
s $EVELOPASOUNDWORKINGKNOWLEDGEOFEARTHINGANDHARMONICS
s $OASTEPBYSTEPSITEANALYSISONPOWERQUALITYANDHARMONICS
s 'AINPRACTICALKNOWLEDGEONSURGEANDTRANSIENTPROTECTION
s 4ROUBLESHOOTELECTRICALANDELECTRONICSYSTEMSFORPOWERQUALITY

ANDHARMONICPROBLEMS
s )DENTIFY�DESIGNCORRECTLYANDFIX%-#�%-)PROBLEMS
s +NOWWHYANDHOWTOEARTHACIRCUITEFFECTIVELY
s %FFECTIVELYDESIGNTOFILTERAT-(ZFREQUENCIES
s 5NDERSTANDHOWTOMINIMISETHEFOURNOISECOUPLING

MECHANISMS
s 5NDERSTANDTHEFUNCTIONOFTHESIGNALEARTHVERSUSTHESIGNAL

RETURN
s 3ELECTCABLESAPPROPRIATELY
s +NOWWHENTOSHIELDANDWHENTOFILTER
s %FFECTIVELYEARTHMIXEDANALOGUEANDDIGITALSIGNALS
s 2EDUCEEMISSIONANDSUSCEPTIBILITYPROBLEMS

s )NSTRUMENTATIONAND#ONTROL
%NGINEERS

s %LECTRONICSAND3YSTEMS
%NGINEERS�4ECHNICIANS

s #ONSULTING%NGINEERS
s %LECTRICAL%NGINEERS
s 0OWER3YSTEM0ROTECTIONAND

#ONTROL%NGINEERS
s %LECTRICALAND

)NSTRUMENTATION4ECHNICIANS
s -ECHANICAL%NGINEERS
s 0RINTED#IRCUIT"OARD

$ESIGNERS

s ,OGIC$ESIGNERS
s 3IGNAL)NTEGRITY3PECIALISTS
s #!$-ANAGERS
s %-#3PECIALISTS
s $ESIGN%NGINEERS
s "UILDING3ERVICE$ESIGNERS
s $ATA3YSTEMS0LANNERSAND

-ANAGERS
s 4EST%NGINEERS
s 4ECHNICAL-ANAGERS

PRACTICALEARTHING, BONDING, LIGHTNING  AND SURGE PROTECTION

YOU WILL LEARN HOW TO:

WHO SHOULD ATTEND:
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DAY TWO

INTRODUCTION
s &UNDAMENTALS
s )NTERFERENCESOURCES
s %-)�%-#REGULATIONS

BASIC PRINCIPLES OF NOISE 

REDUCTION

s )MPORTANCEOFWIRINGINDUCTANCE
s .OISECOUPLINGEXAMPLES
s #OMMONANDDIFFERENTIALMODES
s "ALANCEDCIRCUITSANDCOMMONMODE

REJECTION

PRINCIPLES OF EARTHING

s 7HATISELECTRICALEARTHING�
s &UNCTIONOFANEARTH
s !NALOGUEANDDIGITALEARTHING
s 3INGLEPOINT�MULTIPOINTANDHYBRIDEARTHS
s %ARTHGRIDTECHNIQUE
s )SOLATEDEARTHINGTECHNIQUE

DIAGNOSIS OF NOISE PROBLEMS

s 2ELATINGSYMPTOMSTOCAUSES
s 2INGING�ROUNDINGANDREFLECTIONS
s 0RACTICALMETHODSOFDIAGNOSIS
s .OISECOUPLINGEXAMPLES

NOISE REDUCTION TECHNIQUES

s -INIMISATIONOFBANDWIDTH
s "ESTPLACETOEARTHCABLESHIELD
s 2EDUCINGMUTUALINDUCTANCE

POWER CIRCUITS AND POWER 

SUPPLIES

s 0OWERQUALITYAND%-)
s &ILTERSANDTRANSIENTPROTECTION
s 3WITCHMODEPOWERSUPPLYDESIGN

INDUCTIVE AND CAPACITIVE 

SHIELDING

s -ATERIALSANDLIMITATIONS
s /PENINGSANDPENETRATIONS
s -AGNETICFIELDS
s 3HIELDINGDESIGNGUIDELINES

REDUCTION OF 

ELECTROMAGNETIC COUPLING

s %-SHIELDINGOFCABLES
s 3HIELDINGFOR%3$AND2&
s 4OSHIELDORTOFILTER�

SELECTION OF THE RIGHT CABLE 

AND CONNECTOR

s #ABLEEARTHINGANDCROSSTALK
s #ABLESHIELDINGANDCONNECTORS

CIRCUIT BOARD EARTHING 

ISSUES

s )DENTIFICATIONOFCRITICALCIRCUITS
s %MBEDDEDCONTROLLERSAND%-#
s #OMPONENTPLACEMENT

TYING IT ALL TOGETHER

DAY ONE

INTRODUCTION

s 7HATISPOWERQUALITYAND%-#�
s )%#�)%%%AND&)03STANDARDS
s )NTERFACINGWITHELECTRICALUTILITIES

RECOMMENDED DESIGN AND 

INSTALLATION PRACTICE

s 7IRING�EARTHINGANDDISTRIBUTIONSYSTEMS
s $EDICATEDANDDERIVEDNEUTRALSYSTEMS
s %ARTHINGANDBONDINGEQUIPMENT

EARTHING AND NOISE CONTROL

s 3ITEAUDITINGFORNOISECONTROL
s -ISCONCEPTIONSINPERFORMANCEEARTHING
s �3INGLE0OINT�VS�-ULTI0OINT�TECHNIQUES
s .OISEANDTHEZEROSIGNALREFERENCEGRID

SURGE AND TRANSIENT 

PROTECTION

s ,IGHTNINGPHENOMENA
s 0OWERSYSTEMFAULTSANDSWITCHING

SURGES
s -ITIGATIONTECHNIQUESCASESTUDY

HARMONICS IN POWER SYSTEMS

s 0RINCIPLESOFHARMONICANALYSIS
s (ARMONICPHASEANGLEANDSEQUENCE

s #ONTROLOFHARMONICPOLLUTION
s #ONVERTERSANDINVERTERS
s 4HEORETICALANDPRACTICALVALUESOF

HARMONICCURRENTS
s %FFECTONCONDUCTORSANDNEUTRAL

/VERLOADING
s (ARMONICFILTERDESIGN
s 0ROTECTIONOFCAPACITORBANKS
s )NVERTERSDESIGNFORLOWHARMONICOUTPUT

HARMONIC SITE ANALYSIS 

PROCEDURES

s (ARMONICANALYSERS
s -EASUREMENTVOLTAGEORCURRENT�
s -EASUREMENTFUNDAMENTALSANDTRUE

2-3�PREDICTIVEANALYSIS
s (ARMONICORDERANDSEQUENCESAND

RESONANCE
s 6OLTAGEANDCURRENTWAVEFORMS

�SIGNATURES	
s (ARMONICINTERACTIONAUDITING

CASE STUDIES

s #HECKLISTFORPOWERING�EARTHINGAND
COMMUNICATIONS

s #OMMERCIALBUILDINGS
s -ANUFACTURINGANDPROCESSCONTROL
s -EDICALFACILITIES
s #OMPUTERSANDDATAPROCESSING

ENVIRONMENTS
s 4ELECOMMUNICATIONS

The Program

/N DAY ONE OF THIS INTERACTIVE� PRACTICAL
WORKSHOP WE REVIEW THE FUNDAMENTALS OF
POWERQUALITYANDTHEPROCEDURESFORDESIGN
AND INSTALLATION FOR EARTHING AND NEUTRAL
SYSTEMS� 9OU WILL COVER THE COMMON
MISCONCEPTIONS�PROBLEMSANDSOLUTIONSOF
NOISEANDHARMONICS INPOWERSYSTEMS�AS
WELLASSURGEANDTRANSIENTPROTECTION�

4HE SECOND DAY OF THIS WORKSHOP WILL HELP
YOUIDENTIFY�DESIGN�PREVENTANDFIXCOMMON
%-#�%-)PROBLEMS�WITHAFOCUSONEARTHING
AND SHIELDING TECHNIQUES� ,EARNING HOW TO
FIXEARTHINGANDSHIELDINGPROBLEMSON THE
JOB CAN BE VERY EXPENSIVE AND FRUSTRATING�
ALTHOUGH ITMUSTBENOTED THATMOSTOF THE
PRINCIPLESINVOLVEDARESIMPLE�4HISWORKSHOP
WILLGIVEYOUTHETOOLSTOAPPROACHEARTHING
AND SHIELDING ISSUES IN A LOGICAL AND
SYSTEMATIC WAY� 4HE OVERALL FOCUS IS ON
USEFULDESIGNANDSYSTEMSISSUES�NOTABOUT
REGULATIONS AND STANDARDS�4HE IDEA IS THAT
YOUWILL TAKETHISMATERIALBACKWITHYOUTO
YOUR WORK AND APPLY THE KEY PRINCIPLES
IMMEDIATELY TO YOUR DESIGN AND
TROUBLESHOOTINGCHALLENGES�

The Workshop

Practical Sessions

4HIS IS A PRACTICAL� HANDS ON WORKSHOP
ENABLING YOU TO WORK THROUGH PRACTICAL
EXERCISES WHICH REINFORCE THE CONCEPTS
DISCUSSED�

Including 8 demonstrations and 3 practical 

exercises

s $EMONSTRATIONOFPOWERQUALITYAND
HARMONICSPROBLEMS

s !NALYSISOFWAVEFORMSTOIDENTIFY
PROBLEMS

s 3IMPLEHARMONIC�POWERQUALITYAND
EARTHINGCALCULATIONS

To gain full value from this workshop,  

please bring your laptop/notebook 

computer.


