
s฀ $EMONSTRATE฀A฀SOUND฀UNDERSTANDING฀OF฀HOW฀!#฀6ARIABLE฀฀3PEED฀
$RIVES฀�63$S	฀WORK

s฀ )NSTALL฀63$S฀PROPERLY
s฀ 3ELECT฀THE฀RIGHT฀฀63$฀FOR฀A฀GIVEN฀APPLICATION
s฀ 4ROUBLESHOOT฀63$S฀COMPETENTLY
s฀ #OMPETENTLY฀EXPLAIN฀HOW฀FLUX
VECTOR฀CONTROL฀WORKS฀FOR฀DRIVE฀

APPLICATIONS
s฀ 5NDERSTAND฀SQUIRREL฀CAGE฀INDUCTION฀MOTORS
s฀ )DENTIFY฀THE฀PROTECTION฀AND฀CONTROL฀SYSTEM฀REQUIREMENTS฀FOR฀

63$S
s฀ )NTERFACE฀63$S฀WITH฀0,#S
s฀ 5NDERSTAND฀THE฀CAUSES฀OF฀MOTOR฀BURNOUT
s฀ $EAL฀EFFECTIVELY฀WITH฀63$฀HARMONICS฀AND฀%-#�%-)฀PROBLEMS

!NYONE฀ASSOCIATED฀WITH฀THE฀USE฀OF฀6ARIABLE฀3PEED฀$RIVE฀
TECHNIQUES฀IN฀THE฀INDUSTRIAL฀OR฀AUTOMATION฀ENVIRONMENT�฀฀฀
4HE฀WORKSHOP฀WILL฀ALSO฀BENEFIT฀THOSE฀WORKING฀IN฀SYSTEM฀DESIGN฀AS฀
WELL฀AS฀SITE฀COMMISSIONING�฀MAINTENANCE฀AND฀TROUBLESHOOTING�฀
4YPICAL฀PERSONNEL฀WHO฀WOULD฀BENEFIT฀ARE�
s฀ 0LANT฀ENGINEERS
s฀ )NSTRUMENT฀TECHNICIANS
s฀ /PERATIONS฀PERSONNEL
s฀ %LECTRICAL฀MAINTENANCE฀TECHNICIANS฀AND฀SUPERVISORS
s฀ )NSTRUMENT฀AND฀CONTROL฀ENGINEERS
s฀ 0ROCESS฀CONTROL฀ENGINEERS
s฀ -ECHANICAL฀ENGINEERS
s฀ 3ERVICE฀TECHNICIANS
s฀ -AINTENANCE฀PERSONNEL฀

VARIABLE SPEED DRIVES (VSDS)
FOR INSTRUMENTATION AND CONTROL SYSTEMS

YOU WILL LEARN HOW TO:

WHO SHOULD ATTEND:

15



The Program

)T฀ IS฀ ESTIMATED฀ THAT฀ ELECTRICAL฀ DRIVES฀ AND฀
OTHER฀ ROTATING฀ EQUIPMENT฀ CONSUME฀ ABOUT฀
���฀OF฀THE฀TOTAL฀ELECTRICAL฀ENERGY฀GENERATED฀
IN฀THE฀WORLD฀TODAY�฀/THER฀ESTIMATES฀ARE฀THAT฀
PUMPS�฀ FANS�฀ BLOWERS฀ AND฀ COMPRESSORS฀
CONSUME฀ AS฀ MUCH฀ AS฀ ���฀ OF฀ THIS฀ TOTAL�฀ A฀
LARGE฀ PROPORTION฀ OF฀ THESE฀ APPLICATIONS฀ ARE฀
POWERED฀BY฀FIXED฀OR฀CONSTANT฀SPEED฀DRIVERS฀
WHOSE฀ LOAD฀ DEMANDS฀ OFTEN฀ FLUCTUATE�฀ ฀4HIS฀
POOR฀MATCH฀OF฀SPEED฀AND฀DEMAND฀RESULTS฀IN฀
CONSIDERABLE฀WASTED฀ENERGY฀AND฀SIGNIFICANTLY฀
INCREASED฀WEAR฀OF฀SYSTEM฀COMPONENTS�

6ARIABLE฀ SPEED฀ DRIVE฀ TECHNOLOGY฀ IS฀ A฀ COST฀
EFFECTIVE฀ METHOD฀ TO฀ MATCH฀ DRIVER฀ SPEED฀ TO฀
LOAD฀DEMANDS฀AND฀IS฀AN฀EXCELLENT฀OPPORTUNITY฀
TO฀ REDUCE฀ OPERATING฀ COSTS฀ AND฀ IMPROVE฀
OVERALL฀EFFICIENCIES฀IN฀YOUR฀APPLICATION�฀฀

4HIS฀ COURSE฀ GIVES฀ YOU฀ A฀ FUNDAMENTAL฀
UNDERSTANDING฀OF฀THE฀INSTALLATION�฀OPERATION฀
AND฀ TROUBLESHOOTING฀ OF฀ VARIABLE฀ SPEED฀
DRIVES�฀4YPICAL฀PRACTICAL฀APPLICATIONS฀OF฀63$S฀
IN฀ PROCESS฀ CONTROL฀ AND฀ MATERIALS฀ HANDLING�฀
SUCH฀ AS฀ THOSE฀ FOR฀ PUMPING�฀ VENTILATION�฀
CONVEYERS�฀ COMPRESSORS฀ AND฀ HOISTS฀ ARE฀
COVERED฀ IN฀ DETAIL�฀9OU฀ WILL฀ LEARN฀ THE฀ BASIC฀
SETUP฀ OF฀ PARAMETERS�฀ CONTROL฀ WIRING฀ AND฀
SAFETY฀ PRECAUTIONS฀ IN฀ INSTALLING฀ A฀63$�฀4HE฀
VARIOUS฀ DRIVE฀ FEATURES฀ SUCH฀ AS฀ OPERATING฀
MODES�฀BRAKING฀TYPES�฀AUTOMATIC฀RESTART฀AND฀
MANY฀OTHERS฀WILL฀BE฀DISCUSSED฀IN฀DETAIL�฀9OU฀
WILL฀ LEARN฀ THE฀ FOUR฀BASIC฀ REQUIREMENTS฀ FOR฀A฀
63$฀TO฀FUNCTION฀PROPERLY฀WITH฀EMPHASIS฀ON฀
TYPICAL฀ CONTROLLER฀ FAULTS�฀ THEIR฀ CAUSES฀ AND฀
HOW฀THEY฀CAN฀BE฀REPAIRED�

4HE฀CONCLUDING฀SECTION฀OF฀ THE฀COURSE฀GIVES฀
YOU฀THE฀FUNDAMENTAL฀TOOLS฀IN฀TROUBLESHOOTING฀
63$S฀CONFIDENTLY฀AND฀EFFECTIVELY�

%VEN฀ THOUGH฀ THE฀ FOCUS฀ OF฀ THE฀ COURSE฀ IS฀ ON฀
THE฀DIRECT฀APPLICATION฀OF฀THIS฀TECHNOLOGY�฀YOU฀
WILL฀ ALSO฀GAIN฀A฀ THOROUGH฀UNDERSTANDING฀OF฀
THE฀ PROBLEMS฀ THAT฀ CAN฀ BE฀ INTRODUCED฀ BY฀
63$S฀ SUCH฀ AS฀ HARMONICS�฀ ELECTROSTATIC฀
DISCHARGE฀AND฀%-#�%-)฀PROBLEMS�

Pre-requisites 
!฀FUNDAMENTAL฀KNOWLEDGE฀OF฀BASIC฀ELECTRICAL฀
CONCEPTS฀WOULD฀BE฀USEFUL�

The Workshop

INTRODUCTION TO VARIABLE 

SPEED DRIVES

s฀ 4HE฀NEED฀FOR฀VARIABLE฀SPEED฀DRIVES
s฀ &UNDAMENTAL฀PRINCIPLES฀OF฀SPEED฀CONTROL
s฀ %FFICIENCY�฀TORQUE�฀INERTIA�฀HORSEPOWER�

POWER฀FACTOR
s฀ 4ORQUE
SPEED฀CURVES
s฀ (OW฀THE฀MOTOR฀PRODUCES฀TORQUE
s฀ 4YPES฀OF฀VARIABLE฀SPEED฀DRIVES

3 – PHASE AC INDUCTION 

MOTORS

s฀ "ASIC฀CONSTRUCTION฀AND฀PHYSICAL฀
CONFIGURATION

s฀ 0RINCIPLES฀OF฀OPERATION฀AND฀PERFORMANCE
s฀ %QUIVALENT฀CIRCUIT฀AND฀FUNDAMENTAL฀

EQUATIONS
s฀ 3TARTING�฀ACCELERATION�฀RUNNING฀AND฀

STOPPING
s฀ 0OWER�฀TORQUE฀AND฀THERMAL฀RATING

POWER ELECTRONIC 

CONVERTERS

s฀ $EFINITIONS฀AND฀BASIC฀PRINCIPLES
s฀ 0OWER฀DIODES฀AND฀THYRISTORS
s฀ 0RINCIPLES฀OF฀COMMUNICATION
s฀ 0OWER฀ELECTRONIC฀RECTIFIERS
s฀ 0OWER฀ELECTRONIC฀INVERTERS
s฀ 'ATE฀COMMUTATED฀CONVERTERS
s฀ 'ATE฀CONTROLLED฀DEVICES฀n฀'4/�฀&#4�฀'42�฀

&%4�฀)'"4

ELECTROMAGNETIC 

COMPATIBILITY (EMC)

s฀ 3OURCES฀OF฀ELECTROMAGNETIC฀INTERFERENCE
s฀ (ARMONICS฀ON฀THE฀POWER฀SUPPLY฀SIDE฀OF฀

!#฀CONVERTERS
s฀ 4HE฀EFFECT฀OF฀HARMONIC฀DISTORTION฀ON฀

OTHER฀CONNECTED฀EQUIPMENT
s฀ -ETHODS฀OF฀REDUCING฀THE฀EFFECT฀OF฀SUPPLY฀

SIDE฀HARMONICS
s฀ %LECTRIC฀MOTOR฀PROTECTION
s฀ 4HERMAL฀OVERLOAD฀PROTECTION฀n฀CURRENT฀

SENSING
s฀ 4HERMAL฀OVERLOAD฀PROTECTION฀n฀DIRECT฀

TEMPERATURE฀SENSING

PROTECTION OF MOTORS AND 

CONVERTERS

s฀ !#฀FREQUENCY฀CONVERTER฀PROTECTION
s฀ &AULT฀DIAGNOSTICS
s฀ %LECTRIC฀MOTOR฀PROTECTION
s฀ 4HERMAL฀OVERLOAD฀PROTECTION฀n฀CURRENT฀

SENSORS
s฀ 4HERMAL฀OVERLOAD฀PROTECTION฀n฀DIRECT฀

TEMPERATURE

CONTROL SYSTEM FOR AC 

VARIABLE SPEED DRIVES

s฀ 4HE฀OVERALL฀CONTROL฀SYSTEM
s฀ 0OWER฀SUPPLY฀TO฀THE฀CONTROL฀SYSTEM
s฀ $#฀BUS฀CHARGING฀SYSTEM
s฀ 63$฀CONTROL฀LOOPS฀
s฀ 6ECTOR฀CONTROL฀AND฀ITS฀APPLICATIONS
s฀ #URRENT฀FEEDBACK฀IN฀!#฀63$S
s฀ 3PEED฀FEEDBACK฀FROM฀THE฀MOTOR

THE SELECTION OF AC 

CONVERTERS FOR VARIABLE 

SPEED DRIVE APPLICATIONS

s฀ 4HE฀BASIC฀SELECTION฀PROCEDURE
s฀ ,OADABILITY฀OF฀CONVERTER฀FED฀INDUCTION฀

MOTORS
s฀ /PERATION฀IN฀THE฀CONSTANT฀POWER฀REGION
s฀ 4HE฀NATURE฀OF฀THE฀MACHINE฀LOAD
s฀ 3TARTING฀AND฀STOPPING฀63$S
s฀ (OW฀TO฀CALCULATE฀ACCELERATION฀TORQUES฀

AND฀TIMES
s฀ (OW฀TO฀SELECT฀THE฀CORRECT฀MOTOR฀AND฀

CONVERTER฀FOR฀PUMP฀AND฀FAN฀LOADS
s฀ (OW฀TO฀SELECT฀THE฀CORRECT฀MOTOR฀AND฀

CONVERTER฀FOR฀CONSTANT฀TORQUE฀LOADS
s฀ 3UMMARY฀OF฀THE฀SELECTION฀PROCEDURE

INSTALLATION AND FAULT 

FINDING TECHNIQUES

s฀ 'ENERAL฀INSTALLATION฀AND฀ENVIRONMENTAL฀
REQUIREMENTS

s฀ 0OWER฀SUPPLY฀CONNECTIONS฀AND฀EARTHING
s฀ 7HERE฀TO฀INSTALL฀THE฀CONTACTORS฀IN฀THE฀

POWER฀CIRCUIT
s฀ )NSTALLING฀!#฀CONVERTERS฀INTO฀METAL฀

ENCLOSURES

SPECIAL TOPICS

s฀ 07-฀RECTIFIER฀FOR฀!#฀CONVERTERS
s฀ 3OFT฀SWITCHING
s฀ 4HE฀MATRIX฀CONVERTER

SUMMARY, OPEN FORUM  

AND CLOSING


