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Operation Characteristics Investigation of the Next Generation
High Speed Railway System with respect to IPMSM Parameter
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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 drive 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 effect of IPMSM parameter variations to the system operation characteristics
of the multi inverter drive high speed train system are investigated. The parallel connected
inverter input-output characteristics are analyzed to the parameter mismatches of IPMSM using
the 1CIM control simulator based on Matlab/Simulink.
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FE 2. AHE AbE # 1. IPMSM z}&}v] €
Table 2. Inverter specification Table 1. IPMSM parameters
A 3= N8 A 3= &
El & 512kVA 84 Z9[kW] 410
7| 94 BAAY DC 2,800V 84 A A Vpk] 1760
7 = | AARF 165A 474 A7[Apk] 188
LA =7 | 29 AC 072,180V R [Q] 0.08161
[e]
1; o = | HAR 135A IPMS , [H] 0.009846
g Al A 1C1IM M L, [H] 0.035627
A A 2x IGBT Pole 4
€l Flux linkage 05707
A Al VVVF [Wh]
oH Inertia [J(kg-m")] 1.33815

¥ 3. IGBT, DIODE 3}&}v] E
Table 3. IGBT, DIODE parameters

Component Parameter Value
Resistance 0.0136[Q)]
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[Q)]
DIODE Inductance 5e-9[H]
Forward voltage 0.8[V]
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Table 4. Simulation result of -12% ¥,

gm DC INV INV
link 1 2
&5 =g A7 [s] 1.40 1.40
Idc I #[A] | 295.70 | 147.40 | 148.30
d=E= Idc A& 3[A] | 313.60 | 157.50 | 160.00
2 Z&[%] 3532 | 3765 | 40.50
ValV] 1214 1193
VallV] 1062 1010
Va2l THDI[%] 55.38 | 62.87
=85 Ta[A] 133.00 | 132.60
Tal[Al] 132.90 | 131.90
Tae] THDI[%] 3.88 10.32
COS@ 0.962 0.991
= A H kW] 827.96 | 412.72 | 415.24
=975 [kW] 803.51 | 407.33 | 396.18
F&[%] 97.05 | 9869 | 9541
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