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Investigation of the IPMSM Parameter Variation Effect to the System Operation
Characteristics of the Multi Inverter Driven High Speed Train System

MR AR ARG A AT T
(Dong-Kyu Park - Kang-Hwan Jin - Chin-Young Chang - Sung-Je Kim + Yoon-Ho Kim)

Abstract - The next generation domestic high speed railway system is a power distributed type and uses vector
control method for motor speed control. Nowadays, inverter driven induction motor system is widely used. However,
recently PMSM drives are deeply considered as a alternative candidate instead of an induction motor driven system due
to their advantages in efficiency, noise reduction and maintenance.

The next-generation high-speed train is composed of 2 converter units, 4 inverter units, and 4 Traction Motor units.
Each motor is connected to the inverter directly. In this paper, the effects of IPMSM parameter variation to the system
operation characteristics of the multi inverter driven high speed train system are investigated. The parallel connected
inverter input-output characteristics are analyzed to the parameter mismatches of the IPMSM in 1CIM control using
Matlab/Simulink, then the reliability of the simulation results are verified through experimental results.

Key Words : Multi Inverter, IPMSM Parameter, High Speed Train
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x 1 IPMSM zi2jolE
Table 1 IPMSM parameters

A Lt W&
A4 F9[kW] 410
AA A Vil 1,760
A4 AF[AN] 188
R, 1] 0.08161
IPMSM L, [H] 0.009846
Z, [H] 0.035627
Pole 4
Flux linkage [Wh] 2.5707
Inertia [J(kg-m')] 1.33815
B 2 QAHE ApQ
Table 2 Inverter specification
A 5 W&
g2 512kVA
17 opey = @7—:“@? DC 2,800V
S Pt Zé 7ﬁﬂ A5 165A
‘; 2oz 'f:é‘e—j' Ky AC 0~2,180V
o F99 135A
P T4 1C1IM
A} o A= Az IGBT
Ao} A VVVE
# 3 IGBT, DIODE Ttztolg
Table 3 IGBT, DIODE parameters
Component Parameter Value
Resistance 0.0136[%]
Inductance 5e-9[H]
IGBT Forward voltage 1[V]
Current 10% fall time 0.5e-6[s]
Current tail time 0.5e-6[s]
Resistance 0.012[2]
DIODE Inductance 5e-9[H]
Forward voltage 0.8[V]
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Table 4 Simulation result of same IPMSM parameter

. DC | INV | INV
link 1 2
%% =g A7 [s] 140 | 140
Ide F#ZIA] | 292.20 | 146.10 | 146.10
SEES Ide 2 EFA] | 31090 | 155.80 | 155.80
Z2[%] 3634 | 37.04 | 37.04
Val Vil 1211 | 1211
Val[Vim] 1069 | 1069
Va®] THD[%] 5323 | 53.23
ze= Ta[ Aspe] 131.70 | 131.70
Tal[ Al 131.60 | 131.60
Ia¢] THDI[%] 390 | 3.90
cosg 0957 | 0957
SRR 818.16 | 409.08 | 409.08
%2 7 2 [kW] 807.79 | 403.89 | 403.89
&2[%] 98.73 | 9873 | 98.73
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Va2l THDI[%] 55.38 | 62.87
=45 Ta[ Al 133.00 | 132.60
Tal[ Al 132.90 | 131.90
Ia®] THDI[%] 3.88 10.32
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£ 6 Fot7t &g A2 QvEe £ 4
Table 6 Input and output Table of same resistance
INV 1 INV 2
A9 A7 AFg [Al 3.75 3.81 3.72 3.79
=9 AAYE [Vimd 42.6 432 | 42.63 42.7

e 71 2V ] 355 359 | 3551 356

7 %ke] THD [%] 66.33 | 6693 | 6642 | 66.23

=9 AT [Amsl 3.12 3.20 3.10 3.18
onTErE’J 712 I A 3.03 3.06 2.97 3.04

¢ THD [%] 32.87 | 30.59 339 | 30.69

& (cosO) 0998 | 0999 | 0998 | 0.999

& [%] 85.87 | 86.41 | 84.88 | 85.66
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