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Probabilistic Method for The Harmonic Analysis of Railroad Feeding System

FAMB - KRBE-ZHHE"- &8 E
(Seung-Hyuk Lee - Hak-Seon Song * Jun-Kyong Lee * Jin-O Kim)

Abstract - The harmonic currents generated along with the operating speed of electrical railroad traction are very
difficult to analyze because of its nonlinear characteristics. This paper therefore presents probabilistic approach for the
evaluation of harmonic currents about the operating speed of the arbitrary single traction. To use probabilistic method
for railroad system, PDF(Probability Density Function) using measuring data based on the realistic harmonic currents per
operating speed is calculated. Measuring data of harmonic current per operating speed is obtained using the result data
of PSCAD/EMTDC dynamic simulation based on an IAT(Intra Airport Transit) in Incheon International Airport. The
means(expected values) and variances of harmonic currents of single traction also are obtained by the PDF of the
operating traction speed and harmonic currents. The uncertainty of harmonic currents can be calculated through the mean
and variance of PDF.

The probability of harmonic currents generated with the operating of arbitrary many tractions is calculated by the
convolution of functions. The harmonics of different number of tractions are systematically investigated to assess the
TDD(Total Demand Distortion) for the railroad system. The calculation of TDD was carried out using Monte-Carlo
Simulations(MSCs) and the results of TDD evaluation of the power quality in the IAT power feeding system.

Key Words : Railway, Harmonic, Probability, TDD, Monte-Carlo Simulation(MCS)
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Table 1 The mean and standard deviation of harmonic currents
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