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Abstract

This paper proposes control methods and simulation models of a driving system, which consists of
converters and inverters, for high speed trains employing multi-level power converters. The control method of
a single phase three-level converter for high—speed trains is designed to use DC values instead of instantaneous
current values which are usually used in single-phase application, so that it results in a fast and robust voltage
control response. In addition, simulation models of Space Vector Pulse Width Modulation (SVPWM) for single
phase three-level converters as well as three level inverters are proposed. Experimental results demonstrate the
validity of the simulation model for three-level inverters.
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Fig. 1. (a) Parallel operation of single phase
2-level converters, (b) independent
operation of 3-level converter, and
(c) block diagram of voltage controller for
3-level converter
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Table 1. Output voltage of single-phase
three-level converters corresponding to
switching status
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DSP TMS320F28335

Journal of KIEE, Vol.23, No. 12, December 2009



5.8 E

& ) Agst 5 st Ak 58 flste]
A7t Bad 3y AvE S} QIuElel] thit Ao
71 AR Bl mElgs SYsioich. g, Rdlygd
SVPWM7IH9] 35S flete] frerlsrlE ol&
ate] QIHE] F4 wEl A9S sioirh £ -9

aAtel 2
= o7 (FEUEH, S=FIEdTH, (F)2
0|M|E,1Io| jl_—i,tﬁfgﬂ 32wl oltfE| gt Z2HEQ|

o
YR sH=(dom, AR ZA=RILL,

References

(1) G W. Chang et al, “Modelling characteristics and
harmonic  currents  generated by high-speed  railway
traction drive converters”, IEEE Trans. on Power Delivery,
Vol.19, No.2, pp. 766-773, 2004.

Z2H - A7)1dn e =i A] #1239 #1235, 20099 1249

s

o5 -

olols

ok

(2] J. I. Leon et al., “New space vector modulation technique
for single-phase multilevel converters”, IEEE Inter.
Sympo. on Indust. Elect. pp. 617-622, 2007.

(3] Y. H Lee, “Optimization of a NPC 3-level Inverter
System”, Hanyang Univ. Dissertation, 2001.

(4) D. Y. Kim et al., “High performance control of IPMSM
using fuzzy-neuro SV-PWM”, KIEE Autumn  Annual
Conference, pp. 311-314, 2008.

(5) A. Kocalmis, and S. Sunter, “Simulation of a space
vector PWM  controller for a three-level voltage—fed
inverter motor drive”, IECON, pp. 1915-1920, 2006.

SORS PN fn|

OIF3 =%%)

1969 8Y 2594, 1994 gl A7Fst E4.
19969 & et EA(AHAD. 20048 2R okt &
(BFAF). 19961 ~2000 LG =}, 2004 ~2007 44
SDL 2008 ~ @A &l AR 7] F - 2.

at

T AT (e

1968 39¥ 249, 1991 3] Av]Fsty <.
19943 & distd EA (XA, 1993~1998d LGAHA
A L%’J 1999 ~2003d LGAA} A daA++<l. 2003
~dA (F)BRoNE A



