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F1 BHEERIRZE(k=0.2)
Table 1 Harmonic impedance error (k=0.2) %
m Jridi 1 ik 2 T3 ik 4
1.5 0.370 3 0.486 9 0.8115 39.264 1
2 0.354 3 0.493 4 0.539 1 33.434 1
3 0.214 8 0.269 7 0.295 0 28.680 7
5 0.078 0 0.337 0 0.528 6 25.119 3
10 0.095 1 0.191 0 0.144 7 22.498 7

FR2 EHKMEHIRE(k=1.5)
Table 2 Harmonic impedance error (k=1.5) %
m Tkl itk 2 T3 itk 4
1.5 152994  16.1628  32.1946  571.7212
2 9.753 7 10.697 6 14.5348  463.2152
3 6.955 7 7.939 1 9.3635  269.791 4
5 4.357 6 4.591 1 5.175 1 190.828 6
10 1.5132 1.878 1 3.2735  150.481 3

®3 WEMERIRE(mM=2)

Table 3 Harmonic impedance error (m=2) %

k Tl T2 T3 Jiik 4
0.2 0.141 8 0.155 1 0.407 1 33.566 3
0.5 1.719 6 2.022 1 3.2732  100.246 3
0.7 2.136 8 3.208 5 3.606 7  162.646 2
0.9 6.639 3 6.837 9 7.8820  247.689 1
1.1 9.662 5 11.1174  11.8477  377.9189
1.2 11.6422  11.8559  13.8670  465.783 1
1.4 142292 154731  20.5647  753.8458

* 4 EHEBERIRZE(m=10)

Table 4 Harmonic impedance error (m=10) %
k Jiik 1 Jiik:2 T3 Jiik 4
0.2 0.046 0 0.201 7 0.182 1 22.501 3
0.5 0.199 6 0.219 7 0.504 4 57.663 1
0.7 0.297 8 0.786 3 1.1550 82.778 9
0.9 1.271 8 1.348 6 2.086 4 150.486 1
1.1 1.519 3 1.699 0 2.096 6 136.571 3
1.2 1.645 4 2.124 4 2.753 6 109.667 9
1.4 1.688 8 1.697 8 3.569 0 180.682 6

x5 4 WA RNIEREERGTTERERTEE
Table 5 Comparison of caculation time for harmonic
impedance estimation using four methods

. S s

£=0.2 k=15 m=2 m=10
T 1 0.0190 0.018 1 0.017 6 0.017 5
Tk 2 0.008 8 0.008 8 0.011 2 0.015 1
J5i: 3 2.809 5 1.592 9 1.434 9 1.443 6
T4 0.002 0 0.000 4 0.002 9 0.001 0
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Table 6 Harmonic impedance calculation results

Fik HEER/Q RS/ %
JiEk 1 3.555+j9.511 1.655 0
FHE2  3.667+j9.446 2.660 0
JE3 3.800+(9.416 3.994 0
JEk 4 2.436+j7.028 25.954 6
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Solution technology of system side harmonic variable

impedance based on minimum norm
XU Fangwei', ZENG Xue'?, WANG Chuan', ZHENG Hongru'
(1. College of Electrical Engineering,Sichuan University , Chengdu 610065, China;

2. State Grid Sichuan Electric Power Company Chengdu Power Supply Company, Chengdu 610041, China)
Abstract : To calculate the harmonic impedance on the system side is crucial for the safe and stable operation of the new power
system. Existing algorithms for harmonic impedance estimation usually assume that the harmonic impedance on the system side
is constant during the measurement period. However, the voltage on the system side always changes according to the working
mode of the power grid or access of large power load demand,resulting in fluctuations of the harmonic impedance on the system
side. Luckly,the harmonic impedance on the system side does not change much in the adjacent sampling time interval. On this
basis, the paper proposes a new non-intervention solution for the variable harmonic impedance on the system side. In this
method , the second-order change of the harmonic impedance and the second-order change of voltage in the adjacent sampling
time interval are taken as the objective function. The harmonic impedance on the system side is solved by minimizing the target
function. The proposed method is proved to be accurate and reliable by simulation and practical analysis, especially in the
condition that the strong background harmonic or user-side harmonic impedance is not much stronger than the harmonic
impedance on the system side.

Keywords : harmonic impedance ; amount of impedance change; minimum norm; background harmonics; power quality; non-

interventional
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