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Fig.1 Schematic diagram of harmonic superposition
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Fig.2 Schematic diagram of IEEE 14-bus system
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Fig.3 Calculation results for the Sth harmonic
superposition current
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Fig.4 Main wiring diagram of test system in rolling mill
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Fig.5 Calculation results for harmonic superposition
current of measured data in rolling mill
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Fig.7 Calculation results for harmonic superposition
current of measured data in wind power plant
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Calculation Method for Same-order Harmonic Superposition of Multiple Harmonic Sources

HUA Huichun', ZHENG Lu', WANG Li*, JIA Xiufang'
(1. State Key Laboratory of Alternate Electrical Power System with Renewable Energy
Sources (North China Electric Power University), Baoding 071003, China;

2. Maintenance Company of State Grid Henan Electric Power Company, Zhengzhou 450000, China)

Abstract: In the case of unknown phase angle, the harmonic superposition calculation using the coefficient estimation method in

the national standard is usually not ideal. According to the theory analysis of harmonic superposition, this paper develops a

Monte Carlo method based on kernel estimate and important sampling to calculate the same-order harmonic current

superposition of multiple harmonic sources. Firstly, the probability density function of harmonic current phase angle is

calculated using the kernel density estimation and sampled by using the important sampling method to obtain the kernel sample

data. Then, the Monte Carlo method and the kernel sample data are used to estimate the cross terms of harmonic

superposition. Finally, the formula for harmonic current superposition is determined. Simulation analysis and actual examples

show that the proposed algorithm can yield more accurate estimator of the superposition of harmonic current and be efficiently

applied to the harmonic superposition of multiple harmonic source systems.
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