
EE456-3:AdvancedElectricalMachines

Coursecodeandname EE456-3:AdvancedElectricalMachines

Creditsunits 3Creditunits

Contacthours 5Contacthours:2lecture,1tutorialand2practical

Instructorname

Textbook
StephenJ.Chapman.ElectricMachineryFundamentals.

McGrawHill.Fourthedition.2005.

Othersupplemental

materials

Specificcourseinformation

a.Coursedescription

Directandquadratureaxistheory:generalrotatingfield

machine; transformation from 3 to 2 phases;

transformationofthe2phaserotorandstatorto an

arbitraryrevolvingcoordinatesystem;voltageequations

andbalanceofpowerandtorque.Inductionmachines:

steady-stateoperation,rapidacceleration,suddenload

change,field oriented coordinate system,controlof

inductionmachineswithinjectedcurrents,steadystate

operationusingvariablefrequencyandvoltageconverter,

field oriented controlusing variable frequency and

voltageconverter.Synchronousmachines:Steadystate

operationsofsalient-polemachines,determinationofXd

and Xq,sudden short-circuit of the cylindrical-rotor

machine,suddenshort-circuitofsalientpolemachines,

transientoperationofsalient-polemachines.

b.Prerequisite EE354-3

c.Required/Elective Elective

CourseLearningOutcomes

CLOoftheLectureActivities:

CLO1:Applyfundamentalelectromagnetictheorytoelectricalmachinesandelectro-

magneticdevices.

CLO2:Understand the fundamentaldesign ofelectricalmachines,in particular

induction,permanentmagnetandswitchedreluctancemachines.



CLO3:Bemadeawareofnovelmaterialsusedinmachines,suchashightemperature

superconductors.

CLO4:Gain knowledge ofthe differentcharacteristics ofmachines forcertain

applications.

CLOoftheLaboratoryActivities:

CLO1:Verifytheoryandtoimproveknowledgelearnedinclass.

CLO2:Formulateandsolveproblemsrelatedtotheory.

CLO3:Designandsafetyconductsanexperimentalprocedure.

CLO4: Independently perform accurate quantitative measurements, interpret
experimentalresults,perform calculationsontheseresultsanddraw areasonable,
accurateconclusion.

CLO5:Communicatecriticalanalysisofscientificinformationthroughwrittenreports.

CLO6:Beintegratedinsideagroupofworkandrespecttheteam working.

Brieflistoftopicstobecovered

-Maxwell'sequations.

-Magneticreluctancenetworks

-Finiteelementanalysis

-Statorwindingdesign.

-Squirrelcagerotordesign.

-PermanentMagnetMachines.

-SwitchedReluctanceMachines

-Linearelectricalmachines.

-Superconductingmachines

-D-Qanalysisoftransientbehavior.
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