
s $EMONSTRATEASOUNDUNDERSTANDINGOFHOW!#6ARIABLE3PEED
$RIVES�63$S	WORK

s )NSTALL63$SPROPERLY
s 3ELECTTHERIGHT63$FORAGIVENAPPLICATION
s 4ROUBLESHOOT63$SCOMPETENTLY
s #OMPETENTLYEXPLAINHOWFLUXVECTORCONTROLWORKSFORDRIVE

APPLICATIONS
s 5NDERSTANDSQUIRRELCAGEINDUCTIONMOTORS
s )DENTIFYTHEPROTECTIONANDCONTROLSYSTEMREQUIREMENTSFOR

63$S
s )NTERFACE63$SWITH0,#S
s 5NDERSTANDTHECAUSESOFMOTORBURNOUT
s $EALEFFECTIVELYWITH63$HARMONICSAND%-#�%-)PROBLEMS

!NYONEASSOCIATEDWITHTHEUSEOF6ARIABLE3PEED$RIVE
TECHNIQUESINTHEINDUSTRIALORAUTOMATIONENVIRONMENT�
4HEWORKSHOPWILLALSOBENEFITTHOSEWORKINGINSYSTEMDESIGNAS
WELLASSITECOMMISSIONING�MAINTENANCEANDTROUBLESHOOTING�
4YPICALPERSONNELWHOWOULDBENEFITARE�
s 0LANTENGINEERS
s )NSTRUMENTTECHNICIANS
s /PERATIONSPERSONNEL
s %LECTRICALMAINTENANCETECHNICIANSANDSUPERVISORS
s )NSTRUMENTANDCONTROLENGINEERS
s 0ROCESSCONTROLENGINEERS
s -ECHANICALENGINEERS
s 3ERVICETECHNICIANS
s -AINTENANCEPERSONNEL

VARIABLE SPEED DRIVES (VSDS)
FOR INSTRUMENTATION AND CONTROL SYSTEMS

YOU WILL LEARN HOW TO:

WHO SHOULD ATTEND:
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The Program

)T IS ESTIMATED THAT ELECTRICAL DRIVES AND
OTHER ROTATING EQUIPMENT CONSUME ABOUT
���OFTHETOTALELECTRICALENERGYGENERATED
INTHEWORLDTODAY�/THERESTIMATESARETHAT
PUMPS� FANS� BLOWERS AND COMPRESSORS
CONSUME AS MUCH AS ��� OF THIS TOTAL� A
LARGE PROPORTION OF THESE APPLICATIONS ARE
POWEREDBYFIXEDORCONSTANTSPEEDDRIVERS
WHOSE LOAD DEMANDS OFTEN FLUCTUATE� 4HIS
POORMATCHOFSPEEDANDDEMANDRESULTSIN
CONSIDERABLEWASTEDENERGYANDSIGNIFICANTLY
INCREASEDWEAROFSYSTEMCOMPONENTS�

6ARIABLE SPEED DRIVE TECHNOLOGY IS A COST
EFFECTIVE METHOD TO MATCH DRIVER SPEED TO
LOADDEMANDSANDISANEXCELLENTOPPORTUNITY
TO REDUCE OPERATING COSTS AND IMPROVE
OVERALLEFFICIENCIESINYOURAPPLICATION�

4HIS COURSE GIVES YOU A FUNDAMENTAL
UNDERSTANDINGOFTHEINSTALLATION�OPERATION
AND TROUBLESHOOTING OF VARIABLE SPEED
DRIVES�4YPICALPRACTICALAPPLICATIONSOF63$S
IN PROCESS CONTROL AND MATERIALS HANDLING�
SUCH AS THOSE FOR PUMPING� VENTILATION�
CONVEYERS� COMPRESSORS AND HOISTS ARE
COVERED IN DETAIL�9OU WILL LEARN THE BASIC
SETUP OF PARAMETERS� CONTROL WIRING AND
SAFETY PRECAUTIONS IN INSTALLING A63$�4HE
VARIOUS DRIVE FEATURES SUCH AS OPERATING
MODES�BRAKINGTYPES�AUTOMATICRESTARTAND
MANYOTHERSWILLBEDISCUSSEDINDETAIL�9OU
WILL LEARN THE FOURBASIC REQUIREMENTS FORA
63$TOFUNCTIONPROPERLYWITHEMPHASISON
TYPICAL CONTROLLER FAULTS� THEIR CAUSES AND
HOWTHEYCANBEREPAIRED�

4HECONCLUDINGSECTIONOF THECOURSEGIVES
YOUTHEFUNDAMENTALTOOLSINTROUBLESHOOTING
63$SCONFIDENTLYANDEFFECTIVELY�

%VEN THOUGH THE FOCUS OF THE COURSE IS ON
THEDIRECTAPPLICATIONOFTHISTECHNOLOGY�YOU
WILL ALSOGAINA THOROUGHUNDERSTANDINGOF
THE PROBLEMS THAT CAN BE INTRODUCED BY
63$S SUCH AS HARMONICS� ELECTROSTATIC
DISCHARGEAND%-#�%-)PROBLEMS�

Pre-requisites 
!FUNDAMENTALKNOWLEDGEOFBASICELECTRICAL
CONCEPTSWOULDBEUSEFUL�

The Workshop

INTRODUCTION TO VARIABLE 

SPEED DRIVES

s 4HENEEDFORVARIABLESPEEDDRIVES
s &UNDAMENTALPRINCIPLESOFSPEEDCONTROL
s %FFICIENCY�TORQUE�INERTIA�HORSEPOWER�

POWERFACTOR
s 4ORQUESPEEDCURVES
s (OWTHEMOTORPRODUCESTORQUE
s 4YPESOFVARIABLESPEEDDRIVES

3 – PHASE AC INDUCTION 

MOTORS

s "ASICCONSTRUCTIONANDPHYSICAL
CONFIGURATION

s 0RINCIPLESOFOPERATIONANDPERFORMANCE
s %QUIVALENTCIRCUITANDFUNDAMENTAL

EQUATIONS
s 3TARTING�ACCELERATION�RUNNINGAND

STOPPING
s 0OWER�TORQUEANDTHERMALRATING

POWER ELECTRONIC 

CONVERTERS

s $EFINITIONSANDBASICPRINCIPLES
s 0OWERDIODESANDTHYRISTORS
s 0RINCIPLESOFCOMMUNICATION
s 0OWERELECTRONICRECTIFIERS
s 0OWERELECTRONICINVERTERS
s 'ATECOMMUTATEDCONVERTERS
s 'ATECONTROLLEDDEVICESn'4/�&#4�'42�

&%4�)'"4

ELECTROMAGNETIC 

COMPATIBILITY (EMC)

s 3OURCESOFELECTROMAGNETICINTERFERENCE
s (ARMONICSONTHEPOWERSUPPLYSIDEOF

!#CONVERTERS
s 4HEEFFECTOFHARMONICDISTORTIONON

OTHERCONNECTEDEQUIPMENT
s -ETHODSOFREDUCINGTHEEFFECTOFSUPPLY

SIDEHARMONICS
s %LECTRICMOTORPROTECTION
s 4HERMALOVERLOADPROTECTIONnCURRENT

SENSING
s 4HERMALOVERLOADPROTECTIONnDIRECT

TEMPERATURESENSING

PROTECTION OF MOTORS AND 

CONVERTERS

s !#FREQUENCYCONVERTERPROTECTION
s &AULTDIAGNOSTICS
s %LECTRICMOTORPROTECTION
s 4HERMALOVERLOADPROTECTIONnCURRENT

SENSORS
s 4HERMALOVERLOADPROTECTIONnDIRECT

TEMPERATURE

CONTROL SYSTEM FOR AC 

VARIABLE SPEED DRIVES

s 4HEOVERALLCONTROLSYSTEM
s 0OWERSUPPLYTOTHECONTROLSYSTEM
s $#BUSCHARGINGSYSTEM
s 63$CONTROLLOOPS
s 6ECTORCONTROLANDITSAPPLICATIONS
s #URRENTFEEDBACKIN!#63$S
s 3PEEDFEEDBACKFROMTHEMOTOR

THE SELECTION OF AC 

CONVERTERS FOR VARIABLE 

SPEED DRIVE APPLICATIONS

s 4HEBASICSELECTIONPROCEDURE
s ,OADABILITYOFCONVERTERFEDINDUCTION

MOTORS
s /PERATIONINTHECONSTANTPOWERREGION
s 4HENATUREOFTHEMACHINELOAD
s 3TARTINGANDSTOPPING63$S
s (OWTOCALCULATEACCELERATIONTORQUES

ANDTIMES
s (OWTOSELECTTHECORRECTMOTORAND

CONVERTERFORPUMPANDFANLOADS
s (OWTOSELECTTHECORRECTMOTORAND

CONVERTERFORCONSTANTTORQUELOADS
s 3UMMARYOFTHESELECTIONPROCEDURE

INSTALLATION AND FAULT 

FINDING TECHNIQUES

s 'ENERALINSTALLATIONANDENVIRONMENTAL
REQUIREMENTS

s 0OWERSUPPLYCONNECTIONSANDEARTHING
s 7HERETOINSTALLTHECONTACTORSINTHE

POWERCIRCUIT
s )NSTALLING!#CONVERTERSINTOMETAL

ENCLOSURES

SPECIAL TOPICS

s 07-RECTIFIERFOR!#CONVERTERS
s 3OFTSWITCHING
s 4HEMATRIXCONVERTER

SUMMARY, OPEN FORUM  

AND CLOSING


