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PMSM Propulsion System for Tokyo Metro Marunouchi Line Trains
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The demand for high efficiency, low noise, and reduction of maintenance work has been increasing in the field of propulsion systems for rolling
stock, accompanying the rising awareness of global environmental issues and the shift to an aging society with fewer children in recent years.

In response to these conditions, Toshiba has developed a permanent-magnet synchronous motor (PMSM) propulsion system and evaluated this
system through running tests on the Ginza Line of Tokyo Metro Co., Ltd.  As a result, we have confirmed that the PMSM propulsion system has lower
noise and greater energy saving compared with the conventional induction motor (IM) propulsion system.  Furthermore, we have carried out running
tests for more than 1% years.

We are providing the system into the renewal of the propulsion system of the Tokyo Metro Marunouchi Line trains, and are continuing our efforts to
establish this technology as an advanced propulsion system through evaluations of maintainability and development of a DC 1,500 V PMSM propulsion system.
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02 series train on Marunouchi Line
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Specifications of 02 series train on Marunouchi Line

ZZTIE, 2o 02 DC600 VH PMSM FE[ali# > A7 4 5B -

DOAFREFFR, KO01 RBHETRERA RIZOWTR, & R HRAND 02 A

AR BRI 1 DC1,500 VY AT 2N Tk %, ST amsT
BRAR DC600 V
RERE 75 km/h

2 DC600 VFH PMSM I@Egc/j\j—_b pipd:4 3.2 (km/h) /s

RRE 4.0 (km/h)/s (BFA) 5.0 (km/h)/s GEH)
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Specifications and ratings of PMSM
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PMSM and variable-voltage variable-frequency (VVVF) inverter
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Dismounting of bearing
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Block diagram of DC 600 V PMSM main circuit
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Results of noise tests
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Frequency analysis of PMSM and IM
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Results of acceleration and braking tests

R4, HEBHNEOAERR

Results of power consumption measurements
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_ | 2007% [ 2007% [ 2008% | 2008% | 2008% | 2009% | 2009%
RHBNE | 118188 128278| 4A18 | 718 | 10818 | 1828 | 3A31A
~  |~2008%| ~ ~  |~2000%| ~ ~
127260 | 38318 | 6A30A | 94308 | 1818 |3A30H | 58210

$47| 51.702| 89,557| 76,307|137.464| 83,926| 78,698| 38,825

25
PMSM | B4 | 15,669 27.402| 23.416| 42,485| 26,174| 24,398| 12,026
(kWh)

A&t | 36,033| 62,155 52,891| 94,979| 57,752| 54,300| 26,799
e 5147 | 58,890(102,502| 87,077|156,773| 95,571| 88,923| 43,872
IM | E4% [ 13,272| 23,004 20,513| 37,530| 22,961| 20,901| 11,107
(St A&t | 45.618| 79.498| 66,564 119,243| 72,610| 68,022| 32,765
sE® 71T | 58.846(102,295| 86,747|155,843| 94,836| 89,527| 44,181
IM | BE% | 14,272| 24,951| 21,875 39,810| 24,402| 22,543| 11,485
(ewh) A&t | 44,574 77,344 64,872|116,033| 70,434| 66,984| 32,696
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Comparison of reduction of power consumption of permanent-magnet syn-
chronous motor (PMSM) and induction motor (IM)
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PMSM after one year of operation

FRFEATAERKLT, T RE R TH125 %OH]
WK, R EE DR TRI12.5 %ol b, ZokE, HEED
TR 20 % OHIERN R SNz (BT) .

2.3.4 PMSMO S HRHEE PMSM % ‘& ZE i Br e A
LT UHERBRBIC R Z 1T -7 (B8). #HBlLHHEAE
ATWDDS, RS D720NEIIZZY) DR AL 2L Hidhe
FREDIRRETH Y, FAAMICHNEBDOERPAETHL L
ZHERR L7z

3 DC1,500 VAPMSMEXREEAT L

RO B HABROFERE B F 2, DC1,500 VEEHTH LT
AR I B B S PMSM E %S A7 A CRES L L
2% 5720 DC1,500 VI PMSM E[fl% > 27 241%, DC600 V
% R—=ZIZLT, F7olA o= 2RIk TE 5 X9
WZLTw3 (F9),

4 HEHE

ZZTl&, PMSM EHEE S AT 2405, HERDIM EMFES A
THEWEL, AL, KEE POBEAVTFVATHAES

BREFEAIXERRLLRRXMNON ./ AREGDADPMSM EREES AT A

DC1,500 V SRR
| EHEERE
FLT | SN—4&1 RN,
VL : uEdhm BaE | PMSM
HB "ECH >N % i
[FOIT | =g /&
- _, 3
IR RA====0)
F3 | =52 3
»—n—ﬁM—‘—I— :
; R L
= ===0)
D 3
! e i
Mg | e SRR
®9. DC1,500V PMSMEEIE&#ER — DC600 V JH PMSM = [l #% %
N=AUZLT, #H7A N=F 2N TE 2 X)L TV b,
DC 1,500 V PMSM main circuit
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