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Abstract: An accurate estimation of utility harmonic impedance is the key to harmonic source determination. Most
of the existing methods are based on the premise that the background harmonics keep constant or fluctuate smoothly.
However, the background harmonic voltage or utility harmonic impedance generally exhibits unsmooth fluctuation
patterns in the novel power system, and there are even abrupt changes in some time sections, which leads to large
calculation errors in the existing methods. To solve this problem, an estimation method for utility harmonic impedance
considering the time-varying characteristics of background harmonics is proposed. First, this method identifies multiple
abrupt change points of background harmonics by means of the binary sliding 7 maximum, and the measured harmonic
data at a point of common coupling (PCC) is divided into severa intervals of continuous unsmooth fluctuation

N " accordingly. Then, with the consideration of the small var-
iR B 2024-10-21; fEEIRM: 2024-11-22; RABEMH: iation of background harmonics between adjacent sampling

2024-12-05; WMEEHZAM: 2024-12-11 points, utility harmonic impedance estimation is carried out
EE&A: FE5HEMARA AR5 H (52120524000X)  hased on the principle of comprehensive minimum fluctuation
This work is supported by the Science and Technology Program  within each data interval, and the matrix sparse technique is
of State Grid Corporation of China under the grant 52120524  introduced to reduce the computational time complexity.
000X Finaly, simulations and field data are adopted to conduct a
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comparative analysis, and results indicate that compared with the existing methods, the proposed method can more accurately
estimate the utility harmonic impedance and demonstrate a higher computational efficiency.
Keywords: Utility harmonic impedance; abrupt change in background harmonics; continuous unsmooth fluctuation; binary

dliding 7" maximum; comprehensive minimum fluctuation
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