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of Zagh oAs Adstr] HallA A H(directives), FE+F& #% 71EAEFA

(TSD 2 2% A%As Adstes 5 2ad PA=gd AAE 753

AdE = 1HHE A e 7[SASA(TSDE 7IREe 2 sto] A 2~]S &
& A= ERTMS EE ETCSE AMEsles dhe HAI=HA &

W o]9] 7] AFSA (TSI Directive 2001/16/ECE EUE 3t o 1 &
ofzf o} #r}

m Directive * Directive 96/48/EC - Interoperability of the trans-
European high speed rail system
* Directive 2001/16/EC - Interoperability of the trans—
European conventional rail system
* Directive 2004/49/EC - Railway safety directive
* Directive 2004/50/EC amending Council Directive
96/48/EC on the interoperability of the trans—
European high-speed rail system and Directive
2001/16/EC of the European Parliament and of the
Council on the interoperability of the trans

-European conventional rail system

m Technical specification * The technical specification for interoperability

for interoperability relating to the control-command and signalling

subsystem of the trans—-European high-speed rail



system
* The technical specification for interoperability
relating to the control-command and signalling

subsystem of the trans-European conventional rail

system
m European norms and * Reliahility, Availability, Maintainability and Safety-oF
standards * Track occupancy detection &k

¢ Electro Magnetic Compatibility & °F

* Class A systems(target system for future)
- ETCS
- GSM-R
* Class B systems(existing systems allowed to be
used during migration phase)
- Automatic Train Control

- Analog Radio
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[# 2-5] DTG & ol SH 4ol ATP/ATO=EOFS| =&

7|25 &(TRL)

2 4 5 6 7
_ _ o Distance to go - 1 - 1 1

Train location/speed determination :
Moving block 3 1 2 - -
. Distance to go 2 2 - - -

Movement authority :
Moving block 3 1 2 - -
Safe train Train protection profile or Distance to go 1 2 - - 1
separation speed profile Moving block 3 1 1 - -
Supervise train speed or Distance to go 1 2 - - 1
overspeed protection Moving block 3 1 1 - 1
. . Distance to go 1 1 - 1 1

Ensure safe starting conditions :
Moving block 3 1 1 - 1
. _ Distance to go 1 1 - 1 1

Change driving mode & operation mode :
Moving block 3 1 1 - 1
Train integrity - - 1 1 -
Train operation profile or ATO Distance to go - 1 - 1 1
Control profile Moving block 2 1 1 - 1
, . . Distance to go 1 1 - 1 1

acceleration Automatic speed regulation :
Moving block 2 1 1 - 1

& braking X

o _ _ Distance to go 1 1 - 1 -

Precision stop in station :
Moving block 2 1 1 - 1
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TAZE A7 o zA, AR, A Sl WiE Aol IFHL Y A EA )

Z 25 4E Siemens? E=AIZEEE ATP/ATOLZ, Aubdx AT A|2~H 7 FAY

’

Bombardier®] ETCS Level 122 /&g o] th&1 o] 7axm ¢}

7h A 254 Azl EE AR

w3 vk
[E 2-13] MEX|5IE 25 M MSAAH M|
T e 7|& M S MH[(ATS) W A S AH[(ATP/ATO)
o s | WATS A Ao A e B ATC/ATOAS & 4]
TEOT ] mw pEed LIRS EA R B R PR R R
B 7 A A5 A | qu}oq 57 %] (EIEsystem)
AT | - AT e AFeEA T4 - WEM] 9% AF 24
Hdl 53 A ] Az A o 2Hg Als R 271 H S35
Ass = B FEd EAx B 7Ed AF A=3=
4 A e FE AR - 87 F3}4(9.5~16.5kHz) A8
¢ A =E AR, AAS A g R 2 U= e A B
353 A37(RY,G) W25 2JE7I(RB)
23 7 - Hd 5] Al R e e =y
oo HANZE7] A B s AR ehA e
. . m QAT A
_ m S FAe gl O .
Cla A]H; sql] oﬂmﬂ g Axp & A6l BHs A
m o A% AE 22 o
A | W ATS Av[(A 25 o &) B ATP/ATOA A5 o] &)
A ] - AN E A AFAA <2k A A E e o) § AHE -
J o] 2] A=} A
49 A | oA e DL
3 > v 5. 27k A ool Loop e
- |
- . =] = = [CRde -] =
|
AL % 4 | m TCC, MSC, LDP, IFC, CDTS ; EC MSC, CDTS
sz = . FFEo 93+ X1101
A H) el o Ao .
- HFE o & ~AE 2A
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(22 2-8) ATP #+SAlY & &

1990 @t} $Hk7}X| = Adtranz, US&S, GRS, Alcatel 5] Ao, MA AE2S
Ae 69 wWolx FFAFYl Alstom Transport, Ansaldo Signal, Bombardier
Transportation, Invensys, Siemens mobility, Thales Rail Signalling solutions®]

70%% A3kl At General Electrice Al2®l dBE FF3ta glom, 2o
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B Siemens Mobility

E Thales Rail

O Alstom Transport

OAnsaldo Signal
17% Olnvensys

[1Others

Current market
volumes:
~ EUR 4 800 million

14%

(2@ 2-9) 2005~2009' A control command and signaling
e 2 HdaeoleE dAwrE

1960 1980 2000 2020

= B
kel
Do
oEtb
>
J_WE
>

(23 2-10) FEANE A7 J[sLMctA

19859 At} E2E S Scarborough RTwAel] FAE41710F bAoA 2~ ¥]&
Aoz AYgstst o] % 1990d7HA] 5% FAEA 7 XA o) A =82 Vancouver
9] SkyTrainAl 22813} Detroit9] people moverZ} It} 20001 74| =
AAA AR RS T Aol F7FA o2 F5a it

2010 7b4] 5047 Awe] mAdolA FAFATIRE AApA Al 2Fle] o 5 o]
o ¥ ™ Alstom, Bombardier, Ansaldo, Siemens % Thales 57 Aol A o] 2] gk A
s TEetaL v FATAINE dAAl A 2] F Y, ot g BH F el Al

o] AFAN], wFASHAAFE, AR APM 2 FFAAE ol FWSIsH

rlr
—d
°x
of
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N
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O New Start B Resignaling

35
30
25
20
15

A |

1980-1984  1985-1989  1980-19%4 19951993 2000-2004  2005-2000

Q= 241) AP M EEAE BIC =2 24

=

H2 EU(European Union)& TAS= AX], AA &S FH3sta Ao

Control System)& 7l&3l= ZlolH
YAE EUZ st ETCS

st 39 A skale,

-
@)

<

£,
—
Re
e}
=
=
ot
ﬁ%
ol
>
=
ftlo
Y
2
2
1)
8
2
=
)
il

[ 2-14] Thales, Siemens % Bombardier?| EAIHO{A|AH T ZZ & &

T&(0104 7|F) e (MAH 2 Z=2HE)

B SelTrack S40 : CBTC, driverless operation, moving block

Thales 1 botroit- APM : 47[km] 5 97) ZzAe

B Cityflo 650 : CBTC, driverless, moving block
-San Francisco airport : 10[km] & 37] Z=4AE

B Cityflo 550 : Non-CBTC, driverless, moving block
-Flankfurt airport : 3.8[km] & 47] ZZ A E

B Cityflo 450 : CBTC, driver operation, moving block
-Philadelphia : 8[km)]

o
ol
=L
i

Bombardier

B SelTrack S40 : CBTC, driverless operation, moving block
-Ankara rapid transit : 14[km] & 87} T2 A=

B SelTrack S30 : CBTC, automatic train operation, logic block

-Paris metro line 13 : 22.5[kml], overlay

Seltrack S10 : ATP, driver operation

-Toronto subway

Thales

H
>

¥
H
|

ol
18
(1
H

B Trainguard MT : CBTC, manless operation, moving block
-Barcelona, Line 9, GISA : 44[km] & 47} Z2AE

B Trainguard MT : CBTC, semi—automation, fixed block
-Algiers, Line 1, EMA : 85[km] 5 107} Z2AE

Siemens
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T&(20104 7|1 &) e (AM2E

[H

2HE)

m LZB 700(M) : A%#F, ATP/ATO
‘Metro Milano, Italy & 77 Z24E

B Cityflo 350 : ATP/ATO, track circuit

Bombardier| =y Qpain © 39km] 5 47 ZeAe

B ETCS Level 1
-Zalaegerszeg-Hodos : 8[km] & 87} =2 A E
B ETCS level 2

Thales -Lotschberg base tunnel 5 37} Z=ZAE
B 7B L72/80
-Madrid-Seville : 470[km], 1% 4!(loop)
A= B ETCS Level 1
1E2AE | Siemens -Vienna - Nickelsdorf : 65[km] & 107] ZZAE
B ETCS Level 2
-Lerida — Barcelona : 180[km] & 7] 224 &
B ETCS Level 1
. -] AR A 2" (ATP), Taiwan 5 37 Z2AE
Bombardier

B ETCS Level 2
-SBB, Switzerland : 35[km] & 47} Z=2AE

. "o CBTCZEAE

CBTC#% Communication Based Train Control Al2=gle] <oz & A LA 57

I~ =
= 5

TAAEE 2 AP HFHor HAEYH DL YA oju] AAHE o A A

Rov w3k ojn] A7 Hol Aol Ag@Foltt. 7] CBTCE
o] ¢l 1980t = #&2 =2t7F o7 Inductive LoopE °l-&3te] <

AfA R FEF FAow AXE Aoy, FAEAe] wHde® 1990

fn
o

] Radio FrequencyZE ©]-&3%F RF-CBTC7} Al ZHE 1o NYCTe CBTC=



A5 AT A, o] Aol FEAEHEA 7 HAQ Al ~¥ CBTCS A
AEo]l o b T HEsE 1HIEE ST
20 A
PilotAl o] Al 2~®l4-= - Canarsie’
A =gEa s vdFst
IWALE A A sk 5 7IRte 2 3 CBTCAI2=®1S pilotgfQlo A o=z
Falgom, o]F LRAEE FL3 71902 SiemensE A5G} Siemense] &

e 45894 e FEsh Aolu, WA 204 Siemens7h AAFHE A9

SRYE e Aads TESE Aot
obefel = dA AA FTolAY @m o] Mula Fo] AA CBTC A& 9
&2l o] IEEE 802.11.x Al £¥5 &A% Aolth
[Z 2-15] MIA 2| CBTC AlAH #&
X o CBTCAI A& RF-CBTC Al&H |IEEE 802.11 AlAH
Hof 2] 7} 14 8 57% 7 83%
+4 15 10 67% 7 70%
o} Ao} 17 11 66% 9 82%
Total 46 29 63% 23 80%

Sllel A88 CBTC Al&®2 dA7HA 570e] Ale]EVE flem, olF &4l

HAE&H AASDSE ALsta EF = &£FAHS =5t Abgsta o a8l
&2 FuUle]l EdE CBTC Al~gle] d3s ddsls Aoz 2% 24 GHz W9
= AFEE A s & 4 Ak
[# 2-16] =2 CBTC Al2aH®| &&
MY AlAHE EM Fo g = X S M2
=34 RF-CBTC 2.4GHz A= AL e Thales
A HAAHA RF-CBTC 2.4GHz A A 7)) =2 Thales
Al A RF-CBTC 2.4GHz FAAA =2 Thales
491 . )
g9l Ad4d | RF-CBTC 2.4GHz . ;;q o | Bombardier | Bombardier
O ol =
- . AHEA T/
A% 444 | RF-CBTC |  24GHz Ard | gEabd | TS




9. FH ERTMS/ETCSZ=ZAE

A sl AP = dAAlA 2" S 4394 (Interoperability) & 5
2o 2 &+ ETCS(European Train Control System)7Holw A& A d A~
o] 7S AIEA S S FAYAE EQE e 2 e Az g AFATES
AA oA m=AeA AAdsta ddS MASaL AT

1990t ol  UIC(Internaltional Union of Railways)ollA] ETCS9 #HE - /S A
+ AlFskd o) 19961 el 200km/h o] ] &N Heedds Tk s
EA o2 3= A% (Directive 96/48/EC)o] &= 3lth oln] UIC A200 913

ETCS 7] 2 7AF%A (FRS : Function Requirements Specification) &} A 2~&l &

fr

TAFEA (SRS : System Requirements Specification)S 24 3191

e H5d, Zeks olgdEolo] wgHELIAE EUMATeA QlEstE  EEIG
(European Economic Interest Grouping)Z®2] WH-o ERTMS (European Railway
Traffic Management System)AM8-2F 15<S TS ERTMS AFSAI1HE2 1L
£4E e R sto] ®Ho hadt AAJA ARIALGA A S HAoE 199743
27 E Sol aFel F7t2 AbeAt ERTMS AF&A152 ETCS®] SRS
g 7Eo® u&HHAS Udo R k= SRS(version 4A @ 199733, 5A : 1998d)E %t

EU/UIC

}
Ee: e

ERTMSAI2 XIS ECSAGIEJI&E) UNISIG

ETCS Levell ] [ ETCS Level2 [ ETCS Level3]

(O3 2-12) ERTM/ETCS 7H L=l A

ol ¢} Walate] =, g olgdE ol A= ERTMS AR&A1HF 9] SRSe| ojgh
A e wrdsly] 918 HEES s on, fFHAdINME dE e
A Tdsty] feiA 1998 79 HECl Foldk 470 A ZHALSE version 45 7S
2 3t A ZE SRSAAC sttt 1 ol A2 2709 AFAF FUME
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Akl ERTMS/ETCSol #st 21 &4 2AF @A UNISIG(Union Industry of Signaling)

£ A8t A zALS o] AR A 2" S A o st
&H, ERTMS Ab&AZ1Eo s HE3 SRSE Al ZALSddl AlA g 4= gld7] o
ol ERTMSAREAE el A 24 g SRSell 45 A &7 at7] 913l ERTMS At
A TEde Bk 39y A9a AWNERE B UICY dder 748 ECSAG
(ERTMS Core SRS Assessment Group)ES 1998y 8« A X3t} &3k UNISIG
¢F ERTMS AF&AFZFl A A= SRSAAE S AlZtstidtt 7414 o 2= UNISIG=
740 FES ECSAGy F2 7]54%0 Fi8 HEE i UICe EUZFolA #
23to] ERTMS AF&A1E E3]9F UNISIG 2+ AFS] A ztol]l o3k AxE <143}
715 8T AFEA = UNISIGA A A dshs bAoA 28] o dds g1

st7] flalA AlaElS 3TAl R SRSkl AlQkE AT

(1) Level 1

o
ot

03:

- Axbo) gk AR AEFT YA HAAE 93 Balise (Euro-Balise)

N

- A2 3 (cab signaling @ A Abo| st AT HA] F/FF 2

i

)
- 719 A%E3] &E(trackt circuit) =¥ A Z B]HH indicationS o] &3] M= A

# 2 train integrity &¢I

2
Y

- Block sectiong &-83F dx}7F of
- Euro-looptt F214HE F7F=2 AXAste] sl balised Ex7F =2bel7] o
ANTEA HHARE AFS(F7HA.

(2) Level 2

A %n

- GSM-R(Global System for Mobile Communications-Railway)< ©]-&3lo] <=}
o} F9A# 2 (RBC: Radio Block Center)Alololl oFHbar 4w A4
- YR Eel BAH o F halise AFE

e ow Azt GAEE(AFFEE)E 7FAF

v T —

>
o

} 2135 (cab signaling)
71¥9] A2 ¥+ indications ©]&3te] A2 L train integrity &<l
* Block section®] 7|4 W7l FS Foto] Atk bAAIA g
(3) Level 3
Level 3 Level 2 thalA v} 22 Zpolddo] 3=

- AP TR O] DA AR D train integrity § HE EUIE A 2HGAEH Ihot
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(2= WAE train integrity A A2 & o] &8
- SYAEARBO)E Fste] EAkzt b
Moving Block)

- ETCS® AgAAE Z2e dainto] Level 3 AzolAM &84 <

Application level 1 without infill

Overlay to optica| signa|5 Train Characteristics ETCS Trainborne Equipment

As long as the signal is red |
have to wait and not pass the
balises

Static Calculate Dynamic
Speed Most Speed

Profiles  Restrictive Profile Comparison Bl’? ke
—] | — | — | Actions

Air Gap -
ETCS Trackside Equipment

Track data and authority are transmitted
by balises from track to train

(28 2-13) ETCS Level_ 1

Application level 2 Application level 2

Train Characteristics ETCS Trainborne Equipment

Dynamic
Speed
Profile Comparison B"? ke
Actions
My authority and track = | 5
description come
completely over radio,
therefore my cab

| et 3 - i Air Gap s i
‘date and Inoedno. ETCS Trackside Equipment
lineside signals
Since in level 2 balises are usually not
switchable, all authorities and (in most
} cases) a preprocessed static speed
profile are transmitted by radio. The
ETCS ; trainborne preprocessing of static speed
Primary. profiles is generally in standby
Track Data

Application level 3 A,B,C

Train Characteristics ETCS Trainborne Equipment

Dynamic
Speed X Brak
Interlocking and Profile Comparison < ';a e
Radio Block clions
Centre T

My train integrity checking is ErEe " -
done in the train itself, therefore : 5

track circuits are not required Prima ETCS Trackside Equipment
and | can run on moving block o N

Track Data

Air Gap

Generally in level 3 balises are not
switchable and give only location
reference information. All authorities and
— a preprocessed static speed profile are

v = transmitted by radio. The trainborne
~ y preprocessing of static speed profiles is
Balise i generally in standby

(22 2-15) ETCS Level_3



[F 2-17] 27}¥ ETCSA|AH T Q77 o

OH

At

o
Okt

e Tl g7t Level | ® &
Vienna - Salzburg/ Passau 2AbE
o rcaop| - A=Al 313[km], OBB / SIEMENS / THALES L]
T Vienna - Nickelsdorf T
. A& 7o] 67[kml, OBB / SIEMENS / THALES cHe
Budapest - Hungarian border
3 A2l 153[kml], MAV / THALES
3 ’ o o] =2
@7t Hodos Line(Zalaegerszeg-Zalalovo—-Hodos) 1 ene
» AR o] 37[km], MAV / THALES
Cambrian Coast - Phase 1
o L=
el : Az 7] 217[km], NR / Ansaldo STS 2| e
Plovdiv - Svilengrad(Turkish Border) .
] o A4
=7FEICE | 2 6] 150[km], MoT / NRIC / THALES 1| Ass
LGV Est Paris—Baudrecourt 9
ey : @iéol SOO[km], RFF / Ansaldo Anz
Figueres — Perpignan 1/2
s A2 o] 45[km]
Ludwigsfelde - Teltow
wo - A24do] 14[km], DB / THALES 9 01
Ludwigsfelde — Jiiterbog
c A =E7o] 110[km], DB/THALES/SIEMENS
Turin-Novara o] o =
: A2 7e] 85[kml, RFEI/FS/ALSTOM/Ansaldo STS ene
Novara—-Milan ANz
: A ZZo] 40[km], RFI/FS/ALSTOM/Ansaldo STS =
o) e g] o} Milan - Bologna 9 A=
= A2 o] 219kml, RFI/FS/ALSTOM/Ansaldo STS =
Bologna - Florence 4=
: A &Zo] 78[kml], RFI/FS/ALSTOM/Ansaldo STS =
Rome - Naples o] o) =
: A2 70] 220[km], RFI/FS/ALSTOM/Ansaldo STS ene
EAH =g B = 1 %A}%
A2 dol 275[km], CFL/THALES
Amsterdam - Utrecht T
: A&7 o] 30[kml, ProRail/BOMBARDIER °rre
Amsterdam - 7] =7
da= ) A=
Bl : M=z Zo] 125[km], ProRail/SIEMENS/THALES V2 | 4%
Rotterdam - S ¥ =7 o] o) =
[o =]

: A 24 o] 160lkm], ProRail/ALSTOM
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=7ty LRl ol s Level | ®&
- Madrid - Lerida HSL o] o] =
: A2 70| 460[km], ADIF/Ansaldo STS °He
- Lerida - Barcelona HSL o] o] =
: A&7 o] 190[km] cEe
- Madrid - Segovia HSL B
250 A2 e] 87[kml] 1/2 +
= - Segovia - Valladolid HSL STM | -, =
27 o] 110[km] °rhe
- Madrid - Toledo HSL o] o] =
: A& o] 21[km] ene
- Cordoba - Malage HSL B
A ® o] 155[km] o
- Mattstetten - Rothrist 5
» A2l 45[km], SBB/ALSTOM/THALES
0] 2 - Lljjeirr; 1; Lenzburg(Seetal Line) 1 S
» A2 7ol 30[km], SBB.THALES
- Frutigen - Raaron(Lotschberg tunnel) 9
A= o] 35[km], BLS/THALES
- Beijing - Tianjin R
= c A2 o] 117[km], MOR/SIEMENS
> )
- Shijiazhuang - Taiyuan 1 B

» A2 2ol 190[km], MOR/Ansaldo STS

g}, 5L x}pA| o) A 2~ 8 (CTCS:Chinese Train Control System)

(1) T GxpA| oA 2]

AARE fFio] T Al=gled GSMS =98 52 7Hg whEA ol AA
o FtEE Amw o A=l e HES A4S T3 FHIAA A 2ES
ojujsl= CTCSAAE T5eta, 247t A8 i 7l=el me} Level 0, Level 1,

o] FAEsA. ol MES A}, FHI, AF

o), 53k, kA 2 oETE S8 A B/ AR 54 stel T A Wi

g FAPT Bebd, 29T BY FANY 2% 432 AAGoR weta
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Ho
ox,
ol

Azgle] A5t g Aoj e Aestr BREY, ALY Asse 4S5
o] HEAAEES AAl el 278t AsHor SASES s, Aol
"o Aste LA Baw st ARE Agsta wEA ARG

of &dAke] Rl wet A FS A At Al

—1-’

dEE b mEol wel AAgoeRA Aadn e kds FFATIH FA

Alzadel A FTle weEkd dAE st RA A Ve fHade 28

(2) CTCS AA7d
@D CTCS level 0 & level 1
9] CTCS Level 09 CTCS Level 1& CTCS9| 7Hdol wel Axd FxA
ojAlz~glo] ofugl, 7]Eo UAwbH oz AgEE AT AP AAGFA =
ZHA AL A 8E dte =4S ulat, BdE Aolg Fi HER IS5
gl =42 CTCS Level 0, A&FAS &8l 34 BE7F 73k =412 CTCS
Level 12 /34 th CTCS Level 0 4xk Aloje] 7|2 R==2 120km/h ©]3}
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a9

ok AgatH, AFANE7F AAH e wdew Folx Wk CTCS Level 1
2 120~160kmoll #-&= ™, 2= ATPol| ¢Js] 2e=il, d=oe a7}
A= A

@ CTCS Level 2

ol

nel AEe WAAE ojgAT WAt AW spHdo) glom, ngPL *
2 A2 87 iy Buel AR Yste] Azel gAA #d it o)
2 BHe A

Hog ARE HE3th CTCS Level 2014 % o] &k 7))

@ CTCS Level 3

CTCS Level 3 fatAo 202 A3 mo] <A A2 AF/4d4 H
£ ddstn HEavt A4S ARE AFsH, GSM-R WEHNIE T3l
P 837t AFetr Hx3AY REE AEste] Ao HHEAS FAl Ao

e e gaAlo] Azswlold

X

Olr
e =

(

Ol

LM T2 HE|RBC
/
) AN |
N S\ FEAE
(N V' ! A NCTC)
/ RrEE @ [
O A CpOF {
aoy ag  fFUREIICY B T
HYETT ATARE o gm0~

QA EEHT M "/ ARE HE
[- n v TR o HIEH J— (interlocking)
|

[ <
e
Jm
o,
flo
O
dlo
1)
i
O

e mAors 53, AL Tl 3o,

CH DL WEE 300 ~ 350km/h.
2

$H3+24 3min.
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- AN Wi A& F5ste] CTCS-Level 2 7155 A28 58224 CTCS
Level 3 @atAloA Al 2=glo] oHAl 2o 2 &gt} o= Fd =4 fdA v
T dAAAA A~HY] 9SS SEEHE Adst, CTCS Level 2. Level 3 ¥
Level 4% st¢] el HEo] 7bFeates FAET. 3 o= ofefo =48 o

e el F@shel 95 gk
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350 knv/h
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A AT
A a8 4 i
gy B = -— o)
B { A S 0
- = —
CTCs-32 M= cTcs-2g M=

(b) Level 2 7t A Level 3 F+{te 2] =} 23

(a8 2-17) Level & 238 o

-RBC+= 99 ETCS Level 2 apA|o] Al 2dlo] ] AX] 2 Fail-Safe 7 37E ol
TASE AofAla®lo 2 FoARY, wEtA A4 A BEAZ~E oL A4 Al ~E
o2 B 9 ARFEEFAR, A2 5o At Ea3 37t

Fe AAstL GSM-R FASAAN 2" S Foto] AdolA Adoezw ARES AF
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e
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oX,
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>
N
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o
B

H Al =
— T

Level 3¢} 543t 545 zh=t}

[E 2-18] CTCS2t ETCS Level2| H|u

CTCS ETCS
Level T4 Level T4
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x| of HZE AE 72 | AT AE MEE(%) EZHR

- (EUR millions) (2009 ~2014) (2009 ~2014)
A9 39,000 +35 2.1
AR 8,850 +3.3 3.8
ol ] 7} 23,500 +4.3 45
TG/ ot 7t 3,000 +7.1 4.7
o} Ao} 317,000 +5.2 2.4
ol 27/ % 4,250 +5.8 4.3
CIS(5d57t %) 13,700 +3.7 2.3
ST/ SR 2,500 +3.8 75
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A A5 Al dss nmlel o] 6719 wlolA FFAFQl Alstom Transport,

Ansaldo Signal, Bombardier Transportation, Invensys, Siemens mobility, Thales

}
]

Rail Signalling solutions®] #3383l At} General Electric Al2~¥l 455
1 o, Ao wEt A|~FS FEsE g Htd T Al R
st & A A, =+ 3]AFel China Railway Signal and Communication Corp. %3
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[# 2-27] X9 HE FMol & M5 AT (AMdd A Iz

o7t AE 23 AT AF FxH A
x| o . M EE(%)
(EURO millions) (2009 ~2014) (2009~2014)
A E 2,110 +4.2 6.4
AR 420 +1.5 215
ol g 7} 470 14.9 279
= &/ Fot g 7} 150 +11.3 10.9
o} A] o} 1,320 +4.9 10.2
ol 7/FF 270 +16.2 16.7
CIS(5 =713 250 +6.4 16.7
ST/ H S 30 +19.8 20.4
A 5,080 +6.8 4.8

A= 1 SCI Verkehhr X314, 2009

[E 2-28] A9 HT Mol 2 AMS AlZ (= 2 |X[H2])
x| Aa NS 2 iiéﬂ? EEEM
(EURO millions) (2009 ~2014) (2009~2014)
SR 2,970 +1.3 1.3
RS 700 +0.6 0.3
Solu 2] 7} 370 +0.1 10.5
<&/ FotH 7t 75 +0.4 0.4
o} A] o} 1,120 +4.7 1.6
otz /T & 100 +1.8 1.2
CIS(5H=71d3h) 730 +3.2 0.1
T /e - 170 +0.6 04
2 6,240 +2.0 14

Z+5= ¢ SCI Verkehhr X314, 2009

D A+
o] 7le] EHA< gyt ZR2AE7F ERTMS(European Rail Traffic Management
System)¢} 4 71 S 23 AEwAdo AAEw gon A=A du) el AxAF

FA e A= o] Fojx o k. 20149 7HA] A A2 ERTMS/ETCS7F <4 0]
Alell 7

2 Aol o]¢} & & Adsdxe A 5438 74T Aoz Ay o
Qo] TAELS dutyg o g o7t AAS B Aot
M2 7l=d ves CCS(Control & Command System)9] 7|55 7%
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4. TAEES}7ITF EE3EF
7t UIC
(1) ERTMS Project
A M = ASHUIC : International Union of Railways)S 33 1143 o] A
o] 43584 (Interoperability) & 2 #37] ERTMSZZAHAEE FE3AT. =,
ETRMS®] 999 BE ZeAEx UlCd 98 +35™ ERTMSE 217t GSM-R,
ETCS Z12lal ETML Al 7k4] 7124 8458 sk v&3) 2k

xRN olF T AR F FATAIH 34 Alelr] 1Eal ETCS o]
BHZ 93 wole] A& (bearer path)E ¥3H3tch
& 7IWtow AL B4 Agstes At S
Moz WEo Fu4 t9g(876-830/921-925 MHz)& @238t 1w % 3HVGCS:
Voice Group Call Service), W4 % 3}H(VBS: Voice Broadcast Service) ¥ A<=
%] (eMLPP:enhanced MultiLevel Precedence and Preemption) 59 71%< 37}
g FAEA Al dloth

+ ETCS
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Level 20 TAMA, g JuAsos AReBYR £A b5
Level 3 ol EW A, FAL Fal A%5® A g2y Az d4 s, 4%

Ax 2 A% dEe An(H=3Z )7 22 g+

UIC+ EIRENE(European Integrated Radio Enhanced NEtwork) T ZAEZE %3
Ao A&st7] 913 FHFA Al=de ZFstE A% 8721 =Esde

TEE Abgel mEs 54 Alad ZREZY GATIE, N, AlY 2 fFasE ¢
3 MORAIN(MObile RAdio for railway Networks in Europe) 2z HEZS &3}
ot 2 A3 ETCS Level 20149 AR AE 2L ETCS Level 3ol49] a4 %
AR AT A5t 918 FATA A 2dlegA GSM-RE A skt
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« ETML(European Traffic Management Layer)
Ao Axol5 e A% vy VAN ARG £

o2
=
o
Ay
1o,
R
ofr
o
[-'O

Aol 7]x3th ETMLS AA7F €2 @8] 2 HA2A438-9d == f584- 1

Traffic Management Europtirails
» Slrateqic managament
8k

| Signalling
ntegrated European Signalling System

+ Ramote contmd alfomated! masual
* Trackssitke aocunancy piowng beassr biock

el safs o e seihing
+ Dontmfof fevel Drussings
= Gantmlfof Bwilch pomts,
+ Contolof e sife sunals
* 8lo

Train control-command

European Train Controf System

= Aifomate fram profechon aad wammg

* Adlomate ran commanad with ir-cab sanaing
« Jrauf-ade lncalion Based brick cankal

LR

Rallway communication - GSM-R
Aji K ol vorcs and dala comrircalo

(28 2-24) ¥z us M2 7|53 7=

. IEC
(1) CENELEC
A A7) 7191 93 (IEC: International Electrotechnical Commission) A& &4l
TRok A& FAAES f8 AEAT o kAol #e 420 CENELEC(H
Ha A7 238 o)t 4SS 2= [ECH4 3 33
EU®¢ A<l EU A% 3 CENELEC 14 #9 #AE ofeffe] 1ol el

EU A&

MEZEH
& ARTED

ST 3, Al
(CEW, CEMELEC, ETaID)

(23 2-25) CENELEC 74t R 7o 2A

of

HEEEHS A% EU Aol A9 9550 o8 /Edon 4ds] A

AFESl TSI(Technical Specifications of Interoperability)”} L thS-ol 9|3}l o] &
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(2) Working Group

IEC Technical Committee(TC) 9olH HE AFHor= ¥l Ax A7 Fx L
A 2~ ¥l (Electrical Equipment and Systems for railways) #d &% $F3sta U

ot TC 9¢] A% Working Group(WG)+= o}z ¢} #t}.

- WG 39: Automated Urban Transit Safety Requirement;

- WG 40: Railway applications—Urban Guided Transport Management and
Command/Control Systems

- WG 43: Railway applications — Train communication network (TCN)

- WG 44: Railway applications — Environmental conditions for equipment

- WG 45: Railway applications — Automated urban guided transport

- WG 46: Onboard multimedia systems for railways

- WG 47: Railway applications — Rolling stock equipment - Capacitors for
power electronics — Part 2: Aluminium electrolytic capacitors with
non solid electrolyte and electric double layer capacitors

- WG 48: ODIS - On board Driving Information System

TC 9ol A 33 A=A T oF o a2 ofef ot ok 2ot

T8 W 8 4| 1

Railway applications — Specification and
IEC 62278 | demonstration of reliability, availability,
maintainability and safety (RAMS)

Maintenance Result
Date: 2011

Railway applications - Communications,
IEC 62279 | signalling and processing systems - Software for
railway control and protection systems

Maintenance Result
Date: 2008

Railway applications — Communication, signalling
IEC 62280-1| and processing systems - Part 1: Safety-related
communication in closed transmission systems

Maintenance Result
Date: 2011
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IEC 62280-2| and processing systems - Part 2: Safety-related

Railway applications — Communication, signalling

.. ) .. Date: 2011
communication in open transmission systems

IEC 62236-4| compatibility — Part 4: Emission and immunity of

Railway applications — Electromagnetic

) ) .. Date: 2014
the signalling and telecommunications apparatus ate

Railway applications — Communication, signalling
IEC 62425 | and processing systems - Safety related

) . : Date: 201
electronic systems for signalling ate: 2013

@ TEC 62278(EN 50126) : RAMS
of FAL AEATY wo] ohlel Aot APMN T AEALY AL
o o] Ty 2 ARAA AL AA @k

- TR 2 @Al RAMS #EE 919 AApeh AAFgES g g

Maintenance Result

Maintenance Result

Maintenance Result

L RAMS®] 874 T aFAge] FEHE AL HAsE d4E T

o2 glate] Wad PA, AT FAE AR
C ol A A glo] shdel WA Gee Wles W ®Risk) BAS 74
&, 99 al(Hazard) 24, 919 24 Fa% A4S aven o 544

e FAA e

- RAMS #ElE 3 4o Aol oM ddxzs dAAe] 92 8 A4

SOl M= FHe AAE AA= P

@ IEC 62279(EN 50128) : AZE 9] o]

-
41

Y,

lo
=
O
=k
Ul
S
0
o
0
5
w
9,
>
4N
ol
o
k=l
%0,
rlr
o
I
[m
o,
2
=
r <
2
=
)
o
f
=

&A1 71aL, SILel whet Agajof o Az EY o] A 7les H T

L SILE 0~49] 5972 PRSI Hdst FAYRE FEA 0% T 1Y

= tdAe] e H e FEl 48 29T ald SILel A &) o3t HdAd

N

lES AHESHA] B dgols ol 7152 As a9s8kal Utk

- AXEY o]l MAR HAZFA(Validator), <™ & (Verifier), ¥ 7} A} (Assessor) ] &
2
=]

ol maiA SILel weh ed =23 34 e AFE HIn M =2
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SILS] A%E AAAst F¥AE U 289 o
e 2o %ok k.
® IEC PWI 9-7(EN 50129): SAFETY CASE
CENELEC®] #=413Zd w3k b 7+4 2 IEC 615085 EW= Aw7kA 2 y

il
o
d
S
2
o
2
ol
ol
=
o
N
=L
R
s

o] A StV eds FFe A, Fail-Safeg $AHS=2 3+ hdAd
71 e AR e 3 el E Z debeith Zkolr) sl o] dd Aol A
Safety Related Electronic Systems for Signalling(EN 50129)2 HE=AlZ oA <kd
#d ARPA| 2~ o] =8 (Acceptance)? 5 %) (Approval)= 918t Q@ FAEHS FASIAL
Ko, A BA ik bHA A5 g S F
o] W22l (Cross Acceptance)S =202 3 obd A 4 o]t}

EN 5012991 A& et A Q159 oz FAAY, kA4, 71s ¢ 714 <t
A ol Al 7R AbEel diE] A AA el EAEE HLEs asta
FAyol o3k ¢t Ao =S Safety Cased} 3tH, 2 129 F470d o]t}
@ IEC 62280(EN 50159) : Fd =& dAF

oAkl 7]EAQl s ofge}l 2k

- IEC 62280-19 AE&F (3ol gt rAol= S 1A (Fail-Safe) A&

(3) ERTMS Project
A A = ASHUIC : International Union of Railways)S 93¢ 1142 1 mlo]| A ¢]
4} 3894 (Interoperability) S 2 @ 3}l7] ERTMS(European Rail Traffic Management
System) ZRAEZ FE3l¢tt. = ETRMSY 99¢ RE Z2AEE= UIC vol
o&] 3¥dtt. ERTMS+ 77} GSM-R, ETCS Z18]a ETML Al7FA] 712421 &

2 ghatey.

Al
filo
e

(4) APM %3} $193|
APM %3 993+ ASCE (American Society of Civil Engineers)?] d{o &
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(5) IEEE RTVISC (Rail Transit Vehicle Interface Standards Committee)
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ol AU sAS 7198 Hristar v

o] ©Al9] Working Group & o+ & 3004 o] d+ 2 AE7E0] FHolsta gl
. 2002l RTVISC7F 15 S5de waAl~go A8 7s3h

3= FAES F2Qd w719 E American Public Transportation Association (APTA)ZE

AN

rd'
=3
MN
)
et
=
T

&7 g%t grt S-S 1% F 23 Working Groups 33t
* WG 1 - Communication Protocol on Trains;
- WG 2 - Communication Based Train Control;
- WG 3 - Event Recoder and Monitoring & Diagnostic Systems;
- WG 5 - Propulsion Controller / Motor / Brake;
- WG 7 - Vehicle Passenger Information Standards;
- WG 11 - Controls for Rail Transit;

- WG 12 - Software Documentation for Rail Equipment and Systems.
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Ak whAskeh olsk W A4l AEAxe] Aol B ALsh AP A
Al3Hel et

o] QelA 8 g HA AsFe CBICY AL AEo] dom, o

1}, CBTCEZZAE 24

FAARAE ARe AEALLS FH QoA B b FHASS vhaske

- System wide over a prolonged period (>20 years)

- Subway system is a highly complex set of interconnected lines

- Flexibility of operation between lines is of paramount importance

- Interoperability standards to permit flexibility at the same time as procuring

from competitive sources are key to success
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Trackside equipment
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Mini Balise Block Centre in stations and
Radio Block Centre in Firenze C.M.
Backbone network

Eurobalise on the track

Line

(22 4-4) o|E2lot AIEM

oletg]o} A& el ExE= GSM-Railway network®l <12 ¥ RBCoOlA AAE+= A WA
A H2E A ERTMS d® 13 #¥ 258 Algst= Aot 74 4 A~
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ALSTOM Verona Telecommunications S.P.Ao|t}. (E2] Aok sl F7FALg o 24
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Berlin

Jiiterbog - Halle/Leipzig
ETCS Pilot Project:

L Prects Ludwigsfelde| |
> 120 km double-tracked line :
> 2 Radio Block Centers
> 5 On-Board Units
> ETCS Level 2

Ludwigsfelde - Jiiterbog
European ETCS Test Line

> 39 km double-tracked line
> 1 Radio Block Centers

Halle > 5 On-Board Units
Leipzig
(22 4-5) S| AlFM
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A2d AFFAE 22443 Y

AN GEER FEY 0104% AU 71E4 =QutE A et
[£ 9-12] 20109 AX {7 & Xt = et

g 25 groeds SE7HMM)

7] A 320,277 22.24 7,122,960

S35 258,303 22.24 5,744,659

AH1EA 203,277 22.24 4,520,830

T a5 7l== 174,482 22.24 3,880,480

Zu7l=A 127,396 22.24 2,833,287

1. MEZA 1 - €AAIAAN 2" ZFESAA TS 2 ¢ 7}
[ 9-13] 1Al HEX|KF
H| = NEES =2
7] %A} 1 7,122,960
A e == 1 5,744,659
S 1 4,520,880
= 2 11,489,317
3l 7] &= Ab 2 9,041,761
Aeddx el s Za1=4 | 25 9,701,199
o1 71 1] 274 A) 3 8,499,861
s EF71E A} 2 11,489,317
(M/M) P 7] % 2} 2 9,041,761
o F57]%A 25 9,701,199
7] %A 3 8,499,861
EF7e 2 11,489,317
) o - IF7) =2} 2 9,041,761
Aesdddds Rt Z7]2 A 3 11,641,439
274 A 3 8,499,861
A 135,525,156
Qg | ETAA G a o 0
Ak A ) 500,000 * 12702 5,000,000
= o 1] 200,000 #63] %103 6,000,000
AR | gy | 5,000,000 %1 3] +2 9,000,000
N T 400,000 #1271 & 4,300,000
71 1B g5 R AEIEE 6,000,000
AF5 21 21 1] %20% 27,105,031
A 57,905,031
91 €F <A -] 2~ Qo At 0
Qb A 7 7189 o= 9 o AT 20,000,000
A (172 1]+ 2 5 1] )*19.82 33,337,863
) 251,768,050
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[ 9-14] 1XtHE oIz =F
H| = NEZA =
Qh A3 78 A Q oAk 200,000,000
A 200,000,000
[ 9-15] 2XtHAE HEX| & F
H| 2 &2 EL.
7] <A 1.2 8,547,553
ALe] ) EH 2 11,489,317
EIAT 3 13,562,641
EF7]ER} 5 28,723,294
aF7] &2} 5 22,604,402
A =gl A o]
T a71= A} 11 42,685,276
Zu7lsA} 11 31,166,157
ol 71|
A4 EF7|&x 28,723,294
(M/M) w7 = ZF 8,723,29
e a7l ==} 22,604,402
H 38 2
T u7l=A} 11 42,685,276
s s 11 31,166,157
Ea71=# 3 17,233,976
] g 7]=A} 3 13,562,641
Nz"ehddgs 2 Bt
T u7l&=A} 6 23,282,878
Zu7lE=AF 6 16,999,722
A A 355,036,989
oA 7] A} A 29 oAk 45,000,000
7]
Ak 2] 500,000 * 127014 6,000,000
ER R 200,0001#63] *104 12,000,000
RARERc] _ = 2] o] H] 5,000,000 23] %2 20,000,000
AT
T8H 2 S8 400,000 *12711 & 4,800,000
7] A H g5 1] AT 7S 30,000,000
ATt Q174 H]%20% 71,007,398
A2 A 188,807,398
¢ &< 1] A Q oAk 50,000,000
ot A3 7H8- A2 Q oAk 100,000,000
ZH ) (A1) +2] 1] )*19.82 107,789,958
A 801,634,345
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[£ 9-16] 2Rt E DIZhE 3
o= SE=A 29
A EH7HES 29 o4k 300,000,000
A 800,000,000
[£ 9-17] BRI E HEXAZ
e Nz EE
7] %= Ab 3 21,368,881
At e 5+ 5) 28,723,294
iy 5} 22,604,402
E57l== 8 45,957,270
=A==
A <8 ol A L] o] 2] BIA= 4Ry 9 40,687,924
sa 7= 10 38,804,797
Zu7l==} 10 28,332,870
xa] Sa71= A 8 45,957,270
(M/M) TR o0
e 7]=At 9 40,687,924
EES REER ——
T H 7= 13 50,446,236
Zu7l==t 14 39,666,019
E57l== 8 45,957,270
A sEobd ST W ) Ay 7]=A 9 40,687,924
T u7l==t 10 38,804,797
Zu7l==t 10 28,332,870
27 597,019,748
AT 71 2A Qo 2t 45,000,000
A
A4 2] ] 500,000 = 12704 6,000,000
o v 200,000 #6310 12,000,000
A A n H L) S s
g1 SET =5 2] o] H] 5,000,000¢ 23] %2+ 20,000,000
&1 B TR 400,000 12784 4,800,000
7% w2 ) AR AT S 50,000,000
AT A 711]%20% 111,403,950
| 249,203,950
1 EFA 7] 28 oAk 50,000,000
A H 7SS oot 1,340,000,000
| (2123 H]+2] 34 1])*19.82 159,793,537
A 2,356,017,235
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[ 9-18] 3XHE oiziEcl=z

e NEZ 29
St g 7F & 2= Qe 1,000,000,000
A 1,000,000,000
[ 9-19] 4XtAE MEXHF

H| 2 NEES Fo
7144} 3 21,368,381
Ahed ] =3 5 98,723,294
g 5 92,604,402
Eq7)eR 9 51,701,928
A o] TLF 7R 9 40,687,924
FH7)%2 12 46,565,756
Z371%% 12 33,999,444

SEL

VM) EF7)%A 9 51,701,928
ZrstAAA 2 HAs Al 20,087,924
F971%2 13 50,446,236
ZF7)%A 13 36,832,732
EF7)e 9 51,701,928
oA s 9 A LG ER 9 40,687,924
Fa71%4 11 42,685,276
ZF7)%A 11 31,166,157
27 501,561,738
g A7) 2 A P 45,000,000
GRS 500,0009 * 12714 6,000,000
= of w) 200,000 %63] 10 12,000,000
S = 9] o] ) 5,000,000 9 #2.3] +27 20,000,000
AFEEH | g Y F5a 400,0009 127} € 4,800,000
7147 B 85 ﬂiﬁig fgﬁ 50,000,000
A 9174 1] %20% 118,312,348
27 956,112,348
9l bl ) 29 6] 2 50,000,000
ok 4 % 7§ o 28 0] 2 1,540,000,000
253 (21 73]+ %) ] 1))#19.82 168,009,004
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2. ARTA 2 - AAN N2 5H 7

o) = MEDH o
7] = A 0 0
ERE = 0 0
BIATY 0 0
E57]=AF 1 5,744,659
2171 SES e Aw7]=A2F 1 4.520,880
(3/12\4) a2 7l==} 2 7,760,959
Zw7]=Ak 2 5,666,574
E57]=AF 1 5,744,659
A7 7 Aw7]=AF 1 4,520,830
w7l &= A 2 7,760,959
Zw7]=Ak 2 5,666,574
A A 47,386,145
I EEEE e 0
4k 2] 1) 500,000 = 12701< 6,000,000
=] of H] 200,000 x63] *108 5,000,000
= 2] of H] 5,000,000 23] *274 5,000,000
AAEdrEy g
H] g 400,000 12714 4,800,000
e 9RARI} BE 6,000,000
A7 9171 1] %20% 9,477,229
27 36,277,229
BEReEay 5ol 2k 0
ZH- ) (17 1]+2) 5 1] )*19.82 16,582,081
A 100,245,455
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[E 9-22] 2AtHE HEX o2

H| = M E A 2ol
71 A} 0 0
ALY e 55 0 0
BIA=s 0 0
53744 1 5,744,659
A0 | ooz wF7]%A 2 9,041,761
u] (M/ F371%4 2 7,760,959
M) =374 2 5,666,574
=374 1 5,744,659
R wF7]EA 2 9,041,761
FF71%4 2 7,760,959
Z2F7)EA 2 5,666,574
27 56,427,906
- A 7] A A Az o= 70,000,000
Ak 2] ) 500,0008 * 1274 6,000,000
) of v 200,0004+63] * 10 12,000,000
24 9] o] ¥ 5,000,000 #2.3] %2 0
a7 iig‘ e 400,000% x127] < 4,800,000
7 B g AFE-HAE7F &8 10,000,000
AT 0170 8] %20% 11,285,581
27 114,085,581
g ] ERC ) 0
A Q17 B+ 2] 5 1])%19.82 33,795,773
&) 204,309,261
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[# 9-23] 3AHE FEX|HF

H| = AEZAH = A
71 = Ak 0 0
AR S5 0 0
nF 0 0
Eg71eR 9 51,701,928
S PR ks PP 9 40,687,924
MMD FH31e 15 58,207,195
27742 15 42,499,306
EG7ER 51,701,928
- A= PP 9 40,687,924
REEED
FH31e 15 58,207,195
27371%2 15 42,499,306
27 386,192,707
A4 4 o g} 3 6,200,000,000
A -] SR I RT 900,000,000
kA 2 ) 500,0002 * 1271€¥ 6,000,000
o 1] 200,000 63] 10 12,000,000
A3 9] ol H] 5,000,000 23] %2 10,000,000
ATLEH | =en 2
srg 400,0009 127 € 4,800,000
7] 47 HBHE ] AR T8 40,000,000
AT Q17 B]%20% 77,238,541
27 7,250,038,541
9l el 28 o At 50,000,000
) (1AM + 2 Hn))*19.82 | 1,513,501,033
A 9,199,732,282
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[ 9-24] 4XtH . FEX|HEF

H| = ME A 2ol
71 = Ak 0 0
ALY e 59 0 0
iy 0 0
E 3744 9 51,701,928
s | e 7% 9 40,687,924
M) F971%2 | 15 58,207,195
297142 | 15 42,499,306
E 3724 51,701,928
PR 7] %A} 40,687,924
F371ex | 15 58,207,195
297142 | 15 42,499,306
27 386,192,707
e A4 ol el 3,700,000,000
A 7] 2] ] v 900,000,000
A2k €] ] 500,0009 * 12712 6,000,000
) e u) 200,0009) #6.3] %10 12,000,000
A e 5,000,0009] ¥2.3] %274 10,000,000
A ffi] = 400,000 %1271 9 4,800,000
T o
71%A R S5 RARI B8 40,000,000
AFE 9171 1] %20% 77,238 541
27 4,750,038,541
9l el - u] Qo) at 50,000,000
23w (1AW +2 G H])%19.82 | 1,018,001,033
A 6,204,232,282
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3. AFEFAA 3 - F=HE FATAAA @+

[# 9-25] 1AtH . HEXH=

H| = MEZA =4
7] s A} 0 0
oA 72 S 0 0
nH 0 0
33% EgEA | 2 11489317
T 71X
I A
Z=H71E=# 3 8,499,861
27 40,672,379
gy T AA AZ 7% 0
e 2k 2w 500,0004 = 1270< 8,500,000
=) o] H] 200,000 #63] %1073 5,000,000
2Agn | g =1 9] o H] 5,000,000 +13] 14 5,000,000
el S8 9 F58 400,000 x1271 4 4,300,000
714 A B 25 BARET) 88 28,000,000
AT 1 74 1] #20% 8,134,476
2 A 59,434,476
STEF o] 1h] ECRS RN 30,000,000
2 ) (217w +2] ] 1])*19.82 19,841,179
37 149,948,033
[ 9-26] 1XtAE CIZIREZ
H| = MEZA =94
7] & A} 0 0
I} -2 e 0 0
o1 71 1) AL 0 0
5\42\4) EE 7] <= A} 4 22,978 635
1 =
AAANE T BT [ F g A
3713 85 24,082,940
27 92,308,454
gy AT e 0
e 7 2k 2] v 500,000€ = 12704 6,000,000
=) o v 200,000 63 #1074 5,000,000
2] 4 1) S =+ 9] o] H] 5,000,000 +13] 14 0
e el 400,000 1274 & 4,000,000
7] e B g5 A7 &8 0
AT 21248 %20% 18,461,691
27 33,461,691
91 €A -] 28 oAk 0
2 ) (2174 8] + 2] % 1] )%19.82 24,927,643
7 150,697,783
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[ 9-27] 2XtAE MEX I
T HE2A o
71 0 0
NESE == 0 0
BIA= 0 0
ol 7 n] == =
i e
AAAlE T e B 6 23.082.818
BT 7 19,833,009
27 81173044
g AT AA eI 50,000,000
FREEN 500,0008 * 12714 6,000,000
R 200,000%1 %63 1074 12,000,000
2] 9] o 1) 5,000,000 0 %23] 23 7,000,000
R B P e 400,00091 127 2 4,800,000
TTO = T T = y gl = y y
el H AR B 80,000,000
A7 Q17 W] 20% 16,835,600
S 176,635,609
STerel ] PP 40,000,000
7V (1710 + 2 4 1] )#19.82 51,693,266
5 352,506,919
[ 9-28] 2AlH = DIZIE2E S
bl = NE A ExY
Z1=AE 0 0
ARER =3 0 0
EE 0 0
ol 1] = 7=
o 924 g 45957270
QAL T Ealukel T AF7]E A} 9 40,687,924
< d sl Za=A 12 16,565,756
P 14 39,666,019
2 172.876.960
. A1 A e 50,000,000
FREER 500,0008 * 12714 6,000,000
R 200,000%1 %63 %107 5,000,000
2] Sre]of ] 5,000,000 L %23] 23 7,000,000
A e 400,000%1 #1271 2 5,000,000
T O = T T , gl , y
7= 1 g5 AEAFET & 12,000,000
ALF Q175209 3157539
2 119575394
AT R 0
7] (1714 + 2 4 1] )+19.82 57,964,058
R 350,416,421
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[ 9-29] 3XtAE HEX/Z
AEZ =
7] = A} 0 0
Su 0 0
ol 7 H] AL 0 0
&‘;M) = 15 86,169,381
GO E BH BABAT 1 71% 7 15 67,813,207
= & T dwed Z371%2 34 131,936,309
ES=MEt 35 99,165,046
385,084,444
A7) 2 A e 1,500,000,000
Ak 2] ) 500,000€ * 12712 6,000,000
1 of ) 00,0009 *63] 10 12,000,000
2] 1] 9] ofn 5,000,000 #23] 2 20,000,000
] 400,000 #1271 & 4,800,000
7] & B.g5 1] FAE7 &8 50,000,000
21 711]%20% 77,016,889
1,669,816,389
S ekl QoA 40,000,000
) (17 1] + 2] % 1] )%19.82 407,281,444
2.502,182,776
[ 9-30] XA X CIZIREF
MEIH =L
7] A} 0 0
59 0 0
R g 0 0
(MUM) EG71%2 35 201,063,055
B Ea el 353742} 40 180,835,219
Toemer TR &2} 79 306,557,895
Z37)%7 79 223,829,676
912,285,845
ol 75,000,000
A7 A g g 750,000,000
HAAA 2] ) 500,000 * 12702 50,000,000
A = of 0 200,0009 %63] *10 10,000,000
== 9] of ] 5,000,000 #23] 2 20,000,000
Feu W FEg 400,0009 #1271 & 5,000,000
7] =4 1 g5 AEAFET Sg 50,000,000
21 71 8] %20% 182,457,169
1,142,457,169
S eked =@ oAt 40,000,000
) (170 1]+ 2] % 1] )%19.82 407,250,065
2,501,993,080
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[ 9-31] 4XHA T MEX|F
H| S ME2A =
7] &= A} 0 0
Al Be] S 0 0
o] A H] ] 0 0
<T\42v1) EF71E4 5 28,723,294
NF7]=X
QS BH ENRAT  [Eoo g LAl
ZH71EA 10 28,332,870
27 114,584,384
S A7) A A e 1,000,000,000
v % 2k 2] 1) 500,0004 * 12701€ 6,000,000
=] o H] 200,000 63] %103 12,000,000
AR, . = 9] o] H] 5,000,000 ¢ %23] %273 10,000,000
el T8 9 F48 400,000 1271 & 5,000,000
7] 1B g-E ] JHE-AT7 &8 50,000,000
oA o] 71 1] %20% 22,916,977
27 1,105,916,977
Q) el -] 29 oAt 40,000,000
MLl (2174 8] + 2 3 1] )%19.82 241,903,469
) 1,502,405,329
[ 9-32] 4XtAE CIZIREHZ
bl 2 MED =
7] &= A 0 0
Abel ) 5+ 0 0
o k=t 0 0
(M/M) EF 7} %x{ 15 86,169,831
_ . . AF 7 EX 15 67,813,207
A FA SARAT e T 0 100.892.472
ZH71EA 30 84,998,611
27 339,874,171
S A7) A A Az}t 700,000,000
e 2k 2] v 500,0009 * 12701€ 50,000,000
= o v 200,000 63 %1073 12,000,000
AR |, s3] =7 9] o] H] 5,000,000 %23] %27 20,000,000
e 80 9 58 400,000 1274 € 5,000,000
7] 4 B 2] A7) g 33,000,000
AFFg 1 71 1] %20% 67,974,834
27 887,974,334
9 -l ) 29 oAk 30,000,000
kel (78] + 2 3 1] )%19.82 243,359,673
) 1,501,208,678
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