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The Parallel Operation of AC to DC PWM Converters
for a High Speed Railway Train
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Abstract - This paper deals with the parallel operation of several numbers of PWM converters for a high speed railway
train application. Several considerations are made to reduce the transformer interaction which can cause a current control
problem in severe case. Also, in this paper, novel control strategy is proposed to achieve a harmonic free primary-side
current control under a light load condition using one current sensor independent of the number of converters. In
addition, the modified predictive current controller, which is suitable to a digital current controller with a relatively large
sampling period, is used. Finally, to verify the system validity, digital control system with TMS320C44 MmiCro~processor

and small scale simulator are made and tested.
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AC/DC PWM Converter, parallel operation, high speed railway train, harmonics
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Fig. 2 AC-side equivalent
phasor diagram
(a) equivalent circuit
{b) traction mode
(c) regeneration mode
(d) traction mode (PF=1, R=0)
(e) regeneration mode (PF=1, R=0)
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Fig. 3 The scale-down propulsion system simulator
(a) Power circuit diagram of the simulator
(b) Photograph of the simulator
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Fig. 7 Source voltage, converter currents, and
dc-side voltage

CHIXV  : CHzxiv : : T Gms/dv
DC, 101 oc 161 1 : : I (smsydiv)
N : 4 B H =

B L T mrenwrp e

Oy g MUY A MY 1RE HF
(100 A/div, 100 V/div)

Fig. 8 Source voltage and transformer primary
side current
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Fig. 9 Starting characteristics with no-load

condition
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