
s฀ $EVELOP฀A฀SOUND฀WORKING฀KNOWLEDGE฀OF฀EARTHING฀AND฀HARMONICS
s฀ $O฀A฀STEP
BY
STEP฀SITE฀ANALYSIS฀ON฀POWER฀QUALITY฀AND฀HARMONICS
s฀ 'AIN฀PRACTICAL฀KNOWLEDGE฀ON฀SURGE฀AND฀TRANSIENT฀PROTECTION
s฀ 4ROUBLESHOOT฀ELECTRICAL฀AND฀ELECTRONIC฀SYSTEMS฀FOR฀POWER฀QUALITY฀

AND฀HARMONIC฀PROBLEMS
s฀ )DENTIFY�฀DESIGN฀CORRECTLY฀AND฀FIX฀%-#�%-)฀PROBLEMS
s฀ +NOW฀WHY฀AND฀HOW฀TO฀EARTH฀A฀CIRCUIT฀EFFECTIVELY
s฀ %FFECTIVELY฀DESIGN฀TO฀FILTER฀AT฀-(Z฀FREQUENCIES
s฀ 5NDERSTAND฀HOW฀TO฀MINIMISE฀THE฀FOUR฀NOISE฀COUPLING฀

MECHANISMS
s฀ 5NDERSTAND฀THE฀FUNCTION฀OF฀THE฀SIGNAL฀EARTH฀VERSUS฀THE฀SIGNAL฀

RETURN
s฀ 3ELECT฀CABLES฀APPROPRIATELY
s฀ +NOW฀WHEN฀TO฀SHIELD฀AND฀WHEN฀TO฀FILTER
s฀ %FFECTIVELY฀EARTH฀MIXED฀ANALOGUE฀AND฀DIGITAL฀SIGNALS
s฀ 2EDUCE฀EMISSION฀AND฀SUSCEPTIBILITY฀PROBLEMS

s฀ )NSTRUMENTATION฀AND฀#ONTROL฀
%NGINEERS

s฀ %LECTRONICS฀AND฀3YSTEMS฀
%NGINEERS�4ECHNICIANS

s฀ #ONSULTING฀%NGINEERS
s฀ %LECTRICAL฀%NGINEERS
s฀ 0OWER฀3YSTEM฀0ROTECTION฀AND฀

#ONTROL฀%NGINEERS
s฀ %LECTRICAL฀AND฀

)NSTRUMENTATION฀4ECHNICIANS
s฀ -ECHANICAL฀%NGINEERS
s฀ 0RINTED฀#IRCUIT฀"OARD฀

$ESIGNERS

s฀ ,OGIC฀$ESIGNERS
s฀ 3IGNAL฀)NTEGRITY฀3PECIALISTS
s฀ #!$฀-ANAGERS
s฀ %-#฀3PECIALISTS
s฀ $ESIGN฀%NGINEERS
s฀ "UILDING฀3ERVICE฀$ESIGNERS
s฀ $ATA฀3YSTEMS฀0LANNERS฀AND฀

-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฀ )NTERFERENCE฀SOURCES
s฀ %-)�%-#฀REGULATIONS

BASIC PRINCIPLES OF NOISE 

REDUCTION

s฀ )MPORTANCE฀OF฀WIRING฀INDUCTANCE
s฀ .OISE฀COUPLING฀EXAMPLES
s฀ #OMMON฀AND฀DIFFERENTIAL฀MODES
s฀ "ALANCED฀CIRCUITS฀AND฀COMMON฀MODE฀

REJECTION

PRINCIPLES OF EARTHING

s฀ 7HAT฀IS฀ELECTRICAL฀EARTHING�
s฀ &UNCTION฀OF฀AN฀EARTH
s฀ !NALOGUE฀AND฀DIGITAL฀EARTHING
s฀ 3INGLE฀POINT�฀MULTIPOINT฀AND฀HYBRID฀EARTHS
s฀ %ARTH฀GRID฀TECHNIQUE
s฀ )SOLATED฀EARTHING฀TECHNIQUE

DIAGNOSIS OF NOISE PROBLEMS

s฀ 2ELATING฀SYMPTOMS฀TO฀CAUSES
s฀ 2INGING�฀ROUNDING฀AND฀REFLECTIONS
s฀ 0RACTICAL฀METHODS฀OF฀DIAGNOSIS
s฀ .OISE฀COUPLING฀EXAMPLES

NOISE REDUCTION TECHNIQUES

s฀ -INIMISATION฀OF฀BANDWIDTH
s฀ "EST฀PLACE฀TO฀EARTH฀CABLE฀SHIELD
s฀ 2EDUCING฀MUTUAL฀INDUCTANCE

POWER CIRCUITS AND POWER 

SUPPLIES

s฀ 0OWER฀QUALITY฀AND฀%-)
s฀ &ILTERS฀AND฀TRANSIENT฀PROTECTION
s฀ 3WITCH฀MODE฀POWER฀SUPPLY฀DESIGN

INDUCTIVE AND CAPACITIVE 

SHIELDING

s฀ -ATERIALS฀AND฀LIMITATIONS
s฀ /PENINGS฀AND฀PENETRATIONS
s฀ -AGNETIC฀FIELDS
s฀ 3HIELDING฀DESIGN฀GUIDELINES

REDUCTION OF 

ELECTROMAGNETIC COUPLING

s฀ %-฀SHIELDING฀OF฀CABLES
s฀ 3HIELDING฀FOR฀%3$฀AND฀2&
s฀ 4O฀SHIELD฀OR฀TO฀FILTER�

SELECTION OF THE RIGHT CABLE 

AND CONNECTOR

s฀ #ABLE฀EARTHING฀AND฀CROSSTALK
s฀ #ABLE฀SHIELDING฀AND฀CONNECTORS

CIRCUIT BOARD EARTHING 

ISSUES

s฀ )DENTIFICATION฀OF฀CRITICAL฀CIRCUITS
s฀ %MBEDDED฀CONTROLLERS฀AND฀%-#
s฀ #OMPONENT฀PLACEMENT

TYING IT ALL TOGETHER

DAY ONE

INTRODUCTION

s฀ 7HAT฀IS฀POWER฀QUALITY฀AND฀%-#�
s฀ )%#�)%%%฀AND฀&)03฀STANDARDS
s฀ )NTERFACING฀WITH฀ELECTRICAL฀UTILITIES

RECOMMENDED DESIGN AND 

INSTALLATION PRACTICE

s฀ 7IRING�฀EARTHING฀AND฀DISTRIBUTION฀SYSTEMS
s฀ $EDICATED฀AND฀DERIVED฀NEUTRAL฀SYSTEMS
s฀ %ARTHING฀AND฀BONDING฀EQUIPMENT

EARTHING AND NOISE CONTROL

s฀ 3ITE฀AUDITING฀FOR฀NOISE฀CONTROL
s฀ -ISCONCEPTIONS฀IN฀PERFORMANCE฀EARTHING
s฀ �3INGLE฀0OINT�฀VS฀�-ULTI฀0OINT�฀TECHNIQUES
s฀ .OISE฀AND฀THE฀ZERO฀SIGNAL฀REFERENCE฀GRID

SURGE AND TRANSIENT 

PROTECTION

s฀ ,IGHTNING฀PHENOMENA
s฀ 0OWER฀SYSTEM฀FAULTS฀AND฀SWITCHING฀

SURGES
s฀ -ITIGATION฀TECHNIQUES฀
฀CASE฀STUDY

HARMONICS IN POWER SYSTEMS

s฀ 0RINCIPLES฀OF฀HARMONIC฀ANALYSIS
s฀ (ARMONIC฀PHASE฀ANGLE฀AND฀SEQUENCE

s฀ #ONTROL฀OF฀HARMONIC฀POLLUTION
s฀ #ONVERTERS฀AND฀INVERTERS
s฀ ฀4HEORETICAL฀AND฀PRACTICAL฀VALUES฀OF฀

HARMONIC฀CURRENTS
s฀ %FFECT฀ON฀CONDUCTORS฀AND฀NEUTRAL฀

/VERLOADING
s฀ (ARMONIC฀FILTER฀DESIGN
s฀ 0ROTECTION฀OF฀CAPACITOR฀BANKS
s฀ )NVERTERS฀DESIGN฀FOR฀LOW฀HARMONIC฀OUTPUT

HARMONIC SITE ANALYSIS 

PROCEDURES

s฀ (ARMONIC฀ANALYSERS
s฀ -EASUREMENT฀
฀VOLTAGE฀OR฀CURRENT�
s฀ -EASUREMENT฀FUNDAMENTALS฀AND฀TRUE฀

2-3�PREDICTIVE฀ANALYSIS
s฀ (ARMONIC฀ORDER฀AND฀SEQUENCES฀AND฀

RESONANCE
s฀ 6OLTAGE฀AND฀CURRENT฀WAVEFORMS฀

�SIGNATURES	
s฀ (ARMONIC฀INTERACTION฀AUDITING

CASE STUDIES

s฀ #HECKLIST฀FOR฀POWERING�฀EARTHING฀AND฀
COMMUNICATIONS

s฀ #OMMERCIAL฀BUILDINGS
s฀ -ANUFACTURING฀AND฀PROCESS฀CONTROL
s฀ -EDICAL฀FACILITIES
s฀ #OMPUTERS฀AND฀DATA฀PROCESSING฀

ENVIRONMENTS
s฀ 4ELECOMMUNICATIONS

The Program

/N฀ DAY฀ ONE฀ OF฀ THIS฀ INTERACTIVE�฀ PRACTICAL฀
WORKSHOP฀ WE฀ REVIEW฀ THE฀ FUNDAMENTALS฀ OF฀
POWER฀QUALITY฀AND฀THE฀PROCEDURES฀FOR฀DESIGN฀
AND฀ INSTALLATION฀ FOR฀ EARTHING฀ AND฀ NEUTRAL฀
SYSTEMS�฀ 9OU฀ WILL฀ COVER฀ THE฀ COMMON฀
MISCONCEPTIONS�฀PROBLEMS฀AND฀SOLUTIONS฀OF฀
NOISE฀AND฀HARMONICS฀ IN฀POWER฀SYSTEMS�฀AS฀
WELL฀AS฀SURGE฀AND฀TRANSIENT฀PROTECTION�

4HE฀ SECOND฀ DAY฀ OF฀ THIS฀ WORKSHOP฀ WILL฀ HELP฀
YOU฀IDENTIFY�฀DESIGN�฀PREVENT฀AND฀FIX฀COMMON฀
%-#�%-)฀PROBLEMS�฀WITH฀A฀FOCUS฀ON฀EARTHING฀
AND฀ SHIELDING฀ TECHNIQUES�฀ ,EARNING฀ HOW฀ TO฀
FIX฀EARTHING฀AND฀SHIELDING฀PROBLEMS฀ON฀ THE฀
JOB฀ CAN฀ BE฀ VERY฀ EXPENSIVE฀ AND฀ FRUSTRATING�฀
ALTHOUGH฀ IT฀MUST฀BE฀NOTED฀ THAT฀MOST฀OF฀ THE฀
PRINCIPLES฀INVOLVED฀ARE฀SIMPLE�฀4HIS฀WORKSHOP฀
WILL฀GIVE฀YOU฀THE฀TOOLS฀TO฀APPROACH฀EARTHING฀
AND฀ SHIELDING฀ ISSUES฀ IN฀ A฀ LOGICAL฀ AND฀
SYSTEMATIC฀ WAY�฀ 4HE฀ OVERALL฀ FOCUS฀ IS฀ ON฀
USEFUL฀DESIGN฀AND฀SYSTEMS฀ISSUES�฀NOT฀ABOUT฀
REGULATIONS฀ AND฀ STANDARDS�฀4HE฀ IDEA฀ IS฀ THAT฀
YOU฀WILL฀ TAKE฀THIS฀MATERIAL฀BACK฀WITH฀YOU฀TO฀
YOUR฀ WORK฀ AND฀ APPLY฀ THE฀ KEY฀ PRINCIPLES฀
IMMEDIATELY฀ TO฀ YOUR฀ DESIGN฀ AND฀
TROUBLESHOOTING฀CHALLENGES�

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฀ $EMONSTRATION฀OF฀POWER฀QUALITY฀AND฀
HARMONICS฀PROBLEMS

s฀ !NALYSIS฀OF฀WAVEFORMS฀TO฀IDENTIFY฀
PROBLEMS

s฀ 3IMPLE฀HARMONIC�฀POWER฀QUALITY฀AND฀
EARTHING฀CALCULATIONS

To gain full value from this workshop,  

please bring your laptop/notebook 

computer.


