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Train European Vital Computer (EVC) @

* Key features
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ol
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* HKey Benefits

- Agenerac Software application canfaguratble by data
preparation

= Extra features and fenctions to interfaces national
systems or radio communecation.

- Demanstrated in commercial operation

wsor ALSTOM
[ 2-12 KB SRR
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(P4) ERA(European Railway Agency)#§
PV SBEE RS (ERAVRL IV E (1 TR o 7571 47 2004 5 4 2] - Sl
i =L VIE1AT (Valenciennes) Q@HI T EJ[JI%*JE{‘JE:I? (Lille) » F17 #3100 * -
J° 2006 = FISEE[® 0 = fol {57 RLHI OBV IS H A - YT iR

PR -
L PR pd

(1) OB PRSI 2-13 )

Railways in Europe

VaMages ln Euiaps

electrification
21 signaling
systems

= 5 track gauges 5.:%5

= 5 classes of axles % ﬁ
load T

= G line gaugas {_f:l
national operational i :

P eohimgs s

FEHY SO

15 kv 18 i '
Sk O
1530 D

Lite, Blacesniloes 2011 EFETH B cormarwioms

i 2013 BEPVEBEE AP

B.21 FESEARE BEEE 5 o
C.5 FERAE W SEFE =0 o
D.6 #! mmfkiﬂﬂ‘*‘

E.5 FESE R, o

(2) BPVSBEEBRTEASIET (Y1 2-14 T

signalling

[aws |
[TEL}—

[rwad o sovm |

IJI';PJ. -.llz; |
T A
[Emrcan o

s
(BACC  REDD|
R EFETH B cormarminme
ugﬁl 2-14 ﬁ?"'\';@,n%ﬁ'ﬁ'w rr«J—] U
16
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2.ERTMS fi /7 (RS U1 2-15 57 )
K ERTMS = ETCS + GSM-R

—=va, ETCS:stateofthe art
o ATP/IATC
GSM-R

Cafre - : [
G3M-R: train radio
radic & network based on public

standard

Libe, Movember 2011 ERTMS eormmmtenn

[f' 2-15  ERTMS A 7048 U1 2

3.ERTMS A5 1 - By [

(1) ERTMS fi' '] E'Jﬁ%f@%tﬁi’uﬂ%ﬁ Bﬂﬁ’ﬂﬂ'ﬁi‘% ERNRIE

(2) ETCS " ff |7t [ARESEERSE Y 0L ETP0R800 i iy -

(3) ETCS L2 ke 1 = B[ e sl Bt » | Jﬁﬁx 'J)F%[fﬁﬂléé%‘é'_“% °
4. ERTMS I/ Iigﬂ[‘

(1) ERHEA R A=A

(2) & [ paHER 500 km/h o

(3) W U] 5

(4) B R S 0T T Il B Rpr e 9,

() RS FRRH BhA4E -

(6) A5 Dﬁizﬁlﬁ‘[ e 4%35%@ R g o

(7) VP e -
6. ETCS i)

(1) P =t g ORI 04 3,000 Km 780 1,300 H (I -

(2) 2 il FHE1E 30,000 km {5 B -
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(3) ETCS TR ¥V 53 T > sk 2-1 i o
7. GSM-R 3}

(1) 70,000 km SEiEif| 1 o

2) =%y 7 B EE -

(3) =157 120,000 i Hff) > 40,000 HAAH I -

(4) ZEER I 2 ] Y S Y TR R -

(5) ETCS [ ab b = 2
A. 2005 & -5 El--Lerida (300 km/h » L1)i% o
B. 2006 F -Ef£F,--Napoli (300 km/h » L2)7% o
C. i 3,000 km G| 22 ETCS 13 1,000 #3I41 -
D. fiplses [ 777 S 1,000km - F5-F (K36 800km Sifi] 1 «

#2-1  ETCS G R55 @ p= ih

Austria 6 E62 502 1004

Belgium * 506 506 407 478 A
Bulgaria 130 130 600 1=
Croatia ] ] 130

Crech Republic 11 21 i1

France ** 217 503 %E O™ 2600
Finland 0 0 X 100
Germany 461 a 408 816
GreEtE 136 ,: A 17,4 1269,4
Hungary 23 £y 4 154 343

Itaky @. 308 525 177
Luxembowrg 186 275 450
The Nﬂheﬂf@ 43 317 285 630
e [ 8 8 311 622
0 0 411 822
akia 0 o 33 106
K Spain 533 744 2052,1 a0a7
Sweden ** B2 &9 2607 2855
switzerland 557 630 37,6 a4z
UK 24 24 7 N7
Total 813 a6 10490,1 19302,4
Lille, Movermber 2011 ERTMS comarsione 1

(¥') BOMBARDIER ** il

Bombardier ** Fil VBRI L pEi = of Sp g 2 il - SR EpE e
TR 27 AR =S gl SR A 2 o TR 2 TR
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R GTIRG ﬂéﬁ'ﬁﬁ‘?[ﬁg °
1.Amsterdam - Utrecht £ i /7 (Z/Dﬁ%ﬁ‘ 2-16 Fi+)
(1) it ERTMS 2rigst 2 EIJ?HF FF o~ U PEERPER ST .
(2) [E"| Bombardier ** Fi] INTERFLO 450 ERTMS L2 7 525k o
i

(3) ASHE EIJ? BETH o BOl R P -
4) ﬁc%ﬁh@FML\En3k>%%%$QMMmmp
(5) BEREELA - 1% 26 km SHNFRERBL 2 (K 2 IR -

(6) 2010 &F 5% 7 o

Dutch Bombardier ETCS Lines

o Ml Crge

i

PilotLine

]

) BOMBARDIER

Q%‘l' 2-16 Amsterdam - Utrecht &85 iy /7

2.ERTMS Level 3 iy /7
(1) Interflo550 4%’%@@#[‘
Aﬁﬁ ERTMS/ETCS L3 -
B L EUEY i P
C. %}:F IXL ~ RBC » TMS -

D. ﬁ‘“ﬁ UIC ERTMS-R FRS -
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E.fff7 SIL 4 {235 -
FAEH 230V E}Liﬁ%l%ﬁﬁ o
GRSt ey = L P -
HL T Rafy i f‘ELﬁ“u .

(A) 6t e kL 200km/h -

(B) T [FI§ 2 30 Il -

(©) [ IR 42l 30 I FE gL -
(2) Interflo550 ;Eﬂ‘&'&i’,ﬁﬁ(qu\gﬁl 2-17 H.)

Architecture: Interflo550

CTC |mpr|u-|:mmucﬂal:.'m$
IdParty EBI Scresn Sarver Detectors P15
L = =]
. B S | l
l | I
Inputs & Outputs

Radio Links

=

Foints  Level Crossings Balsey

u) BOMBARDIER

qiaj' 2-17 Interflo550 —F%’&’E%lﬁj BN

(+) UNIFE 6y
UNIFE SUR(PUS8E T SR oA - 1992 5 s A L] 7 6455 82
| iREE) 77 ,ﬁrgfg(ﬂ BIEGA ~ flIE Ja“hﬁﬁr%djjﬂ ) > 18 [W%F TEICE
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?F[ 16 s E&H}ﬁfr’ﬁ » UNIFE = fol ”]LI_T??JEI)FEiFIEhmEE% TORRRYED
(standardlzatlon)ﬁ Jﬂ*ﬂ{{%‘?a’ﬁ'ﬁ# (*(harmonization) [@ﬁ*"'@lﬁ’ﬁﬁ% . bﬁ'%ﬁ{ﬂ’
S R R YR I 2-18

1.UNISIG : E5f 53238 > %7 1998/99 Fli 6 % ° fl E[EE, = E,IF Izﬁg"ﬂlﬁ'ﬁl”@?ﬁﬁ
ﬁ[@;;ﬁﬁiﬁfg VK, ERTMS ) #itr] l/”ﬂﬁfﬂq o BTt ﬁ;ﬁ £| Alstom -
Ansaldo ~ Bombardier ~ Invensys ~ Siemens ~ Thales ; 'ﬁf F'I E| AZD Praha ~
MerMec -

2.UNIFE ETCS TF[’E;‘%K E 1 (Steering Committee) : = fo F,‘TIEFUE‘?IEK’%'\’;%E%‘, = ﬁl*ﬁ?
1 F ALY 759 *MH THE

3.UNIFE ERTMS ﬂ Jf}% I3 (Marketing Group) @ = FZ,IF [Eﬁ | PR Eﬁl?ﬁ,l%ﬁ
L LR RS

4.UNIFE Signalling ~ {% (Working Group) : = I ﬁ? ?HiE YV EE S ﬁ%—r
13'a(Non-ERTMS)frEI%$J Ifnyi;is* (W) FTJ ERA R Vg s

Olf_e : UNIFE activities on Signalling

UNIFE UMIFE LINIFE
UNISIG ETCS ERTMS Signalling

Steering
Committee

Purely lechnical s L
s — Hon ERTME
mmlnﬁ;:,‘.}_-ﬁ i & podtical & : I'-”r'l':'.:fl"':;ﬁ':r redatad sgnaliing
. = aralegis apcs - Wik
writing of the iy Comumezni calinn = -
;IIE'I:!'J‘:\. relatad Ip ERTMS maloriu " oA |I1-.1I—.| 5, ERA
speohcaions T
St s
12-18 UNIFE {275 53-8 %045 - i
“F

(1) ETCS {8 L1y : Fre) ERTMS ).V 57 -
(2) ERTMS i : ERTMS ﬂjiﬁ,%gﬁbﬂ%ﬁmﬁo
(3) BERRRA LA BRIRERTMS o3l [ PR ERA T«
() P17=P fipadieBEaaig
L1750 ERTMS 7 = i
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(1) P22 sl - fl i 8T W ETCS L2 F 3 > 7] ETCS LI
]fFJﬂL"; e

(2) I'J ASFA (J'i777 ATP)[E5T447 fi#8 1k -

(3) [l P sy o e P55

(49) ETCSLI &L2? 13“ r%'i‘[fﬁ i [ﬂ i e F‘gjgj_ F/—‘

(5) ERTMS &4 ﬁg%ﬁﬁ FT R g -

(6)  FSRLAGR I o 7 il o g P s

2.ERTMS | lqi}gt’fﬁw[m

(1) Thales > [iff1 {1l %] Interlockings [IV ETCS Jf % %5

(2) FEERT Madrid-Segovia-Valladolid #5754 e) ffl ETCSL1 & L2 - q?{*-[ﬂé'
%’“]TF (Dimetronic Westrace ** F[J?Eﬁi )& GSM-R HE5f ﬁﬁ =¥(Siemens
}ﬂ[ﬂ) E I Thales ~ HJ ﬁifwf [(Z/[lﬂ*;ﬂ 2-19 A=) e

3) rﬁ'é?é?lfﬁ%?l’ Thales * fi ,ﬁf%’“ﬁﬁm:ny bl e rERgE 1
R - (U 2-20)
AT D T AT IR (g -

B.ETCS (Levelland2)ﬂl‘*§ G SRR R HLH B [~ REEA [?;r
% 55 o A RS
C.F P 05k 2 FRER ) A b B

(4) %[ ETCSLI(CLC)» ETCS L2(RBC)&.5E3J‘£1@ PR B ™

PCE — ERTMSE Central Control

ETCS Central Diagnosis

ETCS Central llhnlu-.m-.nl: -“I.F';" 1

i gl gl o gl ol gl

W 2-19 ERTMS | II—}\#LﬁkU e Fi(1)
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Maintenance Central - CTMW

REE Vik bo Segovia, 1811208 THALES
q%ﬁ' 2-20 ERTMS H l—r}\'ﬂﬁ‘jUH e HJ(2)
(") J17=F S8 2 il(ADIF)
1.ADIF Eﬁﬁ

(1) ADIF(Administrador de Infraestructuras Ferroviarias) Eb [/ 12577 B |
I ﬁ%ﬁ IR > 2 el R I ;@,HEW(W
[ 2-21 F)

Current railway scenario in Spain

New legal framework. Railway Industry Law 39/2003
=2 Infrastructure management and transport operation separation
- Opening of the frelght railway market to competition

As of
January 1,
2005

Aﬂd": 2

221 ADIF fij/i
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(@) ZRIT [
A'F?I_EE‘[ N ;E%%_ﬂ:lﬁl E‘ﬁl%,tﬂ‘[ﬁmn °
*]i s ,trﬂﬁiﬁ r°
CAEEFRE R -
2. lﬁ }”E ﬁ%,n'lrﬁﬁqﬁ
(1) P18 = fol fglussh il bﬁ%ﬁﬁ?ﬁiquﬁl 2-22 ~ [jil 2-23 F-
) 77 = FSIF& FEERG SRS YR 2-24 -

() WPV EIREBEA A B 22 55
High Speed Lines. Landmarks

1088 - Liwids-Tarragona: 59 b=
[LLE-Tas) | o1 f TR
Cirbaluy Arlmqumme 107w

Toleds cosrmction: Il ke
FBET . Eadeld-Ukiddls| A58 W [EAC-LLE]
[0 kwgh peca Ry 30T
Eadrid-valadold: 1o b
[l = [
bldaga: LE kw
[T -,
1 Tamagena @oercaksas § o
(TaR- A
FEIE - EEd-Cuadiaa | 15D ki
(Lot esal]

[ ma
Eviemstisnal Conescson (o lrasce

D adif 24

[f 2-22 PR R
Adif's High Speed Lines. Current situation

m— O SERVECE (UIE gasgs) 2116 om

=.-} unmEE ommsTRUCTION 1 4TS kim

s PLARHED ! PROIECT 652 km

e TI0km
12

P adifF

a

223 [ FRERER)
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Travel time reduction in High Speed Lines

Wadkid Abcante _°
o —=
[LESHE R -1yt -@
Mgl (g [— ﬂ
Madrid- Bk e'

W e i Tar gt
Rlpecinnd fiamg oera

- ©
Madrad Vallacklic [F=— e

Madrid- S| [
Wadvig Ml pgs [——
Wik il B 1en lony, [F—— 6
E i Milaga ﬂ
a 1 I ¥ 4 ¥ B F a ¥ L) 1 2 1¥

224 i s s

F 22 P RIS s
High Speed lines in Europe

LHIER PROJECT!
CONSTRUCTEON

COUMTRY M SERVICE

PLANNED

FRANCE 1,896 20 2618
GERMAMY 1,265 e &70

ALY w 15

TURKEY 538 815

BELGIUM e

UNITED KINGDOM 13 - 204

EWITZERLAND 35 12

HETHERLANDS 120

PORTUGAL : : 1,008
EWEDEH . : 750

POLAND : : 12

RUZSA : : G50

TOTAL

*Inchading 21 km of HSL with lbenan gauge (newly consbrucied] and 20 kmiin Spain by TP Ferro as conces sionary

2011 SITUATION HSL in Europe 7,895 km
2015 FORECAST HSL in Europe 10,407 km
3.ADIF = F{J ERTMS 7ZfE
(1) 127 ¥ ERTMS Fgﬁﬁi@éi‘%‘.?ﬁiﬁfi% 1,491 km FF[ B (R [’FW48%)0
(2) RVEBEN--*1SK #5755 ERTMS 1 LB
A.2006 F 03 *] : 1£-200 FlfJﬁ’if} Igf= 250 km/h »
B.2006 =F 10 *| : ﬁ@i@?‘i’r 280 km/h -

C.2007 & 05 ] : g% 57= 300 km/h ©
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D.2011 & 10 5| : ERTMS L2 > AR IETIE B 300 km/h -
3 B t@gfg'-ﬁ;nﬁéﬂjgﬁﬁgjﬁ%;&%ﬂﬁﬁ F| ERTMS 75 o
(4) 1 ERTMS %ﬁﬁlgjﬁﬁ'—éﬁ%ﬁf} > YR 2-25 B o

Spanish experience in ERTMS

iﬁww&-Huﬁ{ﬁ
ERTME LY

P - ek
ERTME L1.2

i i Tl rosdbonm
FRTHMS L1.3

i sl cobel ]
ERTRMS L2 5

i L Bagin. oo |
| ERTME L1-F

FHTNW
2 odif T 20
[ 225 [FiZ ERTMS Skliesis
(1) 4 BB B i
1.SBB #% ERTMS 51 /

(1) Bern -Olten [%‘j{ﬁ ERTMS =7k » Z/[lqgﬂ 2-26 Fr. o

Bhuation and Raneng

Bern — Olten, ETCS L2 ] SBB CFF FFS

i - iy < Doty - ST ST

ﬁgﬁl 2-26  Bern-Olten {51 ERTMS <=7 i

(2) Lbtschbergtunnel [i3¢1 ERTMS 77 > i/Dq%ﬂ 2-27 Hr o
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SBB CFF FFS

Situation and history

Létschbergtunnel, ETCS L2

y to 110 trains a8 day, mixed traffic

Ferden
Raron

'\_\\‘
.
Stegl Y f\q ot
-

Portal Niedergesteln
"—" -

[f' 2-27  Lotschbergtunnel [55¢ ERTMS 7% H

EU R T e TR L L [

(3) SBB R F‘[J %72 ERTMS 35 & o f][lq?q‘[' 2-28 Hr4. o

SBB CFF FFS
ETCS in Switzerland 2017.

*a EEAEFFARR"

------------------

Lo
— T e 1
[ B TP T ——

e e e R LT - ST |

qal 2-28 SBB &R il %50 ERTMS 8 5 #li
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2.SBB @ ERTMS 55k [

(1) SBB il sl ERTMS 5 i W U > IR 2-29 . =

KT SBE CFF FFS

Sirabegy and way forward

Drivers to introduce ETCS in Switzerland

Improved rail services

absokete or are not fall directives pave the way |+shorar travelling time
towards homegenous  -more often / density
networks. smixied traffic netwarks
anymare and have o be =* The comersione for
replaced, it efficient operation.
S v by < [T 11 )

q&' 2-29 SBB *t ﬁjéﬁ’iﬂl ERTMS £x ‘f{ﬁ'ﬁ?“ MR
(2) SBBt ﬁjéﬁ’%{l ERTMS —F?ﬁﬁl@F%’?‘/i g o ilDQ%‘l' 2-30 Hra. o

=] SBE CFF FFS

Strategy and way forward
Cost effectiveness (infrastructure)

End of 2017

Relevant volume for the renewal programme: Additional benefit with the new techmology-
- B'000 SIGNUM - r’ohrg:ict' m_m :
. =1n n Impnosvemen|
- 000 2US and SIGNUM - Better availability Eﬂh active manitoring
- Bame mamtenance costs
2 different HW-plattforms.
- Basically the same safefy and capacity of the
network.

q\'é.\' 2-30  SBB % fildE s ERTMS 7 5l ! r%’?‘}i Fogg Hl
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(3) SBB il ERTMS <Zik s 4 ¥ - I[1f 231 77 -

== SBB CFF FFS

Strategy and way forward

Cost effectiveness (vehicles)

Before the migration
» Expensive multiple system equipment
» Mational systems
= ETCS is .an add-on®

After the migration
« ETCS only — simplified network access
= Old, national vehicles can still access

530 e Tghesslhusnrg - SEUN

ﬁ%ﬁ' 2-31 SBB ** F{Jﬁﬁ}:ﬁl ERTMS —rﬁ-ﬁ‘ﬁﬁ[iﬁ’?}'i gk w
() ANSALDO flJ

ANSALDO ’* [ilSHaE R ] /1

1 R R A o HH R - R VY AT - R

7R E S ﬂ*ﬂcﬁf"%ﬁﬁ [ Jﬁypm S
(1) M= (e BEGE S5 © ERTMS/ETCS (§8%%) -
(2) PEREE]Fwak o CBTC (M5 ak) -

(3) Sl F% © ATC/ATP/ATO -
ORI

(5) HER =kl = (CTC) - -

(6) S -

(7) FPi-Fask o

(8) WM = Ak

2. ANSALDO * [l st 1)



(1)  ANSALDO MicroLok IT #f5gisei (11 2-32 )1 | ray
2 PLC ) URHLOE: $RH (S - AR 2 R
B S A T -
Ansaldo STS = Interlocking Products (1/2)

MicroLok If is ASTS “safe plc”. It provides low cost user-programmable safe
system delivery through a distributed architecture that does not require a
controlled environment and can be deployed in lineside cases,

Generic characteristics:
+  Free-wire iInterocking

+ 1 MicrolLok Il cardfile replace ~ 4000 relays

+ The operational configuration is defined primarily within
application logic software

+  Modular design of the MicroLok Il enables each customer
to custom configure a system that meets specific
requirements

+ Mot all customers will use the product in the same way =
system is customized per site need

<
— mmrs
q*?.ﬂ' 2-32  ANSALDO ** ﬁj MicroLok II ?—FF%F%"[EFJ—T =0 -
(2). MicroLok 11 %‘F?f—f—?ﬁ’ﬁj %#TEIJ ?ﬁ :
A iR q’fj"ﬁ%é'—ﬁ
B “— i MicroLok I f555 4176 4,000 ; 1"%?# aﬁfﬁ: °
C e o I B B S
D MicroLok II Elflﬁliﬂfﬁ%ﬁﬁti'?% R T ] AR T o
B R i A
3. ERTMS/ETCS i H A
(1) &ANF]51- X ETCS L2 (Rome-Naples 2005) °
(2) {1720 53— {5 ETCS L1 (Madrid-Lerida 2006) -
(3) FlE& 27— ¥ CTCS2 (ATP ETCS-based 2007) o
(4) B EY- RESBIEE o4 (Thays) iy ETCS L2 ﬁlﬁﬂ??ﬁﬁ °
(5) FEBI5Y- X ETCS L2 (F N
(6) FIIF=2Y~ [ ETCS L1 &L2CH N
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(1 - ) B#y(Tram)T2 HEFE

LI
P ] DS R Ty R e e gL
CiEAE R OIS SRR e IR ats S IV L 8
RER - R S PO - o RN SYSTRA i B
AR R R (Tram) T2 ©

2. R
Eﬁh%ﬁ%ﬁ%(hght Rail Transit System, LRTS)['?f“"'«TJiE[?Nﬁ'%
T *EEruﬁﬁ'l@/ﬁﬁ’hﬁﬁéﬁﬁ%ﬁﬁﬁﬂ PR TERP ] ]
E{Jj/?ﬁ’{g{gg&%:?;aafqﬁzﬁu{g_;g@% R EIJ*F' BT R T *E
TR PRI A AR AT e 2O
(1) #up= A
R SR R A B S T BRI ) 2 O
(embedded track) m Flv="E71iEi (open track)ﬁ’rjﬁ‘
(2) +E-H
= E}l%ﬁlfﬁi o Eﬂ?ﬁi EJ’F}(}}
FI'%H?“J’F’}(W%' 2-33 F )~ R
I’E'J?“J’F'} IR ’F",E“T) I
NG~ U PR R R ——
Hiw E}g*%ﬁﬁ TE!:E%[EF bﬂgitl% —
= [ 2-33 BRI
(3) BFFak A
S A RS e EP? R g R B
SRR SRR AR AR .ﬁﬁ[jﬂiﬂf Iub}g«w}ﬁ?ﬁﬁqi' )
AR 1R
PR = el @ S 400mm 1) HPE R VRAR
i (low floor LRV)(f/[lq%ﬁ'Z 34 By 5 i 400mm = 700mm
AR E I ¢ T00mm B L AR FE o B
vy B (TR P SRR R AR R
R R R R i Bﬁﬁl SHUE ST
% (SSAFET o O B i b F L SRR - R
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YT P e e SRR A 30~35me TR R
45m> flI Sy PrresT 2. 4~2.65m e S FHEEOER - A 5T ELY S
BRSPS T T PR R RS R RO L U
R AR PRI D 5 1 N

H2-34 0 (SR

1™
*%fﬁﬂﬁﬁ“ Fk U FESE ] 600V i F(DC) »
750DC ~ 1500VDC = #ﬂf? 750V PSR LE d % )7

H o R ﬁ?*<T(cpA17#L ) 2 e L
%4?’3E#ﬁéﬂfg\?% HORIESTE > 2 e
{,JFJJJ[H RO B S ) @t[g& == ?ETHE&%LA R R ;@
S A NS e

SRR A SR ﬁ? 2y R | [ A A e
ﬁﬂJ?\ AT El’:_EJ#’J/—;\\j]E[_—!‘D;]g\ R H (IR IE4' \‘_zri ﬁ?l_ﬁtj
f”)’?DAnsaldoSTSEﬁﬂﬂéijfT&amWave:rnﬁ(yp$ﬂ2-35Fﬁﬁ )
=1 AAFA B (Mi lan) B #7805 (Naples ) S 557 28— (911
i 2-36 7 ) » RS ST LY B ]
ﬂ‘ﬁﬁﬁﬁﬁﬁb%ﬁﬁ$lﬁVﬁ”ﬁ*Wiﬂ #k
FEFABASE R T P g o (R I gl ) VR gl
@“#k AL AR e 2 ﬁkjﬁﬁVﬁ&?géﬁﬁﬂj
R b o

32



TramWave ground-level line module

Q‘;ﬂ' 2-36  FHAFL E%”f:' T ;ﬁ —F?Jt;\

£ R S 2,000kW » H T SRIBERING 2 Y E o SR
AHT2.5 TR o
BREFE A > RN BERE(Cab Signalling) W &b B
(Wayside Signalling)= ?El%ﬁﬁ o
(A) i FoiRE
ﬁ[f%%ﬁ”ﬁl?lﬂ’%ﬁ?%? I’:,#I:»HI,L;\ R TF[EI?E??“;“F"J
TSI R 2 EERE RS RGO
SR T AR ¢ R
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(B) EslBESE

PREREEL 55 5 g e R BT E U R
FUEE D PPl 1 B R %rﬁjﬁ%ﬂi"* ARSI 7 A Rl
= kL &30 3758 (Inter locking) B T il (UM
2-37 Fi) }-I%jﬁrﬁjéi'—é‘. 'Elg;-{ﬂlidf[iﬂg'ﬁif (P
SIEIREZE ﬁg% J/F%TF"H“ A B R Eﬁyglbﬁlﬂ&k}i
o R i =8 !
Tebkbi 4 - (IR
ffjﬂﬁ\§‘r/ﬂﬁl§[]1_|: i
RPFVIERS A S
’ujg'ﬁﬁ Lign!EJJ%F
I Jﬁ@%} RSN
oo

B 2-37 Rl

LV F ﬂ?”FE (G QEE*L\Z/IJEII'RiiEjiﬁ}@ ’
T [ < B O 10T S TR R
it '?Effjﬂ%%#’ S AN IﬁQE}L/JﬁIIQiﬂIﬁ}"H@E}L&
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ERTMS Level 1 - Equipment

Conventional Signal -

Track circuit
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ERTMS Level 2 - Equipment

Antenna Radin Block Center
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Track circuit

Eurobalise
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ERTMS Level 3 - Equipment

Anlenna Radio Black Center
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ATLAS : A complete range of products and services
|

Signaling: from individual products to complete systems, a portfolio covering
infrastructure and operators needs
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Atlas: the leading ERTMS solution

Atlas tranborne equipment overnew

TRANSPORT ALST@'IM

Developing solutions to meet operational needs

ETCS L2 evnlution

Hand Held
towards SRS 3.0.0

Terminal (HHT)

Hey Managernent
Center (KMC)

Diagnostic Data
Collectian

GEM-R
Monitonng
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ETCS line Nuremberg - Ingolstadt - Munich

Technical Parameters

| 171 km dodble track (B9 km - 82
km)

B Operghon spesd 300 kndh (200
kmifh Ingolstad — Munich)

W Hectronic & rel@y interlockings
Semens

B  Cperational ETCS L2 systemn
Socording to UMISIG 2,.3.0d

m ZRBC

B Baliges 1.000

B Stan of operation with LZB. May
FiLR

m  Start of operation with ETCS L2
Decamber 2009

THALES

Hil-Zuid - the Dutch high-speed project

Part of 1he Europssn High-Seeed nebwark,
connecting Amsterdam with Brussels via
Rotterdarn and Anfwerp

® 300 kmith High-Speed line

B ETCS Level 2 with cross border trafic and
REC-RBC connestion fram different wvendors

B 2w 45 km double frack

m ? REC, 300 Balisas

B Handover to customer July 2007

B Commercial passenger operation end 2008

THALES
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Gotthard Base Tunnel

Parl of the nebwork siralegy of the Swiss railway Tor rapid crossing of the Alps (MEAT)

B ETCE Level 2 with specific features for tunnel

W 230 Kt

W 2w 56 &km o unnel 4+ connecting trscks

m | RECs, 1050 balisas

B 3.5 min headway

W numbar of trains (220Tay; 40 P, 180 )

B Commissioning 2017 S
- LR e

COwerview ETCS 2 Interoperability in CH

Vehiclas
NBS-Fleet var. Fahrzeuge Re 454 ClSa LPINCI 2
8+ 2 types [ 68 wah 5 types ! 42 vesh t 1 1ty ! 14 brans
Alstom Slemeans Bombardier A l=bem
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Electronic Interlocking

rinciples of Systemn Data and Software

Software Structure Interlacking Lavel

- Site speciic configuration data

Emion

s

Cslomer
Application Softwan A dagmaion E
‘ T Country genene Systam 5w
r
.’
ri FOGEK-Ingribee Y i
‘f’ TAS Plifoam \ f
‘f FPUAR-hsihic: \ — Generic TAS-PLF, commenly |
.f'f Macrokemel, rivers "\ used in REC, XL, FEC, OBU ‘
/ HARDWARE D6, FENTIUM, Alpha RISC, \ 3
GROUF RESTRICTED T H A L E 5

ERTMS Projects in Spain — Main Features

ETCS Level 2 with Centralized ETCS Level 1 as fallback
solution and ASFA (national ATP) as secondary fallback.

+» Spanish High Speed lines: first projects in the world where ETCS
Level 1 is the fallback system of ETCS Level 2.

Technical Solution that integrates systems of several
suppliers

For example:

+» Connection ETCS L1 & L2 - Interlocking from different
technologies ( suppliers ).

+ ERTMS track side equipments connectivity from several suppliers.
+ On Board Units from several suppliers.

REE Wisit to Segovia, 18.11.2011 THALES

61




Current railway scenario in Spain

MNew legal frameweork. Railway Industry Law 39/2003
= Infrastructure management and transport operation separation
=* Opening of the freight railway market to competition

Axpigament of Conafrucion
¥ Agrmen rabon %mﬁ.‘ﬂﬂ

..

January 1,
2005

Adif. Functions

Administration, maintenance and renewal of
, commisioned by the

struction of new lines when commi

rations «

networks, the State and the own one

Maintenance and renewal of the own network

Collecting f
of infras
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Amsterdam - Utrecht Overview

Provides an operational pilot and step in
Hational ERTMS implementation plan

= Design, supply, install, test and commission
INTERFLO 450 ERTMS Level 2 System

Mixed traffic: intercity, local & freight trains
HKey national corridor

The project invobhred a national XL adaptation
& ETCS introduction & Pilot Line

The Pilot Line included a 26 km double track
Pilot Line, 2 stations, 2 test trains

Contracted May 2003

Commissioned (phase 1) December 2008
ETCS Commissioned December 2040

& year Maintenance Contract

) BOMBARDIER

Amsterdam-Utrecht Architercture

____[" 2 .
MAD East \*':\ [ MAD West
GESMR) [l

) BOMBARDIER
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Level Crossing, Interface

I— TSR TR S

L
— — = m"""‘ ';L..-'!J_' | ] ] |
Nt am A Bk nar Flura
. S [ a7am ] G
=t g )\ _._ ‘

Autonomous LX has no interface to RBC

Balizes CBF: Temporary Speed Restriction (sent always)
Balises CBC: Revocation of TSR if LX is protected type
Confirmation of TSR if LX is not protected

2) BOMBARDIER

Level Crossing, Speed of Train passing

HEH LN Prodesied Yol B0 ek

- -

e
——— Y s Y e
Bk Bt [Ty Haman
CBF [=t= }_IE"-_‘-‘-' L === [T
1
*

Static Speed Profile (S5P) over Protected LX area is equal o line speed

Mot protected LX trigger Temporary Speed Restriction to train passing the LxX
Static Speed Profile over LX area is determined by applied TSR {e.g. 20 km/h)

w) BOMBARDIER
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Solution: Interflo550

ERTMS Level 3 Wayside Signalling Solution
Movingandiorirtual Fixed Block
Integrated XL, RBC, TMES

COTS hardware solulions (=> future prepared)
Compliantwith the UIC ERTMS-RFRS

SiL4

230V Trackside equipment

Hand - Held Device for rackside workers
Temporary speed restrictions

Train Integrity device for freight (if needed)

Qbject Controller Comms via Radio or Open Networks
(L¥. Trathc Light inbaface, Paimt Machines)
Data cabie based only in areas with many objecs

Level Crossings | Traffic Lights:
Oparaded by the nferfol50 cenral equpment based on frasn pasmon reporis; lbcal conlral equipment; or & mix
Inbarface to LX mes-use datedion systam == aulemalted M8 rreocabion
Sapipans "count-down” imers

Stand-Alone TMS function or integration with 3 Party TMS

) BOMBARDIER

Kazhakhstan - Zhetigen — Kargos (China border)

INTERFLO 550 & INTERFLO 200
300k

6 stations, 9 passing loops ,__,__
298 points A
green fleld -—:-:-,..._. :
Maoving Block : \
Sil-4 "

Fre|ghl_ traffic hiiik /J'J'

Radio based in open ling

Interlocking & axle counters in station areas
TETRA radio (not ERTMS - GSM{R))
Commissioned end-2012

Client: Kazakh Railway Authority (KTZ)

") BOMBARDIER
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The role of the European Railway Agency

y -~ ) -..\\_
{ Representative org®.

UNIFE
EPPTOLA

Mational Safety
Authorities

Lillg, Mowembser 2091

Working parties e ativllity &

Social dialogue
coamemittee

Econom iE Su r\rE',,r
group

Passengers [ Clients

-
o
-—
m
e
=
wi
{ ==y
]
e
-

ERTMS comerstons 4

ERTMS - a major industrial project

Lack of harmonisation in the field of signalling and
communication was recognised as a major barrier to
interoperability and to the development of competitive rail

services in Europe.

The European Commission sponsored the European Rail
Traffic Management System -ERTMS- as the remedy to this

shortcoming.

All the major suppliers and railways in Europe contributed
to this endeavour, which is recognised as a major European

industrial project.

Lille, November 2011

ERTMS carmeratons L
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\V/L
o The European Deployment Plan
- Adopted 22.7.2009 by Commission Decision

Ensures gradual access for ERTMS trains to more lines,
ports, terminals and marshalling yards without the need for

national equipment.
Total deployment over 24 000 km of ETCS, two deadlines:

» 2015 substantial parts of six freights corridors (totalling
over 9 000 km)

= 2020, the corridors fully equipped (another 5500 km)
and a number of key freight hubs (approx. 10 000 km)

Lille, Mowvember 201 ERTME comersiomns Fat)

ERTMS - a European governance

Mational
Authorities

Lille, Mersmmbaer 3011 ERTME cornerstone 26
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12
unife ﬁ What is UNIFE?

THE CLBOPLAR FAIL INDUS

UNIFE represents the Europasan Rail (Supply) Industry
B Based in Brussels since 1992

m 22 permanent employees

B A trusted partner of the European institutions in all matters related to rail and
transport

B Full members: 77 of the largest and
medium-sized companies in the rail

supply sector
B Associated members: 16 National s =
Associations, representing dmmé"l,m{l T
£ liers of railway equipment + EFRTC
e e y 'V &

L l.lll_'lnlrl_mEmh-r: hI;r- an B0 mnr:'illlt
shara in Europe and s ?'mum an
50% of the wm‘lpadwida i uction of rail
equipment and services.

< e\
unife ﬁ UNIFE’s activities

THL CURDELAN R INDUSTRY

RAIL INDUSTRY

EUROPEAN UNION
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unife ERTMS benefits

| « More competition on the
"~ rallway market

+ Levels the playing field
with road transport

Linique EU
Standard

]
|
/ -

s . * Increase capacity and

-,

« unique signalling system = speed
more competition on the
supply market

+ Global standard opening
worldwide markat * Improved safety
opportunities

* Reduce life cycle costs
& investments

Y

\

Towards a global signalling system: market
evolution in non-European countries

 unife

B Why are countries for which interoperability is not an issue
investinginto ERTMS?

B Benefits of a unigue standard (multi-sourcing opportunities)
B Increasing traffic capacity

B Improved safety when ERTMS replaces legacy systems

B Higher speeds

H ERTMS is rapidly becoming a global standard and a proof of
Europeantechnological excellence

B Forthcoming challenges:
B Market penetration of an ever-growing number of markets
B Participate to the American rail renaissance

B Ensure interoperability between new railway networks abroad
(Middle East?)
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SBB CFF FF5

Situation and history

Whjr and which train control 5]’51&[‘"5?
more often / more speed |/ more close

< 8000 — 2000 traans a day
(80% passenger / 20% freight)

- @ B30'000 passengers a day
@ 100 passengers per train
@ growing rate +7% per year

= 80.3 Mio. t goods per year
@ 2200000 t fraight per day

= Total ~11'000 signals for train operation

=+ Maximum speed
w = 180 kvh for line-side signalling,
v = 250 kmv/h for CAB signalling

= Mixed traffic

L - iy s - g g+ 5303 | i

K2 SBE CFF FFS

Situation and histony

Why and what train control systems?

Actual situation:

=+ Integra-Signum (punctual supervision with warning / trip behaviar,
1920's)

- Application: 11'000 signals are equippead with this protection functionality,

= ZUB (sem continous speed supanvision, 1990's)

«  Application: ~3'000 Main gignals with higher risk evaluation are equipped
with this protection funchonality.

= ETCS Level 2 (continous speed supervision)

= Application: two lines in operation: Beme — Qlten 45km double track,
Létschbergtunnel 35 km single

= il « S ol eilonazmy + 371 11 3201 O
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IBK:E] SBE CFF FFS

Satuation and history

Volume of the different train control systems

Vehicle Typ Total Signum/integra Zue ETCS
- 790 790 790 267

& i 4y 406 406 406 56
O Asiasaatd 427 427 427 130
Intervention 250 223 34 14
Tractors 184 =0 63 -

] SEBE CFF FFS
ETCS

The Future in Switzerland

[
=
e |
R
|

Ex b T -1] ETCS Level 2
‘J‘ - - T -

o =

Supervision (L1 LS)

ETCS Level 1 Limited T -_Ei.'_;.. @ >
- I i
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Ansaldo STS = A System Provider

Ansaldo 5TS has both the capabilities and the expertise to be a full System
FProvider andior Integrator, and to provide complete solutions to its Customers,
taking into account in-house products (Signalling, Supervision, etc.) as well as
other suppliers’ system (Catenary, Track works, etc.)

Other Services
(Security, After-Sale, D&M, .|

Supervision Systems
{CTC, SCADA, _..)

ATRIATC

{ERTMS/ETCS, CBTC, ..,
Integration of

Subsystems (from

Interiockings & Wayside other Suppliers' boo)

(MicrolLok, ACC, ...]

Components
{relays, signails, ...)

Ansaldo STS = Mainlines ATC

Anszaldo STS provides full-service capabilities to large
railway networks like India, France, ltaly, Libya and the

UE, It supplies systems for new lines being built in fast
developing countries such as China and Australia.

In Europe, the company is key to upgrading towards
ERTMS, leading to the interoperability of differing
country networks and newly-built High Speed lines.

In the US and in Australia Ansaldo STS advanced
planning and control systems provide vital end-to-gnd
solutions that address the needs of freight, mining and
heavy haul operators.

In the field of High Speed Railway Transportation, Ansaldo
5TS has been a pioneer by commissioning the very first High
Spead Signalling System (TVM) for the first LGV line in
revenue service in 1981 in France LGV Paris - Lyon). More
recently, Ansaldo STS set another landmark putting into
sarvice the first High Speed line running on an ERTMS Lawel 2
signalling systemn in 2005 (& Rome - Naples) in ltaly.
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Ansaldo STS - ATP/ATC On-Board Systems

Ansaldo 5TS designs, manufactures, integrates, installs and maintains a full
range of On-Board Systems, suitable for the most advanced signalling systems
(passenger and/or freight) deployed across the World, like:

- ERTMSIETCS
* SCMTIBACC, In Italy
* Twh 3001430, in France, UK., Korea and China
*WPTC, inthe LLS.A
+ L12000-L 15000, in Mordic Countries
{Sweden, Morway, Finland) and Asia-Pacific

Ansaldo STS — Mainlines ATC: ERTMS/ETCS

Ansaldo STS - Pioneering ERTMS:

= Member of the UNISIG Consortivm since [ts very beginning

= First ERTMS Leval 2 in Maly (Rome-Naples (2008) & Turin-Novara (2008))

= First ERTMS Level 1 in Spaln (Madrio-Lerids (20081

= Firsf ERTMS-based CTCS 2 in China (ATP onboard (2007T))

= First ERTMS Level I onboard equipment for cross-border Thalys trains in
Eurape [iines P.-B.K-A and P.B.A) {year 2008)

* First ERTMS Lewvel Z in Germany (in progress)

= First ERTMS Level 1 & 2 In Libya (in progress)

Global ERTMS/ETCS provider:

* ERTMS Lavel 1 & 2 solutions

= Trackside and On-board Frodircts

= Design, Installation and Mairfenance

= “"Brownfield" and "Greenfield"” projects

= Dedicated limes, Corridors and Mixed traffic lines
= European, Asian arnd African networks
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Ansaldo STS - Centralized Traffic Control (Mainlines)

SCC is ASTS Control & Supervision Integrated System for Railways that
includes:
« Management and Regulation of the railway traffic (TMS)
Passengers Information and Public Addressing (PISIPAS)
Diagnastics and Maintenance {(D&M)
Security and Surveillance Management (TS5)
Power Traction Management (TPS)
Supervisory Confrel And Data Acquisition (SCADA)

R Y

Implemented Functions

* Integrated Operator's Desk
Control Centre Integration
WEB services
Integrated Station Planner
Train Conformity Check System
Lewel Crossing protection
Security Application

R

Ansaldo STS Mass Transit Signalling: CBTC Systems

Fram Driver o Diiveriass.

From new to refurbis hed lines,

Ansaldo STS' CBTC Radio-based solution can be ovaraid on axisting control systems in
order to improwe the limitations of conventional fixed block systems applicable to virtually
every form of rolling stock and guideasway.

Ansalde STS is also an active participant in
European Unien spensering working groups
writing the standards for future Mass Transit
system in Europe.

N,

¥ AnsaldoSTS
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