
WHO SHOULD ATTEND:

!NYONE฀ASSOCIATED฀WITH฀THE฀USE฀OF฀ELECTRICAL฀MOTORS฀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฀%NGINEERS

s฀ )NSTRUMENT฀4ECHNICIANS

s฀ /PERATIONS฀PERSONNEL

s฀ %LECTRICAL฀-AINTENANCE฀4ECHNICIANS฀

s฀ )NSTRUMENT฀AND฀#ONTROL฀%NGINEERS

s฀ 0ROCESS฀CONTROL฀%NGINEERS

s฀ -ECHANICAL฀%NGINEERS

s฀ 3ERVICE฀4ECHNICIANS

s฀ -AINTENANCE฀0ERSONNEL

s฀ %LECTRICAL฀-AINTENANCE฀3UPERVISORS

YOU WILL LEARN HOW TO:

s฀ 5NDERSTAND฀!#฀MOTOR฀OPERATION฀AND฀CONSTRUCTION

s฀ 3PECIFY�฀SELECT฀AND฀INSTALL฀MOTORS

s฀ 3PECIFY฀PROTECTION฀REQUIREMENTS฀FOR฀MOTORS

s฀ 3PECIFY฀฀SPEED฀CONTROL฀REQUIREMENTS฀FOR฀MOTORS

s฀ )NSTALL฀AND฀COMMISSION฀MOTORS฀

s฀ &IX฀FAULTS฀ON฀MOTORS฀

s฀ )NTERPRET฀MOTOR฀PERFORMANCE฀CURVES

s฀ )NTERFACE฀CONTROL฀CIRCUITS฀OF฀MOTORS฀WITH฀0,#�S�$#3�S฀

s฀ 2EDUCE฀DOWNTIME฀ON฀ELECTRICAL฀MOTORS

s฀ )MPROVE฀PLANT฀SAFETY

s฀ )MPROVE฀PLANT฀THROUGHPUT

s฀ 2EDUCE฀YOUR฀SPARES฀USAGE฀AND฀REQUIREMENTS
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The Program

)T฀ IS฀ ESTIMATED฀ THAT฀ ELECTRICAL฀ DRIVES฀ AND฀
OTHER฀ ROTATING฀ EQUIPMENT฀ CONSUME฀ ABOUT฀
���฀OF฀THE฀TOTAL฀ELECTRICAL฀ENERGY฀CONSUMED฀
IN฀THE฀WORLD฀TODAY�฀฀4HE฀COST฀OF฀MAINTAINING฀
ELECTRICAL฀MOTORS฀CAN฀BE฀A฀SIGNIFICANT฀AMOUNT฀
IN฀ THE฀ BUDGET฀ ITEM฀ OF฀ MANUFACTURING฀ AND฀
MINING฀ INDUSTRIES�฀4HIS฀ COURSE฀ GIVES฀ YOU฀ A฀
THOROUGH฀UNDERSTANDING฀OF฀ELECTRICAL฀MOTOR�S฀
WORKING�฀ MAINTENANCE฀ AND฀ FAILURE฀ MODES฀
AND฀ GIVES฀ YOU฀ THE฀ TOOLS฀ TO฀ MAINTAIN฀ AND฀
TROUBLESHOOT฀ELECTRICAL฀MOTORS�

9OU฀WILL฀GAIN฀A฀ FUNDAMENTAL฀UNDERSTANDING฀
OF฀ THE฀ INSTALLATION�฀ OPERATION฀ AND฀
TROUBLESHOOTING฀ OF฀ ELECTRIC฀ MOTORS�฀4YPICAL฀
APPLICATIONS฀ OF฀ ELECTRIC฀ MOTORS฀ IN฀ MINING�฀
MANUFACTURING�฀MATERIALS฀HANDLING�฀PROCESS฀
CONTROL฀ARE฀COVERED฀ IN฀DETAIL�฀9OU฀WILL฀ LEARN฀
THE฀ BASIC฀ STEPS฀ IN฀ SPECIFYING�฀ INSTALLING�฀
WIRING฀ AND฀ COMMISSIONING฀ MOTORS�฀ 4HE฀
CONCLUDING฀SECTION฀OF฀ THE฀COURSE฀GIVES฀YOU฀
THE฀ FUNDAMENTAL฀ TOOLS฀ IN฀ TROUBLESHOOTING฀
MOTORS฀CONFIDENTLY฀AND฀EFFECTIVELY�

The Workshop

FUNDAMENTALS OF MOTOR 

TECHNOLOGY

s฀ "ASIC฀PRINCIPLES฀OF฀ROTATING฀ELECTRIC฀
MACHINES

s฀ &UNDAMENTAL฀PRINCIPLES฀OF฀SPEED฀CONTROL
s฀ %FFICIENCY�฀TORQUE�฀INERTIA�฀HORSEPOWER�

POWER฀FACTOR
s฀ 4ORQUE
SPEED฀CURVES
s฀ (OW฀THE฀MOTOR฀PRODUCES฀TORQUE
s฀ 3TANDARDISATION฀AND฀THE฀MEANING฀OF฀

FRAME฀SIZE
s฀ 4YPES฀OF฀MOTORS฀AND฀THEIR฀CHARACTERISTICS


฀ #AGE฀MOTORS

฀ 3LIP฀RING฀MOTORS

฀ 3YNCHRONOUS฀MOTORS฀

s฀ 2ELATIVE฀MERITS฀OF฀THE฀ABOVE฀TYPES฀AND฀
REASONS฀FOR฀PREFERRING฀CAGE฀TYPE฀MOTORS

s฀ 2ELATIONSHIP฀BETWEEN฀OUTPUT฀OF฀MOTOR฀
AND฀THE฀VOLTAGE฀OF฀OPERATION
SOME฀
POINTERS

s฀ -EDIUM฀VOLTAGE฀MOTORS฀����KV�฀���฀KV฀
AND฀��฀KV	฀AND฀FEATURES

THREE PHASE AC INDUCTION 

MOTORS

s฀ #OMPONENTS
s฀ 4HEORY฀OF฀OPERATION
s฀ )NDUCTION฀MOTOR฀DESIGN
s฀ $UTY฀CYCLES
s฀ )NSULATION฀AND฀#OOLING฀REQUIREMENTS
s฀ 3TARTING฀METHODS
s฀ 3ELECTING฀MOTORS

AC MOTOR CONSTRUCTION AND 

MAINTENANCE

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

s฀ -ECHANICAL฀COMPONENTS฀AND฀THEIR฀ROLE
s฀ "EARINGS฀AND฀LUBRICATION฀SYSTEM
s฀ 4YPES฀OF฀ENCLOSURE�฀COOLING฀ARRANGEMENTS฀

AND฀TEMPERATURE฀SUPERVISION
s฀ %MBEDDED฀TEMPERATURE฀SENSORS฀FOR฀

WINDING฀AND฀BEARINGS
s฀ 3PECIAL฀CONSTRUCTIONAL฀FEATURES฀OF฀

MEDIUM฀VOLTAGE฀MOTORS

DETERMINATION OF LOSSES AND 

EFFICIENCY OF THREE PHASE AC 

INDUCTION MOTORS

s฀ 3TANDARDS
s฀ 4YPES฀OF฀LOSSES
s฀ 4ESTS฀FOR฀MEASUREMENT฀AND฀COMPUTATION฀

OF฀LOSSES฀AND฀EFFICIENCY
s฀ $YNAMOMETERS
s฀ 0RINCIPLES฀OF฀LOAD฀APPLICATION฀BY฀BRAKING
s฀ 4ORQUE฀MEASUREMENT฀BASICS
s฀ 4YPES฀OF฀PRACTICAL฀DYNAMOMETERS
s฀ %DDY฀CURRENT฀DYNAMOMETER฀AND฀ITS฀

CHARACTERISTICS
s฀ $#฀AND฀!#฀DYNAMOMETERS฀AND฀THEIR฀

WORKING฀PRINCIPLES
s฀ 4ESTING฀OF฀LARGER฀MOTORS
"ACK
TO
BACK฀TEST฀

APPROACH

PROTECTION OF AC MOTORS

s฀ 0ROTECTIVE฀DEVICES

฀ 4HERMAL฀OVERLOAD

฀ /VER฀CURRENT฀�฀OVERLOAD

฀ 5NDER
VOLTAGE฀�฀OVER
VOLTAGE

฀ 5NDER฀FREQUENCY

฀ #URRENT฀UNBALANCE฀OR฀NEGATIVE฀PHASE฀

SEQUENCE฀

฀ %ARTH฀FAULT฀PROTECTION฀

฀ 0OLE฀SLIP฀�฀OUT฀OF฀STEP฀

฀ ,OSS฀OF฀EXCITATION฀

฀ )NADVERTENT฀ENERGISATION฀

฀ /VER฀FLUXING฀

฀ 3TALL฀PROTECTION฀�฀ACCELERATION฀TIME฀�฀

3TART฀UP฀SUPERVISION฀�TIME฀BETWEEN฀
STARTS฀�฀STARTS฀PER฀HOUR	


฀ 6OLTAGE฀CONTROLLED฀OR฀RESTRAINED฀OVER฀
CURRENT


฀ 0ROTECTION฀SETTINGS

MEDIUM VOLTAGE MOTORS IN 

POWER INDUSTRY

s฀ /VERVIEW฀OF฀A฀TYPICAL฀POWER฀GENERATION฀
PLANT฀USING฀STEAM฀TURBINES

s฀ )MPORTANT฀DRIVES฀AND฀THEIR฀REQUIREMENTS
s฀ #ONSIDERATIONS฀FOR฀SELECTION฀AND฀

DEPLOYMENT฀OF฀ELECTRIC฀MOTORS฀FOR฀THESE฀
APPLICATIONS

฀ (IGH฀INERTIA฀FAN฀DRIVES�฀PUMP฀DRIVES�฀

MILL฀DRIVES�฀NEED฀FOR฀IMMUNITY฀FROM฀
ELECTRICAL฀VOLTAGE฀DISTURBANCES�฀CRITICAL฀
AUXILIARY฀SYSTEMS

s฀ 3ELECTION฀OF฀MOTORS฀FOR฀THESE฀APPLICATIONS฀

SPEED CONTROL OF AC MOTORS

s฀ )NTRODUCTION฀TO฀6ARIABLE฀3PEED฀$RIVES฀OR฀
0OWER฀%LECTRONIC฀#ONVERTERS

s฀ 4YPES�฀AND฀DESIGNS฀OF฀6ARIABLE฀3PEED฀
$RIVES

s฀ #ONTROL฀THEORY฀OF฀63$S฀EXPLAINED

INSTALLATION, COMMISSIONING, 

PERIODIC MAINTENANCE AND 

TROUBLESHOOTING OF MEDIUM 

VOLTAGE MOTORS

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

s฀ %LECTRICAL฀CONNECTIONS฀AND฀EARTHING฀
REQUIREMENTS

s฀ #OMMISSIONING฀TESTS
s฀ -AINTENANCE฀OF฀!#฀MACHINES฀AND฀

PERIODIC฀CHECKS�TESTS
s฀ #ONDITION฀MONITORING฀AND฀RECORD฀KEEPING฀

FOR฀OPTIMUM฀MAINTENANCE
s฀ "EARING฀AND฀LUBRICATION฀SYSTEM฀AND฀THEIR฀

MONITORING
s฀ 4YPES฀OF฀FAULTS�฀FAULT฀FINDING฀AND฀TESTING฀

OF฀AC฀MACHINES
s฀ &AILURE฀MECHANISM฀IN฀!#฀MOTORS
s฀ )DENTIFYING฀THE฀UNDERLYING฀CAUSES


฀ %XTENDED฀STARTING�฀HARMONIC฀RELATED฀
FAILURES�฀SINGLE
PHASING฀AND฀
CONSEQUENTIAL฀FAILURES�฀INSULATION฀
OVERHEATING฀AND฀ACCELERATED฀AGING

s฀ 4ESTING฀INSTRUMENTATION
s฀ .EW฀TECHNOLOGIES฀AND฀DEVELOPMENTS฀

SUMMARY, OPEN FORUM  

AND CLOSING


