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Abstract: In response to the demand for grid harmonic
impedance measurement in the context of new power systems,
a novel grid harmonic impedance measurement method based
on photovoltaic inverter is proposed. The proposed method
does not disturb the power grid, does not require the
installation of additional measurement equipment, and can
also control grid harmonics during the impedance
measurement. The method controls the photovoltaic inverter to
function as a normal power generator under fundamental waves
and controls it to be equivalent to a virtual resistor under
harmonics. By changing the equivalent virtual harmonic
resistance value of the inverter, the amplitude of the harmonic
voltage at the grid connection point is measured, and
combined with the least squares method to estimate the
harmonic impedance amplitude of the system. The impedance
measurement experiment is conducted using the hardware-in-
loop real-time simulation experimental platform, and the
measurement results are consistent with the set values. The
measurement accuracy of the 5th harmonic impedance of the
system reaches 99% , and the measurement accuracy of the
7th harmonic impedance reaches 97% , which verifies that the
proposed method can not only measure the amplitude of the
system’ s multiple harmonic impedance, but also ensure high
measurement accuracy.
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Fig.2 Harmonic control of traditional active power filter
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In response to the demand for harmonic
impedance measurement in the context of new power
systems, as well as the shortcomings of traditional
harmonic impedance measurement methods that
require disturbance to the power grid and the
installation of additional impedance measurement
equipment, a  system  harmonic  impedance
measurement method based on photovoltaic inverters
is proposed.

Firstly, the three-level inverter is modelled and
analyzed, and the mathematical model of the inverter
in the d—gq rotating coordinate system is obtained.
Then, the principle of virtual harmonic resistance is
emphasized, which is to control the photovoltaic
inverter to achieve normal power generation under the
fundamental wave, and to control it as an equivalent

the
According to the voltage changes before and after the

virtual resistance under harmonic  wave.
point of common coupling (PCC) is connected to the
virtual harmonic resistor, it can be seen that the
virtual harmonic resistor technology can effectively
reduce the harmonic voltage at the PCC, achieve
harmonic control effect, and have the advantage of
being able to control non local harmonics compared
to traditional active filters.

To
technology,

achieve  virtual harmonic resistance

harmonic detection technology is of

utmost importance. This paper adopts a harmonic

S1

positive and negative sequence component detection

method based on fast Fourier transform. The

collected voltage and current data are first
transformed, and then the quantity on the stationary
Cartesian  coordinate system is fast Fourler
transformed to obtain U, and U,. The real and
imaginary parts are used to obtain the positive and
negative sequence components in the d—¢q coordinate
system, and then the above DC components are
controlled.

The harmonic impedance measurement method
proposed in this paper measures the amplitude of the
harmonic voltage at the at the grid connection point
by varying the equivalent virtual harmonic resistance
value of the inverter and combines it with the least
squares method to estimate the harmonic impedance

of the The

measurement experiment is conducted using the

amplitude system. impedance
hardware-in-loop real-time simulation experimental
platform, and the measurement results are consistent
with the set values. The measurement accuracy of the
5th harmonic impedance of the system reaches 99% ,
and the measurement accuracy of the 7th harmonic
impedance reaches over 97% . This verified that the
proposed method can not only measure the amplitude

of the system’ s multiple harmonic impedance, but

also ensure high measurement accuracy.
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