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Power Electronics Products for Railway Cars Realizing Low Noise and Energy Saving
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Rising social awareness of the need to prevent global warming has led to growing demands for global environmental protection and energy

saving.
for use in railway car traction.

Toshiba has developed a highly efficient permanent-magnet synchronous motor (PMSM) drive system without any rotational sensor,
This PMSM reduces the energy cost, which accounts for 90% of the total life-cycle cost (LCC) of a traction

motor.  In addition, the low amount of heat generated by the PMSM permits it to have a totally enclosed structure, which reduces acoustic

noise and maintenance work, yet the motor has a large power output equivalent to that of a conventional self-ventilated motor.

The adoption

of sensorless control also improves the reliability and reduces the initial cost and maintenance work.
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x1. Hiftt

Specifications of railway car

H B t
fw B 3w
MT Lt iM2T
BHRR (mm) ¢ 860 (Ft5 : ¢ 820)
BrEn5 0 FIHhIVT VAR
EENIIEE ((km/h) /s) 25
RENRE (km/h) 130

BRE  ((km/h) /s) HERRA43
HARFREEREL (%) $4T: 215, @4 17
ZIREE (V) DC1,500
B A (mm) 1,067

M : Motor E& T : Trailer&

x2. TEHHTE (BR)

Specifications of traction motor (target)

B H ft i
FEES PMSM (€L R) A
RHA 2LERRHR

B R E 1650

H A kw) 235 270

BEE V) 950 950
R = R O] 163 186

EE5#8 (rpm) 2,960 2,960

M E (%) 96.5 97.0
B 2 (kg) 625U
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PMSM
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Structure of PMSM
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Results of rated load tests

E B IEERS 1 BERIESE

EtiE FAlE EHE FiHlfE
B E V) 950 948 950 925
= (A) 163 156 186 181
EERgy  (rpm) 2,960 2,960 2,960 2,960
A 7 (kw) 243.5 243.6 278.4 278.4
H 7 (kw) 235 235 270 270
M X (%) 96.5 96.9 97.0 97.0
1 E (%) 91.0 90.5 91.0 90.5
*EBF E—SEEEL, MEUIRE
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x4, BEELFHBROER (1 7 /\—55RE)

Results of temperature rise tests

EFERERE 235 kW 1 BREAERE 270 kW
® Ot | X A | & B = A

5 B

BEFIEITE) (K 156 139 122 109
sapr| KAWE (K) 144 126 80 77
L7 | spapmsns (K) 34 20 14 10

RERENAIERSE  (K) 41 35 16 21
AEREE (T) - 30 - 28

*REEITRIE, 2 m/s
BEFRREE, BEF (KA | 210K, KARA : 150K, 852 : 55K

x5, BEHROER EaER. 1 2/(—55R8))

Results of noise tests (845 dBA)
sy Bt FeA G EmE PMSM
(ClSE]EaEW) (2BABSA)
2,960 rpm 80.1 72.1
4,000 rpm 86.4 76.0
5,000 rpm 91.7 79.2
5,820 rpm 95.7 824
* BEEFEEHERED' S 1 m D 5 FTFIE
6. HEEIHBROBR
Results of electric power consumption tests
H B BXFeA S EmEt PMSM
EERE (km/h) 40 100 130 40 100 130

HiTEHE  (Wh) 660 | 3,393 | 5,934 603 | 3,298 | 5,844
E4EHE (Wh) 433 | 2,397 | 3,916 436 | 2,451 | 4,066
HwaEHE  (Wh) 227 996 | 2,018 167 847 | 1,778
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Compact two-in-one inverter unit
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Compact control unit
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Results of test run using sensorless control
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Results of slope climbing test
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