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Market for railway technology, 2012, &€ SCI).

HE AMSHOo| CHst 5C S 29 7| =0 A, Siemens, Ansaldo, Thales & 37|
7|¥0| Top 100 =0{7f UL} Alstomi} Bombardier= ZtZt 1092t 159 ==

S LIEFHCE 0|Qo| = F= CRSC, 2{A|O} Elteza, M| AZD Paraha 52| Z¥7|




&, 2= Kyosan, Daido Signal0| =2 AXM=ES LIEIMHCE SiemensZt 179 2/
F o[¢o MZHO HERRE B0l & 7S

EICh oh= LSMNE2 129 REZ/FO &S
GmbH (2014), Worldwide Manufactures of Rail Infrastructure 2014).

xteso| OrF A

X =2 WS 2= HoR W
o

HOICHX =X : SCI Verkehr

28N BHS SIS AN ANSYAAH HY 2of

g LA /AXE FEH 2B X ST

pe=

o
=
T

i=)
Iny
ofm
of
=
=
bal
Lo
Rl
Al

Mmoo

rr
N
>
A
(@]
HU
r=|re
T ok
e 4>
30
[

]

BENA 75 W 95E7H2010~2014)
NN JHES St=d FUSUTIE EARM| O A|ARI(KRTCS: Korean Radio-

based Train Control System)S| EXIK|O{A|AHE OtMY =& S W70t St

=
2
>
>.
[
H
_|
Rk
vl
i
et
s 0o
ot
2
\d
i
>
[>
m

o o
of Q&40 FOIX|D YD AT LSAAH JjY F WME ATAE b
Of 2 mf AJAE Al QFHAIT UMOIHS MY & Ut AHo| 27|20
a7EcCt
CBE7t MR cSEHo] DEI HE 30 X 502 ol gty
QR|E4 HRO| WM F22 X0 ALY HS 3 2| AN

Mol Zesict.

I EAEE0|87 HEs
Xtz Qs o &2 +8TS N + Y=E
aolct.

2 ZAEE =M F0|AM JHS0|$ % 200 At Y =T 2PN 2
Ol A 71567km Z o 57%0] Y3t 407.8kmO|H O|E =ML =33lz

oot orHg A M2 90| Motk QU0 &2 S5EHOM 10 LHO| AJAE 7HEHO|

rlo
+
A

%
O HZ7|=e ofzfer 22 MAXRAOR QIs) 470 Hls) HM O &
Il wolzst @70 o= ol

- AAE Al YR YOl IS FOME o Eln) S0 AFYS e

N S LTAL 2EAHO| 0P =Ch

o —




—

bSie)
=

of M

o)
AX
YRIStL, EA

tEt.

.
o

19

=

I

0]

=

o

|

| X

o
=
o

|

o
= —

o] 9| Zozo| BEQES

Hz g g2H0 7|og & A8z =7t Kt

O TELEHF 2015 REE 0t

2

oA B 8 EARE 042 '14H 68,032

PAIZEEA X
o

—

C
=
o

|_12

-
(e}

I.

=
S
o

_l:l

|

—

tAIZIH, Of
NS fI F7e 23 7[&H/W, S/W) 20| E=HO|CL WEtA =L

L
o

l2|d= A
oA '15%4 ©oF 73,0269

o
=

|

e

=

O mEtM M Est MFArdS Le{StEME THEA|
A

4

HO7tE EABE FHISS

208 O|d Lol

<k

S
S

S22 o

0| =QatL}.

t, 2015).

—

o
=

to
o
| X

—

2|o
™= =

|

EAEE

3

=

-
o

tof =7HAt

of CH

=

=

(o]
F

=

ME|AF

=

0 A0 ZAREEE FUEMY =0
ZH

T 220|CHx FEDSE 22 0L

EAEEALD, HY

@
80
Okl

xd

<
%0
ujr
]

ol

R

ST
29 Mojct
El

o
s

—

=

AN AlA

=
p=d

I
et HEKt

—

Bioh DbHo[H 747N
u]

HH

=2F7
of 223 #
PR E.

P
=

M7t ofHEr A = EAl

=]
[

i

=
0

@

tel of

JAES

Ct.

3

M
—

=
Ly |

Efiz Ag=dof =Ho| |

=

2N NEo ME s
=

O =2lof 98X HEFA

ojn

.
o

T&ots MRl Xt etEd

=

H A

b

.
o

o
w0

ofn

IR =M 1km

=
=

O AlE2|olE

| —

=

g 2A, 7l

MEHE 82 &L

A

3

=y
o
—

H o[ A0f CH

| E{

—

HAES 225H7| I8 HEA
o




MZ0 FRAECHE A[EO[H XM 0 Ciet F290] 2 &

O AE80|Ee EZM0 Cfst XHASS A= IEC 62278, 62279, 62280
N 5050651t &2 @2l RAMS &5 8l E7F §8&n4S

ARl Ao FoE AXUOY BFS AL 2T HSHAE A

SN AZ20IH RO Ciet HES sAetet

O &, 7|sAtg, HEeTFAY H 7IsetAgn 22 gHe 24 Sl A2
O[E{7} 7HXl= Zls& ¥ddta 1 7|59 dA0 mat AlZ20[H0f chst SIL

2

HES o5t SIL

H=rC
o
i)

(=}
PN

SIL 2|0 IE life cycle issues@t = A
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0 1 2 3 4

1. Software Planning Documents R HR HR HR HR
2. S/W Requirements Documents R HR HR HR HR
3. S/W Design Documents - HR HR HR HR
4. S/W Module Documents - HR HR HR HR
5. Source Code and Documentation R HR HR HR HR
6. S/W Test Reports - HR HR HR HR
7. S/W and H/W Integration Test Report - HR HR HR HR
8. S/W Validation Report R HR HR HR HR
9. S/W Assessment Report - HR HR HR HR
10. S/W Maintenance Records R HR HR HR HR
Requirement
Compliance with ISO 9000-3 implies the preduction of adequate documentation for all Software Safety
Integrity Levels. For Software Safety Integrity Level 0, the designer shall choose suitable types of document.

X EXN: IEC 62279 - Railway applications-Communications, signalling and
processmg systems-Software for railway control and protection systems.
R : Recommended
HR : Highly Recommended
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- GE imagination at work
"7 AnsaldoSTS o

Mixed mode aperation Tempo CBTC Solution

SIEMENS

Upgradability

When the demand for higher transport
capacity arises, existing Trainguard MT
installations can easily be upgraded from
fixed-block to moving-block operations.
The level of automation can be upgraded
from interlocking operation to semi-auto-
mated train operation (STQ) or to driver
less train operation (DTO), step-by-step,
in accordance with the required functio-
nality and performance. Upgrades can be
implemented without interrupting opera-
tions and it is not necessary to uninstall
any of the old equipment. By using these
key concepts, Trainguard MT allows step-
wise commissioning

Mluﬂ llﬂ"lcf mixed mode

5 with
different teain control equipment st the
same time in the same network. This
allows for mixed fleets to be used on

the same line. Trainguard MT is therefore

the optimum choice for mixed-traffic
emvironments. The range that each train
can travel is expanded, whether normal,
express trains, suburban trains, mainline
trains or freight trains. At the same time,
wehickes equipped for semi-automated
ot driverless operation can seamlessly
change over ta supervision and control
operation on suburban line sections.
This also increases system availability
during the upgrade or migration phases

ALSTOM
URBALIS 500 represents the ideal CBTC solution
for urban transit operators aiming to maximize
performance and capacity, while mzmnng
standard i ing systems for
needs.

= High transport capacity and high
availability for interlocking bazed
systems

+_Management of mixed traffic and

THALES

overlay designs facilitate cost-

effective system cut-over and
deployment, allow mixed-mode
operation, and provide an

easy evolutionary path to higher
level functionality.

of an existing train fleat of sigraling
system

= MZXI M A|AH X ZEALS| migration solution

interfacing signaling systems

Alstom®| Z2 URBALIS 4000|2t= CBTC solution0lA{ mixed trafficS
A2, Thales CBTCO| L

MXA Ol overlay solution K&28}7| QA A=
9IB10] YS9t Eot DTO/UTOZ s

53 9 mixed-mode 2 FAFEHS HE
OLXMAH|Q} QIEM0O|A Tt

I

Ot

M scalable$t C|Xtolo = CHQF SIEE J|etstct

r

OtXt7EX| 2 Ansaldo STS| CBTC, Siemens®| Trainguard MT, GES| Tempo CBTC
o Cref

solution®= mixed operation=
823517 28t =2 £F9| flexibilityQ} scalabilityE H|-&st1

2|3t resignalling solutiong A&st1 QU
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= TTE
o
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H
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2 Al H|
&
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XH
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x|
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=
= T T
o
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