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(Control of Railway Power Quality Conditioner for AC Electrified Railway Systems)
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Abstract

The AC electrified railway systems have the power quality problems such as the harmonic
distortion, the reactive power and the three-phase imbalance because of the electrical load
characteristics of locomotives, which are non-linear single-phase. These power quality problems have
a bad effect on not only AC electrified railway systems but also other electric systems connected
together. The RPQC (railway power quality conditioner) can compensate such power quality problems
in the AC electrified railway systems. In this paper, a novel RPQC control method based on SRF
(synchronous-reference—frame) control is proposed. The proposed RPQC control method can
compensate effectively the harmonic currents, the reactive power and the load imbalance. The validity
and the effectiveness of the proposed RPQC control method are illustrated through the simulations.
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Fig. 1. Configuration of RPQC system
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Table 1. Simulation parameters

3¢ source voltage 250[ V], 60[Hz]
RPQC filter inductor 2[mH]
DC-link capacitor 6000[uF1, 500[V]
T-phase RL series load 1[Q], 5[mH]
M-phase RL series load &[], 5[mH]
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3.2 Case A(without RPQC)
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Fig. 9. Case A(without RPQC) (top) M-phase and
T-phase voltage (bottom) M-phase and
T-phase source current
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Fig. 12. Case B(with RPQC) (top) 3¢ source voltage (bottom)
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Table 3. Case B; THD and power factor

THD for M-phase source current 44.56[%]

THD for T-phase source current 44.9(%]

displacement power factor at 3¢ source| 0.78

THD for M-phase source current 2.61[%]

THD for T-phase source current 2.48[%]
displacement power factor at 3¢ source 1

total power factor at 3¢ source 0.99

total power factor at 3¢ source 0.72
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