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Need for harmonic framework (Who will solve the problem)



What are the possible harmonic phenomena?

Nominal frequency
Odd non-triplen harmonics
Even harmonics
Odd triplen harmonics
THD
Interharmonics
Subharmonics
Supraharmonics
…….

/ Electrical Power Systems



Frequency ranges
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Electromagnetic compatibility

Important levels:
• Emission
• Immunity
• Compatibility 
• Planning

95% and/or 99,9%



Slight increase in harmonic distortion LV-network



Slight increase in harmonic distortion MV-network



Slight decrease in harmonic distortion HV-network



High impedance -> high interaction voltage & current



Responsibilities
Voltage, Current, Impedance



Limits for harmonic voltages



IEC 61000-3-2 Harmonic limits for devices <16A

Reference impedance

Harmonic fingerprint



Impact of the standard!



PQ within the different networks
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Allocation of limits to MV-customer
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𝑈ℎ = 𝐼ℎ ∗ 𝑍ℎ



Connection reguirements Harmonics in HV-network
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Connection reguirements Harmonics in HV-network
Assessment of harmonic voltages

Harmonic background voltage Contribution of connected equipment 

Limit is part of the planning level



Connection reguirements Harmonics in HV-network
Impedance envelope

H order fmin fmax a-R a-X b-R b-X c-R c-X d-R d-X e-R e-X f-R f-X

1 ≤ h < 5 10 250 0.2 7.2 9.2 33.5 25.5 33.5 25.5 0.7 0.2 0.7 0.2 0.8

5 ≤ h < 10 200 500 3.9 31.2 26.3 55.5 60.2 55.5 60.2 -5.6 15.3 -5.6 3.9 12.0

10 ≤ h < 18 450 935 6.3 48.9 46.2 85.1 144.1 85.1 144.1 -57.6 52.4 -57.6 6.3 -20.0

18 ≤ h < 23 810 1210 4.9 51.8 48.1 91.4 137.5 91.4 137.5 -47.4 32.4 -47.4 4.9 -5.9

23 ≤ h ≤ 25 1035 1375 4.9 43.9 25.5 91.4 161.1 91.4 161.1 -24.9 43.2 -24.9 4.9 -2.3



Connection reguirements Harmonics in HV-network
Resonances

• Grid (L) in combination
with cable capacitance C 
results in resonant circuit

𝑘 =
𝑍𝑐

𝑍𝐶 + 𝑍ℎ𝑖



Still a lot of questions around harmonic evaluation

Sensible to have a compatibility level for 95, 99, 99,5 or 99,9 or 100%?
Sensible to work with 10 minute averages?
What is the practical problem with HD-levels, THD a useful index?
Is simplified complained process possible for LV- and MV-customers?
Is it possible to define min. impedances for POC?
What is use of planning levels in time?
What to do with positive effect of harmonic currents?
What to do with devices reacting strongly on harmonic background?
And many others….

IT IS IMPORTANT TO FIND THE ANSWERS, TO SUPPORT THE NORMALIZATION!



Defining this as research topic!

But perhaps there are also questions at this moment?


