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Front Loading of Rolling Stock Design — WMATA7000 as a Case Study
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Keiichiro Kamura

Over the years, performance requirements of rolling stock design have become increasingly demanding. At the same
time, the design of railway vehicles must be tailored to the existing facilities of railway companies, and manufacturers are
increasingly asked to deliver on a short lead time. These trends were clearly evident in the project signed with the
Washington Metropolitan Area Transit Authority (WMATA) in 2010 for WMATA7000. To meet the high requirements,
Kawasaki front-loaded design resources from the early stages of the project, which enabled it to achieve total
optimization of design and delivery on a short lead time without delay.
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£1 WMATA7000 EEHT
Table 1 Main specifications of WMATA7000

B & A Car, B Car

£ £ [mm] |22,860 (75feet)

e BHERANE [mm] (3,092 (10 feet 1-3/4 inches)

BAEIRS & [mm] |3,302 (10 feet 10 inches)

Kiim & [mm] |1,016 (40 inches)

weERE [km/h] 120 (75 mph)

N B [km/h/s] 4.5+0.3-0.0 (2.8+0.2-0.0mph/s)

[N 4.8+0.3 (3.0+0.2mph/s) (£H)
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Fig.2 Investigation of carbody structure (crush analysis)
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Gloval Expansion of “efACE” Standard Railcar
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Kawasaki’s efACE standard railcar combines the concept of a “standard car” and flexibility. In the Japanese market,
Kawasaki made full use of this characteristic by applying the efACE model to both aluminum cars and stainless steel

cars.

With an eye to capturing new customers and market share in overseas growth markets, Kawasaki is currently
developing standard cars for overseas users based on the existing efACE technologies for the Japanese market.
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Development of High-speed Trains that Deliver “More Speed”
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In meeting customers’ demand for faster trains, developers must also focus on achieving noise reduction and
developing a crashworthy structure. To this end, it is vital that the generation of noise and crash events are accurately
reproduced in simulations, and that these are used to perform thorough validation in advance.

Recently, we succeeded in reproducing these phenomena in the development of a high-speed train currently underway
at Kawasaki. This was achieved through aeroacoustic simulations using the K computer and crash analyses using the
finite element method (FEM). These technologies are expected to further accelerate the development of high-speed trains.
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“efWING” New-Generation Railway Bogie

{s&y Kawasaki

S
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2015

#wff ®FEQD Takehiro Nishimura
%% z=® Yukitaka Taga
/B &Ht® Takaya Ono

7Bt $2—@ Fumikazu Konoike
EM ¥th® Yosuke Tsumura
fEdt XF® Fumihide Inamura
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SHEEBRDBET L — LND—E%CFRP (kBRI
SZAFy ) TEAEL, 55, T IERYFRA~NC Y 3>
DIEENHCFRPELT L — LICHEEE 32 T, 2 DOEARE
1DICEMLE. 7, MBPETEDATVSIEEME TS
2H—RT A N—%, HRICEHIHFEERHEEEICE
AU zo#MesED > Kigh 8k ZRk L, ETED
IxIFX—OX FOHIBZERIBEIC U 7-.

Kawasaki’'s innovative railway bogie efWING uses carbon fiber reinforced plastic (CFRP) in its frame components. This
product integrates a suspension function into its CFRP frame, eliminating the need for coil springs. Kawasaki is the first
company in the world to use carbon fiber — an advanced material increasingly adopted in aircraft — in a railway bogie.
The unique properties of this material have enabled significant weight reduction as well as energy cost savings during

operation.
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Design Development to Improve Customer Satisfaction
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For a design to obtain high customer satisfaction, it must be attractive to all people, while also satisfying high

standards of safety and operability.

To enable the customer to have a clear idea of the detailed design at an early stage, we introduced a design process
in which the methodology of Kansei (affective) engineering and digital mockups are used to minimize design change.
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Original and Innovative Onboard Systems to Address Rolling Stock Needs
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There is increasing demand for the basic requirements of safety, stable operation, and comfort that rolling stock is
expected to provide, as well as for the reduction of costs required to maintain vehicles and tracks. To meet such demand,
Kawasaki is developing various onboard systems and is moving forward to put them into practical application. These
include an active suspension system that will improve passenger comfort, a Bogie Instability Detection System (BIDS)
that will help ensure safe and stable operation as well as efficient bogie maintenance, and a track monitoring system that
will help cut track maintenance costs.
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Series E7/W7 Shinkansen Train for the Hokuriku Shinkansen Line
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Series 8600 Express EMU Train for Shikoku Railway Company

AN E

AR AR L 2 K ST RO BALIX I THEAT L TV D 4FA
HlH A& TEEL L, &EOHIMRB L 0EM1L L 7220005%
FRBRBEOE Xz AEHH S hTw.

F72, HHEWIE, SHROTEROFIEMIZBNT, B
FEDB0005% & I F Iy H & 57X, ff I — AR
DWTHREED = — A2 WERRE - =% ) —&bi%e
&, SHRONERESEROIF2EM BT 2485 75
ZEARDENT W,
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e OFFIRRICE b THl 2 2 HWEH 2179 729

2 WAL & o T s L ST TR X hTw b

3T OMIN LTI, 1WOPEE2 ) — Ve
LT, 25+ 15— b2&ITTWS

WA, EREGATHE AW (2 WK < 2K BLOR
FEHLI0M (2 TjfwR X 2 Mk, 3 WAk X 2 M) &To
BB AHY L7z,

2 5 #®

(1) FHq1>a> w7 b

[LheTa—Fx—| #F¥frarersrel, 7
AFNT 7 BRESEEB DA X — V% REERALE LTTY
4 LTWA. &k, TS VIZonTlE, MERSE
RN & ML T A VIR O IR T - 72,

20145 6 B (CEE#A~HAILRE, 20164 3 BICREIL - SHA~1A
LR IC800RIF D ERBE/ A S N7z,

COEME, B2 Lere” LU “WLIB” £LT
BITL TV 3200RF2M[BENEERA L&), SED
FHIROBHEIARO—REESEIE 4 5. WERESER
ICH BB EEOHBII2AERY &4 V), BRMERGIE
REDHKAPEARBADOLEDILE &, HHEMZzEAL TR
BHIEPEI X - RIBICEB UL AER CH S, Hitid, S
FITEAM, EEB10MZ8E - WAL L.

(2) TORFVUTPTHAL>
FHEBREMAEO TS v 7 724 2k L, ELABEHEED
ARXA=VEEF =TI, FIEONHES LT F I AL %K
ﬁbt.ﬁﬁhﬁiV//k7U~/®ﬁ7 ZHWwT
[FEenTELWMEO K] - [FI, [T MOz
L] [EE] 24 A=V L, BEODAEY— FEZ X b
V=294 (i) THEELZIDT—=) v 7ELTY
5.

(8) 1>FUPFHA>

Tk BRI L LHL B S NAHNZEMIZ, 771
VI AT=DF L IETY = EFHL, Ko
FF2INHERL BN RELLIENTELL VT TE
LTwas (B1, ®2).

1 JU—CEEE

Fig.1 Passenger cabin
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Fig.2 Passenger cabin
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ENFREEINTWS, T, FEBIISEEOESR
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WICEERL T2
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<2

mafl SUPER Green Product T
2015

3 BEANBEERLEDT
Fig.3 LED tube with built-in power supply
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FTh 0, B ® i 12130km/h (FREHR 3 B 140km/h)
ThHb.

»h & H &

86005% 13 M2 & o THID T & 72 5 P EFRZ HEH D HF
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EMU for the Taiwan Taoyuan International Airport Access MRT System

AN E

AR EFR 22 3 R L O X TH ), ZEFIHEIC
Lhz, A, PLES O E A E TR R TE A2 L
DVEHEETHH L DEEZIATHLEEZ LN TS,
Bk B E B 2R R R T Y = 7 NI BB BT O
[Frt K%l HHO—2Tdh ), GEREEEZEEE S
ALBRR 1 17 v s SR R BR 7 & D53 0 Sl % 1A L
Bzt L BB ENOSGEL — P2 REEIIOLCHDTH
5. F72, K70V xy MIRFOBAFHRT D5 & T
DR WS, il & W7 o3l 2 iE S 5.

1 EER#ET

BB E R 22 s (TTYMRT) 1&&dEER (A1)
AOEERREREEEREL, 72, PRTPIgEX 0R
JEBR (A21) 2R 4aeR5L 2kmDOHEFBETH 5. 1F%K,
BRALER 2 & IR £ ¢, 2 WUEMASFTH S Tw b,

S SN B YL, LR E BRALER 2 S S A BRI R o0 3%
HH (Commuter) &, HAGEH & HEE EIRS 229 % 5 S
Hi (Express) D2 TH 5. HMOEEHILEEIC
R

2 B #®

(1) & &

W@ 4 WA E M (DM-M-M-DM) AS17# %, 3%
H5 Wi AR (DM-M-M-M-DMB) #11##%&®, 45123
M2 A L7z, Hlj & U CIZDME GEE AN H) & M (H
M) 2550, HEEFIZHBWTIZ, DMBH (GEiEdas X

20065 2 AIS, MKHAa >V —>7 L (LATH - JIIIBET
EM - WBEALNIERT) &, PERE (§E) B X&afs
W TR &), BEREEREZSERGE (TTYMRT !
Taiwan Taoyuan International Airport Access MRT) D$k
BY X7 Lo—RBIVOEHEMBEFZNEZEL 2. it
[FEmEEY L, TBE (Commuter) 68 & EEE (Express)
55 CE123M & A L 7=,

LEEEEEZEENET A BLUERNLAT Y ML
XAMEL TW3 A, EAEE EmMERERE—& L, TF
BT H@EEER > T3,

*®1 EEFHT
Table 1 Main specifications
BRAEEH [A] LiRE DME : 261 (44), MZE : 278 (50)

(EEFEZR) EEHE |DME : 207 (48), ME : 216 (56)
& & [mm] 1,435
5 A& [m] DME_~ DMBE : 20.78, M : 20.25
& K & [m] 3.03
&A=& [m] 3.763
FESE [m] 1.133
AEFROEER [m] 13.5
ERARX 28 3 # XA DCT50V
ek E [km/h] 100
o & [m/s?] 1.1
e ) % H 1.0
R E [m/s?] ¥ & 3
SEBEER IGBTEIVVVFA >/ — 4

3R BENE ST EIR 185 kW

BB ELETL-FHERTL-—*

Tl —%AR HE L5
380 VAC, 60 Hz, =#8: 180 kVA
MY EREE 110 VAC, 60 Hz, BitB: 2kVA
110 VDC, 19kW
ZE ZyHIHRITLTILAYESE 130 Ah
HoxiEE FIEEIREE, EAMREE, FEBMEE,
= EHMEANRTE, CCTVERES
REEE ATC, 1 X2 hLO— 4 —#H

UM ZEEA S ) AL TR Y, TNIRToF
Ty 7 AV ERMPOTET AN R L 25720, REIIHE
WL ARD TR 721 THRISEBANAH ) T LD TE
5.

A X R IC BT, 4.92%0 2V B 25493, 92k mE #t 5
5720, TRCEBHEL LTV,

WHHE-DME, HEEH-DME S X I'DMBHEOSMEIX %
X 11257,

34



yeEE DON==NEd
\Uw_l_,m ClJ L L) o

(a) ¥EL@HE DME

BT[] o . |- - |

o S UL () l (o [ o

(b) E@EHE DM=E
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E1 48K (DM#  DMBE)
Fig. 1 Exterior (DM/DMB cars)

20 B %
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W, REBORIMEED X O E SRR 2 W L2k & 2 o
TW5,

DMH. & DMBH.OJGEEER &, JEH BLHIEE % %1 72FRP
AR Ay PTHEEIN TS

RIZIRIK & T A T3S 5% SRS & L CTHNOMKE
TR, B E AT Y L ASROY 7707 ORI
B % A, KIE R K 4s (NFPA : National Fire Protection
Association) OB % {7z L7z KEE L 2o T b,

(3 & f&

MBE A M 3 EHFOICmEL, 2954 FRFS 787
R L TERSERZ X5 T b, DMBEIZAY & H
D7zHET R, B EFTTOICATIA FXTF 78T
ZHE LTV

FNOMTEZRI 2 1RT. FEFERE L, %P FRP#
ayry— b EERIZyVa s NfE R AY—-REL,
A= — ZAHWGH T RE 2 i) %, M EC 2 R,
FEEIC3WHFN T TS, $72, HEEODMB
B REEE MRS 2o T 5.

FPIZIIRE, —a—R, 754 MERREEZFERT D
W FR#E (FIP : Fright Information Panel) % %@ EL
I227F, BEHEIZIFGZNENZEL TV

(4) & =

fih ) A R, ANV A ¥ RO ZEE N BRI
Lo TBY, HEAARMIGE LT, T XTEHEHRL
LTw5

(c) BEEEFEYE

K2 = R
Fig.2 Interior

b & H &

TTYMRTIZBZER OGEIR 217> TW b, FIERIIHE
FEREZEE LGB L ORERESEL L, &E7 2
L ADMH LB I TINRORBIRIZHGT 5.

(CE HWAh 8= — AL s kR
EA 7&5\]
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HAAE  Eoh s — 3k
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Z&Em (BPS)

Battery Power System (BPS) for Tokyo Monorail Co., Ltd.

:::,‘; Kawasaki
hd SUPER Green Product 1 g
2014

AN E

HHARKBEREELER, wWoZ )BT ADOFERL L,
INF T RICENOAEHFAHAMHEN TS, —T7, &
KEFILDOE LAEREBREIIBOTY, LELBHEZ Y
2Ty T TEBEMADEAINEL TV 5D,

1 EfEBLE

EAEBENAENAHICE 28 T ARRZT TR, B
2 5 OBHMEAAME L L2412, H BRI (BPS:
Battery Power System) 75 O#FEIZ X b #2817 &
EDEMEVHZ T 5.

LA, BB ORER CHETLMESTRER = v 7
VKR [F7 ] 2FH LEREKEOBRED KB
IZIBIET & 2BPSE S HOSERHEHITMAL TV 5.

WHE /L —VRIL, BEHREL7. 8kmDKy 7 AR 2L
THY, SHICZO—MTEN LIZHL. ZOOENE
1170 & DBEIAGAE I U THI BB L 720
ETHELFZHFTREMET L Twz, £2T, FIHI
FREREEFFRFVORICSEITTED LT, KBEET
O TE R 2SI BE 2 BPS %, 1DLBYBINEBNIC
20124E B, ZEEIATEATIC20134FERE ISR L7z, AR
DOBPSEB20ETV2a—V 1=y b [FhEN] 222
Zy FTHRLTBY, BUERKEZLEE LV, &
BRER AT LATH L. WMINNEEINL, HTEENT,
BPSEA MR II £ TRNZIE L o TW5. LENEEN
ZonTiE, ZBEBIFNHEAR—ZADORKRT, HEIBED
A RIMNIKE L T 5.

1 ZEFidH 72 ) OBPSHMA R IIRT. 4, €

L3, R THO CEEFETEENE L2t EEEEE
fis (BPS:Battery Power System) Z &= E / L —IILEHD &I,
ZE|REEMRICMHMALL. ZOYRTLICLY, RSEE
PETLTWVWIET Yy V2 BIEETIREICFEEL THLR
BEBHEVRANZL-XICBBSERELLRLICRETED
FOICh ot

1 oanui )
REN 1 LRI

Sl \
Sovqk / \
0 KHFREIHE

1 EEE/L—IVERER EBPSHRESHT
Fig. 1 Tokyo Monorail route map and BPS installation sites

%1 BPS{H#
Table 1 BPS specifications
EithiEsE Z v T IVKREEM
EAREE [V] 720
ERTE [KWh] 203
BT 1 — VB 20E5l, 235l

J L= IVR~IA L72BPSIZ, EH DS ONEET) % K5
EHEEWTHRLC SEREEORENLEZND L EDBIT,
JATHRIZ C O 2 hOF B BB M52 &
TEIPAIEH SN, BT AV F—L FIhs.

36 T EAEEIOEHFI L H T3 TCOHMIR.
JiL Y AT BIEEE G2 D@ EIROFEERE L.
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Fig.2 BPS monitoring screen
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BE AL 2 [ 2 LR T

2 B kK
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(7 BV | I ZERIRPIAME . RIS WIEEIRRE (SOC:
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RS
- BED SEEOBEREIRZ LY BT F 3 v
N EOHMEEOEABLHPALL Y, T A MK
WB L ORERFENSLTES

- FIEEE TORRT ADPIRE L WD, BOERE
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< BT AV F — DRI B R, BN e Wz,
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c A ZXDFEE L i), EE R L C R E
B EDERBEERITS BV

-BPSHSHOBEICE D 5 v ¥ 2k G TORM
THHEDZHET 522 LR TES

3 ®» X

(1) FIEEET
OB E L 25 [ Y AR THi2 5 RS % B
L, PLTORWREORFLZHEBTE 2.

(b) EY a—ILigE

3 ABEZ-vFTIKFEM [¥HEI]
Fig.3 GIGACELL high-capacity nickel metal-hydride battery

(2) #HIEIEE (GENEITIERE

BPSDO A TOEAGESTHHEIZ25kmTH ), Thid, &
HEATAEE T AT v ¥ RIS, Y HEE i) BRICH
HEEBIDITBELE 4B B R 7Tkm%Z 14712 Bl
> TW5.

BPSHI AR, HEE L—LEHICEY, Dlo [FkE
171 B XU [HIERE EETHEE) | O RE 2R L7z,

»h & HE

EANOBEFERCLEBIVEATAICHBMTE
BPSORZE - MAZMED T FIFETH 5.
B, KMo THWHB X OHEMN T — % 2 TRt 7272
WHEE ) L—URICH 70 CTEK#o B E K7
el HlAy v S=— FAHeLEBEY ¥ —
AN K—#H BEA)
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- « LNGI#EA, LPGERAM, WA, X ofaM, 27, E da Indéstria Naval SA. (75 1)
=] 7 7 nseada Inaustria Nava AL P
T P
ARG, FFSEAR, JRAE IR, IR H S WAL TR AT RS 7) ()
R g AR AR A BR AN w] ()
T T
c PREH, PRy AT A, KEH TR
c =y VKEED X7 EL®] Kawasaki Motors Manufacturing Corp, US.A. (7 £ 1) /1)
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1 N Kawasaki Motors Manufacturing Corp, US.A. (7 A1 #)
t - 4 — ) ;E—f?—ﬂ-/‘f 77 ']/ATV_ ([T_El] _}\:\; . ) l/ P Kawasaki Motores do Brasil Ltda. (75 ¥ V)
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® & Kawasaki Green Product Promotion Activity
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£ E RS

R R & # (T105-8315) Wtk 1 THI14% 5 &
M F & # (T650-8680) SeHEMATHIEAINGI I THLIH3 S (MFZ)AS VS T-)
WA (T673-8666) SLHILBTAMIINGHT 1% 15 (HATHN)
it B & Xt (T060-0005)  HEMABI KL 462 THS% (RY V=474 A7 $012514K)
R oAb X % (F980-0021)  EREMIATHEX PR TH 6 %355 (Rut@mwiliA e v168)
OER % A (T450-6041)  EHRLVENTHRERITHIH4S (REY FINVET-X)
B # X # (T530-0004) AKRPBUFRRTALXEEE2 T H 1H29% (AR E L)
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Fax. (03)3436-3037
Fax. (078)371-9568
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Fax. (078)991-3186
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Fax. (079)435-2132
Fax. (0877)46-7006
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Fax. 66-2-163-2841
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& 86-21-3366-3100

B 55-11-3289-2388

@ 1-917-475-1195

& 971-4-214-6730

B 44-20-7588-5222

@ 91-11-4358-3531

B 7-495-258-2115

B 55-11-3266-2790

@ 86-21-3366-3700

Fax. 65-6224-9029

Fax. 86-21-3366-3108

Fax. 55-11-3289-2788

Fax. 1-917-475-1392

Fax. 971-4-214-6729

Fax. 44-20-7588-5333

Fax. 91-11-4358-3532

Fax. 7-495-258-2116

Fax. 5-11-3266-2853

Fax. 86-21-3366-3701

T 86-411-84748270 Fax. 86-411-84748275
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