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Figures 11 and 12 clearly show that the amplitude of the supraharmonics decreases with the distance from the EV to the trans-
former. These disturbance levels decrease more at higher frequencies than at lower frequencies. Hence the measurement at 
the transformer shows its maximum value at 8 kHz, while measurement at distribution level is dominated by 10 kHz values.

At the moment there are no limits for the emission of noise from EVs in the frequency range from 2.5 kHz to 150 kHz. This 
range is also not regulated for the public network. The standards IEC 61000-3-2 (Class A) up to 16 A and IEC 61000-3-12 
(unbalanced devices Rsce = 33) from 16 A to 75 A currently apply to EVs.

Figure 11: Signal level and switching frequencies 
at the sub-distribution UV III.

Transient switching peaks
While starting the charging process, almost all examined EVs showed transient peaks in voltage and current (Fig.13). The 
largest voltage transient measured had a value of 400 V and was determined at a sampling frequency of 1 MHz. The highest 
inrush current peak had a value of 150 A.

Figure 11: Signal level and switching frequencies 

Figure 12: Signal level of the switching frequencies directly at the
TH-Bingen transformer.

Figure 13: Voltage transients at all three phases.

1 MHz sampling rate – repercussions
Voltage L1, L2, L3



Summary
Some electric vehicles are charged single-phase with a power of significantly more than 4.6 kVA (during the measurement 
campaign with up to 7.2 kVA).

High-frequency disturbances are generated by the EVs in a very different range. However, all vehicles also act as disturbance 
sink and absorb these supraharmonics from the network. All vehicles generate a strong voltage transient at the moment of 
switching on the power. This could also disrupt other end-users.

Current harmonics of different EV manufacturers add up in the grid, but not as strongly as in a linear addition. All series ma-
nufactured vehicles did not violate the limit values of current harmonics up to the 50th order.
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