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TOSHIBA

Leading Innovation 2>

RAILWAY SYSTEMS
Overview

November, 2011

Railway Systems Division
Social Infrastructure Systems Company

Toshiba Corporation

Tty B TOSRESA Sorpoeanan 21Y AR Bigrie S

Table of Contents

[ Introduction of Toshiba Corporation
[J Toshiba’s Railway System Business
(] World Wide Experience

[] Environmental Friendly Products

TOSHIBA Comeraght 0 T Crrnimbon 2071 Al S Seerve

P mmdlmm i atine 0%
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O Introduction of Toshiba Corporation

Ll Toshiba’s Railway System Business

L World Wide Experience

L] Environmental Friendly Products

TOSHIBA Copyrgey € TCHPIIA COporminn 2011 A1 Mighih Smired

Liddlng innoreafioe 13

Company Profile
Establishments: 2% of July, 1876
Location: 1-1-1 Shibaura, Minato-ku, Tokyo
Capital: ¥440bn ($5.3bn) o
Total Assets: ¥5,379bn ($64.8bn) A,
Net Sales: Consolidated - H,&nﬂ! bn)
Non-Consolidated - ¥3,591pfi843.3bn) -
Employees: Consolidated - 202,638 ) .
Non-Consolidated = 7
| As of July 8, 2011) .
Committed to People, Committed to the Fiture

TOSHIBA Coppgr & TOARIEA Compomnan 2011 A2 R Fsserveg

Lmmting Infamaiins 1%
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Business Segments (All Toshiba Group)

mmmmmi.mmi
Others

Home Electronics Grou , igi
pf.J Y Y Digital Products Group

.—- ey
4 AL 597 .
2474

Electronics Devices &
Components Group

N

jil’%’ T o\

Infrastructure Systems Group

Social Infrastructure Systems Company Railway Systems Division
Power Systems Company
TOSHIBA Erappongre & THSHBA [ ot Al Aighm B 2

Lasding inmowatom o

Environmental Policy of Toshiba
Realizing Our Vision of Enhanced Quality of Life in Harmony with the Earth

TOSHIBA

eCOOstyle

Committed to a better environment,
a batter world, for pecple everywhore

b,

i Three Approaches at the Heart of Toshiba eco style

Greening of Process Greening of Products Greening of Technology

Minimizing Aim to the highest level of Gmmi of gﬂ planet
the environmental impacts environmental performance :nw e ﬂ:":ll'lggﬂ o

TOSHIBA Compgt & TTTlA Carprruhn J217 &0 Mgho Hensrel &
§ s b et
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[ Toshiba’s Railway System Business

World Wide Experiencs:

E MvViIironmni -'E‘.."_-.l F [ -*'; FroOQuGLs

TOBHIBA el i L T RS L PP Sy M— y
LEngng mrsvaton 1

Toshiba’s Railway Business - History

Since 1899, first starting to manufacture the main
motors for rolling stock, TOSHIBA has pursued its
railway business, while striving for successive
technological innovations.

Toshiba's efforts throughout its history to enhance
the rallway system advantages such as safety,
efficiency, and convenience, have enabled the
development of electric equipment for rolling stock,
locomotives, traction power supply systems and train
traffic management systems.

In response to growing social demands in recent
years fo preserve the global environment, including
saving energy and reducing CO, emissions, the high
environmental friendliness of railways has been
reaffirmed. sparking growing expectations

TOSHIBA Sl © TOMHALA Comesrunsn 3017 A8 ights Meseresd i
[ T
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Toshiba’s Railway Business - Integration 1

Toshiba's solutions consist of two major flows.

One of which is energy integration, based on environmentally-friendly traction power
supply systems and high energy-saving vehicle propulsion systems that transform
electric power to dynamic power.

And the other integration of intelligance on the ground and on vehicles to achieve more
efficient railway operation and maintenance.

We flexibly integrate advanced et B e .
technologies in response to m el a Pk
customer and social requirements L i e e
to provide rolling stock, B = =
infrastructure and control systems - i . e
of railways. e ’ " A
- . " Ii- o E‘:
Our target Is to be “YOUR SMART 1 , . b=
INTEGRATOR" __ B e -
- ; T M= =
= | 1 e !'l_!
TOSHIBA CoRPM B TIRA Cormermen 571 A3 gt P %

| maeting Awsriae  cF

Toshiba’s Railway Business - Integration 2

Toshiba provides flexible solution by integrating the concepts of “Smart Energy”
and “Smart Intelligence”.

! Smart intelligegce

TOSHIBA Creyge B TOSHEA Camoraten 01 41 Bighis Sesarses
| sl b e i T 10
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Toshiba’s Railway Business — Integration 3

As a nnm'l-:n; uf Japanese Consortium, Toshiba accomplished the system
Integration of Taiwan High Speed Rail

+Elecinc and electronic system
integration of rolling stocks including,
- Propulsion
- Or-board signaling
- Navigation and Staton Stop Control
« HVALC
sElaciric power supply sysiem
Inciuekng
- Power supply and Powar SCADA
- Wayside pows: distnbution
& Tramn traffic managament systam
inchding
Tran oparation plannng
- Tran iraific control
- Oparationy Control Canter
and otfver control mooms mieguraton
#Communication system  including
Radia commumcation
Passanges information

#hiinlenance management
imfarmation gystam
#Trmrung system and Traan driving
seTnAnior
Tus“la! Caowghe B TDOFRA Carpieame 3201 AR Rogrse Revermmi i
Lamdieg Isnawaiian 0k
| Introduction of Toshiba
loshiba s Raillway System B 3
(] World Wide Experience
ki Environmental Fr;*‘»w-:if Hrod
TOSHIBA Comygat £ TOSHEA Corpoaton Z017 45 Aighits Sesermsd -

L mstal s, st i W
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World Wide Experiences

Toshiba's railway system technology is widely-used all over the world
TOSHIBA

Landing Innovarson 33

TOSHIBA Oyt 8 10geale Carpormter [1' 1 Sl fugpay Apperant

Ldmdiy Sy alran 3 L

World Wide Production Network

DCalian Toshi

ba

n lm““'
st e A AR

TOSHIBA Comrwngl © [ SeMA Camoruson 2011 & Mighe R

| Emding inaswarias "
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World wide experiences C751B & 151A in Singapore

W LTA: Land Transport
Authority (Singapore), C751B
& C151A project

B Split type A/C system for
Saloon and Cab

W 38.3kW(33,000kcal/h) /unit

m R-407C, environmental
friendly refrigerant

® Improved unit for C151A

126 cars for C751B
132 cars for C151A
EEE::E‘E:.” Copyrgl © TOEHEA Comansins 511 A Tagrly Fysarssd 15
World Wide Experiences Manila MET Line No 2
3 B Metro Manila Light Transit
Authority (Philippine)
® 1500V DC

8 Max. speed: 80km/h

» IGBT Traction Inverter
= 125kW AC traction motor

AL Tractioe Moo

TUSHIM Lopog D LSS RA Comermer FO T A8 ity e

1
Lasdma i sthes T} L1
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World Wide Experiences

TOSHIBA

1 wfireg fmnention

TOSHIBA

| mmilinn insvme s 3

Topyged € TCRHRA Coparstor 201 7 A0 Rty Bpeedeed

Caprgigrd © "0GRA Doparsser J500 &0 Bghe Beser vt

52

B Taiwan Railway
Administration (TRA)

| Series 700

m 25kV AC

B Max. speed: 110km/h

# IGBT Traction
Converter/inverter

» 240kW Traction Motor
» Main Transformer
= Train Monitoring System

for Taiwan High Speed Rail Corporation {Talwani
Serios TOOT

Mox. spaed: 300km/h

25kV AC

-

-

VWO N

-

IGBT Traction Converteriinverter
I00RW AC Traction Motor

Main Translormer

IGBT Auxiliary Power Unit

Digital Automatic Train Control System
MNavigation System

Train control and monitoring system
Alr Conditioning Linit

for JR Central (Japan)
Max, speed: J00kmih
25KV AC

Yy YNy YN

IGAT Traction Converterinveriar
ZTBMW AC Traction Motor

Main Transformer

IGET Auxiliary Power Unit
Monitoring System

Air Conditioning Unit

Garbody Tilting System

n



World Wide Experiences ©!cciric Locomotives

for Transnet Freight Rail (South Africa)
Typa: 18E

Application: To haul Wagons for Coal Link
Number of Locomotiven: 110 sets

Line Volage: 25kV AC and 3000V DC
Powear: 3000kW

Bogie Arrangement: So-Bo

Weight: 1001

Max. Speed: 120kmih

for Ministry of Ralbway (China)

Type: HXDA

Number of Locomotives: more than 1000
Line Voltnge: 28kV AC

Rated Power: 7200KW

Bogie Arrangement: Co-Co

Axle Load: I3, 25t

Weight: 138t, 1560t

Msx. Speed: 120km/h

TOSHIBA o O THRA Lot 271 | A W ghla st
| naatlny g eation 33 10

World Wide Experiences Dicsel Electiric Locomotive

for KTMB (Malaysia)
Mumber of Locomative: 20
Power: 2028kW

Engine: 2580 kW

Bogis Arrengement: Co-Co
Max. Spoed: 120km'h

for JR Freight Co. (Japan)

Typa: OF 200

Number of Locomotives: 30

Power: 1800kW

Englne: 1250kW-1800rpm (x 2 engines)
Bogie Arangement: (Bol-{Bo)-{Bo)
Wright: 901

Max, Spead: 110km/h

TOSHIBA ey © TOGSEE Corperamae JO0T A grds Besared 20

[
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World Wide Experience reight Hail Network
'Toshiba pmﬁﬂas powerful locomotives for heavy haul transportation.

Freight railway network in South Africa

Heavy Haul Lings for Coal and iron Ore are Elpctrified
for more efficiont transportation

Pt Ebnatr it | Doaaal)
Sk AT
kv AC

Type 18E: 110 Locomotives

TOSHIBA Sopyrgre € T Comommen 1071 a4 e Pamare -
Ll by sy ¥

yluction of 1oshiba Corpi Hon
y System Business
| World Wide Experience

[J Environmental Friendly Products

TOSHIBA Cogyngin £ TOSHE Comormnoe 311 &) Fighm Asssras "
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Environmental Friendly Products ~// 500 for EL

The world's first achievement of the PMSM* propulsion system
for EMU in Service

B Tokyo Metro (Japan)

B Series 02 (Refurbished car)
® 500V DC catenary

"

Max. speed: B0Okm/h

~ PMSM Propulsion System
D IGBET basad Propulsion Invertes
O 120kW Traction Motor

*) Permanent Magnet Synchronous Motor

A S

“proven” in 2.5-year 1_
A service operation of Y
. Ginza line! o
PMEM Propuisin e S i
TOSHIBA Tmvtigre © TTEHEA Dopeiton 2071 4§ fygrts perved o

Lubalng Inmwailion >

Environmental Friendly Products P50 2

S i = Tokyo Metro (Japan)
: ~ ® Series 16000 (New)

® 160 cars

= 1500V DC

| |

Max. speed: 100km/h

» PMSM Propulsion System
O IGBT based Propulsion Invartar
O 205W Traction Molor

Prasa PVEM Progutson Mregrts

TOSHIBA Copynght & TOE-EA Coporaton 2211 Ml Sighm Sserac Y
| amdlne inna=ysien %

55



Environmental Friendly Products

: “Hybrid System” has successfully been introduced into I;c;mutive for saving
energy and refusing air pollution and environmental noise

EEES

for JA Fredght (Jointly deveioped)
Rated Outpiut: 500kW

Motor Rating: 125kW = 4

{Parmanani Magnat Synchronous Motor)
Bogie Arrangement: Bo-Bo

Waight: 801 (151 x 4)

Maz. Speed: 85kmih

Dimsel Ervglro

® & Cylindem 4Cycle Water Cooled
®  JMINW-1B00rpm

Battery

® Li-don TS0V-8TRWh

Less fuel Consumption: become more than 305 less

Low Noise Level: become mare than 2048 less
Low NOx. PM Emission: become more than 607 iess

From the tett resul gnd comparing with fhe eshifing some closs locomafive

TOEHIBA gt © TTHS IR St 0] A5 Hagtes Ressred

Lasing incareatios ¥

F

Thank you for your attention

| sl brrimaions 5%
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TOSHIBA

Leading Innovation >>

Toshiba Traction Drive Technology 4™

PMSM (Permanent Magnetic Synchronous Motor)

o i ¥y
o T

T e

Confidential

 Totally Enclosed without
Fan Cooling IM

| Self Ventilated
Traction Motor

RESMiall Totally Enclosed Outer
Forced Cooling  JEIhEiENlelg Fan Cooling IM
Traction Motor e,

Totally Enclosed without
Fan Cooling PMSM

Linear Induction
Traction Motor

Key Words for Next Generation Ultra Lightweight Forced
TP N PR P | Yo Cooing PMSM
LOW L:‘.--..‘Hj-,w' Lonsumpuaon
" Direct Drive PMSM

Low Maintenance
Low Noise

TOSHIBA Confidential
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Development History of TOSHIBA PMSM _«

eh Priase

Mass progucton of Dwmect Deve PMEM
£l

aoaT Foil]

2010 |

. Commmron operabar wern NS proumes of Lags production o
| hariec ssh irial base Tolsty Tolbly-anciosed  Tombpancioed
wrieat PRSI 1 F0AW PRELHE T 20N FMERS 208

2010

s [rrai e of Ty i
FRAEM BOMN for shuriing looamates
2010

Prononypea Toml iy ercowed

Confidential WIS ABINNY Nod B B 3

TOSHIBA PMSM benefits

" Saving Energy
High efficiency : 97%

-

Cleaning free : No need to blow rotors or stators
Overhaul free : No need to disassemble for bearing replace

~_+ 7 Low Noise
e e Reduced by 12dB
V- Confidential s TOBEACORPONDI  #
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TOSHIBA PMSM benefits

" Saving Energy

High efficiency : 97%

T Confidential e e

TOSHIBA Traction Motor Lineup

Traction Motor Type Efficiency(""
Self-ventilated Type 92%
Induction Motor
Totally Enclosed Type 93-94%
Permanent Magnet Synchronous Motor 97%

Note: (*1) Example efficiency at rating point

59



Actual Measured Effect of Energy Saving - "t

*Comparison of power consumption b/w conventional IM car and
PMSM car in the same train (Ginza line) set during 7 months.

[ PAESM e talied o [ ] L

A

0 r
Powering ™ - Regerarating Total

Total 20% reduction of power consumption
{Including the effect of improvement of total system)

b s Y Confidential 2o ok o 3

PMSM Magnetic Torque and Reluctance Torque#£ -

Stator

Electromagnet-Permanent magnet Electromagnet-Salient iron core

‘Magnstic Torque I ‘_Reluctancc Torque I

Permanent magnets are inserted in a rotor core to get both
magnetic torque and reluctance torque. |

TOsMsA | Confidential RO | e
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Toshiba’'s PMSM = Optimized IPM Construction ¢

Omitted due to technical secret policy.

T Confidential i

TOSHIBA PMSM benefits

~ Easy Maintenance

Cleaning free : No need to blow rotors or stators
Overhaul free : No need to disassemble for bearing replace

TonN- Confidential o
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Ultra Lightweight PMSM Traction Motor for
High Speed Shinkansen for Next Generation

[ ndur Developmant

Series NT00 Shinkansen, I'™MTS IMTO08X
JR-Central (Japan) [ for N700) (Trinl for Next Generation)
14M2T Gear Ratio: 2.79 >305k W-39%4kp >35kW-276ke
Max. Speed : 300km/h 20

Ti6

i

=10

85

ol
inA PMEM
s o B0 Confidential et 311 T ComeRa T 21

Ultra Lightweight PMSM Traction Motor for
High Speed Shinkansen for Next Generation

Series E954/E955 High Speed Test Train,

Type : MT939 JR-East (Japan)

6M2]
Continuous Rating : 4P-355kW-4500rpm Gear Ratio : 2.43
e ® e e
{.‘l'ir'.ﬁﬁ 44'”&?, , Self Ventilation) Max Hﬁl.:l.'l..l * S00km'h 1ﬁlH1Ii|r'['~n'1]
S Confidential s 301 Tob1em CORPRTIN 22
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Totally Enclosed without Fan Cooling PMSM

Totally Enclosed without Fan Cooling permanent Magnet
Synchronous Motor After 3 years in service (Example)

No need for internal cleaning
and long life (high reliability) for
insulation system due to no dust
/ no water invasion

Appearance of PMSM
(After 3years in service)

e Confidential et e—" |

Maintenance Schedule (Example)

4 years B years {2years | 16years | 20years | 24 years

Self-vantilated fa
Motor

Totally Enclosed
Outer Fan
Cooling Motor

Az Rntur disassembly and cleaning
)z Eaarmg replacement
* : Traction motor replacement

Maintenance schedule is depend on the main line condition. malntenance work and so on. Thorefore, the actual
maintenance schadule ahall be finalized based on the inveatigation after the traln ia thrown In service operation.

N— Confidential werere 301, TOROBACORONNTON. | 12
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Totally Enclosed without Fan Cooling PMSM

Bearing Replacement without Rotor Disassembly

(For Grease Lubricating Totally Enclosed Motor)

TOSHIBA

Ly g ¢

i Cleaning Inside |
Dismounting T™
| from bogie
| Claaning autside | A Remove Dust in Statod Cols
B Clean Surface of Stator Coils
l = C) Rermove Dust in Rolor
_— Verdiation Holes
Dresassemble
mantaned parts L
- Gaar Coupling, l
- Spead Senser,
- Sermor Gear inspection and Maintan
- End Cap
Beaning Sioppes A Inspection (wear & iear r:rucli
~ Rotor rusi sl | & Cleaning :
- Bearing el - Hotew,
- Gangor Gear

. - Baaring,
- Speed Sansor
- Shaft elc
B) Painting |
=« Rotor |
- Gtmtor [imssde & outsda)
C) Lubsicating |

| =beanng & several parts

Ra-assembile e pars

« Goar Coupling
- Epasd Sensor
- End Cap.

Beanng Stopper
Rotor

Bearmyg eic

¢

Tesi

Wirlng Creck

Insutaton Resstance Tast
Delectne Test

Hotation Tast

Conventional TM still needs _mme maintenance.

Approx. 5.5Hrs /1unit (our sstimation) -
TS Confidential

64
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Digmounting T

Claaning it

Maintenance for Totally Enclosed Traction Moté

{ Cleaning gulside )

mainizined parts

Al Reenove Dust in Stator Cois

#) Clean Surface of Stator Cods

1 Remogwe Dyst 1o Rodor
Vanbistion

mekes  No need!

I Bl o Ngineedr

- =]

Ingpaction mnd Maintmin

_M—H'n:[need!

mlmﬁﬂmaw.ﬂaﬂl
sl aiz § & Cleanmg
Aol

« SEnsor Gest

'MH“H

'EM.*}"'_ : . Nﬂnml

B) Paring.
- Rotor
. Stafor (insgs & outsie!

Fictures. of Totely Enciossd TM afier 1 year

) Lubncating
| «baanng & saveral parts

- Wiring Chack
= Insuimtion Aewntance Test
+ Dvelecioe Towt

Rotation Test

—3

Mourbng T
to Bogls

Lsaing Incvetmr 3

Approx. 1.5 Hrs jour estimation)

Confidential

TOSHIBA PMSM benefits

snpngrige] B0 N TCSHEIA DIWPEIA TR0y 15

i mnil e it

Low Noise
Reduced by 12dB

Confidential

65



Totally Enclosed without Fan Cooling PMSM " ol

Example of ( omparison of Emitted Noisi
= 110
s l
8 .
= 100 |
= [
g 90 |
E
3 80
2
= T
]
E 60 ——-200kW Self-ventilated IM
g —-200kW Totally-enclosed PMSM
5 50 —
=
2000 3000 4000 5000

Rotational Speed (rpm)

Approx. 12dB(A) noise reduction can be
achieved by Toshiba's Totally-enclosed PMSM
T Confidential o 001 ToRIRA CORPORATOR. 17

f’

Totally Enclosed without Fan Cooling PMSM

Totally Enclosed without Fan Cooling Permanent Magnet
Synchronous Motor for Subway (DC600V)
" bt b r-

T'ype : SEA-534 Tokyo Metro 02 Series Commuter
| Hour Rating : 4P-120kW-1890rpm [::;’"T Marunouchi Line (Japan)
2L
s 61
(. _}LE i Grear Ratio & 6.73
Totally Enclosed without Fan Cooling) Max. Speed : 80km/h (3680rpm)
i Confidential pvepa i Todbelh cOMORRTION. 18
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Totally Enclosed without Fan Cooling PMSM _¢™

Totally Enclosed without Fan Cooling Permanent
Magnet Synchronous Motor for Subway (DC1500V)

l'okyvo Metro 16000 Series Commuter

Type : SEA-535
Train, Chivoda Line (Japan)

1 H Rating : 6P-205kW-2300rm
U:rr -.1 ing o Jrpm AM6T
(iam 560kg Gear Ratio : 7,79
l'otally Enclosed without Fan Cooling) Max. Speed : 110km/h (5830rpm)
TOSHIBA Confidential T o o T

L ameineg et b

Totally Enclosed Direct Drive Permanent Magnet
Synchronous Motor for Commuter Train

(Operated in Service
on Keiyo-Line)

Type : MTT77
| Hour Rating : 10P-200k'W-360mm
(Mass 1.140kg. Totally Enclosed without Fan Cooling 1

- -

Permanent Magnet Synchronous Motor)

i st Confidential B 7211 OGS CCRPOAATION

Immdrs Crminasios B
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The Toshiba unique PMSM (Permanent Magnet Synchronous Motor) offers
various benefits to railway services.

" Saving Energy

High efficiency - 97%"

© Easy Maintenance

The bearings can be replaced without disassembling the rator.
No need to blow rotors or stators

" Low Noise

Reduced by 12d8° compared to our conventional apen type motors.

" Saving Energy

Global activities are undarway th reduce CO: emission, and
rallviays COMpANSS 590 (ace considerdbia expectations 1o miuce
sleciricily consumption of train care. Tha Toshiba Permandnt
Magret (PM} moter schisved ragher. efficency than ingugtion
helcster (1M el 1o aimirate any SECCNMANY COPDa i0ss.

Toshiba technology pprooriately explaits the advantagss of this
PAMEM aystem, and boasts hgh efficency of 97%

The Girza llme subway realized 20% snergy saing by
Toshitn PAMSM systarm, Tha anergy consumpnon (= neng)
lor power running - regenarated enargy) ol commercial
trains was reducad by 20% compared to conventional
Gystoma,

be | r:*mn-u-— ST ST I MR D T 0 ATM0- 2 b it b AT i TR 000 . BEST00N for DU, s B
T e B 0
2 The scrLefic Ste W SEmS o Mo o e e PREM v mse om0 0 £ TSR0 e e o TR In 1R
T3 ol ST VI Iy e O T v aarm Wi i prososomy TERCOm j0T
"4 miinbn ceuigec e GO srmmon norfhoe 042 B-ConN e D TEPCDL opece] by My of e Srwionmsnt Gesemment of Jaoan,
[TEPCE) e T B P Coetmtiniie Preomersa
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Easy Maintenance

Faitvay systarms s congtaontly striving 1o make pancdic malntanants eimple and cost efactve, which |5 aesential for stable
operaton, The mamienancs of corventional opan vantEatng tvpe IM svatems 5 tma oo ralETing and caostly dur to the natueoe of
Hs-construdtion. For comventonad motars, 1ha ¢ase has 10 ba apenad o remiove the rolor with a dedicatied fig, the-inssdie
cleanad. and e hﬁ._i!’-'l"u e raased Teaniba, howavar, RES developad s naw ang ToitaEhy - Ancioied strunturg, successhully
tlimirating the potentlal for Intermal contamination, while reguifing no cleaning through thelr serdice life. We also engmeared 8
gtructume aflowing the bearing unit to be raplaced without disassembly of the antine motor, for which cleaning 7s no longer
reguirad. Corseguantly, while improving the maintenances of bearing crucisl for stabie oparation. Toshiba successhudly sliminaten
ihe comartional 30 Dty Dermancing, Dangamus) mantenanc

Covmremisanmd
eiennnce =eliml J am |
N hour an haif L |
i
Tesshvitan rripinal 3
T hchar arvcl 3
H
Bawr g Reolacement Comemiional seif-ventiating motor

glomars want 10 replass

In momventionnl asil-vemilating
Moo, Ceaning wWas raguired =]
pernnchc rantensnce bacaus:s
thay wara contommatod as
ghnwr o ihe it

3 hdiekly, luo trea
ahiba das

sfruciure [hal makes suct

allowing swilil SEAFING
mploamants Without moulrng
MO CEEESSRTTCR

Totallp-ancloasd PRSI

it mardly mfitrates tha moio
inGide becasuss It is sasled
Toahiba has achisved a unlt
wiich the Inside réQuires na
elegning throughout s sarvice fifs
and 1hé magel -Conlaming mto
il ROt D emoyd

Maimtenance can be complated
only by replacing bearngs n
Wl POSItIoRE at tha front and
=

Crignadby developed tuanng srucius mpe mosee i two ey ol
{Patent pendimgl L =]

& Raclced fad e rpte o (o nsulston debsnoration besceses (w olssning theough (s
conlamiration and the ngress of waler has been abiminaled

® Reauced noncem about ovarnaatmg of the motor insodes chused by reduced ar mtake oue to ol clogging

# Becaune duat does nc? eitach to the insde of the mitor 0 this stiucture, s expected 1o decreass untalasnced vibration dua 1 use ower
{1

e e for r"u—’ly FUECRLIFWMT IO DN eharris

Low Noise

Demands to ansure low noise aparation have beesn
intersiiying yoar by yoar, sspacially for the man molors of
By IrEis

Toshiba has succeesed in mducing vantiigtion nose by abolt
121]E‘.: thraughout &l spesd ranges comparad 1o the

&0 ——— g bepa W

N bl 1A s pge 1§ poires

corwentional sedfl-ertilating type PR

i TCHATy AP T PR |

; g Sy il = - -
Additonally, Since exnaust aer anc heat ane &lso recduced a5 7900 04 00 i

well as noise, for example. this mits tha temperature Poobe el sl
Increass in dubwiy tunnls, hlning consamne slecincty ued

P rreanE O st ws Tha t e

Corpmrmr = rovey w1 D000 o rer. 3o servimg ) s domuly o] PG
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Outline of the PMSM Structure

Simple and lightweight structure

The Toshiba PAMSM hus a lighter weight than that of the convantional open ventlating
Iv a5 vl Bs 6 simple, (otally-enclosed and self-cooled structure without rackation fins
and ventialing jans, tha high eficiency working. Despite tha totally-enclosed
seif-copled structure, an appeaarance equialent to that of the comeentional open
sait-vertilating IM, the size and mass is aguivalent to lass than an IM. Themfore, the
PMEM can be installed In axisting bodies as-is. When under the same cooling
condifion as an M, reduoad walght or ncreased output of 30% s also achieved

Implanted Permanent Magnet

Toshiba PASM rotors ara the IPM (Interior Permanant Magret) Type. Toshibs interion
magnets wih an cptmal shape (o accomplish & structiss that s easy 10 manytachure,
samphe, and refigbie in tarms of strength, and arrangas them to atfactivaly aqioit the
reloiance Tomua

High-performance permanent magnets

Since permanant magnets are implanted in the rofior core of PM motor, the magnatic
larce 8 not leaked Irom Ingide the motor even a Nd-Fe-Bo magnet |s used. The
fragnetic force is selected 80 As o acheve necessary parformance sven al the end of
design iife. The Teshiba totaly-enciosed structum reguires no disassembly through is
sarans life heEnns nb H.II'ITIHq r"\!:'j.’l-:—-t-:sﬂ'l 5 ,"_b(_-:::ep1-|‘_‘le -j._:ﬂr‘.v; norrnal h—.'i'ﬂ;’p.'\(‘:

Compact Variable Voltage Variable Frequency
Inverter with High Reliability

Tostvba developed an rverier pguivalent iothe sze of a
VWWE imvertar for the convintional Induction Motor drive
ard made |t posshie to smoothily upcste the IM dova to
me PMSM orus

Toshipa has bean asvEloping Varmbla Vonage Variable
Frequency (VW) inverier systems usad in Indoction Motor
drive of locomotives, high-speed, commutar, and Subnwsy
Cars Tor over twanty years. Based on our experties, we
have veveloped an optimal system for the PMSM orve and
astaldished FMSA control technology validated and verified
by sarvice operation in the fiskd

Snca PMEM reguires Indviduss Control drive rvarter wien
comparad to the IM drive in which a single inverter conirol
twa or four motors, the PMSM drive was larger and heavier
sadvaniagaous in tlarms of Siny. However, by oplimizing
the parts armengement and deveiooing a hghly efficent and
compact coaling unit, we have accomplished a size
equnaient 10 the comwentionsl IM orive rwener, Toshina will
continug to develop our advanced PMSM drive while
ansuring of atompact and Nighty relable WWF imverter
gyatama, Wa will continue axpanding Ihe scope not only 1o
nclude subway and commuter cars but also othar
applcations such as hah-sneed railcans and beomodives

Pratotvos of 4 in 1 VWVF inverter for PRASM.
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Tm HD300 Diesel Hybrid Shunting Locomotive /
“l:"l‘;ﬂbllﬂﬂl Eco-friendly Locomotive . .

479470 AMLCC) DAMLIEMR Reduction of Life Cycle Cost
AFFAIAMER. BMOMLE  recuction of maintsnance cost, improvement of fusl sconomy

E929=2%7 M Modular Concept
EV2=-NBOBBLERICEVRTERRL. EV1-MEBIC L 5B RTEAEME
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Door Product : RacksrStar (rRack & Pinion Type Electric Door Operating System)

L
(101 R

NS EN romediogan. &enanaama . E

BrenpEge. a1k
(P T L LS

EHNTE XN, N —-sienrane.,

ErEY AN

FHEe. pEMEEEAE. CHENY. RETE R

ErRRaL.
R AT

L Ok, SR AT TRENRNEE, B&GE

Efk. WSEH [ ANES.
15 ¥t {Specifications)

B[] (boor Type)

TAMT. AR ETFRN

Features

(1) Compact & Light
Gmal combination of oulter-rotor, thin type motor and reck &
pinion mechani=m. (Wailght: 13kg)

L2} Rellabie locking mechanksm . Active Locking Device
Adopng locking system of which planetsry gear Integraied
with motor st full ciosing position,

(2} Easy maintermance & Eavy ndjestiment
Mo greming and no exchanging brush by sdepling the
reain gear gnd brimsb-less molor

{ &1 High reliahemy
Adopting reck B pinlon mechanmm of Nabissco's rich
saperience and rosults,

(oor Pochet Type & (eimide sliding Type, HBi-Fartisg Sliding Trpe)
ERNIER Stesdard Oponing Widih); 15300ss. 80 M )i 1B00ms

mWALE- MEaR

{Foltnge ) Comsuapiion Esttage)

BVIE (Dperut i lothed)

| BWifi= (Lonirol ethed

MHE WML (Door Posltion Deiectjan)

A Meive & T

LW, FWFENEMN Pern|sion bemge), DCTTY=-BOIAT, 9

B s iwem] : IGOW LT . FEFFO Open and Clune Averege] FWET
LA SN L Electric botor brive Tvpel

BN C ERERL T RRE YK

ator portion @ O brush less setor & Planet Ganr Bochan jan)

- AR URLNENL

fon portion : fee

BULEW IR (Klectronie Control Unlt with
HAARNESLNESRULTBERN
Olole signal inside Moter 4 Boor full closieg position sbsolute detectlion)

Ealtd i Contrnl Comnd)

RSN SEHE (Tl |lse comand * Serial Crenesimion o 1]

BENLE (Nowitocing Funsi

|__[IFH%E fipernting Tiee)

m'ﬂ!m"ﬂﬂ'ﬂﬁﬁ (R%4A5)  (Sorisl trusesission with Micreprocessor)
H* FHIE (Ninaadnrd) -3 OEAl Suee
A iis apeed stagel; 04— . S

MFEEE (O ol
S At S EEE Y (Low upasid stagn); 8 L0n/sce
(i) (Operating Fures) WON_ (MAc) Oesimus) |
WEERN YL  (Chaiacle Doteet ina) TR Ry ‘“m‘hl”“-ﬁ
Meiect :h:E_ varisijem + Detect Bainr osrrent)
[ TET T 1T FETIT R L e Y

{Dsatnzls Deteetlon Contral)

Llming cpele | Frossses e-afl conirsl or Beverss contral)

ErEMELW OQooking Devica)

L {Dend point Inck with planet gear speraiien by drivisg sotor :

MR TATESRESEE X  ERITARE
Ariive Look|sg bnnr-!

(TR Oanging Dr‘l-l-t} .y - BWHA (oor roller rall typel .
Fayfrieyy Dlanusl Operating  Force) MOSELT  (Loss chun JOOK) o
MEMERY Dulian dissnsio) WSS (Dperntor porsisn) W, Fioemx il INOmm D Somm —
| WEEE (Feight) Slhy  CMURGM (Dpermior) | [T (1MW arging dowien) By )
_RANS (Asbient Conditionsd MMEN (Tewperaterels -35T—+60T  WIMMM Gowidityls lons than N

W (haintessacoe)
R Gl ishi111ie)
2

16 SESM (TRD (RES M)

4 018 years saintesances frae (plasssd), sscept for soec wearing part ta)

Ilh..*: GO Fis WF  (Flasned Fallete reta | eai Ukan 00 FIi)

1| mias M{Dmving operme) B [REm(crme) B | FeEniowrm

2 | &% (Control unit EDCU) |6 B T () (Erwrgency reesse device & Inese |

|3 | 7 Enall!tﬂiiFﬂwmmhm —
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