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Development of Regenerative Inverter for Electric Railway
Using Space Vector PWM

Byung-San Baek, Moon-Goo Jung, and Tae-Wan Kim
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ABSTRACT

As a device that returns surplus energy, regenerated from trains to d.c. source, to a.c. system and reuses it,
the thyristor inverter has been widely used. Because the conventional thyristor inverter is a unidirectional
phase-controlled device, it is impossible to control the power factor of its output. Moreover, harmonics emission
is high and it needs to take a additional filter. In this paper, to solve the problems stated above, the inverter,
which can control real and reactive power by adopting IGBT modules as switching elements and being
controlled by means of space vector PWM, is developed. Considering high economical efficiency and reliability
in order to apply to the system for commercial use, the developed inverter is equipped with fully digital control
system and low pass filter, and reduces harmonics and has compact size. The detail description about the
developed inverter is stated in various respects: design criteria, technical description, power circuits, control
techniques, the developed system, test results, etc.
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Fig. 1 Example of Regenerative inverter
system configuration
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Table 1 Technical description of the developed inverter
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Fig. 3 The circuit for system modelling

) HzEeyy Azl ddPyle fEsd

og g
dv, L.
zC=C/7=zi‘zs (4)

. di;
v,;=R;i;+L, Tlt+ v

(5)
o7|A, HERe AYgk R FASA, #Hzh =
AWE TS ofu]dt, s AWE Y Y-S
ouEt, o HE AW HEE gujsitt
9 cos 8 cos(@— ) COS((9+% )
[T]:§
sin @ s1n(¢9*—7r) sm(0+2 ) (6)



100  ENFELRE Hvik HOB 2%k 20044 45

A71A, wE EAALAG AEEelL, g= ad
3 dY keI, dg Mk = :
A @ A G F 4L A O3 (DE o83

dg Agety o e %
o}

R R A A R .
[;]:[2, "ol e -4 ] ©)

2.5 Space Vector PWM
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Fig. 5 Switching space vector diagram
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