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Revised HS TSI on Rolling Stock (21.02.2008)

Revised HS TSI on Operation (01.02.2008)

Revised HS TSI on Energy (06.03.2008)

TSI on “Safety in railway tunnels® (20.12.2007)

- TSI on “Accessibility of persons with reduced mobility” (21.12.2007)
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g% DC 3,000 V2 &3] AC 25000 V == DC
1,500 V&= B2 AolE ®eolal =, 53] DC 3,000 Vol -5 =ellAe =
ANZHE DC 1,500VeE 2Fo]= Holx ¢lo] DC 3,000V e Aeural wAo|
Be a7l ey

o

i
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)

N
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e AT AU E wssh 2T AR HEol
ol g, B8 Bare] A9 DC 3kVE Fd U] FEetm Qomz ofo] Ge
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o EP A/1F=e] &S, BB AT G =Y mer BEAxYY AAE
ok Aol ALHOE /S Yo} A/NAFE GE U HEIE AA
ggstt A7 Was ARAVAEE ARA/AR walA LG e)
FABEH o AYG

o WHANAEE AFANAEA vsiA FA F4dol shsstel WAk F7}
Fasta, JF71sh & Hult glol WAMus} ddstns Fwd 2 gA
AP FEIE dest ol fRARFUE BUY £ AL

. N WA A
- X
e SEA WA ETOpY A
AEHER
. 134.9km 41 3 44
(1-4540)
A TIEAE
270km 5 19 24
(Hee-50)7)

_81_



M
of
ot
i
2

A4 (25V AC) 23 374213000V DO)

Clegeue AekEeNE 1500V DCE

HA:AN o] O
o A FHe AHgete] WHA A
.Z‘}% L - =

o HAMN}E Zdsto]l Al A 7t

ARol o} Aol F4 ey
o L}3lo HlA zeto]
ANANE Agstel Sdats g T 0o DO WIVERRE el
M ol WAL AA AL WY &
Aok
e
« 72 G AR A

@) =vo] A4 w3l 5 DC3kV gy 7lE &4
o & HIHDC3KV),# AloHDC3KV,AC25kV), F=(25kV)5S HA7|d= HHF
Hhalo] B sty AXA, G5 [AAdn 44 A2 As 2YXFHE A

d3tm =el= DC

- 3KV AFAdH] Fofd MEAS 7 2HRIJE AlA 3HAE
£AEE ePsts Ugtoln 7|& MdToln] HZ DCAVE 25kVE 2Ry
o2 zAEAS. 2¥< DC 4 AA= dutdoes® w5 DC 3kV,
Maximum permanent : DC 3.6kV, Maximum no permanent : DC 3.9kV %
Minimum permanent : DC 2kV. ©]#3F A} A EEL F9H ¥EF EN-501630]
BAIEO AE

o DC 3kVel 24 £+ 9 33 AAldA AHe A £=+ 220km/hol™ £
AH o2 FH 7L -15C ~ 45T o]tk DC 3kV->AC 25kVo=zeo] Zqk W
74 ¥ A 29RloNA B 2ol ol FoA L Sl= Ao E FAMIE

o Z2#|QlE seville HAA & DCKV AAA RS E& FASAL AAMIEE o|F0E X
Aate] A7 oAk WAske] A S WA ARIZE US olek ol Hap-

AR 2ol e )E RE BEARL 99} /AR ZE DCANE AC
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A& 2 150km/holstollAs S23] ARgstE= X9

2 dstol tht A e Aol 2adh

<DC3kV #7134 (=¥ CA220)>

DC 3000 V to AC 25000 V system change in the
high speed line SEVILLA-CADIZ

BC 3000V OCLin
changing process
AC 25000 ¥ OCL
already -erewed

ocL renewal budget

PILLAR, PORTAL FRAMES AND POLES 875.000,00 %
OCL SET 1.475.000,00 §
WIRES AND FEEDERS 3.850.000,00 $
EQUIPMENTS 925.000,00 5
DISMANTLINGS F50.000,00 §

TOTAL 7.875.000,00 $

Warking paried: 18 months

<AC25kV % DC3kV AT (£=71)>
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: Dimensions 1,500x 1,700x 560 (1-428m")
i e "i.il'f."ig"ll Approx. 900kg

B9 SMAA Ultra-ight APU
power—Jspon |

Dimensions 3,000x 1,000 %650 (1.95m7)
Weight Approw. 1,500kg

Cimensions 2.100x 975 x 650 {1.33m¥)

AWY HERUYN Weight i

U] 150kVAE HzddRgx =27] 3 S35 vl

Ir

AHs7Ie) dHdgaried it dvs AVAEAE
A len, F2 Gy s7dEre] 1Eedd=s
o 2] g5}

+& 2= IPMSM& HEV% obgtw] o 283}

Lo

[PMSM-& X*%ﬂ"% Ja3k3t 719 34 %Ezd%ﬂé thA 3] oF 50%2] A
3}, Aast 9@ Ay &4 A0S A

- 71& AE7E AAste aA8FEFY, LG olkH 55 FAHOZ IPMSME] A&
= 93 FFs AFFo 9o E3S Traction EoF, Direct Drive o,
Compressor #¢F 59 Al&FE7t AZ A2 7IgEo] A& 7tsAdS Rl

4.

2 =9 7lesF &4

ﬂioiﬁﬂ HERY FAA 2 e tigk Agrh 233 JdHo, At FFAA
7 BE 4 =X B4, yEkek yEE d2AAMA € 5 e EBEAY FIF
A5 A A=Al 4 Aol 2AFTY. 53 FH FFoe #



Aol A% Ul w9 ol 27} e eqste wHlo] A FiHel o

22714, 37714 g 41714 A& Aol HA solua e FAY.

dxxd o= Exltjo] TRAXX(Transnational Railway Applications with eXtreme
fleXibility) 7]}t A& 23 sHE8 =d &4, 17]8& TRAXX= 4 W

=

oA AgslE DU Age ANT @F IKVBKV B ouz A%
3kV/1.5kVAM & Z53 ZF 15kV o= Ha =8o] 4000 kKW=E A 35
[e)

.

H, AJHL ofdl 9FA Fon, 7t ARF AA "ol u{E& AFEG 1

b .

¥ | w@ | wa Ao mesd | zas | =
Ao | KO 3KV 25KV/S0Hz sy | RV
T Tmw | @w (L A | P

_87_



28l A3} 7]so] AL&H TGV-POS AlAl A&, TGV Duplex(£4), AGV

AR A

FAE e AAE FET C-PCUZE Al=ES 7Rk o3 TdAI2
g2 IGBTY 7l&3 vlo] iii/‘ﬂ/‘i«l Ao}zl ol 7|gto g A3}, 47

7] aa Aea Ui Acles HAxndste 71Ee SFE /%A &
. FHAoE TAHE REAJAX O et FHFI} Fe AL, 1UE3}
2 u4gFgstgoer, HEFAAAE= 284" IGBTUAWEZE FAIAL

C-PCU achieves 39% Weight Reduction

* C-PCU: PCU +APU
*  Weight 0.65:1
¢ Size 0.901

This dual mode system ensures high redundancy against
component failures. C-PCU for Hiawatha LFLRV

KYE ALY 371 9 BEAAGR] FHAAD

o
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Products
g Capacity 250kWA
Weight 1400kg
Shape 2850=980=7390 (mrm)

Capacity 150KWA

= Weight 1280kg
Shape 3650=980=708 (mrm)
System Double queued series

Capacity DC37 5v-18kW, ACT20w-13kVA,
Weight 545ky
= Shape 2405=650=500 (mm)

Selling Points

& Adopt IGET in the switching element.
(Miniaturization and Moise reduction)

® |nstantaneous voltage vector control method,

& Semiconductor circuit breaker (High reliability)

Latest modal

N

< < SMA RailwayAte] 7€ HReXAdZA] AFH ddsd HAAF vlad
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<ZY SMA RailwayAte] =74 & Bz AR AA AL

Item Specification Remark
Main Circuit High-Frequency DC/DC + Inverter
Resonance High-Frequency Switching ,
Method | Control Method Constant Voltage Constant Frequency S 20z
Cooling Natural Air Cooling
Weight 2,200kg
Rated Power 312KVA
Input
Rated Voltage DC 1500V
o Outpt 2 x 140KVA (3Phase AC380V)
Voltage DCIIOVE2 X 16kW)
Chokes and transformers Input converter
for input converter modules
Apparatus
example
(MEE-ND)
Costumized distribution Input module
and inferface module [rectifier, contactors, work shop supply)
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EG AA AROE dstel AF ALAEE BEHA R AR AZAE
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AskAlE Al GPR(Ground Penetration Radaro]v} FWD(Fall Weight
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B1E QaiA @ A ballastdol] 1EH¢-ES sle] RASI=
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Hybrid Centerbeam

The FleXibeam™ Hybrid Center Beam Car is the optimal
car for hauiing Toresi and steel products. The shorter high
-strength center beam partition allows easy loading of
steel and other producis with overhead cranes

Miil Gondola

FreightCar America offers several mill gondola cars
available in both standard and heavy duty configurations
These cars feature FreightCar America's exclusive one-
piece cold rolled center sill, cast drafi sills, pinned side to
end connections, and your choice of welded or riveted
sides.

VersaColil
o Joining our "FreighiCar Stars” porifolio are the

} = VersaCoil™ Steel Coil Cars, named for their loading
versatility. FreightCar America offers a five, seven and
nine transverse trough design with an optional lightweight
insulated aluminum or steel cover

Woodchip Cars

FreightCar America has applied its BethGon twin tub
design to a gondola for use in the municipal wasie and
woodchip markets fo provide increased payload hauling
capacity. This car can be configured with or without a roof
for municipal waste or other high volume, [ow-density
commodities

Aluminum Bethgon@ Il AeroFlo™
Lightweight. Aerodynamic. Optimum Long Haul Efficiency.

Triple Hopper
dealy suited o haul petroleum coke, taconite pellets, iron
ore, limestone. aggregates, orany type of coal

Quad Hopper

Manual or air operated door system capable of opening
each pocket individualy or all four pockets at the same
time.

Aluminum BethGon® Il

The BethGon® |l railcar promises more carrying capacily.
yet the same structural integrity customers have come to
expect

AutoFlood II™ Aluminum Hopper Car
An outside stake, automatic discharge hopper car, s as
rugged and versatile as the AutoFlood ™

Hybrid BethGon®

Combines stainless steel and aluminum fo provide exira
capacity and durability to meet requirements for moving
eastern coal

AutoFlood [I™ Aluminum Hopper Car
Aerodynamic Rotary or Automatic Discharge with
Patented MegaFlo™ Doors.

VersaFlood™ hybrid steel and aluminum aggregate car
Features lower tare weight. more capacity and

dramatically improved operation advantages for moving

sand, rock or minerals

Aggregate

Features riveied sides, and floor slope sheets that range
from 457 to 60° to handle maximum loading capacity and
efficient unloading of different aggregates.

Ballast
Features an all steel, open top car with riveted side
construction and a load capacity of over 110 fons

Ore
Features FreightCar America's patented one-piece cold-
rolled center sill for years of reliable service

=
d#FEE7] M SdE=r]ed 79, 2012

o Thee) molA R vlel gol UM A nf D AxIAE AAANoR
iz
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<t 5 A 2 B2 Az=dA>

T 3A; s A9 =7 SRR AR A 8] A
A =%, Tk ol Trinity, Greenbrier, Tatravagonka
ETE EULE, Fopol, A= Trinity, Lostr, Romvag

] B, WA=, ol23lElY Amsted Maxion, Trinity, Greenbrier

] vl iyt Trinity, Greenbrier, Freight America
ofazg}7} ol olgh ol E Transwerk, Kwik Fab, Wagon Pars
o}A|o} 7, A%, 37|28 China Southern, Texmaco

A= The Worldwide Market for Railway Technology 2007-2011, SCI Verkehr GmbH
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<3 DC3kV-AC25kV ZAAF7> <71 #7189 3 ag=>

DC 3000 V to AC 25000 V system change in the
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