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Estimation of Harmonics on Power System of AC Electric Railway

(Jin-Ho Song - Humor Hwang)

Abstract -~ We estimated harmonics on power system of AC railway based on quantitatively measured harmonics and
investigated the need of facilities for harmonics reduction. In order to analysis harmonics which inflow into power
system due to increase in collector voltages and harmonic currents generated from the train when the railway is in
operation, the railway system is sectioned into power supply, railway line, AT, sectioning post and subsectioning post.

For analysis of extension of currents resulting from the railway loads, PWM converter, VVVF inverter and the feeder
system are modeled based on the dynamic node technique(DNT). In order to test the usefulness of the DNT for
analysis of harmonic effects, the measured harmonic currents and harmonic magnification ratios at the S/K substation
are compared with simulation results using DNT modelling, which include the results for two cases with and without
filters for suppression of harmonic currents.

When 8 cars(4dM4T) are in operation, the total sum of harmonic currents resulting from the train at M and T phases,
which inflow into the substation along with the railway line, is calculated. Using the harmonics analysis program for
railway feeder system with these data, the total harmonic distortion factor(THD) at the outgoing point of KEPCO
substation is computed.

The calculation shows that when the maximum THD at the receiving point of H/K substation was 0.0443% which is
much lower than 1.5% which is the allowable value of KEPCO at 154kV as well as IEEE-519 above 132kV. This result
indicates that any measure for harmonics reduction in Incheon International Airport Railway is not needed.

Key Words : AC railway, harmonics, power system, DNT, THD, harmonic magnification ratios
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Fig. 22 Computation model of harmonic magnification ratios
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point of H/K S/S, (b) at outgoing bus of H/l S/S
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