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Abstract: Currently, power conversion system which converts AC to DC Power is applied in domestic urban

railway. The diode rectifier is used in most of them. However the diode rectifier can not control the output voltage

and can not regenerate power as well. On the other hand, PWM (pulse width modulation) converter using IGBT

(isolated gate bipolar transistor) can control output voltage, allowing it to reduce the output voltage drop. Moreover

the Bi-directional conduction regenerates power which does not require additional device for power regeneration

control. This paper compared the simulation results for the DC power supply system on both the diode rectifier

and the PWM converter. Under the same load condition, simulation circuit for each power supply system was

constructed with the PSIM (performance simulation and modeling tool) software. The load condition was set

according to the resistance value of the currently operating impedance of light rail line, and the line impedance

was set according to the distance of each substations. The train was set using a passive resistor. PI (proportional

integral) controller was applied to regulate the output voltage. PSIM simulation was conducted to verify that the

PWM Converter was more efficient than the diode rectifier in DC Traction power supply system.
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Fig. 1. Basic scheme of DC power system.
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Fig. 2. Diode rectifier and PWM converter. (a) Diode rectifier.

(b) PWM converter.
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Fig. 3. DC power system for railway.
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Fig. 4. Configuration of train modeling. T

E‘}‘O]Q.E %ﬁ/\ﬂ)‘} PWM H:]Kiﬁ\_o 60}70}6} %
slastch. AlgRs RUHEe 1Y 4ek o]

Y3} AMR5HYICH AExPO] HalaFS Aur AR A
et

A9t
2 7]&sto] oF 500 kWe] A ML 42w : -
Aatoict i
Fig. 7. The substation model with diode rectifier [2].

Table 1. Parameters for simulation.
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Table 5. Simulation Result of Converter Side.

Subs 1 Subs 2 Subs 3 Subs 4 Subs 5

V [V] 750.2 749.9 749.2 749.2 749.6

I [A] 1352.8 2395 2365 2402 1385

P [MW] 1.01 1.79 1.77 1.80 1.03
Table 6. Simulation result of diode side.

Subs 1 Subs 2 Subs 3 Subs 4 Subs 5

V [V] 715.9 700.5 702.3 706.22 721.1

I [A] 1688.6 2019.4 2139 2039.3 1634.5

P [MW] 1.2 1.42 1.5 1.44 1.2
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