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Rolling Stock Drive System
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The concept and design of variable-voltage variable-frequency (VVVF) inverters and converter/inverters for electric cars are
changing.  With regard to power devices, circuits are being simplified for the insulated-gate bipolar transistor (IGBT), which is
the main device used for the purpose of decreasing the electromagnetic noise of motors and transformers.

Toshiba has a lineup of IGBTs with a rated voltage of 2,500V/3,300V, and has developed a series of converters and inverters
to allow the choice of a 3-level circuit or 2-level circuit according to the needs of the customer.  In terms of motor control, as
a result of the development of flux compensation vector control for 1-pulse mode in the high-speed region, vehicle performance

has been significantly improved in comparison with conventional v/f constant and slip frequency control.
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Concept of rolling stock drive system
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Comparison of 3-level circuit and 2-level circuit
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Comparison of inverter loss
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Application map
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Comparison of VVVF inverter systems
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Inverter unit with natural air
cooling
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1-pulse-mode vector control
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PPT: Power electronics Processor for various
inverter control integration

B. NINLE#EER 32 EvNTOE vy
JUEASS, b I SEED el {1 6% TG,
Vector control processor
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Inverter control board and control Unit



TN IR

10 1227 POV & fe Ao b v 27 165 b &2 T
) I BRI D 100~200 ms (AT LT, 129V AE—
FosZ B REITIE 10~20 ms BL T O wnn 2 % ik U Az,

SO RV ZIBEOEMRILI X D, AL RO R
LA R IC G T B 22, B 1112 35 % 2 ) RER TG
WoAGET T 2 it BUFENC LT, =7 vk
AT, TN M)A km/h BV FIZHIITE, Y2
Atk (, HRDELAFIVNS W EOMRAELTES N,

FOFH, PR AT 2 L2k, Wk
oD AT D S v A ql,  F 7oA H] & L TR

) qHREES 0ims
: E}i #)

Qi &
B2 (Nm

900Nm .o
AN BT

20ms T %
sOMBRILIIEE T £

(a) i@~ 2 MLEIRE (20Hz) [ E

7 T =i 100ms
— o 10ms
2004 ] £3%
20041 N
b7 Nm
a0t |

&

7
}Lzﬁf)ms

10. RO NUBIBIGE & TR ERKHEGEOLE  PWM £
— POt~ 2 |l Y 12 OL A E— F22 FUBIETIE 10~20 ms
LU N O sa g Th 5.

Comparison of response

(a) A& kL&D +
BREATH —EL) -7 HiH

() ~Y R +
D03 FE TR FRAE AN EL Y I

11, EEEFOMEHEIEROLE 35 % 2 ) BTOROKET&
{22 LA & 300 R EEIE £ ol T, 00 Mgk
SHF T - 72

Comparison of re-adhesion
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