
WHO SHOULD ATTEND:

!NYONEASSOCIATEDWITHTHEUSEOFELECTRICALMOTORSINTHEINDUSTRIALOR
AUTOMATIONENVIRONMENT�4HEWORKSHOPWILLALSOBENEFITTHOSEWORKING
INSYSTEMDESIGNASWELLASSITECOMMISSIONING�MAINTENANCEAND
TROUBLESHOOTING�4YPICALPERSONNELWHOWOULDBENEFITARE�

s 0LANT%NGINEERS

s )NSTRUMENT4ECHNICIANS

s /PERATIONSPERSONNEL

s %LECTRICAL-AINTENANCE4ECHNICIANS

s )NSTRUMENTAND#ONTROL%NGINEERS

s 0ROCESSCONTROL%NGINEERS

s -ECHANICAL%NGINEERS

s 3ERVICE4ECHNICIANS

s -AINTENANCE0ERSONNEL

s %LECTRICAL-AINTENANCE3UPERVISORS

YOU WILL LEARN HOW TO:

s 5NDERSTAND!#MOTOROPERATIONANDCONSTRUCTION

s 3PECIFY�SELECTANDINSTALLMOTORS

s 3PECIFYPROTECTIONREQUIREMENTSFORMOTORS

s 3PECIFYSPEEDCONTROLREQUIREMENTSFORMOTORS

s )NSTALLANDCOMMISSIONMOTORS

s &IXFAULTSONMOTORS

s )NTERPRETMOTORPERFORMANCECURVES

s )NTERFACECONTROLCIRCUITSOFMOTORSWITH0,#�S�$#3�S

s 2EDUCEDOWNTIMEONELECTRICALMOTORS

s )MPROVEPLANTSAFETY

s )MPROVEPLANTTHROUGHPUT

s 2EDUCEYOURSPARESUSAGEANDREQUIREMENTS
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The Program

)T IS ESTIMATED THAT ELECTRICAL DRIVES AND
OTHER ROTATING EQUIPMENT CONSUME ABOUT
���OFTHETOTALELECTRICALENERGYCONSUMED
INTHEWORLDTODAY�4HECOSTOFMAINTAINING
ELECTRICALMOTORSCANBEASIGNIFICANTAMOUNT
IN THE BUDGET ITEM OF MANUFACTURING AND
MINING INDUSTRIES�4HIS COURSE GIVES YOU A
THOROUGHUNDERSTANDINGOFELECTRICALMOTOR�S
WORKING� MAINTENANCE AND FAILURE MODES
AND GIVES YOU THE TOOLS TO MAINTAIN AND
TROUBLESHOOTELECTRICALMOTORS�

9OUWILLGAINA FUNDAMENTALUNDERSTANDING
OF THE INSTALLATION� OPERATION AND
TROUBLESHOOTING OF ELECTRIC MOTORS�4YPICAL
APPLICATIONS OF ELECTRIC MOTORS IN MINING�
MANUFACTURING�MATERIALSHANDLING�PROCESS
CONTROLARECOVERED INDETAIL�9OUWILL LEARN
THE BASIC STEPS IN SPECIFYING� INSTALLING�
WIRING AND COMMISSIONING MOTORS� 4HE
CONCLUDINGSECTIONOF THECOURSEGIVESYOU
THE FUNDAMENTAL TOOLS IN TROUBLESHOOTING
MOTORSCONFIDENTLYANDEFFECTIVELY�

The Workshop

FUNDAMENTALS OF MOTOR 

TECHNOLOGY

s "ASICPRINCIPLESOFROTATINGELECTRIC
MACHINES

s &UNDAMENTALPRINCIPLESOFSPEEDCONTROL
s %FFICIENCY�TORQUE�INERTIA�HORSEPOWER�

POWERFACTOR
s 4ORQUESPEEDCURVES
s (OWTHEMOTORPRODUCESTORQUE
s 3TANDARDISATIONANDTHEMEANINGOF

FRAMESIZE
s 4YPESOFMOTORSANDTHEIRCHARACTERISTICS

 #AGEMOTORS
 3LIPRINGMOTORS
 3YNCHRONOUSMOTORS

s 2ELATIVEMERITSOFTHEABOVETYPESAND
REASONSFORPREFERRINGCAGETYPEMOTORS

s 2ELATIONSHIPBETWEENOUTPUTOFMOTOR
ANDTHEVOLTAGEOFOPERATIONSOME
POINTERS

s -EDIUMVOLTAGEMOTORS����KV����KV
AND��KV	ANDFEATURES

THREE PHASE AC INDUCTION 

MOTORS

s #OMPONENTS
s 4HEORYOFOPERATION
s )NDUCTIONMOTORDESIGN
s $UTYCYCLES
s )NSULATIONAND#OOLINGREQUIREMENTS
s 3TARTINGMETHODS
s 3ELECTINGMOTORS

AC MOTOR CONSTRUCTION AND 

MAINTENANCE

s "ASICCONSTRUCTIONANDPHYSICAL
CONFIGURATION�WINDINGS

s -ECHANICALCOMPONENTSANDTHEIRROLE
s "EARINGSANDLUBRICATIONSYSTEM
s 4YPESOFENCLOSURE�COOLINGARRANGEMENTS

ANDTEMPERATURESUPERVISION
s %MBEDDEDTEMPERATURESENSORSFOR

WINDINGANDBEARINGS
s 3PECIALCONSTRUCTIONALFEATURESOF

MEDIUMVOLTAGEMOTORS

DETERMINATION OF LOSSES AND 

EFFICIENCY OF THREE PHASE AC 

INDUCTION MOTORS

s 3TANDARDS
s 4YPESOFLOSSES
s 4ESTSFORMEASUREMENTANDCOMPUTATION

OFLOSSESANDEFFICIENCY
s $YNAMOMETERS
s 0RINCIPLESOFLOADAPPLICATIONBYBRAKING
s 4ORQUEMEASUREMENTBASICS
s 4YPESOFPRACTICALDYNAMOMETERS
s %DDYCURRENTDYNAMOMETERANDITS

CHARACTERISTICS
s $#AND!#DYNAMOMETERSANDTHEIR

WORKINGPRINCIPLES
s 4ESTINGOFLARGERMOTORS"ACKTOBACKTEST

APPROACH

PROTECTION OF AC MOTORS

s 0ROTECTIVEDEVICES
 4HERMALOVERLOAD
 /VERCURRENT�OVERLOAD
 5NDERVOLTAGE�OVERVOLTAGE
 5NDERFREQUENCY
 #URRENTUNBALANCEORNEGATIVEPHASE

SEQUENCE
 %ARTHFAULTPROTECTION
 0OLESLIP�OUTOFSTEP
 ,OSSOFEXCITATION
 )NADVERTENTENERGISATION
 /VERFLUXING
 3TALLPROTECTION�ACCELERATIONTIME�

3TARTUPSUPERVISION�TIMEBETWEEN
STARTS�STARTSPERHOUR	

 6OLTAGECONTROLLEDORRESTRAINEDOVER
CURRENT

 0ROTECTIONSETTINGS

MEDIUM VOLTAGE MOTORS IN 

POWER INDUSTRY

s /VERVIEWOFATYPICALPOWERGENERATION
PLANTUSINGSTEAMTURBINES

s )MPORTANTDRIVESANDTHEIRREQUIREMENTS
s #ONSIDERATIONSFORSELECTIONAND

DEPLOYMENTOFELECTRICMOTORSFORTHESE
APPLICATIONS
 (IGHINERTIAFANDRIVES�PUMPDRIVES�

MILLDRIVES�NEEDFORIMMUNITYFROM
ELECTRICALVOLTAGEDISTURBANCES�CRITICAL
AUXILIARYSYSTEMS

s 3ELECTIONOFMOTORSFORTHESEAPPLICATIONS

SPEED CONTROL OF AC MOTORS

s )NTRODUCTIONTO6ARIABLE3PEED$RIVESOR
0OWER%LECTRONIC#ONVERTERS

s 4YPES�ANDDESIGNSOF6ARIABLE3PEED
$RIVES

s #ONTROLTHEORYOF63$SEXPLAINED

INSTALLATION, COMMISSIONING, 

PERIODIC MAINTENANCE AND 

TROUBLESHOOTING OF MEDIUM 

VOLTAGE MOTORS

s 'ENERALINSTALLATIONANDENVIRONMENTAL
REQUIREMENTS

s %LECTRICALCONNECTIONSANDEARTHING
REQUIREMENTS

s #OMMISSIONINGTESTS
s -AINTENANCEOF!#MACHINESAND

PERIODICCHECKS�TESTS
s #ONDITIONMONITORINGANDRECORDKEEPING

FOROPTIMUMMAINTENANCE
s "EARINGANDLUBRICATIONSYSTEMANDTHEIR

MONITORING
s 4YPESOFFAULTS�FAULTFINDINGANDTESTING

OFACMACHINES
s &AILUREMECHANISMIN!#MOTORS
s )DENTIFYINGTHEUNDERLYINGCAUSES

 %XTENDEDSTARTING�HARMONICRELATED
FAILURES�SINGLEPHASINGAND
CONSEQUENTIALFAILURES�INSULATION
OVERHEATINGANDACCELERATEDAGING

s 4ESTINGINSTRUMENTATION
s .EWTECHNOLOGIESANDDEVELOPMENTS

SUMMARY, OPEN FORUM  

AND CLOSING


