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• There are a lot of people on the call.

• Please mute your microphone (If not speaking, switch-off cameras to save bandwidth).

• If you want to make comment or ask a question…please use the comment facility.

• Questions in the comment box will be answered at the end of presentation if time allows.

• Also there are discussion sessions on the agenda.

• Thanks for your cooperation!

RAISE HAND TO SPEAK
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Background to the problem of 2-150kHz conducted 

EMI in public electricity networks. 

Paul Wright, NPL

SupraEMI Final Workshop, April 2022



Talk Outline

▪ The problem with 2-150 kHz conducted emissions.

▪ Some introductory case-studies.

▪ Definitions and terminology.

▪ Sources of emissions

▪ Regulation and Standardisation.

▪ Overview of the EU EMPIR SupraEMI Project.
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Increasing 2-150kHz Emissions on public 

electricity networks
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An example of 2-150kHz interference 

Causing Product Malfunction
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Survey of the Origin of the Interference
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An example of 2-150kHz interference 

Shortening Product Lifetime
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Definitions, causes and sources
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Terminology
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Almost Sinusoidal?
Measurements may miss 
the superimposed high 
frequency component!



Sources of Emission – EV Charging
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(100 dBuA = 100 mA; 130 dBuA = 1.3 A)



Sources of Emission - PV
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(100 dBuA = 100 mA )



Sources of Emission  -

Household appliances
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Emissions from houshold 
appliances are present 
through out the entire 
frequency range.

Plot of the highest 200 Hz band in the 150kHz frequency range for assorted appliances



Typical Frequency Ranges
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Spectrogram – Duration/Occurrence of 

Emission
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(100dBuV=0.1V;  120dBuV = 1V)



Status quo of standardisation (9-150 kHz)

Laboratory measurement 

acc. to CISPR 16 

Grid measurements

acc. to IEC 61000-4-30

(IEC SC77A/WG9)

?

IEC 

SC77A/WG8

Compatibility 

levels

IEC 61000-2-2

(based on

CISPR 16)

IEC SC77A/WG6

Immunity levels

IEC 61000-4-19

IEC CISPR/H

with SC77A/WG1

Equipment 

emission limits

in development

Grid disturbance 

levels

▪ Present Edition 3 of IEC 61000-4-30: 

− Several indicative measurement methods in informative annex 

− Considerable lack of comparability between methods and instruments

IEC/TC8

(CLC TC8X/WG1)

Product quality 

of electricity

IEC TS 62749

(EN 50160)

(based on

61000-4-30)

Future extension to the 

frequency range 2-150 kHz

Grid measurements 

using IEC 61000-4-30 

class A instrument



EU EMPIR Project SupraEMI
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• Start date: May 2019 for 3 years. (This is the end-project workshop)

• Pre-normative R&D project. Funded by H2020/EMPIR, EMN SEG →

• National Metrology Institutes of UK, FR, NL and CH.

• University Partners: 

TU Dresden (DE), UPV/EHU (ES) and U of Campania (IT).

• Chief Stakeholder:  Dr. Michael Schwenke, IEC77A WG9 Convener

Purpose: Support standardisation with necessary input to develop an widely agreed 

method for grid compliance assessment in the frequency range 2-150 kHz

EUROPEAN METROLOGY

NETWORK



Summary
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• 9-150kHz is a growing power quality (PQ) problem and more power convertors 

are connected to the grid (Renewables, EVs, storage, efficient appliances).

• Just like traditional PQ, grid operators need surveillance of their networks to 

manage compatibility levels.

• This requires a PQ measurement method that can be implemented in PQ 

instruments (and computationally efficient method for affordable instruments)

• This workshop will present the findings of the supraEMI project and progress 

towards a fit-for-purpose measurement method and its practical application.
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