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TERM:V

Sl.no. Sub.Code NameofCourse

StudyScheme EvaluationScheme

Pre-
req.

L T P

TheoryMarks Pract.Marks

Total
Mark

s
CreditsEnd

Exam

Progressive
Assessment

End
Exam

Progressive
Assessment

Class
Test

Assi
gnm
ent*

Sessio
nal

Viva

1 EEE501 Microprocessors   3 1 2 75 10 15 25 25 0 150 5

2 EEE502 PowerElectronics   3 1 2 75 10 15 25 25 0 150 5

3
EEE601-
606

Elective-I   3 0 4 75 10 15 25 25 0 150 5

4 EEE410
ElectricalEstimationand
Costing.

  2 1 4 50 10 15 25 25 0 125 5

5 EEE512 ProfesssionalPractice-4   0 0 2 0 0 0 0 50 0 50 1

6 EEE506
Communication
Engineering

  3 1 4 75 10 15 25 25 0 150 6

Total   14 4 18 350 50 75 125 175 0 775 27

*Themarksforassignment(15)shouldincludefive(5)marksfor
attendance



TERM -VI

Sl.no
.

Sub.
Code

NameofCourse StudyScheme EvaluationScheme

Pre-
req.

L T P TheoryMarks Pract.Marks Total
Mark

s

Credit
s

End
Exam

Progressive
Assessment

End
Exa
m

Progressive
Assessment

Class
Test

Assignm
ent*

Session
al

Viva

1 EEE504 Switchgear&Protection   3 0 0 75 10 15 0 0 0 100 3

2 EEE505 ControlSystems   3 1 2 75 10 15 25 25 0 150 5

3 EEE507 TestingandMaintenance
ofMachinesand
Equipment

  2 0 4 0 0 0 25 25 0 50 4

4 EEE508 ProjectWork   0 0 10 0 0 0 0 50 50 100 5

5 EEE601
-606

Elective-II   3 0 4 75 10 15 25 25 0 150 5

6 EEE513 ProfessionalPractice-V   0 0 4 0 0 0 0 50 0 50 2

7 G303-
G307

SoftcoreII   3 0 0 75 10 15 0 0 0 100 3

    Total   14 1 24 300 40 60 75 175 50 700 27
*Themarksforassignment(15)shouldincludefive(5)marksfor
attendance



1 EEE514 IndustrialTrainingof
threeweeks,preferablyin

twophases(after
acquiring100credits)

                    200 10

    Total                   200 10



TERM -V



MICROPROCESSORS

L T P

TotalMarks:150

Curri.Ref.No.:EEE501
3 1 2

TotalContact
Hours

:90Hrs Theory

Theory :45Hrs
EndTerm Exam :75

Tutorial :15Hrs

Practical :30Hrs ProgressiveAssessment :25

PreRequisite :
Practical

EndTerm Exam :25

Credit :5 ProgressiveAssessment :25

RATIONALE:

Presentlymicroprocessorprogrammingandinterfaceishighlyrequiredfordiploma
engineers.Thoughtheprogressandadvancementinthisareaisveryfast,thestudy
ofthebasicprinciplesof8085microprocessorsystem isstillcontinuing.Thestudy
ofMicroprocessoranditsperipheraldevicesareincludedinthispart.A lotof
emphasishasbeengiventodosomeexerciseondesignaspectsforthebetter
understanding.Alotoflabexerciseshavebeenincludedforbetterunderstandof
thesubject.Aftercompletionofthecourse,studentswillbeableto:

 Writeassemblylanguageprogramsin8085
 Interfacegeneralpurposeprogrammableperipheraldevices-8255,8253,8259,

8257,8279
 InterfaceD/AandA/Dconverters
 ControlSteppermotor,DCmotor,liquidlevel,temperatureandtrafficlight

control

DETAILEDCOURSECONTENT:

Unit Topic/Subtopic Hours Marks

I
1.IntroductiontoMicroprocessor

1.1Basicconceptofmicroprocessor
1.2Differencebetweenmicroprocessorand

microcomputer
1.3Applicationsofmicroprocessors

3 5

II
2.8085Microprocessor

2.1Architectureof8085-Addressbus,databus,control
bus,ALU,Registers,controllogicetc.

2.2PinDiagram of8085
2.3Operation-Microprocessorinitiated,internaldata,

memory
Read/Write,I/ORead/Write

10 15



2.4TimingCycle

III
3.Programmingin8085Microprocessor

3.1Datatransferinstruction
3.2Arithmeticandlogicoperation
3.3Branchoperation
3.4Writingassemblylanguageprogramsanddebugging
3.5Looping,counting,indexing
3.6Additionaldatatransferand16bitArithmetic

instructions
3.7Arithmeticoperation(memoryrelated)
3.8Rotate,compare
3.9Countersandtimedelays-Illustrativeprograms
3.10Stackandsubroutines-conditionalcallandreturn

instructions
3.11Codeconversion,BCDarithmeticand16bitdata

operations
3.12Assemblers

15 25

IV
4.InterfacingPeripherals

4.1ParallelI/O&interfacingapplications
4.2Interrupts
4.3Interfacingdataconverters-D/A,A/Dconverters
4.4Generalpurposeprogrammableperipheraldevices-

8255,
8253,8259,8257

4.5Programmablekeyboard/displayinterface8279
4.6SerialI/Oanddatacommunication

10 20

V
5.Microprocessor-BasedSystems

5.1MicroprocessorbasedSteppermotorcontrol
5.2MicroprocessorbasedDCmotorControl
5.3MicroprocessorbasedTemperaturecontroller
5.4MicroprocessorbasedLiquidlevelcontroller
5.5MicroprocessorbasedTrafficlightcontrolsystem

7 10

LEARNINGRESOURCES

(a)Textbooksmentionedinthereferences.
(b)Laboratorymanuals,workbooketc.

LISTOFEXPERIMENTS

1.WriteAssemblylanguageprogrammingforthefollowingproblems:
 Additionoftwonumbers
 Subtractionoftwonumbers



 Additionofaseriesoftennumbers
 1’scomplementand2’sComplementofa8-bitnumber
 Additionoftwo16-bitnumbers.
 Multiplicationoftwo8-bitnumber
 Divisionoftwo8-bitnumber
 Findthelargestnumberfrom astring
 Findthesmallestnumberfrom astring
 Arrangingnumbersinascending&descendingorder.

2.InterfaceIC8255withmicroprocessors
3.InterfaceIC8253withmicroprocessors
4.InterfaceA/D&D/Aconverterswithmicroprocessor
5.MicroprocessorbasedSteppermotorcontrol
6.MicroprocessorbasedDCmotorControl
7.MicroprocessorbasedTemperaturecontroller
8.MicroprocessorbasedLiquidlevelcontroller
9.MicroprocessorbasedTrafficlightcontrolsystem



REFERENCEBOOKS:

1.MicroprocessorsandMicrocontrollersArchitecture,Programmingand
Interfacingusing8085,8086and8051byS.K.Mandal,McGrawHill
Education

2.MicroprocessorArchitecturebyGaonkar,WileyEastern
3.MicroprocessorbyDouglusHall,PrenticeHall
4.8086/8088FamilyArchitectureProgrammingandDesignbyGibsonandLice,

PrenticeHall
5.IntroductiontoMicroprocessorsbyLaventhal,PrenticeHall
6.IntroductiontomicroprocessorbyA.P.Mathur,TataMcGrawHill



POWERELECTRONICS

L T P

TotalMarks:150

Curri.Ref.No.:EEE502
3 1 2

TotalContact
Hours

:120Hrs Theory

Theory :45Hrs
EndTerm Exam :75

Tutorial :15Hrs

Practical :30Hrs ProgressiveAssessment :25

PreRequisite :
Practical

EndTerm Exam :25

Credit :5 ProgressiveAssessment :25

RATIONALE:

PowerElectronicsisaninterdisciplinaryareausingthemembersofThyristorfamily
&controlelectronicstocontroltheswitchON andswitchOFFprocessesofthe
devicesandprinciplesofcontroltheory.Thefieldofcontrolelectronicsalsohada
greatchangeduetothedigitalintegratedandmicroprocessorcontrol.Thearea
powerelectronicshadatwosideddevelopment(a)thesemiconductordevicesof
improvedperformance(b)controlcircuitofthesedevices.Thusthecarehasbeen
takentoincludethestudyofthecharacteristicsofthepowerdeviceswhichare
beingusedandalsotheircontrolcircuit’sstartingfrom theirrudimentaryleveltothe
blockdiagram studyofthesophisticatedcomputercontrolsystem.Afterstudythis
subjectstudentshouldbeabletoacquireknowledgein
 Thecharacteristicsofpowerdeviceslikethyristor,powerdiode,powertransistor,

MOSFET,GTO,andIGBT
 Fieldofapplicationofthepowerdiodeandthyristor
 Theconstructionandworkingprinciplesofspeedcontrolcircuitsofd.c.anda.c.

machines
 Theconstructionandworkingprinciplesofa.c.voltageregulators
 Theconstructionandworkingprinciplesofchoppers,inverters,anduninterrupted

powersupplies.

DETAILEDCOURSECONTENT:

Unit Topic/SubTopic Hours Marks
I 1.PowerDevices

1.1Construction,workingprincipleandcharacteristicsof
power

diode

10 20



1.2Construction,workingprincipleandcharacteristicsof
power

transistor
1.3Construction,workingprincipleandcharacteristicsof

SCR,TRIAC&DIAC
1.4Construction,workingprincipleandcharacteristicsof

MOSFET
1.5Construction,workingprincipleandcharacteristicsof

GTO
1.6Construction,workingPrincipleandcharacteristicsof

IGBT
1.7Specificationandratingofthyristor
1.8Applicationsofpowerdevices

II 2.TriggeringCircuits&Commutation
2.1GatepulsetriggeringofSCRbyR,RCandUJTCircuits
2.2IsolationrequirementfortriggeringofSCR
2.3Isolationbypulsetransformerandopto-isolator
2.4CommutationofSCR,naturalcommutationandforced

commutation.

8 10

III 3.ControlledRectifier
3.1HalfWaveControlledrectifier
3.2Semi-Converter
3.3Full-waveControlledrectifier
3.4 ControlofD.C.shuntmotorby SCR and DIAC

combination

10 15

IV 4.ACVoltageRegulator,Chopper&Inverter
4.1DefineACvoltageregulator
4.2Workingprincipleofsinglephase&threephaseAC

voltage
regulatorwithresistiveload

4.3Definechopper
4.4Workingprincipleofstepdown,stepup&buck-boost

converter
4.5Defineinverter
4.6Workingprincipleofsinglephaseandthreephase

bridge
inverter

10 20

V 5.ApplicationofPowerElectronics
5.1SpeedcontrolofDCmotors
5.2Speedcontrolofsinglephaseinductionmotor
5.3UPS

7 10

RESOURCES:

(a)Textbooksmentionedinthereferences.
(b)Laboratorymanuals,workbooketc.

LISTOFEXPERIMENTS



1.TodrawthecharacteristicscurveofS.C.R.
2.ToassembletheturnONandturnOFFcircuitofSCRandchecktheperformance
3.Toassembleandruninvertercircuit(Transistorized)
4.Toassembleandruninvertercircuit(SCRversion)
5.Toassemble&controlthecurrentthroughDCloadbyphaseshiftmethod.
6.Todevelopthecircuitforcurrentregulationthroughheaterbyphaseshiftcontrol

oftriac
7.TocontrolthespeedofaD.C.motorthroughfullwaverectifierbridgeandSCR

(phaseshiftcontrol)
8.ToregulatethespeedofaD.C.motorbyusingofzerocrossingdetectorandUJT

oscillator
9.ToregulatethespeedaD.C.motorbypulsedtriggeringthroughopto-coupler
10.ToregulatethespeedofaD.C.motorbygatedpulsedtriggeringandthrough

pulsedtransformer
11.ToregulatethespeedofanA.C.loadbyPWM circuit
12.Todevelopthebuck-boostconvertercircuitforD.C.toD.C.conversionandcheck

itsperformance
13.TorunandstudyofaclosedloopD.C.Motorcontrolsystem
14.Toassemble&runthesoftstartmethodofstartingofinductionmotor.
15.Todevelopforcedcommutationcircuitsforresistiveloadandinductiveloads.

REFERENCEBOOKS

1.PowerElectronicsbyS.K.Mandal,McGrawHillEducation
2.PowerElectronicsbyMd.H.Rashid,PHI
3.PowerElectronicsbyVdedam Subrahmanium,NewAgeInternationalPublisher
4.PowerElectronicsbyP.C.Sen,T.M.H.



ElectiveCourses

POWERPLANTENGINEERING

L T P

TotalMarks:150

Curri.Ref.No.:EEE601
3 0 4

TotalContact
Hours

:105Hrs Theory

Theory :45Hrs EndTerm Exam :75

Practical :60Hrs ProgressiveAssessment :25

PreRequisite :
Practical

EndTerm Exam :25

Credit :5 ProgressiveAssessment :25

RATIONALE:-

ElectricityinbulkquantitiesisproducedinThermal,Nuclear,Hydraulic,Gasturbine
andGeothermalpowerplants.Thermal,Nuclear,andGeothermalpowerplantswork
withsteam astheworkingfluid.Gasturbineplantsareoftenusedaspeakingunits
andrunforshortperiodsinadaytomeetthepeakloaddemand.Hydraulicpower
plants are essentiallymultipurpose such as powergeneration,irrigation,flood
control,fisheries,afforestationandnavigation.Inthissubjecttheconstructionand
workingprinciplesofElectricalPowerPlantEngineeringaretobestudiedindetail.In
additiontothetheoreticalstudyofthetopicsasmentionedabovecarehasbeen
takenforincludingthepracticalaspectsofthetopics.Afterstudythissubject
studentshouldbeabletodescribe

 theprinciplesofeconomicsofpowergeneration

 theconstructionandworkingprinciplesofstream powerplantandexplain

rankinecycleandcarnotcycle.
 thefuelsand combustion,coalanalysis,fueloiland petroleum gas,

combustionmechanism andfiringmethods.
 theworkingprinciplesofsteam generatorssteam turbines.

 theoperationof hydroelectricpowerplant,dieselengineandgasturbine

powerplantsandnuclearpowerplants

DETAILEDCOURSECONTENT:



Unit Topic/SubTopic Hours Marks
I 1.EconomicsofPowerGeneration

1.1Loaddurationcurves
1.2Locationofpowerplants
1.3Powerplanteconomics

2 3

II 1.AnalysisofSteam Cycles
2.1Stream powerplant
2.2Rankinecycle
2.3Carnotcycle
2.4Meantemperatureofheataddition

2.5Reheatingofsteam
2.6Regeneration
2.7Regenerativefeed-waterheating
2.8Feed-waterheaters
2.9Carnotizationofrankinecycle
2.10Stream powerplant
2.11Deaerator
2.12Layoutofsteam powerplant
2.13Efficienciesinasteam powerplant

5 10

III 3.FuelsandCombustion
3.1Coalanalysis
3.2Fueloil
3.3Petroleum gas
3.4Emulsionfiring
3.5Coal-oilandcoal-watermixtures
3.6Biomass
3.7Combustionreactions
3.8Massbalanceofsteam generator
3.9Energybalanceofsteam generator
3.10Draftsystem
3.11Heatingvalues,Enthalpyofcombustion
3.12Equilibrium constantKp

5 8

IV 4.CombustionMechanism andFiringMethods
4.1Kineticsofcombustionreactions
4.2Mechanism ofsolidfuelcombustion
4.3Kineticanddiffusioncontrol
4.4Combustionequipmentforburningcoal
4.5Fuelbedcombustion
4.6Pulverizedcoalfiringsystem
4.7Combustionoffueloil
4.8Combustionofgas

5 7

V 5.Steam Generators
5.1Typesofsteam generators
5.2Firetubeboilers
5.3Watertubeboilers
5.4Economisers
5.5Superheaters
5.6Reheaters

8 15



5.7Steam generatorcontrol
5.8Electrostaticprecipitators
5.9Ashhandlingsystem
5.10Feed-watertreatment
5.11Condensers
5.12Circulatingwatersystem
5.13Coolingtowers

VI 6.Steam Turbines
6.1Flowthroughnozzles
6.2Turbineblading
6.3Electricalenergygeneration

4 5

VII 7.HydroelectricPowerPlant
7.1 Advantages and disadvantages of water
power
7.2Optimizationofhydro-thermalmix
7.3Elementsofahydroelectricpowerplant
7.4Classificationofhydro-electricpowerplants
7.6Turbinesofhydro-electricpowerplants
7.7Performanceofturbines
7.8Selectionofturbines

6
10

VIII 8.DieselEngineandGasTurbinePowerPlants
8.1 Advantages and disadvantages of diesel
engine

powerplant
8.2Typesofdieselplants
8.3CombustioninaCIengine
8.4Performancecharacteristics
8.5Supercharging
8.6Layoutofdieselenginepowerplant
8.7Gasturbinepowerplant
8.8Componentsofgasturbineplant
8.9Gasturbinefuels

6
10

IX 9.NuclearPowerPlants
9.1Layoutofnuclearpowerplants
9.2Moderatingpowerandmoderatingratio
9.3 Heat transfer and fluid flow in nuclear
reactors
9.4Typesofreactors̀

4 7

LISTOFEXPERIMRNTS

1.Tostudylowpressureboilersandtheiraccessoriesandmountings

2.Tostudyhighpressureboilersandtheiraccessoriesandmountings

3.Tostudytheworkingofimpulseandreactionsteam turbines

4.Toprepareheatbalancesheetforgivenboiler

5.Tofindpoweroutput&efficiencyofasteam turbine

6.Tofindthecondenserefficiencies



7.Tostudycoolingtowerandfinditsefficiency

8.TofindcalorificvalueofasampleoffuelusingBombcalorimeter

9.Calibrationofthermometersandpressuregauges.

10.To study and find volumetric efficiency ofa reciprocating air

compressor.

11.To find dryness fraction ofsteam by separating and throttling

calorimeter.

REFERENCEBOOKS

1.PowerPlantEngineeringbyP.K.Nag,TataMcGrawHill
2.PowerPlantEngineeringbyManojKumarGupta,PHI
3.PowerPlantEngineeringbyR.K.Hegde,Pearson
4.PowerPlantengineeringbyA.K.Raja,NewAgeInternational

MICROCONTROLLERS

RATIONALE:

Thiscourseisanintroductiontothefundamentalsofarchitectureandimplementationof

embeddedmicrocontrollers.Thearchitecturecoversthearithmeticlogicunit,instructions,

registers,memory,andinput&output.Theimplementationcoversparallelinput&output,

serialcommunication,timers,interruptcontrolandfeedbackcontrol.Uponcompletionof

thiscoursethestudentwillbeableto:

 Describethearchitectureofthe8051microcontroller,

 Createanassemblylanguagesourcefileusingthe8051editor.

 Assemble8051programsandlinkobjectfiles.

 Interprettheassembler'serrormessages,andmakethechangesifnecessary

 InterfacethemicrocontrollerwithexternaldevicesthroughitsI/Oports.

 Usethemicrocontrollertimerandinterruptfacilities.

 UsetheBooleanbitmanipulationofthe8051microcontroller.

DETAILEDCOURSECONTENTS:

Unit Topic/SubTopic Hours Marks

L T P

TotalMarks:150

Curri.Ref.No.:EEE602
3 0 4

TotalContact
Hours

:105Hrs Theory

Theory :45Hrs EndTerm Exam :75

Practical :60Hrs ProgressiveAssessment :25

PreRequisite :
Practical

EndTerm Exam :25

Credit :5 ProgressiveAssessment :25



I 1.IntroductiontoMicrocontroller:
1.1Historyofmicrocontroller

1.2Embeddedsystem

1.3Microcontrollervsmicroprocessor

1.4Applicationsofmicrocontroller

5 5

II 2.8051Architecture:

2.1 Blockdiagram of8051microcontroller

2.2 Oscillatorandclock

2.3 Program counteranddatapointer

2.4 AandBregister

2.5 FlagsandPSW

2.6 Internalmemory

2.7 InternalRAM organization

2.7.1GeneralpurposeRAM

2.7.2Bitaddressable

2.7.3Workingregisters

2.8 Stackandstackpointer

2.9 Specialfunctionregister

2.10InternalROM

2.11Pindiagram of8051

8 15

III 3. Timer:
3.1Counterandtimer

3.2Timermodesofoperation:TCON,TMOD

4 6

IV 4. SerialDataInput/outputandInterrupts:
4.1Serialdatainterrupts,SCON.PCON

4.2Serialdatatransmissionandreception

4.3Interrupts,timerflaginterrupts,serialport

interrupts,externalinterrupts

4.4Interruptsenable(IE)SFR,interruptspriority(IP)

SFR

4.5Reset,interruptscontrol

5 8

V 5.8051InstructionandAddressingModes:
5.1Addressingmode:immediate,register,direct&indirect

addressing

mode

5.2Instructionformovingdata
5.2.1Externaldatamove

5.2.2Dataexchange

5.3Instructionforlogicaloperation

5.3.1 Byteandbitlevellogicaloperation

5.3.2 Rotateandswap

5.4 Instructionforarithmeticoperation
5.4.1 Incrementinganddecrementing

7 14



5.4.2 Additionandsubtraction

5.4.3Multiplicationanddivision

5.5Jumpsandcallinstructions

VI 6.BasicProgrammingModelandConcept
6.1AssemblylanguageProgrammingconcept

6.2Flowchart

3 6

VII 7.8051ExampleProblems

7.1 Addition,subtraction,multiplicationetc

7.2 Datamove/transfer

7.3 Comparisons

7.4 Useofsubroutine/Loop

8 16

VIII 8.StackandSubroutines:
8.1Stackusage,implementationofPUSHandPOP

8.2Subroutineusage,implementationofCALLandRET

5 5

LISTOFEXPERIMENTS:

1.StudytheMicrocontrollerTrainingkit,identificationofthefollowing

(a) CentralprocessingUnitwithCrystal

(b) Memory(b1)RAM (b2)ROM areas

(c) Powerbackupterminals

(d) Keyboard

(e) Display

(f) USARTchip

(g) I/Oport

(h) Programmableintervaltimer

(i) Serialcommunicationsupport

(j) Keyboard/Displayinterface

(k) Tolocatetheabovesectionsonalayoutdiagram

2. WriteAssemblylanguageprogramsin8051trainerkit
3. WriteAssemblylanguageprogram ofadditionoftwonumbers
4. WriteAssemblylanguageprogram ofsubtractionoftwonumbers
5. WriteAssemblylanguageprogram ofmultiplicationoftwonumbers
6. WriteAssemblylanguageprogram ofdivisionoftwonumbers
7. Write Assembly language programs by using conditionaland unconditionaljump

instructions
8. WriteAssemblylanguageprogram byusingthecallandreturnsubroutineinstructions
9. WriteAssemblylanguageprogramstofindthesquareofanumberusingLook-uptable
10.Writeandexecuteaprogram byusingdelaysubroutine
11.Writeandexecuteaprogram forAtoDconverter
12.Writeandexecuteaprogram forDtoAconverter
13.Studythe8051microcontrollerbasedDCmotorspeedcontrolsystem
14.Studythe8051microcontrollerbasedSteppermotorspeedcontrolsystem

REFERENCEBOOKS:



1. The8051MicrocontrollerArchitecture,Programmingand
ApplicationsbyKennethJ.Ayala,McGrawHill

2. The8051MicrocontrollerandEmbeddedSystemsbyMuhammadAli
Mazidi,PearsonEducationIndia

3. MicrocontrollersArchitecture,Programming,InterfacingandSystem
DesignbyRajKamal,PearsonEducation

4. 8085Microcontroller&EmbeddedSystemsbyRajivKapadia,JaiCo
PublishingHome

ELECTRICALDRIVES

RATIONALE:

ThecourseonElectricDrivesisdesignedtointroducetheconceptofcontrolof
electricdrivesforvarioustypesofmechanicalloads.Inthiscourse,mainlythedc
motor,inductionmotorandsynchronousmotorsteady-statemodelingandsteady
state torque and speed controlofthese motors are emphasized.The course
exposestheapplicationsofsemiconductorcontrolledconverterstocontroltheDC
andACmachinesforbettertorqueandspeedresponse.

DETAILOFCOURSECONTENT:

L T P

TotalMarks:150

Curri.Ref.No.:EEE603
3 0 4

TotalContact
Hours

:105Hrs Theory

Theory :45Hrs EndTerm Exam :75

Practical :60Hrs ProgressiveAssessment :25

PreRequisite :
Practical

EndTerm Exam :25

Credit :5 ProgressiveAssessment :25



Unit Topic/SubTopic Hours Marks

I 1.IntroductiontoElectricDrives
1.1Defineelectricdrive
1.2Advantagesanddisadvantagesofelectricdrive
1.3Factorsgoverningselectionofelectricmotors
1.4Comparativediscussionbetweenthevariouselectricdrive

duties-
continuous,short-time&intermittent

1.5Quadrantaldiagram forspeed-torquecharacteristics
1.6Hoistmechanism
1.7Typesofbraking

7 12

II 2.IndustrialDrives

2.1.Requirementsofvarioustypesofcommonloadssuchas-
Hoist,Elevator,Conveyor,Rollingmills,Centrifugalpumps,
Punches,Shearsetc.

2.2Selectionofmotorsinrespectoftypes,sizeandratingfor
above loads on the basic ofmechanicalcharacteristics,
speedcontrol,reversibility,workingenvironmentandcost.

6 10

III 3.HeatingandPowerRatingofDriveMotors

3.1 Loaddiagrams
3.2 Overloadcapacity
3.3 Heatingandcoolingofmotors
3.4 Selectionofmotorpowercapacity.

7 8

IV 4.ElectricTraction

4.1Electrictraction
4.2Differentsystemsoftrackelectrification(Blockdiagram)

DC,AC,Composite
4.2.1Advantage&disadvantagesofeach
4.2.2Analysisofsinglephase25KVACsystem andDC

system
4.3.Tractionmechanics

4.3.1Typesofservices.
4.3.2Speedtimecurve.
4.3.3Simplifiedspeedtimecurve(noderivation)
4.3.4Averagespeedandschedulespeed.
4.3.5Factorsaffectingtheschedulespeed.
4.3.6Tractiveeffort
4.3.7Specificenergyconsumption
4.3.8Factorsaffectingspecificenergyconsumption.
4.3.9Simplenumericalonsimplifiedspeedtimecurvesand

specificenergyconsumption
4.4.Mechanicsoftrainmovement

4.4.1Adhesion&coefficientofadhesion
4.4.2Conceptofweighttransfer
4.4.3Effectofunsprungmassandwheeldiameter

4.5.TractionMotors:

15 25



4.5.1Desirablecharacteristicsoftractionmotors
4.5.2Specialfeaturesoftractionmotor
4.5.3SuitabilityofDCseriesmotorfortraction
4.5.4Suitabilityofthreephaseinductionmotorfortraction.

V 5.DC&ACDrives
5.1SpeedcontrolofseparatelyexcitedDCmotorby

singlephasefullycontrolledconverter
5.2SpeedcontrolofseparatelyexcitedDCmotorwith

threephasefullycontrolledconverter
5.3SpeedcontrolofDCseriesmotorwithchopper

control.
5.4SpeedcontrolofDCservomotor
5.5SpeedcontrolofThreephaseInductionmotorwith

variable
frequencyPWM VSI

5.6SpeedcontrolofThreephaseInductionmotorwith
variablevoltagevariablefrequencycontrol

5.7SpeedcontrolofACservomotor
5.8StaticVARcompensationsystem -Principleof

operation&Blockdiagram
5.9Uninterruptedpowersupply-Principleofoperationand

blockdiagram ofonload&offloadtypeUPS.

10 20

LISTOFEXPERIMENTS:

1.StartingofDCseriesmotor
2.SpeedcontrolofDCshuntandDCseriesmotor
3.Startingofthreephaseinductionmotor
4.Speedcontrolofthreephaseinductionmotor
5.DynamicbrakingofDCmotor
6.Pluggingofinductionmotor
7.Brakingofinductionmotor
8.Studyofelectrictractionsystem
9.SpeedcontrolofDCservomotor
10.SpeedcontrolofACservomotor
11.Powerfactor(pf)improvementusingcapacitor
12.Studyofuninterruptablepowersupply.

REFERENCEBOOKS:

1.FundamentalofElectricalDrivesbyG.K.Dubey,Narosa Publishing House
2.AFirstCourseonElectricalDrivesbyS.K.Pillai,Wiley-EasternLimited
3.ElectricDrives:ConceptsandApplicationsbyVedam Subrahmanyam,Tata

McGraw-HillEducation
4.ElectricalMachinesP.S.Bimbhra,KhannaPublishers
5.BasicElectricalEngineering,V.N.Mittle,TataMcGraw-Hill



6.ElectricalMachines,Nagrath&Kothari,TataMcGraw-Hill

UTILISATIONOFELECTRICALPOWER

L T P

TotalMarks:150

Curri.Ref.No.:EEE604
3 0 4

TotalContact
Hours

: 105
Hrs

Theory

Theory : 45Hrs EndTerm Exam :75

Practical : 60Hrs ProgressiveAssessment :25

PreRequisite :
Practical

EndTerm Exam :25

Credit :5 ProgressiveAssessment :25

RATIONALE:
Allservice sectors namelyrailway,industries,offices,multinationalcompanies
alwaysdealwith theutilization ofelectricalenergyin thefollowing fieldse.g.
electricalheating,welding, illumination.Studentsmustbethoroughlyacquainted



withtheprinciplesofapplicationofelectricalenergyintheabovefields.Inthis
course the Students should understand the facts,concepts,principles and
proceduresrelatedtotheutilisationofelectricpowersothattheycanacquire
supervisoryskills,whichwillhelpthem todischargetheirroleasasupervisorwhen
theystartworkingintheindustry.

DETAILOFCOURSECONTENTS:

Unit Topic/SubTopic Hours Marks

I 1.ElectricalHeating

1.1.Advantagesofelectricheating
1.2.Classificationofelectricheatingmethods
1.3 Resistance heating: construction, operation and
application

1.3.1Directresistanceheating:Saltbathfurnace
1.3.2Indirectresistanceheating:Resistanceovens
1.3.3Nameofsomecommonheatingelementmaterials
1.3.4Causesoffailureofheatingelements

1.4Archeating:construction,operationandapplication
1.4.1Directarcfurnace
1.4.2Indirectarcfurnace.

1.5 Induction heating: construction & operation and
application)

1.5.1Coretypeinductionfurnaces
1.5.2Corelessinductionfurnace.

1.6Dielectricheating:
1.6.1Principleofdielectricheating.
1.6.2Advantagesofdielectricheating
1.6.3Limitationsofdielectricheating.
1.6.4Applicationsofdielectricheating.

10 15

II 2.ElectricWelding
2.1.Methodsofelectricwelding
2.2Resistancewelding:

2.2.1Principleofresistancewelding
2.2.2Advantagesofresistancewelding

2.2.3Typesofresistancewelding
2.2.4Spotweldingmachine

2.3ElectricArcWelding
2.3.1Formationandcharacteristicsofelectricarc
2.3.2Effectofarclength
2.3.3Arcblow
2.3.4Electrodesformetalarcwelding
2.3.5V-ICharacteristicsrequiredforofarcwelding.

2.4ArcWeldingMachines
2.4.1DCweldingmachines-MGset,ACrectifiedwelding

unit

10 20



2.4.2ACweldingmachines-Weldingtransformer

III 3.Refrigeration
3.1Lawsofthermodynamics
3.2Comparisonbetweenheatengine,heatpumpand

refrigeration
3.3 Definitions ofrefrigeration,ton ofrefrigeration,COP,
enthalpy,entropy
3.4Vapourcompressionsystem
3.5Vapourabsorptionsystem
3.6Airrefrigerationsystem

8 10

IV 4.EconomicAspectsofUtilisingElectricalEnergy
4.1Economicaspectsofutilisingelectricalenergy
4.2 Costing ofelectricalenergy:fixed charges,semifixed
charges

andrunningcharges
4.3Formulationofelectricaltariffs
4.4Varioustypesoftariffs:tariffsinforcefordomestic,

commercialandindustrialconsumer
4.5 Energy conservation:importance and need ofenergy
conservation
4.6Measuresforenergyconservationin(i)electricdrives(ii)

electrictraction
(iii)electricheating(iv)refrigerationandairconditioning(v)

illumination

10 20

V 5.Illumination
5.1Luminaries
5.2Designofilluminationscheme
5.3Requirementsofresidential,commercialandfactory
illuminationscheme
5.4Designofilluminationschemeforresidential,commercial
andfactory

7 10

LISTOFEXPERIMENTS:

1.Resistanceheating
2.Inductionheating
3.ElectricArcWelding
4.Refrigeration
5.Energyconservation
6.Designofilluminationschemeforresidentialbuilding
7.(i)Visitamedium sizemanufacturingindustry/substation/generatingstationand
observe



thedrive,arrangement,instrumentation&controlsystem,procedures,
instrumentation,

tools,machines&sequencingofoperation
(ii)Writereports,drawtheplantlayout.Statetheprinciplesoftheoperationand

controlof
themanufacturingsystem

REFERENCEBOOKS

1.UtilizationofElectricPowerandElectricTractionbyJ.B.Gupta,S.K.Kataria&
SonsPub.

2.UtilisationofElectricalPowerbyR.K.Rajput,LaxmiPublications
3.UtilisationofElectricPower:IncludingElectricDrivesandElectricTraction

byN.V.Suryanarayana,NewAgeInternational
4.ACourseinElectricalPowerbyM.L.Soni,DhanpatRai&Sons,
5.Generation,Distribution&UtilisationofElectricalEnergybyC.L.Wadhwa,Wiley

EasternLtd.

REPAIRINGOFELECTRICALMACHINE&HOUSEHOLDEQUIPMENT

L T P TotalMarks:150
Curri.Ref.No.:EEE605

3 0 4

TotalContact :105Hrs Theory



Hours

Theory :45Hrs EndTerm Exam :75

Practical :60Hrs ProgressiveAssessment :25

PreRequisite :
Practical

EndTerm Exam :25

Credit :5 ProgressiveAssessment :25

RATIONALE:

TheshopfloorexperienceisneededondismantlingandassemblyofElectrical
machinesandhouseholdequipmentwithinthecurriculum ofDiplomainElectrical
Engineering.The learning procedure forrepairing of electricalmachine and
householdequipmentmaybepossiblewithinafewlectureclasses,butthepractice
shouldalsobearrangedintheworkshop.Thissubjectisdesignedtoprovidethe
scopeofacquiringknowledgeboththeoreticallyandpractically.Aftercompletionof
thecourse,studentswillbeableto:

 Dismantleandassembleofelectricalmachineslikemotor,transformer,

switchunitsandstarter.

 Repairingofelectriciron,OTG,electricoven,waterheater,geyser,vacuum
cleaner,splittypeorwindowair-conditioning.

DETAILOFCOURSECONTENTS:

Unit Topic/SubTopic Hours Marks
I 1.RepairofElectricalMachines

1.1Listthetroublesofelectricalmachines:DCmotor,DC
generator,inductionmotor

1.2Repairingofelectricalmachines:DCmotor,DC
generator,induction
Motor

8 14

II 2.TransformerRepairing
2.1Todescribetherepairoflowandmedium rating

powertransformer
2.2Tolistthefactorsforinspectionbeforetherepairof

faults

8 10

III 3.ElectricalPanelRepairing
3.1Todescribetheperiodicmaintenanceofswitch,fuse

unitchangeover,busbaranddifferenttypestarters

5 10

IV 4.CeilingFan/ExhaustFan
4.1 Todescribetherepairingofceiling/exhaustfan

5 10

V 5.FluorescentLamp/Sodium VapourLampandHouseHold
Appliances

5.1Todescribetherepairworkandtestingprocedureof
fluorescentlamp,sodium vapourlamp,electriciron,
OTG,electricoven,waterheater/geyser,vacuum
cleaner,splittype/windowair-conditioning

8 14

VI 6.ElectricalSafety
6.1Understandthemeaningandcausesofelectrical

6 10



accidents
6.2Statefactorsonwhichseverityofshockdepends
6.3Understandtheprocedureforrescuingapersonwho

hasreceivedanelectricshock
6.4Describemethodsofprovidingartificialrespiration
6.5UnderstandDo’sandDon’tslistedinI.S.forsubstation

operation.
6.6Describetheproceduretobefollowedforshutdown

ofsubstationandpowerline
6.7Statetheprecautionstobetakentoavoidfiredueto

electricalreasons
6.8Describetheoperationoffireextinguisher
6.9IEACT-statutoryregulationforsafetyofpersonsand

equipment
VII

7.TestingofElectricalMachines
7.1Routineandspecialtests.
7.2Comparedirecttesting,indirecttestingand

regenerativetestingforefficiencyandtemperature
rise.

7.3Mechanicaltestsbeforecommissioningofmachines.
7.4Electricaltests/inspectionsbeforecommissioningof

machines.

5 7

LISTOFEXPERIMENTS

1. Tostatethemethodofinspectionanddeterminationofdefectsinan
assembledelectricalmachine

2. To dismantleelectricalmachinesand determinethedefectsin a
disassemblemachine

3. Torepairandreassembletheelectricalmachines
4. Torepairtheshipringandcommutatorofelectricalmachines
5. Torepairshaftofelectricalmachines
6. Torepairwindingofelectricalmachines
7. Tostatethemethodofinspectionanddeterminationofdefectsinan

assembledtransformer
8. Torepaircoreandwindingsoftransformer
9. Torepairtopchanger,tanks,conservatorsandfillingsoftransformer
10 Toassembletransformer
11 TotestandmeasureparametersoftransformerasperBureauofIndian

StandardSpecification.
12 Tostatetheperiodicmaintenanceofswitch,fuseunitchangeover,bus

baranddifferenttypestarters
13 Todismantleandrepairofceiling/exhaustfan,electriciron,OTG,electric

oven,waterheater,geyser,vacuum cleaner,splittype/window air-
conditioning

14 To state the method of the fault detecting procedure of the
ceiling/exhaustfan

15 Totesttheceiling/exhaustfanasperBureauofIndianStandard



Specification
16 Torepairlampfitting
17. Topreparetheoperationandmaintenancescheduleofadiesel

generatingset

REFERENCEBOOKS

1.TestingCommissioningOperation&MaintenanceofElectricalEquipmentby
S.Rao,
KhannaPublisher

2.ElectricalEquipmentHandbook:TroubleshootingandMaintenanceby,Phillip
Kiameh,McGraw-Hill

3.ElectricalPowerEquipmentMaintenanceandTestingbyPaulGill,CRCPress
4.FundamentalsofMaintenanceofElectricalEquipmentsbyK.B.Bhatia,Khanna

Publishers



NON-CONVENTIONALSOURCESOFENERGY

L T P

TotalMarks:150

Curri.Ref.No.:EEE606
3 0 4

TotalContact
Hours

:105Hrs Theory

Theory :45Hrs EndTerm Exam :75

Practical :60Hrs ProgressiveAssessment :25

PreRequisite :
Practical

EndTerm Exam :25

Credit :5 ProgressiveAssessment :25

RATIONALE:
Energyis the crucialinputin the process ofeconomic,socialand industrial
development.Highenergyconsumptionastraditionallybeenassociatedwithhigh
qualityoflife.Inviewofthefastdepletingresourcesofconventionalenergy,ithas
becomeimperativetosearchforalternativesourcesofenergy,whicharenotonly
renewable,butalsoenvironmentfriendlyandeconomicallyviable.Solarenergy,wind
energy,biomassenergyandhydropowerenergyetc.aresomeofthealternatives,
whichcouldbebankedupontomeettheenergycrisis.Thiscourseisintendedto
providetherequisiteknowledgeandskillsofdifferentaspectsofthesetechnologies
to cope up with the presentenergycrisis and challenges ofthe future.After
completionofthecourse,studentswillbeableto

 Explaintheconstructionandworkingprinciplesofwindenergysystemsand
SolarPVsystems

 DescribetheconstructionandworkingprinciplesofBio-gasplant
 ExplaintheconstructionanddesignprinciplesofMiniandMicro-hydropower

plant,TidalandOceanenergy
 Discussworkingprinciplesofrenewableenergysystem management.

DETAILEDCOURSECONTENT:

Unit Topic/SubTopic Hours Marks
I 1.Solarenergy

1.1Solarradiation
1.1.1Todescribe

(a)Global,directanddiffusedradiation.
(b)Spectraldistributionofdirectsolarradiation

throughfourtypesofcurves.
(c)RadiationmeasuringInstruments
(d)Datafrom aradiationmeasurementnetwork.

1.2Waterandairheatingapplication
1.2.1Todescribetheconstructionandusesofwater

heatingsystem through

(a) Flatplatecollector

12 18



(b) Spiralor“seashell”collector
(c) Heatpipecollector
(d) Cylindricalheater/storagesystem

1.2.2Todescribethreetypesofairheatersusedtodry
cropinlowerlatitudeorspaceheatinginhigher
latitude.

1.2.3Todescribetheintegrationofanaircollectorinto
aheatingandcoolingsystem

1.2.4Toknowsomestorageunits
1.3Spaceheatingapplication:

Todescribetheutilizationofairheaterandthermal
energystorageinspaceheatingapplication

1.4ThermalPowerandotherapplications(a)HeadEngine
(b)LargescalepowerGeneration(c)Furnaces(d)
cookers(e)refrigerationandcooling(f)Heatpumps
(g)solarponds(h)distillation
(i)industrialapplicationofprocessheatandtransport

1.5PhotovoltaicTechnology
a)Principleofsolarcells
b)Solarcellsandmodules
c)Applicationsofphotovoltaicsystems

II 2.Bio-Energyandotherform ofEnergy

2.1TodefineBio-Energy
2.1.1TodescribethesourcesofBio-Energy
2.1.2Todescribetherenewalsystem ofBio-Energy
2.1.3Todescribethefollowingprocesses

(a)Pyrolysisofwood
(b)Gasificationofwood
(c)Producergaspreparation
(d)Briquetting
(e)Hydrolysisofwoodethanol
(f)Liquificationofwoodtooil
(g)Energyplantationandpowerprogramme
(h)Biologicalconversion

2.2AnimalEnergy
2.2.1TodefinetheAnimalEnergy
2.2.2TodescribethemethodofutilizationofAnimal

Energy
2.3Energyfrom theOcean

2.3.1 To describe the basic process of Ocean
ThermalEnergyConversion(Tostate(a)the
locationofOTECplants(b)ApplicationofOTEC
and(c)EconomicConsideration)

2.3.2 To describe (a)the method ofutilization of
waveEnergy(b)themethodofobtainingpower
from salinitygradients(c)utilization ofTidal
power

2.4HydrogenEnergy

10 15



2.4.1 Todescribethemethodofproductionofmass-
scalehydrogenpreparation

2.4.2 To describe the method of utilization of
hydrogenasalternativeEnergysource.

2.4.3 Tostatetheadvantagesanddisadvantagesof
HydrogenEnergy

III 3.WindEnergy

3.1Tostatethehistoricaldevelopmentofwindgenerated
Electricityinthefollowingcountries(a)Denmark(b)
USA(c)Russia(d)unitedkingdom

3.2Toenumeratethewindenergypotential
3.2.1Tostatetheannualvelocityandpowerduration

curves.
3.2.2Todescribethewindmill
3.2.3Todescribetheuseofwindenergyas(a)power

generation(b)waterpumpingsystem
3.2.4TodescribethemethodofwindEnergy

conservation,
distributionandutilizationsystem.

8 12

IV 4.SolarCell

4.1StandardsiliconsolarcellTechnology(singlecrystal
wafers to solar cells,solar cellto solar cell
modules, module construction, cell operating
temperature, module durability, module circuit
design,Energyaccounting)

4.2ImprovedsiliconcellTechnology
4.2.1Toexplainthepropertiesofsolargradesilicon
4.2.2Todescribethemethodofpreparationofsolar

sheetandspecify(a)Solarsheetrequirement(b)
IngotTechnologies(c)RibbonSilicon

4.2.3 To describe the cell fabrication and
Interconnectiontechniques

4.3Concentricsystems
4.3.1Todescribetheprincipleofidealconcentrators

4.3.2Todescribetheprincipleof(a)stationaryand
periodically adjusted concentrator (b) tracking
concentrator(c)concentratorcelldesign

4.3.3Ultra-highefficiencysystems
4.3.4 To describethebasicprinciplefordeveloping

ultra-high efficiency system (multi gap cell
concepts,thermophotovoltaicconversion)

4.4PhotoVoltaicsystemscomponentsandApplication
4.4.1 To describe the principle ofEnergy storage

system
4.4.2 Todescribetheprincipleofpowerconditioning

15 30



system
4.4.3Tostatethephotovoltaicapplications

4.5DesignofstandAlonesystem
4.5.1Todescribe(a)thesolarmoduleperformance

(b)BatteryPerformance(performanceoflead
AcidBattery,Nickelcadmium Batteries)(c)
Powercontrolsystem (d)themethodof
regulationandsystem sizing(e)tostatethe
applicationinwaterpumping

4.6 Residentialand Centralized Photo voltaic power
systems

4.6.1Todescribethe
(a)detaillayoutoftheresidentialsystems
(b)modulemountingtechnique
(c)thermalgenerationsystem
(d)system configuration

4.6.2 To describe the design principle ofcentral
power plant of solar cellsystem (general
considerations,operatingmodes)

4.6.3Todescribetheworkingprincipleofsatellite
solar

powerstations

LISTOFEXPERIMENTS

1.SolarRadiationMeasurement
2.ExploringSolarPanels
3.EffectofLoadonSolarPanelOutput
4.EffectofTemperatureonSolarPanelOutput
5.SolarPanelOutput:EffectofShade
6.SolarPanelOutput:EffectofAngle
7.SolarDistillation
8.PumpingWaterwithSolarEnergy
9.SolarCooker
10.Preparationofdeliciousfoodbyusingsolarcooker.
11.SolarWaterHeater
12.SolarLanternsandStreetlight
13.StudyofBiogasplant
14.WindTurbineOutput:TheEffectofLoad
15.EffectofLoadonWindTurbineOutput
16.ExploringWindTurbineBlades

REFERENCEBOOKS

1.Non-ConventionalEnergySourcesbyB.HKhan,TataMcGrawHill
2.EnergyTechnology(non-conventional,renewableandconventional)bySRaoandBB

Parulekar,KhannaPublishers

3.SolarEnergy–PrinciplesofthermalcollectionandStoragebySPSukhatme,Tata
McGraw



HillPublication
4. SolarEnergyUtilizationbyGDRai,KhannaPublishers
5.ReviewsofRenewableEnergySourcesbyMS.Sodha,S.S.Mathur,MASMalik,TC

Kandpal,WileyEasternLimited

ELECTRICALESTIMATION&COSTING

L T P

TotalMarks:125

Curri.Ref.No.:EEE410
2 1 4

TotalContact
Hours

:105Hrs Theory

Theory :30Hrs
EndTerm Exam :50

Tutorial :15Hrs

Practical :60Hrs ProgressiveAssessment :25

PreRequisite :
Practical

EndTerm Exam :25

Credit :5 ProgressiveAssessment :25

RATIONALE:

Electricalengineering diploma holders are very often faces the problems of
estimation ofthe electricalinstallation work and the design aspects ofthe
illumination system and electricalcontrolpanel.The basic idea ofelectrical
installations,thedetailofelectricalcomponentsandaccessoriesandluminariesand
designprocedureofilluminationsystem arediscussedhere.Thestudyofbureauof
Indian standard specificationsarealso to bediscussed in thissubjects.After
completionofthecourse,studentswillbeableto:

 Describethestepsofdesignprocedureofdomesticandindustrialwiring
 Estimateandcostingfordomesticandindustrialwiring
 Designthecircuitsofmotorcontrollers
 Estimatethequantityandcostofcomponents

 Preparethelistofcomponentswithfullspecification

 Selectcorrectsizeofcomponents

 Designandestimatetheilluminationsystem fordomestic,office,streetlight
courtyardandfactorsinstallation

DETAILEDCOURSECONTENT:



Unit Topic/Subtopic Hours Marks

I
1.SymbolsandCodes

1.1Symbolsinelectricalengineering
1.2Conventionsforcircuitandschematic

representationof
electricalandelectroniccomponents,instruments

and
equipment

2 2

II
2.ElementsofEstimationandCosting

2.1Typesofestimationandestimationtools
2.2Overheadandservicecharges
2.3Purchaseprocedure

4 8

III
3.DomesticandIndustrialWiring

3.1Layoutandestimationofresidentialwiring
3.2Layoutandestimationofindustrialwiring
3.3IErules

8 15

IV 4.EstimationandCostingofElectricalProducts&
Services

4.1MarketsurveyforcostofgivenproductlikeDOL
starter,smallmotor,MCBs,etc.

4.2Marketsurveyforavailabilityofrequiredmaterials,
theircostandotherrequirements

4.3Detailedestimationandpreparationofcost
scheduleforrepairandmaintenanceofelectricfan,
automaticelectriciron,single-phasetransformer,
mixer,D.O.L.starteretc.

8 15

V 5.DistributionPanelDesign
5.1Todesignandestimatedistributionpanel

includingthebusbarandmeteringsystem
5.2Topreparethedetaildiagram
5.3 To prepare the listofequipmentwith detail

specification
5.4Toestimatethecost

8 10

LEARNINGRESOURCES

a)Textbooksmentioninthereference
b)Laboratorymanuals

LISTOFEXPERIMENTS

1.ToremovetheinsulationofWires(Skinningofconductors)andmeasurethe



gaugeof
agivenwirewiththehelpofwiregauge.

2.ToprepareaRattailjoint,T-jointandstraightjointin1.5mm²P.V.Cwire.
3.ToprepareastraightJoint,andT-jointinstrandedV.I.RorP.V.Cwire(married

joint).
4.ToprepareastraightandteejointoftwincoreP.V.Cwire.
5.TopreparetheConnectionofaFluorescenttubewithA.CSupply.
6.TopreparetheconnectionofaTwoWaySwitchinaStaircaseLightingsystem.
7.TofixtheelectricalAccessoriesontheboardandBlocks.
8.Tomaketheconnectionofvarioustypesofelectricalcircuits.
9.EstimatethecostingofanElectricalHousewiringforagivenLayoutdiagram.

10.Drawthewiringdiagram ofElectricalhousewiringforagivenlayoutdiagram.
11.Drawtheconnectiondiagram ofMCB,DB,RCCBinhousewiring.

REFERENCEBOOKS

1.HouseWiringbyB.D.Arora,R.B.Publications
2.ACourseinElectricalInstallationEstimating&CostingbyJ.B.Gupta,SK

Kataria&Sons
3.ElectricalEstimatingandCostingbyM.N.Bajpai,SarojPublication
4.ElectricalCosting,EstimatingandContractingbyS.K.Bhattacharya,TTTI,

Chandigarh
5.ElectricalEngineeringDrawingbyNagpal,G.R.,KhannaPublications
6.Electricalwiring,estimatingandcosting,Uppal,S.L.,KhannaPublisher



PROFESSINALPRACTICES-IV

L T P

TotalMarks:50

Curri.Ref.No.:EEE512
0 0 2

TotalContact
Hours

:30Hrs Theory

Theory :NIL EndTerm Exam :NIL

Practical :30Hrs ProgressiveAssessment :NIL

PreRequisite :
Practical

EndTerm Exam :NIL

Credit :1 ProgressiveAssessment :50

RATIONALE:

Inadditiontoexposurebothintheoreticalandpracticalfrom anacademicinstitution,
itisdesiredthatstudentshouldbefamiliarwiththepresentdayindustryworking
environmentandunderstandtheemergingtechnologiesusedintheseorganization.
Duetoglobalizationandcompetitionintheindustrialandservicesectors,acquiring
overallknowledgewillgivestudentbetteropportunityforplacementfacilityandbest
fitintheirnew workingenvironment.Intheprocessofselection,normalpractice
adoptedistoseegeneralconfidence,positiveattitudeandabilitytocommunicate,in
additiontobasictechnologicalconcepts.Thepurposeofintroducingprofessional
practicesistoprovideopportunitytostudentstoundergoactivitieswhichwillenable
them todevelopconfidence.Industrialvisits,expertlectures,seminarsontechnical
topics and group discussion are planned in a semesterso thatthere willbe
increasedparticipationofstudentsinlearningprocess. Aftercompletionofthe
course,studentswillbeableto:

 Acquireinformationfrom differentsources
 Preparenotesforgiventopic
 Presentgiventopicinaseminar



 Interactwithpeerstosharethoughts&Prepareareportonindustrialvisit,
expertlecture

DETAILOFCOURSECONTENT:

Unit Topic/SubTopic Hour
s

I Industrial/FieldVisit:
StructuredFieldvisitsbearrangedandreportofthesameshouldbe
submittedbytheindividualstudent,toform partoftheterm work.
VisitstoanyONEfrom thelistbelow(shouldnothavecompletedin
earliersemester):
i) Multistoriedbuildingforpowerdistribution
ii) Anyindustrywithprocesscontrolandautomation
iii) DistrictIndustriesCentre(toknowadministrativeset

up,activities,variousschemesetc)
iv) Railway/metrorailwaysignalingsystem
v) Motorrewindinginamotorrewindingshop
vi) Visitwarehouse/Railyard/portandobserve

MaterialHandlingManagement&documentation.
vii) Athermal/Hydelpowergeneratingstation
viii) AWindmilland/orHybridpowerstationofwindandsolar
ix) Anelectricalsubstation
x) Aswitchgearmanufacturing/repairindustry
xi) Protectionsystem inalargeindustry.
xii) Visittomaintenancedeptofalargeindustry.
xiii) Alargeindustrytostudyprotectionsystem
xiv) Industryofpowerelectronicsdevices
xv) Transmissiontowerprojectarea
xvi) AnycontemporaryindustryunderMSMEsectortounderstand

detailofoperationandstartingofanewventure.
xvii) Alargeindustrytostudyprotectionsystem
xviii)Industryofpowerelectronicsdevices
xix) Transmissiontowerprojectarea
xx) AnycontemporaryindustryunderMSMEsectortounderstand

detailofoperationandstartingofanewventure.
xix) Anyothertechnicalfieldareaasmaybefoundsuitable

alternativetoabovelist.

8

II GuestLecturebyProfessional/IndustrialExpert:
Theguestlecture(s)anythree oftwohoursdurationeachfrom the
field/industry experts,professionals orfrom experienced faculty
members (from own departmentorotherdepartments)willbe
encouraged)aretobearrangedfrom thefollowingoraliketopics.A
briefreporttobesubmittedontheguestlecturebyeachstudentasa
partofterm work.

GroupA(atleastone)
i) Careeropportunitiesfordiplomaengineers
ii) IndustrialDisputeandLabourLaws
iii) Challengesinindustrialworkingenvironmentfordiploma

8



engineers
iv) Scopefordiplomaelectricalengineers
iv) Workinginshopfloor.
v) Opportunitiesintheservicesector
vi) Anyothertopicofrelevanceasmaybedeemedfitforfresh

engineersashestartshiscareerinindustry.

GroupB(atleastone)
i) Ecofriendlyairconditioning/refrigeration.
ii) ModerntrendsinACmachine
iii) Testingofswitchgear
iv) Biomedicalinstruments–working,calibrationetc.
v) Automobilepollution,normsofpollutioncontrol.
vi) nanotechnology
vii) ModerntechniquesinPowerGeneration
viii) Newtrendsinpowerelectronicsdevices
ix) TQM
x) RecentmodificationinIErules
xi) Standardization/ISOcertification
xii) Roleofmicro,smallandmedium enterpriseinIndian
economy.
xiii) Entrepreneurshipdevelopmentandopportunities
xiv) Interviewtechniques
xv) Anytopicthatcouldnotbecoveredinearliersemestersand

havingrelevancetotechnicalknowledgegatheredin
allsemesters.

III Informationsearch:
Informationsearchcanbedonethroughmanufacturers,catalogue,
internet,magazines,booksetcandareportneedtobesubmitted.
Canbedoneinagroupof2/3students

Topic suggested (anytwo)Teachersmayassignworkon anyother
cross disciplinarysubjects forenrichmentofknowledge outside
courseworkofElectricaldiscipline)
1. Bluetoothtechnology
2. Artificialtechnology
3. Datawarehousing
4. Cryptography
5. Digitalsignalprocessing
6. Bio-informatics
7. Magneticlevitationsystem
8. Recentdevelopmentinelectricallyoperatedvehiclesformass

transport
9. ComparativestudyofmetrorailwayinKolkataandDelhi
10. Alternativefuelandenergyoptions
11. Comparisonoftransformercompanies
12. Latesttrendsinclassificationofinsulatingmaterials
13. Designconsiderationfordrytypetransformers
14. Stateandnationalstatisticsofpowergeneration
15. Marketsurveyofcontactors,relaysandtheircomparative

6



analysis.
16. Marketsurveyofanyotherelectricalproductwhichmust

includeamongotherthingsvariousmanufacturers,cost,
specification,applicationareasetc.

IV GroupDiscussion
Thestudentsshoulddiscussinagroupofsixtoeightstudents.Each
group to perform anyTWO group discussions.Topicsand time
durationofthegroupdiscussiontobedecidedbyconcernedteacher.
Concernedteachermaymodulatethediscussionsoastomakethe
discussionafruitfulone.Attheendofeachdiscussioneachgroup
willwritea briefreporton thetopicasdiscussed in thegroup
discussion.Someofthesuggestedtopicsare–
i) ScopeofoutsourcingofelectricalEngineeringservices.
ii) PollutionControl
iii) Rainwaterharvesting
iv) Trendsinenergyconservation
v) Safetyindaytodaylife
vi) Useofplasticcarrybag(social&domesticHazard)
vii) Pollutioncontrol
vii) Anyothercommontopicrelatedtoelectricalfieldas

directedbyconcernedteacher.

4

V Seminar/PosterPresentation:
Studentsshouldselectatopicforseminarbasedonrecent
developmentinElectricalEngineeringfields,emergingtechnology
etc.ConcernedTeacherswillguidestudentsinselectingtopic.

4

EXAMINATIONSCHEME(SESSIONAL)

1.Continuousinternalassessmentof50marksistobecarriedoutbytheteachers
throughoutthesixthsemester.Distributionofmarks:Informationsearch=10,
seminar=10,Groupdiscussion=5,fieldvisit=10,guestlectureattendanceand
report=15



COMMUNICATIONENGINEERING

L T P

TotalMarks:150

Curri.Ref.No.:EEE506
3 1 4

TotalContact
Hours

: 120
Hrs

Theory

Theory : 45Hrs
EndTerm Exam :75

Tutorial : 15Hrs

Practical : 60Hrs ProgressiveAssessment :25

PreRequisite :
Practical

EndTerm Exam :25

Credit : 6 ProgressiveAssessment :25

RATIONALE:

Thiscourseconcentratesonthefieldofanalogcommunicationandpulsecode
modulation.Italsoincludestheadvantagesanddisadvantagesofdigitalandanalog
communications.Afterpassingthroughthecoursethestudentswillbeacquainted
withthebasiccommunicationsystems.Uponsuccessfulcompletionofthiscourse
thestudentswillbeableto

 Explainthebasicrequirementsofananalogcommunicationsystem
 UnderstandanalogmodulationincludingPAM,PWM andPPM
 Discussthefunctioningoftransmitterandreceiver
 ExplainPCM,deltamodulationandmultiplexing



DETAILCOURSECONTENT:

Unit Topic/Subtopic Hours Marks
I 1.IntroductiontoCommunicationEngineering

1.1Importanceofcommunication
1.2Elementsofacommunicationsystem
1.3Typesofelectroniccommunication
1.4Electromagneticspectrum
1.5Bandwidth
1.6Noise

2 4

II 2.AnalogModulation
2.1Conceptandnecessityofmodulation
2.2 Definition of amplitude, frequency and phase

modulation
2.3DerivationofsidebandsinAM systems,evaluationof

power,sidebanddepth,percentageofmodulation
2.4ExpressionofsidebandsinFM andPM systemsand

its
Interpretation, modulation index and bandwidth
requirement

2.5ComparisonofAM,FM andPM
2.6BasicideasofPulseAmplitudeModulation(PAM),

PulseWidthmodulation(PWM)andPulsePosition
Modulation (PPM), principle of generation and
receptionofPAM,PWM &PPM withblockdiagram
andtheirapplications

7 12

III 3.TransmittingSystems
3.1Blockdiagram andfunctionofdifferentstagesofAM

andFM broadcasttransmitter
3.2WorkingprinciplesofSSBsystemswithblock

diagram:FilterMethod,PhaseShiftMethod

5 10

IV 4.Demodulation
4.1Principleofdetectionwithdiodedetector
4.2AGCcircuitdelayedAGC
4.3Foster-Seeleydiscriminator
4.4RatioDetector,Limiter,StandardAFCcircuits

6 10

V 5.ReceivingSystem

5.1Blockdiagram andprincipleofoperationofsuper
heterodynereceiver,IFamplifierandchoiceofIF,
Mixerandconverter,Alignmentandtracking,Toneand
volumecontrol,Bandspreading,Receiver

7 12



characteristics,Testing
5.2Blockdiagram andoperatingPrincipleofFM receiver,

Pre-emphasisandde-emphasis,AFCandalignmentof
FM receiver

VI 6.PulseCodeModulation
6.1Ideaofdigitalcommunication,Advantagesofdigital

communicationoveranalogcommunication
6.2BasicstepsinPCM system:Filtering,Sampling,

Quantizing,
Encoding.

6.3Blockschematicdescriptionoftransmitterand
receiverofPCM system

6.4Principlesoflinearandnon-linearquantization

7 12

VII 7.DeltaModulation
7.1Blockschematicdescriptionofdeltamodulation

technique
7.2Limitationsofdeltamodulation,Slopeoverloadand

granularnoise
7.3Conceptofadaptivedeltamodulationtechnique

6 8

VIII 8.Multiplexing
8.1Ideaofmultiplexinganditsnecessity
8.2Typesofmultiplexing:TDM andFDM
8.3PCM,TDM inmodernapplications
8.4MeritsanddemeritsofTDM andFDM.

5 7

LISTOFEXPERIMENTS

1. Tostudytheamplitudemodulationanddemodulationtechnique
2. Tostudythefrequencymodulationanddemodulationtechnique
3. Tostudythefrequencyspectrum ofAM andFM withthehelpofspectrum

analyzer
4. Tostudytheanalogsignalsamplingandreconstructionoftheeffectof

(a)differentsamplingfrequenciesonreconstructedsignals
(b)varyingdutycycleofsamplingfrequencyontheamplitudeofreconstructed

signal.
5. Tostudysomeradioreceivermeasurements:(a)sensitivity,(b)selectivityand

(c)fidelity.

 REFERENCEBOOKS:

1. CommunicationElectronicsbyFrenzel,TataMcGraw-Hill



2. ElectronicCommunicationSystem byKennedy,TataMcGraw-Hill
3. PrinciplesofCommunicationSystem byTaub&Schilling,TataMcGraw-Hill
4. ElectronicCommunicationbyRoddy&Coolen,PrenticeHallofIndia
5. CommunicationSystem bySimonHaykin,WILtd.
6. TelemetryPrinciplesbyD.Patranabis,TataMcGraw-Hill
7. ElectronicCommunicationSystem byDungan,VikashPublishingHouse
9. ModernDigitalandAnalogCommunicationsSystemsbyB.P.Lathi,Oxford

UniversityPress

TERM-VI



SWITCHGEAR&PROTECTION

L T P

TotalMarks:100

Curri.Ref.No.:EEE504
3 0 0

TotalContact
Hours

: 45Hrs Theory

Theory : 45Hrs EndTerm Exam :75

ProgressiveAssessment :25

PreRequisite :
Practical

EndTerm Exam :NIL

Credit :3 ProgressiveAssessment :NIL

RATIONALE:

Inpowerstationsandsub-stations,applicationsofswitchgearandvariousprotective
schemes applied to various electricalequipment,machines,busbars,feeders,
transmission lines,distribution linesetc.areessentialto minimizenormaland
abnormalfaultsandforsafetyofhumanbeings.Thiscourseisintendedtodevelop
inthestudentstheskillinoperatingvariouscontrolsandswitchgearusedinpower



systems.Studentneed to take remedialmeasures forfaults/abnormalities in
machines/equipmentinpowersystem usingappropriatediagnosticinstrumentsand
devices.Aftersuccessfulcompletionofthiscoursethestudentswillbeableto

 Explainthebasicprinciplesofprotection
 Acquirethoroughknowledgeaboutovervoltageandovercurrentprotection
 Acquirethoroughknowledgeofprotectiverelays
 Describeoperatingprincipleofinstrumenttransformers
 Acquire knowledge on neutralearthing,circuitinterrupting devices and

protectionschemes

DETAILEDCOURSECONTENTS:

Unit Topic/Subtopic Hour
s

Marks

I 1.Introductiontopowersystem protection:

1.1Linediagram ofapowersystem anditselements
1.2Faultsandabnormalities,theircauses,typesand

effects
1.3Functionsofbasicelementsofpowersystem

protection
1.4Backupprotectionanditstypes

4 5

II
2.ProtectiveRelays

2.1Conceptofprotectiverelaying
2.2Classificationofrelaysandtheirselection
2.3Constructionandworkingprincipleofrelays
2.4Basictermsrelatedtorelayslikepick-upvalue,reset

valueandoperatingcurrentetc.
2.5Settingsofvarioustypesofrelays
2.6Maintenanceandtestingofrelays
2.7Useofstaticrelaysinmodernpowersystem
2.8Workingprincipleofmicroprocessor-basedrelays

10 16

III 3.OvercurrentProtection
3.1Causesofovercurrent
3.2Operatingprinciples,construction&applicationsof

over
currentrelays

4 6

IV 4.OverVoltageProtection
4.1Causesofovervoltages
4.2Methodsofreducingovervoltages
4.3Operatingprinciples,construction&applicationsof

lightningarrestor
4.4Insulationco-ordinationandvolt-timecharacteristic

5 8



V
5.InstrumentTransformers

5.1Instrumenttransformersusedforprotection
5.2PolaritymarkingofCT&PTandtheirspecifications
5.3Connectiondiagram ofCT&PTina1-phaseand3-

phase
protectivesystems

5 8

VI
6.NeutralEarthing

6.1Importanceofneutralearthing
6.2Methodsofneutralearthinganditsadvantages

4 6

VII 7.CircuitInterruptingDevices
7.1NecessityandtypesofinterruptiondeviceslikeACB,

OCB,AB
Switch,SF6andvacuum circuitbreakers

7.2Linediagram ofaprotectivesystem showingdifferent
circuit

interruptingdevices
7.3Sequenceofoperationandinterlocking
7.4Requirementandtypesofisolators
7.5Typesoffusesandtheircharacteristics
7.6Testingandapplicationoffuses
7.7WorkingprincipleACB,OCB,ABSwitch,SF6and

vacuum
circuitbreakers

7.8Arcformationprocess
7.9ACcircuit,zerocurrentinterruption

8 16

VIII 8.ProtectionSchemes
8.1Protectionschemesforalternator
8.2Protectionagainstprimemoverfailureandunbalance

loading
8.3Protectionoftransformers
8.4Protectionoftransmissionlineandfeeders
8.5Protectionofmotors
8.6Protectionofbus-bars

5 10

LEARNINGRESOURCES

 Textbooksmentionedinthereferences

REFERENCEBOOKS

1.PowerSystem ProtectionandSwitchgearbyBadriram,TataMcGraw-Hill
2.ElectricalPowerSystem byDeshpande,TataMcGraw-Hill



3.Testing,Commissioning,Operation&MaintenanceofElectricalEquipmentby
S.Rao,TataMcGraw-Hill

4.ElectricalPowerSystem byV.KMehta,KhannaPublishers
5.OperationAndMaintenanceofElectricalEquipment,VolI&IIbyB.V.S.Rao,

WheelerPublishing
6.PowerSystem ProtectionStaticRelayswithpapplications,S.Rao,Tata

McGraw-Hill
7.ElectricalPowerSystems,S.L.Uppal,KhannaPublishers

CONTROLSYSTEMS

L T P

TotalMarks:150

Curri.Ref.No.:EEE505
3 1 2

TotalContact
Hours

:90Hrs Theory

Theory :45Hrs
EndTerm Exam :75

Tutorial :15Hrs

Practical :30Hrs ProgressiveAssessment :25

PreRequisite :
Practical

EndTerm Exam :25

Credit :5 ProgressiveAssessment :25



RATIONALE

An automatic controlsystems saves manpower,reduces costofproduction,
increasestheaccuracyofthefinishedproductandhelpsinmassproductionsothat
theknowledgeofthissubjectisrequired to havedeepergrasp ofthecontrol
environment/techniquesasneedtobestudiedinthissubject.Aftersuccessful
completionofthiscoursethestudentswillbeableto

 Explainthebasicprinciplesofcontrolsystem
 Describetimeresponseanalysisofthesystem
 Discussstabilityanalysisofthesystem

DETAILEDCOURSECONTENT:

Unit Topic/Subtopic Hours Marks

I 1.Introduction

1.1 Basicelementsofcontrolsystem
1.2 Openloopcontrolsystem
1.3 Closed loop control system & control system

terminology
1.4 Automaticcontrolledclosedloopsystems
1.5 Exampleofautomaticcontrolsystems
1.6 Basicelementsofaservomechanism
1.7 Useofequivalentsystemsforsystem analysis
1.8 Linearsystems,non-linearsystems
1.9 Controlsystems examples from chemicalsystems.

Mechanicalsystems,electricalsystems
1.10IntroductiontoLaplacetransform.

8 10

II 2.Controlsystem representation

2.1Transferfunction
2.2Blockdiagram &reductionofblockdiagram
2.3Problemsbasedonblockdiagram
2.4Mason’sformula

10 18

III 3.TimeresponseAnalysis

3.1 Standardtestsignals
3.2 Timeresponseoffirstandsecond-ordersystem
3.3 Timeconstant,timeresponseofsecondordersystem
3.4 Timeresponsespecifications
3.5 Steady-stateerrorsanderrorconstants
3.6Problemsinfirstandsecondordersystems

9 12

IV 4.TransferFunctionAnalysis
4.1AnalysisofACandDCservomotors,synchros

Steppermotor

8 15



4.2ACpositioncontrolsystem

V 5.StabilityAnalysis:
5.1RouthHurwitzCriterion
5.2RootLocusplot
5.3BodePlot
5.4NyquistPlot

10 20

LISTOFEXPERIMENTS

1.Studyofcharacteristicofservomotor
2.Characteristicsandspeedcontrolofasteppermotor
3.Todemonstratethesynchrocharacteristicanduseasynchropairerrordetector
4.Characteristicsofapotentiometer
5.Studyofspeedcontrolofmotorwithtachometerfeedback.
6.DesignofaDCspeedcontrolsystem
7.Simulationofapositioncontrolsystem
8.StudyofON-OFFcontroller

REFERENCEBOOKS:

1.ControlSystemsEngineeringbyNagrathandGopal,NewAgeInternational
PublishersLtd

2.AutomaticControlSystemsbyKUO,Wiley
3.ModernControlEngineeringbyOgata,PearsonEducationIndia

TESTINGANDMAINTENANCEOFMACHINES&EQUIPMENTS

L T P TotalMarks:50
Curri.Ref.No.:EEE507

2 0 4

TotalContact
Hours

:60Hrs Theory

Theory :30Hrs EndTerm Exam :NIL

Practical :30Hrs ProgressiveAssessment :NIL

PreRequisite :
Practical

EndTerm Exam :25



Credit :4 ProgressiveAssessment :25

RATIONALE:

ItisneededthattheshopfloorexperienceondismantlingandassemblyofElectrical
machinesandhouseholdequipmentwithinthecurriculum ofDiplomainElectrical
Engineering.Thelearningoftheproceduremaybepossiblewithinafew lecture
classes,butthepracticeshouldalsobearrangedintheworkshop.Thissubjectis
designed to provide the scope ofacquiring knowledge both theoreticallyand
practically.Aftercompletionofthecourse,studentswillbeableto

 Dismantleandassembleofelectricalmachineslikemotor,transformer,
switchingunitsandstarters

 Explaindifferentrepairingtechniquesofelectricalequipment
 Repairelectriciron,electricoven,waterheater/geyserandblower

DETAILEDCOURSECONTENT:

Unit Topic/Subtopic Hours Marks

I
1.IntroductiontoMaintenanceofElectricalEquipment

1.1Define-Routine,preventiveandbreakdown
maintenance.

1.2Advantagesofpreventivemaintenanceand
importanceof

planningofpreventivemaintenanceschedule.
1.3Factorsaffectingthepreventivemaintenance

schedule.
1.4Internal/externalcausesforfailure/abnormal

operationsof
equipment

1.5Troubleshootingcharts

5 5

II 2.SafetyRegulations
2.1Understandthemeaningandcausesofelectrical

accidents.
2.2Statefactorsonwhichseverityofshockdepends
2.3Understandtheprocedureforrescuingapersonwho

has
receivedanelectricshock

2.4Describemethodsofprovidingartificialrespiration
2.5UnderstandDo’sandDon’tslistedinI.S.for

substation
operation

2.6Describetheproceduretobefollowedforshutdown
of

substationandpowerline
2.7Statetheprecautionstobetakentoavoidfiredueto

electricalreasons

8 7



2.8Describetheoperationoffireextinguisher
2.9IEACT–statutoryregulationforsafetyofpersons

and
Equipment

III
3.TestingofElectricalMachines

3.1Routineandspecialtests
3.2Comparedirecttesting,indirecttestingand

regenerativetestingforefficiencyandtemperature
rise

3.3 Mechanical tests before commissioning of
machines

3.4Electricaltests/inspectionsbeforecommissioningof
machines

5 4

IV
4.InsulationTesting

4.1ClassificationofinsulatingmaterialsasperISRule
4.2Measureinsulatingresistanceandinterpretfrom it

the
conditionsofinsulationunderdifferentworking
environments

4.3Propertiesofgoodinsulationoil
4.4Listtheagentswhichcontaminatetheinsulatingoil
4.5ProcedurefortestofoilasinsulatorasperISRule

- Dielectricstrengthtest
- Aciditytest
- Sludgetest
- Crackletest
- Flashpointtest

4.6Interprettheresultsofabovetestanddraw
conclusions

5 4

V 5.MaintenanceofElectricalMachinesandEquipment
5.1MaintenanceofDCmotor
5.2MaintenanceofInductionmotor
5.3MaintenanceofAlternator
5.4MaintenanceofTransformer
5.5MaintenanceofElectricalServiceStation
5.6MaintenanceofHouseholdEquipment(ElectricIron,

Heater,Blower,ACmachine,WashingMachine)

7 5



LISTOFEXPERIMENTS

1. Tostatethemethodofinspectionanddeterminationofdefectsinan
assembledelectricalmachine

2. To dismantle electricalmachines and determine the defects in a
disassemblemachine

3. Torepairandreassembletheelectricalmachines
4. Torepairtheshipringandcommutatorofelectricalmachines
5. Torepairshaftofelectricalmachines
6. Torepairwindingofelectricalmachines
7. Tostatethemethodofinspectionanddeterminationofdefectsinan

assembledtransformer
8. Torepaircoreandwindingsoftransformer
9. Torepairtopchanger,tanks,conservatorsandfillingsoftransformer
10 Toassembletransformer
11 TotestandmeasureparametersoftransformerasperBureauofIndian

StandardSpecification.
12 Tostatetheperiodicmaintenanceofswitch,fuseunitchangeover,bus

baranddifferenttypestarters
13 Todismantleandrepairofceiling/exhaustfan,ElectricIron,OTG,Electric

Oven,WaterHeater/Geyser,Vacuum Cleaner,Splittype/Window Air-
Conditioning

14 To state the method of the fault detecting procedure of the
ceiling/exhaustfan

15 Totesttheceiling/exhaustfanasperBureauofIndianStandard
Specification.

16 Torepairlampfitting
17. Topreparetheoperationandmaintenancescheduleofadiesel

generatingset

REFERENCEBOOKS

1.OperationandMaintenanceofElectricalEquipment,VolI&IIbyB.V.S.Rao,Media
Promoters&PubPvtLtd

2.TestingCommissioningOperation&MaintenanceofElectricalEquipmentbyS.Rao,
KhannaPublisher

3.ElectricalEquipmentHandbook:TroubleshootingandMaintenancebyPhillipKiameh,
McGraw-Hill

4.ElectricalPowerEquipmentMaintenanceandTestingbyPaulGill,CRCPress
5.FundamentalsofMaintenanceofElectricalEquipmentsbyK.B.Bhatia,Khanna

Publishers



PROJECTWORK

L T P

TotalMarks:100

Curri.Ref.No.:EEE508
0 0 10

TotalContact
Hours

:150Hrs Theory

Theory : EndTerm Exam :NIL

Practical :150Hrs ProgressiveAssessment :NIL

PreRequisite :
Practical

EndTerm Exam :50

Credit :5 ProgressiveAssessment :50

RATIONALE:

Projectworkaimsatdevelopingskillsinthestudentswherebytheyapplyin
totalitytheknowledgeandskillsgainedthroughthecourseinthesolutionofa
practicalproblem undertakenasaprojectwork.Thestudentshavedifferent
aptitudesandstrengths.Projectwork,therefore,shouldmatchthestrengthsof
students.Forthispurpose,studentsshouldbeaskedtoidentifythetypeof
projectwork,theywouldliketoexecute.Itisalsoessentialthatthefacultyofthe
respectivedepartmentsmayhaveabrainstormingsessiontoidentifysuitable
projectassignments.Theprojectassignmentcanbeindividualassignmentora
groupassignment.Thestudentsshouldidentifythemselvesorbegivenproject
assignmentatleasttwotothreemonthsinadvance.Theprojectworkidentified
in collaboration with industry/field organization should be preferred.After
completionofthecourse,studentswillbeableto:

 Selectingasuitabletopic
 Designingofthejob
 Schedulingthejob
 Indenting
 Procuringofmaterial
 Maintaininggoodrelationamongstpeergroup(Team Work)
 Developingleadershipquality
 Developingcostawareness
 Effectiveutilizationoftime



SuggestedListofLaboratoryExperiments:-

S.No LaboratoryExperiments

1 Collectproperrequirements from the client(both in-house orIndustry

sponsored).

2 Shouldprovidetheprojectplanningsheet.

A:Durationofproject(StartingandEndingDate).

B:Intermediatedatesshowingthestatusofprojectateverystage.

3 Synopsis:Briefnoteshowingwhatactuallytheprojectissupposedtodo.

4 BlockDiagram oftheproject.

5 CircuitDiagram ofeachandeveryblock.

6 Billofmaterials.

7 Breadboardtestingofeachandeveryblock.

8 MakingofPCB

a:TrackLayout(top&bottom).

b:ComponentLayout(legend).

c:PadMaster(Soldermasking)

9 ChassisDesignDiagram.

10 WiringDetails.(Optionalw.r.tproject)

11 SoftwareFlowChart.

12 Softwarewithproperdocumentation.

13 FeaturesofProject

a:Operatingvoltage/current

b:Inputsandoutputsandotheraddedfeaturesofproject.

14 FutureUp-gradation.

15 OperatingManual.

16 TechnicalManual

ReferenceBooks:

1.ProjectsinElectrical,Electronics,instrumentationandComputerEngineeringbyS
Chatterjee&SKBhattacharya,S.ChandPublishing



ElectiveCourses

POWERPLANTENGINEERING

L T P

TotalMarks:150

Curri.Ref.No.:EEE601
3 0 4

TotalContact
Hours

:105Hrs Theory

Theory :45Hrs EndTerm Exam :75

Practical :60Hrs ProgressiveAssessment :25

PreRequisite :
Practical

EndTerm Exam :25

Credit :5 ProgressiveAssessment :25

RATIONALE:-

ElectricityinbulkquantitiesisproducedinThermal,Nuclear,Hydraulic,Gasturbine
andGeothermalpowerplants.Thermal,Nuclear,andGeothermalpowerplantswork
withsteam astheworkingfluid.Gasturbineplantsareoftenusedaspeakingunits
andrunforshortperiodsinadaytomeetthepeakloaddemand.Hydraulicpower
plants are essentiallymultipurpose such as powergeneration,irrigation,flood
control,fisheries,afforestationandnavigation.Inthissubjecttheconstructionand
workingprinciplesofElectricalPowerPlantEngineeringaretobestudiedindetail.In
additiontothetheoreticalstudyofthetopicsasmentionedabovecarehasbeen
takenforincludingthepracticalaspectsofthetopics.Afterstudythissubject
studentshouldbeabletodescribe

 theprinciplesofeconomicsofpowergeneration

 theconstructionandworkingprinciplesofstream powerplantandexplain

rankinecycleandcarnotcycle.
 thefuelsand combustion,coalanalysis,fueloiland petroleum gas,

combustionmechanism andfiringmethods.



 theworkingprinciplesofsteam generatorssteam turbines.

 theoperationof hydroelectricpowerplant,dieselengineandgasturbine

powerplantsandnuclearpowerplants

DETAILEDCOURSECONTENT:

Unit Topic/SubTopic Hours Marks

I 1.EconomicsofPowerGeneration
1.1Loaddurationcurves
1.2Locationofpowerplants
1.3Powerplanteconomics

2 3

II 2.AnalysisofSteam Cycles
2.1Stream powerplant
2.2Rankinecycle
2.3Carnotcycle
2.4Meantemperatureofheataddition

2.5Reheatingofsteam
2.6Regeneration
2.7Regenerativefeed-waterheating
2.8Feed-waterheaters
2.9Carnotizationofrankinecycle
2.10Stream powerplant
2.11Deaerator
2.12Layoutofsteam powerplant
2.13Efficienciesinasteam powerplant

5 10

III 3.FuelsandCombustion
3.1Coalanalysis
3.2Fueloil
3.3Petroleum gas
3.4Emulsionfiring
3.5Coal-oilandcoal-watermixtures
3.6Biomass
3.7Combustionreactions
3.8Massbalanceofsteam generator
3.9Energybalanceofsteam generator
3.10Draftsystem
3.11 Heating values, Enthalpy of
combustion
3.12Equilibrium constantKp

5 8

IV 4. Combustion Mechanism and Firing
Methods

4.1Kineticsofcombustionreactions
4.2Mechanism ofsolidfuelcombustion
4.3Kineticanddiffusioncontrol
4.4 Combustion equipmentforburning
coal
4.5Fuelbedcombustion
4.6Pulverizedcoalfiringsystem

5 7



4.7Combustionoffueloil
4.8Combustionofgas

V 5.Steam Generators
5.1Typesofsteam generators
5.2Firetubeboilers
5.3Watertubeboilers
5.4Economisers
5.5Superheaters
5.6Reheaters
5.7Steam generatorcontrol
5.8Electrostaticprecipitators
5.9Ashhandlingsystem
5.10Feed-watertreatment
5.11Condensers
5.12Circulatingwatersystem
5.13Coolingtowers

8 15

VI 6.Steam Turbines
6.1Flowthroughnozzles
6.2Turbineblading
6.3Electricalenergygeneration

4 5

VII 7.HydroelectricPowerPlant
7.1 Advantages and disadvantages of
waterpower
7.2Optimizationofhydro-thermalmix
7.3 Elements ofa hydroelectric power
plant
7.4Classificationofhydro-electricpower
plants
7.6 Turbines of hydro-electric power
plants
7.7Performanceofturbines
7.8Selectionofturbines

6 1
0

VIII 8.DieselEngine and Gas Turbine Power
Plants

8.1 Advantages and disadvantages of
dieselengine

powerplant
8.2Typesofdieselplants
8.3CombustioninaCIengine
8.4Performancecharacteristics
8.5Supercharging
8.6Layoutofdieselenginepowerplant
8.7Gasturbinepowerplant
8.8Componentsofgasturbineplant
8.9Gasturbinefuels

6 1
0

IX 9.NuclearPowerPlants
9.1Layoutofnuclearpowerplants
9.2 Moderating powerand moderating
ratio
9.3Heattransferandfluidflowinnuclear

4 7



reactors
9.4Typesofreactors̀

LISTOFEXPERIMRNTS

1.Tostudylowpressureboilersandtheiraccessoriesandmountings

2.Tostudyhighpressureboilersandtheiraccessoriesandmountings

3.Tostudytheworkingofimpulseandreactionsteam turbines

4.Toprepareheatbalancesheetforgivenboiler

5.Tofindpoweroutput&efficiencyofasteam turbine

6.Tofindthecondenserefficiencies

7.Tostudycoolingtowerandfinditsefficiency

8.TofindcalorificvalueofasampleoffuelusingBombcalorimeter

9.Calibrationofthermometersandpressuregauges.

10.To study and find volumetric efficiency ofa reciprocating air

compressor.

11.To find dryness fraction ofsteam by separating and throttling

calorimeter.

REFERENCEBOOKS
1.PowerPlantEngineeringbyP.K.Nag,TataMcGrawHill
2.PowerPlantEngineeringbyManojKumarGupta,PHI
3.PowerPlantEngineeringbyR.K.Hegde,Pearson
4.PowerPlantengineeringbyA.K.Raja,NewAgeInternational



MICROCONTROLLERS

RATIONALE:

Thiscourseisanintroductiontothefundamentalsofarchitectureandimplementationof

embeddedmicrocontrollers.Thearchitecturecoversthearithmeticlogicunit,instructions,

registers,memory,andinput&output.Theimplementationcoversparallelinput&output,

serialcommunication,timers,interruptcontrolandfeedbackcontrol.Uponcompletionof

thiscoursethestudentwillbeableto:

 Describethearchitectureofthe8051microcontroller,

L T P

TotalMarks:150

Curri.Ref.No.:EEE602
3 0 4

TotalContact
Hours

: 105
Hrs

Theory

Theory : 45Hrs EndTerm Exam :75

Practical : 60Hrs ProgressiveAssessment :25

PreRequisite :
Practical

EndTerm Exam :25

Credit : 5 ProgressiveAssessment :25



 Createanassemblylanguagesourcefileusingthe8051editor.

 Assemble8051programsandlinkobjectfiles.

 Interprettheassembler'serrormessages,andmakethechangesifnecessary

 InterfacethemicrocontrollerwithexternaldevicesthroughitsI/Oports.

 Usethemicrocontrollertimerandinterruptfacilities.

 UsetheBooleanbitmanipulationofthe8051microcontroller.

DETAILEDCOURSECONTENTS:

Unit Topic/SubTopic Hours Marks

I 1.IntroductiontoMicrocontroller:
1.1Historyofmicrocontroller

1.2Embeddedsystem

1.3Microcontrollervsmicroprocessor

1.4Applicationsofmicrocontroller

5 5

II 2.8051Architecture:

2.1 Blockdiagram of8051microcontroller

2.11 Oscillatorandclock

2.12 Program counteranddatapointer

2.13 AandBregister

2.14 FlagsandPSW

2.15 Internalmemory

2.16 InternalRAM organization

2.16.1

GeneralpurposeRAM

2.16.2 B

itaddressable

2.7.3Workingregisters

2.17 Stackandstackpointer

2.18 Specialfunctionregister

2.19InternalROM

2.11Pindiagram of8051

8 15

III 3. Timer:
3.3Counterandtimer

3.4Timermodesofoperation:TCON,TMOD

4 4

IV 4. SerialDataInput/outputandInterrupts:
4.6Serialdatainterrupts,SCON.PCON

4.7Serialdatatransmissionandreception

4.8Interrupts,timerflaginterrupts,serialport

interrupts,externalinterrupts

4.9Interruptsenable(IE)SFR,interruptspriority(IP)

SFR

4.10 R

5 10



eset,interruptscontrol

V 5.8051InstructionandAddressingModes:
5.1Addressingmode:immediate,register,direct&indirect

addressing

Mode

5.3Instructionformovingdata
5.3.1Externaldatamove

5.2.2Dataexchange

5.3Instructionforlogicaloperation

5.4.3 Byteandbitlevellogicaloperation

5.3.2 Rotateandswap

5.5 Instructionforarithmeticoperation
5.5.1 Incrementinganddecrementing

5.5.2 Additionandsubtraction

5.4.3Multiplicationanddivision

5.5Jumpsandcallinstructions

7 16

VI 6.BasicProgrammingModelandConcept
6.1AssemblylanguageProgrammingconcept

6.2Flowchart

3 4

VII 7.8051ExampleProblems

7.5 Addition,subtraction,multiplicationetc

7.6 Datamove/transfer

7.7 Comparisons

7.8 Useofsubroutine/Loop

8 16

VIII 8.StackandSubroutines:
8.1Stackusage,implementationofPUSHandPOP

8.2Subroutineusage,implementationofCALLandRET

5 5

LISTOFEXPERIMENTS:

1.StudytheMicrocontrollerTrainingkit,identificationofthefollowing

(l) CentralprocessingUnitwithCrystal

(m) Memory(b1)RAM (b2)ROM areas

(n) Powerbackupterminals

(o) Keyboard

(p) Display

(q) USARTchip

(r) I/Oport

(s) Programmableintervaltimer

(t) Serialcommunicationsupport

(u) Keyboard/Displayinterface

(v) Tolocatetheabovesectionsonalayoutdiagram

2. WriteAssemblylanguageprogramsin8051trainerkit
3. WriteAssemblylanguageprogram ofadditionoftwonumbers



4. WriteAssemblylanguageprogram ofsubtractionoftwonumbers
5. WriteAssemblylanguageprogram ofmultiplicationoftwonumbers
6. WriteAssemblylanguageprogram ofdivisionoftwonumbers
7. Write Assembly language programs by using conditionaland unconditionaljump

instructions

8. WriteAssemblylanguageprogram byusingthecallandreturnsubroutineinstructions
9. WriteAssemblylanguageprogramstofindthesquareofanumberusingLook-uptable
10.Writeandexecuteaprogram byusingdelaysubroutine
11.Writeandexecuteaprogram forAtoDconverter
12.Writeandexecuteaprogram forDtoAconverter
13.Studythe8051microcontrollerbasedDCmotorspeedcontrolsystem
14.Studythe8051microcontrollerbasedSteppermotorspeedcontrolsystem

REFERENCEBOOKS:

1. The8051MicrocontrollerArchitecture,Programmingand
ApplicationsbyKennethJ.Ayala,McGrawHill

2. The8051MicrocontrollerandEmbeddedSystemsbyMuhammadAli
Mazidi,PearsonEducationIndia

3. MicrocontrollersArchitecture,Programming,InterfacingandSystem
DesignbyRajKamal,PearsonEducation

4. 8085Microcontroller&EmbeddedSystemsbyRajivKapadia,JaiCo
PublishingHome

ELECTRICALDRIVES

RATIONALE:

ThecourseonElectricDrivesisdesignedtointroducetheconceptofcontrolof
electricdrivesforvarioustypesofmechanicalloads.Inthiscourse,mainlythedc
motor,inductionmotorandsynchronousmotorsteady-statemodelingandsteady

L T P

TotalMarks:150

Curri.Ref.No.:EEE603
3 0 4

TotalContact
Hours

:105Hrs Theory

Theory :45Hrs EndTerm Exam :75

Practical :60Hrs ProgressiveAssessment :25

PreRequisite :
Practical

EndTerm Exam :25

Credit :5 ProgressiveAssessment :25



state torque and speed controlofthese motors are emphasized.The course
exposestheapplicationsofsemiconductorcontrolledconverterstocontroltheDC
andACmachinesforbettertorqueandspeedresponse.

DETAILOFCOURSECONTENT:

Unit Topic/SubTopic Hours Marks

I 1.IntroductiontoElectricDrives
1.1Defineelectricdrive
1.2Advantagesanddisadvantagesofelectricdrive
1.3Factorsgoverningselectionofelectricmotors
1.4Comparativediscussionbetweenthevariouselectricdrive

duties–
continuous,short-time&intermittent

1.5Quadrantaldiagram forspeed-torquecharacteristics
1.6Hoistmechanism
1.7Typesofbraking

7 12

II 2.IndustrialDrives

2.1.Requirementsofvarioustypesofcommonloadssuchas-
Hoist,Elevator,Conveyor,Rollingmills,Centrifugalpumps,
Punches,Shearsetc.

2.2Selectionofmotorsinrespectoftypes,sizeandratingfor
above loads on the basis ofmechanicalcharacteristics,
speedcontrol,reversibility,workingenvironment

andcost.

6 10

III 3.HeatingandPowerRatingofDriveMotors

3.5 Loaddiagrams
3.6 Overloadcapacity
3.7 Heatingandcoolingofmotors
3.8 Selectionofmotorpowercapacity.

7 8

IV 4.ElectricTraction

4.1Electrictraction
4.2Differentsystemsoftrackelectrification(Blockdiagram)DC,

AC,Composite
4.2.1Advantage&disadvantagesofeach
4.2.2Analysisofsinglephase25KVACsystem andDC

system
4.3.Tractionmechanics

4.3.1Typesofservices.
4.3.2Speedtimecurve.
4.3.3Simplifiedspeedtimecurve(noderivation)
4.3.4Averagespeedandschedulespeed.
4.3.5Factorsaffectingtheschedulespeed.
4.3.6Tractiveeffort
4.3.7Specificenergyconsumption
4.3.8Factorsaffectingspecificenergyconsumption.
4.3.9Simplenumericalonsimplifiedspeedtimecurvesand

specificenergyconsumption
4.4.Mechanicsoftrainmovement

4.4.1Adhesion&coefficientofadhesion
4.4.2Conceptofweighttransfer

15 25



4.4.3Effectofunsprungmassandwheeldiameter
4.5.TractionMotors:

4.5.1Desirablecharacteristicsoftractionmotors
4.5.2Specialfeaturesoftractionmotor
4.5.3SuitabilityofDCseriesmotorfortraction
4.5.4Suitabilityofthreephaseinductionmotorfortraction.

V 5.DC&ACDrives
5.1SpeedcontrolofseparatelyexcitedDCmotorbysingle

phasefullycontrolledconverter
5.2SpeedcontrolofseparatelyexcitedDCmotorwith

threephasefullycontrolledconverter
5.3SpeedcontrolofDCseriesmotorwithchoppercontrol.
5.4SpeedcontrolofDCservomotor
5.5SpeedcontrolofThreephaseInductionmotorwith

variable
frequencyPWM VSI

5.6SpeedcontrolofThreephaseInductionmotorwith
variablevoltagevariablefrequencycontrol

5.7SpeedcontrolofACservomotor
5.8StaticVARcompensationsystem -Principleof

operation&Blockdiagram
5.9Uninterruptedpowersupply-Principleofoperationand

blockdiagram ofonload&offloadtypeUPS.

10 10

LISTOFEXPERIMENTS:

1.StartingofDCseriesmotor
2.SpeedcontrolofDCshuntandDCseriesmotor
3.Startingofthreephaseinductionmotor
4.Speedcontrolofthreephaseinductionmotor
5.DynamicbrakingofDCmotor
6.Pluggingofinductionmotor
7.Brakingofinductionmotor
8.Studyofelectrictractionsystem
9.SpeedcontrolofDCservomotor
10.SpeedcontrolofACservomotor
11.Powerfactor(pf)improvementusingcapacitor
12.Studyofuninterruptablepowersupply.

REFERENCEBOOKS:

1.FundamentalofElectricalDrivesbyG.K.Dubey,Narosa Publishing House
2.AFirstCourseonElectricalDrivesbyS.K.Pillai,Wiley-EasternLimited
3.ElectricDrives:ConceptsandApplicationsbyVedam Subrahmanyam,Tata

McGraw-HillEducation



4.ElectricalMachinesP.S.Bimbhra,KhannaPublishers
5.BasicElectricalEngineering,V.N.Mittle,TataMcGraw-Hill
6.ElectricalMachines,Nagrath&Kothari,TataMcGraw-Hill

UTILISATIONOFELECTRICALPOWER

L T P

TotalMarks:150

Curri.Ref.No.:EEE604
3 0 4

TotalContact
Hours

: 105
Hrs

Theory

Theory : 45Hrs EndTerm Exam :75

Practical : 60Hrs ProgressiveAssessment :25

PreRequisite :
Practical

EndTerm Exam :25

Credit :5 ProgressiveAssessment :25

RATIONALE:



Allservice sectors namelyrailway,industries,offices,multinationalcompanies
alwaysdealwith theutilization ofelectricalenergyin thefollowing fieldse.g.
electricalheating,welding,illumination.Studentsmustbethoroughlyacquainted
withtheprinciplesofapplicationofelectricalenergyintheabovefields.Inthis
course the Students should understand the facts,concepts,principles and
proceduresrelatedtotheutilisationofelectricpowersothattheycanacquire
supervisoryskills,whichwillhelpthem todischargetheirroleasasupervisorwhen
theystartworkingintheindustry.

DETAILOFCOURSECONTENTS:

Unit Topic/SubTopic Hours Marks

I 1.ElectricalHeating

1.1.Advantagesofelectricheating
1.2.Classificationofelectricheatingmethods
1.3 Resistance heating: construction, operation and
application

1.3.1Directresistanceheating:Saltbathfurnace
1.3.2Indirectresistanceheating:Resistanceovens
1.3.3Nameofsomecommonheatingelementmaterials
1.3.4Causesoffailureofheatingelements

1.4Archeating:construction,operationandapplication
1.4.1Directarcfurnace
1.4.2Indirectarcfurnace.

1.5 Induction heating: construction & operation and
application)

1.5.1Coretypeinductionfurnaces
1.5.2Corelessinductionfurnace.

1.6Dielectricheating:
1.6.1Principleofdielectricheating.
1.6.2Advantagesofdielectricheating
1.6.3Limitationsofdielectricheating.
1.6.4Applicationsofdielectricheating.

10 15

II 2.ElectricWelding
2.1.Methodsofelectricwelding
2.2Resistancewelding:

2.2.1Principleofresistancewelding
2.2.2Advantagesofresistancewelding

2.2.3Typesofresistancewelding
2.2.4Spotweldingmachine

2.3ElectricArcWelding
2.3.1Formationandcharacteristicsofelectricarc
2.3.2Effectofarclength
2.3.3Arcblow
2.3.4Electrodesformetalarcwelding
2.3.5V-ICharacteristicsrequiredforofarcwelding.

10 20



2.4ArcWeldingMachines
2.4.1DCweldingmachines-MGset,ACrectifiedwelding

unit
2.4.2ACweldingmachines-Weldingtransformer

III 3.Refrigeration
3.1Lawsofthermodynamics
3.2Comparisonbetweenheatengine,heatpumpand

refrigeration
3.3 Definitions ofrefrigeration,ton ofrefrigeration,COP,

enthalpy,entropy
3.4Vapourcompressionsystem
3.5Vapourabsorptionsystem
3.6Airrefrigerationsystem

8 10

IV 4.EconomicAspectsofUtilisingElectricalEnergy
4.1Economicaspectsofutilisingelectricalenergy
4.2Costingofelectricalenergy:fixedcharges,semifixed
charges

andrunningcharges
4.3Formulationofelectricaltariffs
4.4Varioustypesoftariffs:tariffsinforcefordomestic,

commercialandindustrialconsumer
4.5 Energyconservation:importanceand need ofenergy

conservation
4.6Measuresforenergyconservationin(i)electricdrives(ii)

electrictraction
(iii)electricheating(iv)refrigerationandairconditioning

(v)illumination

10 20

V 5.Illumination
5.1Luminaries
5.2Designofilluminationscheme
5.3Requirementsofresidential,commercialandfactory
illuminationscheme
5.4Designofilluminationschemeforresidential,commercial
andfactory

7 10

LISTOFEXPERIMENTS:

1.Resistanceheating
2.Inductionheating
3.ElectricArcWelding
4.Refrigeration
5.Energyconservation
6.Designofilluminationschemeforresidentialbuilding
7.(i)Visitamedium sizemanufacturingindustry/substation/generatingstationand
observe

thedrive,arrangement,instrumentation&controlsystem,procedures,
instrumentation,



tools,machines&sequencingofoperation
(ii)Writereports,drawtheplantlayout.Statetheprinciplesoftheoperationand

controlof
themanufacturingsystem

REFERENCEBOOKS

1.UtilizationofElectricPowerandElectricTractionbyJ.B.Gupta,S.K.Kataria&
SonsPub.

2.UtilisationofElectricalPowerbyR.K.Rajput,LaxmiPublications
3.UtilisationofElectricPower:IncludingElectricDrivesandElectricTraction

byN.V.Suryanarayana,NewAgeInternational
4.ACourseinElectricalPowerbyM.L.Soni,DhanpatRai&Sons,
5.Generation,Distribution&UtilisationofElectricalEnergybyC.L.Wadhwa,Wiley

EasternLtd.

REPAIRINGOFELECTRICALMACHINE&HOUSEHOLDEQUIPMENT

L T P TotalMarks:150 Curri.Ref.No.:EEE605



3 0 4

TotalContact
Hours

:105Hrs Theory

Theory :45Hrs EndTerm Exam :75

Practical :60Hrs ProgressiveAssessment :25

PreRequisite :
Practical

EndTerm Exam :25

Credit :5 ProgressiveAssessment :25

RATIONALE:

TheshopfloorexperienceisneededondismantlingandassemblyofElectrical
machinesandhouseholdequipmentwithinthecurriculum ofDiplomainElectrical/
Electricaland Electronics Engineering.The learning procedure forrepairing of
electricalmachineandhouseholdequipmentmaybepossiblewithinafew lecture
classes,butthepracticeshouldalsobearrangedintheworkshop.Thissubjectis
designed to provide the scope ofacquiring knowledge both theoreticallyand
practically.Aftercompletionofthecourse,studentswillbeableto:

 Dismantleandassembleofelectricalmachineslikemotor,transformer,

switchunitsandstarter.

 Repairingofelectriciron,OTG,electricoven,waterheater,geyser,vacuum
cleaner,splittypeorwindowair-conditioning.

DETAILOFCOURSECONTENTS:

Unit Topic/SubTopic Hours Marks
I 1.RepairofElectricalMachines

1.1Listthetroublesofelectricalmachines:DCmotor,DC
generator,

inductionmotor
1.3Repairingofelectricalmachines:DCmotor,DCgenerator,

induction
Motor

8 14

II 2.TransformerRepairing
2.1Todescribetherepairoflowandmedium ratingpower

transformer
2.2Tolistthefactorsforinspectionbeforetherepairoffaults

8 10

III 3.ElectricalPanelRepairing
3.1Todescribetheperiodicmaintenanceofswitch,fuseunit

changeover,
busbaranddifferenttypestarters

5 10

IV 4.CeilingFan/ExhaustFan
4.1 Todescribetherepairingofceiling/exhaustfan

5 10

V 5.FluorescentLamp/Sodium VapourLamp and House Hold
Appliances

5.1 To describetherepairworkand testing procedureof
fluorescentlamp,sodium vapourlamp,electriciron,OTG,
electricoven,waterheater/geyser,vacuum cleaner,split

8 14



type/windowair-conditioning
VI 6.ElectricalSafety

6.1Understandthemeaningandcausesofelectrical
accidents

6.2Statefactorsonwhichseverityofshockdepends
6.3Understandtheprocedureforrescuingapersonwhohas

received
anelectricshock

6.4Describemethodsofprovidingartificialrespiration
6.5UnderstandDo’sandDon’tslistedinI.S.forsubstation

operation.
6.6Describetheproceduretobefollowedforshutdownof

substationand
powerline

6.7Statetheprecautionstobetakentoavoidfiredueto
electricalreasons

6.8Describetheoperationoffireextinguisher
6.9 IE ACT-statutoryregulation forsafetyofpersonsand

equipment

6 10

VII
7.TestingofElectricalMachines

7.1Routineandspecialtests.
7.2Comparedirecttesting,indirecttestingandregenerative

testingfor
efficiencyandtemperaturerise.

7.3Mechanicaltestsbeforecommissioningofmachines.
7.4Electricaltests/inspectionsbeforecommissioningof

machines.

5 7

LISTOFEXPERIMENTS

1. Tostatethemethodofinspectionanddeterminationofdefectsinan
assembledelectricalmachine

2. To dismantleelectricalmachinesand determinethedefectsin a
disassemblemachine

3. Torepairandreassembletheelectricalmachines
4. Torepairtheshipringandcommutatorofelectricalmachines
5. Torepairshaftofelectricalmachines
6. Torepairwindingofelectricalmachines
7. Tostatethemethodofinspectionanddeterminationofdefectsinan

assembledtransformer
8. Torepaircoreandwindingsoftransformer
9. Torepairtopchanger,tanks,conservatorsandfillingsoftransformer
10 Toassembletransformer
11 TotestandmeasureparametersoftransformerasperBureauofIndian

StandardSpecification.
12 Tostatetheperiodicmaintenanceofswitch,fuseunitchangeover,bus

baranddifferenttypestarters
13 Todismantleandrepairofceiling/exhaustfan,electriciron,OTG,electric



oven,waterheater,geyser,vacuum cleaner,splittype/window air-
conditioning

14 To state the method of the fault detecting procedure of the
ceiling/exhaustfan

15 Totesttheceiling/exhaustfanasperBureauofIndianStandard
Specification

16 Torepairlampfitting
17. Topreparetheoperationandmaintenancescheduleofadiesel

generatingset

REFERENCEBOOKS

1.TestingCommissioningOperation&MaintenanceofElectricalEquipmentby
S.Rao,
KhannaPublisher

2.ElectricalEquipmentHandbook:TroubleshootingandMaintenanceby,Phillip
Kiameh,McGraw-Hill

3.ElectricalPowerEquipmentMaintenanceandTestingbyPaulGill,CRCPress
4.FundamentalsofMaintenanceofElectricalEquipmentsbyK.B.Bhatia,Khanna

Publishers



NON-CONVENTIONALSOURCESOFENERGY

L T P
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RATIONALE:
Energyis the crucialinputin the process ofeconomic,socialand industrial
development.Highenergyconsumptionastraditionallybeenassociatedwithhigh
qualityoflife.Inviewofthefastdepletingresourcesofconventionalenergy,ithas
becomeimperativetosearchforalternativesourcesofenergy,whicharenotonly
renewable,butalsoenvironmentalfriendlyandeconomicallyviable.Solarenergy,
wind energy,biomass energy and hydropowerenergy etc.are some ofthe
alternatives,whichcouldbebankedupontomeettheenergycrisis.Thiscourseis
intendedtoprovidetherequisiteknowledgeandskillsofdifferentaspectsofthese
technologiestocopeupwiththepresentenergycrisisandchallengesofthefuture.
Aftercompletionofthecourse,studentswillbeableto

 Explaintheconstructionandworkingprinciplesofwindenergysystemsand
SolarPVsystems

 DescribetheconstructionandworkingprinciplesofBio-gasplant
 ExplaintheconstructionanddesignprinciplesofMiniandMicro-hydropower

plant,TidalandOceanenergy
 Discussworkingprinciplesofrenewableenergysystem management.

DETAILEDCOURSECONTENT:

Unit Topic/SubTopic Hours Marks
I 1.Solarenergy

1.1Solarradiation
1.1.1Todescribe

(a)Global,directanddiffusedradiation.
(b)Spectraldistributionofdirectsolarradiation

throughfourtypesofcurves.
(c)RadiationmeasuringInstruments
(d)Datafrom aradiationmeasurementnetwork.

1.2Waterandairheatingapplication
1.2.1Todescribetheconstructionandusesofwater

heatingsystem through

(a) Flatplatecollector
(b) Spiralor“seashell”collector
(c) Heatpipecollector
(d) Cylindricalheater/storagesystem

1.2.2Todescribethreetypesofairheatersusedtodry
cropinlowerlatitudeorspaceheatinginhigher
latitude.

1.2.3Todescribetheintegrationofanaircollectorinto
aheatingandcoolingsystem

1.2.4Toknowsomestorageunits
1.3Spaceheatingapplication:

Todescribetheutilizationofairheaterandthermal
energystorageinspaceheatingapplication

1.4ThermalPowerandotherapplications(a)HeadEngine
(b)LargescalepowerGeneration(c)Furnaces(d)

12 18



cookers(e)refrigerationandcooling(f)Heatpumps
(g)solarponds(h)distillation
(i)industrialapplicationofprocessheatandtransport

1.5PhotovoltaicTechnology
a)Principleofsolarcells
b)Solarcellsandmodules
c)Applicationsofphotovoltaicsystems

II 2.Bio-Energyandotherform ofEnergy

2.1TodefineBio-Energy
2.1.1TodescribethesourcesofBio-Energy
2.1.2Todescribetherenewalsystem ofBio-Energy
2.1.3Todescribethefollowingprocesses

(a)Pyrolysisofwood
(b)Gasificationofwood
(c)Producergaspreparation
(d)Briquetting
(e)Hydrolysisofwoodethanol
(f)Liquificationofwoodtooil
(g)Energyplantationandpowerprogramme
(h)Biologicalconversion

2.2AnimalEnergy
2.2.1TodefinetheAnimalEnergy
2.2.2TodescribethemethodofutilizationofAnimal

Energy
2.3Energyfrom theOcean

2.3.1 TodescribethebasicprocessofOceanThermal
EnergyConversion(Tostate(a)thelocationof
OTEC plants(b)ApplicationofOTEC and(c)
EconomicConsideration)

2.3.2 Todescribe(a)themethodofutilizationofwave
Energy(b)themethodofobtainingpowerfrom
salinitygradients(c)utilizationofTidalpower

2.4HydrogenEnergy
2.4.1 Todescribethemethodofproductionofmass-

scalehydrogenpreparation
2.4.2 To describe the method of utilization of

hydrogenasalternativeEnergysource.
2.4.3 Tostatetheadvantagesanddisadvantagesof

HydrogenEnergy

10 15

III 3.WindEnergy

3.1Tostatethehistoricaldevelopmentofwindgenerated
Electricityin

thefollowingcountries(a)Denmark(b)USA(c)Russia
(d)united

kingdom

8 12



3.2Toenumeratethewindenergypotential
3.2.1Tostatetheannualvelocityandpowerduration

curves.
3.2.2Todescribethewindmill
3.2.3Todescribetheuseofwindenergyas(a)power

generation
(b)waterpumpingsystem

3.2.4TodescribethemethodofwindEnergy
conservation,

distributionandutilizationsystem.

IV 4.SolarCell

4.1StandardsiliconsolarcellTechnology(singlecrystal
waferstosolar

cells, solar cell to solar cell modules, module
construction,cell

operating temperature, module durability, module
circuitdesign,

Energyaccounting)
4.2ImprovedsiliconcellTechnology

4.2.1Toexplainthepropertiesofsolargradesilicon
4.2.2Todescribethemethodofpreparationofsolar

sheetandspecify
(a)Solarsheetrequirement
(b)IngotTechnologies
(c)RibbonSilicon

4.2.3 To describe the cell fabrication and
Interconnectiontechniques

4.3Concentricsystems
4.3.1Todescribetheprincipleofidealconcentrators

4.3.2Todescribetheprincipleof
(a) stationary and periodically adjusted
concentrator
b)trackingconcentrator

(c)concentratorcelldesign
4.3.3Ultra-highefficiencysystems
4.3.4Todescribethebasicprinciplefordevelopingultra

-high
efficiencysystem (multigapcellconcepts,thermo
photovoltaicconversion)

4.4PhotoVoltaicsystemscomponentsandApplication
4.4.1 To describe the principle ofEnergy storage

system
4.4.2 Todescribetheprincipleofpowerconditioning

system
4.4.3Tostatethephotovoltaicapplications

4.5DesignofstandAlonesystem
4.5.1Todescribe
(a)thesolarmoduleperformance

15 30



(b)BatteryPerformance(performanceofleadAcid
Battery,Nickelcadmium Batteries)
(c)Powercontrolsystem
(d)themethodofregulationandsystem sizing
(e)tostatetheapplicationinwaterpumping

4.6 Residentialand Centralized Photo voltaic power
systems

4.6.1Todescribethe
(a)detaillayoutoftheresidentialsystems
(b)modulemountingtechnique
(c)thermalgenerationsystem
(d)system configuration

4.6.2Todescribethedesignprincipleofcentralpower
plantofsolarcellsystem (generalconsiderations,
operatingmodes)

4.6.3Todescribetheworkingprincipleofsatellite
solar

powerstations

LISTOFEXPERIMENTS

17.SolarRadiationMeasurement
18.ExploringSolarPanels
19.EffectofLoadonSolarPanelOutput
20.EffectofTemperatureonSolarPanelOutput
21.SolarPanelOutput:EffectofShade
22.SolarPanelOutput:EffectofAngle
23.SolarDistillation
24.PumpingWaterwithSolarEnergy
25.SolarCooker
26.Preparationofdeliciousfoodbyusingsolarcooker.
27.SolarWaterHeater
28.SolarLanternsandStreetlight
29.StudyofBiogasplant
30.WindTurbineOutput:TheEffectofLoad
31.EffectofLoadonWindTurbineOutput
32.ExploringWindTurbineBlades

REFERENCEBOOKS

1.Non-ConventionalEnergySourcesbyB.HKhan,TataMcGrawHill
2.EnergyTechnology(non-conventional,renewableandconventional)bySRaoandBB

Parulekar,KhannaPublishers

3.SolarEnergy–PrinciplesofthermalcollectionandStoragebySPSukhatme,Tata
McGraw



HillPublication
4. SolarEnergyUtilizationbyGDRai,KhannaPublishers
5.ReviewsofRenewableEnergySourcesbyMS.Sodha,S.S.Mathur,MASMalik,TC

Kandpal,WileyEasternLimited

PROFESSINALPRACTICES-V

L T P

TotalMarks:50

Curri.Ref.No.:EEE513
0 0 4

TotalContact
Hours

: Theory

Theory : EndTerm Exam :

Practical :60 ProgressiveAssessment :

PreRequisite :
Practical

EndTerm Exam :

Credit :2 ProgressiveAssessment :50

RATIONAL:

Thesystem ofeducationischangingdaybydayandstudentslearnsmorethrough
practicesinthe21stcentury.Teaching&learningbecameonlyajob&passingpoint
ratherthanspreadinglikeairinmulti-dimensionalfield.Soinordertomakethe
Traineeimbibewithquality& adaptabilityinthecompetitiveworldProfessional
PracticesisintroducedintheCurriculum ofDiplomainEngineering.
.Aftercompletionofthecourse,studentswillbeableto:

 Acquireinformationfrom differentsources
 Preparenotesforgiventopic
 Presentgiventopicinaseminar
 Interactwithpeerstosharethoughts
 Prepareareportonindustrialvisit,expertlecture

DETAILOFCOURSECONTENT:



Unit Topic/SubTopic Hour
s

I Industrial/FieldVisit:

StructuredFieldvisitsbearrangedandreportofthesameshouldbe
submittedbytheindividualstudent,toform partoftheterm work.
VisitstoanyONEfrom thelistbelow(shouldnothavecompletedin
earliersemester):
i) Multistoriedbuildingforpowerdistribution
ii) Anyindustrywithprocesscontrolandautomation
iii) DistrictIndustries Centre (to know administrative setup,

activities,variousschemesetc.)
iv) Railway/metrorailwaysignalingsystem
v) Motorrewindinginamotorrewindingshop
vi) Visit warehouse/Rail yard/Port and observe Material

Handling
Management&Documentation.

vii) Athermal/Hydelpowergeneratingstation
viii) AWindmilland/orHybridpowerstationofwindandsolar
ix) Anelectricalsubstation
x) Aswitchgearmanufacturing/repairindustry
xi) Protectionsystem inalargeindustry.
xii) Visittomaintenancedept.ofalargeindustry.
xiii)Alargeindustrytostudyprotectionsystem
xiv)Industryofpowerelectronicsdevices
xv) Transmissiontowerprojectarea
xvi)AnycontemporaryindustryunderMSMEsectortounderstand

detailofoperationandstartingofanewventure.
xvii)Alargeindustrytostudyprotectionsystem
xviii)Industryofpowerelectronicsdevices
xix)Transmissiontowerprojectarea
xx) AnycontemporaryindustryunderMSMEsectortounderstand

detailofoperationandstartingofanewventure.
xxi)Anyothertechnicalfieldareaasmaybefoundsuitable
alternative

toabovelist

8

II GuestLecturebyProfessional/IndustrialExpert:

Theguestlecture(s)anythree oftwohoursdurationeachfrom the
field/industry experts,professionalsorfrom experienced faculty
members(from owndepartmentorother departmentswill be
encouraged)aretobearrangedfrom thefollowingoraliketopics.A
briefreporttobesubmittedontheguestlecturebyeachstudentasa
partofterm work.

GroupA(atleastone)
i) Careeropportunitiesfordiplomaengineers
ii) IndustrialDisputeandLabourLaws
iii) Challenges in industrialworking environment for diploma

engineers

8



iv) Scopefordiplomaelectricalengineers
v) Workinginshopfloor.
vi) Opportunitiesintheservicesector
vii)Anyothertopicofrelevanceasmaybedeemedfitforfresh

engineersashestartshiscareerinindustry.

GroupB(atleastone)

i) Ecofriendlyairconditioning/refrigeration.
ii) ModerntrendsinACmachine
iii) Testingofswitchgear
iv) Biomedicalinstruments–working,calibrationetc.
v) Automobilepollution,normsofpollutioncontrol.
vi) nanotechnology
vii)ModerntechniquesinPowerGeneration
viii)Newtrendsinpowerelectronicsdevices
ix) TQM
x) RecentmodificationinIErules
xi) Standardization/ISOcertification
xii)Roleofmicro,smallandmedium enterprise.InIndianeconomy.
xiii)Entrepreneurshipdevelopmentandopportunities
xiv)Interviewtechniques
xv) Anytopicthatcouldnotbecoveredinearliersemestersand
having

relevancetotechnicalknowledgegatheredinallsemesters.
III InformationSearch:

Informationsearchcanbedonethroughmanufacturers,catalogue,
internet,magazines,booksetc.andareportneedtobesubmitted.
Canbedoneinagroupof2/3students.

Topic suggested(anytwo)Teachersmayassignworkon anyother
cross disciplinarysubjects forenrichmentofknowledge outside
courseworkofElectricaldiscipline)

1. Bluetoothtechnology
2. Artificialtechnology
3. Datawarehousing
4. Cryptography
5. Digitalsignalprocessing
6. Bio-informatics
7. Magneticlevitationsystem
8. Recentdevelopmentinelectricallyoperatedvehiclesformass

transport
9. ComparativestudyofmetrorailwayinKolkataandDelhi
10. Alternativefuelandenergyoptions
11. Comparisonoftransformercompanies
12. Latesttrendsinclassificationofinsulatingmaterials
13. Designconsiderationfordrytypetransformers
14. Stateandnationalstatisticsofpowergeneration
15. Marketsurveyofcontactors,relaysand theircomparative

6



analysis.
16. Marketsurveyofanyotherelectricalproductwhichmust
include

among other things various manufacturers, cost,
specification,

applicationareasetc.
IV GroupDiscussion

Thestudentsshoulddiscussinagroupofsixtoeightstudents.Each
group to perform anyTWO group discussions.Topicsand time
durationofthegroupdiscussiontobedecidedbyconcernedteacher.
Concernedteachermaymodulatethediscussionsoastomakethe
discussionafruitfulone.Attheendofeachdiscussioneachgroup
willwriteabriefreporton thetopicasdiscussed in thegroup
discussion.Someofthesuggestedtopicsare–

i) ScopeofoutsourcingofelectricalEngineeringservices.
ii) PollutionControl
iii) Rainwaterharvesting
iv) Trendsinenergyconservation
v) Safetyindaytodaylife
vi) Useofplasticcarrybag(social&domestichazard)
vii) Pollutioncontrol
Anyothercommontopicrelatedtoelectricalfieldasdirectedby

concernedteacher.

4

V Seminar/Posterpresentation:

Students should select a topic for seminar based on recent
developmentinElectricalEngineeringfields,emergingtechnology
etc.ConcernedTeacherswillguidestudentsinselectingtopic.

4

EXAMINATIONSCHEME(SESSIONAL)

1.Continuousinternalassessmentof50marksistobecarriedoutbytheteachers
throughoutthesixthsemester.Distributionofmarks:Informationsearch=10,
seminar=10,Groupdiscussion=5,fieldvisit=10,guestlectureattendanceand
report=15



Softcore-II

ENGINEERINGECONOMICSANDACCOUNTANCY

L T P

TotalMarks:100

Curri.Ref.No.:G303
3 0 0

TotalContact
Hours

:45Hrs Theory

Theory :45Hrs EndTerm Exam :75

ProgressiveAssessment :25

PreRequisite :
Practical

EndTerm Exam :NIL

Credit :3 ProgressiveAssessment :NIL



RATIONALE:

TheknowledgeofEngineeringEconomicsandAccountancyisneededbypersonnel
dealingwiththecostofproductsofanykindrelatedtoqualityandstandardsof
productionincludingitsfinancialcontrol.Engineers/Technicians,ingeneral,need
toknow thecostofthefinalproductsformarketingpurposes.Theknowledgeof
EconomicsaswellasAccountancyisrequiredbyallpeopledealinginanybusiness
orenterprise.

This particularsubjects deals in basic concepts ofeconomics,production of
commodities,differenttypesofindustries,marketforms,objectiveof economic
planning,conceptofvalueofmoney,causesofunemployment,industrialpolicy,
businesstransactionandaccountancy,maintenanceofcashandbalances,receipt
andexpendituresandfinalaccounts.

DETAILCOURSECONTENT

THEORY:

UNITTOPIC/SUB-TOPIC LectureHrs.

1.0 INTRODUCTION 1

1.1 IntroductiontoEconomicsanditsUtilityofstudy

1.2 ImportanceofthestudyofEconomics

2.0 BASICCONCEPTSOFECONOMICS 3

2.1 DefinitionofUtility,Consumption,Want,Value,
Price,Goods,NationalIncome.

2.2 Classificationofgoods,characteristicsand
classificationofwealth.

2.3 BasicLawsofdemandandsupply.

2.4 ConceptandMeasurementofElasticityofdemand

3.0 PRODUCTION 3

3.1 Meaningandfactorsofproduction.

3.2 Land,Labour,CapitalandOrganisation

3.3 FormationofCapital,Breakevenchart-itsuses.

4.0 SCALEOFINDUSTRIES 2



4.1 Definition,advantagesanddisadvantagesofsmall,
medium andlargescaleproduction

4.2 InternalandExternalEconomies

5.0 MARKETFORMS 3

5.1 DefinitionandtypesofMarketsinrespectof
presenttrends.

5.2 FeaturesofPerfect,Imperfectandmonopoly
markets.

5.3 Pricedeterminationunderperfectcompetition
andmonopoly

6.0 ECONOMICPLANNING 3

6.1 FeaturesofUnder-developedandDeveloping
Countries.

6.2 Meaning,objectivesandneedsofplanning.

6.3 IntroductiontoindustrialdevelopmentinIndia
duringthefiveyearplans.

7.0 MONEY 3

7.1 MeaningandfunctionsofMoney

7.2 Introductiontotheconceptofthevalueofmoney

7.3 MeaningofInflation,Deflation,Stagnation.

8.0 UNEMPLOYMENT 2

8.1 Meaning,typesandcausesofUnemployment

8.2 UnemploymentproblemsinIndia

9.0 INDUSTRIALPOLICY 3

9.1 CurrentIndustrialPolicy

9.2 IndustriallicensingPolicy,De-licensing

9.3 MonopolisticandRestrictedTradepractices(MRTP)
ForeignExchangeRegulationAct(FERA).

10.0 BUSINESSTRANSACTIONSANDACCOUNTANCY 5



10.1 Transactionsandclassifications,needand
objectivesofproperrecordsincluding
doubleentrysystem.

10.2 ClassificationofAccountsanditsdescription

(inrespectofrealaccounts,personalaccounts
andnominalaccounts)

10.3 Debitandcreditconcept;goldenrulesofdebit
andcredit.

10.4 Objectivesandprinciplesofdoubleentry
book-keeping.

11.0 BOOKSOFACCOUNTS 2

11.1 JournalandLedger,theirsub-divisions;posting
from journalstoledger.

11.2 BalancingofAccounts

12.0 CASHBOOK 2

12.1 ObjectiveofCashBook(inrespectofallkinds
ofCashtransactions)

12.2 Singlecolumn,doublecolumnandtriple
columncashbook

12.3 Imprestsystem ofPettyCashBook.

13.0 TRIALBALANCE 2

13.1 Objective,Preparation,errorsandrectification
(inrespectofbalanceofaccountsforthetotal
period).

14.0 FINALACCOUNTS 5

14.1 Stepsofpreparingaccounts;TradingAccount;
ProfitandLossAccount

14.2 RevenueandDepreciationadjustment

14.2 Introductiontobalancesheet



15.0 CAPITALANDREVENUEEXPENDITURE 3
DISTRIBUTION

15.1 Receiptsandpayments

15.2 IncomeandExpendituredifferences

16.0 MEANINGANDPURPOSEOFCOSTING 2

16.1 ElementsofCost-Analysisandclassification
ofexpenditureforcostaccounts.

16.2 CostControl–Primecost,Overheadcost,
andIndirectmaterialsandtools.

17.0 ELECTRONICSCOMMERCE–MEANING–SCOPE 1

17.1 AccountingSoftware–Tallylatestversion

SUGGESTEDLEARNINGRESOURCES:

ReferenceBooks:

1. Agrawal,A.N.,IndianEconomy,NewDelhi;wishPrahashan,2005

2. Wali,B.M.,andA.B.Kalkundrikar–ManagerialEconomics,NewDelhi:
R.ChandandCo.,1983

ENTREPRENEURSHIPDEVELOPMENT

L T P

TotalMarks:100

Curri.Ref.No.:G304
3 0 0

TotalContact
Hours

:45Hrs Theory

Theory :45Hrs EndTerm Exam :75

ProgressiveAssessment :25

PreRequisite :
Practical

EndTerm Exam :NIL

Credit :3 ProgressiveAssessment :NIL



RATIONALE

Thecourseintendstoprovidethefundamentalaspectsofentrepreneurshipasa
means forselfemploymentand culminating in economic developmentofthe
country.Itdealswithbasicissueslikeentrepreneurialcharacteristicsandquality,
governmentalpolicysupportandoverallscenarioalongwithopportunitiesandthe
facilitiesavailableforentrepreneurshipdevelopment.

DETAILCOURSECONTENT

THEORY:

UNITTOPIC/SUB-TOPIC LectureHrs.

1.0 INTRODUCTION 10

1.1 DefinitionandfunctionsofEntrepreneur,entrepreneurship
quality,entrepreneurialspirit,needforentrepreneurship.

1.2 Individualandsocialaspectsofbusiness–achievementmotivation
theory

1.3 SocialresponsibilitiesofEntrepreneurs

2.0 FORMSOFBUSINESSORGANISATION 4

2.1 Typesofcompany
2.2 Meritsanddemeritsofdifferenttypes
2.2 Registrationofsmallscaleindustries
2.4 Conglomeration.

3.0 SMALLSCALEANDANCILLARYINDUSTRIES 8

3.1 Definition–scopewithspecialreferencetoselfemployment.
3.2 ProceduretostartsmallscaleandAncillaryindustries
3.3 PatternonwhichtheScheme/Projectmaybeprepared
3.4 Sourcesoffinance-Bank,govt.,andotherfinancialinstitutions.
3.5 Selectionofsiteforfactory
3.6 Factorsofselection
3.7 N.O.C.from differentauthorities,e.g.,PollutionControlBoard,

FactoriesDirectorateetc.
3.8 TradeLicense.

4.0 SYSTEM OFDISTRIBUTION 1

4.1 WholesaleTrade
4.2 Retailtrade

5.0 SALESORGANISATION 3



5.1 Marketsurvey,marketingtrends,knowledgeof
competitors,productselection&itsbasis.

5.2 Salespromotion
5.3 Advertisement
5.4 Publicrelationsandsellingskills

6.0 PRICINGTHEPRODUCT 1

6.1 Basicguidelines

7.0 INTRODUCTIONTOIMPORTANDEXPORT 6

7.1 Proceduresforexport
7.2 Proceduresforimport
7.3 Technicalcollaboration–internationaltrade
7.4 Businessinsurance
7.5 Railandroadtransport
7.6 Forwardingformalities,FOR,FOB,CIF,etc.

8.0 BUSINESSENQUIRIES 4

8.1 Enquiries:From SISI,DIC,SFCDept.ofIndustrial
DevelopmentBanks.

8.2 OffersandQuotations
8.3 Orders

9.0 PROJECTREPORT 6

9.1 ProjectReportonfeasibilitystudiesforsmallscale
industries,proposalforfinancesfrom bankandother
financialinstitutionsforestablishingnewindustries
anditsextension,obtainingLicenseenlistmentas
suppliers,differentvettingorganizationsforTechno
Economicfeasibilityreport.
Breakevenanalysis,Breakevenpoint.

10.0 ENVIRONMENTLEGISLATION 2

10.1 AirPollutionAct
10.2 WaterPollutionAct
10.3 SmokeNuisanceControlAct
10.4 ISO:14000,OSHA

SUGGESTEDLEARNINGRESOURCES:

ReferenceBooks:

1. EntrepreneurshipDevelopment

PreparedbyCTSCManilaPublishersbyTataMcGrawHillPublishingCo.Ltd.



2. SmallEnterpriseManagementPublishedbyISTE,Mysore

3. MotivationPublishedbyISTE,Mysore

4. S.S.M.inEnvironmentalEngineeringPublishedbyISTE,Mysore

5. EntrepreneurshipNewVentureCreations,Holt,PrenticeHall,India.

6. EssenceofTQM byJohnBank

7. Rathore,B.S.andJ.S.Saini(ed),AHandbookofEntrepreneurship–Panchkula

:Aapga,1997

8. JosePauletal,EntrepreneurshipDevelopment,Mumbai:HimalayaPublishing

House,1996

9. Khanka,S.S.,EntrepreneurshipDevelopment,NewDelhi:S.ChandandCo.,

2001

10. Nagarazan,R.S.andA.A.Arivalagar,TQM NewDelhi:NewAgeInternational

Publishers,2005

11. Bhatia,R.C.,MarketingCommunicationandAdvertising,NewDelhi:Galgotia

PublishingCo.,2003

12 Sinha,J.C.,andV.N.Mugali:ATextbookofCommerce,NewDelhi:R.Chand

andCo.,1994

PRINCIPLESOFMANAGEMENT

L T P TotalMarks:100
Curri.Ref.No.:G305

3 0 0

TotalContact
Hours

:45Hrs Theory

Theory :45Hrs EndTerm Exam :75

ProgressiveAssessment :25

PreRequisite :
Practical

EndTerm Exam :NIL



Credit :3 ProgressiveAssessment :NIL

RATIONALE:

Managementistheintegratedcomponentofallareasoftechnologicalcoursesas
recognizedacrosstheworld.Techniciansorsupervisorscomingoutofthesystem
henceneedtostudythebasicscomponentsofthemanagementrelevanttothem.
Principals of management willenable them to apply basic knowledge of
managementintheirfieldofwork.Keepingwiththisinmindnecessarycontent
detailsofthecourseonPrinciplesofManagementhasbeendeveloped.Withthe
assumption that,itwilldevelop some managementfoundation to the diploma
students.

DETAILCOURSECONTENT

THEORY:

UNITTOPIC/SUB-TOPIC LectureHrs.

FRAMEWORKOFMANAGEMENT 8

1.1Natureofmanagement

1.2Developmentofmanagementthoughts

1.3Managementandprocessskills

2.0 PLANNING 9

2.1Fundamentalsofplanning

2.2Planningpremisesandforecasting

2.3Decisionmaking

2.4Missionandobjective

3.0 ORGANIZING 10

3.1Fundamentalsoforganizing

3.2Designoforganizationstructure

3.3Formsoforganizationstructure

3.4Powerandauthority

3.5Authorityrelationship



4.0 STAFFING 8

4.1Fundamentalsofstaffing

4.2HRplanning

4.3Recruitmentandselection

4.4Traininganddevelopment

4.5Performanceappraisal

5.0 DIRECTING 6

5.1Fundamentalsofdirecting

5.2Operationalcontroltechniques

5.3Overallcontroltechnique

6.0TOTALQUALITYMANAGEMENT 4

6.1Conceptsanddefinitions

6.2Sagesofqualitygurusandtheircontributions

6.3BasictoolsofTQM

SUGGESTEDLEARNINGRESOURCES:

Referencebooks:

1.Principlesofmanagement,by:T.Ramasamy(Himalyapublishinghouse)

2.Managementby:S.P.Robins

3.Managementprinciplesby:AnilBhatandAryaKumar

4.PrinciplesandpracticeofmanagementbyLM Prasad

5.PrinciplesofmanagementbyLM Prasad

6.EssentialsofManagement/JosephL.Massie/Prentice-HallofIndia

ORGANIZATIONALBEHAVIOUR

L T P TotalMarks:100
Curri.Ref.No.:G306

3 0 0

TotalContact
Hours

:45Hrs Theory

Theory :45Hrs EndTerm Exam :75

ProgressiveAssessment :25



PreRequisite :
Practical

EndTerm Exam :NIL

Credit :3 ProgressiveAssessment :NIL

RATIONALE:

Knowledgeinbehaviouralprinciplesinanorganizationisanimportantrequirement
becauseconceptssuchasworkmotivation,behaviouralpatternsofindividualsas
alsothoseofgroupofindividualsetcareintimatelyrelatedtoit.Organizational
Behaviouralprinciples,itsscopes,applicabilityetc.arethereforeimportanttoknow
bythestudentsirrespectiveofthebranchofspecialization.Basedoftheabovefacts
following contentdetails ofthe subjecton OrganizationalBehaviourhas been
suggested.

DETAILCOURSECONTENT

THEORY:

UNITTOPIC/SUB-TOPIC LectureHrs.

1.0ORGANIZATION: 8

ConceptandDefinition

Structures(line,staff,functionaldivisional,matrix)

2.0MOTIVATION: 10

PrinciplesofMotivation

AspectsofMotivation

Jobmotivation

Theoriesofmotivation(Maslow,Herzberg,TheoryofX&YofMc.

Gregar)

3.0DEVELOPINGGOODWORKHABITS: 10

Principlesofhabitformation

Attitudeandvalues

Personality-

-Concepts

-Theories



-PersonalityandBehaviour

4.0ORGANIZATIONALCULTURE: 8

Conceptsanditsimportance

Determinantsoforganizationalculture

Rules&regulations

5.0TEAM BUILDING: 9

Concepts

Team andGroup

FormationofTeam building

SUGGESTEDLEARNINGRESOURCES:

ReferenceBooks:
1.OrganisationalBehaviour—AnintroductoryText–HuezynskiA.&Bucheman

C.(PrenticeHallofIndia)
2.ImageofOrganisation—MorganG.(Sage)
3.UnderstandingManagement—LinstoandS.(Sage)
4.OrganizationalBehaviour—Robbins(PrenticeHallofIndia)
5.UnderstandingandManaging–OrganizationalBehavior—George&Jones
6.OrganisationalBehaviour,L.M.PRASAD,NewDelhi,SultanChand&Sons
7.EssentialsofManagement—Koontz(TataMcGrawHill)



ENVIRONMENTALEDUCATION

L T P

TotalMarks:100

Curri.Ref.No.:G307
3 0 0

TotalContact
Hours

:45Hrs Theory

Theory :45Hrs EndTerm Exam :75

ProgressiveAssessment :25

PreRequisite :
Practical

EndTerm Exam :NIL

Credit :3 ProgressiveAssessment :NIL

RATIONALE:

ManagementofEnvironmentalDegradationasalso itscontrolusing innovative
technologiesisofprimeimportanceinthetimeswearelivingin.Sincethedaysof
thefamedRioSummit(1992)awarenessaboutdegradationofenvironmentwelive
inanitsmanagementthroughparticipationofoneandallhasliterallyblossomed
intoafullfledgedmovementofuniversalimportance.Technicallyqualifiedpeople,
suchastheDiplomaEngineers,shouldnotonlybeawareaboutnewtechnologiesto
combatenvironmentaldegradationattheirdisposalbutalsovariousaspectsof
environment,ecology,bio-diversity,management,andlegislationsothattheycan
perform theirjobswithawiderperspectiveandinformedcitizens.Thiscoursecan
betakenbyalldiplomastudentsirrespectiveoftheirspecializations.

DETAILEDCOURSECONTENT

THEORY:

UNITTOPIC/SUB-TOPIC LectureHrs.

1.0 INTRODUCTION 2

1.1Introduction
1.2Environmentanditscomponents
1.3EnvironmentinIndia
1.4PublicAwareness

2.0 ECOLOGICALASPECTSOFENVIRONMENT 8

2.1Ecology
 Eco-system
 FactorsaffectingEco-system

2.2Bio-geochemicalcycles
 Hydrologicalcycle
 Carboncycle



 Oxygencycle
 Nitrogencycle
 Phosphorouscycle
 Sulphurcycle

2.3Bio-diversity
2.4Bio-diversityIndex

3.0 NATURALRESOURCES 5

3.1DefinitionofNaturalResources
3.2TypesofNaturalResources
3.3Qualityoflife
3.4Population&Environment
3.5WaterResources

 SourcesofWater
3.6WaterDemand
3.7ForestasNaturalResource

 ForestandEnvironment
 Deforestation
 Afforestation
 ForestConservation,itsmethods

3.8Land
 Usesandabusesofwasteandwetland

4.0 GLOBALENVIRONMENTALISSUES 9

4.1Introduction
4.2MajorGlobalEnvironmentalProblems
4.3AcidRain

 EffectsofAcidRain
4.4DepletionofOzoneLayer

EffectsofOzoneLayerDepletion
4.5MeasuresagainstGlobalWarming
4.6GreenHouseEffect

5.0 ENVIRONMENTALPOLLUTION 9

5.1Introduction
5.2WaterPollution

 Characteristicsofdomesticwastewater
 Principlesofwatertreatment
 Watertreatmentplant(forfew industries only-unit

operations&unitprocesses-namesonly)
5.3AirPollution

 Typesofairpollutants
 SourcesofAirPollution
 EffectsofAirPollutants

5.4NoisePollution



 Placesofnoisepollution
 Effectofnoisepollution

6.0 CLEANTECHNOLOGY 6

6.1IntroductiontoCleanTechnologies
6.2TypesofEnergySources

ConventionalEnergysources
Non-conventionalsourcesofEnergy

6.3TypesofPesticides
6.4IntegratedPestManagement

7.0 ENVIRONMENTALLEGISLATION 3

7.1IntroductiontoEnvironmentalLegislation
7.2IntroductiontoEnvironmentalLaws

8.0 ENVIRONMENTALIMPACTASSESSMENT 3

8.1IntroductiontoEnvironmentalImpactAssessment
8.2EnvironmentalManagement(elementsofISO14001)
8.3Environmentalethics

SUGGESTEDIMPLEMENTATIONSTRATEGIES:

Theteachersareexpectedtoteachthestudentsaspertheprescribedsubject
content.Thissubjectdoesnothaveanypracticalbutwillhaveonlydemonstration
andfieldvisitasstated.Thestudentswillhavetopreparereportofthesitevisit.

SUGGESTEDLEARNINGRESOURCES:

(a) ReferenceBooks:

S.No. Title Author,Publisher,Edition&Year
1. EnvironmentalEngineering Pandya&Carny,

TataMcGrawHill,NewDelhi
2. Introductionto

EnvironmentalEngineering
andScience

GilbertM.Masters
TataMcGrawHill,NewDelhi

3. WasteWaterEngineering–
Treatment,Disposal&Reuse

Metcalf&Eddy
TataMcGrawHill,NewDelhi

4. EnvironmentalEngineering Peavy,TMHInternational
NewYork

5. Study/trainingmaterials,
references,reportsetc.
developedbyCentral
PollutionControlBoard,New
DelhiasalsoStatePollution
ControlBoards

CentralPollutionControlBoard
PostalAddress:PariveshBhawan,CBD-
cum-OfficeComplexEastArjunNagar,
DELHI-110032,INDIA
Tel.:91-11-22307233
Fax:91-11-22304948



S.No. Title Author,Publisher,Edition&Year
e-mail:ccb.cpcb@nic.in

6. EnvironmentalScience Aluwalia&Malhotra,AneBooksPvt.Ltd,
NewDelhi

7. TextBookofEnvironment&
Ecology

Sing,Sing&Malaviya,AcmeLearning,New
Delhi

8. EnvironmentalScience&
Ethics

Sing,Malaviya&Sing,AcmeLearning,New
Delhi

9. EnvironmentalChemistry SamirK.Banerji,PrenticeHallofIndia,New
Delhi

(b) Others:

1.Textbookmentionedinthereferences
2.LabManuals
3.OHPTransparencies
4.Videofilm onEnvironment

SUGGESTEDLISTOFDEMONSTRATIONS/FIELDVISIT

 pHvalueofwatersample.
 Hardnessofwater
 Calcium hardness
 TotalHardness
 ResidualChlorinetoagivensampleofwater
 Turbidity
 B.O.D.
 C.O.D.

Visits:Followingvisitsshallbearrangedbytheteachersduringthesemester:

 WaterTreatmentPlant
 SewageTreatmentPlant
 Maintenanceworkofwatersupplymainsandsewage

system


