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Localization of the main harmonic source based on the harmonic active power contributions

Al Yongle, ZHENG Jianyun
(College of Electrical Engineering and Automation, Henan Polytechnic University, Jiaozuo 454003, China)

Abstract: In order to accurately identify and locate the main harmonic source, this paper proposes a method based on the
active power harmonic contributions. Synthetically considering the influence of harmonic voltage and harmonic current,
the method can quantitatively divide their harmonic responsibility and accurately determine the position of the main
harmonic source. And it also overcomes the limitations in the main harmonic source localization by using the harmonic
current or harmonic voltage contributions. Firstly, the calculation equation of the harmonic active power contributions on
PCC which are from the system and the user side alone are deduced, then extended to the multi-harmonic source system.
A general mathematical model is constructed, with which the position of the main harmonic source can be located
theoretically. Finally, a simulation model with two nonlinear users as a research object is built and simulated in
Matlab/Simulink. The simulation results are consistent with the theoretical analysis, and it verifies the correctness and
validity of the method.
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Fig. 1 Equivalent model of harmonic source location
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Fig. 2 Norton equivalent circuit for harmonic analysis
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Fig. 3 Decomposed Norton equivalent circuit
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Fig. 4 Equivalent circuit with multiple harmonic sources
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Fig. 5 System simulation model

Hrp, I RRRBRFMEBI, Lo~ Lo 79K IR
M 1 FUFH P 2 WRE IR, Zo R os KRG IBHPT, Zo-
Zo R osH S 1 AP 2 (FH$T. Random
Number #HF R FNE), K= T7 %
h 3. BE K 0 IS A BEN LS.

D7 FL R AR I B TR AT B BT 2 8
BCE AR 1 PiR.

F 1 FESH
Table 1 Simulation parameters

B AL Mrt Mr2
3 YCHIR/A 80./30° 200./30° 120.£30°
5 UCHBAR/A 100.£50° 40./50° 150.£50°
7 WAEBIE/A - 200.245° 130.£45° 50.£45°

i BE/Q 5.23 85.76 34.58
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Table 2 Harmonic voltage and harmonic current of the PCC

4 Fk 3 Uik 5 UG 7 U

Vecc/
Vv

Io/A 233.90£-132.49°
Lio/A 81.19.£-128.51°
Ioo/A  153.01.£-134.61°

1618.02.£49.16° 1576.93 £41.02° 1361.33.£44.31°

145.11 £-128.67°
134.29 £-129.05°
10.86.£-123.94°

106.90 £-128.77°
22.352-119.88°
84.88 £-131.11°
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Table 3 Harmonic voltage contribution of each harmonic source

EAY N Usp/V Ueip/V Uep/V

3R 277.914201.59)  240.024355.66)  540.27+666.76]

SUCHEI:  717.38+476.44)  102.19+138.61j  370.20+419.83

TR 435.78+27845)  392.92+451340  145.38+159.08
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Table 4 Harmonic current contribution of each harmonic source

SR IJA Tay/A Topg/A
3 Ak 12.06+7.10 53.15+63.10f  116.91+116.46f
5 Wik 30.22+17.66] 21.24+425.25] 75.93+75.74j
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Fig. 6 Implementation procedure in determining the main
harmonic source
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Table 5 Harmonic active power contribution of each

<

harmonic source

B Py/W Peip/W Peop/W
3 IRIEK 1921.19 9 686.00 14 484.42
5 I 13 268.57 1329.88 3690.75
7 IRIEPE 4964.74 17 347.90 393.06
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Fig. 7 Statistics of active power contribution of
each order harmonic
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