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Power Line Emissions & Immunity TestingPower Line Emissions & Immunity Testing

Harmonics    -    FlickerHarmonics    -    Flicker

Dips & Interrupts   -   Inter-harmonicsDips & Interrupts   -   Inter-harmonics

This presentation uses material/information  from This presentation uses material/information  from 

IEC - EMC workshops, 1998 -2007 ( Mathieu van den Bergh )IEC - EMC workshops, 1998 -2007 ( Mathieu van den Bergh )

IEC - EMC workshop ( Jean Bertin-Mahieux  Chair SC77A )IEC - EMC workshop ( Jean Bertin-Mahieux  Chair SC77A )

with contributions from Balint Szentkuti (Past Chair  IEC TC 77)with contributions from Balint Szentkuti (Past Chair  IEC TC 77)

Harmonics & Flicker testing seminar Prof. Jan Desmet - BelgiumHarmonics & Flicker testing seminar Prof. Jan Desmet - Belgium

Int ernat ional Elec t rot ec hnic a l Com m iss ion
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IEC/EN 61000-3-2/12      IEC/EN 61000-3-3/11IEC/EN 61000-3-2/12      IEC/EN 61000-3-3/11

IEC61000-4-11 &  IEC61000-4-13IEC61000-4-11 &  IEC61000-4-13

Mathieu van den Bergh   CNS inc. - Poway  CAMathieu van den Bergh   CNS inc. - Poway  CA

Power Quality & IEC testing  - Orange County   2007Power Quality & IEC testing  - Orange County   2007
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Promote free tradePromote free trade

Power quality concerns because of  increasing Power quality concerns because of  increasing 
proliferation of non-linear loads like TVs, PCs,  proliferation of non-linear loads like TVs, PCs,  
monitors , etc. causes current monitors , etc. causes current 
harmonics/associated voltage distortion harmonics/associated voltage distortion 

Push for uniform low voltage distribution system Push for uniform low voltage distribution system 
emission standards in the European Unionemission standards in the European Union
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Voltage disturbances ( IEC61000-4-11 )Voltage disturbances ( IEC61000-4-11 )

Remaining voltage
during disturbance 10 - 100 ms 0.1 - 0.5 s 0.5 - 1 s 1 - 3 s Total/yr

161 - 230 Volt 61 66 12 6 145
92 - 161 Volt 8 36 4 1 49
0 - 92 Volt 2 17 3 2 24
Zero volt 0 12 24 5 41

Duration of disturbance

Annual voltage disturbances by depth and duration in Western Europe

Voltage dips/variations/interrupts of the LV public 
supply voltage 
(Unipede 1991)



IEC & Power  testing                                   Orange County 2007                           ©  Mathieu van den Bergh 5

-400

-300

-200

-100

0

100

200

300

400

Volts Voltage waveform with 5 % THD 

 

-400

-300

-200

-100

0

100

200

300

400

Volts Voltage waveform with 5 % @ 217 Hz 

 

230 V  50 Hz Voltage
with 5 % THD

230 V  50 Hz Voltage
with 5 % @ 217 Hz
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Voltage distortion over 1 week in the London area
(Eurelectric report 2003)
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Harmonics IEC60555.2  &  IEC61000-3-2Harmonics IEC60555.2  &  IEC61000-3-2          

CENELEC/ IEC Amd. - 14 for   Harmonics standard EN/ IEC61000-3-2CENELEC/ IEC Amd. - 14 for   Harmonics standard EN/ IEC61000-3-2              

Now Now Edition 2.2 and Edition 3 released in 2005Edition 2.2 and Edition 3 released in 2005

IEC61000-3-12 for products < 75 A/phaseIEC61000-3-12 for products < 75 A/phase

Flicker IEC60555.3  &  IEC61000-3-3/11Flicker IEC60555.3  &  IEC61000-3-3/11
IEC/CENELEC amendment-1  & 2 for EN/ IEC61000-3-3IEC/CENELEC amendment-1  & 2 for EN/ IEC61000-3-3

Measurement IEC61000-4-7Measurement IEC61000-4-7 &  & 61000-4-1561000-4-15
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Components in the current (or voltage) signal having a Components in the current (or voltage) signal having a 
frequency that is a multiple of the fundamental (50/60 Hz)frequency that is a multiple of the fundamental (50/60 Hz)

Fundamental plus 5 th harmonic signal

DefinitionDefinition
This slide composed with permission of Mr. Jan Desmet Lemcko  University Kortrijk - Belgium 
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Neutral conductor :Neutral conductor : Overloading due to non-linear loadOverloading due to non-linear load

Capacitors :Capacitors : Lower Impedance for higher frequencies Lower Impedance for higher frequencies 
hence higher thermal loadinghence higher thermal loading

Motors :Motors : Additional losses & undesired vibrationsAdditional losses & undesired vibrations

Switches/breakers:Switches/breakers: Must be overdimensioned & potential Must be overdimensioned & potential 
problems with overload detection problems with overload detection 

Consequences of HarmonicsConsequences of Harmonics  

This slide composed with permission of Mr. Jan Desmet Lemcko  University Kortrijk - Belgium 
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Transformers:Transformers: Increased losses ( eddy currents )Increased losses ( eddy currents )

Conductors :Conductors : Skin-effect losses/heating lower transmitted powerSkin-effect losses/heating lower transmitted power

Protection :  Protection :  Fuses melt too soon  electronic breakers do not Fuses melt too soon  electronic breakers do not 
respond at designed levelsrespond at designed levels

Elektronics :Elektronics : Multiple zero-crossings can cause problemsMultiple zero-crossings can cause problems

General :General : Additional cost due to filtering & Additional cost due to filtering & 

required overdimensioning of required overdimensioning of   
conductors / breakers / transformers.conductors / breakers / transformers.

Consequences of HarmonicsConsequences of Harmonics  

This slide composed with permission of Mr. Jan Desmet Lemcko  University Kortrijk - Belgium 
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Cijfervoorbeeld : S = 1000kVA
Onttrokken stroom :  H5 = 25%, H7 = 14%, H11 = 9% , H13 = 8%.
K = [ 1 + 0.1 * (5^1.6 * 0.25² + 7^1.6 * 0.14² + )] = 0.91
BESLUIT : de transfo kan maar 910 kVA leveren.
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This slide composed with permission of Mr. Jan Desmet Lemcko  University Kortrijk - Belgium 

Moderate 
distortion with ;

I-5 @ 25 %
I-7 @ 14 %
I-11 @ 9 %
I-13 @ 8 %

Result:
A reduction of 9 % in 
Transformer Capacity
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Factor 3 verschil !

This slide composed with permission of Mr. Jan Desmet Lemcko  University Kortrijk - Belgium 

Triplens are 3 x higher in the neutral conductor




