsandfunctions—Creating
ladderdiagramsfromprocesscontroldescriptions—Registerbasics—Timerfunctions—Counterfunctions

UNIT-1I PLCINTERMEDIATEANDADVANCEDFUNCTIONS 9 Periods

Arithmetic functions — Number comparison functions — Skip and MCR functions — Data move systems — PLC
advanced intermediate functions — Utilizing digital bits — Sequencer functions — Matrix functions — Alternate
programminglanguages —AnalogPLCoperation —NetworkingofPLC—PIDcontrol ofcontinuous processes
—PLCinstallation—Troubleshootingandmaintenance—ControllingaRobot

UNIT-1II ‘ INTERFACEANDBACKPLANEBUSSTANDARDS ‘ 9 Periods

Fieldbus:Introduction—Concept—Internationalfieldbus standards—HART protocol:Methodof operation—
Structure—Operatingconditions—Applications—FoundationFieldbus-Profibus.

UNIT-1V ‘ DISTRIBUTEDCONTROLSYSTEMSOPERATION ‘ 9 Periods

EvolutionofDCS—Buildingblocks—Detaileddescriptionsandfunctionsoffieldcontrolunits—Process—
Interfacingissues-Operatorstations—Datahighways—Redundancyconcepts.

UNIT-V ‘ COMMUNICATIONINDCS ‘ 9 Periods

DCS—Supervisorycomputertasksand configuration—SystemIntegrationwith PLCandcomputers-Special
requirement of networks used for control — Protocols — Link access mechanisms — Manufacturers automation
protocols — Case studies in DCS.

ContactPeriods:
Lecture:45Periods Tutorial:0Periods Practical:0Periods Total:45Periods

TEXTBOOK:

1 | John.W.WebbandRonaldA.Reis “ProgrammableLogicControllers—PrinciplesandApplications”
4thEd,PrenticeHalllnc., NewJersey, 5thEd.2002.

2 | FrankD.Petruzella, “ProgrammableLogicControllers”TataMcGrawHillBookCompanyBook,
Fifih Ed. 2016.

REFERENCES:

1 | KrishnaKant, “Computer-basedIndustrialControl”, PrenticeHallofIndia,SecondEdition201 1.

2 | CurtisD.Johnson, “ProcesscontrollnstrumentationTechnology”,SthEd. PearsonEducation
2013.

3 | Bela.G.Lipkak, “Processsoftwareanddigitalnetworks—vol3”,CRCpress,4thedition,2012.

4 | CoulourisGeorge,DollimoreJean,KindbergTim,BlairGordon, “DistributedSystems: Concepts&
Design”,5thEdition, PearsonEducation,NewYork,2017.




COURSEOUTCOMES: Bloom’sTaxonomy

Oncompletionofthecourse,thestudentswillbeableto: Mapped

CO1 |ExplaindifferentBus Standards K2
IdentifyNetwork,Protocolandlinkmechanismrequiredforagiven control

(607 N K2
application

CO3 |Developladderdiagramsforbasiccontrolapplicationsusing PLC K3

CO4 |ImplementvariousadvancedfunctionsandcontrollersusingPLC K3

CO5 | ConstructdistributedprocesscontrollerusingPLC K3

COURSEARTICULATIONMATRIX:

a.COandPO Mapping

C‘())Z/P PO1 |PO2|PO3|PO4|PO5|POG| PO7|POS | POY| POTO| POI1T | POI2 | PSOI | PSO2 | PSO3
co1| 3 | - | -1 -1k b1 -1 T -1 -1T31373
coz| 2 |3 -1 --Falatadl Sl T -1 -T212712
co3| 3 |32 -3 - dI=F=1-T21-1-1T212T712
coa| 2 |22l -0-120 =01 50 -1T-T212T712
cos | 2 |32 33l ] bk 0 -1 2121 212
22EPE

bl BTN T TN 15 K P A B N A AR T B R R R

1-Slight,2 —Moderate,3— Substantial

b.COandKeyPerformancelndicatorsMapping

Ccol |1.1.1,1.1.2,1.2.1,1.3.1, 1.4.1
1.2.1,1.3.1,1.4.1,2.1.1,2.1.22.1.3,2.2.12.2.2,2.2.32.2.42.3.1,2.3.2.2.4.12.42,2.43,
Co2
244
co3  |VELLI2120L13.014.12.1.1,2.1.22.1.32.2.1,222223232,24.1242243,
3.1.1,3.1.6,3.2.1,3.2.2,3.2.3,3.3.1,3.4.1,3.4.2,5.1.1,5.1.2,5.2.1,5.2.2,5.3.1,5.3.2
CO4 [12.1,2.1.12.1.2222,22423.12.32,24.12.433.1.6,3.2.1,3.2.2,3.23,3.3.1,3.4.1
1.12,1.412.1.12.12,2.1322.122222322423.1,232241242243244,
CO5 |3.1.6,3.2.1,3.2.2,3.2.3,3.3.1,3.4.1,3.42,4.1.1,4.1.2,4.13,4.1.442.1,422.43.1,432,

433,4345.1.1,5.1.2,5.2.1,5.2.2,53.1,5.3.2,12.1.2,12.2.1,12.2.2




ASSESSMENTPATTERN-THEORY

Test/Bloom’s Rememberi | Understanding | Applying | Analyzing | Evaluating | Creating | Tota
Category* ng (K1) % (K2) % (K3) % (K4) % (K5) % (K6) % 1%
CATI 20 40 40 - - 100
CAT2 20 40 40 - - 100
Individual - 40 40 20 - - 100
Assessmentl
/CaseStudy1/
Seminar 1/
Projectl
Individual - 40 40 20 - - 100
Assessment2
/CaseStudy?2/
Seminar 2 /
Project2
ESE 20 40 40 - - 100




22EPE$19 MODERNCONTROLTHEORY

PREREQUISITES CATEGORY (L |T|P| C
NIL PE 31010 3
Course Toexplaintheconceptsofbasicand moderncontrolsystems forthereal-timeanalysis

Objectives anddesignofcontrolsystems,toanalyzenon-linearsystemsandtheconceptofstability for
nonlinear systems and their categorization.

UNIT-1 SAMPLED-DATASYSTEMSANDZ-TRANSFORM | 9 Periods

Sampled data theory — Sampling process — Sampling theorem — Signal reconstruction — Sample and
hold circuits — Z Transform — Theorems on Z Transforms — Inverse Z Transforms. Pulse transfer
function-Responseofsampleddatasystemtostepandrampinputs-Steadystateerror—Stability
studies-Jury’stestandbilinear transformation.

UNIT-1I | STATESPACEANALYSISOFDISCRETESYSTEMS | 9 Periods

State variables — Canonical forms — Diagonalization — Solutions of state equations —
Controllabilityandobservability—Effectofsamplingtimeoncontrollability—
Poleplacementbystatefeedback—
Linearobserverdesign—First-orderandsecond-orderproblems.

UNIT-III | NON-LINEARSYSTEMS | 9 Periods

Introduction — Non-Linear Systems— Types of Non-Linearities — Saturation — Dead-Zone —Backlash—
Jump Phenomenon etc., Linearization of nonlinear systems, Singular Points and its types— Describing
function—describing function of different types of nonlinear elements, — Stability analysis of Non-
Linear systems through describing functions. Introduction to phase-plane analysis, Method of
IsoclinesforConstructingTrajectories,Stabilityanalysisofnonlinearsystemsbasedonphase-plane

method.

UNIT-IV | LYAPUNOVSTABILITYANALYSIS | 9 Periods

StabilityinthesenseofLyapunov,Lyapunov’sstability,andLypanov’sinstabilitytheorems—
Stability AnalysisoftheLinearcontinuoustimeinvariantsystemsbyLyapunovsecondmethod—
GenerationofLyapunovfunctions—Variablegradientmethod—Krasooviski’smethod.

UNIT-V | OPTIMALCONTROL | 9 Periods

Introduction to Optimal Control, statement of the optimal control problem, general introduction to the
principle of optimality, discrete time linear quadratic problem, optimal state feedback solution.
Formationofoptimalcontrolproblems-Hamiltonianformulation-solutionofoptimalcontrol
problems-EvaluationofRiccatiequationStateandoutputRegulatorproblems.

ContactPeriods:
Lecture:45Periods Tutorial:0Periods Practical:0Periods Total:45 Periods

TEXTBOOK:

1 | M.Gopal, “ModernControlSystem Theory”,NewAgelnternational PrivateLimited,2014.

2 | Dorf,RichardCandBishop,RobertH, “ModernControlSystems”’, Pearson,Brazil,2017.

REFERENCES:

1 | K.Ogata, “ModernControlEngineering”, 5”’editi0n,PHI, 2012.

XiangjieLiu, “SystemsControlTheory”’, DeGruyter, ChinaSciencePublishing&Medialtd, 2018

Varmah,K.R, “ModernControlTheory”’, CBSPublishers&Distributors, India,2020.

Alw| N

Kirk,DonaldE, “OptimalControlTheory:AnIntroduction”’, DoverPublications,
UnitedStates, 2012.

(9}

Jacquot,RaymondG, “ModernDigital ControlSystems’, CRCPress, UnitedStates,2019.

6 | Paraskevopoulos,P.N, “ModernControlEngineering’, CRCPress, UnitedKingdom,2017.




COURSEOUTCOMES: Bloom’s
Uponcompletionofthecourse,thestudentswillbeableto: Taxonomy
Mapped
CO1 | Realizethediscretesystemsandmathematical modelling. K2
CO2 | Examinethepropertiesofnonlinearsystems. K2
CO3 | Analyzethestabilityofnonlinearsystems K4
CO4 | DesignandEvaluatetheoptimalcontroller. K5
CO5 | Applyadvancedcontrolstrategiestopracticalengineeringproblems. K3

COURSEARTICULATIONMATRIX:

a)COandPO Mapping
COs/P | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO PO | PSO | PSO2 | PSO
Os 1 2 3 4 5 6 7 8 9 10 |11 12 |1 3
CO1 3 3 3 3 2 - - - - - - 3 3 3 2
CO2 3 3 2 2 2 - - - - - - 2 2 3 3
CO3 3 3 3 2 3 - - - - - - 2 2 3 3
CO4 3 3 2 2 3 - - - - - - 2 1 3 2
CO5 3 3 3 3 2 - - - - - - 3 2 3 3
22EPE$ | 3 3 3 2 2 - - - - - - 2 2 3 3
19

1-Slight,2 —Moderate,3— Substantial

b)COandKeyPerformancelndicatorsMapping

COl1

1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.2,2.2.3,2.242.3.1,2.4.1,2.42,2.43,2.44,3.1.1,3.1.4,3.1.
53.1.6,3.2.1,3.22,3.2.333.1,34.1,3.4.24.1.1,4.1.241.34.1.442.1,4.2.2,5.1.1,5.1.2,5.2.1,53.1,12.1.1,
12.2.1,12.2.2,12.3.1,12.3.2

CO2

1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1:2,2.1.32.2.1,2.2.2,2.2.3.2242.3.2,2.4.1,2.42,2.43,3.1.1,3.1.4,3.1.
6,3.2.1,3.2.2,323,3.3.1,34.1,3424.1.1.4.1.242.1,4.2.2,5.1.1,5.1.2,5.3.1,5.3.2,12.1.1,12.2.1,
12.3.1,12.3.2

CO3

1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2:1.2,2.1.3,22.2,2.2.3,2.2.42.3.1,2.3.2,2.4.1,2.42,2.43,3.1.1,3.1.4,3.1.
53.1.6,3.2.1,3.22,3.2.333.1,3.4.1,3.4.2,4.1.1,41.2,4.1.3,42.1,42.2,5.1.1,5.1.2,5.2.1,5.3.1,53.2,12.1.1,
12.2.1,12.3.2

CO4

1.1.1,1.1.2,1.2.1,1.3.1,14.1,2.1.1,2.1.2,2.1.3,22.1,2.2.2,2.2322423.1,24.1,242,2.43,3.1.1,3.1.4,3.1.
6,3.2.13.2.2,323,3.3.1,34.1,342,4.1.1,41242.1,42.2433,5.1.1,5.1.2,52.1,53.1,5.3.2,
12.1.1,12.2.1,12.3.1,12.3.2

COs5

1.1.1,1.1.2,1.2.1,1.3.1,14.1,2.1.1,2.1.2,2.1.3,22.2,2.2.3,2.2.423.1,23.2,24.1,242,2.43,2.443.1.1,3.1.
43.153.1.6,32.1,3.22,3.2.3,33.1,3.4.1,3.42,4.1.1,41.241.3,42.1,42.2,43.3,51.1,5.1.2,52.1,53.1,1
2.12,122.1,122.2,12.3.1,12.3.2




ASSESSMENTPATTERN-THEORY

Test/Bloom’s Rememberi | Understandi | Applying | Analyzing | Evaluating | Creating | Total
Category* ng (K1) % ng (K2) % (K3) % (K4 % (K5) % (K6) % %
CAT1 10 20 40 30 - 100
CAT2 10 20 30 30 10 - 100
Individual - - 50 50 - - 100
Assessmentl/Case
Study 1/ Seminar 1
/ Projectl
Individual - - 40 40 20 - 100
Assessment2/Case
Study 2/ Seminar 2
/Project2
ESE 10 20 40 30 - - 100




22EPE$20 ELECTRONICCIRCUITDESIGN
(Commonto EEE,ECE&EIE Branches)

PREREQUISITES CATEGORY | L |T|P| C
NIL PE 3 0] 0 3
Course ToimpartknowledgeoftheelectroniccircuitdesignfrompowersuppliestoSoCsincluding the

Objectives connectivity solutions and their static and dynamic behaviour through Simulation

UNIT-I INTRODUCTIONTOSENSORS,POWERSUPPLY,SWITCHANDDRIVER | 9 Periods
S

Introduction:Sensors-ConnectivitySolutions-AI/ML-HWrequirements-Design Challenges.

Non-ideal behavior of Components — Resistors, Capacitors; Inductors; Ferrite Beads; Fundamentals of BJT,
MOSFET and IGBT gate driver circuits - Effect of Impedance mismatch and Signal Quality. Linear and
Switchingregulators-BuckandBoostConverters-Stability, Performance,DynamicBehavior-EMIFilters
-high-sideandlow-sideswitches-H-bridge -CurrentSensingTechniques.

UNIT-1I | DATACONVERTERSANDIOINTERFACES | 9 Periods

Digital 10s; PWM, Frequency Inputs; Data conversion; Quantization; Reference Voltages; Sampling Time;
Resolution; ADCErrors—Non-linearity; Offset; Gain;Noise-DynamicRange-ENOB-Parasitic
capacitance-Channelcross-talk-ADC/DA Cinterface.

UNIT-III | SYSTEMON CHIP | 9 Periods

Need for SoC - Components of a SoC - Heterogeneous processing cores : microprocessors, DSPs, hardware
processing engines like audio, video, accelerators, memories, and I/O interfaces - System level On-chip
Communication Architectures — Bus and NoC based, Application Specific Hardware Accelerators — GPU,
Neural, MMA - device management, memory hierarchy, and data movement, virtualization - security, and
power - Challenges and optimization of Interconnects, Partitioning and Mapping of a software function to
hardware - Power/Performance/Area Trade Offs vs Reliability - Safety and Security Features - Interfaces —
External Memory, 1/0, ADC/DAC, UART, CAN, Ethernet, USB, MIPI; Insight into SoC Design Process
(fromRTLtoChip,RequirementsandDesignlteration)-DealingwithDesignComplexity(BuyingIPand
Reconfiguration).

UNIT-1V PMICSANDWIREDCOMMUNICATIONS 9 Periods
9

Need for PMIC — On Chip Power Management, State Machine, Compensation Techniques - Voltage and
Frequency Scaling - Applications; Examples — PES101 (NXP), TPS659119-Q1 (TI), MAX20430 (Maxim) -
Input and Output Supply Ranges - Power Sequence — Supervisory - Watchdog Operation.

High Speed Links — Transmitter, Channel, Receiver -Common Mode Rejection — Serializer,De-Serializer -
ControllerAreaNetworks(CAN)-Ethernet(Automotive)-UniversalSerialBus(USB)-Cameralnterfaces
(FPDorGMSL)-PoweroverDataLink(PoDL).

UNIT-V | WIRELESSCOMMUNICATIONS | 9 Periods

FundamentalsofRF-TransmissionLines,Resonators, Antennas, WavePropagation, Transmitters,Receivers
- Digital Modulation Techniques - Channel Impairments - MIMO; WLAN; Bluetooth; Cellular — LTE/5G -
Navigation Systems - Identification Systems-NFC, RFID; UWB.

ContactPeriods:
Lecture:45PeriodsTutorial: OPeriodsPractical:0PeriodsTotal:45Periods

TEXTBOOK

1 | Ke-HorngChen, “PowerManagementforIntegratedCircuitDesign” Wiley,2016

2 | Michael J.FlynnandWayneLuk, “ComputerSystemDesign:System-On-Chip,Hoboken,NewJersey”,
Wiley,2011

3 | G.Manganaro, “AdvancedDataConverters.Cambridge”, CambridgeUniv.Press, 2012




REFERENCES

W.A.Kester, “DataConversion Handbook” Amsterdam, ElsevierNewnes, 2005

2 | BeuchatRD,et.al, “FundamentalsofSystem-on-ChipDesignonArm Cortex-M

Microcontrollers,ArmEducationMedia” ArmEducationMedia,2021

3 | JosephYiu, “System-on-ChipDesignwithArm Cortex-MProcessors”,ReferenceBook,

Cambridge, ARM Education Media, 2019

4 | MonaM.Hella,andPatrickMercier, Eds., “Powermanagementintegratedcircuits”, CRC

Press, 2016

5 | ForouzanBA, “DataCommunications andNetworking”, McGraw-Hill, 5Sthed.India, 2017

6 | QizhengGU, “RFSystemDesignofTransceiversforWirelessCommunications”,Springer,

2015

7 | ManiktalaS, “Poweroverethernetinteroperability”, McGraw-Hill, NewYork, 2013.

COURSEOUTCOMES: Bloom’s
Taxonomy
Uponcompletionofthecourse,thestudentswillbeableto; Mapped
CO1 | Interprettheperformanceofsensorsandpowersupplies,switchesanddrivers K2
CO2 | Determinethesuitabledataconvertersandl/Ointerfacesforspecific requirement K3
CO3 | Describethefunctionsofcomponentsinthesystemonchip K2
CO4 | ChooseandexplainthefunctionalblocksforPMICsandWIRED K3
COMMUNICATIONS
COS5 | Analyzedifferentwirelesscommunicationtechnologies K4

COURSEARTICULATIONMATRIX:

a)COandPO Mapping
COs/POs | PO | PO | PO | PO4 | [PO | PO | PO | PO | PO | PO | PO | PO | PSO | PSO | PSO3
1 2 3 5 6 7 8 9 10 |11 (12 |1 2
CO1 3 2 2 1 1 -2 2 1 - - 1 1 3 3 3
CcO2 2 2 1 2 1 - - - - - - 2 2 2 2
COo3 2 2 1 - 1 - - - - - 1 2 2 2 2
CO4 3 2 2 1 1 2 2 1 - - 1 1 2 2 2
CO5 3 2 2 1 1 2 2 1 - - 1 1 2 2 2
22EPE$2 | 3 2 1 1 1 2 2 1 - - 1 2 2 2 2
0

1-Slight,2 —Moderate,3— Substantial

b)COandKeyPerformancelndicatorsMapping

CO1

1.1.1,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.2,2.2.3,2.24,2.3.1,2.4.1,3.1.3,3.1.4,3.1.6,3.2.1,3.2.2,
3424124.135.1.1,5.2.1,6.2.1,7.1.1,7.1.2,8.2.1,11.1.1,12.1.1,12.1.2

00y

1.2.1,1.3.1,1.4.1,2.1.2,22.2,2.2.4,2.3.1,2.43,3.1.4,3.1.6,3.2.3,3.3.1,4.1.2,4.1.3,4.1.4,5.1.1,12.1.1,
12.1.2,12.2.2,12.3.2

CO3

12.1,1.3.1,1.4.1,2.1.2,22.2,2.24,23.1,2.3.2,3.1.4,3.1.6,5.1.1,5.2.1,11.1.1,12.1.1,12.1.2, 12.2.2

COo4

1.1.1,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.2,2.2.3,2.24,2.3.1,2.4.1,3.1.3,3.1.4,3.1.6,3.2.1,3.2.2,
342412413,5.1.1,52.1,6.2.1,7.1.1,7.1.2,8.2.1,11.1.1,12.1.1,12.1.2

COs

1.1.1,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.2,2.2.3,2.2.4,2.3.1,2.4.1,3.1.3,3.1.4,3.1.6,3.2.1,3.2.2,
342412413,5.1.1,52.1,6.2.1,7.1.1,7.1.2,8.2.1,11.1.1,12.1.1,12.1.2




ASSESSMENTPATTERN-THEORY

Test/Bloom’s Rememberi | Understanding | Applying | Analyzing | Evaluating | Creating | Total
Category* ng (K1) % (K2) % (K3) % (K4 % (K5) % (K6) % %
CATI 20 40 40 - - - 100
CAT2 10 40 50 - - - 100
Individual - 30 40 30 - - 100
Assessmentl
/CaseStudy1/
Seminar 1/
Projectl
Individual - 40 40 20 - - 100
Assessment2
/CaseStudy?2/
Seminar 2 /
Project2
ESE 20 40 40 - - - 100




22EPE$21 ELECTRONICSYSTEMDESIGNANDPRODUCTIZATION
( CommontoEEE, ECE& EIE Branches)

PREREQUISITES CATEGORY | L | T | P C
NIL PE 3 0] 0 3
Course Tointroducebroadknowledgeforthedesign,development,fabricationofelectronic

Objectives products,printedcircuitboardsandsystemsanditsreliabilityandproductsafety

UNIT-I PCBDESIGN,RULES,ANDMANUFACTURABILITY 9 Periods

PCB Technology — Component Packaging, Layer Stackup, Via Technology, HDI Concept; PCB Materials—
Grades and Specification, example - FR4, Weaving Concept, Low Loss & High Performance Materials,
Mechanical and Thermal Properties; Layer Stackup — Copper Foil, Pre-pegs and Base Material (Core),
Dimensional Stability, CAF Growth; PCB Design Process — Influence from Package types, Material
Choices,FabricationMethods,Lead-freeAssembly;CurrentCapacity; ThermalSignatures,FileFormat,

Rule Checks — ERC and DRC, Power, Ground, and Signal Trace Consideration; Choice of CAD tools; IPC
Standards for PCB — Introduction.

UNIT-1I | ELECTROMAGNETICCOMPATIBILITYAND COMPLIANCE | 9 Periods

Introduction — History of Accidents, Impact of Technology Evolution, Importance of EMC andRegulations;
EMC Concepts — Conducted, Radiated, Emissions, Susceptibility/Immunity; EMC Control Methods —
ImpedanceMatching,Resonances,Balancing, Filtering, ESDProtection,Shielding, Grounding;

PCB Design; Enclosure Design; EMC Prediction using Simulations; EMC Compliance — CISPR Test
Setups, IEC Test Standards; Government Regulatory Requirements — FCC, RED, UNCECRI10.

UNIT-III | THERMALMANAGEMENTFORELECTRONICS | 9 Periods

Introduction,HeatTransferTheory;Conceptofthermalresistance; Useofdatasheets;Passiveand Active
Cooling — Forced Air, Liquid, Thermo Electric Cooling; Aspects of Heat Sink Design; Thermal Modeling
and Measurement — CFD; Heat Management in Automotive Applications.

UNIT-IV | DESIGNFORRELIABILITYANDMANUFACTURING | 9 Periods

BasicConcepts—QualityandReliabilityAssurance; Analysisduringthe DesignPhase; Qualificationtests
for Components and Assemblies; Design guidelines for Reliability and Maintainability; Statistical Quality
ControlandReliability Tests;ChecklistsforDesignReviews;Design FMEA/DRBFM;MTBFCalculation.

UNIT-V PRODUCT SAFETY, SECURITY, COMPLIANCE AND 9 Periods
CERTIFICATION

Need for Product Safety; Examples — Automotive; CE/ISO/IEC/BIS; Safety Education: Products-Hazards-
Age; Voltage Faults — Surge, Ringing, Polarity reversal, Current fault — short circuit, Inrush, Reverse;
Thermal — Over temperature, thermal protection; Battery Safety Standards; Product Construction
Requirements; Resistance to Fire and Flame Rating; Human Factors — Ergonomic Hazards; Safety
Instructions - Cautions and Warnings.

Regulatory compliance — Product Specific - EMC, Safety, and RF; Substance Regulation — RoHS, WEEE,
REACH etc; Labeling, Documentation, Marking, Packaging and Testing; Industry Compliance — Industry
specific; Technical documentation; EU declaration of conformity; Regional (states, districts) Specific
compliance — data security and material; Usage Instructions; Traceability; IATF 16949; ISO 9000;
ISO140000; ASPICE; GDPR.

Process of Certification : ISO/IEC 17065 Conformity Assessment; ISO 17011; Certifying Bodies;
Standards; Marking/Certificate; Accreditation Bodies; IAF, FCC, CE, BIS, NABL.

ContactPeriods:Lecture:45PeriodsTutorial:0PeriodsPractical:0PeriodsTotal:45Periods

TEXTBOOK

1 | ClydeF.CoombsandHappyHolden, “PrintedCircuitsHandbook”,McGraw-Hill, 7thEdition, 2015

ClaytonR. Paul, “IntroductiontoElectromagneticCompatibility”, Wiley2006

3 | T.YomiObidi, “ThermalManagementinAutomotiveApplications”, Warrendale, Pennsylvania, USA,
SAEInternational2015




REFERENCES
1 | Wilson,P,“TheCircuitDesigner’sCompanion”,0OxfordNewnes,3rdEdition,2011

2 | TerenceRybakandMarkStefafika,“AutomotiveEMC”,KluwerAcademicPublishers, 1stEdition, 2003.

3 | RalphRemsburg,“ThermalDesignofElectronicEquipment”,CRCPress,1stEdition,2001

4 | AlessandroBirolini,“ReliabilityEngineering: TheoryandPractice”,Springer,8thEdition, 2017.

5 | JanSwart,”ElectricalProductComplianceandSafetyEngineering”, ArtechHouse, 1 stEdition,2017.

6 | J.Doherty, “WirelessandMobileDeviceSecurity”,JonesandBartlettLearning,2ndEdition,2021.

COURSEOUTCOMES: Bloom’s
Taxonomy
Oncompletionofthecourse,thestudentswillbeableto: Mapped
CO1 ElaboratethePCBdesignprocessandthemanufacturabilityrequirements K2
CcOo2 Enunciatetheelectromagneticcompatibilityrequiredforaproductandits standards K3
CO3 Outlinethethermalmanagementstrategiesrequiredforautomotive applications K2
CO4 Analyzeadesignforitsfailuremodes;anddesignareliable,safeproductand compute K4
its failure rate or MTBF
COs5 Identifyandfulfillallrequirementsfortheproductcomplianceand certification K3
considering EMC, RF, safety and security

COURSEARTICULATIONMATRIX:

a)COandPO Mapping
COs/P | PO | PO | PO | PO | PO [ PO6 | PO | PO | PO | PO PO PO | PSO | PSO2 | PSO
Os 1 2 3 4 5 7 8 9 10 11 12 |1 3
COl1 3 3 2 0 1 2 1 - - - - - 2 1 1
CcOo2 3 3 2 0 1 2 1 - - - - - 2 1 1
CO3 3 3 2 0 1 2 1 - - - - - 2 1 1
CO4 3 3 2 2 1 2 1 - - - - - 2 1 1
CO5 3 3 2 2 1 2 1 - - - - - 2 1 1
22EPE$ | 3 3 2 1 1 2 1 - - - - - 2 1 1
21
1-Slight,2 —Moderate,3— Substantial




b)COandKeyPerformancelndicatorsMapping

COl |1.1.1,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.1,2.2.2,2.2.3,2.2.4,2.3.1,2.4.1,2.4.4,3.1.1,3.1.2,3.1.3,3.1.4,
3.15,3.1.6,3.2.1,5.1.1,6.1.1,7.1.1

CO2 /1.1.1,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.1,2.2.2,2.2.3,2.2.4,2.3.1,2.4.1,2.4.4,3.1.1,3.1.2,3.1.3,3.1.4,
3.1.5,3.1.6,3.2.1,51.1,6.1.1,7.1.1

CO3 1.1.1,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.1,2.2.2,2.2.3,2.2.4,2.3.1,2.4.1,2.4.4,3.1.1,3.1.2,3.1.3,3.1.4,
3.1.5,3.1.6,3.2.1,5.1.1,6.1.1,7.1.1

CO4 /1.1.1,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.1,2.2.2,2.2.3,2.2.4,2.3.1,2.4.1,2.4.4,3.1.1,3.1.2,3.1.3,3.1.4,
3.1.5,3.1.6,3.2.1,5.1.1,6.1.1,7.1.1

CO5 1.1.1,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.1,2.2.2,2.2.3,2.2.4,2.3.1,2.4.1,2.4.4,3.1.1,3.1.2,3.1.3,3.1.4,
3.1.5,3.1.6,3.2.1,51.1,6.1.1,7.1.1

ASSESSMENTPATTERN-THEORY

Test/Bloom’s Rememberi | Understanding | Applying | Analyzing | Evaluating | Creating

Tota
1%

Category* ng (K1) % (K2) % (K3) % (K4) % (K5) % (K6) %
CATI - 60 40 - -

100

CAT2 - 40 40 20 - -

100

Individual - 40 40 20 - -
Assessmentl
/CaseStudy1/

Seminar 1/

Projectl

100

Individual - 40 40 20 - -
Assessment2
/CaseStudy?2/

Seminar 2 /

Project2

100

ESE - 40 40 20 - -

100




22EPE22 ADAPTIVECONTROL
(Commonto EEEand EIE)Branches

PREREQUISITES CATEGORY | L ([ T | P | C

NIL PE 310 0

COURSE To study the definition of adaptive control and methods of adaptation, the parameter
OBJECTIVE [identification of systems, the self-tuning of PID controllers based on parameter

identification, the model reference adaptive control.

UNIT-I INTRODUCTIONTOADAPTIVECONTROLSCHEMES | 9 Periods

Introductiontoadaptivecontrol-Effectsofprocessvariations—Adaptivecontrolschemes—Adaptive
control problem — Non-parametric identification — Step response method — Impulse response method —
Frequency response method.

UNIT-1I [PARAMETRICIDENTIFICATION | 9 Periods

Parametricldentification-Linearinparametermodels-ARX-ARMAX-ARIMAX-Leastsquare estimation-
Recursiveleastsquareestimation-Extendedleastsquareestimation-Maximumlikelihood
estimation—Non-linearsystemidentification—Pseudorandombinarysequence.

UNIT-III |[SELF-TUNINGREGULATOR | 9 Periods

Self-Tuningregulator-Deterministicindirectself-tuningregulators-Deterministicdirectsel f-tuning
regulators-Stochasticsel f-tuningregulators—Stochasticindirectself-tuningregulator.

UNIT-IV |MODELREFERENCEADAPTIVESYSTEM | 9 Periods

TheMITrule-Lyapunovtheory—DesignofmodelreferenceadaptivecontrollerusingMITruleand
Lyapunovtheory—Relationbetweenmodelreferenceadaptivecontrollerandself-tuningregulator.

UNIT-V [TUNINGOFCONTROLLERSANDCASESTUDIES | 9 Periods

TuningofControllersandCaseStudies-Designofgainschedulingcontroller—Auto-tuningofPID
regulator—Stabilityanalysisofadaptivecontrollers—Applicationofadaptivecontrolinchemicalreactor,
distillation column and variable area tank system.

ContactPeriods:45Periods
Lecture:45Periods Tutorial:0Periods Practical:0Periods Total:45 Periods

TEXTBOOKS:

1 |KarlJ. AstromandBjorn Wittenmark, " AdaptiveControl ”, PearsonEducation, 2”dediti0n,
2013.

2 |\L.D.Landau,R.Lozano,andM.M.Saad, “AdaptiveControl: Algorithms,Analysisand
Applications ”, 2" edition,Springer-Verlag, 1998

REFERENCES:

1 Chalam, “AdaptiveControlSystems: TechniquesandApplications ”, CRCPress, | Sedition,,
1987

2 |\Landau,l.D.,Lozano,R.,MSaad,M.,Karimi, A, “AdaptiveControlAlgorithms,Analysisand
Applications”, Springer,2" edition, 2011

3 |GangTao, “AdaptiveControlDesignandAnalysis”’, Wiley-IEEEPress, I” edition, 2003

4 |\KumpatiS.Narendra,AnuradhaM. Annaswamy, “StableAdaptiveControlSystems”, Dover
|Publications, Illustrated edition,2005.




COURSEOUTCOMES Bloom’s
UponCompletionofthecourse,thestudentswillbeableto Taxonomy
Mapped
CO1 [Interprettheeffectofparametervariationandprincipleofadaptivecontrol K2
schemes.
CO2 [Categorizedifferentparametricidentificationmethods.. K3
CO3 [ComprehendDeterministicandStochasticSelfTuningRegulators K2
CO4 [Designofmodelreferenceadaptive controller. K3
COS5 [Deviseagainschedulingcontrollerandanalyzeadaptivecontrolschemesfor K3
industrial processes.
COURSEARTICULATIONMATRIX
a)CO/PO Mapping
COs/POs | PO1| PO2 | PO3 | PO4 | POS | PO6 | PO7 | POS | PO9 [PO10{PO11{PO12(PSO1[PSO2{PSO3
CO1 3 3 3 3 1 - - - - - - 1 - 2 1
CO2 3 3 3 3 | = : - - - - 1 - 2 |
CO3 3 3 2 3 1 - - - - - - 1 - 2 1
CO4 3 3 3 3 1 - : s . i - 1 - 2 1
CO5 3 3 3 3 1 - - - - - - 1 - 2 1
22NPES06( 3 3 3 3 1 - - - - - - 1 - 2 1
b)COandKeyPerformancelndicators mapping
(6(0)1 1.1.1,12.1,2.1.3,2.2.2,4.1.4,5.2.1,12.3.1
CO2 1.1.1,1.2.1,2.1.3,2.2.2,4.1.4,5.2.1,12.3.1
CO3 1.1.1,1.2.1,2.1.3,2.2.24.1.4,52.1,12.3.1
CO4 1.1.1,1.2.1,2.1.3,2.2.24.1.4,5.2.1,12.3.1
COs 1.1.1,1.2.1,2.1.3,2.2.24.1.4,5.2.1,12.3.1
ASSESSMENTPATTERN- THEORY
Test/Bloom’s | Rememberin|Understanding| Applying /| Analyzing( | Evaluating | Creating Total%
Category g(K1)% (K2)% (K3)% K4)% (K5)% (K6)%
CAT1 20 30 50 - - - 100
CAT2 20 30 50 - - - 100
Individual - 50 50 -
Assessmentl
/CaseStudy1/ - - 100
Seminar 1/
Projectl
Individual - 50 50 -
Assessment2
/CaseStudy?2/ - - 100
Seminar 2 /
Project2
ESE 20 40 40 - - - 100




ELECTRICVEHICLESYSTEMS-V4

22EPES$23 ELECTRICVEHICLEARCHITECTURE
PREREQUISITES CATEGORY |L|T |P| C
NIL PE 3/0]0 3
Course Toexploreandlearnaboutthearchitecture,variouscomponentsandcontrol

Objectives strategiesofelectricvehicles.

UNIT-I VEHICLEMECHANICS | 9 Periods

Vehiclemechanics:Roadwayfundamentals, Lawsofmotion,VehicleKinetics,Dynamicsofvehicle motion,
propulsion power, velocity and acceleration, Tyre —Road mechanics, Propulsion System Design.

UNIT-1I | VEHICLEARCHITECTUREANDSIZING | 9 Periods

History-andEvolutionofElectricVehicle-Series,ParallelandSeriesparallel Architecture,Micro
andMildarchitectures-MountainBike-Motorcycle-ElectricCarsandHeavyDuty-EVs.-Details
and Specifications.

UNIT-III | POWERCOMPONENTSANDBRAKES | 9 Periods

PowertrainComponentsizing: Gears,Clutches,Differential, Transmissionand VehicleBrakes-EV
Powertrainsizing-HE VPowertrainsizing-Example.

UNIT-IV | HYBRIDVEHICLECONTROLSTRATEGY | 9 Periods

Vehiclesupervisorycontroller-Modeselectionstrategy:MechanicalPower-splithybridmodes,series-
parallel hybridmodes-Modal Control strategies: series,parallel,series-parallel,EnergyStorage system
and regenerative control strategies

UNIT-V | PLUG-INHYBRIDELECTRICVEHICLE | 9 Periods

Introduction-ComparisonwithElectricalandHybridElectricVehicle-Constructionandworkingof
PHEV-Blockdiagramandcomponents-Chargingmechanisms:AdvantagesofPHEVs.

ContactPeriods:
Lecture:45Periods Tutorial:0Periods Practical:0Periods Total:45Periods

TEXTBOOKS:

1 | IgbalHusain “ElectricandHybridvehicles:DesignFundamentals”,secondedition, CRC
press,2011.

2 | Mehrdad Ehsani, YiminGao, Sebastian E. Gay, Ali Emadi, “Modern Electric, Hybrid
Electricand Fuel Cell Vehicles: Fundamentals, Theory and Design”, CRC Press, 2018.

REFERENCES

1 | WeiLiu“HybridElectricV ehicleSystemModelingandControl”,SecondEdition, Wiley,2017

2 | ChrisMi,M.AbulMasrur* HybridElectricV ehiclesPrinciplesand Applicationswith
PracticalPerspectives”,SecondEdition, Wiley,2018.

3| Patel, AkashKumarBhoi,SanjeevikumarPadmanaban,JensBoHolm-Nielsen Electric
Vehicles:ModernTechnologiesandTrends”,Springer, 2020.

COURSEOUTCOMES: Bloom’s
Taxonomy

Uponcompletionofthecourse,thestudentswillbeableto: Mapped
CO1 | ExtendknowledgeonhistoryandevaluationofElectricVehicles K2
CO2 | IllustratethescientificconceptsrelatedtoElectricVehicles K2
CO3 | SummarizethevariouscomponentsinElectricVehicles K2
CO4 | EvaluatethecontrolstrategiesofElectricVehicles K5
COS5 | DemonstratethefundamentaloperatingmechanismofahybridElectric K3

Vehicle




COURSEARTICULATIONMATRIX:

a)COandPO Mapping
COs/PO |PO| PO PO | PO | PO | PO | PO | PO |PO| PO | PO | PO | PSO | PSO | PSO
s 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3
CO1 2 2 2 2 2 2 2 - - 1 2 3 3 3 1
CcOo2 3 2 2 2 2 - 2 - - 1 2 - 2 3 1
CO3 3 3 1 2 2 - - - - - - 2 2 3 2
CO4 3 3 2 2 2 3 2 2 1 1 2 - 3 2 3
COs5 3 3 1 2 2 - - - - - - 2 2 2 2
22EPES23 | 3 3 2 2 2 3 2 2 1 1 2 2 2 3 2
1-Slight,2 —Moderate,3— Substantial
b)COandKeyPerformancelndicatorsMapping
CO1 1.2.1,1.3.1,1.4.1,23.1,2.3.2,2.44,3.1.3,3.1.6,3.2.1.4.1.442.1,434,5.1.1,5.3.1,6.1.1,7.1.1,7.2.
210.1.1,10.3.1,11.1.1,11.1.2,11.3.1,12.1.1,12.2.1,12.2.2,12.3.1,12.3.2
CcOo2 1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2.2.1.3,2.2.1,22.3,2.2.42.42,2.43,2.4.4,3.1.3,3.1.4,3.1.
53.1.6,32.1,3.2233.1,41.24.1.44.2.1,5.12,52.2,53.2,7.1.1,7.2.2,10.1.1,10.3.1,11.2.1,11.1
2,11.3.2
CO3 1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.2,2.1.3,2.2.1,2.2.3,2.3.1,2.3.2,24.1,2.42,2.43,2.443.1.6,3.2.
1,32.23.234.1.1,41.3,4.1.45.1.1,5.2.1,53.1,12.1.2,12.2.2,12.3.2
CO4 1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.2,2.1.3,2.2.1,2.2.323.1,2.3.2,24.1,2.42,2.43,2.4.43.1.6,3.2.
1,32.23.234.1.1,413,41.45.1.1,5.2.1,5.3.1,12.1.2,12.2.2,123.2
COs5 1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.2,2.1.3,2.2.1,22.3,23.1,2.3.2,24.1,2.42,2.43,2.4.43.1.6,3.2.
1,3223234.1.14.13,4.1.45.1.1,5.2.1,53.1,12.1.2,12.2.2,12.3.2
ASSESSMENTPATTERN
Test/Bloom’s Rememberi | Understanding | Applying | Analyzing | Evaluating | Creating | Tota
Category* ng (K1) % (K2) % (K3) % (K4 % (KS) % (K6) % 1%
CATI 10 30 40 20 - - 100
CAT2 10 30 40 20 - - 100
Individual -
Assessment]
/CaseStudy1/ 30 30 20 20 - 100
Seminar 1/
Projectl
Individual - -
Assessment2
/CaseStudy?2/ 30 30 20 20 100
Seminar 2 /
Project2
ESE 10 30 40 20 - - 100




22EPE$14 DESIGNOFMOTORANDPOWERCONVERTERS

FOR ELECTRIC VEHICLES
PREREQUISITES CATEGORY L|T|P|C
NIL PE 31010
Course Toexposethetypesofdifferentpowerconverters,motorsandcontrollersandtheir functions
Objectives for Electric Vehicle.
UNIT-I POWERCONVERSIONCIRCUITS | 9 Periods

Non-Isolated Power Converters: Half-Bridge Buck-Boost Bidirectional Converter, Buck
Converter,BoostConverter-InductorSizing-CapacitorSizing-IsolatedPowerConverters:
Forward Converter - Sizing the Transformer - Full-Bridge Converter - Resonant Power
Conversion-DesirableConverterCharacteristicsforInductiveCharging-Three-Phase
Inverters-Modulation Schemes.

UNIT-__ | DCMOTOR DRIVES [ 9 Periods

DC Machines: speed torquecharacteristics -power,. losses andefficiency— startingandspeed
control methods — regenerative braking — closed loop speed control — design criteria of DC
motor drives for EVs — Application of DC motor drives in EVs.
PMBLDC Motor - operation — speed torque characteristics — speed control techniques —
inverters requirements - closed loop control - outer rotor PMBLDC motor drive - Design
criteria of PMBLDC - Application of PMBLDC drives in EVs.

UNIT-TI__ | INDUCTIONMOTORDRIVES [ 9 Periods

Operation - speed torque characteristics — starting methods - speed control and braking
techniques — inverters for induction motor — PWM techniques — closed loop speed/torque
control-FieldOrientedControl(FOC)-Direct TorqueControl(DTC)-designcriteriaof
inductionmotordrivesforEVs.

UNIT-1V PERMANENT =  MAGNET SYNCHRONOUS MOTOR 9 Periods
AND SWITCHED RELUCTANCE MOTOR DRIVES

Permanent Magnet Synchronous Motor (PMSM) — operation — speed torque characteristics —
speed control techniques — inverters requirements - closed loop control — Planetary geared
PMSM drive - Design criteria of PMSM drives for EVs.
SwitchedReluctanceMotor(SRM)-Geometrystructure-principleofoperation—converter
topologies for SRM — closed loop control — torque ripple reduction techniques - Design
criteria of SRM drives for EVs.

UNIT-V | CONTROLOFELECTRIC DRIVE | 9 Periods

Introduction - Feedback Controller Design Approach - Modeling the Electromechanical
System -Mechanical System -PM DC Machine - DC-DC Power Converter - PI Controller -
Designing Torque Loop Compensation -Determining Compensator Gain Coefficients for
Torque Loop - Designing Speed Control Loop Compensation - Determining Compensator
GainCoefficientsforSpeedLoop-AccelerationofBatteryElectricVehicle(BEV)using

PMDC Machine.

ContactPeriods:
Lecture:45Periods Tutorial:0Periods Practical:Periods Total:45 Periods




TEXTBOOK:

IEEFE Press, 2015.

Chau K.T., “Electric Vehicle Machines and Drives: Design, Analysis and Application”, Wiley —

2 | JohnG.Hayes, G.AbasGoodarzi, “Electric PowertrainEnergySystems,PowerElectronics and

DrivesforHybrid,ElectricandFuelCellVehicles”JohnWiley&SonsLtd., I stedition,2018.

REFERENCES:

Press, Taylor&FrancisGroup, ThirdEdition 2021.

1 | IgbalHussain, “ElectricandHybridVehicles: Design Fundamentals,SecondEdition”CRC

2 | BimalKBose, “ModernPowerElectronicsandACdrives”, PearsonEducation, I*'Edition,

2015.

3 | Krishnan R., “Switched Reluctance Motor Drives: Modeling, Simulation, Analysis, Design and

Applications”, CRC Press, 2001.

Note:Bookswith10yearsbheforepublicationsmaybe avoided

COURSEOUTCOMES: Bloom’s
Taxonomy
Uponcompletionofthecourse,thestudentswillbeableto: Mapped
CO1 | Illustratevarioustypesofconverter/invertercircuitsandclosedloop K2
operation.
CO2 | Demonstratetheworkingprinciples,performanceandspeed-torque K3
characteristicsofvarioustypesofelectricalmachines.
CO3 | Comparevariousstarting,brakingmethodsandspeedcontroltechniques K4
ofelectricalmachines.
CO4 | Evaluatevariouscontroltechniquesforelectricaldrives. K5
CO5 | Useanappropriateelectricmachineforelectricvehicleapplication. K3
COURSEARTICULATIONMATRIX:
a)COandPO Mapping
COs/PO | PO | PO PO | PO | PO |[PS PS PS
s 1 ) PO3 | PO4 | POS5S | PO6 |-PO7 | PO8 | PO9 10 1 2 o1 0 | o3
col |2 2 2 3 2 2 2 1 - - - 3 3 2 1
co2 |3 1 1 2 1 2 2 - - - - 2 2 3 1
Co3 |2 2 2 2 2 2 1 1 - - - 2 1 2 3
co4 |2 2 2 3 2 2 2 - - - - 2 2 3 2
CO5 |2 2 2 2 2 - 2 1 - - - 2 3 3 2
22EPE | 3 2 2 3 2 2 2 1 - - - 3 3 3 2
$14

1-Slight,2 —Moderate,3— Substantial




b)COandKeyPerformancelndicatorsMapping

col |(1.1.1,1.1.2,13.1,2.1.2,2.1.3,2.2.1,224,23.1,24.2,244,3.1.1,3.1.3,3.1.5,3.2.1,3.2.2,3.3.2,
4114.13421,43.1,432,43.3,5.1.1,5.21,5.22,6.2.1,7.1.2,7.2.2,8.1.1,12.1.1,12.1.2,12.
2.1,12.2.2,12.3.1,

coz |(1.1.1,1.1.2,1.2.1,14.1,2.13,2.2.3,24.1,2.43,3.1.2,3.1.4,3.3.1,3.4.2,4.1.3,42.1,4224.3.1,
43.3,52.1,53.1,6.1.1,7.1.1,7.2.1,12.1.2,12.2.1,12.3.1,12.3.2,

co3 |1.1.1,1.1.2,1.3.1,2.1.1,2.1.2,2.2.1,2.2.2,23.2,2.42,2.44,3.1.1,3.1.2,3.1.4,3.1.6,3.2.1,3.2.2,
33234141.14.134.14,43.1,434,5.1.2,52.2,53.2,6.1.1,7.1.2,8.1.1,12.1.1,12.1.2,12.
22,

Co4 |1.12,14.121.1,2.1.2,2.1.3,222,2.24,23.1,2.4.1,2.43,3.1.2,3.1.43.2.1,3.2.3,3.3.2,3.4.2,
4124.1.4422431432,43.3,51.1,52.1,5.3.1,6.2.1,7.2.1,7.2.2,12.1.1,12.2.1,12.2.2,1
232,

cos | 1.1.1,14.1,2.1.2,22.1,22.2,2.2.3,2.3.1,23.22.4.2,2.4.43.1.2,3.1.5,3.2.1,3.3.1,3.4.1,4.1 .4,
422433,5.2.1,52253.2,7.1.1,7.2.2,82.1,12.1.1,12.2.1,12.3.1,12.3.2,

ASSESSMENTPATTERN-THEORY/(TimesNewRoman,Sizel1)

Test / Rememberi | Understanding | Applying | Analyzing | Evaluat | Creatin | Total
Bloom’s ng (K1) % (K2) % (K3) % (K4) % ing(K5) | g (Ke) %
Category* % %

CATI 20 20 10 40 10 - 100

CAT2 10 20 10 40 20 - 100
Individual - 30 20 30 20 - 100

Assessment]
/CaseStudy
1/Seminarl/

Projectl
Individual - 30 20 30 20 - 100

Assessment2
/CaseStudy
2/Seminar2/
Project 2
ESE 10 20 10 40 20 - 100




22EPE$24 HYBRIDELECTRICANDFUELCELLVEHICLES

PREREQUISITES CATEGORY L|T| P C
NIL PE 3/0/0 3
Course Tolearnthemechanics,operationandperformanceothybridelectricandfuelcell vehicles.
Objectives

UNIT-I HYBRIDELECTRICVEHICLES | 9 Periods

Concept of Hybrid Electric Drive Trains- Architectures of Hybrid Electric Drive Trains- Series/Parallel -
Torque-CouplingParallelHybridElectricDrive Trains-Speed-CouplingParallelHybridElectricDrive
Trains-Torque-CouplingandSpeed-CouplingParallelHybridElectricDriveTrains

UNIT-1I | ELECTRICPROPULSIONSYSTEMS | 9 Periods

PrincipleandOperation:DCseriesmotordrives-InductionMotorDrives-PermanentMagnetBrushless
DCMotorDrives-PermanentMagnetSynchronousmotorDrives-SwitchedReluctanceMotorDrives

UNIT-III | SERIESHYBRIDELECTRICDRIVETRAINDESIGN | 9 Periods

OperationPatterns-ControlStrategies-SizingoftheMajorComponents-Designof TractionMotor,
GearRatio,AccelerationPerformance,Gradeability, Engine/GeneratorSize,PowerandEnergy
Capacity.

UNIT-IV | MILDHYBRIDELECTRICDRIVETRAINDESIGN | 9 Periods

EnergyConsumedinBrakingand Transmission-ParalleIMildHybridElectricDriveTrain-Series— ParallelMild
Hybrid Electric Drive Train-Configuration-Operating Modes and Control-Control Strategy

UNIT-V | FUELCELL VEHICLES | 9Periods

OperatingPrinciplesofFuelCells-ElectrodePotentialandCurrent—VoltageCurve-FuelandOxidant
Consumption-FuelCellSystemCharacteristics-FuelCell Technologies-FuelSupply-NonHydrogenFuel
Cells

ContactPeriods:
Lecture:45Periods Tutorial:0Periods Practical:0Periods  Total:45Periods

TEXTBOOK:

MehrdadEhsani, YiminGao,SebastianE. Gay,AliEmadi,*“ModernElectric,HybridElectricand
FuelCellVehicles:Fundamentals, TheoryandDesign”, CRCPress,2018.

IgbalHusain, “ElectricandHybridVehicles,Design Fundamentals”, ThirdEdition, CRCPress,
2021

REFERENCES:

AliEmadi, MehrdadEhsani,JohnM Miller, “VehicularElectricPowerSystems ”,Speciallndian
Edition,MarcelDekker,Inc2003, 1« Edition.

C.C.ChanandK.T.Chau,'"ModernElectricVehicleTechnology',OXF ORD UniversityPress,
2001, 1sEdition.

WieLiu, “HybridElectricVehicleSystem ModelingandControl”, SecondEdition,John Wiley &
Sons, 2017, 2naEdition.

CheeMunOng, “DynamicSimulationofElectricMachineryusingMATLAB”,Prentice
Hall 1997, 1sEdition.

Atiflgbal, ShaikhMoinoddin, BhimireddyPrathapReddy, “ElectricalMachine Fundamentals
withNumericalSimulationusingMATLAB/SIMULINK ”, Wiley,202 1, I «:Edition.




COURSE OUTCOMES:

Bloom’s

Oncompletionofthecourse,thestudentswillbeableto: T;; onomy
apped

DescribetheconceptsrelatedtoEV,andHE Vandcomparethe same

col | .. . . . K2
with internal combustion engine vehicles

CO2 |Relatetheelectricdrivesusedin HEV K2

CO3 |Analyzeanddesignthehybridelectrictraincomponents K4

CO4 Examinetheconceptsrelatedtoseries/parallelhybridelectricdrive train K4

COS5 |Demonstratethe architectureoffuelcellvehicles. K2

COURSEARTICULATIONMATRIX:

a.COand POMapping

CO/ |pO

PO ) PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 |PO10| POI1 | PO12 | PSO1 | PSO2 |PSO3
cor|2| 3| - - - - 3 - - - - - 3 3 3
co2|{2| 3| - - - - - - - - - - 2 2 2
co3 |33 |3 |3 3 - - - - - - - 2 2 2
Cco4 |3 | 3| - 1 - - - - - - - - 2 2 2
Cos5 |3 | 3| - 1 - - - - - - - - 2 2 2
PEES 33| 3 | 2 |8 3| - | - e - | 2 2 | 2

1-Slight, 2—-Moderate,3— Substantial

b.COandKeyPerformancelndicators Mapping

CO1

1.1.2,1.2.1,14.1,2.1.1,2.1.2,2.1.3,2.2.1,2.2.2,2.3.2,2.4.1,2.42,2.43,2.4.4,7.1.1,7.1.2,

721,722

CO2

1.12,12.1,14.1,2.1.1,2.1.2,2.1.3,2.2.1,222223,2.24,23.1,23.2,2.41,2.42,2.4.3,

244

CO3

1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.1,2.2.2,2.2.3,2.2.4,2.3.1,2.3.2,2.4.1,
2422432443.1.1,3.1.2,3.1.3,3.1.4,3.1.5,3.1.6,3.2.1,3.2.2,3.2.3,3.3.1,3.3.2,3.4.1,
342,4.1.1,412413,4.14,42.14.22,43.1,432,433,434,5.1.1,5.1.2,52.1,52.2,

53.1,53.2

CO4

1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.1,2.2.2,2.2.3,2.2.42.3.1,2.3.2,2.4.1,

2422432444.1.1,422

COs5

1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.1, 2.2.2,2.2.3,2.2.4,2.3.1, 2.3.2,
24.1,24.2,243,2.44,4.1.1,4.2.2




ASSESSMENTPATTERN-THEORY (TimesNewRoman,Sizel1)

Test/Bloom’s Rememberi | Understan | Applying | Analyzin | Evaluatin | Creatin | Total
Category* ng (K1) % ding (K2) (K3) % g(K4)% | g(K5) % | g (K6) %
% %
CATI 10 40 40 10 - - 100
CAT2 10 40 40 10 - - 100
Individual - 30 40 30 - - 100
Assessment]
/CaseStudy1/
Seminar 1/
Projectl
Individual - 30 40 30 - - 100
Assessment2
/CaseStudy?2/
Seminar 2 /
Project2
ESE 10 40 40 10 - - 100




22EPES25 | DESIGNOFELECTRICALVEHICLECHARGINGSYSTEM

PREREQUISITES CATEGORY |L |T | P C
NIL PE 2102 3
Course TodemonstratetheconceptsofpowerconvertersinchargingElectric Vehiclesandpower
Objectives factorcorrectiontechniques.

UNIT-I CHARGINGSTATIONSANDSTANDARDS | 6 Periods

Introduction-Chargingtechnologies-Conductivecharging,EV charginginfrastructure,International
standards and regulations - Inductive charging, need for inductive charging of EV, Modes and operating
principle, Static and dynamic charging, Bidirectional power flow, International standards and regulations.

UNIT-1I | POWERELECTRONICSFOREVCHARGING | 6 Periods

Layouts of EV Battery Charging Systems-AC charging-DC charging systems- Power Electronic
Converters for EV Battery Charging- AC-DC converter with boost PFC circuit, with bridge and without
bridgecircuit-Bidirectional DC-DCConverters-Non-isolatedDC—-DCbidirectionalconverter
topologies-Half-bridgebidirectionalconverter.

UNIT-1II EVCHARGINGWITHRENEWABLEANDSTORAGESYSTEMS 6 Periods

Introduction--EVchargertopologies,EVcharging/dischargingstrategies-IntegrationofEV charging-
home solar PV system , Operation modes of EVC-HSP system , Control strategy of EVC-HSP system -
fast-charging infrastructure with solar PV and energy storage.

UNIT-IV | WIRELESSPOWERTRANSFER | 6 Periods

Introduction-Inductive,MagneticResonance,Capacitivetypes. WirelessChargersforElectricVehicles-
TypesofElectricVehicles-BatteryTechnologyinEVs-ChargingModesinEVs-Benefitsof WPT.-
WPTOperationModes-StandardsforEVWirelessChargers,SAEJ2954,IEC61980.1SO19363.

UNIT-V | POWERQUALITYISSUESINCHARGINGSYSTEM | 6 Periods

Needforpowerfactorcorrection-BoostconverterforPowerFactorCorrection, Sizingtheinductor-
Activefrontendconverter-Averagecurrentintherectifierandcalculationofpowerlosses-Analysisof
HarmonicsduetochargingSystem

EXPERIMENTS | 30 Periods

1. Simulationandanalysisforbi-directionalchargingV2GandG2V.
2. DesignanddemonstratesolarPVbasedEV chargingstations.

3. SimulateandinferwirelesspowerchargingstationforE Vcharging.
4. Simulationofboostconverterbasedpowerfactor correction.

ContactPeriods:
Lecture:30Periods Tutorial:0Periods Practical:30Periods  Total:60Periods

TEXTBOOK:

1 | MobileElectricVehiclesOnlineChargingandDischarging, MiaoWangRanZhangXuemin
(Sherman)Shen,Springer2016, 1st Edition.

2 | AliciaTrivifio-Cabrera,JoséM.Gonzalez-Gonzdalez,JoséA.Aguado, WirelessPowerTransferor
ElectricVehicles: FoundationsandDesignApproach,SpringerPublisher [ stEdition.2020.

REFERENCES:

1 Patel,AkashKumarBhoi,SanjeevikumarPadmanaban,JensBoHolm-Nielsen, “ElectricVehicles
ModernTechnologiesandTrends”, SpringerPublisheristEdition,2021.

2 | RajivSingh,SanjeevikumarPadmanaban,SanjeetDwivedi, MartaMolinasandFredeBlaabjerg,
“CableBasedandWirelessChargingSystemsforElectricVehicles, Technologyandcontrol,
management and grid integration”, IET 2021, 1st Edition.

3 | JamesDHalderman, “ElectricandHybridElectricVehicles”, Pearson,2022, IstEdition.

4 | AliEmadi, “HandbookofAutomotivePowerElectronicsandMotorDrives”, Taylor&Francis,
2005.




COURSEOUTCOMES: Bloom’s
Taxonomy
Uponcompletionofthecourse,thestudentswillbeableto: Mapped
CO1 | Ilustratevariouschargingtechniquesandknowchargingstandardsand K2
regulations.
CO2 | DemonstratetheworkingofDC-DCconvertersusedforchargingsystems K2
and principles

CO3 | Summarizetheadvantagesofrenewablesystem-basedchargingsystems K5

CO4 | Demonstratetheprinciplesofwirelesspowertransfer. K2

COS5 | Analyzethestandardsforwirelesscharging. K4

COURSEARTICULATIONMATRIX:
a)COandPO Mapping
COs/P | PO (PO (PO (PO | PO |PO |PO |PO (PO [PO |PO |PO |PSO |[PSO2 (PS
Os 1 2 3 4 5 6 7 8 9 10 11 12 1 03
col |3 2 2 3 1 3 2, - - - - 2 3 2 3
co2 |2 2 2 3 2 s 3 - - - - 3 3 2 1
CcCo3 |2 1 2 3 2 " 1 1 - - - 2 2 2 3
Cco4 |2 2 1 2 2 " 3 - - - - 2 2 3 2
Ccos |3 2 2 3 2 - 3 1 - - - 2 3 2 2
22EPE | 3 2 2 3 2 3 3 1 - - - 3 3 3 3
$25

1-Slight,2 —Moderate,3— Substantial

b)COandKeyPerformancelndicatorsMapping

Col1 1.1.1,1.2.1,1.3.1,1.4.1,2.1.2,2.2.1,2.2.2,2.2.32.2.4,2.3.1,2.42,244,3.1.1,3.1.5,3.2.1,3.2.2,3.2.3 3.
323414.124.1342.1,43.1433,43.4,5.1.1,5.2.2,6.1.1,6.2.1,7.1.2,7.2.2,12.1.1,12.2.2,12.3.2,

co2 |1.1.1,1.1.2,1.4121.2,222,2.23,2.3.1,2.4.1,2.433.1.2,3.1.3,3.1.43.2.2,3.3.1,3.4.2,4.1.1,4.1.3 4.
2.1,422432433,5.1.1,52.2,53.1,6.1.1,7:1.1,7.2.1,7.2.2,12:1.1,12.1.2,12.2.1,12.3.1,12.3.2

COo3 1.1.1,1.1.2,1.3.1,2.1.1,22.2,23.2,242,3.1.1,3.1.2,3.1.4,3.1.5,3.2.1,3.2.2,3.3.1,3.4.1,4.1.1,4.1.24.
1.443.1432,4345.12,5.2.1,52.2,53.2,6.1.1,7.1.2,8.2.2,12.1.1,12.1.2,12.2.2,12.3.2,

co4 |1.1213.1,1.41,2.1.1,2.1.2,2.1.3,2.22,2.2.3,2.2.42.3.1,23.2,2.43,3.1.2,3.1.4,3.2.1,3.2.3,3.3.1,3.
3234241241442243.1,43.3,5.1.1,5.2.1,5.3.1,6.2.1,7.1.1,7.1.2,7.2.1,7.2.2,12.1.1,12.1.2,1
2221232,

Ccos | 1.1.1,1.2.1,1.3.1,1.4.1,2.1.2,2.2.1,2.2.3,2.3.1,2.3.2,2.4.1,242,2.443.1.2,3.1.5,3.2.1,3.3.1,3.4.1 4.

1.14.12,4.14,42243243.3,51.1,5.1.2,5.22,53.2,7.1.1,7.2.1,7.2.2,8.2.1,12.1.1,12.3.1,12.3.2




ASSESSMENTPATTERN-THEORY(TimesNewRoman,Sizel1)

Test/Bloom’s Rememberi | Understandin | Applying | Analyzing | Evaluati | Creatin | Total
Category* ng (K1) % g (K2) % (K3) % (K4) % ng (KS) | g (Keé) %
% %
CATI 20 20 10 40 10 - 100
CAT2 10 20 10 40 20 - 100
Individual - 30 20 20 30 - 100
Assessment]
/CaseStudy1/
Seminarl/
Projectl
Individual - 30 20 20 30 - 100
Assessment2
/CaseStudy?2/
Seminar 2 /
Project2
ESE 10 20 10 40 20 - 100




22EPE$26 TESTINGOFELECTRICVEHICLES

PREREQUISITES CATEGORY |L | T|P| C
NIL PE 21012 3
Course Toknowvariousstandardizationprocedures,testingproceduresforEV&HEV

Objectives components, functionalsafetyandEMC,effectofEMCinE Vs, effectofEMIin motor drives
and in DC-DC converter system.

UNIT-1 EVSTANDARDIZATION | 6 Periods

Introduction-Currentstatusofstandardizationofelectricvehicles,electricvehiclesand
Standardization - Standardization Bodies Active in the Field — Standardization activities in countries
like Japan. The International Electro-Technical Commission -Standardization of Vehicle Components

UNIT-1I TESTINGOFELECTRICMOTORSANDCONTROLLERS FOR 6 Periods
ELECTRIC AND HYBRID ELECTRIC VEHICLES

Test Procedure Using M-G Set, electric motor, controller, application of Test Procedure, Analysis of
Test Items for the Type Test - Motor Test and Controller Test (Controller Only). - Test Procedure
UsingEddyCurrentTypeEngineDynamometer, TestStrategy, TestProcedure,DiscussiononTest
Procedure.TestProcedureUsingACDynamometer.

UNIT-III | FUNDAMENTALSOFFUNCTIONALSAFETYANDEMC | 6 Periods

Functional safety life cycle - Fault tree analysis - Hazard and risk assessment - re development -
Process models - Development assessments - Configuration management - Reliability - Reliability
blockdiagramsandredundancy-FunctionalsafetyandEMC-Functionalsafetyandquality-
Standards-Functionalsafetyofautonomous vehicles.

UNIT-IV__ | EMCINELECTRICVEHICLES [ 6 Periods

Introduction-EMCProblemsofEVs,EMCProblemsofMotorDrive, EMCProblemsofDC-DC
ConverterSystem,EMCProblemsofWirelessChargingSystem,EMCProblemofVehicleController, EMC
Problems of Battery Management System, Vehicle EMC Requirements

UNIT-V | EMIINMOTORDRIVESYSTEM | 6 Periods

Overview -EMI Mechanism of Motor Drive System, Conducted Emission Test of Motor DriveSystem,
IGBT EMI Source, EMI Coupling Path, EMI Modelling of Motor Drive System. EMI in DC-
DCConverter,EMISource, TheConductedEmissionHigh-Frequency,EquivalentCircuitofDC-DC
ConverterSystem,EMICouplingPath.

LABCOMPONENT:- | 30Periods

1. Designandsimulate motorcontrollerforhybridelectricvehicleapplications
2. SimulationofEM CanalysisforWirelesspowertransferEVcharging.
3. DesignandsimulationofEMlfilter

ContactPeriods:
Lecture:30Periods Tutorial:0Periods Practical:30Periods Total: 60Periods

TEXTBOOK

1 | HandbookofAutomotivePowerElectronicsandMotorDrives,AliEmadi,Taylor&Francis,
2005, 1stEdition.

2 | ElectromagneticCompatibilityofElectricVehicle,LiZhai,Springer2021,1stEdition.

REFERENCES(Minimum4andMaximum6):

1 | EMCandFunctionalSafetyofAutomotiveElectronics,KaiBorgeest,IET2018,1stEdition.

2 | EMI/EMCComputationalModelingHandbook,DruceArchambeault,colinbranch,Omar
M.Ramachi,Springer2012,2ndEdition.

w

AutomotiveEMC,MarkSteffika,Springer2013,1stEdition

4 | ElectricVehicleSystemsArchitectureandStandardizationNeeds,ReportsofthePPPEuropean
GreenVehicleslnitiative,BeateMiiller,GereonMeyer,Springer2015,1stEdition.




COURSEOUTCOMES: Bloom’s
Taxonomy
Uponcompletionofthecourse,thestudentswillbeableto: Mapped
CO1 | Describethestatusandother detailsofstandardizationofEVs K2
CO2 | IllustratethetestingprotocolsforEVsandHEV components K3
CO3 | Analyzethesafetycycleandneedforfunctionssafetyfor EVs K4
CO4 | AnalyzetheproblemsrelatedwithEMCforEVcomponents. K4
COS5 | EvaluatetheEMIinthemotor driveandDC-DCconverter system. K5
COURSEARTICULATIONMATRIX:
a)COandPO Mapping
COs/P | PO | PO | PO | PO PO |PO |PO |PO PO |[PO |PO |PO |PSO |PSO |PSO
Os 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3
col |3 1 1 - - - 2 - - - - - 3 - 2
co2 |3 1 1 - - - 1 - - - - - 3 - 2
COo3 |3 1 1 - - - 2 - - - - - 3 - 2
co4 |3 1 1 - - - 1 - - - - - 3 - 2
CO5 |3 1 1 - - - 2 - - - - - 3 3 3
22EPE | 3 1 1 - - - 22 - - - - - 3 1 2
$26
1-Slight,2 —Moderate,3— Substantial
b)COandKeyPerformancelndicatorsMapping
colr | 1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,3.1.1,7.1.1,7.1.2
co2 |1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,3.1.1,7.1.1
co3 |1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,3.1.1,7.1.1,7.1.2
co4 | 1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,3.1.1,7.1.1
cos5 | 1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,3.1.1,7.1.1,7.1.2
ASSESSMENTPATTERN-THEORY/(TimesNewRoman,Sizel 1)
Test/Bloom’s Rememberi | Understan | Applying | Analyzin | Evaluatin | Creating | Total
Category* ng (K1) % | ding (K2) K3)% | g(K4) % | g(K5 % | (K6)% %
%
CAT1 20 20 10 40 10 - 100
CAT2 10 20 10 40 20 - 100
Individual - 30 20 20 30 - 100
Assessment]
/CaseStudy1/
Seminarl/
Projectl
Individual - 30 20 20 30 - 100
Assessment2
/CaseStudy?2/
Seminar 2 /
Project2
ESE 20 20 10 40 10 - 100




22EPES$27 GRIDINTEGRATIONOFELECTRICVEHICLES

PREREQUISITES CATEGORY L | T|P|C
NIL PE 3 0] 0] 3
Course TogainoverallideaaboutGridintegrationofElectricvehicles,theireffectsandremedies.
Objectives

UNIT-I STATUSOFV2G | 9 Periods

Defining V2G - History and Development of V2G. Incorporating V2G to the EV, Auditing and Metering ,
V2G inPractice, V2G,PowerMarketsand Applications.ElectricityMarketsandV2G Suitability ,Long-
TermStorage,RenewableEnergy,andOtherGrid Applications ,Beyondthe Grid: OtherConceptsRelated to
V2G.

UNIT-1I | BENEFITSANDCHALLENGESOFV2G | 9 Periods

BenefitsofV2G,TechnicalBenefits: StorageSuperiorityandGridEfficiency,EconomicBenefits:EV
OwnersandSocietalSavings,EnvironmentandHealthBenefits: SustainabilityinElectricityand Transport, Other
Benefits.

UNIT-III | CHALLENGESTOV2G | 9 Periods

Technical Challenges-Battery Degradation, Charger Efficiency, Aggregation and Communication, V2G in
a Digital Society. The Economic and Business Challenges to V2G -Evaluating V2G Costs and Revenues ,
EVCostsandBenefits ,AddingV2G CostsandBenefits,Additional V2GCosts, TheEvolvingNatureof

V2G Costs and Benefits. Regulatory and Political Challenges to V2G , V2G and Regulatory Frameworks ,
Market Design Challenges. Other V2G Regulatory and Legal Challenges

UNIT-1V IMPACTOFEVANDV2GONTHESMARTGRIDAND 9 Periods
RENEWABLEENERGYSYSTEMS

Introduction-TypesofElectricVehicles-MotorVehicleOwnershipandEVMigration-Impactof
Estimated EVs on Electrical Network - Impact on Drivers and the Smart Grid - Standardization and Plug-
and-Play - IEC 61850 Communication Standard and TEC 61850-7-420 Extension.

UNIT-V | GRIDINTEGRATIONANDMANAGEMENTOF EVS | 9 Periods

Introduction-M2Mindistributedenergymanagementsystems-M2McommunicationforEVs-M2M
communication architecture (3GPP) -Electric vehicle'data logging -Scalability of electric vehicles -M2M
communication with scheduling.

ContactPeriods:(TimesNewRoman,Sizel 1,BOLD,Sentencecase)
Lecture:45Periods Tutorial: _ Periods Practical: _ Periods Total:45Periods

TEXTBOOK

1 | AdvancedElectricDriveVehicles, AliEmadi,CRCPress2017,stEdition.

2 | PlugInElectricVehiclesinSmartGrids,ChargingStrategies,SumedhaRajakaruna,FarhadShahnia
andArindamGhosh,Springer,2015,1stEdition

REFERENCES

1 | ICTforElectricVehiclelntegrationwiththeSmartGrid,NandKishor1;JesusFraile-Ardanuy,IET
2020, 1stEdition..

2 | Vehicle-to-Grid:LinkingElectricVehiclestotheSmartGrid,JunweilLuandJahangirHossain,IET
2015, 1stEdition.

3 | Lance Noel - Gerardo Zarazua de Rubens Johannes Kester - Benjamin K. Sovacool, Vehicleto-Grid
A Socio technical Transition Beyond Electric Mobility, 2019, 1st Edition.




COURSEOUTCOMES: Bloom’s
Taxonomy
Uponcompletionofthecourse,thestudentswillbeableto: Mapped
CO1 | ExplaintheconceptsrelatedwithV2G. K2
CO2 | Studythe gridconnectionof3phaseQinverter K1
CO3 | Explaintechnical,economics.business,regulatory&politicalchallenges K3
relatedwithV2G
CO4 | DemonstratetheimpactofEVandV2Gonsmartgridandrenewable K4
energysystem
COS5 | ExplaintheconceptofgridintegrationandmanagementofEVs. K5
COURSEARTICULATIONMATRIX:
a)COandPO Mapping
COs/P | PO | PO | PO |PO PO (PO |[PO |PO |PO |[PO | PO |PO |PSO |PSO |PSO
Os 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3
COo1 |3 - - - - - 2 1 - 2 - - 3 - 1
COo2 |3 3 - - 3 - 2 1 - 2 - - 3 - -
CO3 |3 - - - - - 2 1 - 2 - - 3 - -
CO4 |3 - - - - - 2 1 - 2 - - 3 - 2
CO5 |3 - - - - - 2 1 - 2 - - 3 - 3
22EPE | 3 1 - - 1 - 2 1 - ) - - 3 - 2
$27

1-Slight,2 —Moderate,3— Substantial

b)COandKeyPerformancelndicatorsMapping

CO1 1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,7.1.1,7.1.2,8.1.1,10.1.1,10.1.2,10.2.1,10.2.2

coz |1.1.1,1.12,12.1,1.3.1,1.41,2.1.1,2.1.2,2.1.322.1,222223,2.2.423.1,23.2,2.4.1,2422.43,244,7.1.
1,7.1.2,8.1.1,10.1.1,10.1.2,10.2.1,10.2.2

co3 | 1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,5.1.1,5.1.2,5.2.1,5.2.2,5.3.1,5.3.2,7.1.1,7.1.2,8.1.1,10.1.1,10.1.2,10.2.1,10.2.
2

co4 |1.1.1,1.12,12.1,13.1,1.4.1,7.1.1,7.1.2,8.1.1,10.1.1,10.1.2,10.2.1,10.2.2

cos | 1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,7.1.1,7.1.2,8.1.1,10.1.1,10.1.2,10.2.1,10.2.2




ASSESSMENTPATTERN-THEORY

Test/Bloom’s Rememberi | Understanding | Applying | Analyzing | Evaluating | Creating | Tota
Category* ng (K1) % (K2) % (K3) % (K4 % (K5) % (K6) % 1%
CAT1 20 20 10 40 10 - 100
CAT2 10 20 10 40 20 - 100
Individual - 30 20 20 30 - 100
Assessment]
/CaseStudy1/
Seminar 1/
Projectl
Individual - 30 20 20 30 - 100
Assessment2
/CaseStudy?2/
Seminar 2 /
Project2
ESE 10 20 10 40 20 - 100




22EPE$28 INTELLIGENTCONTROLOFELECTRICVEHICLES

PREREQUISITES CATEGORY (L |T|P| C
NIL PE 2102 3
Course TodesignandderivethemathematicalmodelofaBLDCmotoranditscharacteristics and to

Objectives learn the different control schemes for BLDC motor and implement in Fuzzy/FPGA.

UNIT-1 ANALYSISOFBLDCMOTOR | 6 Periods

Structure and Drive Modes - Basic Structure, General Design Method, Drive Modes. Mathematical
Model, Differential Equations, Transfer Functions, State-Space Equations. Characteristic Analysis,
StartingCharacteristics,Steady-StateOperation,DynamicCharacteristics,LoadMatching
CommutationTransients.

UNIT-II | CONTROLLERSFORBLDCMOTOR | 6 Periods

Introduction-PIDControlPrinciple,Anti-windupController,IntelligentController-FuzzyLogic-
ControlappliedtoBLDCmotor

UNIT-III | FPGA ARCHITECTURE | 6 Periods
Introduction—-FPGA Architecture-Advantages-ReviewofFPGA familyprocessors-Spartan3,Spartan 6 and
Spartan 7.

UNIT-IV | FPGAPROGRAMMING | 6 Periods

VHDL Basics- Fundamentals-Instruction set-data type-conditional statements- programs : arithmetic,
sorting, PWM generation, Speed detection, Speed Control.

UNIT-V | REALTIMEIMPLEMENTATION | 6 Periods

Inverterdesign,identifyingrotorpositionviahalleffectsensors,openloopandfuzzylogiccontrolof
BLDCmotorusingFPGA-IntroductiontoBatteryManagementSysteminEV.

LAB COMPONENT: | 30 Periods

1. DesignandsimulatespeedcontrollerforBLDCinEVforbothdynamicandsteadystate performance.
2. CodeVHDLprogrammingforthecontrolof BLDCmotors.
3. FuzzylogiccontrolofBLDCmotorusingFPGAinrealtime.

ContactPeriods:
Lecture:30Periods Tutorial:0Periods Practical:30Periods Total:60Periods

TEXTBOOK

1 | John G. Hayes, G. Abas Goodarzi, Electric Powertrain Energy Systems, Power Electronics and
Drives for Hybrid, Electric and Fuel Cell Vehicles, Wiley st Edition 2018.

2 | JayaramBhasker,VHDLPrimer,(3rdEdition), PrenticeHall, IstEdition 2015.




REFERENCES(Minimum4andMaximum6):

1 | IgbalHussain, “ElectricandHybridVehicles: Design Fundamentals, ThirdEdition ”CRC
Press, Taylor&FrancisGroup,2021, IstEdition.

2 | Chang-liang, “PermanentMagnetBrushlessDCMotorDrivesandControls”, Wiley2012, I st

Edition.

3 | M.N.Cirstea,A.Dinu,J.G.Khor,M.McCormick, “NeuralandFuzzyLogicControlofDrives
andPowerSystems,Newnespublications”, | stEdition,2002.

4 | WeilLiu, “HybridElectricVehicleSystemModelingandControl ”’, Wiley2017,2nd Edition

COURSEOUTCOMES: Bloom’s
Taxonomy
Uponcompletionofthecourse,thestudentswillbeableto: Mapped
CO1 | InterpretthemathematicalmodelofaBLDCmotoranddiscussits K2
characteristics

CO2 | DemonstratethedifferentcontrolleractionsappliedtotheBLDCmotor. K3
CO3 | Reviewthebasicsoffuzzylogicsystems. K2
CO4 | DevelopthecontrolofEVsthroughVHDLcoding. K3
CO5 | DevisefuzzylogiccontrolschemeforBLDCmotorusingFPGAinreal- K4

time.




COURSEARTICULATIONMATRIX:

a)COandPO Mapping

COs/P | PO | PO | PO | PO | PO | PO |[PO | PO | PO | PO PO | PO PSO | PSO | PSO
Os 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3

CO1 3 3 2 2 2 - 1 1 - - 1 1 3 3 2

CcO2 3 3 2 2 2 - 1 1 - - 1 1 2 2 2

CO3 3 2 2 2 2 - 1 - - - 1 1 2 2 2

CO4 3 3 2 2 2 - 1 1 - - 1 1 2 2 2

COs5 3 2 2 2 2 - 1 1 - - 1 1 2 2 2

22EPES 3 3 2 2 2 - 1 1 - - 1 1 2 2 2

28

1-Slight,2 —Moderate,3— Substantial

b)COandKeyPerformancelndicatorsMapping
1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.2,2.2.3,2.3.1,2.3.2,2.4.1,2.4.2,2.4.3,2.4.4,3.1 4,

COl1 |3.1.5,3.1.6,3.2.1,34.1,3424.1.1,4.1.24.2.1,43.1,43.3,5.1.1,5.2.1,5.2.2,7.2.2,8.2.1, 11.1.1,
12.1.2,12.2.1
1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.2,2.2.3,2.3.1,2.3.2,2.4.1,2.4.2,2.4.3,2.4.4,3.1 4,

CO2 (3.1.5,3.1.6,3.2.1,3.4.1,3.424.1.1,4.1.2,42.1,43.1,4.3.3,5.1.1,5.2.1,5.2.2,7.2.2,8.2.1, 11.1.1,
12.1.2,12.2.1

O3 1.1.1,1.1.2,1.3.1,1.4.1,2.1.2,2.1.3,2.2.2,2.24,2.3.1,23.2,2.422.4.3,3.1.1,3.1.2,3.1.3,3.1.4,3.1.5,
3.1.6,3.2.1,3.4.1,3.4.24.1.1,4.1.2,42.1,4.3.1,4.3.3,5:1.1,5.2.1,5.2.2,7.2.2,11.1.1,12.1.2, 12.2.1
1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.2,2.2.32.3.1,2.3.2,2.4.1,2.4.2,2.43,2.4.43.1 4,

CO4 (3.1.5,3.1.6,3.2.1,34.1,3424.1.1,4.1.242.1,43.1,4.3.3,5.1.1,52.1,5.2.2,7.2.2,8.2.1, 11.1.1,
12.1.2,12.2.1

COs 1.1.1,1.1.2,1.3.1,1.4.1,2.1.1,2.1.3,2.2.2,2.2.3,2.3.2,2.4.1,2.42,2.43,2.4.4,3.1.4,3.1.5,3.1.6,3.2.1,
34.13424.1.1,41.24.2.1,43.1,43.3,5.1.1,5.2.1,5.2.2,7.2.2,8.2.1,11.1.1,12.1.2, 12.2.1

ASSESSMENTPATTERN-THEORY(TimesNewRoman,Sizell)

Test/Bloom’s Rememberi | Understanding | Applying | Analyzing | Evaluating | Creating | Tota
Category* ng (K1) % (K2) % (K3) % (K4) % (K5) % (K6) % 1%
CATI1 20 20 20 40 - - 100
CAT2 10 20 30 40 - - 100
Individual - 30 50 20 - - 100
Assessment1
/CaseStudy1/

Seminarl/
Projectl
Individual - 30 50 20 - - 100

Assessment?2
/CaseStudy?2/

Seminar 2 /

Project2
ESE 10 20 30 40 - - 100




DIVERSIFIEDCOURSES-VS

23EPE$29 OPTIMIZﬁI‘IflgLTgig?OI\SSQUESAND
PREREQUISITES CATEGORY |L|T|P| C
NIL PE 3(ofo] 3
Course Toformulatethemathematicalmodels,Engineeringdesignmethodologyand

Objectives | perform quantitative analysis of managerial problems in industries.

UNIT-1 LINEARPROGRAMMING | 9Periods

Introduction—formulationoflinearprogrammingmodel-Graphicalsolution—solvingLPP
usingasimplexalgorithm— Revised SimplexMethod.

UNIT-1I | ADVANCEDLINEARPROGRAMMING | 9Periods

Dualitytheory-Dualsimplexmethod—Sensitivityanalysis—Transportationproblems—
Assignmentproblems-Travellingsalesmanproblem-Data envelopment analysis.

UNIT- IIT | NONLINEARPROGRAMMING | 9Periods

ClassificationofNon-Linearprogramming—Lagrangemultipliermethod—Karush—Kuhn
Tucker conditions—Reducedgradient algorithms—Quadratic programming method — Penalty
and Barrier method.

UNIT- 1V | INTERIORPOINT METHODS | 9Periods

Karmarkar’salgorithm—ProjectionScalingmethod-Dualaffinealgorithm—Primalaffine
algorithm Barrier algorithm.

UNIT-V__ | DYNAMICPROGRAMMING [ 9Periods

Formulation of Multi-stage decision problem-Characteristics—-Concept of sub-optimization
and the principle of optimality-Formulation of Dynamic programming—Backward and
Forwardrecursion—Computationalprocedure—Conversionoffinalvalueproblemintolnitial

value problem.

Contact Periods:
Lecture:45 Periods Tutorial:0Periods Practical:0Periods Total:45Periods

TEXTBOOK:

1 | G.Sreenivasan, “‘OperationsResearch:PrinciplesandApplications”, PHI,2017

HillierandLieberman “IntroductiontoOperationsResearch”, TMH,2017

REFERENCES:

R.Panneerselvam, “OperationsResearch”,PHI, 2016

HamdyATaha, “OperationsResearch—AnlIntroduction”, PrenticeHallIndia, 2016.

Philips, RavindranandSolberg, “OperationsResearch”,John Wiley,2007.

BN =

RonaldL.Rardin, “OptimizationinOperationResearch ’PearsonEducationPvt. Ltd.
New Delhi, 2013.




COURSEOUTCOMES:

Oncompletionofthecourse,thestudentswillbeableto:

Bloom’s
Taxonomy
Mapped

COl1

Interpretthebasicconceptsofoptimization techniques.

(00))

[lustratethebasicsandadvancementsinLinearprogramming
techniques

CO3

Observethesignificanceofnon-linearprogrammingtechniquesand
suitabletechniquestosolverealworldproblem

CO4

Computethesolutionsforoptimisationproblemsusinginteriorpoint
methods.

COs

Developdynamicprogrammingproblemsandevaluateitssolution
methods

o & G g6

COURSEARTICULATIONMATRIX:

a)COandPO Mapping
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1-Slight,2 —-Moderate,3— Substantial

b)COandKeyPerformancelndicatorsMapping

Col1

1.1.1,1.3.1,1.4.1,2.1.1,2.1.2,2.2.3,2.3.1,2.3.2,2.4.1,2.42,2.4.3,2.44,3.1.4,3.1.5,3.1.6,3.2.1,3.4.1,
3424.1.1412421,43.1,43.3,5.1.1,5.2.1,5.2.2,7.2.2,82.1,11.1.1,12.1.2,12.2.1

CO2

1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.2,2.2.3,2.3.1,2.3.2,24.1,2.4.2,2.4.3,2.4.4,3.1.4,
3.1.5,3.1.6,3.2.1,3.4.1,3.424.1.1,4.1.2,4.2.1,43.1,4.33,5.1.1,5.2.1,52.2,7.2.2,82.1, 11.1.1,
12.1.2,12.2.1

CO3

1.1.1,1.1.2,1.3.1,1.4.1,2.1.2,2.1.3,2.2.22242.3.1,2.32.2.4.2,2.43,3.1.1,3.1.2,3.1.3,3.1.4,3.1.5,
3.1.6,3.2.13.4.1,3424.1.14.1.24.2.1,4.3.1,43.3,5.1.1,5.2.1,5.2.2,7.2.2,11.1.1,12.1.2, 12.2.1

CO4

1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,222,2.2.3,2.3.1,2.3.2,2.4.1,2.42,243,2.44,3.14,
3.1.5,3.1.6,3.2.1,3.4.1,3.42,41.1,4.1.242.1,43.1,433,5.1.1,5.2.1,5.2.2,7.2.2,8 2.1, 11.1.1,
12.1.2,12.2.1

COs

1.1.1,1.1.2,1.3.1,1.4.1,2.1.1,2.1.3,2.2.2,2.2.3,2.3.2,2.4.1,2.4.2,2.43,2.443.1.4,3.1.5,3.1.6,3.2.1,
34.13424.1.141242143.1433,5.1.1,52.1,5.22,72.2,8.2.1,11.1.1,12.1.2,12.2.1

ASSESSMENTPATTERN-THEORY

Test/Bloom’s
Category*

Rememberi
ng (K1) %

Understanding
(K2) %

Applying
(K3) %

Analyzing
(K4) %

Evaluating
(KS) %

Creating
(K6) %

Tota
1%

CATI

20

25

25

20

10

100

CAT2

20

20

30

20

10

100




Individual

Assessment 1 /Case
Study1/ Seminarl /

Projectl

20

20

25

20

15

100

Individual

Assessment 2 /Case
Study2/ Seminar2 /

Project2

20

20

30

20

10

100

ESE

20

20

30

20

10

100




22EPE$30 SOFTCOMPUTINGTECHNIQUES

PREREQUISITES CATEGORY |L | T|P| C

NIL PE 3/70(0] 3

CourseObjectives To providein-depth knowledgeon thefundamentalsofintelligentsystems, their
applicationsanddevelopintelligentsolutionstorealworld problems.

UNIT-1 | INTRODUCTIONTOSOFTCOMPUTING | 9 Periods

Soft Computing Constituents — From Conventional Al to Computational Intelligence-Soft computing versus
Hard computing - Neural Networks Basic structure of ANN and Fuzzy Logic System - Introduction
toNatureinspiredsearchmethodologies - BasicideaofGeneticAlgorithm - ApplicationscopeofANN, Fuzzy
LogicandGeneticAlgorithms.

UNIT-1I | ARTIFICIALNEURALNETWORKS | 9 Periods

McCulloch-Pitts neuron - linear separability - Hebb network - supervised learning networks: perceptron
networks - adaptive linear neuron, multiple adaptive linear neuron, BPN. Associative memory network:auto-
associative memory network, hetero-associative memory network, Bi-directional Associative Memory
(BAM),Hopfieldnetworks.Unsupervisedlearningnetworks:Kohonenself-organizingfeaturemaps—
CounterPropagationnetworks, AdaptiveResonanceTheorynetwork.

UNIT-III | FUZZYSYSTEMS | 9 Periods

Membership functions: features, fuzzification, methods of membership value assignments-Defuzzification:
lambda cuts - methods - fuzzy arithmetic and fuzzy measures: fuzzy arithmetic - extension principle - fuzzy
measures - measures of fuzziness -fuzzy integrals = fuzzy rule base and approximate reasoning : truth values
andtables,fuzzypropositions,formationofrules-decompositionofrules,aggregationoffuzzyrules,fuzzy
reasoning-fuzzyinferencesystems-overviewoffuzzyexpertsystem-fuzzydecisionmaking.

UNIT-IV | GENETICALGORITHMS | 9 Periods

Introduction-BiologicalBackground—GeneticAlgorithm(GA)vs. Traditional Algorithm—Basic
TerminologiesinGA:Individuals-Genes-Fitness-Population-OperatorsinGA:Encoding-Selection—Crossover —
Mutation — Constraints in GA- Real coded GA

UNIT-V | HYBRIDSYSTEMS | 9 Periods

Neuro-FuzzyHybridSystems—GeneticNeuro-HybridSystems- GeneticFuzzyHybridandFuzzyGenetic
HybridSystem—SimplifiedFuzzy ARTMAP-ApplicationsofSoftComputingtechniquestosimple problems

ContactPeriods:
Lecture:45Periods Tutorial:0Periods Practical:0Periods Total:45Periods
TEXTBOOK(Maximum?2):

1 | S.N.Sivanandam,S.N.Deepa, " PrinciplesofSoftComputing", WileyIndiaPvt.Ltd.,3rdEdition,2018.

2 | S.Rajasekaran, G.A.VijayalakshmiPai, " NeuralNetworks, FuzzyLogicandGeneticAlgorithm,
SynthesisandApplications",PHILearningPvt.Ltd.,2017.




REFERENCES(Minimum4andMaximum6):

Jyh-ShingRogerJang, Chuen-TsaiSun, EijiMizutani,—Neuro-FuzzyandSoftComputing, Prentice-
HalloflIndia, 2008.

KwangH.Lee,—FirstcourseonFuzzyTheoryandApplications|,Springer,2005.

GeorgeJ KlirandBo Yuan,—FuzzySetsandFuzzyLogic-TheoryandApplications|, Pearson
EducationIndia, FirstEdition,2015.

JamesA.FreemanandDavidM.Skapura,—NeuralNetworksAlgorithms, Applications,and
ProgrammingTechniques, PearsonEducationIndia, ThirdEdition,2008.

2015.

N.P.Padhy,S.P.Simon, " SoftComputingwithMATLABProgramming",OxfordUniversityPress,

Note:Bookswith10yearsbeforepublicationsmaybe avoided

COURSE OUTCOMES: TE:“:)‘:;‘I;
Uponcompletionofthecourse,thestudentswillbeableto: y
Mapped
Col1 Explainaboutsoftcomputingtechniquesandtheirrolesinbuilding intelligent K2
systems.
Cco2 Examinetheartificialneuralnetworkstoclassificationandregression K3
problems.
Applyfuzzylogicandreasoningtohandleuncertaintyandsolve engineering
CO3 K3
problems.
CO4 Implementthecombinatorialoptimizationproblemsusinggenetic algorithms K3
Evaluatethehybridizationofdifferentintelligenttechniquesforsolving
CO5 K5
complex problems.
COURSEARTICULATIONMATRIX:
a.COand POMapping
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS | PO9 | PO10 | PO11 | PO12 PSIO PgO P§O
Col | 2 - - - - - - - - - - - 3 3 3
co2 | 2 3 - - - - - - - - - - 2 2 2
Co3 | 3 3 2 - 3 - - - - - - - 2 2 2
Co4 | 3 3 - 1 - - - - - - - - 2 2 2
COs5| 3 3 3 3 3 - - - - - - 2 2 2 2
22];1(;E$ 3 3 3 2 3 - - - - - - 2 2 2 2

1-Slight, 2-Moderate,3— Substantial




b.COandKeyPerformancelndicators Mapping

Col1

1.1.2,1.2.1,1.4.1

00y

1.1.2,12.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.1,2.2.2,2.2.3,2.24,23.1,232,2.4.1,2.42,2.43,2.44

CO3

1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.1,2.2.2,2.2.3,2.2.4,2.3.1,2.3.2,2.4.1,2.4.2,
2432443.1.1,3.1.2,3.1.3,3.2.1,3.3.1,3.3.2,34.1,3.42,5.1.1,5.1.2,5.2.1,5.2.2,53.1,5.3.2

CO4

1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.1,2.2.2,2.23,2.24,2.3.1,2.3.2,2.4.1,24.2,
24.3,2444.1.1,422

CO5

1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.1,2.2.2,2.2.3,2.24,2.3.1,2.3.2,2.4.1,24.2,
2432443.1.1,3.1.2,3.1.3,3.1.4,3.1.6,3.2.1,3.2.2,3.2.3,3.3.1,3.4.2,4.1.1,4.1.2,4.1.3,4.1.4,
4214225.1.1,5.1.2,52.1,52.2,53.1,5.3.2,12.1.1,12.1.2,12.2.1,12.2.2

ASSESSMENTPATTERN-THEORY

Test/Bloom’s Rememberi | Understanding | Applying .| Analyzing | Evaluating | Creating | Tota
Category* ng (K1) % (K2) % (K3) % (K4) % (K5) % (K6) % 1%
CAT1 10 40 40 10 - - 100
CAT2 10 40 40 10 - - 100
Individual - 10 40 40 10 - 100
Assessment]
/CaseStudy1/
Seminar 1/
Projectl
Individual - 10 40 40 10 - 100
Assessment2
/CaseStudy?2/
Seminar 2 /
Project2
ESE 10 40 40 10 - - 100




22EPE$31 AUTOMOTIVEELECTRONICSFORELECTRICALENGINEERING

PREREQUISITES CATEGORY | L |[T| P | C
NIL PE 370,03
Course Toexploretheroleofelectronicsystems,in-vehiclenetworkingandcomfort/safetyin

Objectives automotivecontrol applications.

UNIT-1 FUNDAMENTALSOFAUTOMOTIVEELECTRONICS | 9 Periods

Evolutionofelectronicsinautomobiles,emissionlaws,introductionto Eurostandards,equivalent
Bharat standards, Charging systems: Working and design of charging circuit, alternators, requirements of
starting system, starter motors and starter circuits.

UNIT-1I | IGNITIONANDINJECTIONSYSTEMS | 9 Periods

Ignition systems: Ignition fundamentals, Electronic Ignition system, programmed ignition, distribution
less ignition, direct ignition, spark plugs, Electronic fuel control, basics of combustion, engine fuelling
and exhaust emission, electronic control of carburetion, petrol fuel injection, diesel

fuelinjection.

UNIT-1II | SENSORSANDACTUATORS | 9 Periods

Workingprincipleandcharacteristicsofairflowrate,enginecrankshaftangularposition,hall effect,
throttle angle, temperature, exhaust gas oxygen sensors. Fuel injector, exhaust gas recirculation actuators,
stepper motor actuator and vacuum operated actuator.

UNIT-IV | ENGINECONTROLSYSTEM | 9 Periods

Controlmodesforfuelcontrol,enginecontrolsubsystems,ignitioncontrolmethodologies,differentECUs used in
engine management. Vehicle networks: CAN standard. Diagnostic systems in modern
automobiles

UNIT-V | CHASSISANDSAFETYSYSTEMS | 9 Periods

Tractioncontrolsystem,cruisecontrolsystem,electroniccontrolofautomatictransmission,antilock
braking system, electronic suspension system, working of airbag, centralized door locking system, climate
control of cars.

ContactPeriods:
Lecture:45Periods Tutorial:0Periods  Practical:0Periods Total: 45Periods

TEXTBOOK:

1 | TomDenton, “AutomobileElectricalandElectronicSystems”’, ArnoldPublishers, fifthEdition2017.

WilliamBRibbens, “ UnderstandingAutomotiveElectronics ', EighthEdition, NewnessPublishers,
2017

REFERENCES

1 | VAWHillier “Fundamentalsof AutomotiveElectronics ”, OUPOxford,SecondEdition2012.
2 | RonaldKJurgen, “AutomotiveElectronicHandbook”, McGrawHill,SecondEdition, 999.

3 | RobertBosch, “AutomotiveElectricsandAutomotiveElectronics ”,Springer, Fifth

Edition, 2014.

4 | BogdanM.Wilamowski,J Davidlrwin “ThelndustrialElectronicsHandbook ”, CRCPress
,second edition,201 1

COURSEOUTCOMES: Bloom’s
Taxonomy

Uponcompletionofthecourse,thestudentswillbeableto: Mapped
COl1 | Perceivethe electronicsinvolvedinautomotive systems K2
CO2 | Outlinethefundamentals involvedinignitionsystems K2
CO3 | Chooseappropriatesensorsforautomobilesbasedonapplications K3
CO4 | Implementsimpleandsafecontrolsystemsinautomobiles K5
CO5 | Analyzethesafetyissuesthatoccurinautomotivesystems K4




COURSEARTICULATIONMATRIX:

a)COandPO Mapping
COs/P | PO | PO [ PO | PO (PO | PO | PO | PO | PO | PO | PO PO PSO | PSO | PSO
Os 1 2 3 4 5 6 7 8 9 10 | 11 12 1 2 3
CO1 2 2 2 2 2 2 2 - - 1 1 - 3 1 1
CcOo2 3 2 2 2 2 - 2 - - 1 2 - 3 3 1
CcOo3 3 3 1 2 2 - - - - 2 3 2 2 3 1
CO4 3 3 1 2 2 3 2 2 1 - - 3 3 3 3
COs 3 3 1 2 2 3 2 2 1 - - 3 3 3 1
22EPES | 3 3 1 2 2 3 2 2 1 1 2 3 3 3 1
31
1-Slight,2 —-Moderate,3— Substantial
b)COandKeyPerformancelndicatorsMapping
Cco1 (1.2.1,1.3.1,141,23.1,2322443.1.3,3.1.6,3.2.1,4.1.442.1434,5.1.1,5.3.1,6.1.1,7.1.1,7.2.2,
10.1.1,10.3.1,11.1.1
co2 (1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.32.2.12.2.322.42422432.443.1.3,3.1.43.1.5,
3.1.6,32.1,3.2.2,3.3.1,4.1.2,4.1.44.2.1,5.1.2,5.2.2,5.3.2,7.1.1,7.2.2,10.1.1,10.3.1,11.2.1,11.1.2,
11.3.2
co3 | 1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.2,2.1.3,2.2.1,2.2.3,2.3.1,2.3.2,2.4.1,2.4.2,2.4.3,2.44,3.1.6,3.2.1,
3223234.1.14.13,4.1.4,5.1.1,5.2.1,5.3.1,12.1.2,12.2.2,12.3.2,10.1.1,10.2.2,10.3.1,11.1.1,11.
2.1,11.3.1,11.3.2,12.3.1,12.3.2
co4 (1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.2,2.1.3,2.2.1,22.323.1,23.224.12.4.2,2.43,2443.1.63.2.1,
3223234.1.14.13,4.1.4,5.1.1,52.1,53.1,8.2.2,9.1.2,72.1,7.2.2,6.2.1,6.1.1,5.3.2,5.3.1,5.3.2
,12.1.1,12.1.2,12.2.1,12.2.2,12.3.2
Ccos | 1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.2,2.1.3,2.2.1,22.3,2.3:1,2.3.2,2.4.1,2.4.2,2.4.3,2.44,3.1.6,3.2.1,
3223234.1.14.13,41.4,5.1.1,5.2.1,5.3.1,8.2.2,9.1.2,7.2.1,7.2.2,6.2.1,6.1.1,5.3.2,5.3.1,5.3.2
,12.1.2,12.2.2,12.3.2
ASSESSMENTPATTERN
Test/Bloom’s Rememberi | Understanding | Applying | Analyzing | Evaluating | Creating | Total
Category* ng (K1) % (K2) % (K3) % (K4) % (K5) % (K6) % %
CATI1 10 30 30 20 10 - 100
CAT2 10 30 30 20 10 - 100
Individual - -
Assessment]
/CaseStudy1/ 30 30 30 10 100
Seminar 1/
Projectl
Individual - -
Assessment2
/CaseStudy?2/ 30 30 20 20 100
Seminar 2 /
Project2
ESE 10 30 40 10 10 - 100




22EPE$32 DIGITALSIGNALPROCESSINGANDPROCESSORS

PREREQUISITES CATEGORY L | T|P|C
NIL PE 3 0 0 3
Course ToemphasizeintuitiveunderstandingoftheconceptsofDigital SignalProcessing,design
Objectives FIRandIIRFilters,insistknowledgeonDSPprocessorsforpractical applications.

UNIT-I DISCRETETIMELINEARSYSTEMS | 9 Periods

Discrete Linearsystems —Time invariance—Causality, Stability, Difference Equations-Transferfunctionsof
linear discretesystems—Impulse,stepandfrequencyresponse—Linearandcircularconvolution- Recursive
andnon-recursivefilters—Digitalfilterrealization—Direct,Canonic,Cascade,Parallelandladder realizations.

UNIT-II | TRANSFORMATIONSINDSP | 9 Periods

DiscreteFourierTransform —Properties—IDFT- Convolution:LinearandCircular-FastFourierTransform:
Introduction to Radix- 2 FFT — Properties — Decimation in time — Decimation in frequency — Computationof
IDFT using DFT.

UNIT-III | IRDIGITALFILTERS | 9 Periods

Approximationofanalogfilters—Butterworth-Chebyshev—PropertiesoflIR filter—IIR filterdesign-
Bilineartransformationandlmpulseinvariancemethod—Digitaltransformation.

UNIT-IV | FIRDIGITALFILTERS | 9 Periods

Characteristics of FIR filter - Frequency response of linear phase FIR filter - Design of FIR filter — Fourier
series method—Window function- Rectangular, Kaiser and Bartlett window methods.

UNIT-V | DIGITALSIGNALPROCESSOR | 9 Periods

dsPIC30F4011-Architecture-MCUandDSPfeatures-Hardware DM A -InterruptController-Digital
1/0,0n-chipFlash,DataEEandR AM-Peripherals-Timers,CommunicationModulesMotorControl Peripherals -
Capture/Compare/PWM, Analog-to-Digital Converters

ContactPeriods:
Lecture:45Periods Tutorial:0Periods Practical:0Periods Total:45Periods

TEXTBOOK:

1 | B.Venkataramani,M.Bhaskar, “DigitalSignal Processors—Architecture, ProgrammingandApplications”,
Tata McGraw Hill, Revised Edition, 2017

2 | C.RameshBabuDurai, “DigitalSignalProcessing”, TataMcGrawHill,Reprint,2018.

REFERENCES:

1 | John.G.Proakis,Dimitrias.G.andManolakis.“DSPPrinciplesAlgorithmsandApplications”,Prentice
HallofIndia—FourthEdition,2014

2 | EmmanuelC.Ifeachor,UniversityofPlymouth.Barrie. W.Jervis,SheffieldHallamUniversity, “Digital
SignalProcessing.APractical Approach”,PearsonEducation,IIEdition,2015.

3 | SanjitK.Mitra,“DigitalSignalProcessing: AcomputerBasedapproach”TataMcGrawHill,Fourth
Edition,2014

4 | FarzadNekoogar,Genemoriarty.“DigitalControlUsingDigitalSignalProcessing”’P.H.International
Inc.NewlJersey.2012.

COURSEOUTCOMES: Bloom’s
Taxonomy

Oncompletionofthecourse, thestudentswillbeableto: Mapped
CO1 | Classifythedigitalsignalsandsystemsandperformfilterrealizations. K2
CO2 | DeveloptheabilitytoexecutevarioustransformationsforDSP K3
CO3 | DesigndigitalllRfilters K3
CO4 | DesigndigitalFIR filters K3
CO5 | ExplaintheDSPprocessorandanalyzeitforpracticalapplications K4




COURSEARTICULATIONMATRIX:

a)COandPO Mapping
COs/P | PO | PO | PO |PO PO |[PO [PO |PO | PO |PO |PO |PO |PSO |PSO | PSO
Os 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3
CO1l |3 3 2 3 1 - - - - - - - 3 3 3
cO2 |3 3 2 3 1 - - - - - - - 3 3 3
CO3 |3 3 2 3 1 - - - - - - - 3 3 3
Cco4 |3 3 2 3 1 - - - - - - - 3 3 3
CO5 |3 3 2 3 1 - - - - - - - 1 1 1
22EPE | 3 3 2 3 1 - - - - - - - 3 3 3
$32
1-Slight,2 —Moderate,3— Substantial
b)COandKeyPerformancelndicatorsMapping
CO1 1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.1,2.2.2,2.2.3,2.2.42.3.1,2.3.2,2.4.1,
2422432443.1.1,3.1.2,3.2.1,3.2.23.2342.1,422,43.1,43.2,433,43.4,5.1.1
co2 |1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.1,2.2.2,2.2.3,2.2.42.3.1,2.3.2,2.4.1,
2422432443.1.1,3.1.2,3.2.1,3.2.23.234.2.1,42.2,43.1,4324334.34,5.1.1
co3 |1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.1,2.22,2.2.32.2.4,2.3.1,2.3.2,2.4.1,
2422432443.1.1,3.1.2,3.2.1,3.2.2.3:2.3,42.1,422,43.14.32433,43.4,5.1.1
co4 | 1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,.2.1.3,2.2.1,2.2.2,2.2.3,2.24,2.3.1,2.3.2,2.4.1,
2422432443.1.1,3.1.2,3.2.1,3.2.2323,4.2.1,42.2,43.1,4324334.3.4,5.1.1
cos | 1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2:.1.3,2.2.1,2.22,223,2.2.4,2.3.1,2.3.2,2.4.1,
2422432443.1.1,3.1.2,3.2.1,3.2.2,3.2.3,4.2.1,4.2.2,43.1,4.3.2,43.3,4.3.4,5.1.1
ASSESSMENTPATTERN-THEORY
Test/Bloom’s Rememberi | Understanding | Applying | Analyzing | Evaluating | Creating | Tota
Category* ng (K1) % (K2) % (K3) % (K4) % (K5) % (K6) % 1%
CAT1 10 40 40 10 - - 100
CAT2 10 40 40 10 - - 100
Individual - - -
Assessment]
/CaseStudy1/ 20 40 40 100
Seminarl/
Projectl
Individual - -
Assessment2 -
/CaseStudy?2/ 20 40 40 100
Seminar 2 /
Project2
ESE 10 40 40 10 - - 100




22EPE$33 PRINCIPLESOFEMBEDDED SYSTEMS

PREREQUISITES CATEGORY |L|T|P| C
NIL PE 3100 3
Course Toimparttheknowledgeonembeddedsystemsandkeyconceptsinrealtime embedded
Objectives application development using RTOS.

UNIT-1 FUNDAMENTALSOFEMBEDDEDSYSTEMS | 9Periods

Classification of Embedded Systems - Embedded System on Chip - Structural Units in a Processor —
ProcessorSelection-MemorySelection-AllocationofMemorytoSegment -BlockMemoryMapof a
System — Serial Communication using PC bus and CAN bus - Parallel Communication using ISA
and PClbusses.

UNIT-1I | INTERRUPTSANDSOFTWAREARCHITECTURES | 9 Periods

InterruptBasics-SharedDataProblem-InterruptLatency-RoundRobinArchitecture-Round
RobinwithInterrupts-Function-Queues-SchedulingArchitecture -Real TimeOperatingSystem
Architecture— Selecting an Architecture.

UNIT-1Il | REALTIMEOPERATINGSYSTEMS | 9 Periods

Tasks and Task States - Tasks and Data - Semaphores and Shared Data - Message Queues,
MailboxesandPipes-TimerFunctions—Events-MemoryManagement-InterruptRoutinesin
RTOSEnvironment

UNIT-IV | DESIGNUSINGRTOS | 9 Periods

Overview-Principles-EncapsulatingSemaphoresandQueues-HardReal-timeScheduling
Consideration-SavingMemorySpacSavingPower.

UNIT-V | EMBEDDEDSOFTWAREDEVELOPMENTTOOLS | 9 Periods

HostandTargetMachines-Linker/LocatorsforEmbeddedSoftware-GettingEmbeddedSoftware
intoTarget-TestingonHostMachine-InstructionsSetSimulators-BasicEmbeddedC programming

ContactPeriods:
Lecture:45Periods Tutorial:0Periods Practical:0Periods Total:45Periods

TEXTBOOK(Maximum?2):

DavidE.Simon “An Embedded SoftwarePrimer”,PearsonEducation, Reprint 2008

2 | Navabi“EmbeddedCoreDesignwithFPGA's ", TataMcGraw-Hill, FirstEd. 2008

REFERENCES(Minimum4andMaximum6):

1 | Peckol, “EmbeddedsystemDesign”, JohnWiley&Sons,2010.

2 | LylaBDas, “EmbeddedSystems-AnlntegratedApproach”, Pearson,2013.

3 | RajKamal “EmbeddedSystems” TataMcGraw-Hill, ThirdEd. 2017.

4 | TammyNoergaard, “Embedded SystemsArchitecture”, Elsevier, SecondEd. 2012

COURSEOUTCOMES: Bloom’s

Taxonomy

Uponcompletionofthecourse,thestudentswillbeableto: Mapped
COl | Summarizethefunctionsofcommunicationbetweendigitalsystems. K2
CO2 | Prepareareal-time modelandconstructthedigitalsystem. K3
CO3 | Demonstratethepracticaluseofembedded systems. K3
CO4 | Interpretthesoftwareandhardwarecomponentsandtheirusage. K3
COS5 | Ilustratein-depthknowledge of embedded processor architectureand the K4

behaviourofembeddedsystemswithappropriatesoftwaretools.




COURSEARTICULATIONMATRIX:

a)COand POMapping
COs/P | PO | PO [ PO | PO | PO | PO | PO | PO |[PO PO | PO | PO |PSO | PSO | PSO
Os 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3
COl1 2 2 2 2 2 2 1 1 - - 1 1 3 3 2
CcO2 2 32212172 - 1 - - 1 1 2 2 2
CO3 2 2 2 2 2 2 1 - - - 1 1 3 3 2
coa [ 3| 321212127 - 1 - - 1 1 2 2 1
COs5 2 2 2 2 2 2 - 1 - - 1 1 2 1 1
23EPES$
3 2 2 2 2 2 2 1 1 - - 1 1 2 2 2
1-Slight, 2-Moderate,3— Substantial
b)COandKeyPerformancelndicators Mapping
co1l |1.1.1,1.3.1,1.4.1,2.1.1,2.1.2,2.2.3,2.3.1,2.3.2,2.4.1,2.4.2,2.43,2.4.43.1.43.1.5,3.1.6,3.2.1,3.4.1,
342,4.1.1,41242.1,43.1,43.3,5.1.1,5.2.1,5.2.2,6.1.1,7.1.1,8.2.1,11.1.1,12.1.2, 12.2.1
CO2 [1.1.1,12.1,1.4.1,2.1.1,2.1.2,2.13,2.22.22323.1,23224.12.422.432.443.143.1.53.1.6,
32.13.4.13.424.1.1,41242.1,43.143.3,5.1.1,5.2.1,52.2,6.1.1,8.2.1,11.1.1,12.1.2,12.2.1
co3 |(1.1.1,1.1.2,1.3.1,2.1.2,2.1.3,2.2.2,2.2.42.3.1,2.3.2,2.4.2,2.43,3.1.1,3.1.2,3.1.3,3.1.4,3.1.5,3.1.6,
32.1,34.1,342,4.1.1,4.1.2,42.1,43:1,4.3.3,5.1.1,5.2.1,5.2.2,6.1.1,7.1.1,11.1.1,12.1.2, 12.2.1
CO4 [1.1.1,1.1.2,12.1,14.12.1.1,2.1.22.1.32.2222323.123.224.12422432443.143.135,
3.1.6,3.2.1,3.4.1,34.24.1.1,4.12,42.14.3.1,43.3,5.1.1,5.2.1,5.2.2,6.1.1,8.2.1,11.1.1, 12.1.2,
12.2.1
CcO5 |(1.1.1,1.3.1,1.4.1,2.1.1,2.1.3,2.2.2,2.2.3,2.3.2,2.4.1,2.42,2.43,2.44,3.1.4,3.1.5,3.1.6,3.2.1,3.4.1,
342,4.1.1,41242.1,43.1,43.3,5.1.1,5.2.1,5.2.2,6.1.1,8.2.1,11.1.1,12.1.2, 12.2.1
ASSESSMENTPATTERN-THEORY
Test / Rememb | Understa | Applying | Analyzing | Evaluati | Creating | Total
Bloom’s ering nding (K3) % (K4) % ng (K5) | (K6) % %
Category* (K1) % (K2) % Yo
CAT1 20 35 25 20 - - 100
CAT2 20 25 30 25 - - 100
Individual
Assessment 1
/CaseStudy1/
Seminar 1/
Projectl 25 30 25 20 - - 100
Individual
Assessment 2
/CaseStudy?2/
Seminar 2 /
Project 2 20 25 30 25 - - 100
ESE 15 30 30 25 - - 100




22EPE$34 IoTFORELECTRICALENGINEERING SEMESTER

PREREQUISITES CATEGORY |L|T|P| C
NIL PE 3101(60 3
Course To outline Smart Objects and IoT Architectures and functional stacks, various 10T-

Objectives related protocols, build simple IoT Systems using Arduino and Raspberry Pi, data
analyticsandcloudinthecontextofloTtoapplyloTinfrastructureforElectrical
PowerIndustry

UNIT-1 FUNDAMENTALSOFIoT | 9 Periods

Evolution of Internet of Things - Enabling Technologies — IoT Architectures: oneM2M, loT World
Forum (IoTWF) and Alternative IoT models — Simplified IoT Architecture and Core IoT Functional
Stack-—Fog,EdgeandCloudinloT—FunctionalblocksofanloTecosystem—Sensors,Actuators,
SmartObjectsandConnectingSmartObjects.

UNIT-II | IoT PROTOCOLS | 9 Periods

IoT Access Technologies: Physical and MAC layers; topology and Security of IEEE 802.15.4,
802.15.4g, 802.15.4e, 1901.2a, 802.11ah and LoRaWAN — Network Layer: IP versions, Constrained
Nodes and Constrained Networks — Optimizing IP for IoT: From 6LoWPAN to 6Lo, Routing over
LowPowerandLossyNetworks—ApplicationTransportMethods:Supervisory ControlandData
Acquisition—ApplicationLayerProtocols:CoAPandMQTT

UNIT-III | DESIGNANDDEVELOPMENT | 9 Periods

Design Methodology - Embedded computing logic - Microcontroller, System on Chips - IoT system
buildingblocks-Arduino-Boarddetails,IDEprogramming-RaspberryPi-Interfacesand
RaspberryPiwithPythonProgramming,

UNIT-IV | DATAANALYTICSANDSUPPORTINGSERVICES | 9 Periods

Structured Vs Unstructured Data and Data in Motion Vs Data in Rest — Role of Machine Learning —
No SQL Databases — Hadoop Ecosystem— Apache Kafka, Apache Spark— Edge Streaming Analytics
andNetworkAnalytics—XivelyCloudforloT,PythonWebApplicationFramework—Django—
AWSforloT-SystemManagementwithNETCONF-YANG.

UNIT-V | IoTinELECTRICALPOWERINDUSTRY | 9 Periods

IoTin the Electrical Power Industry = SCADA, Smart Grids, Power transmission line state monitoring,
Effective Power Conservation, Smart Metering, Advanced  Metering Infrastructure,
BuildingAutomation,ConnectedPublicLighting,SmartGrid,SmartInverters,Remotecontrol
operationofenergyconsumingdevices

ContactPeriods:
Lecture:45Periods Tutorial:0Periods Practical:0Periods Total:45Periods

TEXTBOOK:

1 | DavidHanes,GonzaloSalgueiro,PatrickGrossetete,RobBartonandJeromeHenry,—IoT
Fundamentals: Networking Technologies, Protocols and Use Cases for Internet of Things, Cisco
Press, 2017

2 | DrKamleshLakhwani,DrHemantKumarGianey,JosephKofiWireko,KamalKantHiran, “Internet of
Things — Principles, Paradigms and Applications of [oT”” BPB Publications, 2020




REFERENCES:

1 | VlasiosTsiatsis,StamatisKarnouskos,JanHoller,DavidBoyle,CatherineMulligan, “Internetof
Things—TechnologiesandApplicationsforaNewAgeoflntelligence” ElsevierScience,2018

2 | Olivier Hersent,David Boswarthick,OmarElloumi,—ThelnternetofThings —Key applications

andProtocolsl,Wiley, 2012

3 | Jan Ho" ller,VlasiosTsiatsis , CatherineMulligan,Stamatis, Karnouskos, StefanAvesand. David

Boyle,"FromMachine-to-Machinetothelnternetof Things-IntroductiontoaNewA geof Intelligence",
Elsevier, 2014.

4 | MichaelMargolis, ArduinoCookbook,Recipes toBegin,Expand, andEnhanceY our Projects, 2nd

Edition, O'Reilly Media, 2011.

https://www.ibm.com/smarterplanet/us/en/?ca=v_smarterplanet

https://www.arduino.cc/

5 | DieterUckelmann,MarkHarrison,Michahelles,Florian(Eds),—ArchitectingtheInternetof

Thingsl,Springer,2011

6 | ArshdeepBahga,VijayMadisetti,—InternetofThings—Ahands-onapproachl,Universities

Press, 2015

Note:Bookswith10yearsbeforepublicationsmaybe avoided

COURSEOUTCOMES: Bloom’s
Taxonomy

Uponcompletionofthecourse,thestudentswillbeableto: Mapped
CO1 | ExplaintheconceptofloT. K2
CO2 | Analyzevariousprotocolsfor loT K4
CO3 | DesignanddevelopaPoCofanloT systemusingRaspberryPi/Arduino K6
CO4 | ApplydataanalyticsandusecloudofferingsrelatedtoloT K3
CO5 | IdentifyandevaluatetheapplicationofloT totheElectricPower Industry K5




COURSEARTICULATIONMATRIX:

a)COandPO Mapping
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1-Slight,2 —Moderate,3— Substantial

b)COandKeyPerformancelndicatorsMapping

CO1

1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,22.1,222,223,2.24,23.1,23.2,2.4.1,242,2.4.3,2
443.1.1,3.1.2,3.1.3,3.1.4,3.1.5,3.1.6,3.2.1,3.2.2,3.2.3,3.3.1,3.3.2,34.1,3.424.1.1,41.2,41.3 4.
1442.1,42243.143.24334345.1.1,51.2,5.2.1,52.2,53.1,5.3.2,6.1.1,6.2.1,7.1.1,7.1.2,7.2
1,722,82.21,82.2,12.1.1,12.1.2,12.2.1,12.2.2,12.3.1,12.3 2.

CO2

1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.+.2,2.1.3,2.2.1,2.2.2,2.2.3,2.2.42.3.1,2.3.2,2.4.1,2.42,2.43,2
443.1.1,3.1.2,3.1.3,3.1.4,3.1.5,3.1.6,3.2.1,3.2.2.3.2.3,3.3.1,3.3.234.1,3.4.2,4.1.1,4.1.2,4.1.3 4.
14,42.1,42243.1,43.2433,434,5.1.1,5.1.2,52.1,5.2.2,5.3.1,5.3.2,6.1.1,6.2.1,7.1.1,7.1.2,7.2
1,7.2.2,82.21,8.2.2,12.1.1,12.1.2,12.2.1,12.2.2,12.3:1,12.3 2.

CO3

1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.1,2.2.2,2.2.3,2.2.4,2.3.1,2.3.2,2.4.1,2.42,2.4.3,2
443.1.1,3.1.2,3.1.3,3.1.4,3.1.5,3:1.6,3.2.1,3.2.2,3.2.3,3.3.1,3.3.2,34.1,3.42,4.1.1,4.1.2,41.3 4.
14,421,42.243.1,43.2433434,51.1,5.12,52.1,52.2,53.1,53.2,6.1.1,6.2.1,7.1.1,7.1.2,7.2
1,722,82.21,8.2.2,12.1.1,12.1.2,12.2.1,12.2.2,12.3.1,12.3.2.

CO4

LILI12,121,13.1,1412.1.12.122.13,22.122222322423.12322412422432
443.1.1,3.12,3.1.3,3.143.1.53.1.6,3.2.132.2,3.2.3,3.3.13.3.2,314.1,3.42,4.1.1,4.1.2,4.1.3 4.
1.4421422431,432,43343451.1,512,52.1,52.2,53.1,532,6.1.1,6.2.1,7.1.1,7.1.2,7.2
1,7.22,8221,82.2,12.1.1,12.12,12.2.1,12.2.2,12.3.1,12.32.

CO5

1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.1,22.2,2.2.32.2423.1,2.3.2,2.4.1,242,2.4.3,2
443.1.13.1.2,3.1.3,3.1.4,3.1.5,3:1:6,3.2:1,3.2.2,3.2.3,3.3.1,3.3.2,34.1,3.4.2,4.1.1,4.1.2,4.1.3 4.
14,421,42.243.1,43.24.3.3,434,5.1.1,5.1.2,5.2.1,52.2,53.1,5.3.2,6.1.1,6.2.1,7.1.1,7.1.2,7.2
1,722,82.21,82.2,12.1.1,12.1.2,12.2.1,12.2.2,12.3.1,12.3.2.




ASSESSMENTPATTERN-THEORY

Evaluating

Creating

Tota

Test/Bloom’s
Category*

Rememberi
ng (K1) %

Understanding
(K2) %

Applying
(K3) %
20

Analyzing
(K4 %
20

(K5) %
20

(K6) %

1%
100

CATI

20

20

20

20

20

100

20

20

100

CAT2
Individual
Assessmentl
/CaseStudy1/
Seminar 1/

20

20

20

20

20

20

20

100

Projectl
Individual
Assessment2
/CaseStudy?2/
Seminar 2 /

20

20

20

20

20

20

100

Project2

10

10

20

ESE




22EPE$35 MACHINELEARNINGFORELECTRICALENGINEERING

PREREQUISITES CATEGORY |L|T|P| C
NIL PE 31010 3
Course Tooutlinethebasicconceptsofmachinelearningalgorithmsandtheirapplicationsto
Objectives ElectricalEngineering.

UNIT-I SUPERVISEDLEARNING | 9 Periods

Linear Regression — Classification — Support Vector Machines — Neural Network Representation —
Perceptrons — Multilayer Networks and Back Propagation Algorithms — Decision tree Learning —
issuesindecisiontreelearning-K-NearestNeighborLearning—LocallyWeightedRegression—

RadialBasis Functions.

UNIT-II | UNSUPERVISEDLEARNING | 9 Periods

Clustering-Mixture Densities-K-means clustering-Hierarchical Clustering-Distributional clustering-
Association Rules - The Curse of dimensionality- Dimensionality reduction. -Principal Component
Analysis

UNIT-III | BAYESIANANDNEURALNETWORKS | 9 Periods

Bayes Theorem — Concept Learning — Maximum Likelihood — Minimum Description LengthPrinciple
— Bayes Optimal Classifier — Gibbs Algorithm — Naive Bayes Classifier— Artificial neural networks -
Learning rules — Training- Theory, Architecture and Applications of Back propagation network.

UNIT-IV | NEURAL SEQUENCENETWORKS | 9 Periods

IntroductiontoDeepNeuralNetworks-ConvolutionalNeuralNetworks—FeatureDetection—Recurrent
Neural Networks — LSTMs — Libraries — Building a model-Training with data—Validation.

UNIT-V | APPLICATIONTO ELECTRICALENGINEERING | 9 Periods

Applicationofartificialneuralnetworkin: D CMotorSpeed Control— SmartGrid-Load

Forecasting— FaultPrediction in Power Systems — Battery:Management

ContactPeriods:

Lecture:45Periods Tutorial:0Periods Practical:0Periods  Total:45Periods
TEXTBOOK:

—_—

TomMitchell, “MachineLearning "McGraw-Hill, 2017

2 | lanGoodfellow,AaronCourville, YoshuaBengio, “DeepLearning ”, MIT Press,2015

REFERENCES:

1 | KevinP.Murphy, “MachineLearning:AProbabilisticPerspective”, MITPress,2012

2 | Andreas C. Miiller and Sarah Guido, “Introduction to Machine Learning with Python: A Guide
for Data Scientists”,Shroff Publishers, 2016

3 | ManaranjanPradhan, “MachineLearningusingPython ”, Wiley,2019.

MachineLearning-NPTELCourse- https://nptel.ac.in/courses/106106139




COURSEOUTCOMES: Bloom’s
Taxonomy
Uponcompletionofthecourse,thestudentswillbeableto: Mapped
CO1 | Illustratesupervisedandunsupervisedlearningforreal-time applications K3
CO2 | Develop neural networks with backpropagation for appropriate K3
applications
CO3 | DevisebasicmachinelearningalgorithmsusingMachinelearningtools K4
CO4 | PrepareandtrainmodelswithCNN,R K3
NNand LSTM
CO5 | Solveelectricalengineeringproblemswithmachinelearningalgorithms. K3
COURSEARTICULATIONMATRIX:
a)COandPO Mapping
COs/POs | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO PO | PO PSO | PSO | PSO
1 2 3 4 5 6 7 8 9 10 1 |12 1 2 3
Col1 3 2 2 2 2 2 1 2 - - 1 1 3 2 2
COo2 3 3 2 2 2 2 - 2 - - 1 1 2 1 2
COo3 3 2 2 2 2 2 1 2 - - 1 1 3 | 2
CO4 3 3 2 2 2 2 - 2 - - 1 1 2 2 2
COs 2 2 2 2 2 2 - 2 - - 1 1 3 3 3
22EPES$35 3 2 2 2 2 2 1 2 - - 1 1 2 2 2

1-Slight,2 —Moderate,3— Substantial

b)COandKeyPerformancelndicatorsMapping

co1 (1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.22.2.3,2.3.1,2.3.2,2.41,2.42,2.4.3,2.4.4,3.1.4,3.1.5,3.1.6,

3213.4.13424.1.1,41.2,42.143.1,433,5.1.1,5.2.1,5.2.2,6.1.1,7.1.1,8.2.1,8.2.2,11.1.1, 12.1.2,
12.2.1

co2 |1.1.1,1.1.2,1.2.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.2,2.2.3,2.3.1,2.3.2,2.4.1,2.4.2,2.43,2.44,3.1.4,3.1.5,

3.1.63.2.13.413424.1.14.1242.143.1.433,51.1,5.21,52.2,6.1.1,82.1,8.2.2,11.1.1, 12.1.2,
12.2.1

co3 |1.1.1,1.1.2,1.2.1,1.3.1,2.1.2,2.1.3,2.2.2,2.2.42.3.1,2.3.2,2.42,243,3.1.1,3.1.2,3.1.3,3.1.4,3.1.5,

3.1.63.2.13.4.13424.1.14.1.24.2.1,43.1,43.3,5.1.1,5.2.1,5.2.2,6.1.1,7.1.1,8.2.1,8.2.2,11.1.1,
12.1.2,12.2.1

co4 11.1.1,1.1.2,1.2.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.2,2.2.3;2.3.1,2.3.2,2.4.1,2.4.2,2.43,2.44,3.1.4,3.1.5,

3.1.63.2.13.4.13424.1.14.1242.143.1,433,51.1,52.1,52.2,6.1.1,82.1,8.2.2,11.1.1,12.1.2,
12.2.1

Cco5 (1.1.1,1.3.1,1.4.1,2.1.1,2.1.3,2.2.222.3,2.3.2,2.4.1,2.42,2.43,2.44,3.1.4,3.1.5,3.1.6,3.2.1,3.4.1,

34241.14.1.242.1,43.1,43.3,5.1.1,5.2.1,52.2,6.1.1,8.2.1,8.2.2,11.1.1,12.1.2, 12.2.1




ASSESSMENTPATTERN-THEORY
Test/Bloom’s Rememberi | Understanding | Applying | Analyzing | Evaluating | Creating | Tota
Category* ng (K1) % (K2) % (K3) % (K4) % (K5) % (K6) % 1%
CATI 25 25 30 20 - - 100
CAT2 20 25 35 20 - - 100
Individual 25 25 25 25 - - 100
Assessmentl
/CaseStudy1/
Seminarl/
Projectl
Individual 25 25 25 25 - - 100
Assessment2
/CaseStudy?2/
Seminar 2 /
Project2
ESE 25 25 20 30 - - 100




DISASTERMANAGEMENTANDMITIGATION
22COE$01
(CommontoAllBranches)
PREREQUISITES CATEGORY (L |T|P| C
NIL OE 3(]0|0
Course Toimpartknowledgetocreateappropriateplanning,preparationandresponsefor emergency
Objective treatment in disaster situation
UNIT-I INTRODUCTIONTODISASTERS 9 Periods

Definition: Disaster, Hazard, Vulnerability, Resilience, Risks — Disasters: Classification, Causes,
Impacts - Global Trends in Disasters: Urban Disasters, Pandemics, Complex Emergencies, Climate
Change- Dos and Don’ts during various types of Disasters.

UNIT-1I HAZARDSANDRISKVULNERABILITY 9 Periods

Hazard Identification and Hazard Profiling -Hazard. Analysis -Types of hazards - Natural and
technological Components of Risk-likelihood ‘and Consequence, Trends and Computation of
likelihood and Consequence.Risk Evaluation — Purpose, Risk Acceptability, Alternatives, Personnel.
Political/ Social, Economic.Vulnerability-Physical Profile, Social Profile, Environmental Profile,
Economic Profile - Factors Influencing Vulnerability, Risk Perception.

UNIT-1II MITIGATIONANDPREPAREDNESS 9 Periods

Mitigation - Types, Obstacles, Assessment and Selection of Mitigation options, Emergency Response
capacity, Incorporating Mitigation into Development and Relief Projects. Preparedness- Government
Preparedness, Public Preparedness, Media as a Public educator. Obstacles to public education and
preparedness.

UNIT-1V RESPONSEAND RECOVERY 9 Periods

Response the Emergency- Pre disaster, post disaster, Provision of Water, Food and Shelter, Volunteer
Management, Command, Control and Coordination. Recovery-Short Termand Long-termRecovery-
Components of Recovery- Planning, Coordination, Information, Money and Supplies, Allocation of
Relief Funds, Personnel. Types of Recovery--Government, Infrastructure, Debris Removal Disposal
and Processing, Environment, Housing, Economic and Livelihood, Individual, Family and Social
Recovery- Special Considerations in Recovery.

UNIT-V DISASTERMANAGEMENT:APPLICATIONSANDCASE 9 Periods
STUDIES

Concept of Environmental Health and Safety Management — Elements of Environmental Health and
Safety Management Policy and implementation and review — ISO 45001-Strucure and Clauses-Case
Studies.

ContactPeriods:

Lecture:45Periods Tutorial:00Periods Practical:00Periods  Total:45Periods




TEXTBOOKS:

1 | SinghalJ.P.“DisasterManagement”,LaxmiPublications,2010.

2 | Tushar Bhattacharya, “Disaster Science and Management”, McGraw Hill India Education Pvt.
L., 2012.

REFERENCES:

1 | Govt.ofIndia:DisasterManagementAct, Governmentoflndia, NewDelhi, 2005.

2 | Governmentofindia, NationalDisasterManagementPolicy,2009.

3 | GuptaAnilK,SreejaS. Nair. “EnvironmentalKnowledgeforDisasterRiskManagement”, NIDM, New

Delhi, 2011
4 | KapurAnuVulnerablelndia:AGeographicalStudyofDisasters,[IASandSagePublishers, New Delhi,
2010
COURSEOUTCOMES: Bloom’s
. ] T
Uponcompletionofthecourse,thestudentswillbeableto: aronory
Mapped
CO1 | Identifythetypesofdisasters,causesandtheirimpactonenvironmentand society K2
CO2 | Assess vulnerability and various methods of risk reduction measures as wellas K2
mitigation.
CO3 | Comprehendthemitigationandpreparednessprocess. K2
CO4 | Describeaboutresponseandrecoveryprocessduringdisaster. K2
CO5 | Performdisasterdamageassessmentandmanagement. K2

COURSEARTICULATIONMATRIX:

a)COandPO Mapping
COs/POs | PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | PO8 | PO9 | PO 10| PO 11| PO 12| PSO1 | PSO2 | PSO3

CO1 1 - 1 - 2 3 3 2 2 2 - 3 2 - 2
CO2 1 - 1 - 2 3 3 2 2 2 3 2 - 2
CO3 1 - 1 - 2 3 3 2 2 2 - 3 2 - 2
CO4 1 - 1 - 2 3 3 2 2 2 - 3 2 - 2
COs 1 - 1 - 2 3 3 2 2 2 - 3 2 - 2

22COES01| 1 - 1 - 2 3 3 2 2 2 - 3 2 - 2

1-Slight,2 —Moderate,3— Substantial




b)COandKeyPerformancelndicatorsMapping

Col1 1.2.1,3.1.5,5.1.1,5.2.1,6.1.1,6.2.1,7.1.1,7.1.2,7.2.1,8.1.1,8.2.2,9.1.1,9.1.2,9.2.1,10.1.1, 10.1.2,
10.1.3

COo2 1.2.1,3.1.5,5.1.1,5.2.1,6.1.1,6.2.1,7.1.1,7.1.2,7.2.1,7.2.2,8.1.1,8.2.2,9.1.1,9.1.2,9.2.1, 10.1.1,
10.1.2,10.1.3

CO3 1.2.1,3.1.5,5.1.1,5.2.1,6.1.1,6.2.1,7.1.1,7.1.2,7.2.1,7.2.2,8.1.1,8.2.2,9.1.1,9.1.2,9.2.1, 10.1.1,
10.1.2,10.1.3

COo4 1.2.1,3.1.55.1.1,52.1,6.1.1,6.2.1,7.1.1,7.1.2,7.2.1,7.2.2,8.1.1,8.2.2,9.1.1,9.1.2,9.2.1, 10.1.1,
10.1.2,10.1.3

CO5 1.2.1,33.6,5.1.1,52.1,6.1.1,6.2.1,7.1.1,7.1.2,7.2.1,7.2.2,8.1.1,8.2.2,9.1.1,9.1.2,9.2.1, 10.1.1,
10.1.2,10.1.3

ASSESSMENTPATTERN-THEORY

Test/Bloom’s Remember| Understanding | Applying | Analyzing | Evaluating | Creating Total %
Category* ing(K1)% (K2) % (K3) % (K4) % (KS) % (K6) % °
CATI 40 40 20 - - - 100
CAT2 40 40 20 - - - 100
Individual
Assessment]
/CaseStudy1/ - 2% 30 25 - - 100
Seminar 1/
Projectl
Individual
Assessment2
/Case Study 2/ - 25 50 25 - - 100
Seminar2/Project 2
ESE 30 30 40 - - - 100




WATERSANITATIONANDHEALTH
22COE$02
(CommontoAllBranches)
PREREQUISITES CATEGORY (L ([T|P| C
NIL OE 3100
Course To understand theoverview of Environment, Health and Safety (EHS) in industries
Objective andrelatedIndianregulations,typesofHealthhazards,effect,assessmentandcontrol

methods and EHS Management System

UNIT-1 INTRODUCTION 9 Periods

NeedfordevelopingEnvironment,HealthandSafetysystemsinworkplaces-Internationalinitiatives,
National Policyand Legislations on EHS in India -Regulations and Codes of Practice -Role of Trade
Union Safety Representatives — Ergonomics.

UNIT-1I OCCUPATIONALHEALTHANDHYGIENE 9 Periods

Definitionofoccupationalhealthandhygiene-Categoriesothealthhazards—Exposurepathwaysand
humanresponses—Exposure Assessment-occupationalexposurelimits-Hierarchyofcontrol measures
-Roleofpersonalprotectiveequipmentandtheselection criteria.

UNIT-III WORKPLACESAFETYANDSAFETYSYSTEMS 9 Periods

Features of Satisfactory and Safe design of work premises — good housekeeping - lighting and color,
Ventilation and Heat Control, Noise, Chemical and Radiation Safety — Electrical Safety — Fire Safety—
Safety at Construction sites, ETP — Machine guarding — Process Safety, Working at different levels.

UNIT-1V HAZARDSANDRISKMANAGEMENT 9 Periods

Safety appraisal — Job Safety Analysis-Control techniques — plant safety inspection — Accident
investigation - Analysis and Reporting - Hazard and Risk Management Techniques —Onsite and
Offsite emergency Plans. Employee Participation- Education and Training- Case Studies.

UNIT-V ENVIRONMENTALHEAL THANDSAFETY MANAGEMENT 9 Periods

Concept of Environmental Health and Safety Management —Elements of Environmental Health and
Safety Management Policy and implementation and review — [SO 45001-Strucure and Clauses-Case
Studies.

ContactPeriods:

Lecture:45Periods Tutorial:00Periods Practical:00Periods  Total:45Periods

TEXTBOOKS:

1 | IndustrialHealthandSafetyActsandAmendments,byMinistryofLabourandEmployment,
Government of India.

2 | Dr.K.U.Mistry,SiddharthPrakashan, “FundamentalsofindustrialSafetyandHealth”,2012




REFERENCES:

1 | BillTaylor, “EffectiveEnvironmental,Health,andSafetyManagementUsingtheTeam Approach”,
Culinary and Hospitality Industry Publications Services, 2005.

2 | NicholasP.CheremisinoffandMadelynL.Graffia, “EnvironmentalandHealthandSafety
Management”, William Andrew Inc. NY, 1995.

3 | BrianGallant, “TheFacilityManager's GuidetoEnvironmentalHealthandSafety”, Government Inst
Publ., 2007.

4 | https://archive.nptel.ac.in/courses/114/106/114106017/

COURSEOUTCOMES: Bloom’s
Uponcompletionofthecourse,thestudentswillbeableto: T;E;:tgy
COl | OutlinetheneedsforEHSinindustriesandrelatedIndianregulations K2
CO2 | AssessthevarioustypesofHealthhazards;effect,assessmentandcontrol methods K2
CO3 | Identitythevarioussafetysystemsinworkingenvironments K2
CO4 | SelectthemethodologyforpreparationofEmergencyPlansandAccident K3
investigation
CO5 | DescribetheEHSManagementSystemanditselements K2

COURSEARTICULATIONMATRIX:

a)COandPO Mapping

COs/POs | PO1 | PO2 | PO3 | PO4 | POS5 | POG6 | PO7 | POS | PO9 | PO 10| PO 11| PO 12| PSO1 | PSO2 | PSO3
CO1 2 - 1 - 3 3 3 2 1 - 2 - 1 1 -
CO2 2 - 1 - 3 3 3 2 1 - 2 - 1 1 -
CcOo3 2 - 1 - 3 3 3 2 1 - 2 - 1 1 -
CO4 2 - 1 - 3 3 3 2 1 - 2 - 1 1 -
CO5 2 - 1 - 2 3 3 2 1 - 2 - 1 1 -

22COES$02| 2 - 1 - 3 3 3 2 1 - 2 - 1 1 -

1-Slight,2 —Moderate,3— Substantial

b)COandKeyPerformancelndicatorsMapping

12.1,13.1,3.14,3.1.5,5.1.1,5.2.1,52.2,53.1,6.1.1,6.2.1,7.1.2,7.2.1,7.2.2,8.1.1,8.2.2,9.1.2,

ol 11.1.1,11.2.1.




1.2.1,1.3.1,3.1.4,3.1.5,5.1.1,5.2.1,5.2.2,5.3.1,6.1.1,6.2.1,7.1.2,7.2.1,7.2.2,8.1.1,8.2.2,9.1.2,
CO2

11.1.1, 11.2.1.

1.2.1,1.3.1,3.1.4,3.1.5,5.1.1,5.2.1,5.2.2,5.3.1,6.1.1,6.2.1,7.1.2,7.2.1,7.2.2,8.1.1,8.2.2,9.1.2,
CO3

11.1.1, 11.2.1.

1.2.1,1.3.1,3.1.4,3.1.5,5.1.1,5.2.1,5.2.2,5.3.1,6.1.1,6.2.1,7.1.2,7.2.1,7.2.2,8.1.1,8.2.2,9.1.2,
CO4

11.1.1, 11.2.1.

1.2.1,1.3.1,3.1.4,3.1.5,5.1.1,5.2.1,5.2.2,5.3.1,6.1.1,6.2.1,7.1.2,7.2.1,7.2.2,8.1.1,8.2.2,9.1.2,
05 11.1.1,11.2.1

ASSESSMENTPATTERN-THEORY

Test/Bloom’s | Remembering | Understanding | Applying | Analyzing | Evaluating | Creating | Total
Category* (K1) % (K2) % (K3) % (K4) % (K5) % (K6) % %
CATI 40 40 20 - - - 100
CAT2 40 40 20 - - - 100
Individual
Assessment]
/Case Study - 25 50 25 - - 100
1/Seminarl/
Projectl
Individual
Assessment2
/Case Study - 25 50 25 - - 100
2/Seminar2/
Project 2
ESE 30 30 40 - - - 100




NANOTECHNOLOGYANDSURFACEENGINEERING

22MOE$03
(CommontoAllBranches)
PREREQUISITES CATEGORY |[L | T |P| C
NIL OE 310(0
Course To educate the production techniques and characterization techniques of nano
Objectives | materials and to familiarize about the surface modification techniques using nano
materials.
UNIT-I ELEMENTSOFNANO-SCIENCEANDNANOTECHNOLOGY (9Periods)

Engineeringscaleofnanotechnology,differentclassesofnano-materials,synthesisofnano-materials,
fabrication and characterization of nanostructures, Engineering applications- Cosmetics and
Consumer Goods, Nano Sensor, Nano catalysts, Water Treatment and the Environment, Paints, Food
and Agriculture Industry.

UNIT-1I NANOTECHNOLOGYANDCERAMICS (9Periods)

Introduction, VaporCondensationMethods,Sputtering,LaserMethod, SprayPyrolysis, Thermo Chemical
/Flame Decomposition of metal organic Precursors methods

UNIT-III CHARACTERIZATIONOFNANOMATERIALS (9Periods)

X-RayDiffraction(XRD),ScanningElectronMicroscopy(SEM), TransmissionElectronMicroscopy
(TEM), Atomic Force Microscopy, UV / Visible Spectroscopy.

UNIT-1V SURFACEENGINEERING (9Periods)

Introduction to surface engineering, Scope of surface engineering for different engineering materials,
Surface Preparation methods such as. Chemical, Electrochemical, Mechanical: Sand Blasting, Shot
peening, Shot blasting, Hydro-blasting, Vapor Phase Degreasing etc., Coatings: Classification,
Properties and applications of Various Coatings.

UNIT-V SURFACEMODIFICATIONTECHNIQUES (9Periods)

Surfacemodificationbyuseofdirectedenergybeams,Plasma,Sputtering&lonlmplantation. Surface
modification by Friction stir processing. Surface composites.

ContactPeriods:

Lecture:45Periods Tutorial:0Periods Practical:0Periods  Total:45Periods

TEXTBOOKS:

1 | G.Cao, “NanostructuresandNanomaterials:Synthesis”, PropertiesandApplicationsby Imperial
College Press, 2" edition, 2011.

2 | KeithAustin “SurfaceEngineeringHandBook”,London:KoganPage, 1998




REFERENCES:

1 | GregoryTimp, “Nanotechnology”,Springer,2012

2 | DheerendraKumarDwivedi, “SurfaceEngineering: EnhancingLifeofTribological

Components”, Springer, 2018

3 | D.PhilWoodruff, “ModernTechniquesofSurfaceScience”, CambridgeUniversityPress, 2016

4 | SulabhaK.Kulkarni,”Nanotechnology: PrinciplesandPractices”,Springer,2019

COURSEOUTCOMES: Bloom’s
Taxonomy
. - Mapped
Uponcompletionofthecourse,thestudentswillbeableto:
CO1 | Chooseappropriatenanomaterialanditsmanufacturingmethod. Kl
CO2 | Selectmostsuitabletechniquetodepositalayerofnanomaterialonceramic surface. K2
CO3 | Identifyappropriatetechniquestocharacterizenanomaterials, K2
CO4 | Select surface preparation, coating techniques and predict their combinational K2
effect for engineering applications.
COS5 | Adopt different techniques to modify surfaces and make surface composites as K2
per requirement.
COURSEARTICULATIONMATRIX:
a)COandPO Mapping
COs/P | PO | PO | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | POY | PO |PO |PO |PS |PS |PS
Os 1 5 10 11 12 01 |02 |03
CO1 0 1 2 1 1 0 0 0 0 0 0 0 2 2 3
CO2 0 1 2 1 1 0 0 0 0 0 0 0 2 2 3
CO3 0 1 2 1 1 0 0 0 0 0 0 0 2 2 3
CO4 0 2 2 1 1 0 0 0 0 0 1 0 2 3 3
CO5 0 1 2 1 1 0 0 0 0 0 1 0 3 2 3
22MO 0 1 2 | 1 0 0 0 0 0 1 0 2 2 3
ES$03

1-Slight,2 —Moderate,3— Substantial

b)COandKeyPerformancelndicatorsMapping




COo1 |22222322423.1,3.1.1,3.1.2,3.1.3,3.1.4,3.1.5,3.1.6,3.3.2,4.1.1,4.3.4,5.1.2

CO2 |22222322423.13.1.1,3.1.2,3.1.3,3.1.4,3.1.5,3.1.6,3.3.2,4.1.1,4.3.4,5.1.2

CO3 |22222322423.1,3.1.1,3.1.2,3.1.3,3.1.4,3.1.5,3.1.6,3.3.2,4.1.1,4.3.4,5.1.2

COo4 |21.1,21.2,222223224,23.1,3.1.1,3.1.2,3.1.3,3.14,3.1.5,3.1.6,3.3.2,4.1.1,43.4,5.1.2,53.1,
11.3.1

CO5 |222223224,23.1,3.1.1,3.1.2,3.1.3,3.1.4,3.1.5,3.1.6,3.3.2,4.1.1,43.4,5.1.2,5.3.1, 11.3.1

ASSESSMENTPATTERN-THEORY

Test/Bloom’s Rememberi | Understanding | Applying | Analyzing | Evaluating | Creating | Tota
Category* ng (K1) % (K2) % (K3) % (K4) % (K5) % (K6) % 1%
CATI 50 50 - - - - 100
CAT2 30 70 - - - - 100
Individual 50 50 - - - - 100
Assessment]
/CaseStudy1/
Seminar 1/
Projectl
Individual 30 70 - - - - 100
Assessment2
/CaseStudy?2/
Seminar 2 /
Project2
ESE 40 60 - - - - 100




INDUSTRIALSAFETYMANAGEMENT
22MOE$04
(CommontoAllBranches)
PREREQUISITES CATEGORY (L | T|P | C
NIL OE 3/0(0
Course To learn the techniques of industrial safety and management to implement and solve

Objectives safety problems in engineering.

UNIT-1 ENVIRONMENTANDSAFETYPHILOSOPHY (9Periods)

Henrichs Axioms Of Industrial Safety - Concepts Of Safety — Ethics of environmental conservation —
Environmental Impact Assessment — Environmental economics — Safety philosophy — Planning for
safety — Organisingfor safety— Directingfor safety - Role of Occupier and Factory Manager, Factory
Safety Committee, Structure and Functions and Working Tenure Details

UNIT-1I SAFETYAPPRAISALANDCONTROLTECHNIQUES (9Periods)

Plant and equipment safety appraisal techniques — Laws.and regulation — Hazards and Risks — Major
accident hazard control — Importance of Disaster management

UNIT-III ACCIDENTPREVENTIONANDSAFETY MANAGEMENT (9Periods)

Incident - Accident - Injury - Dangerous occurrence - Unsafe Act - Unsafe Conditions - Hazards -
Error,Oversight  -Mistake,NearMiss-Measurement - ofsafetyperformance-Keyelementsof — Safety
Management system (ISO 14001, OHSAS 18001 etc.). ILO Legislations — Convention and
Recommendation concerning Safety, Health and Environment — Objectives of Health, Safety and
Environment Policy, Responsibility for Implementation of HSE Policy.

UNIT-1V SAFETYMANAGEMENTININDUSTRIES (9Periods)

Safe Guarding of machines — Manual ‘handling and storage of materials — Mechanical handling of
materials — Hand tools and portable power tools — Electrical hazards — Earth , insulation andcontinuity
tests — Industrial lighting — Safety of pressure vessels — Ventilation and heat control — Housekeeping —
Special precautions - Safety in Construction Industry — Safety in Engineering Industry — Safety in
Chemical Industries — Safety in Textile Industries — Safety in Dock and Port — Transportation Safety —
Safety in Fire and explosive industries.

UNIT-V INDUSTRIALHYGIENEANDPOLLUTIONCONTROL (9Periods)

IndustrialHygiene—Airsampling—Noiseandvibration—Industrialphysiology-Occupationalhealth —
Personal Protective Equipment’s — Pollution Control strategies.

ContactPeriods:

Lecture:45Periods Tutorial:0Periods Practical:0Periods  Total:45Periods




TEXTBOOKS:

1 | AkhilKumarDas,“PrinciplesofindustrialSafetyManagement”: UnderstandingtheWsof Safety
at Work” PHI Learning , 2021

2 | JainRKandSunil.S.Rao, “IndustrialSafetyHealthandEnvironmentManagementSystem”, Seventh
reprint, Khanna publishers, 2023.

REFERENCES:

1 | PrathibhaBansalandAnupamaPrashar, “IndustrialsafetyandEnvironment”,S.K. Kattaria Sons,
2005.

2 | A.K.Gupta, “IndustrialsafetyandEnvironment”, LaxmiPublicationPvtLimited,2008.

3 | “AccidentPreventionManualForIndustrialOperations”,N.S.CChicago, I 3thEdition2009.

4 | Dan Petersen, “Techniques of Safety Management”, Americal Society of Safety Emgineers,
4"edition, 2003.

COURSEOUTCOMES: Bloom’s
Taxonomy
. ) Mapped
Oncompletionofthecourse,thestudentswillbeableto:
CO1 | UnderstandEnvironmentandsafetyphilosophy. K1
CO2 | FrameSafetyappraisalandcontroltechniquetocreatesafetymanagement. K2
CO3 | Followaccidentpreventionproceduretosolvesafetyproblem. K2
CO4 | Implementsafetymanagementfor Industries. K3
CO5 | FollowIndustrialHygieneandPollutioncontrol K3

COURSEARTICULATIONMATRIX:

a)CO andPO Mapping

COs/POs | PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | POS | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
CO1 3 2 0 1 3 0 0 0 0 0 0 0 3 1 2
CO2 3 3 0 1 2 0 0 0 0 0 0 0 3 2 2
CO3 3 3 0 0 3 0 0 0 0 0 0 0 3 1 2
CO4 3 3 0 1 2 0 0 0 0 0 0 0 3 2 2
CO5 3 3 0 0 3 0 0 0 0 0 0 0 3 1 2

22MOE 3 3 0 1 3 0 0 0 0 0 0 0 3 1

$04

1-Slight,2 —Moderate,3— Substantial




b)COandKeyPerformancelndicatorsMapping

CO1 1.1.1,1.1.2,1.3.1,1.4.1,2.1.3,2.2.1,2.2.3,2.2.4,2.44,434,5.1.2,5.2.1,5.2.2,5.3.1,5.3.2

CO2 1.1.1,1.1.2,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.1,2.2.2,2.2.3,2.2.42.43,2.4.4,41.451.2,5.2.1,5.3.1,53.2

CO3 1.1.1,1.1.2,1.3.1,14.1,2.1.1,2.1.2,2.1.3,2.2.1,2.2.2223,22.4,2.43,2.44,5.1.1,5.1.2,52.1,5.3.1,5.3.2

CO4 1.1.1,1.1.2,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.1,2.2.2223,2.2.4,2.43,2.444.1.4,5.1.2,52.1,5.3.1,5.3.2

COs 1.1.1,1.1.2,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.1,2.2.2,2.2.3,2.2.42.43,2.44,5.1.1,5.1.2,5.2.1,5.3.1,5.3.2

ASSESSMENTPATTERN
Test/Bloom’s Rememberin | Understanding Applying Analyzing Evaluating Creating | Total
Category* g (K1) % (K2) % (K3) % K4 % (K5) % (K6) % %
CATI 70 20 10 - - - 100
CAT2 50 30 20 - - - 100
Individual 60 40 - - - 100
Assessment]
/CaseStudy1/
Seminar 1/
Projectl
Individual 50 30 20 - - - 100
Assessment2
/CaseStudy?2/
Seminar 2 /
Project2
ESE 50 30 20 - - - 100




RENEWABLEPOWERGENERATION SYSTEMS
22EOE$05
(CommontoAllBranches)
PREREQUISITES CATEGORY |L [T | P | C
NIL OE 310|013
Course To understand energy scenarios, energy sources and their utilization, society’s present
Objectives needs and future energy demands, the principles of renewable energy conversion
systems
UNIT-I ENERGYSCENARIO 9 Periods

Principles of renewable energy; energy and sustainable development, fundamentals and social
implications. worldwide renewable energy availability, renewable energy availability in India, brief
descriptions on solar energy, wind energy, tidal energy, wave energy, ocean thermal energy, biomass
energy, geothermal energy, oil shale. Introduction to Internet of energy (IOE).

UNIT-1I SOLARENERGY 9 Periods

Solar Energy: Fundamentals; Solar Radiation; Estimation of solar radiation on horizontal and inclined
surfaces; Solar radiation Measurements- Pyrheliometers, Pyrometer, Sunshine Recorder. Solar
Thermal systems: Flat plate collector; Solar distillation; Solar pondelectric powerplant.Solar electric
power generation- Principle of Solar cell, Photovoltaic_system for electric power generation,
advantages, Disadvantages and applications of solar photovoltaic system.

UNIT-1II WINDANDBIOMASSENERGY 9 Periods

Wind Energy: Properties of wind, availability of wind energy in India, wind velocity and power from
wind; major problems associated with wind power, Basic components of wind energy conversion
system (WECS); Classification of WECS- Horizontal axis- single, double and multi blade system.
Vertical axis- Savonius and Darrieus types.

Biomass Energy: Introduction; Photosynthesis Process; Biofuels; Biomass Resources; Biomass
conversion technologies -fixed dome; Urban waste to energy conversion; Biomass gasification
(Downdraft).

UNIT-1V TIDALANDOCEANTHERMALENERGY 9 Periods

Tidal Power: Tides and waves as energy suppliers and their mechanics; fundamental characteristics of
tidal power, harnessing tidal energy, advantages and limitations.

OceanThermalEnergyConversion:Principleofworking, OTECpowerstationsintheworld,problems
associated with OTEC.

UNIT-V GREENENERGY 9 Periods

Introduction, Fuel cells: Classification of fuel cells — H,; Operating principles, Zero energy Concepts.
Benefits of hydrogen energy, hydrogen production technologies (electrolysis method only), hydrogen
energy storage, applications of hydrogen energy, problem associated with hydrogen energy.

ContactPeriods:

Lecture:45Periods Tutorial:0Periods Practical:0Periods Total:45Periods




TEXTBOOK(Maximum?2):

1 | GDRai,NonConventionalEnergysources,KhannaPublication,FourthEdition,2009

2 | Boyle,“RenewableEnergy—PowerForASustainableFuture”,0Oxford,2012

REFERENCES(Minimum4andMaximum6):

1 | SRao,B.B.Parulekhar, “EnergyTechnology3/e:Nonconventional,RenewableandConventional”,
Khanna Publishers, 1994

2 | G.N.Tiwari,“SolarEnergy-Fundamentals,Design,Modellingand Applications”,2002

3 | GilbertM.Masters,“RenewableandEfficientElectricPowerSystems” Wiley,2005

4 | ShobhNathSingh,“Non-ConventionEnergyResources”,Pearson,2018

Note:Bookswith10yearsbheforepublicationsmaybe avoided

COURSEOUTCOMES: Bloom’s
Taxonomy
. . Mapped
Oncompletionofthecourse,thestudentswillbeableto:
COl | Describe the environmental aspects of renewable energy resources in K2
comparison with various conventional energy systems, their prospects and
limitations.
CO2 | Summarize the use of solar energy and the various components used in the K2

energy production with respect to applications like - heating, cooling,
desalination, electric power generation.

CO3 | Applythe conversion principles of windandtidal energyfor the production of K3
electric power generation

CO4 | Applytheconceptofbiomassenergyresourcesandgreenenergyfordeveloping K3
sustainable electric power generation set-up

COS5 | Analyzethebasicknowledgeofoceanthermalenergyconversionand hydrogen K4
energyand hence design & evaluate the power generation system




COURSEARTICULATIONMATRIX:

a)COandPO Mapping

COs/P | PO (PO | PO |PO |PO PO |[PO |PO |PO (PO (PO |PO |PSO |PSO |PSO
Os 1 5 3 4 5 6 7 8 9 10 11 12 1 2 3
colr |3 3 3 3 3 3 3 - - - - 3 3 3 2
co2 |3 3 3 3 3 3 3 - - - - 3 3 3 2
COo3 |3 3 3 3 3 3 3 - - - - 3 3 3 2
co4 |3 3 3 3 3 3 3 - - - - 3 3 3 2
CO5 |3 3 3 3 3 3 3 - - - - 3 3 3 2

22EOE | 3 3 3 3 3 3 3 - - - - 3 3 3 2
$05

1-Slight,2 —Moderate,3— Substantial

b)COandKeyPerformancelndicatorsMapping

CO1

1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.1,2.2.2,2.2.3,2.2.42.3.1,2.32,2.41,2.42,2.43,2.443.1.
1,3.1.2,3.1.3,3.1.4,3.1.5,3.1.6,3.2.1,3.2.2,3.2.3,3.3.1,3.3.23.4.1,3.42,4.1.1,4.1.2,4.1.3,4.1.4,42.1,42.2 4.
3.1,432433,4345.1.1,5.1.2,52.1,52.2,53.1,53.2,6.1.1,6.2.1,7.1.1,7.1.2,7.2.1,7.2.2,12.1.1,12.1.2,12.
2.1,12.22,12.3.2.

CO2

1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.1,2.2.2,2.2.3.2.2.42.3.1,2.322.4.1,2.42,2.43,2.443.1.
1,3.1.2,3.1.3,3.1.4,3.1.5,3.1.6,3.2.1,3.2.2,3.2.3,3.3.1,3.3.2,34.1,3.42,4.1.1,4.1.2,41.3,4.1.4,42.1,42.2 4.
3.1,43.2,433,43.4,5.1.1,5.1.2,5:2:1,5.2.2,5.3.1,5.3.2,6.1.1,6:2°1,7.1.1,7.1.2,7.2.1,7.2.2,12.1.1,12.1.2,12.
2.1,12.2.2,12.3.2.

CO3

1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,22.1,2.2.2,2.2.3,22.42.3.1,2.322.4.1,2.4.2,2.43,2.4.43.1.
1,3.1.2,3.1.3,3.1.4,3.1.5,3.1.6,3.2.1,3.2.2,3.2.3,3.3.1,3.3.2,3.4.1,3.4.2,4.1.1,4.1.2,4.1.3,41.4,42.1,42.2 4.
3.1432433,4345.1.1,5.1.2,52.1,5.2.2,5.3.1,53.2,6.1.1,6.2.1,7.1.1,7.1.2,7.2.1,7.2.2,12.1.1,12.1.2,12.
2.1,12.2.2,12.3.2.

CO4

1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.1,2.22,2.2.3,2.2.42.3.1,2.3.2,2.4.1,2.4.2,2.43,2.44,3.1.
1,3.1.2,3.1.3,3.1.4,3.1.5,3.1.6,3.2.1,3.2.2,3.2.3,3.3.1,3.3.234.1,3.42,4.1.1,4.1.2,41.3,4.1.4,42.1,42.2 4.
3.1432433,4345.1.1,5.1.2,52.1,5.2.2,5.3.1,53.2,6.1.1,6.2.1,7.1.1,7.1.2,7.2.1,7.2.2,12.1.1,12.1.2,12.
2.1,12.2.2,12.3.2.

COs

1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.1,2.22,2.2.3,2.2.42.3.1,2.3.2,2.4.1,2.4.2,2.43,2.44,3.1.
1,3.1.2,3.1.3,3.1.4,3.1.5,3.1.6,3.2.1,3.2.2,3.2.3,3.3.1,3.3.234.1,3.42,4.1.1,4.1.2,41.3,4.1.4,42.1,42.2 4.
3.1,432433,4345.1.1,5.1.2,52.1,52.2,53.1,53.2,6.1.1,6.2.1,7.1.1,7.1.2,7.2.1,7.2.2,12.1.1,12.1.2,12.
2.1,12.2.2,12.3.2.




ASSESSMENTPATTERN-THEORY

Test/Bloom’s Rememberi | Understanding | Applying | Analyzing | Evaluating | Creating | Total
Category* ng (K1) % (K2) % (K3) % (K4) % (KS) % (K6) % %
CATI 20 20 30 30 - - 100
CAT2 20 20 30 30 - - 100
Individual 20 20 30 30 - - 100
Assessmentl
/CaseStudy1/
Seminar 1/
Projectl
Individual 20 20 30 30 - - 100
Assessment2
/CaseStudy?2/
Seminar 2 /
Project2
ESE 20 20 30 30 - - 100




22EOES$06 SMARTGRIDTECHNOLOGY

(CommontoAllBranches)

PREREQUISITES CATEGORY |L |T|P| C

NIL OE 310/0| 3

Course ToprovideacomprehensiveunderstandingofSmartGridTechnology,includingits

Objectives components, functions, applications and implications for Energy Management and
Distribution.

UNIT-I BASICSOFPOWERSYSTEMS 9 Periods

BasicsofPowerSystems:LoadandGeneration-PowerFlow Analysis-EconomicDispatchandUnit
Commitment Problems. Smart Grid: Definition= Applications- Government and Industry-
Standardization

UNIT-II SMARTGRIDCOMMUNICATIONS 9 Periods

Two-wayDigital CommunicationsParadigm-Network Architectures-IP-basedSystems-Power Line
Communications - Advanced Metering Infrastructure

UNIT-1II WIDEAREAMEASUREMENT 9 Periods

SensorNetworks-PhasorMeasurementUnits-CommunicationsInfrastructure-FaultDetection and

Self-HealingSystems-ApplicationsandChallenges

UNIT-1V SECURITYANDPRIVACY 9 Periods

CyberSecurityChallengesinSmartGrid-LoadAlteringAttacks-FalseDatalnjectionAttacks- Defense
Mechanisms - Privacy Challenges- Cyber Security Standards

UNIT-V ECONOMICSANDMARKETOPERATIONS 9 Periods

Introduction, Reasons for restructuring / deregulation of power industry, Understanding the
restructuring process - Entities involved. The market place mechanisms-Energy and Reserve
Markets- Market Power - Generation Firms- Locational Marginal Prices- Financial Transmission
Rights

ContactPeriods:

Lecture:45Periods Tutorial:0Periods Practical:0Periods Total:45Periods

TEXTBOOK:

1 | Janaka FEkanayake, Nick Jenkins, KithsiriLiyanage “Smart Grid Technologies and
applications” John Wiley Publishers Ltd., 2012.




P. Venkatesh, B.V. Manikandan, S. Charles Raja, A. Srinivasan “Electrical Power
Systems-Analysis,SecurityandDeregulation” PHILearningPrivateLimited, New
Delhi, 2012.

REFERENCES

Lars T. Berger, Krzysztof Iniewski “Smart Grid applications, Communications and Security”
John Wiley Publishers Ltd., 2012.

YangXiao, “CommunicationandNetworkingin Smart Grids”,CRCPress Taylor andFrancis
Group, 2012.

CaitlinG.Elsworth, “TheSmartGridandElectricPowerTransmission ” NovaScience Publishers
Inc, August 2010

Lars T. Berger, Krzysztof Iniewski “Smart Grid applications, Communications and Security”
John Wiley Publishers Ltd., 2012.

COURSEOUTCOMES: Bloom’s
Taxonomy
. : Mapped
Uponcompletionofthecourse,thestudentswillbeableto:
CO1 | Recollectthefundamentalsofconventionalpowersystemsandlearnthe concept of K1
smart grid
CO2 | InterprettheroleofcommunicationTechnologiesinasmartgrid K2
CO3 | Applythestate-of-the-artmeasurementandprotectiontechniquesforreliable grid K3
CO4 | Utilizethetechniquesforensuringsafetyandsecurityofthesmartgrid K3
COS5 | Analyzetheeconomicalaspectsofthesmartgrids K4

COURSEARTICULATIONMATRIX:

a)COandPO Mapping
COs/P | PO | PO | PO [ PO (PO [PO [PO | PO |[PO PO |PO |PO PSO | PSO | PSO
Os 1 5 3 4 5 6 7 8 9 10 11 12 1 2 3
CO1 2 2 2 2 2 2 2 - - 1 1 - 3 2 1
co2 |3 3 1 2 2 - - - - 2 3 2 3 2 1
CO3 3 3 1 2 2 - - - - 2 3 2 3 3 2




CO4 3 3 1 2 2 3 2 2 1 - - 3 3 3
COs5 3 2 2 2 2 - 2 2 - 1 3 3 3 3

22EOE | 3 3 1 2 2 3 2 2 1 2 3 3 3 3
$06

1-Slight,2 —Moderate,3— Substantial

b)COandKeyPerformancelndicatorsMapping

COl1 12.1,1.3.1,14.1,23.1,23.2,244,3.1.3,3.1.63.2.14.1442.1434,5.1.1,53.1,6.1.1,7.1.1,7.2.2,10.1.1,10
31,1111

CO2 1.1.1,1.1.2,1.2.1,1.3.1,1.41,2.1.2,2.1.3,22.1,22.3,23.1,23.2,2.4.1,2.42,2.43,2.4.4,3.1.6,3.2.13.2.2,3.2.
34114134.14,5.1.1,5.2.1,5.3.1,12.1.2,12.2.2,12.3.2,10.1.1,10.2.2,10.3.1,11.1.1,11.2.1,11.3.1,11.3.2,
12.3.1,12.3.2

CO3 1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.2,2.1.3,2.2.1,2.2.3,2.3.1,2.3.2,2.4.1,2.42,2.43,2.4.43.1.6,3.2.13.2.2,3.2.
34114134.14,5.1.1,5.2.1,5.3.1,12.1.2,12.2.2,12.3.2,10.1.1,10.2.2,10.3.1,11.1.1,11.2.1,11.3.1,11.3.2,
12.3.1,12.3.2

CO4 1.1.1,1.1.2,1.2.1,1.3.1,1.41,2.1.2,2.1.3,2.2.1,2.2.3,2.3.123.2,2.4.1,2.42,243,2.4.4,3.1.6,3.2.13.2.2,3.2.
341.14134.14,5.1.1,5.2.1,5.3.1,82.2,9.1.2,72.1,7.2.2,6.2.1,6.1.1,5.3.2,5.3.1,53.212.1.2,12.2.2,12.3.

2,

CO5 1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.2,2.1.3,2.2.1,2.2.323.1,2.3.2,2.4.1,2.42,2.43,2.4.4,3.1.6,3.2.13.2.2,3.2.
34114134.14,5.1.1,5.2.1,5.3.1,12.1.2,1222,12.3.2

ASSESSMENTPATTERN

Test/Bloom’s
Category*

Rememberi
ng (K1) %

Understanding
(K2) %

Applying
(K3) %

Analyzing
(K4) %

Evaluating
(KS) %

Creating
(K6) %

Total
%

CATI

10

30

40

20

100

CAT2

10

30

40

20

100

Individual
Assessment]
/CaseStudy1/

Seminar 1/
Projectl

30

30

20

20

100

Individual
Assessment2
/CaseStudy?2/

Seminar 2 /
Project2

30

30

20

20

100

ESE

10

30

40

20

100




CMOSVLSIDESIGN
22LOE$07
(CommontoAllBranches)
PREREQUISITES CATEGORY L T P C
NIL OE 3 0 0

CourseObjective | TointroducevariousaspectsofCMOSlogicdesignincombinationalandsequential circuit to
design CMOS VLSI system components

UNIT-1 CMOSLOGICDESIGN | 9 Periods

Inverter- CMOS Logic Gates: Compound Gates — Pass Transistors and Transmission Gates —Tristated —
Multiplexers—CMOSFabricationand Layout:FabricationProcess—LayoutDesignrule—GateLayouts—Stick
Diagrams— Design Partitioning.

UNIT-1I | MOSTRANSISTORTHEORY | 9 Periods

Introduction—-LongChannell-V Characteristics—C-V Characteristics—Non-ideall-VEffects—DCTransfer
Characteristics — CMOS Technologies — Sources of Power Dissipation — Dynamic Power—Static Power.

UNIT-1II | COMBINATIONALCIRCUITDESIGN | 9 Periods

CircuitFamilies: StaticCMOS-RatioedCircuits—CascodeVoltageSwitchLogic—Dynamic Circuits—
PassTransistorCircuits.Silicon-on-InsulatorCircuitDesign—SubthresholdCirucitDesign.

UNIT-IV | SEQUENTIALCIRCUITDESIGN | 9 Periods

Sequentialstaticcircuits—Circuitdesignoflatchedandflip-flops—Sequencingdynamiccircuits—Synchronizers—
Wavepipelining—VLSIclocking: CMOSclockingstyles-Pipelinedsystems-Clockgenerationanddistribution.

UNIT-V | DESIGNOFVLSISYSTEMS | 9 Periods

SystemSpecifications—Structural Gate[LevelModeling—SwitchlLevelModeling—BehavioralandRTL
Modeling-Addition/subtraction—Comparators—counters—Multiplexers-BinaryDecoders — Comparators —
Priority Encoders — Latches - Flip-Flops and Registers — SRAM ~DRAM-ROM.

ContactPeriods:
Lecture:45Periods Tutorial:0Periods Practical:0Periods ~ Total:45Periods

TEXTBOOKS:

1 | N.WesteandDavidMoneyHarris, “CMOSVLSIDesign ’,FourthEdition, PearsonEducation,2011

2 | Uyemura,JohnP, “IntroductiontoVLSICircuitsandSystems”, Wiley&Sons, 8mReprint 2009

REFERENCES:

1 | JanM.Rabaey, "DigitallntegratedCircuits:ADesignPerspective”,PHI, SecondEdition,2012.

2 | RJacobBaker, “CMOS:CircuitDesign,Layout,andSimulation”’, Wiley-
IEEE, RevisedSecondEdition,2008.

3 | Pucknell, “BasicVLSIDesign”, PrenticeHall,2006.

COURSEOUTCOMES: Bloom’s
Uponcompletionofthecourse,thestudentswillbeableto: Taxonomy
Mapped

COl | RealizetheCMOSlogicdesign

CO2 | ExplainthebasicMOStransistortheoryandpowerdissipationinCMOS logic.

CO3 | DevelopcombinationalcircuitdesignofCMOSlogic

CO4 | InterpretsequentialcircuitdesignofCMOSlogic

GG G| §|8

CO5 | ModelthedigitalsystemusingHardwareDescriptionLanguage




COURSEARTICULATIONMATRIX:

a)COandPO Mapping
COs/POs PO | PO | PO | PO | PO|PO|PO|PO|PO|PO|PO| PO | PSO | PSO | PSO
1 2 3 4 5 6 7 8 9 10 | 11 12 1 2 3
COl1 3 3 2 - 2 - 2 |- 3 3 1 3
CcO2 3 2 1 - - 2 - - - 2 |- 3 2 1 2
CO3 3 3 2 - - 2 - - - 2 |- 3 3 1 3
CO4 3 3 2 - - 2 - - - 2 |- 3 3 1 3
CO5 3 3 2 - - 2 - - - 2 |- 3 3 1 3
22L.OES07 3 3 2 - - 2 - - - 2 |- 3 3 1 3
1-Slight,2 —Moderate,3— Substantial
b)COandKeyPerformancelndicatorsMapping
CO1 1.1.2,1.2.1,1.3.1,14.1,2.1.1,2.1.2,2.1.3,2.2.1,2.2.2,2.2.3,2.3.1,2.3.2,2.4.1,2.4.3,3.1.4, 3.1.5,
3.1.6,3.3.2,3.4.1,3.4.2,6.1.1,10.1.1,10.1.2,10.1.3,12.1.1,12.1.2,12.2.1,12.2.2,12.3.1,12.3.2
CcO2 1.1.2,1.2.1,1.3.1,14.1,2.1.2,2.1.3,2.2.1,2.2.2,2.2.3,23.1,2.3.2,2.4.1,3.1.4,3.3.2,3.4.1,34.2,
6.1.1,10.1.1,10.1.2,10.1.3,12.1.1,12.1.2,12.2.1,12.2.2,12.3.1,12.3.2
CO3 1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.1,2.2.2,2.2.3,2.3.1,2.3.2,2.4.1,2.4.3,3.1.4, 3.1.5,
3.1.6,3.3.2,3.4.1,6.1.1,10.1.1,10.1.2,10.1.3,12.1.1,12.1.2,12.2.1,12.2.2,12.3.1, 12.3.2
CO4 1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.1,2.2.2,2.2.3,2.3.1,2.3.2,2.4.1,2.4.3,3.1.4, 3.1.5,
3.1.6,3.3.2,3.4.1,34.2,6.1.1,10.1.1,10:1.2,10.1.3,12.1.1,12.1.2,12.2.1,12.2.2,12.3.1,12.3.2
COs5 1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.1,2.2.2,2.2.3,2.3.1,2.3.2,2.4.1,3.1.4,3.1.5, 3.1.6,
33.2,3.4.1,3.4.2,6.1.1,10.1.1,10.1.2,10.1.3,12.1.1,12.1.2,12.2.1,12.2.2,12.3.1, 12.3.2

ASSESSMENTPATTERN-THEORY

Test/Bloom’s Rememberi | Understanding | Applying | Analyzing | Evaluating | Creating | Tota
Category* ng (K1) % (K2) % (K3) % (K4) % (K5) % (K6) % 1%

CATI 40 40 20 100

CAT2 40 40 20 - - - 100

Individual - 50 50 - - 100
Assessment1
/CaseStudy1/

Seminar 1 /

Projectl

Individual - 50 50 - - - 100
Assessment2
/CaseStudy?2/

Seminar 2 /

Project2

ESE 40 40 20 - - - 100




MOBILE COMMUNICATION
22L.OE$08
(CommontoAllBranches)

PREREQUISITES CATEGORY | L | T | P C

NIL OE 3 0] 0
Course Tounderstandandrecallthemobileradiopropagation,cellulararchitectures,equalization
Objective anddiversitytechniques,digitalmodulationtechniquesandvariouswirelessnetworkstandards.
UNIT-I MOBILERADIOPROPAGATION | 9 Periods

Review of free-space propagation - Radio Wave Propagation in wireless environment - Free Space Propagation
Model - Ground Reflection Model, Diffraction, Scattering - Practical link budget design - Small scale fading -
Timedispersionparameters-Coherencebandwidth-Dopplerspread&Coherencetime,Fadingdueto
Multipathtimedelayspread-FadingduetoDopplerspread.

UNIT-1I | CELLULARCONCEPT | 9 Periods

Hexagonalcell-Cellclustering-FrequencyReuse-Staticanddynamicchannelassignmentstrategies-Handoff Strategies
- Interference and System Capacity - Trunking - Capacity in Cellular Systems.
MultipleAccessTechniques:FDMA, TDMA,CDMA,OFDMA.

UNIT-1II | MULTIPATHMITIGATIONTECHNIQUES | 9 Periods

Equalization—Adaptiveequalization:LinecarandNon-Lincarequalization,-Diversity—MicroandMacro diversity -
Diversity combining techniques - Rake receiver- MIMO Coding: Alamouti Scheme (Qualitative)

UNIT-IV | MODULATIONTECHNIQUES | 9 Periods

Modulation in cellular wireless systems: Binary Phase Shift Keying (BPSK) — QPSK —Orthogonal QPSK-
Minimum Shift Keying-Gaussian Minimum Shift Keying - Multicarrier modulation: Orthogonal Frequency
Division Multiplexing (OFDM) -PAPR reduction —-Windowed OFDM - Filtered OFDM

UNIT-V | WIRELESSNETWORKS | 9 Periods

Second Generation Cellular Standard: GSM - Third Generation Cellular standards: CDMA -WCDMA- Fourth
Generation Cellular Standards: 4G LTE — LTE ‘Advanced — 5G Network — Near Field Communication (NFC)
systems—WirelessLANtechnology—HyperLAN-Bluetoothtechnology—UltraWideband(UWB)
communication-Introductionto60GHzmm Wave.

ContactPeriods:
Lecture:45Periods Tutorial:0Periods Practical:0Periods Total:45Periods

TEXTBOOKS:

1 | TheodoreS.Rappaport, “Wirelesscommunications”, 2™Edition, PearsonEducation, 2010

2 | MischaSchwartz, “MobileWirelessCommunications”, I Edition, CambridgeUniversityPress,2010

REFERENCES:

1 | SuvraSekharDasandRamjeePrasad, “Evolutionofairinterfacetowards5GRadioAccess
TechnologyandPerformanceAnalysis”, RiverPublishers, 2018

2 | DavidTse,PramodViswanath, "FundamentalsofWireless Communication”, 1" Edition, Cambridge
UniversityPress,2006.

3 | Andreas.F.Molisch, “WirelessCommunications”, 2" Edition, Wiley,201 1.

4 | AdityaKJagannatham, “PrinciplesofModernWirelessCommunicationSystemsTheoryand Practice”,
I"Edition,McGrawHillEducation(India) PrivateLimited, 2017

5 | WilliamStallings, "WirelessCommunicationsandnetworks", 2" Edition, Pearson, 2009.




COURSEOUTCOMES: Bloom’s
Taxonomy

Uponcompletionofthecourse, thestudentswillbeableto: Mapped

CO1 | Interprettheconceptsofradiopropagationandfadingchannelmodelsinwireless K3
communication

CO2 | Interpretthefunctionalitiesofvariouscellularconceptsandmultipleaccesstechniquesand K4
solveproblemsinchannelassignmentandtrafficintensityincellularsystem

CO3 | Explainvariousequalizationanddiversitycombiningtechniquesusedinmultipath K2
propagation

CO4 | Discusstheneedfordigitalandmulticarriermodulationtechniquesusedinmoderncellular K2
system

CO5 | Recallthefunctionalitiesofvariouswirelessnetworksusedinday-todaylife. K2

COURSEARTICULATIONMATRIX:

a)COandPO Mapping
COs/ PO PO PO |PO |[PO |PO [ PO |PO | PO |[PO | PO | PO |[PS |PS | PS
POs 1 2 3 4 5 6 7 8 9 10 1 |12 |01 |02 | O3
CO1 3 2 1 1 - - - - - - - 1 3 - 1
CO2 3 2 | | - - - - - - - 1 3 - 1
CO3 3 2 1 1 - - - - - - - 1 3 - 1
CO4 3 2 | 1 - - - - - - - 1 3 - 1
COs5 3 2 1 1 - - - - - - - 1 3 - 1

22L.OES08 3 2 1 1 - - - - - - - 1 3 - 1

1-Slight,2 -Mode

rate,3— Substantial

b)COandKeyPer

formancelndicatorsMapping

COl1

1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.2,2.2.32.3.1,23.2,2.4.1,2.44,3.1.1,3.1.2,3.3.1,4.1.1, 4.
2.1,43.3,12.1.1,12.2.2

Co2 LLLL12,12.1,13.1,14.12.112.1.22.13222,22323.1,232,24.12443.1.13.1.233.1,4.1.14.
2.1,433,12.1.1,12.2.2

CO3 LILI12,12.1,13.1,1412.1.12.122.13,22222323.12322412443.1.13.1233.1,4.1.14.
2.1,43.3,12.1.1,12.2.2

CO4 LILI12,12.1,13.,1.4121.12.122.13,22222323.1,2322412443.1.13.1233.1,4.1.14.
2.1,433,12.1.1,12.2.2

COs LLLI12,121,13.1.14121.12.1.22.1.322222323.123224124431.13.1233.14.1.14.

2.1,43.3,12.1.1,12.2.2

ASSESSMENTPATTERN-THEORY

Test/Bloom’s Remembering | Understandin | Applying | Analyzing | Evaluating | Creating | Total
Category* (K1) % g (K2) % (K3) % (K4) % (K5) % (K6) % %
CAT1 20 40 20 20 100
CAT2 50 50 100
Individual 20 40 20 20 100
Assessment1/Case
Study1/Seminarl/
Projectl
Individual 50 50 100
Assessment 2 /Case
Study?2/ Seminar?2 /
Project2
ESE 20 40 20 20 100




RAPIDPROTOTYPING
22POES$09
(CommontoAllBranches)
PREREQUISITES CATEGORY | L | T | P C
NIL OE 3 0 0
Course *To educate the students with fundamental and advanced knowledge in the field of Rapid
Objectives Prototypingtechnologyandassociated Aerospace,Architecture, Art,MedicalandIndustrial
applications.
UNIT-I INTRODUCTION (9Periods)

Overview - Need - Development of Rapid Prototyping (RP) Technology: Rapid Prototyping -Rapid Tooling -
Rapid Manufacturing - Additive Manufacturing. RP Process Chain, Benefits, Applications: Building Printing,
Bio Printing, Food Printing, Electronics Printing, Automobile, Aerospace, Healthcare.

UNIT-II VATPOLYMERIZATIONANDMATERIALEXTRUSION (9Periods)

Photo polymerization: Stereo lithography Apparatus (SLA) - Materials -Process - top down and bottom up
approach - Advantages - Limitations --Applications. Digital Light Processing (DLP) - Process - Advantages -

Applications.
Material Extrusion: FusedDepositionModelling(EDM)-Process-Materials- Applicationsand Limitations.
UNIT-III POWDERBEDFUSIONANDBINDERJETTING (9Periods)

Powder Bed Fusion: Selective Laser Sintering (SLS): Process - Powder Fusion Mechanism - Materials and
Application. Selective Laser Melting(SLM), Electron BeamMelting(EBM): Materials -Process - Advantages

and Applications.
BinderJetting: Three-DimensionalPrinting-Materials-Process-Benefits-Limitations-Applications.

MATERIALJETTINGANDDIRECTEDENERGY .
UNIT-1V DEPOSITION (9Periods)

Material Jetting: Multi jet Modelling- Materials - Process - Benefits - Applications. Directed Energy
Deposition: Laser Engineered Net Shaping (LENS) - Process - Material Delivery -Materials —Benefits -
Applications.

SHEETLAMINATIONANDDIRECTWRITE

UNIT-V TECHNOLOGY (9Periods)

Sheet Lamination: Laminated Object Manufacturing (LOM)-Basic Principle-Mechanism: Gluing or Adhesive
Bonding - Thermal Bonding - Materials - Application and Limitation.
Ink-BasedDirectWriting(DW):NozzleDispensingProcesses,InkjetPrintingProcesses,Aerosol DW -
Applications of DW.

ContactPeriods:
Lecture:45Periods Tutorial:0Periods Practical:0Periods  Total:45Periods

TEXTBOOK:

1 | IanGibson,DavidRosen, BrentStucker, MahyarKhorasani “Additivemanufacturing technologies”.
3rd edition Springer Cham, Switzerland, 2021.

2 | AndreasGebhardtandJan-SteffenHotter “AdditiveManufacturing:3DPrintingfor Prototyping
and Manufacturing”, Hanser publications, United States, 2015.

REFERENCES:

AndreasGebhardt, “Understanding AdditiveManufacturing: RapidPrototyping, Rapid
Manufacturing”, Hanser GardnerPublication, Cincinnati.,Ohio,201 1.

MilanBrandt, “LaserAdditiveManufacturing:Materials,Design, Technologies,and Applications”,
Woodhead Publishing., United Kingdom, 2016.




3 | AmitBandyopadhyayandSusmitaBose, “AdditiveManufacturing”, I stEdition, CRCPress., United
States, 2015.
4 KamraniA.K.andNasrE.A., “RapidPrototyping: Theoryandpractice”,Springer., United
States,2006.
5 | Liou,L.W.andLiou,F.W., “RapidPrototypingandEngineeringapplications:Atoolboxfor prototype
development”, CRC Press., United States, 201 1.
COURSEOUTCOMES: Bloom’s
Taxonomy
uponcompletionofthecourse, thestudentswillbeableto: Mapped
CO1 | Discuss the development of RP technology and how RP technology propagated K3
into various businesses and developing opportunities.
CO2 | DemonstratetheVatpolymerizationandmaterialextrusionprocessesandits K3
applications.
CO3 | Elaboratetheprocessandapplicationsofpowderbedfusionandbinderjetting. K3
CO4 | Evaluatetheadvantages,limitations,applicationsofmaterialjettinganddirected K3
energydepositionprocesses.
CO5 | Describethesheetlaminationanddirectwritetechnology. K3

COURSEARTICULATIONMATRIX:

| a)COandPO Mapping

COs/POs | PO | PO | PO | PO | PO | PO | PO | PO | PO |PO|PO | PO |PS|PS|PS
1 2 3 4 5 6 7 8 9 10 | 11 | 12 | O1 | O2 | O3

COl1 2 2 2 0 2 0 3 0 3 3 3 3 0 0 0
CcO2 2 2 3 v 3 0 3 0 3 3 1 2 0 0 0
COo3 2 2 3 ] 3 0 3 0 3 3 1 2 0 0 0
CO4 2 2 3 D 3 0 S 0 ] 3 1 2 0 0 0
CO5 2 2 3 2 3 3 3 0 3 3 1 3 0 0 0
22POES$09 2 2 3 2 3 1 3 0 3 3 2 3 0 0 0

1-Slight,2 —Moderate,3~ Substantial

b)COandKeyPerformancelndicatorsMapping

CO1 12.1,1.3.1,1.4.1,2.1.1,2.1.3,2.2.2,2.2.32.2.4,23.1,2.32,2.42,3.1.1,3.1.2,3.1.3,3.1.4,
3.1.5,3.1.6,3.2.3,5.2.2,5.3.1,5.3.2,7.1.2,7.2.1,7.2.2,9.2.1,9.2.2,9.2.3,9.2.4,9.3 1,
10.1.1,10.1.2,10.1.3,10.2.1,10.2.2,10.3.1,10.3.2,1 1.1.1,11.1.2,11.2.1,11.3.1,11.3.2,
12.1.1,12.1.2,12.2.2,12.3.1,12.3 2.

CO2 12.1,13.1,1.4.1,2.1.1,2.1.3,2.2.2,223,2.2.4,23.1,2.3.2,2.42,3.1.1,3.1.2,3.1.3,3.14,
3.1.5,3.1.6,3.2.1,3.2.2,3.2.3,3.3.2,3.4.1,3.424.1.1,4.1.2,42.1,43.1,5.1.1,5.1.2,5.2.1,
522,53.1,53.2,7.1.1,7.1.2,7.2.1,7.2.2,9.2.1,9.2.2,9.2.3,9.2.49.3.1,10.1.1,10.1.2,
10.1.3,10.2.1,10.2.2,10.3.1,10.3.2,11.3.1,12.1.2,12.2.2,12.3.1,12.3.2.

CO3 12.1,13.1,1.4.1,2.1.1,2.1.3,22.2,223,2.2.4,2.3.1,23.2,2.42,3.1.1,3.1.2,3.1.3,3.14,
3.1.5,3.1.6,3.2.1,3.2.2,3.2.3,3.3.2,3.4.1,3.424.1.1,4.1.2,42.1,43.1,5.1.1,5.1.2,5.2.1,
52.253.1,5.3.2,7.1.1,7.1.2,7.2.1,7.2.2,9.2.1,9.2.2,9.2.3,9.2.4,9.3.1,10.1.1,10.1.2,
10.1.3,10.2.1,10.2.2,10.3.1,10.3.2,11.3.1,12.1.2,12.2.2,12.3.1,12.3.2.

CO4 12.1,1.3.1,1.4.1,2.1.1,2.1.3,2.22,22.322.4,23.1,23.2,2.42,3.1.1,3.1.2,3.1.3,3.14,
3.1.53.1.6,3.2.1,3.2.2,3.2.3,3.3.2,3.4.1,3.42,4.1.1,4.1.2,4.2.1,43.1,5.1.1,5.1.2,5.2.1,
52.2,53.1,53.2,7.1.1,7.1.2,7.2.1,7.2.2,9.2.1,9.2.2,9.2.3,9.2.49.3.1,10.1.1,10.1.2,
10.1.3,10.2.1,10.2.2,10.3.1,10.3.2,11.3.1,12.1.2,12.2.2,12.3.1,12.3.2.

CO5 12.1,1.3.1,1.4.1,2.1.1,2.1.3,2.2.2,22.3,2.2.4,2.3.1,23.2,2.42,3.1.1,3.1.2,3.1.3,3.14,
3.1.5,3.1.6,3.2.1,3.2.2,3.2.3,3.3.2,3.4.1,3.424.1.1,4.1.2,42.1,43.1,5.1.1,5.1.2,5.2.1,
522,53.1,532,6.1.1,6.2.1,7.1.1,7.1.2,7.2.1,7.2.2,9.2.1,9.2.29.23,9.2.4,9.3.1,
10.1.1,10.1.2,10.1.3,10.2.1,10.2.2,10.3.1,10.3.2,11.3.1,12.1.1,12.1.2,12.2.2,12.3.1,
12.3.2.




ASSESSMENTPATTERN-THEORY

Test /
Bloom’s
Category*

Rememberin
g (K1) %

Understandi
ng (K2) %

Applying
(K3) %

Analyzing
(K4) %

Evaluating
(K5) %

Creating
(K6) %

Total
%

CATI

15

52

33

100

CAT2

15

68

17

100

Individual
Assessment1
/CaseStudy
1/Seminarl/
Projectl

50

50

100

Individual
Assessment2
/CaseStudy
2/Seminar2/
Project 2

100

100

ESE

75

16

100




MANAGERIALECONOMICS
22POE$10
(CommontoAllBranches)
PREREQUISITES CATEGORY | L | T | P C
NIL OE 3 0| 0
Course *Tointroducethefundamentaleconomicprinciplesnecessaryforproductionmanagers
Objectives
UNIT-I FUNDAMENTALSOFMANAGERIALECONOMICS (9Periods)

Introduction to Economics - Scope of Managerial Economics - General Foundations of ManagerialEconomics:
Economic Approach, Working of Economic System and Circular Flow of Activities - Economics and Business
Decisions: Relationship between Economic Theory and Managerial Economics - Role of managerial
Economics in Decision making - Concept of Economic Rationality - Opportunity Cost - Marginal and
Incremental approach.

UNIT-1I DEMANDANALYSIS (9Periods)

Demand and Supply - Determinants of Demand - Demand Estimation and Forecasting - Price Elasticity of
Demand - Price Elasticity- Factors Affecting Price Elasticity - Cross Price Elasticity - Income Elasticity of
Demand - Advertisement or Promotional Elasticity - Elasticity of Supply.

UNIT-IIT DEMANDTHEORY (9Periods)

UtilityAnalysis-TotalandMarginal Utility-LawofDiminishingmarginalutility-Indifferencecurve analysis -
Consumer Equilibrium - Consumer Surplus - Price effect, Substitution Effect and Income Effect.

UNIT-1V THEORYOFPRODUCTIONANDCOST (9Periods)

The Production Function - Profit-Maximizing Input Usage - Isoquants -and Isocosts — CostMinimization and
Optimal Input Substitution - The Cost Function-- Breakeven analysis,Contribution analysis - Long-run Costs
and Economies of Scale - Multiple Cost Functions andEconomies of Scope - Learning curve.

UNIT-V THEORYOFMARKETANDPRICING (9Periods)

Forms of Markets: Meaning and Characteristics - Market Equilibrium: Practical Importance, Market
Equilibrium and Changes in Market Equilibrium. Pricing Functions: Market Structures - Pricing and output
decisions under different competitive conditions: Monopoly Monopolistic completion and Oligopoly.

ContactPeriods:
Lecture:45Periods Tutorial:0Periods Practical:0Periods  Total:45Periods

TEXTBOOK:

1 | Maheshwari.Y*“ManagerialEconomics”,PrenticeHallofIndia,2012

2 | ThomasandMaurice“ManagerialEconomics: ConceptandApplications”,McGrawHill, 2005
REFERENCES:

D.N.Dwivedi, “Managerial Economics”,Vikas Publishinghouse,2015
ChristopherRThomas,SCharlesMaurice, “Managerialeconomics”,McgrawHill,2014
M.A.Beg, “Managerial Economics”, Global Professional PublishingLtd, 2010
K.C.Sankaranarayanan, "Managerial Economics”,CBS,2015

B (W=




COURSEOUTCOMES: Bloom’s
Taxonomy
Oncompletionofthecourse,thestudentswillbeableto: Mapped
CO1 | Explainfundamentalsofmanagerialeconomics K2
CO2 | Discussthedynamicsof Demand K3
CO3 | Explainaboutvarioustheoriesofdemand K3
CO4 | Discussaboutthefactorsinfluencingproduction K4
CO5 | Describeaboutthetheoryofmarketandpricingmethod K4

COURSEARTICULATIONMATRIX:

| a)COandPO Mapping

COs/POs | PO | PO | PO | PO | PO | PO | PO PO | PO |PO |PO |PO |PS|PS |PS
1 2 3 4 5 6 7 8 9 10 | 11 | 12 | O1 | O2 | O3

COl1 1 2 1 3 1 3 3 0 1 3 3 3 0 1 2
CO2 1 3 2 3 1 3 3 0 1 3 3 3 0 1 2
CO3 1 3 2 3 1 3 3 0 1 3 3 3 0 1 2
CO4 1 3 2 3 1 3 3 0 1 3 3 3 1 1 2
CO5 1 3 2 3 1 3 3 0 1 3 3 3 0 1 2
22POES10 | 1 3 2 3 1 <, 3 0 1 3 3 3 0 1 2

1-Slight,2 —Moderate,3— Substantial

b)COandKeyPerformancelndicatorsMapping

COl1

1.2.1,2.1.2,22222.3,2.24,2.3.1,2.4.43.1.1,3:1.3,3.1.5,3.2.3,3.3.1,3.4.1,4.1.1,4.1.2,
434,5.2.153.1,6.1.1,6.2.1,7.1.1,7.1.2,7.2.1,7.2.2,9.2.1,10.1.1,10.1.2,10.1.3,10.2.1,
10.2.2,10.3.1,10.3.2,11.1.1,11.2.1,11.3.1,12.1.1,12.1.2,12.2.1,12.2.2,12.3.1,12.3.2

CO2

12.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.1,2.2.2,22.3,2.24,2.3.1,2.3.2,2.42,2.43,2.4.4,
3.1.1,3.1.2,3.1.3,3.1.4,3.1.5,3.1.6,3.2.3,3.3.2,3.4.1,4.1.1,4.1.24.1.3,4.1.4,42.1,43.1,
434,5.1252.1,522,53.1,5.3.2,6.1.1,6.2.1,7.1.1,7.1.2,7.2.1,7.2.2,9.2.1,9.3.1,
10.1.1,10.1.2,10.2.1,10.2.2,10.3.1,10.3.2,11.1.1,11.2.1,11.3.1,12.1.1,12.1.2,12.2.1,
12.2.2,12.3.1,12.3.2

CO3

1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2:1:3,2.2.1,2.22,2.2.3,2.2.4,2.3.1,2.3.2,2.42,2.4.3,2 4.4,
3.1.1,3.1.2,3.1.3,3.1.4,3.1.5,3.1.6,3.2.3,3.3.23.4.1,4.1.1,4.1.2,4.1.3,4.1.4,42.1,43.1,
434,5.1252.1,522,53.1,53.2,6.1.1,6.2.1,7.1.1,7.1.2,7.2.1,7.2.2,9.2.1,9.3.1,
10.1.1,10.1.2,10.2.1,10.2.2,10.3.1,10.3.2,11.1.1,11.2.1,11.3.1,12.1.1,12.1.2,12.2.1,
12.2.2,12.3.1,12.3.2

CO4

121,131,1412.1.12.0122.1322.122222322423.1232242243244,
3.1.1,3.1.2,3.1.3,3.1.4,3.1.53.1:6,3.2.333234.1,4.1.1,4.1.2,4.13,4.1.442.1,43.1,
43.4,5.1.252.1,52.2,53.1,53.2,6.1.1,6.2.1,7.1.1,7.1.2,7.2.1,7.2.2,9.2.1,9.3.1,
10.1.1,10.1.2,10.2.1,10.2.2,10.3.1,10.3.2,11.1.1,11.2.1,11.3.1,12.1.1,12.1.2,12.2.1,
12.2.2,12.3.1,12.3.2

COs5

12.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.1,2.2.2,2.2.3,2.2.4,2.3.1,2.3.2,2.42,2.43,2 4 4,
3.1.1,3.1.2,3.1.3,3.1.4,3.1.5,3.1.6,3.2.3,3.3.2,3.4.1,4.1.1,4.1.2,4.1.3,4.1.442.1,43.1,
434,5.1252.1,522,53.1,53.2,6.1.1,6.2.1,7.1.1,7.1.2,7.2.1,7.2.2,9.2.1,9.3.1,
10.1.1,10.1.2,10.2.1,10.2.2,10.3.1,10.3.2,11.1.1,11.2.1,11.3.1,12.1.1,12.1.2,12.2.1,
12.2.2,12.3.1,12.3.2




ASSESSMENTPATTERN-THEORY

Test /
Bloom’s
Category*

Rememberin
g (K1) %

Understandi
ng (K2) %

Applying
(K3) %

Analyzing
(K4) %

Evaluating
(KS) %

Creating
(K6) %

Total
%

CATI

50

50

100

CAT2

50

50

100

Individual
Assessment1
/CaseStudy
1/Seminarl/
Projectl

33.33

33.33

33.33

100

Individual
Assessment2
/CaseStudy
2/Seminar2/
Project 2

33.33

33.33

33.33

100

ESE

42

42

16

100




22NOE$11 MEASUREMENTAND CONTROL

(CommontoAllBranches)

PREREQUISITES CATEGORY | L (T | P C

NIL OE 310 0

COURSE Toteachabouttheconceptsofvariablesensorsforindustrialparametermeasurementand to
OBJECTIVE|impart knowledge on automatic control system

UNIT-I INTRODUCTIONTOMEASUREMENTS 9 Periods

Elementsofmeasurementsystem-ClassificationofInstruments—Staticanddynamiccharacteristicsofa
measurement system - Errors in measurement - Calibration of instruments.

UNIT-II STRAINANDDISPLACEMENTMEASUREMENT 9 Periods

Strain: Types of strain gauges, theory of operation, strain gauge materials, strain gauge circuits and
applications. Displacement: Resistive potentiometer: Linear, circular and helical — LVDT - RVDT -
Capacitance transducers — Piezoelectric transducers — Hall Effect devices - Proximity sensors.

UNIT-IIT PRESSUREANDTEMPERATUREMEASUREMENT 9 Periods

Pressure: Mechanical devices: Diaphragm, bellows, and bourdon tube - Electrical devices: Variablg
resistance, inductance and capacitance transducers. Temperature: Resistance type temperature sensors;
RTD , Thermocouples, Thermopiles and Thermistor - Laws of thermocouple — Radiation methods foq
temperature measurement.

UNIT-1V FLOWANDLEVELMEASUREMENT 9 Periods

Flow:Variableheadtypeflowmeters:Orificeplate, Venturi tube,Flownozzle,Pitot tube-Variablearea type
Rotameter - Turbine flow meter - Electromagnetic flow meter - Ultrasonic flow meter. Level: Resistive,
inductive and capacitive techniques = Ultrasonic methods — Air purge system .

UNIT-V AUTOMATICCONTROLSYSTEM 9 Periods

Elements of control system— Concept of open loop and closed loop systems — Mathematical modelling -
Controllers — Brief idea of Proportional, Derivative and Integral Modes — Pneumatic Controller
Hydraulic Controller.

ContactPeriods:45Periods

Lecture:45Periods Tutorial:0Periods Practical:0Periods Total:45 Periods




TEXTBOOKS:

A.K.Sawhney, PuneetSawhney,

“ACourseinMechanicalMeasurementsandInstrume

I ntation & Control” Dhanpat Rai & Co, 2012.
2 |S. K. Singh, “Industrial Instrumentation and Control” McGraw Hill Publication, 3"
Edition,2016.
REFERENCES:

1 WilliamBolton, “InstrumentationandControlSystems,’’Newnes, Publication, 3"’Editi0n,202 1.

Edition, 2017.

2 |E. D. Doeblin, “Measurement Systems: Application and Design”,McGraw Hill Publication, 6"

4. H. WheelerandCo., 5" Edition, 2011.

3 |E.W.GoldingandF.C.Widdis, “ElectricalMeasurementsandMeasuringInstruments”

Publications, 3 Edition, 2011.

4 |AlanS.Morris, “MeasurementandInstrumentationPrinciples”, Butterworth-Heinemann

COURSEOUTCOMES Bloom’s
OnCompletionofthecourse,thestudentswillbeableto T;;;);l;);gy
CO1 [Describethemethodsofmeasurementandeclassificationofmeasuringinstruments. K2
CO2 |Suggestsuitablesensorforthemeasurementofstrainanddisplacement. K2
CO3 [Explain the construction and working of transducers for pressure and temperature K2
measurement.
CO4 [Elucidatethecharacteristicsofflowandlevelmeasuringinstruments. K2
CO5 |Elaboratetheconceptofautomaticcontrolsystem:. K2
COURSEARTICULATIONMATRIX
a)CO/POMapping
COs/POs| PO1 | PO2|PO3| PO4| POS | PO6 | PO7 | PO8 | PO9 | PO10| PO11| PO12| PSO1| PSO2| PSO3
CO1 3 2 2 2 - - - - - - - - - 3 2
CO2 3 2 |2 2 - - - - - - - - - 3 2
CO3 3 2 |2 2 - - - - - - - - - 3 2
CO4 3 2 2 2 - - - - - - - - - 3 2
CO5 3 3 3 2 - - - - - - - - - 3 3
22NOE$ 2
1 3 313 2 - - - - - - - - - 3




b)COandKeyPerformancelndicators mapping

CO1

1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,22.1,2.2.2,2.3.1,2.3.2,2.4.1,2.4.2,3.2.1,3.2.3,
3.3.1,3.3.234.1,342,41.2,413,4.1.4

CO2

1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.2,2.2.3,2.3.1,2.3.2,3.1.6,3.3.2,3.4.1,3.4.2,
4.1.2,4.1.3,4.1.4

CO3

1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.2,2.2.3,2.2.4,2.3.1,2.3.2,3.1.5,3.1.6,3.3.2,
3.4.13.424.1.2,4.13,41.44.2.1,42.2

CO4

1.1.1,1.1.2,12.1,13.1,1.4.1,2.1.12.1.22.13,2222.23,22.423.12.32,3.1.53.1.6,3.3.2,
34.13424124.134.1442.1422

COs

1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.1,2.2.2,2.2.3,2.2.42.3.1,2.3.2,2.4.1,2.4.2,
3.1.5,3.1.6,3.2.1,3.2.3,3.3.1,3.3.2,3.4.1,3.42,41.2,4.1.3,4.14,42.1,42.2

ASSESSMENTPATTERN- THEORY

Test/Bloom’s | Remembering |Understandi| Applying | Analyzing( | Evaluating | Creating Total%
Category (K1)% ng (K2) % | (K3)% K4)% (K5) % (K6) % °
CATI 40 60 - - - - 100
CAT2 40 60 - - - - 100
Individual 30 70 - -
Assessment1
/CaseStudy1/ - - 100
Seminar 1/
Projectl
Individual 30 70 - -
Assessment?2
/CaseStudy?2/ - - 100
Seminar 2 /
Project2
ESE 40 60 - - - - 100




22NOE$12

INDUSTRIALAUTOMATION

(CommontoAllBranches)

PREREQUISITES CATEGORY T| P | C
NIL OE 0 0
COURSE To elaborate on the basic concept of automation, including the necessary components and
OBJECTIVE |various automation controllers utilized in industrial automation.
UNIT-I INTRODUCTIONTOAUTOMATION 9 Periods

Automationoverview—Requirementofautomationsystems—Architectureofindustrialautomationsystem —

Industrial bus systems: Modbus and Profibus.dntroduction-to Industry 4.0 and its evolution.

UNIT-1I

AUTOMATIONCOMPONENTS

9 Periods

Sensorsfortemperature—Pressure—Force-Displacement-Speed—Flow-level-Humidityand

pHmeasurement. Actuators—Processcontrolvalves—Powerelectronicdrives: DIAC-TRIAC—power MOSFET -
IGBT. Introduction to DC and AC servo drives for motion control.

UNIT-IIT

PROGRAMMABLELOGICCONTROLLERS

9 Periods

PLC Hardware — power supplies and isolators —Relays — Switches-Seal-in circuits — PLC programming
ladder diagram — sequential flow chart — PLC communication and networking — PLC selection — PLC

installation — Advantages — Application of PLC toprocess control industries and Robotics.

UNIT-IV DISTRIBUTEDCONTROLSYSTEM 9 Periods
OverviewofDCS—DCShardware-DCSsoftwareconfiguration—DCSeommunication—DCS
supervisorycomputertasks—DCSintegrationwithPLCandComputers.

UNIT -V PERVISORYCONTROLANDDATAACQUISITION STEMS 9 Periods

Introduction- SupervisoryControlandDataAcquisitionSystems—SCADAHMI Essentials—SCADA
Components — SCADA Configuration and Software — HMI hardware and software.

ContactPeriods:45Periods

Lecture:45Periods

Tutorial:0Periods Practical:0Periods

Total:45 Periods

TEXTBOOKS:

1 |FrankD.Petruzella, “ProgrammableLogicControllers”, 5" Edition, McGrawHill,2016.

2 |S.K.Singh “IndustriallnstrumentationandControl ”, 3" Edition, McGrawHillCompanies, 2004.




REFERENCES:

1 |Sudip Misra, Chandana Roy, Anandarup Mukherjee, “Introduction to
IndustriallnternetofThings and Industry 4.0, CRC Press, 1" edition, 2021

2 |Bela G Liptak, “Process software and digital networks — Volume 3", 4" Edition, CRC

press,2012.

3 |RomilyBowden, “HAR TapplicationguideandtheOSIcommunicationfoundation”,1999.

4  Vohn.W.WebbRonaldAReis, “ProgrammableLogicControllers-Principlesand

[ Applications”, PrenticeHalllnc.,5 thEdition, 2003.

5 |M.P.Lukcas, “DistributedControlSystems”,VanNostrandReinholdCo., 1986.
COURSEOUTCOMES Bloom’s
UponCompletionofthecourse,thestudentswillbeableto T;;:;:);gy
CO1 [ElaboratethebasicarchitectureofautomationsystemsandIndustry 4.0. K2
CO2 [Describe the various automation components andindustrial bus systeminvolved in K2

industrial automation
CO3 |ConstructladderlogicdiagramusingPL. Cbasicfunctions,timerandcounter K3
functionsforsimpleapplications
CO4 [[llustratethefunctionarycomponentsandsupervisorycontrolofDCSwith relevant K2
diagrams
COS5 [DescribethebasicsofSCADAtechnology. K2
COURSEARTICULATIONMATRIX
a)CO/PO Mapping
COs/POs | PO1| PO2 | PO3 | PO4 | POS5 | PO6 | PO7 | POS | PO9 [PO10{PO11{PO12(PSO1[{PSO2{PSO3
Col1 3 2 1 - - - - - - - - - 3 3
CO2 3 2 1 - - - - - - - - - 3 3
CO3 3 3 2 2 - - - - 1 - - 2 3 3
CO4 3 2 2 - - - - - - - - - 3 3
COs5 3 2 1 - - - - - - - - - 3 3
3
22NOES$12| 3 3 2 1 - - - - 1 - - 1 3




b)COandKeyPerformancelndicators mapping

Col1 12.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.3.1,2.4.3,3.1.1,3.1.2,3.1.3, 3.3.1,3.3.2.

COo2 12.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.3.1,2.4.3,3.1.1,3.1.2,3.1.3, 3.3.1,3.3.2.

COo3 12.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.3.1,2.4.3,3.1.1,3.1.2,3.1.3,3.3.1,3.3.2,4.1.1,4.1.2,4 2.1,
4.2.29.1.19.1.2,10.1.1,10.1.2,10.1.3,12.1.1,12.1.2.

CO4 12.1,13.1,1.4.1,2.1.1,2.1.2,2.1.3,2.3.1,243,3.1.1,3.1.2,3.1.3,3.3.1,3.3.2.

COs 12.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.3.1,2.4.3,3.1.1,3.1.2,3.1.3, 3.3.1,3.3.2.

ASSESSMENTPATTERN- THEORY
Test/Bloom’s Rememberi | Understanding [ Applying | Analyzing( | Evaluating | Creating Total%
Category ng (K1)% (K2) % (K3)% K4)% (K5) % (K6) % ’
CATI 20 60 20 - - - 100
CAT2 20 60 20 - - - 100
Individual 20 60 20 -
Assessment 1 /Case i i 100
Study1/Seminar1/
Projectl
Individual 20 60 20 -
Assessment 2 /Case i i 100
Study2/Seminar2/
Project 2
ESE 20 60 20 - - - 100




22SOE$13 PROGRAMMINGINJAVA

(CommontoAllBranches)

PREREQUISITES CATEGORY | L | T | P C
NIL OE 3700

Course TheobjectiveofthiscourseistoprovidestudentswiththeessentialJavaconstructs necessary for

Objectives | developing an object-oriented program.

UNIT-I FUNDAMENTALSOFJAVAPROGRAMMING | 9Periods

History and Evolution of Java- Overview of java— Operators- Control Structures— Methods- Classes and
Objects— Inheritance- Packages and Interfaces- Exception Handling.

UNIT-1I | THREADS,I/OANDSTRINGHANDLING | 9 periods

Multi threaded Programming— Enumeration- Auto boxing— Annotations- String Handling-Input/Output:
Exploring java.io

UNIT-II \ EVENTHANDLING | 9 Periods

Introducing theAWT:workingwithwindows-graphicsandtext- UsingA'W Tcontrols-LayoutManager
-Menus-IntroducingSwing

UNIT-1IV | IMAGINGANDDATABASECONNECTIVITY 9 Periods

Imaging:Creating-loadinganddisplaying-Imageobserver-Doublebuffering-Mediatracker-Image producer—
consumer— filters— animation-Java Database Connectivity

UNIT-V NETWORKING 9 Periods

Networking—RemoteMethodInvocation—JavaBeans—Javaservlets

ContactPeriods:
Lecture:45Periods Tutorial:0Periods Practical:0Periods Total: 45Periods

TEXTBOOKS

1 | Herbert Schildt, “Java, The Complete Reference “, Tata McGrawHill, 12" Edition,
2022

REFERENCES

1 | Deitel. H.MandDeitel.P.J, “Java:HowtoProgram “, PearsonEducationAsia, 9"
Edition2011

2 | Lay.S&HorstmannGaryCornell, “CoreJavaVoll “, TheSunMicrosystems &press
JavaSeries,9" Edition, 2012

3| NPTEL Course : “PROGRAMMING IN JAVA”
https://archive.nptel.ac.in/courses/106/105/106105191/




COURSEOUTCOMES: Bloom’s
Oncompletionofthecourse,thestudentswillbeableto: Taxonomy
Mapped
CO1 Write simple java programs using fundamental concepts of java like K4
controlstructures,inheritance,packages,interfacesandexception
handling
CcO2 Writejavaprogramusingmultithreadingandstringhandling K3
CO3 Writejavaprogramsformanagingeventsandtoaccessdatabase K4
CO4 Writejavaprogramstodisplayandmanipulationofgraphicalimages K3
CO5 DevelopclientserverprogramsusingRMIand servlets K3
COURSEARTICULATIONMATRIX:
COs/POs P|P|PO|PO|PO|PO|PO|PO|PO| P | P | P PSO|PSO| PSO3
O|l0]| 3 4 5 6 7, 8 9,0 0|0 1 2
10 | 11 | 12
1] 2
Co1 2121 2 2 1 0 0 0 0O-1.2]101]0 1 2 2
CcOo2 2 |1 2 2 1 0 0 0 0| 2]0]0 2 3
CO3 2 |1 2 2 1 0 0 0 0] 2]10]0 1 2 3
CO4 2 |1 2 2 1 0 0 0 0]2]10]0 1 2 3
COs5 21 2 2 1 0 0 0 0] 2]|0]2 1 2 3
22SOES$19 2 12| 2 2 1 0 0 0 0 2] 0] 1 1 2 3

b)COandKeyPerformancelndicatorsMapping

COl1 13.1,141,2.1.1,2.1.2,2.2.1,2.23,2.2.42:4.3,3.1.5,3.1.6,3.2.2,3.3.1,3.3.2,4.1.1,4.1.2,4.1.3,42.1,
4.31,4.3:2,52.2,10:1.1,10.1.2,10.1.3

CO2 13.1,1.41,2.1.1,2.1.2,2.43,3.1.5,3.1.6,3.2.2,3.3.24.1.1,4.1.2,4.1.3,42.1,43.1,43.2,
52.2,10.1.1,10.1.2,10.1.3

CO3 13.1,1.41,2.1.1,2.1.2,2.43,3.1.5,3.1.6,3.2.2,3.3.2,4.1.1,4.1.2,4.1.3,42.1,43.1,43.2,
5.2.2,10.1.1,10.1.2,10.1.3

CO4 13.1,1.4.1,2.1.1,2.1.2,2.4.3,3.1.5,3.1.6,3.2.2,3.3.24.1.1,4.1.2,4.13,4.2.1,43.1,43.2,
5.2.2,10.1.1,10.1.2,10.1.3

CO5 1.3.1,1.4.1,2.1.1,2.1.2,2.4.3,3.1.5,3.1.6,3.2.2,3.3.24.1.1,4.1.2,4.1.3,42.1,43.1,43.2,5.1.1,

522,10.1.1,10.1.2,10.1.3,12.1.1,12.2.1,12.2.2




ASSESSMENTPATTERN-THEORY

Test /
Bloom’s
Category*

Remembe
ring (K1)
%

Understandi
ng(K2)%

Applyin
g (K3)
%

Analyzin
g(K4) %

Evaluatin
g(K5)%

Creating
(K6)%

Total%

CATI

30

40

30

100

CAT2

10

30

40

20

100

Individual
Assessment1
/CaseStudy1/

Seminar 1/
Projectl

70

30

100

Individual
Assessment2
/CaseStudy?2/
Seminar 2 /
Project2

50

50

100

ESE

30

40

30

100




22SOE$14 NETWORKESSENTIALS

(CommontoAllBranches)

PREREQUISITES CATEGORY | L| T | P C
NIL OE 31 00

Course Theobjectiveofthecourseistounderstandthebasicsofnetworkingandabletoconfigure

Objectives | andtroubleshootswitchesand routers.

UNIT-1 | INTRODUCTION | 9 Periods

Introduction to Computer Networks - Goals and advantages of Computer Networks - Network
Topologies — Basic networking devices — Protocols — the need for a layered architecture - The OSI
Model andthe TCP/IP reference model-theEthernetLAN-HomeNetworking— Assemblingan office
LAN-TestingandTroubleshootingalL AN—Physicallayercabling: TwistedpairandFiber optics

UNIT-1I | WIRELESSNETWORKING | 9 Periods

Importance of Wireless Networking — IEEE-802.11 Wireless LANs — Bluetooth- WIMAX — RFIDs —
Securing the Wireless LANs — Configuring a Point to Multipoint Wireless LAN — Interconnecting
networkL ANs—Switch,BridgesandRouters.InterconnectinglL ANswiththerouter,Configuringthe
networkinterface- Autonegotiation

UNIT- ADDRESSINGANDROUTINGFUNDAMENTALS 9 Periods
I

IPv4andIPv6addressing—Subnetmasks—CIDRblocks—configurationofarouter—Consoleport connection-
userEXECmode—PrivilegedEXECmode-Configurationofaswitch—StaticVLAN
configuration-SpanningTreeprotocol-NetworkManagement—PoweroverEthernet

UNIT- ROUTINGPROTOCOLS 9 Periods
v

Static VsDynamicRouting Protocols—DistancevectorRouting—LinkStateRouting —HybridRouting
—ConfiguringRIP -NetworkServices—DHCP,DNS-AnalyzingInternetTraffic.

UNIT-V | TROUBLESHOOTINGANDNETWORKSECURITY | 9 Periods

AnalyzingComputerNetworks—FTPdatapackets—AnalyzingCampusNetworkdatatraffic—
Troubleshootingtherouterandswitchinterface, Troubleshootingfiberoptics—Intrusion—-DOS—
Securitysoftwareand hardware.

ContactPeriods:
Lecture:45Periods Tutorial:0Periods Practical:0Periods Total: 45Periods

TEXTBOOK:

1 | JeffreyS.BeasleyPiyasatNilkaew “NetworkEssentials " 3rdEdition, Pearson,2018

2 | LarryL.PetersonandBruceS.Davie “ComputerNetworks,ASystemsApproach”5th
edition,MorganKaufmannPublishersinc,2014.

REFERENCES:

1 | BehrouzA.Forouzan, “DataCommunicationsandNetworkingwith TCP/IPProtocol
Suite” SixthEditionTMH,2022.

2 | JamesF.Kurose,KeithW.Ross, “ComputerNetworking,ATop-DownApproach
Featuringthelnternet”, EighthEdition, PearsonEducation,2021.

3 | Ying-DarLin,Ren-HungHwang, FredBaker, “ComputerNetworks:AnOpenSource
Approach” McGrawHill,2012.

4 | NaderF .Mir, “ComputerandCommunicationNetworks”,SecondEdition, Prentice
Hall, 2014.




COURSEOUTCOMES: Bloom’s
Uponcompletionofthecourse,thestudentswillbeableto: Taxonomy
Mapped
CO1 | IdentifytopologiesandtypesofComputerNetworksandenumeratethe layers | K2
of the OSI model and TCP/IP
CO2 | ExplainthesignificanceofwirelessnetworksandconfigureaWireless LAN | K3
CO3 | Configureaswitcherandarouter K3
CO4 | Describebasicroutingalgorithmsandnetworkservices K3
COS5 | Troubleshoottherouterandswitchinterface K3
a)COandPO Mapping
COs/ PO P|P|P|PO|PO|PO|PO|PO| PO | PO | PO | PS |PS|PS
POs 1 OO0 |O| S5 6_ i 8 | 9 10 | 11 12 | O1 | 02| O3
3 14
2
CO1 2 30 - | -] - 1 - - - - - - 1 2 -
CO2 2 30 - | - - 1 - - - - - - 1 2 -
CO3 2 3 -12 2 1 - - - - - - 1 2 -
CO4 2 3 -121] 2 1 - - - - - - 1 2 -
COs5 2 30 - 12/ 2 1 - - - - - - 1 2 -
2280 2 3 -12 2 1 - - - - - - 1 2 -
ES$14

1-Slight,2 —Moderate,3— Substantial

b)COandKeyPerformancelndicatorsMapping

CO1 | 1.3.1,1.4.1,2.1.2,22.2,2.44,4.1.2,5.1.1,5.1.2,5.2.1,5.2.2,5.3.2,6.1.1,6.1.2

6.1.2

Cco2 | 13.1,2.1.1,2.1.2,2.1.3,2.2.1,22.2,223,224,4.1.2,5.1.1,5.1.2,52.1,52.2,53.2,6.1.1,

5.3.2,6.1.1,6.1.2

Cco3 | 13.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.1,22.2,2.2.3,2.2.44.1.1,41.2,5.1.1,5.1.2,52.1,52.2,

5.3.2,6.1.1,6.1.2

Co4 | 13.1,14.1,2.1.1,2.1.2,2.1.3,22.1,22.22232.244.1.14.1.2,5.1.1,5.1.2,5.2.1,52.2,

53.2,6.1.1,6.1.2

COo5 | 13.1,14.1,2.1.1,2.1.2,2.1.3,22.1,22.22232.244.1.14.1.2,5.1.1,5.1.2,5.2.1,52.2,




ASSESSMENTPATTERN-THEORY

Test/Bloom’s Remem | Underst | Applyin | Analyzin | Evaluati | Creatin | Total

Category* bering anding g (K3) g (K4) ng (KS) | g (Ké) %
(K1)% (K2)% % % % %

CATI 30 35 35 - - - 100

CAT2 10 45 45 - - - 100

Individual Assessment

1 /Case Study 1/ - 50 50 - - - 100

Seminarl/Projectl

Individual Assessment

2 /Case Study 2/ - 50 50 - - - 100

Seminar2/Project2

ESE 10 40 50 - - - 100




2210E$15 VIDEOCREATIONANDEDITING

(CommontoAllBranches)

PREREQUISITES CATEGORY | L | T | P C
NIL OE 3100 3

Course Upon completion of the course the students will be familiar with the principles and

Objectives techniques of video creation and editing, video production equipment and software,

visual storytelling and video production, planning, executing, and editing video projects.
alsoabletofostercriticalthinkingandcreativityindevelopingandexecutingvideo
projects.

UNIT-1 INTRODUCTIONTOVIDEOCREATIONANDEDITING | 9 Periods

Overview of video creation and editing -Brief history of video and film production -Understandingvisual
storytelling: developing documentaryand dramatic projects- introduction to digital and film systems

UNIT-II [ PRE-PRODUCTION | 9 Periods

Developing a concept and idea - Scriptwriting-and storytelling -The Digital image-Film systems
andcameras -The film image - Case Study : Non linear editingsystem

UNIT-TII | PRODUCTION | 9 Periods

Camera operation and techniques: The video camcorder- The Lens - Lighting and sound recording
techniques - Directing actors and crew -Conducting interviews -Shooting the movie - Case Study :
Professional video zoom lenses

UNIT-1IV | POST-PRODUCTION | 9 Periods

Picture and Dialogue editing -Editing digital video -sound editing and mixing -Color grading and
correction-Sound editing and mixing — working with filmin post productionCase Study : Digital Audio
Recording

UNIT-V | DISTRIBUTIONANDPROMOTION | 9 Periods

Presenting the project - funding sources -budgets- business arrangements- legal and copyright issues-
distribution and marketing - publicity and the marketing campaigns-building and sustaining a career -
Case Study : Creating a short movie.

ContactPeriods:
Lecture:45Periods Tutorial:0Periods Practical:0Periods Total: 45Periods

TEXTBOOK:

1 | Steven Ascher and Edward Pincus,The Filmmaker's Handbook: A Comprehensive Guide for the
Digital Age,Fifth edition Penguin Publishing Group, 2012

REFERENCES:

1 | WalterMurch,IntheBlinkofanEye: APerspectiveonFilmEditing",Silman-James Press,2001

2 | Karel Reisz and Gavin Millar,The Technique of Film Editing",second edition ,Taylor and Francis
Group 2017

3 | KenDancyger, Thetechniqueoffilmandvideoediting, fifthedition,Elsevier2011.

4 | ChrisKenworthy,Digitalvideoproductioncookbook,OReillyMedia,2006

5 | MarkBrindle, TheDigitalFilmmakingHandbook,QuercusPublishing,2014




COURSEOUTCOMES: Bloom’s
Oncompletionofthecourse,thestudentswillbeableto: Taxonomy
Mapped

COl1 | Demonstrateanunderstandingofthehistoryandevolutionofvideo production and 2
editing.

CO2 | Developandexecuteaconcept,script,andstoryboardfor avideoproject 3

CO3 | Plan and prepare for a video shoot, including casting, location scouting, and 3
budgeting.

CO4 | Editandassemblevideofootageusingbasicandadvancededitingtechniques. 2

COS5 | Promoteanddistributethefinalvideoonvarious platforms. 1

CourseArticulationMatrix

COs/ PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO | PO | PO | PO | PO |PSO | PS
POs 8 9 10 11 12 1

COl1 2 1 1 1 0 0 0 0 0 0 0 0 1

CO2 1 2 3 2 5 0 0 0 0 0 0 0 1

CO3 1 2 1 3 3 0 1 0 3 1 2 0 1

CO4 1 2 2 2 3 3 0 0 3 1 2 0 1

CO5 1 2 2 2 3 3 1 3 ) 3 2 0 1
22I0E

$15 1 2 2 2 2 1 0 1 2 1 1 0 1

1-Slight,2—Moderate,3—Substantial

b)COandKeyPerformancelndicatorsMapping

CO | KeyPerformance Indicators

Ccol | 1.1.1,1.2.1,1.31,2.1.1,2.1.2,2.2.4,2.4.1,3.1.4,3.4.1,4.1.3,

co2 [ 1.1.1,2.1.1,2.1.2,2.1.3,2.2.1,2.2.2,2.4.3,3.1.1,3.1.2,3.1.3,3.1.6,3.2.1,3.2.2,3.2.3,3.3.1,3.4.1,3.4.2 4.
1.1,4.1.3,42.1,43.1,43.2434,5.1.1,5.1.2,52.1,5.2.2,5.3.1,53.2,

CO3 [ 1.1.1,2.1.1,2.1.3,2.1.3,2.2.1,2.2.2,2.2.3,2.2.42.3.2,2.43,3.2.1,3.2.2,3.3.1,34.24.1.1,4.1.3,4.1.4 4.
2243.1,432433,5.1.1,5.1.2,52.1,5.2.2,53.2,7.1.1,9.1.1,9.1.2,9.2.1,9.2.2,9.2.3,10.1.1,11.2.1,
11.3.1,11.3.2

CcOo4 | 1.1.1,2.1.1,2.1.3,2.1.3,2.2.1,2.2.2,2.2.3,2.2.42.3.2,2.4.3,3.2.1,3.2.2,3.3.1,3.3.2,3.424.1.1,4.1.3,4
2.1,
,43.1,432,5.1.1,5.1.2,52.1,52.2,53.2,6.1.1,6.1.2,9.1.1,9.1.2,9.2.1,9.2.2,9.2.3,10.1.1,11.3.1,11.
32

CO5 | 1.1.1,2.1.3,2.2.1,22.222.32.2.42.3.22.43,3.2.1,3.2.3,3.3.1,3.3.2,3.4.2,4.1.1,4.1.3,
43.1,43.2433,5.1.1,5.1.2,5.2.1,5.2.2,53.1,5.3.2,6.1.1,6.2.1,7.12,8.1.1,8.2.1,8.2.2,,
9.1.1,9.1.2,9.2.1,9.2.2,9.2.3,9.2.4,9.3.1,10.1.1,10.1.2,10.1.3,10.2.1,10.2.2,10.3.1,10.3.2,
11.1.1,11.1.2,11.2.1




ASSESSMENTPATTERN-THEORY

Test/Bloom’s | Remembering | Understanding | Applying | Analyzing | Evaluating | Creating | Total
Category* (K1) % (K2) % K3) % | (K4 % (KS) % Ke6) % | %
CATI 30 30 40 - - - 100
CAT2 30 30 40 - - - 100
Assignmentl 30 30 40 - - - 100
Assignment2 30 30 40 - - - 100
Othermodeof - -- -- -- -- -- --
internal
assessments,if
any
ESE 30 30 40 - - - 100




2210E$16 DIGITALMARKETING

(CommontoAllBranches)

PREREQUISITES CATEGORY | L | T | P C
NIL OE 3700
Course To give insight on the framework to analyze, strategies and plan digital

Objectives | marketing and communication activities for typical marketing situations.
Familiarize with the key tools and techniques of digital marketing that are
popularly used by professionals in the real world of digital marketing and help
them develop the ability to formulate and analyze key metrics to evaluate the
performance of typical digital marketing efforts.

UNIT-1 INTRODUCTIONTODIGITALMARKETING | 9 Periods

Basics of Digital Marketing - online marketplace analysis: digital marketing environment -
consumer choice and digital influence online consumer behavior-competitors -suppliers- new
channelstructures-rateofenvironmentchange-economicforce-politicalforce-legalforce
-socialforce-culturalforce.

UNIT-1I | DIGITALMARKETINGSTRATEGY DEVELOPMENT | 9 Periods

Digital marketing strategy - The impact of digital media and technology on the marketing
mix: product- price-place-promotion -people, process ‘and physical evidence- relationship
marketing usingdigitalplatforms: thechallengeofcustomer engagement - customerlifecycle
management

UNIT-1II | DIGITAL MARKETING IMPLEMENTATION AND 9 Periods
PRACTICE

Delivering the online customer experience: planning website designand redesign projects -
initiation of the website project - defining site or app requirement - designing the user
experience - development and testing of content - site promotion or traffic building -
campaign planning for digital media

UNIT-1V | MARKETINGCOMMUNICATIONSUSINGDIGITAL 9 Periods
MEDIA CHANNELS

Search engine marketing - online public relations - affiliated marketing - interactive display
advertising -email marketing and mobile text messaging- social media and viral marketing -
offline promotion techniques

UNIT-V | EVALUATION OF DIGITAL CHANNEL 9 Periods
PERFORMANCE

Create a performance management system - performance metric framework - tools and
techniques for collecting metrics -customer experience and content management - online
consumer behavior- online retailing - customer acquisition in B2B marketing -online inter-
organizational trading

Contact Periods:
Lecture:45PeriodsTutorial:0Periods Practical:0Periods Total:45Periods




TEXTBOOK:

| 1 | DaveChaffeyFionaEllis-Chadwick,DigitalMarketing,sixthedition,2016

REFERENCES:

1 | PuneetsinghBhatia,FundamentalsofDigitalMarketing,PearsonIndiaEducationservices,2017

2 | Mathur,Vibha,Arora,Saloni,"DigitalMarketing",PHILearningPvt.Ltd.,2020

Strategic, Targeted, and Measurable Online Compaigns, Wiley 2016

3 | Ian Dodson, The Art of Digital Marketing: The Definitive Guide to Creating

techniques,BPB PUBN,2021

4 | Dr.Shakti Kundu, Digital Marketing Trends and Prospects:Develop an effective Digital
Marketing strategy with SEO, SEM, PPC, Digital Display Ads & Email Marketing

5 | SeemaGupta,Digital Marketing, ThirdEdition,McGraw Hill 2022

6. | SimonKingsnorth,DigitalMarketingStrategy: AnIntegrated ApproachtoOnline Marketing,

Kogan page,2022
COURSEOUTCOMES: Bloom’s
Taxonomy
Oncompletionofthecourse,thestudentswillbeableto: Mapped
CO1 | Explain the role and importance of digital marketing in a rapidly changing K1
business landscape
CO2 | Discussthekeyelementsofadigitalmarketingstrategy K2
CO3 | Demonstrateadvancedpracticalskillsincommondigitalmarketingtools such as K2
Social media and Blogs
CO4 | Demonstrateadvancedpracticalskillsincommondigitalmarketingtools such as K2
SEM
COS5 | understandonlineconsumerbehaviorandinfluencetheextenttowhich individuals K2
are likely to engage with the digital marketplace
CourseArticulationMatrix
COs/POs PO | PO | PO | PO | PO| PO [ PO | PO | PO | PO | PO | PO | PSO | PSO
1 2 3 4 5 6 7 8 9 10 11 12 1 2
Col 1 1 2 2 - - - - - - - - 2 2
CO2 1 1 2 2 - - - - - - - - 2 2
CO3 1 1 2 2 3 - - - - - - - 2 2
CO4 1 1 2 2 3 2 3 3 3 3 3 3 2 2
COs5 1 1 2 2 | 3 3 3 3 3 3 2 2
2210E$16 1 1 2 2 1 1 1 1 1 1 1 1 2 2

1-Slight,2—Moderate,3—Substantial




b)COandKeyPerformancelndicatorsMapping

CO KeyPerformancelndicators

co1l | 1.1.1,2.1.1,2.1.2,3.1.1,3.1.6,3.2.1,3.2.2,3.2.3,3.3.1,4.1.1,4.1.3,42.1,43.3,

co2 |1.1.1,2.1.1,2.1.2,3.1.1,3.1.6,3.2.1,3.2.2,3.2.3,3.3.1,4.1.1,4.1.3,42.1,43.3,

co3 |1.1.1,2.1.1,2.1.2,3.1.1,3.1.6,3.2.1,3.2.2,3.2.3,3.3.1,4.1.1,4.1.3,42.1,433,5.1.1,5.1.2,5.2.1,5.2.2,5.3.1,5.
32

co4 | 1.1.1,2.1.1,2.1.2,3.1.1,3.1.6,3.2.1,3.2.2,3.2.3,3.3.1,4.1.1,4.1.3,42.1,433,51.1,5.1.2,5.2.1,
52253.1,53.2,6.1.1,7.1.1,7.1.2,7.2.1,7.2.2,8.1.1,8.2.1,8.2.2,9.1.1,9.1.2,9.2.1,9.2.2,9.2.3,9.2.4,9.3.1,10
A1,
10.1.2,10.1.3,10.2.1,10.2.2,10.3.1,10.3.2,11.1.1,11.1.2,11.2.1,11.3.1,11.3.2,12.1.1,12.1.2,12.2.1,12.2.2,
12.3.1,12.3.2

Ccos |1.1.1,21.1,2.1.2,3.1.1,3.1.6,3.2.1,3.2.2,3.2.3,3.3.1,4.1.1,4.1.3,4.2.1,43.3,5.1.1,5.1.2,5.2.1,

7.1.1,7.1.2,72.1,7.2.2,8.1.1,8.2.1,8.:2.2,9.1.1,9.1.2,9.2.1,9.2.2.9.2.3.9.2.4,9.3.1,
10.1.1,10.1.2,10.1.3,10.2.1,10.2.2,10.3.1,10.3.2,11.1.1,11.1.2,11.2.1,11.3.1,11.3.2,12.1.1,12.1.2,12.2.1,
12.2.2,12.3.1,12.3.2

ASSESSMENTPATTERN-THEORY

Test/Bloom’s Rememberin | Understandin | Applying | Analyzing | Evaluatin | Creatin | Tota
Category* g (K1) % g (K2) % (K3) % (K4) % g (K5) % g (K6) 1%
%
CATI 30 30 40 - - - 100
CAT2 30 30 40 - - - 100
Assignmentl 30 30 40 - - - 100
Assignment2 30 30 40 - - 100
Othermodeof
internal B B B B B B B
assessments,if
any
ESE 30 30 40 - - - 100




22BOE$17 PRINCIPLESOFFOODTECHNOLOGY
(CommontoAllBranches)
PREREQUISITES CATEGORY L T P| C
NIL OE 3 0 0| 3
Course Tolearnaboutthevariousfoodconstituentsanditsadditives. Tolearnaboutvariousmicrobes
Objectives associatedwithfood. Tolearnaboutdifferentfoodprocessingand
preservationtechniques.
UNIT-1 FOODANDENERGY | 9Periods

Constituents of food — carbohydrates, lipids, proteins, water, vitamins and minerals, dietary sources, role
andfunctional properties in food, contribution to organoleptic and textural characteristics.

UNIT-1I | FOODBORNEDISEASES | 9Periods

Classification—foodinfections—bacterialandothertypes;foodintoxicationsandpoisonings—bacterialandnon-
bacterial;foodspoilage—factorsresponsibleforspoilage,spoilageofvegetable, fruit,meat,poultry,beverageand other
food products.

UNIT- I | FOOD ADDITIVES | 9Periods

Classification,intentionalandnon-intentionaladditives,functionalroleinfoodprocessingandpreservation; food
colourants — natural and artificial; food flavours; enzymes as food processing aids.

UNIT-1V | FOODPRESERVATION | 9Periods

Principlesinvolvedintheuseofsterilization,pasteurizationandblanching,thermaldeathcurves of
microorganisms,canning;frozenstorage-freezingcharacteristicsoffoods,microbialactivityatlowtemperatures, factors
affecting quality of foods in frozen storage; irradiation preservation offoods.

UNIT-V | FOODPACKAGING [ 9Periods

Typesofpackagingmaterialandcontainers;Interactionsbetweenpackagingandfoods;Packing-
meat,dairy,freshfruitsandvegetables,beveragesandconfectionaries;Foodpackagingclosureandsealingsystem;
Nutrition labelling and legislative requirements.

ContactPeriods:
Lecture:45Periods Tutorial:0Periods Practical:0Periods Total:45Periods

TEXTBOOK

1 |T.P.Coultate, Food—TheChemistryOfltsComponents,6” Edn. RoyalSociety, London,2015.

2 |W.C.FrazierAndD.C. Westhoff, FoodMicrobiology,4thEd.,Mcgraw-HillBookCo., NewYork
2013.

REFERENCES

1 | SrinivasanDamodaranandKirkL.Parkin., “Fennema’sFoodChemistry”, CRCPress, Sthedition. 2017.

FellowsP.J, “FoodProcessingTechnology: PrinciplesandPractices”’, WoodheadPublishing4th edition,2016-

3 | B.Sivasanker,FoodProcessingAndPreservation, Prentice-HallOfIndiaPvt.Ltd. NewDelhi 2002.




COURSEOUTCOMES: Bloom’s
Taxonomy
Uponcompletionofthecourse,thestudentswillbeableto: Mapped
CO1 learndifferentconstituentspresentinfoodandmicroorganisminvolvedin K1
processing of food.
CcO2 learnprinciplesanddifferentpreservationstechniquesoffoodcanalsobeknown. K1
COo3 learntechniquesinvolvedinmodernfoodprocessingandimpactoftheprocesson food K2
quality.
CO4 Explainvariouspreservationandpackagingtechniquesforfoodproduct K2
COs5 Describetherelationshipbetweenfoodandmicroorganismthatbasisfor K2
fermentationandpreservation
a)CourseArticulationMatrix
COs/POs| PO1 | PO2 PO3 PO4 POS POG PO7 PO§ PO9 PO1(0 PO11] PO12 PSO1 PSO2
Col 1 - - 1 - - - - 2 3 - - 1 3
CO2 1 - - - - - - - - 3 - - 1 3
CO3 1 - - 2 - 2 - - - 3 - - 1 3
CO4 1 - 1 - - - - - - *] - - 1 3
CO5 1 - 2 - - - - - - »] - - 1 3
22BOES17 1 - 1 1 - 2 - - 2 3 - - 1 3
1-Slight, 2-Moderate,3— Substantial
b)COandKeyPerformancelndicatorsMapping
COl1 14.2,2.1.3
CO2 14.1,3.1.3
CO3 144,214
CO4 14.1,2.133.4.2
CO5 141,221
ASSESSMENTPATTERN-THEORY
Test/ | Remembering| Understanding| Applying | Analyzing | Evaluating | Creating | Total
Bloom’s (K1)% (K2)% (K3)% (K4) % KS) % (K6)% %
Category*
CATI 50 50 - k - - 100
CAT2 60 40 - - - - 100
Individual
Assessment]
/CaseStudyl/ 50 50 _ _ _ _ 100
Seminar 1/
Projectl
Individual
Assessment2
/CaseStudyZ/ 50 50 _ _ _ _ 100
Seminar 2 /
Project2
ESE 50 50 - - - - 100




22BOE$18 BIOLOGYFORENGINEERS
(CommontoAllBranches)
PREREQUISITES CATEGORY| L T P | C
NIL OE 3 0 0 3
Course 1. Understandandinterpretcommonlyreportedstatisticalmeasurespublishedin
Objectives healthcare research
2. Analyzethedifferenttypeofdatausingappropriatestatisticalsoftware
3. Demonstrateagoodunderstandingofdescriptivestatisticsandgraphicaltools
4. Explainfundamentalconceptsofestimationandhypothesistestingandbe
confident when interpreting P values and confidence intervals
UNIT-I BASICSOFCELLBIOLOGY | 9periods

Anoverviewof cells — origin andevolution of cells-celltheory-classification ofcells — prokaryoticcellsand
eukaryotic cells; Structure of prokaryotic and eukaryotic cells and their organelles comparison ofprokaryotic
and eukaryotic cells; Transport across membranes — diffusion - active and passive diffusion.

UNIT-II | BASICSOFMICROBIOLOGY | 9periods

Classification of microorganism-microscopic examination of microorganisms; Structural organization and
multiplication of bacteria-viruses-algae and fungi; Microorganism used for the production of penicillin-
alcohol and vitamin B-12.

UNIT-1IT | HUMANANATOMYANDPHYSIOLOGY | 9periods

Basicsothumananatomy-tissuesofthehumanbody-epithelial-connective-nervousandmuscular; Nervous
system-Respiratory System-Circulatory system and Digestive system.

UNIT-1V | BIOMOLECULESANDIMMUNESYSTEM | 9periods

IntroductiontoBiochemistry-classification-structureandpropertiesofcarbohydrates- proteins- lipidsand nucleic
acids; Innate and acquired immunity; Types of immuneresponses.

UNIT-V | APPLIEDBIOLOGYFORENGINEERS | 9periods

Overviewofbiosensors-glucometerapplications-medicine;Microarrayanalysistodiagnosethecancer;
Microbial production of biofuels; Applications of stem cells.

ContactPeriods:45
Lecture:45Periods Tutorial:0Periods Practical:0Periods Total:45Periods

TEXTBOOK

1 DarnellJ,LodishH, BaltimoreD. “MolecularCellBiology”, W.H.Freeman;S8thEdition, 2016.

2 PelczarMJ,ChanECSandKreinNR, “Microbiology”, TataMcGrawHill, 5SthEdition, New
Delhi.2001.
3 WulfCrugerandAnnelieseCruger, “ATextbookofIndustrialMicrobiology”,Panima Publishing

Corporation, 2nd Edition, 2000.




REFERENCES

1 DavidL.NelsonandMichaelMCox, “Lehninger’sPrinciplesofBiochemistry”,
MacmillanWorthPublisher, 4thedition,2004.
BrainR.Eggins, “ChemicalSensorsandBiosensors”,JohnWiley &Sons, 2002.
3| AntonMoser, “BioprocessTechnology,KineticsandReactors”,Springer, Berlin(Verlag), Is
t edition, 1998
4 KubyJ, “Immunology”,WHFreeman&Co., 7th edition, 2013.
COURSE OUTCOMES: Bloom’s
Taxonomy
Oncompletionofthecourse,thestudentswillbeableto: Mapped
CO1 Understandthefunctionsofcell andtheirstructuralorganization K1
CcO2 Describethemechanismsandroleofcellinimmune system K1
CO3 Getfamiliarizedbiomoleculesandhumananatomysystem K2
CO4 lustratetheapplicationsofmicrobesinindustrial process K3
CO5 Applytheengineering concepts in biology K3
a)CourseArticulationMatrix
COs/POs| PO1| PO2| PO3| PO4| POS| POS| PO7| Pos| Po9 "0 | P91 TD | pso1| pso2
COl - 1 - - - 2 2 2 - - 1 2 2 2
CO2 1 - - 1 1 - - 2 3 3 2 2 1 3
CO3 1 1 - £ 2 Ml - 1 1 - - - 1 3
CO4 - - - : 1 - 3 2 30 3] 1] 1 1 3
CO5 - 2 - 1 3 - - - - - - - 2 2
22BOE$18 1 1 - 1 2 2 2 ) 3 3 2 2 2 3
1-Slight, 2—Moderate, 3— Substantial
b)COandKeyPerformancelndicatorsMapping
CO1 222,6.1.1,7.1.2,8.1.1, 11.1.1, 12.1.2
cOo2 1.1.1,4.2.1,5.2.1,8.1.1,9.1.1,9.2.1,10.1.1, 10.1.2,11.1.1, 12.1.2
CO3 1.1.1,2.1.1,8.1.1,9.1.1
CO4 5.2.1,8.1.1,9.1.1,9.2.1,10.1.1, 10.1.2,11.1.1, 12.1.2
CO5 1.1.1,2.2.2,4.2.1,5.2.1,6.1.1,7.1.2,8.1.1,9.1.1,9.2.1,10.1.1, 10.1.2,11.1.1, 12.1.2




ASSESSMENTPATTERN-THEORY

Test / Remembering Understanding| Applying| Analyzing | Evaluating| Creatin | Total
Bloom’s (K1)% (K2)% (K3)% (K4) % (K5) % | g (Ké) %
Category* %
CATI 50 10 10 10 10 10 100
CAT2 50 10 10 10 10 10 100
Individual
Assessment 1 /Case
Study1/Seminarl/ 20 20 20 20 10 10 100
Projectl
Individual
Assessment 2 /Case
Project 2
ESE 50 10 10 10 10 10 100




VALUEADDEDCOURSES

22EVA$02 ELECTRICALSAFETY

PREREQUISITES CATEGORY | L |T| P| C
NIL EEC 1 (00| 1
Course To develop skills in identifying the presence of electrical hazards, implementing
Objectives measures to minimize risks and developing skills in investigative techniques for

determining the cause of electrical accidents, fires and explosions.

UNIT-1 ELECTRICALHAZARDS 5 Periods

Primary and secondary hazards - Human safety in the use of electricity. Energy leakage - Clearances
andinsulation -Currentsurges--Heatingeffects ofcurrent -Electromagnetic forces-Coronaeffect - Static
electricity — Definition, sources, hazardous 'conditions, electrical causes offire and explosion -
lonization, spark and arc ignition energy

UNIT-II PROTECTIONSYSTEMS 5 Periods

Fuse, circuit breakers and overload relays — Protection against over voltage and under voltage — Safe
limits of amperage — Voltage — Safe distance from lines - Protection against Electric Shock - -
Protection against Direct Contact - Protection  against Thermal Effects —Earthing -
EmergencySwitching - Protective devices :RCCB and ELCB-Installation of lightning arrestor

UNIT-III ELECTRICALSAFETYSTANDARDS 5 Periods

Nationalelectricalsafetycode ANSI. -Indianelectricityact andrules-Statutoryrequirementsfrom electrical
inspectorate- Safety in handling hand held electrical appliances tools

ContactPeriods:

Lecture:15Periods Tutorial:0Periods Practical:0Periods Total:15Periods

TEXTBOOK:

1 | W.FordhamCooper “ElectricalSafetyEngineering " Thirdedition, Butterworth&Co., 1996

2 | D.C.Winburn “PracticalElectricalSafety "MarcelDekkerinc., 1988

REFERENCES

1 | JohnCadick,MaryCapelli-Schellpfeffer, DennisNeitzel, "ElectricalSafetyHandbook", Fourth
edition, McGraw-Hill, 2012.

2 | J. Maxwell Adams, “Electrical Safety - A Guide To The Causes And Prevention Of Electrical
Hazards”, The Institution of Electrical Engineers, 1994.

3 | IndianElectricityActandRules, Governmentofindia.




COURSEOUTCOMES: Bloom’s
Oncompletionofthecourse,thestudentswillbeableto: Taxonomy
Mapped

COl | Explainthe hazardsofelectricityand effects. K2

CO2 | Selectappropriatepersonalprotectiveequipmentforavarietyof K3
applications.

CO3 | Analyzeelectricalhazardsandinfersafetyproceduresusing appropriate K4
protective equipment.

CO4 | Assessandprovidesolutionstopracticalproblems. K5

COS | Applyknowledgeofsafetystandards K3




COURSEARTICULATIONMATRIX:

a)COandPO Mapping
COs/P ([P | PO [PO (PO |PO |PO |[PO [PO (PO |PO |PO |PO |PSO |PSO |PSO3
Os (0] 5 3 4 5 6 7 8 9 10 11 12 1 2
1

colr |- |2 1 2 1 2 3 3 1 3 - 2 1 1 1
co2 |3 |2 2 2 2 - 2 - - 1 2 - 1 1 1
co3 |3 |3 2 2 2 3 2 2 1 1 2 - 1 1 1
co4 |3 |3 1 2 2 - - - - 2 3 2 1 1 1
Co5 |3 |3 1 2 2 3 2 2 1 - - 3 1 1 1
22EV |3 |3 1 2 2 3 2 2 1 2 2 2 1 1 1
A$02

1-Slight,2 —Moderate,3— Substantial

b)COandKeyPerformancelndicatorsMapping

COl [2.2.1,222,22322.42443.143.1.53.2334.14.1.1,42.1,43.3,43.453.1,5.3.2,6.2.1,7.1.1,7.1.
2,72.1,7.2.2,8.1.1,8.2.2,9.2.1,9.2.2,10.1.1,10.1.2,10.1.3,10.2.1,10.2.2,12.2.1,12.2.2,12.3.1,12.3.2

co2 | 1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.1,2.2.322.42.42,243,2.44,3.1.3,3.1.4,3.1.5,3.1.6,3.2.1,3.
2233.1412414421,5.1.2,5.2.2,5.3.2,7.1.1,7.2.2,10.1.1,10.3.1,11.2.1,11.1.2,11.3.2

CO3 | L.I.L,I12,121,1.3.1,1.4.12.1.1,2.1.22.1.322.12232242422432443.13,3.1.43.1.53.1.63.2.1,3.
2233.1,4.124.1442.15.12,522,53.2,71.1,7.2.2,10.1.1,10.3.1,11.2.1,11.1.2,11.3.2

Cco4 | 1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.1,2.2.3,2.2.4,2.42,2.43,2.44,3.1.3,3.1.4,3.1.5,3.1.6,3.2.1,3.
22331412414421,5.12,522,532,7.1.1,722,10.1.1,10.3.1,11.2.1,11.1.2,11.3.2

COos | 1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.2,2.1.3,2.2.1,2.2.3,2.3.1,2.32,2.4.1,2.4.2,2.43,2.44,3.1.6,3.2.1,3.2.2,3.2.3 4.
1.1,413,4.14,5.1.1,52.1,5.3.1,8.22,9.1.2,72.1,72.2,6.2.1,6.1.1,5.3.2,5.3.1,5.3.2,12.1.2,12.2.2,12.3.2




22EVAS$03 EMBEDDEDSYSTEMS

PREREQUISITES CATEGORY (L | T|P| C
NIL EEC 10|60 1
Course Todisseminatetheexpertiseofembeddedsystemstodevelopcontroltechniquesfor realistic

Objectives applications.

Course Content 15Periods

Basicarchitecture-Programmingtechniques—P WMGeneration,MotorControl, ADC/DACand LCD and
sensor—interfacing.

1. DesignwithMicrocontrollers(PICMicrocontrollers)
2. DesignwithFPGA-basedcontrollersusingthesystemgeneratortool
3. DesignwithDigitalsignalprocessors(TMS320C2XXX)

Contact Periods:

Lecture:15Periods Tutorial:0Periods Practical: -Periods Total:15Periods

TEXTBOOK

1 | PIC16F87Xmicrocontroller,usermanualmicrochiptechnologyinc,2013.

2 | TMS320C28XDSPusermanual, Texasinstruments,2015.

3 | XilinxSystem GeneratorforDSP,userguide XilinxInc,2012

REFERENCES(Minimum4andMaximum6):

1 | Peckol, “Embeddedsystem Design”,JohnWiley &Sons,2010.

LylaBDas, “EmbeddedSystems-AnlntegratedApproach’, Pearson,2013.

RajKamal “EmbeddedSystems’TataMcGraw-Hill, ThirdEd. 2017.

B W

TammyNoergaard, “Embedded SystemsArchitecture”, Elsevier, SecondEd. 2012

COURSEOUTCOMES: Bloom’s
Uponcompletionofthecourse,thestudentswillbeableto: Taxonomy
Mapped
CO1 | Reviewbasicprogrammingskills K2
CO2 | Chooseadifferenttoolforembeddedsoftwaredevelopment K3
CO3 | Develophardwarecomponentsfordiverseapplications. K3
CO4 | Analyzethesystemfordifferentoperatingconditions. K4
COS5 | Createasolutioninreal-timeforsocietalproblem K5




COURSEARTICULATIONMATRIX:

a)COand POMapping
COs/POs | P| PO | PO | PO | PO |PO | PO | PO | P | PO PO PO PSO | PSO | PSO
0| 2 3 4 5 6 7 8 O |10 11 12 1 2 3
1 9
co1 31 2 3 2 2 2 1 - - - 1 1 3 2 2
CO2 31 3 3 2 2 2 - - - - 1 1 2 2 2
COo3 31 2 3 2 2 2 1 - - - 1 1 3 3 2
CO4 31 3 3 2 2 2 - - - - 1 1 2 2 2
CO5 21 2 3 2 2 2 - - - - 1 1 3 3 3
22EVAS03 |3| 2 3 2 2 2 1 = - - 1 1 2 2 2

1-Slight, 2-Moderate,3— Substantial

b)COandKeyPerformancelndicatorsMapping(TimesNewRoman,Sizel1)

co1

1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.2.3,2.3.1,2.3.2,2.4.1,2.4.2,2.43,2.443.1.1,3.1.2,3.1.4,
3.1.5,3.1.6,3.2.1,3.22,323,33.1,34.1,3.42,4.1.1,4.1.2.42.1,43.1,43.3,5.1.1,52.1,5.2.2,6.1.1,
7.1.1,11.1.1,12.1.2, 12.2.1

Cco2

1.1.1,1.1.2,1.2.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.2,2.2.3,2.3.1,2.3.2,2.4.1,2.42,2.43,244,3.1.1,3.1.2,
3.143.153.1.63.2.1,3.22,3.2.3,33.1,3.4.1,3.424.1.1,4.1.24.2.143.1,43.3,5.1.1,5.2.1,5.2.2,
6.1.1,11.1.1,12.1.2, 12.2.1

Cco3

1.1.1,1.1.2,1.2.1,1.3.1,2.1.2,2.1.3,2.2.2,2.2.42.3:1,2.3.2,2.42,24.3,3.1.1,3.1.2,3.1.3,3.1.4,3.1.5,
3.1.6,3.2.1,3.2.23.23,33.1,34.1,34.2,4.1.1,4.1.242.1.43.1,43.3,5.1.1,52.1,5.2.2,6.1.1,7.1.1,
11.1.1,12.1.2,12.2.1

Co4

1.1.1,1.1.2,1.2.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.2,2.2.3,2.3.1,2.3.2,2.4.1,2.42,2.43,2.4.43.1.1,3.1.2,
3.14,3.1.5,3.1.6,3.2.1,3.2.2,3.2.3,3.3.1,34.1,3.42,4.1.1,41.2.42.1,43.1,43.3,5.1.1,5.2.1,5.2.2,
6.1.1,11.1.1,12.1.2, 12.2.1

CO5

1.1.1,1.3.1,1.4.1,2.1.1,2.1.3,22.2,2.2.3,2.3.22.41,2.42,243,244,3.1.1,3.1.2,3.1.4,3.1.5,3.1.6,
321,32232333.1,34.1,3424.1.14.1.2,42.143.1,433,5.1.1,5.2.1,52.2,6.1.1,11.1.1,
12.1.2,12.2.1




22EVA$04 ELECTRICALWIRINGANDMAINTENANCEOFHOUSEHOLD
APPLIANCES
PREREQUISITES CATEGORY |L|T|P| C
NIL EEC 1100 1
Course To impart knowledge on the different conductor and wiring systems used in
Objectives residentialandcommercialwiringinaccordancewiththecodesandauthoritiesfor
installation.
Course Content 15 Periods

1. Conductors,Insulators&itstypes
2. Crimping&CrimpingTools,Soldering
3. JointsinElectrical Conductor
4. Conceptofthegaugeof wire,conductor
5. DeterminationofFusesizeaccordingtotheloadofthecircuitanditslocation
6. Studyofdifferentcomponentsusedinhousewiring.
7. Conceptofearthing,purpose&types
8. Pipeearthing&Plate earthing
9. Earthingofdomesticinstallation
10. UseofMegger&Testlampsinfault location
11. Energymeterinstallation
12. Repairandservicetechniqueofthome appliances
13. ThreePhaseSelectorSwitch-WiringDiagram
14. OnlineandOfflineUPS

Contact Periods:

Lecture:15Periods Tutorial:0Periods Practical:0Periods Total: 15 Periods

TEXTBOOK(Maximum?2):(TimesNewRoman,Sizel 1,Italics, BookName-BOLD, Sentence case)

PhilSimons, “ElectricalWiring Residential’, CengagelLearning, 17th Ed., 2011

StephenLHerman, “ElectricalWiringIndustrialEdition”, CengageLearning, 1 5thEd., 2014

REFERENCES(Minimum4andMaximum6):

NewtonHarrison, “ElectricWiring:DiagramsandSwitchboards”, NabuPress,201 1

DavidWRongey, "Home Electric Wiring”, Guide,2013.

Black&Decker: “CompleteGuide toWiring”, 7thEd, 2017.

W

“Ultimate Guide: Wiring”, CreativeHomeOwner, 8th Ed., 2017




COURSE OUTCOMES: Bloom’s
Uponcompletionofthecourse,thestudentswill beable to: Taxonomy
Mapped
CO1 | Selectappropriateelectricaltools,wires,protectivedevicesandwiring K4
accessories.
CO2 | preparewiringdiagramsusingconduitsystem ofwiring K3
CO3 | EmployISstandardsforelectricalwiring. K3
CO4 | Constructdifferenttypesofwiringjoints. K3
CO5 | Analyseandrepairthehouse-holdappliance K4
COURSEARTICULATIONMATRIX:
a)COand POMapping
COs |P | PO |PO | PO | PO | PO | PO | PO | PO | PO | PO |PO |PSO | PSO |PSO
/PO | O 5 3 4 5 6 7 8 9 10 11 12 1 2 3
R
co1l | 3 2 3 3 3 2 1 - - - 1 1 3 2 2
co2 | 3 3 3 3 3 2 = - < - 1 1 2 2 2
co3 | 3 2 3 3 3 2 1 - - - 1 1 3 3 2
co4 | 3 3 3 3 3 2 - - - - 1 1 2 2 2
COo5 | 2 2 3 3 3 2 3 . = = 1 1 3 3 3
22EVA
3 2 3 3 3 2 1 - - - 1 1
$04 2 2 2

1-Slight, 2-Moderate,3— Substantial




b)COandKeyPerformancelndicators Mapping

co1

1.1.1,1.1.2,1.2.1,1.3.1,1.41,2.1.1,2.1.2,2.2.3,2.3.1,2.3.2,2.4.1,2.4.2,2.4.3,2.4.4,3.1.1,3.1.2,3.1.4,
3.1.5,3.1.6,3.2.1,3.2.2,3.2.3,3.3.1,3.4.1,3.4.2,4.1.1,41.2,41.3,4.21,43.1,43.3,5.1.1,5.1.2,5.2.1,
5.2.2,53.1,6.11,7.1.1,11.1.1,12.1.2,12.2.1

Cco2

1.1.1,1.1.2,1.2.1,1.31,1.4.1,2.1.1,2.1.2,2.1.3,2.2.1,2.2.2,2.2.3,2.2.4,2.3.1,2.3.2,2.4.1,2.4.2,2 4.3,
24431.1,3.1.2,3.14,3.153.1.6,3.2.1,3.2.2,3.2.3,3.3.1,3.4.1,3.4.2,41.1,4.1.2,41.3,4.2.1,43.1,
43.3,511,51.2,5.21,5.2.253.1,6.1.1,11.1.1,12.1.2,12.2.1

Cco3

1.1.1,1.1.2,1.2.1,1.3.1,2.1.2,2.1.3,2.2.2,2.2.4,2.3.1,2.3.2,2.4.2,2.4.3,3.1.1,3.1.2,3.1.3,3.1.4,3.15,
3.1.6,3.2.1,3.2.2,3.23,33.1,34.1,34.24.1.1,41.2,413,42.1,43.1,43.3,5.1.1,5.1.2,5.2.1,5.2.2,
53.1,6.1.1,7.1.1,11.1.1,12.1.2,12.2.1

Co4

1.1.1,1.1.2,1.2.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.2,2.2.3,2.3.1,2.3.2,2.4.1,2.4.2,2.4.3,2.4.4,3.1.1,3.1.2,
3.1.4,3.15,3.1.6,3.2.1,3.2.2,3.23,3.3.1,3.4.1,3.4.24.11,41.2,413,4.2.1,43.1,4.3.3,5.1.1,5.1.2,
5.2.1,5.2.253.1,6.1.1,11.1.1,12.1.2,12.2.1

CO5

1.1.1,1.31,1.4.1,2.1.1,2.1.3,2.2.2,2.2.3,2.3.2,24.1,2.4.2,2.4.3,2.4.4,3.1.1,3.1.2,3.1.4,3.1.5,3.1.6,
3.21,3.2.2,3.23,33.1,3.4.1,34.2,41.1,41.2,4.1.3,4.2.1,43.1,43.3,5.1.1,5.1.2,5.2.1,5.2.2,5.3.1,
6.1.1,11.1.1,12.1.2,12.2.1




22EVAS$05 PCB DESIGN AND FABRICATION

PREREQUISITES CATEGORY (L |T| P | C
NIL EEC 00| 2 1
Course Toprovideknowledgeoncircuitboarddesign in assemblingandtestingofPCB-based

Objectives electronicscircuitsandbecomefamiliarwiththesimulationsoftware.

Course Content 30 Periods

1. IntroductiontoPCB Designing
2. ScopeofPCB Designing
3. HardwareonBreadboard
4. Software Description
5. DesigncircuitonPCBsoftware(Proteus,ExpressPCB,ARES)
6. SchematicLayout
7. Board creation
8. FabricationProcess
9. Designofsingle-sidedPCB

Contact Periods:

Lecture:0Periods Tutorial:0Periods Practical:30Periods Total:30Periods

TEXTBOOK(Maximum?2):

1 | R.S.Khandpur, “PrintedCircuitBoards: Design, Fabrication,AssemblyandTesting’, Tata McGraw —
Hill Education, 2005.

2 | JanAxelson, “MakingPrinted CircuitBoards”, TABBooks, 1993.

REFERENCES(Minimum4andMaximum6):

1| SimonMonk, “MakeyourownPCBs ", McGrawHill, 2014

2 | BruceRArchambeault, “PCBdesignforrealworldEMIcontrol”, Springer,2002

3 | GregPapandrew,”PCBBasicsforBuyers:AQuickGuidetothePrintedCircuitBoardindustry”,
JMP Publishing,2019

4 | Matthew F. Berger, “Professional Electronic Design Best Practices”, Independently
Published,2023




COURSEOUTCOMES: Bloom’s
Oncompletionofthecourse,thestudentswillbeableto: Taxonomy
Mapped
CO1 | Demonstrateschematicelectroniccircuitsinthesoftware K3
CO2 | InterpretdifferentterminologyinPCB design. K2
CO3 | Design and develop the layout of PCB using PCB layout design tool with K3
fabrication
CO4 | Constructsimpleelectronicequipmentprototypefordemonstration, K3
development and experimentation purposes
COS5 | AnalyzeanddebugerrorsinPCBdesign K4

COURSEARTICULATIONMATRIX:

a)COand POMapping(TimesNewRoman,Sizel 1)

COs/ | PO | PO (PO | PO [ PO | PO | PO | PO [ PO | PO | PO | PO | PSO | PSO | PSO
POs |1 2 3 4 5 6 .. 8 9 10 11 12 1 2 3
COo1 |3 3 2 3 3 - - 3 - - - 2 2 2 1
co2 |3 3 2 3 3 - - 3 - - - 2 2 2 1
COo3 |3 3 2 3 3 - - 3 - - - 2 3 2 1
CO4 |3 3 2 3 3 - - 3 - - - 2 2 2 1
COs |3 3 2 3 3 - - 3 - - - 2 2 1 2

22EV |3 3 2 3 3 - - 3 - - - 2 2 2 1
A$05

1-Slight, 2—Moderate,3— Substantial

b)COandKeyPerformancelndicators Mapping

CO1

1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.1,2.2.2,2.2.3,2.2.4,2.3.1,2.3.2,2.4.1,2.42,2.43,2.44,3.1.
1,3.1.2,3.1.3,3.1.4,3.1.5,3.1.6,3.2.3,3.3.1,4.1.1,4.1.2,4.1.3,4.1.4,42.1,42.2,43.1,43.243.3,43.45.1.1,5.
12,5.2.1,52.2,53.1,53.2,8.1.1,8.2.1,8.2.2,12.1.1,12.1.2,12.2.1,12.2.2

CcO2

1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.1,22.2,2.2.3,2.2.42.3.1,23.2,24.1,242,243,2.44,3.1.
1,3.1.2,3.1.3,3.1.4,3.1.5,3.1.6,3.2.3,3.3.1,4.1.1,4.1.2,4.1.3,4.1.4,42.1,42.243.1,43.2,43.3,434,5.1.1,5.
12,52.15.2.2,53.1,53.2,8.1.1,8.2.1,82.2,12.1.1,12.1.2,12.2.1,12.2.2

CO3

1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.1,22.2,2.2.3,2.2.42.3.1,23.2,24.1,242,243,2.443.1.
1,3.1.2,3.1.3,3.1.4,3.1.5,3.1.6,3.2.3,3.3.1,4.1.1,4.1.2,4.1.3,4.1.4,42.1,42.2,43.1,43.2,43.3,434,5.1.1,5.
12,52.15.2.2,53.1,53.2,8.1.1,8.2.1,82.2,12.1.1,12.1.2,12.2.1,12.2.2

CO4

1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.1,2.2.2,2.2.3,2.2.4,2.3.1,2.3.2,2.4.1,2.42,2.43,2.44,3.1.
1,3.1.2,3.1.3,3.1.4,3.1.5,3.1.6,3.2.3,3.3.1,4.1.1,4.1.2,4.1.3,4.1.4,42.1,42.243.1,43.2,43.3,434,5.1.1,5.
12,5.2.1,5.2.2,53.1,53.2,8.1.1,8.2.1,8.2.2,12.1.1,12.1.2,12.2.1,12.2.2

CO5

1.1.1,1.1.2,1.2.1,1.3.1,1.4.1,2.1.1,2.1.2,2.1.3,2.2.1,2.2.2,2.2.3,2.2.4,2.3.1,2.3.2,2.4.1,2.4.2,2.4 .3,
2443.1.1,3.1.2,3.1.3,3.1.4,3.1.5,3.1.6,3.2.3,3.3.1,4.1.1,4.1.24.1.3,4.1.442.1,42.2,4.3.1,4.3.2,
433,434,5.1.1,5.1.2,52.1,5.2.2,5.3.1,5.3.2,8.1.1,8.2.1,82.2,12.1.1,12.1.2,12.2.1,12.2.2




22EVAS07 Professional Skills and Career Readiness SEMESTER IV
PREREQUISITES CATEGORY |L | T|P| C
VA 002 O
Course o Todevelop students” technical communication and presentation
Objectives skills

o Tobuild confidence in public speaking, group discussions, and
interviews.

o Toimprove English communication (verbal and written) for

placement scenarios.

S.No | Topics / Activities Hours

1 Ice-breaker & Self-introductions - Students introduce 2
themselves, Elevator pitch

2 Technical Presentations - Students prepare a short (3-4 min) 4
presentation on a simple technical topic

3 PowerPoint/ Slide Design - Best practices, visual aids, 3
readability

4 Email Etiquette & Writing - Structure, tone, salutations, follow- 2
up emails

5 Report Writing - Format, structure, executive summary, 4

technical vs business report

6 Group Discussion & Debates - Practice GD on technical /non- 4
technical issues, role-playing, feedback

7 Mock Interviews - One-on-one and panel interviews, feedback 4

8 Resume / CV Building - Format, content, tailoring to job 3
descriptions, highlighting projects

9 Non-verbal Communication Skills - Body language, posture, 2
eye contact, voice modulation

10 Reflection & Feedback - Peer feedback, self-reflection, goal- 2
setting for communication improvement.

Contact Periods:
Lecture: 00 Periods Tutorial: 00 Periods Practical: 30 Periods Total: 30 Periods




COURSE OUTCOMES: Bloom’s
Taxonomy
On completion of the course, the students will be able to: Mapped
COL1 | Prepare and deliver technical presentations. K3
CO2 | Write professional emails, reports, and resumes. K3
CO3 | Participate in group discussions and role-plays. K3
CO4 | Demonstrate interview skills in mock scenarios. K3
CO5 | Use non-verbal communication effectively (body language, K3
eye contact).
ASSESSMENT PATTERN:

No End Semester Examination
Only Continuous Assessment

Continuous Assessment Marks distribution

1.
2.

3.

Presentation Assessment 25
Written Assessment 20
(Emails/report/resume)

Mock Interview 25

Participation (GDs, role-plays, and non- 30
verbal communication)
Total 100




22EVA$08

Placement Training SEMESTER VI
PREREQUISITES CATEGORY |L | T|P| C
VA 002 O
Course o Torefine communication skills targeted at placement
Objectives interviews (technical and HR).
o To enhance confidence in problem-solving, aptitude, and
group tasks.
o To instill professional behaviour and soft skills required for
workplace success.
1 Aptitude & Reasoning Training - Logical puzzles, quantitative 5
reasoning
2 Group Discussion - Real-world engineering case studies, 4
brainstorming
3 Leadership & Teamwork Workshop - Role plays, team tasks, 5

problem solving, decision making

4 Behavioural Interviews - Common HR questions, STAR 4
method, mock HR interview

5 Technical Interviews - Mock technical questions, peer 4
feedback, clarity of answer.

6 Personal Branding - Crafting LinkedIn profile, writing cover 4
letters, personal elevator pitch

7 Group Exercise / Presentation - Group presentation on a 4
hypothetical project
8 Feedback & Reflection Session - Students reflect on their 2

performance, set professional goals

Contact Periods:
Lecture: 00 Periods Tutorial: 00 Periods Practical: 30 Periods Total: 30 Periods




COURSE OUTCOMES: Bloom'’s
Taxonomy

On completion of the course, the students will be able to: Mapped

CO1 | Solve common aptitude and reasoning problems for placement K3
tests.

CO2 | Perform well in group discussions and case-study discussions. K3

CO3 | Demonstrate leadership and teamwork in simulated workplace K3
situations.

CO4 | Participate confidently in technical and HR interviews. K3

CO5 | Develop a professional portfolio (resume, LinkedIn, cover letter). K6

ASSESSMENT PATTERN:
No End Semester Examination
Only Continuous Assessment

Continuous Assessment Marks distribution

Gl W=

Aptitude Test 20
Group Case Presentation 20
Mock Interviews 25
Portfolio Evaluation 25
Participation & Reflection 10

Total 100




