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Aoz =otE|0f Y= Aoz ZAHE
TITLE SUBSET

On board Unit testing Suite of documents from Subset-076
Functional Requirements for an On-board Reference Test | Subset-094
Facility
Test specification for Interface “k” Subset-102
STM Testing Suite of documents from Subset-074
ERTMS EuroRadio Test cases Safety Layer Subset-092
JRU Test Specification Subset-028. Reserved
Test Specification for Eurobalise FFFIS Subset-085
Test specification for EUROLOOP SUBSET-103. Reserved
RBC-RBC Test specification for Safe Communication | SUBSET-099. Reserved
Interface

8 15 ETCS 2 7#HEE 9 A4
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zg0| Ta

NAH g AAR Functional requirements for
System Requirement

an on-board reference test
Specifications
r (Subset-026, v2.3.0) 1

Subset-094 facility
(ETCS Level 27tX|Q| AlE-AH]
A ETes: 4
AI% ﬁgiﬁgﬂ “ Ao Test cases related to
Subset-076-5-2 | features

gel)

TEgos

Scope of Functional Requirements ‘
NETREY =
the Test Specifications for an on board (1 ,8427H TC@ BL27|T|__)
(Subset-076-7, v1.0.2) Reference Test Facility
rgoz Subset-094, v2.0.2
ITilé?'s. Test sequences ( ) TeSt Sequences

T A Subset-076-6-3

(9370 A A@BL27|E)

Test cases related to

63370 54, features Scope of the test
BT (o bset-076-5-2, v2.3.3) Subset-076-7 p -
specifications
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SEQUENCE OF TEST

Test

Step Dist. (m) Previous Description of Events /0 |Interface Comments Next Result

Feature 541: The ETCS on-board system is powered (Transition [4])
Test Case 1: Testing of mode transition from NP to SB

The power of the on-board is switched

on.
1 0.00 L2 NP & 5 L2 SB
The on-board equipment changes to
SB mode
The new current mode SB is
2 0.00 L2 SB RECORDED onJRU 0 JRU L2 SB
Feature 601: Handling of supervision data at entering Stand By mode

Test Case 1: Onboard system switches to Stand By and some stored data are changi

ng

New statuses of data shall be in

5 000 |12 sp |Piblusesiordata siored on-hoard accordance with Subset02641013 | 12 | SB
change
column SB
Feature 522: Indication of Auto-tests results to the driver
Test Case 1: Indication of Auto-tests results and SB mode to the driver
7 0 |12 SB | Driver opens desk | i | Recording this TIU input is nok 2 | sB

mandatory (see SUBSET-27)
The SB indication after opening the

. desk may not be recorded. Because the
8 000 L2 SB | The actual mode SB is DISPLAYED 0 DMI change of mods was already recorded L2 SB

while desk was closed (FT541)
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= A
M

a2l 5§ SGo| tistol 11712 Iev|E =X
7|=&200 st 7|=7[E22 Mo ¥H U AZ"(CCS : Control Command and

Signalling) 7|&7|&(TShE2 &
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OPE : & ¥ A #2|(Traffic Operation and Management)
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Z(Rolling Stock — Noise)

JINF : Z7|8tA| " Z(Infrastructure)

-ENE : Ol 4 X|(Energy)
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AWS = RSDD / SCMT | O|Et2|o}
BACC O|E2|0f SELCAB 20¢l, =
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o REOTE MM MAAEY XHIHEZ Zo6t7| sl 7|=0Y 2 EM(Foster-Rail*) 2
sEsld, ARZTZME(NGTC, Shift2Rail) £

* Foster-Rail(Future of Surface Transport Research Rail), 20164, R EEZY 2

e (NGTCY) YLELIHHEE XSRM7|s, ETCS L3329 O|SHM U IXtIX|HX| 7|,
SAT4 S0 CHEE ETCS/CBTC &2 FXFMOf A|AERQTALFAM(SRS) Ot
* NGTC(Next Generation of Train Control system), 2013.9~2016.8, R EE =3 Fo
Shift2Rail 1P20f =3t

e (Shift2Rail*) B AL T2 MO Z AH|A
fI5H KEMIEH MZA[AR AT T

* 2014~2020F / EU-MRAAIEREIA HO 7 50 AMHKHE, M=, Q=Za T
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Long-term needs and

e i NGTC Project high-level objectives

ETCS/CBTC investigation of operational

=
o0
£ a9 - ';'é" 8 ]
T E e = <2 2
G % g € e s b+ and  functional  consistencies & TODAY FUTURE
Smart materials and £ S s @ g differences e et -
a2 @ > b1 5 Common & specific requirements to  _Urban_ Mainline Urban  Mainline
processes e ‘2 o« ; < each domain including additional @ 2
\ E “w t 'g = of functions ] 2
( - = g °E' o & % ® ETCS/CBTC technical coherence g
System integration, safety % £ g % g o o Architecture definition & SRS @
and interoperability ® ’g @ ® @ = £ ®* Common Message Structure for Urban o
L 36 = £ 5 - g and Mainline
s &€ 2 s S8 3‘.3 3 ® Definition and validation of moving
o 'E i o 232 < ‘c % block principles
Energy and sustainability 8 £ 9 g 5 S ™ ® IP based Radio Communication
© = L D , ’
_ 2 - e £ td o General requirement specification
- .g 'g ,'; .g E 2 % .:':- for the radio communication system ‘f(NGTC)"\‘ %}_\
£ a g g2z -f-: S s * _satellite positioning * 7 —==
Human capital R £ 'S 3 (%3 <5 Positioning functionalities
% £ s % a 3 D
S 2 ° °® 9 3
o= < oo E o

~tharacteristics & Safety analysis

-

23 43 Shift2Rail MEATFA X NGTC Y =8

_52_



{2 IHAAFE)

EAY

A
(s

k=3

1

1o HE=XE, 7|8l

MHE| 20 o

o

Bl

O EUOIA = EU=Z}H

b TSI

-
o
—

ik

E
[

O %], #X2

ol

=0l A

Shift2Rail, NGTC

o

i

<l
o

<d

_

<d

!

Ljo

ol

Pl
4r
R
T
ol
70

ol

Jod

ol

EYTEEO on, A2 ETCSet LTE-R FMEA 7|&

=& EAMOJA|AR(KTCS-2)0] 70| ZHEEO T =

A

100

[N

o

<d

il

ta1 olof

il

O EUS| & ETCS Level

SHAE 29¥otal A2H, UM E =Li2|

AM O
o —

XSt
=1

Jo!
[

ot

EL!

SHA<S| ool

ol
—

_53_



7t 3 MSAAY 2EAY

O KTCS-2 A|HAIR Ol IHUEHELE MDIA|ABIOCZ KTCS-27}F & =& - =2
Mot m™IL =971 3A =OjE o™
e T[ELCITIME ZSELSEO "B MTAIAHE AIHALY A=l"0f a2t MepM

OlAb~Oj4= ZF 180km TLZHO| BH2E AMSA|AE(KTCS-2) =S QI8 7|2 U AA|
A E 2018 10EFH H510 2021EMK| Al2HE 75 OF
o KTX 3EE6ZH0 AFAEX X U M2tMd 180km #7240 X|MAdH|l #3=

« AYEHE KTCS-2 XA 8 2H2H|, dsTX 59| s Z5H, S

L-O O —
A ABI2 LTERE 7%

O KTCS-2 A|"HALRY Ol &M Sl JHE A[7|7} st MO HHAMSZ MHX|SH0
2022~2032A7EX| 967 =M, 4,848km0l| 7+=E OTHLE SQ Al A AAL =2 =
Maf

O RHE3IZ 7|8t KTCS-3& 7|& KTCS-22t2| =2t S SHESIHA SiAE TES Il

|
T o
S8 MBAA” BEFE ETCS 132 HECZE 7§ F('18+'20, 290¢)

5 g
= XS —~
23 42 AA
P LA - [=B=]
S e 2 =
= xl-/tl =
M Y 2l
e 0
A A v
5
odl
K A
2l o e = 9q =
— &4 - = = | x
o o = o & o—o
(Xi'ol-}t‘i)
o o - |
< |
180.4km
- = ol
gy =% =3
L =2 g
2 i &t
= 2 = q
= = HE
e M

2 44 KTCS-2 AlHeM sz

_54_



H 3 KTCS-2 AXHE FXHA

3 =

TE SA | 189 | 19d | 209 | 21 | 221 | 23 | 249 | 254 | 264 %7|3

A | 21,620 5/ 20| 210| 144| 547| 1446 2457 3,466 4470 8855
A ALY

et 379 5| 20| 210| 144 0 0 0 0 0 0
A ALY

o ® mz| 21241 0 0 0 0| 547| 1446| 2457 3466 4470 8855

k|-
otan

L L]

EELY

HE.

L]

(s 1

0% 45 20304 YHbIEMT

KTCS-2 T+ A=




2. 29| A|EXtsizr ol Mot
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TRE 29%2 37 A2E 0| H,
B 2017E7tX] AZE 1519F2(20%) CHH| 2021~2023H
Sttt ofl &

O 2023E7tK| SAMOAIAE 200 Ot
_I?l_

olof et A|ER2= 20154
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oA

Total market CAGR
+2.9%

“‘:\ Latin America +4.T%

CIs +3.9%

-.\ Eastern Eurcpe +1.7%

AfricaMiddie East +7.8%

NAFTA, +1.5%

Western Europe +1.3%

Asia Pacific +3.6%

2015-2017 2021-2023

OB 46 FRROAIAH AFHY P HY

=

7h 9 YuLIAMWES FTCS PEAE Y HY
©)

EU =718 SAEZEYTEN-NS =T 3 4=22Fd 45 fl6 FE2AR(EQHM=

EDP(ERTMS European Deployment Plan)& MZ =&5t0 2023E7X| =EHE

M EZ U (Core Network Corridors)@| 30~40%0 ERTMS/ETCSE T&=dt= 7|

('17.1.5, Commission Implementing Regulation (EU) 2017/6)

« 20179 ¥ 7|FE, ETCS= ®E W of 4500km MZO| T=, 2f 7000002 Xpo
HEEASD, X|Of 320km/he| SURTEEE X2

« EDPOIM= CCS-TSI Z|4! 7|=AtY (Baseline 3 Release 2)2| &8 #Ust1 oM
Ateteorel 4% 201949 R E 230 FREs UME Ko CCS-TSI 2 7=

A (Baseline 3)8 Z4xHMozZ HESZE A
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Corridor Country 1 | Country 2 Cross-border Date country 1 Date country 2
section
Czech Re-
BAC - OEM Austria public Wien - Breclav In operation 2018
BAC Austria Slovenia Wendorf - Maribor 2023 2023
Le Soler -

MED France Spain Barcelona In operation In operation
MED Slovenia | Hungary Hodos 2017 2018
NSM - NSB | Belgium | Netherlands | Antwerpen - Breda In operation In operation

Luxemb Ciney -
NSM Belgium | ourg Luxembourg 2022 In operation
Luxemb Thionville -
NSM France ourg Bettembourg In operation In operation
Luxemb Outrange <-->
NSM ourg Germany Bundesgrenze 2017 Corridor ends here
NSM France Switzerland | Mulhouse - Basel 2020 2017
Poznan - Frankfurt
NSB Poland Germany Oder 2023 2020
Aachen - Boetze-
NSB - RALP | Germany | Belgium |laer border 2020 2020
Aachen - Heren-
NSB - RALP | Germany | Belgium grath 2022 In operation
Czech Re- Breclav-Devinska
OEM public Slovakia Nova Ves 2018 2023
Parndorf - Hegey-
OEM -RDN Hungary | Austria shalom 2022 2022
OEM -RDN Hungary | Romania Budapest-Curtici 2018 2018
OEM Bulgaria | Romania Vidin-Calafat In operation 2018
RALP Germany | Switzerland | Basel node 2017 2017
Switzer- Raron - Domodos-
RALP land Ttaly sala 2017 2017
Czech Re- | Schirnding <-->
RDN Germany | public Cheb 2023 2023
RDN Germany | Austria Passau - Wels 2020 In operation
Snoghoj - Flens-
SCM Germany | Denmark burg 2020 2023
Innsbruck-Bren-
SCM Austria Italy nero In operation 2020
Switzer-
RALP land Ttaly Vezia - Chiasso 2017 2018

48 EDP(ERTMS European

Deployment Plan)-ETCS &Li+% M A
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O S8 UWo ETCS #+=AHZ0 et Yeh.DEME 8 ETCS| A2 = 2018E0
209 ERI)E O|F 7|HMCE 2023E7HK| HEA HEEO| 34%0|1, ETCSS| Al

he S 7HE+20 ME AlY d8&82 & 5%/t oY

12 Ho

N

[%, Index 2018]
130% -

125%

120%

115% A EUR 410 Mio. 2018
+ 4,7% p.a. till 2023
110% -
EUR 8,2 bn. 2018

+ 3,0% p.a.
105% - s 3

100% T T T T T
2018 2019 2020 2021 2022 2023
Total Market ——ETCS

© SCl Verkehr GmbH

a3 49 20239 78 U SANOIALE HE A HE

O ETCS MZtAt2+= Alstom, Hitachi Rail(Ansaldo STS), Bombardier, Siemens % Thales?t
AR, =7 A% 8l EAFEE M AAHY Cfet =7t 7t W2t S St
X0 HMIZFAFQI CRSC(China Railway Signal & Communication Corp.)2| A& HMR&2
SIHLE AL Bote Aoz oy

o WX GXHOAAHR AYE2 53 CTCSQ X= W A HE olzztof Cf
AlZat 782 TEN-T A=0| IE ETCS =20 IE ATz A&

olo

Worldwide average market volume ETCS, CTCS and CBTC

[EUR million]
2,500
—
[
2,000 o
L | ==
1,000 - — o =
500 -
0
2018 2019 2020 2021 2022 2023
B New development and upgrade - CBTC B New development and upgrade - ETCS
" New development and upgrade - CTCS Maintenance and renewal - CBTC
Maintenance and renewal - ETCS B Maintenance and renewal - CTCS

@ SCi Verkehr GmbH

2 50 XX OJA|AEIETCS, CTCS, CBTC) AIMES SYsigt 3 Mot

_58_



Current average market volume ETCS and CTCS for new development and upgrade [EUR million]

Other Regions
Eastern Europe [ETCS)
(ETCS) 5%
5%

North Amesica (ETCS)

5 =

Total:
~EUR 390

e Asia (CTCS)
million

Western Europs 43%
(ETCS)
35%
Asia (ETCE)
5% & 5G| Verkehr GmbH
51 ETCS, CTCSO| AIZHSY & 2]
L}, &= CTCS +=4|=2 Y MY
O T2 BER245s89 B2 ANET HoAZ QAT I7HH At
HDYES &5
ASHEZE J|E 43489 1LHFEY F5/2(2008H)0M A= 8582
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O o2l =7toMe] B MoHOAAE Hehd B7F 7| 2o Cist =8 7| S20/d&
SHANGHAI FUXIN INTELLIGENT TRANSPORTATION SOLUTIONS CO. LTD.3%),

BEJING ZHONGKE ZHIHUI TECHNOLOGY CO. LTD.(2%), HITACHI

3
LTD(RH

Tsinghua University Beijing National Railway Research & Design Institute of Signal

& Communication 271) &2 2 L}ELL

B9 L MIHOALHE MY 7| ool 2R o

=8l
SHANGHAI FUXIN INTELLIGENT TRANSPORTATION SOLUTIONS CO., LTD. 3
BEIJING ZHONGKE ZHIHUI TECHNOLOGY CO., LTD. 2
HITACHI LTD 2
Joseph C. Winkler I?aul J. Galburt Donald P. Crosby David K. Rayna Christopher V. 5
Traynor George T. Briechle

Tsinghua University Beijing National Railway Research & Design Institute of Signal & 5

Communication

BEIJING JIAODA SIGNAL TECHNOLOGY CO., LTD.

Beijing Jiaotong University

Beijing National Railway Research & Design Institute of Signal and Communication Co.,
Ltd.

CHINA ACADEMY OF RAILWAY SCIENCES CORPORATION LIMITED, SIGNAL &
COMMUNICATION RESEARCH INSTITUTE CHINA ACADEMY OF RAILWAY SCIENCES
CORPORATION LIMITED BEUING HUATIE INFORMATION TECHNOLOGY CO., LTD. BENING
RUICHI  NATIONAL  RAILWAY  INTELLIGENT = TRANSPORT SYSTEM  ENGINEERING
TECHNOLOGY CO., LTD.

CHINA RAILWAY CORPORATION BEUING JIAOTONG UNIVERSITY

CHINA RAILWAY RESEARCH INSTITUTE GROUP CO. LTD. COMMUNICATION SIGNAL
RESEARCH INSTITUTE CHINA RAILWAY SCIENCE RESEARCH INSTITUTE GROUP CO., LTD.
BEIJING HUATIE INFORMATION TECHNOLOGY DEVELOPMENT GENERAL CO., LTD. BEUING
RUICHI  NATIONAL  RAILWAY  INTELLIGENT = TRANSPORT SYSTEM  ENGINEERING
TECHNOLOGY CO., LTD.
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CHINA RAILWAY TEST & CERTIFICATION CENTER CO., LTD.

CHINA RAILWAY TEST & CERTIFICATION CENTER LIMITED

Henan Lanxin Technology Co., Ltd.

HENAN SPLENDOR SCIENCE & TECHNOLOGY CO., LTD.

Hitachi Ltd.

Hitachi, Ltd.

HUNAN CRRC TIMES COMMUNICATION SIGNALS CO., LTD.

KUNMING ELECTRIC POWER SECTION, CHINA RAILWAY KUNMING GROUP CO., LTD.

LA ROSA, Mario

LANZHOU ANXIN RAILWAY TECHNOLOGY CO., LTD.

LIUZHOU RAILWAY VOCATIONAL TECHNICAL COLLEGE

MITSUBISHI ELECTRIC CORP

SIGNAL & COMMUNICATION RESEARCH INSTITUTE OF CHINA ACADEMY OF RAILWAY
SCIENCES BEUING HUATIE INFORMATION TECHNOLOGY DEVELOPMENT GENERAL CO,
LTD. CHINA ACADEMY OF RAILWAY SCIENCES

SIGNAL & COMMUNICATION RESEARCH INSTITUTE OF CHINA ACADEMY OF RAILWAY
SCIENCES CHINA ACADEMY OF RAILWAY SCIENCES

SIGNAL & COMMUNICATION RESEARCH INSTITUTE OF CHINA ACADEMY OF RAILWAY
SCIENCES CHINA ACADEMY OF RAILWAY SCIENCES CHINA RAILWAY CORPORATION

TOSHIBA CORP CENTRAL JAPAN RAILWAY CO

Traffic Control Technology

Transport Bureau of the Ministry of Railways Casco Signal Ltd.

35

3) &2 HEHYE =¥

ret
olek

O QEOHHEI B MSHOALE Hgtd B2l HE 20 HEAESHA(©2
=

Adilzgrea)ez 244

# 10 HEE MSHOAIAE Hetd EBo27|s I 2-JEY

=7t Hto| HA =20l =4
HEol HMXt ASHEA s AAR A|AH

KR | (AUTO-CHECKING SYSTEM FOR THE | St=EE7|=¢T 8 2002.10.29
INTERLOCKING SYSTEM OFRAIL)
KFARNSEX] A2 O[E ignali N R

| U= |22 0|E{(Onboard  Signaling S 2 el ZAlS|A} 2004.08.27

Simulator)

MR A= A|AH Sl Al AKX N
— I' [i¥e) |—|:| = |?:| o |9|' |?:| o d 7|'$A|7|7PO|AI: _(I)_lEl'XIA‘IIOl

KR | (ELECTRONIC INTERLOCKING SYSTEM AND TEST | /L") 2006.02.09
DEVICE AND TESTMETHOD) =
HME K2 AS AKL HAF A|AH : N .

R | 2= A G2 SXE @M JlSBlnspection | g ¢ g 2013.03.19

System for Signal Equipment of Railroad Vehicle)

_65_



slel R7toMel HE MSHOAAE Hahd
), RBC(1H

), ATC(271), GSM-R(2), Transponder(2

Y7 le H8 Z2O0k=
)

Ay
o]
Hu
Bl
x
n I

B 11 ME ASHOAAY Hety Wobolz ofel ZUSY
27} 230 Hy =89l sy
Testing apparatus and testing method for
CN | an electronic interlocking system (HXI A2 | Hitachi Ltd. 2006.01.20
AAES flob Al Xt HAE EH)
Railway signal interlocking testing and .
CN | detecting system (RE AlS QIE|Z2Z EAE HZ”a” Lanxin - Technology  Co. | 5009 93,09
T ERE) H
Meta-model-based modeling method for . L
. . . : Tsinghua University Beijing
geographical lines of high-speed railway National Railwav Research &
CN |signal system (&9 HE AZ A|AHO| . way A 2010.12.08
REI% 20lg 93t Meta-RE@ Z|uajo] g | DSION Instiute of Signal &
Gzl o Communication
=o o |:|)
Modeling method for high-speed railway | Tsinghua University Beijing
CN train control system function testing (11%2| | National Railway Research & 50101217
He EffQl Mo A" 7|5 HAYE @S | Design Institute of Signal & e
DEE gk Communication
CN Railway signal control simulation system (& | Transport Bureau of the Ministry 2011.01.27
E M= HOA|EE 0| AlAH) of Railways Casco Signal Ltd. m
CBTC (Communications Based Train Control)
signal system simulation testing platform '
CN (CBTC (ELIHO|M 7|8to] Xt RE)S Al Traffic Control Technology 2011.12.29
285 AlEgo]d HA B2 EAES L3
C3 train control system RBC interconnection
and intercommunication testing platform . L
CN (C3 QA HO| A|AE RBC QIE|FHUAMT LY Beijing Jiaotong University 2012.03.01
d S5 A T EAE)
High-speed railway active transponder | Beijing National Railway
CN | Message automatic verification method and | Research & Design Institute of 013.04.17
system (%2 Mk 5& d SA7| HAl | Signal and Communication Co.,, -
A Ats 45 GE A[AH) Ltd.
Portable information source simulator for Beiing Jiaoda Sianal Technolo
CN | active transponder (HEIE EHMAELHE < C ! Lgtd 9 Y| 2013.06.21
o B8 ME A4 AlEEO|E) o e
= — [
CN TE OE 22 A|AHS O3 AIE TI} AlA TRANSPORTATION  SOLUTIONS | 2014.03.21
el CO., LTD.
Vehicle-mounted ATC-MMI test method for | LIUZHOU RAILWAY
CN | urban rail transit (Al HE 2&2 9% | VOCATIONAL TECHNICAL | 2014.12.12
Xtk A ATC-MMI AAF EHE) COLLEGE
ol computer mtedocking. system (32| SHANGHAL FUXIN. INTELLIGENT
=
CN NS ZTE OIE|2Z A|AHIS O[3t AP £ '(I;Fé)ANLSTP;RTATION SOLUTIONS | 2016.01.11

gH 48 48)
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27} 2go| gy =89l s
Automatic testing method for railway signal | SHANGHAI FUXIN INTELLIGENT
CN | computer interlocking system (Ex 4l= Z | TRANSPORTATION  SOLUTIONS | 2016.01.11
HE OlE2Z A|AHS St AlY XHSe} &) | O, LTD.
Simulatin system for testin external SIGNAL &  COMMUNICATION
inteLrJface gof f):igh speed railwayg computer RESEARCH INSTITUTE OF CHINA
CN | interlocking system (1% Az ZAFEH QI QE;AE\ZI(E:'\EASY CHINiFACADITE/IA\\/lIbWé\IZ 2017.03.15
EZ AN2EHO| Fd QHL0AE HAESH
7| 9/t Simulating Al El) RAILWAY SCIENCES CHINA
e 9 =8 RAILWAY CORPORATION
Test sequence generation method applied SIGNAL &  COMMUNICATION
to railey train gontrol system (&= 'I;pEﬂO' RESEARCH INSTITUTE OF CHINA
= —_ [
CN HO| A|AEIO| MBE E|AE A|RA AHA b ACADEMY OF RAILWAY | 2017.06.01
o) SCIENCES CHINA ACADEMY OF
= RAILWAY SCIENCES
SIGNAL & COMMUNICATION
RESEARCH INSTITUTE OF CHINA
Railway signal data flow storage ACADEMY OF RAILWAY
o - SCIENCES BEIJING HUATIE
Hz 4z HolH 2§ e
N i jﬁt)em (= 10181 25 | \\FormATION  TECHNOLOGY | 20171222
= - - DEVELOPMENT GENERAL CO,,
LTD. CHINA ACADEMY OF
RAILWAY SCIENCES
Railway secure communication protocol
. CHINA RAILWAY CORPORATION
CN | conformance testing method (B EQt & 2018.05.10
A D2ED AXN AP ) BEIJING JIAOTONG UNIVERSITY
CHINA RAILWAY RESEARCH
INSTITUTE GROUP CO. LTD.
COMMUNICATION SIGNAL
RESEARCH INSTITUTE  CHINA
. e L RAILWAY  SCIENCE RESEARCH
CN ol oy 9ol SaPTET | BEJING  HUATIE INFORMATION | 2018.06.21
(CTCS-4 ¥ At MOf A|AEH X[ FXF
o] BoF HZ A|AH) TECHNOLOGY ~ DEVELOPMENT
= Ee = GENERAL CO, LTD. BEUING
RUICHI NATIONAL  RAILWAY
INTELLIGENT TRANSPORT
SYSTEM ENGINEERING
TECHNOLOGY CO., LTD.
Railway line condition simulation method
CN | and simulation system (B M2 = A& 'I?IEELNNGOLOGZYH((?’C\])GIT_?D ZHIRUI 2018.08.20
Ot 2o A A|AH) ! '
C3 wireless communication GSM-R network
CN | simulation system (C3 &4 &4 GSM-R & ?EELNNGOLOGZYHSSGIT_E'D ZHIHUI 2018.11.05
AT Al Z2[0] A A|AH) ! '
. . . . KUNMING ELECTRIC POWER
| Al
cn | Railway signal simulation test box (2= | ceerion ™ CHINA - RAILWAY | 20181213
= Al=Z o[ Al HA)
KUNMING GROUP CO., LTD.
Railway  signal centralized  monitoring | CHINA  RAILWAY  TEST &
CN | system testing platform (Bk= 4= ZE3t | CERTIFICATION  CENTER  CO, | 2019.02.01
DLEHI A2 AH E3E LTD.
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2t 2go| gy =20l =99
Black box test based test platform of

CN high-speed railway train operation control | CHINA  RAILWAY  TEST & 5019.05.15
system (1=o| Bk Eol 28 MO A|X | CERTIFICATION CENTER LIMITED o
ol =2 sta Al 7|8t AlY ZAE)

CHINA ACADEMY OF RAILWAY
SCIENCES CORPORATION
LIMITED, SIGNAL &
COMMUNICATION RESEARCH
Conformance  checkin and calculation INSTITUTE CHINA ACADEMY  OF
method and Ia’m"ormg of block section RAILWAY SCIENCES

CN x| Sh AL b ALl A Z1olo CORPORATION LIMITED BENING | 2019.06.06
length (Bighd XN Zot HM 2t 2ol A
AF HbEinp ZaHE) HUATIE INFORMATION
soeRT =AE TECHNOLOGY CO., LTD. BEUING

RUICHI  NATIONAL  RAILWAY
INTELLIGENT TRANSPORT
SYSTEM ENGINEERING
TECHNOLOGY CO., LTD.

CN Rail circuit train operation simulation device | HENAN SPLENDOR SCIENCE & 2019.06.19
@Y 212 A 2T AlZ2 oM X)) TECHNOLOGY CO., LTD. -
Railway interlocking test practice system

CN | based on text flow (HAE ZEEZR0| 7|=7} #@ySHSEOGYAé\'g'NLTD RAILWAY | 2019.08.05
H HE QESY BHAE THUEA AlAH) o
Train-ground ~ communication  simulation
device by using Ethernet to replace GSM-R | HUNAN CRRC TIMES

CN |network (GSM-R UEQIAE [CfASt= | COMMUNICATION SIGNALS CO. | 2019.08.30
Ethernet® AtE$H Train-X|H HFLIAHO|M | LTD.

AlZ2|0] 8 FA|)
Electronic interlocking system with testing
section and corresponding testing method | .. .

EP AS MMTE ASBIE E|AE wHe 7 Hitachi, Ltd. 2006.02.20
AL A A|AH)

Mz HOb A|AHEIQl Al ZX|(arrangement

JP | for testing)TEST DEVICE OF SIGNAL | MITSUBISHI ELECTRIC CORP 2002.05.15
SECURITY SYSTEM
HXp As Al2" 2 A™ EX[(arrangement
for  testing)?t Al HHELECTRONIC

P INTERLOCKING SYSTEM, TESTING DEVICE, HITACHI LTD 200502.22
AND TESTING METHOD
ANEAt e eSS 22 2 OFA[AERAILWAY

JP | SECURITY SYSTEM WITH IMPROVED TEST | HITACHI LTD 2008.08.21
WORK EFFICIENCY
X=X M Of(automatic train control)2| A}

Jp | ™ ZZF  FXIPRELIMINARY VERIFICATION Eii'clv% EgRP CENTRAL JAPAN 1 5009.03.18
DEVICE FOR AUTOMATIC TRAIN CONTROL
Method and apparatus for automatically | Joseph C.  Winkler Paul J.

. . . . IE™ O .
US testing a railroad interlocking (AF&X 22 | Galburt Donald P. Crosby David 2005.06.30

e 2E QHEZHS HAESY| ot &Y
b FK)

K. Rayna Christopher V. Traynor
George T. Briechle
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Method and apparatus for automatically | Joseph C.  Winkler Paul .

Us testing a railroad interlocking (At&&2ZE | Galburt Donald P. Crosby David 5008.02.29
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KRS-SG-0001-18R NS-AME M E TS| 2018-07-13 HE
KRS-SG-0002-19R LEDY A= 7|3 2019-08-02 M8
KRS-SG-0003-19R A& AKX AT 2019-08-02 HE
KRS-SG-0004-19R {3 Mz AT 2019-08-02 HE
KRS-SG-0005-19R 23 Mz AT 2019-08-02 HE
KRS-SG-0006-19R Al A7 2019-08-02 TS
KRS-SG-0007-18R K508 AT 2018-07-13 708
KRS-SG-0008-19R HFO[O1A H &= AT 2019-08-02 HE
KRS-SG-0009-19R HO[OjA MZ AT 7| 2019-08-02 7
KRS-SG-0010-16R 71 7| = 2016-12-29 kS
KRS-SG-0011-19R HA™I| FLE 2019-08-02 HE
KRS-SG-0012-17R HEMDE AT7| dsAld 2 2017-12-14 HE
KRS-SG-0013-18R P RE =R SN 2018-07-13 HE
KRS-SG-0014-16R Mg HasE TA 2019-08-02 20l
KRS-SG-0015-17R X ASEHAK 2017-12-14 M8
KRS-SG-0016-16R ZEF mAlE 2019-08-02 =0l
KRS-SG-0017-16R GAHD Q147 2019-08-02 =40l
KRS-SG-0018-18R M= &F&CHRt 2018-07-13 HE
KRS-SG-0019-19R Mz AAX O] ZX|(ERC-I) 2019-08-02 W
KRS-SG-0020-19R LEDE TIZEA|7| 2019-08-02 M8
KRS-SG-0021-16R Chsd MEA Mz 7|3 2016-12-29 HE
KRS-SG-0022-19R XY Yz 2019-08-02 HE
KRS-SG-0023-19R FAE MBT7|H 2019-08-02 HE
KRS-SG-0024-12R M2717e (HEY) 2019-08-02 2ol
KRS-SG-0025-18R Mzo|7e 3 g&g 2018-11-16 Mg
KRS-SG-0026-18R NS M2 2018-07-13 HE
KRS-SG-0027-17R MJB1E M=t 2017-12-14 M8
KRS-SG-0028-18R NSRS L 2018-07-13 TS
KRS-SG-0029-19R MEMEI| 2tR7 2019-08-02 TS
KRS-SG-0030-17R 2 & A4 X 7 2017-12-14 kS
KRS-SG-0031-19R MY dEA HE=FA 2019-08-02 7
KRS-SG-0032-17R A ojSop® 2017-12-14 Uk
KRS-SG-0033-18R FEUIEFIANHLER 2 2018-07-13 UES
KRS-SG-0034-17R HEFoARH =22 M A 0| 2 2017-10-12 M8
KRS-SG-0035-16R HEFOARDH 228 AH0[E (DCHEEE) 2019-11-26 | X|
KRS-SG-0036-19R HEZ 27| SLAIEA 2019-08-02 7
KRS-SG-0037-19R AmEHA 2 C(430A8) 2019-08-02 TS
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KRS-SG-0038-18R HF o (AF) 2018-11-16 kS
KRS-SG-0039-16R BHAH 2019-08-02 =0l
KRS-SG-0040-16R g 4 2019-08-02 ghol
KRS-SG-0041-16R 5 ™dsX 2019-08-02 gtol
KRS-SG-0042-19R = HMol&L 2019-08-02 kS
KRS-SG-0043-19R NgsE 4 2019-08-02 Mg
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KRS-SG-0045-16R AEI|( 2019-08-02 2ol
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KRS-S$G-0059-17R ATS X &% 2017-12-14
KRS-SG-0060-16R ABSE HOF 2019-08-02
KRS-SG-0061-16R 2ot7] 2019-08-02
KRS-SG-0062-18R (B g2 2018-11-16
KRS-SG-0063-17R HEADAIAH (HEQZR BE 2017-10-12
KRS-SG-0064-17R Mz2E 2017-10-12
KRS-SG-0065-19R 718 MH 2019-08-02
KRS-SG-0066-14 ZE ot 2014-11-28
KRS-SG-0067-14 S H O ZH| 2014-11-28
KRS-SG-0068-17R SIS 2017-12-14
KRS-SG-0069-19R SA7|g 2019-08-02
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KRCS C245-04 MEFSY| 7| SLAIEX| =0l | 2019.02.20 | 2022.02.19
KRCS C247-03 ATPE|AUE Z& 2H0l | 2019.02.20 | 2022.02.19
KRCS C305-01 ATS K|&RE A= 7| 2ol | 2019.02.20 | 2022.02.19
KRCS C229-04 X AS A 2ol | 2019.02.20 | 2022.02.19
KRCS C215-05 Ched etz 2ol | 2019.02.20 | 2022.02.19
KRCS C232-04 ATCOHE F It (AR H =2 2T K] =0l | 2019.02.20 | 2022.02.19
KRCS C214-05 s d=g£7 2H0l | 2019.02.20 | 2022.02.19
KRCS C273-03 SHA GARUSUEKE TAZK| =0l | 2019.01.24 | 2022.01.22
KRCS C249-03 VHFEM HESAMO YA 2ol | 2019.01.23 | 2022.01.22
KRCS C129-05 XA mety| 2ol | 2019.01.23 | 2022.01.22
KRCS €301-01 MEXHE VHFREHT| 2ol | 2019.01.23 | 2022.01.22
KRCS C248-03 FAEM CXE Se=3TA =0l | 2019.01.23 | 2022.01.22
KRCS C275-03 EaFHE GRS UEA =0l | 2019.01.23 | 2022.01.22
KRCS C216-05 HofRh At (MY 7| 2SI ZITHEK]) 2ol | 2019.01.18 | 2022.01.18
KRCS C217-05 XM Ofgr Ats[EETHT|7| T [-A| A=) 2ol | 2019.01.18 | 2022.01.18
KRCS C218-05 Hojgt s |AXIFH AAN) 29l | 2019.01.18 | 2022.01.17
KRCS C219-05 | HMO{E XtS(E=A 7| ALRGOIH AAFSFK) 2ol | 2019.01.18 | 2022.01.17
KRCS C250-04 H+d FUERT| 74 | 2018.12.07 | 2021.12.06
KRCS C056-07 Mg A= 74 | 2018.10.30 | 2021.10.29
KRCS C296-01 SF6 ZtAEAM 7| 20l | 2018.10.24 | 2021.10.23
KRCS €297-01 HA7| 7| A= H>™E T H[(SFRA) 2ol | 2018.10.24 | 2021.10.23
KRCS €298-01 ZISKE7| HEX AFEA 2ol | 2018.10.24 | 2021.10.23
KRCS €299-01 SR H[(UTM) 2ol | 2018.10.24 | 2021.10.23
KRCS C295-01 48 n5M 1A & RTU 2+l | 2018.10.11 | 2021.10.10

KRCS €321 HXME m2|7|8 tHE7| M | 2018.09.14 | 2021.09.13
KRCS C290-01 oM ot EX|R 20l | 2018.06.27 | 2021.06.26
KRCS C289-01 N&EME 798 EELHEHE =+9l | 2018.06.27 | 2021.06.26
KRCS €285-01 METSHEX| 2ol | 2018.06.25 | 2021.06.24
KRCS C286-01 HOtY| =9l | 2018.06.25 | 2021.06.24
KRCS C284-01 A0l sl= 20l | 2018.06.25 | 2021.06.24
KRCS C292-01 LEDA = 7| FH(Z2[H) =0l | 2018.06.25 | 2021.06.24
KRCS C293-01 SEAEE Mz =0l | 2018.06.25 | 2021.06.24
KRCS C246-04 AYEHSEX|(LDTS) 20l | 2018.06.22 | 2021.06.21
KRCS €283-01 SZA LEDY MZI|F 2ol | 2018.06.22 | 2021.06.21
KRCS C282-01 ILHE [EDY HAME =91 | 2018.06.22 | 2021.06.21

KRCS C318 RN = P ON N7 | 2018.05.04 | 2021.05.03

KRCS C317 Y2 AXIFA 2018.05.04 | 2021.05.03

KRCS C316 NEHE J|4AXIFK| 2018.05.04 | 2021.05.03
KRCS C173-06 ZHEIY (S -5HEA) 2018.05.04 | 2021.05.03

KRCS €319 HEZEEX| 2018.05.04 | 2021.05.03




KRCS C099-07 HYIIZSE 708 | 2018.04.12 | 2021.04.11
KRCS C278-03 LEDZHS7|T 70 | 2018.04.12 | 2021.04.11
KRCS C047-05 HXpMBES7| =9l | 2018.03.12 | 2021.03.11
KRCS C054-05 A 7 57 20l | 2018.03.12 | 2021.03.11
KRCS C243-04 SEy nxnf Kz =0l | 2018.03.12 | 2021.03.11
KRCS C242-03 HFE UK NMEEA 2ol | 2018.03.12 | 2021.03.11
KRCS C076-05 JtsEei7|EE] L& 20l | 2018.03.12 | 2021.03.11
KRCS C098-05 HEEHOH| 20l | 2018.03.12 | 2021.03.11
KRCS C038-05 A7 20l | 2018.03.12 | 2021.03.11
KRCS C277-01 e =9l | 2018.03.12 | 2021.03.11
KRCS C032-05 JtsEE7|E 2T 2ol | 2018.03.12 | 2021.03.11
KRCS €279-01 ST AEK|(UPS) 2ol | 2018.03.12 | 2021.03.11
KRCS C146-06 Mo E A LA M O & X)) 2ol | 2018.03.12 | 2021.03.11
KRCS C157-05 S ESES NI~ 2ol | 2018.03.12 | 2021.03.11
KRCS C280-01 2| HEARAL NEE B EK| 20l | 2018.03.12 | 2021.03.11
KRCS C228-04 XM= M FITHEK] 2ol | 2018.03.12 | 2021.03.11
KRCS C024-05 ISLR0EME YFEE0E 2ol | 2018.03.12 | 2021.03.11
KRCS C012-05 Z232E F 2H0l | 2018.03.12 | 2021.03.11
KRCS C272-02 2|k HHX 2H0l | 2018.03.12 | 2021.03.11
KRCS €210-05 oA ol 24H 2ol | 2018.03.12 | 2021.03.11
KRCS C288-01 VLF 7ol ZICHEH]| 20l | 2018.03.12 | 2021.03.11
KRCS C212-05 HEAI|sHEH T 2ol | 2018.03.12 | 2021.03.11
KRCS C287-01 TYAE E4TK] 2H0l | 2018.03.12 | 2021.03.11
KRCS C274-02 EHUNE AL EK| =0l | 2018.01.30 | 2021.01.29
KRCS C271-02 SHEAZA|EX_detd e 2H0l | 2018.01.30 | 2021.01.29
KRCS €276-02 T3 XSt EXRA | 2ol | 2018.01.30 | 2021.01.29
KRCS C102-05 AM ™7 =+91 | 2018.01.30 | 2021.01.29
KRCS C134-05 GELAEA| 2ol | 2018.01.30 | 2021.01.29
KRCS C160-05 70| =-AlQ(PEF AETA) 2H0l | 2018.01.30 | 2021.01.29
KRCS C161-05 A0l =-Al2|(PEF 2 2HE) 20l | 2018.01.30 | 2021.01.29
KRCS C167-05 £87| 1558 20l | 2018.01.30 | 2021.01.29
KRCS C176-05 SULUAER (BT A LA EK]) 20l | 2018.01.30 | 2021.01.29
KRCS C203-05 BHMSAAKIXGAZHE HSA|AH) 2ol | 2018.01.30 | 2021.01.29
KRCS €270-02 HRAX AT 2ol | 2017.11.27 | 2020.11.26
KRCS C269-02 ANSHMHOEX Fas 57| ol | 2017.11.27 | 2020.11.26
KRCS C268-02 AEA MY FHI 2Hol | 2017.11.27 | 2020.11.26
KRCS C267-02 MR8 E/RII(LFI 25Y) 2ol | 2017.11.27 | 2020.11.26
KRCS C266-02 s A=22 587 2ol | 2017.11.27 | 2020.11.26
KRCS C265-02 Hsd AAFOIEA 2ol | 2017.11.27 | 2020.11.26
KRCS C004-05 M= g FHUMXt =9l | 2017.11.27 | 2020.11.26
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KRCS C007-05 "7 =0l | 2017.11.27 | 2020.11.26
KRCS C027-05 Mz 238 ER7I ol | 2017.11.27 | 2020.11.26
KRCS C029-05 A7 =91 | 2017.11.27 | 2020.11.26
KRCS C041-05 7| 2ol | 2017.11.27 | 2020.11.26
KRCS C042-05 ) 2ol | 2017.11.27 | 2020.11.26
KRCS C057-05 HE7| =0l | 2017.11.27 | 2020.11.26
KRCS C073-05 A=X| =0l | 2017.11.27 | 2020.11.26
KRCS C079-05 ZUAEK| =0l | 2017.11.27 | 2020.11.26
KRCS C151-05 A~ H =9l | 2017.11.27 | 2020.11.26
KRCS C198-05 g AHEEA 2ol | 2017.11.27 | 2020.11.26
KRCS C199-05 DM ATC A E A =91 | 2017.11.27 | 2020.11.26
KRCS C225-04 IEHE Y32 SUAMZRHES) =2l | 2017.11.27 | 2020.11.26
KRCS C226-04 FOSEEXK ol | 2017.11.27 | 2020.11.26
KRCS C227-04 FANAM S B A 7| =0l | 2017.11.27 | 2020.11.26
KRCS C260-02 Al EX]| 2ol | 2017.11.27 | 2020.11.26
KRCS €256-02 AN 2R 2ol | 2017.11.27 | 2020.11.26
KRCS €239-03 | & X|(HBD) 2ol | 2017.11.27 | 2020.11.26
KRCS C255-02 BAS ol | 2017.11.27 | 2020.11.26
KRCS C259-02 SR 5H7| 2ol | 2017.11.27 | 2020.11.26
KRCS C240-03 ZHX|(FEPOL) 2ol | 2017.11.27 | 2020.11.26
KRCS C258-02 ZH A|AEH 20l | 2017.11.27 | 2020.11.26
KRCS C264-02 AH| 291 | 2017.11.23 | 2020.11.22

KRCS C315 SEl HE AlE7| M | 2017.09.06 | 2020.09.05
KRCS C135-05 Hi =0l | 2017.08.28 | 2020.08.27
KRCS C147-05 H| Of Hh (T 24 21 Z4 ZFA| K| O ZHK|) 2ol | 2017.08.28 | 2020.08.27
KRCS C148-05 SLLUAIEXK]) 20l | 2017.08.28 | 2020.08.27
KRCS C261-02 CAKO250 7t E 2R3l =91 | 2017.08.28 | 2020.08.27
KRCS C262-02 DSTTZF HEEeizl =+91 | 2017.08.28 | 2020.08.27
KRCS C071-05 HEE 2E 2ol | 2017.08.28 | 2020.08.27
KRCS C224-04 AEE Ats HAEA =0l | 2017.08.28 | 2020.08.27
KRCS C263-02 EZHOHAE T-MS 20l | 2017.08.28 | 2020.08.27
KRCS C086-05 A&7 1S 70H 7| =0l | 2017.08.28 | 2020.08.27
KRCS C175-06 H A EHC X 2 ) 74 | 2017.04.10 | 2020.04.09
KRCS €253-02 ety 537 2ol | 2017.03.28 | 2020.03.27
KRCS C220-04 = PNESON =+9l | 2017.03.28 | 2020.03.27
KRCS C257-02 AEX|-VME-CU) 20l | 2017.03.24 | 2020.03.23
KRCS C125-05 2l BATH(CY) 2H0l | 2017.03.24 | 2020.03.23
KRCS C192-05 Hl HAHTICHEX]) 20l | 2017.03.24 | 2020.03.23
KRCS €202-05 2 JIREF 2ol | 2017.03.24 | 2020.03.23
KRCS C011-05 Heto| 2ol | 2017.03.24 | 2020.03.23
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KRCS C221-04 SSHH 7| =0l | 2017.03.24 | 2020.03.23
KRCS C237-03 AFHEHHTA HH G| 2H0l | 2017.03.24 | 2020.03.23
KRCS C230-04 HEEIF| EHIZEH) 2ol | 2017.03.24 | 2020.03.23
KRCS €291-01 MZE AFT| A= 74 | 2017.03.15 | 2020.03.14
KRCS C306-01 DEET OPHAQK] 4™ | 2017.03.15 | 2020.03.14

KRCS C304 EHEY EXAAHY HX| | 2016.04.05 | 2019.04.04
KRCS C021-03 cherg s 2H0l | 2014.01.20 | 2017.01.19
KRCS C093-04 +HESEF A 0I2(LCX) HX| | 2013.02.16 | 2016.02.15
KRCS C026-03 M2 HX| | 2011.02.16 | 2013.02.15
KRCS €236-01 HFI| 2K I LA K] HX| | 2010.12.01 | 2010.12.31
KRCS €233-01 Q0|0 HH{ S (WIRE TURN BUCKLE) |X] | 2010.05.19 | 2013.05.18
KRCS C112-02 YR 258 HX| | 2009.02.25 | 2012.02.24
KRCS C131-02 CIFPNEEEL HX| | 2009.02.25 | 2012.02.24
KRCS C017-02 Z4EtO|0f #|O|=(5P) {|X| | 2009.02.25 | 2012.02.24
KRCS C016-02 Z4EFO[O] #|O|=(2P) §|X| | 2009.02.25 | 2012.02.24
KRCS C121-02 MzEE M X| | 2008.09.01 | 2008.09.01
KRCS €028-02 Holo| oy HX| | 2008.09.01 | 2008.09.01
KRCS C207-02 SRH2EEY| HX| | 2008.04.17 | 2011.04.16
KRCS C213-01 FRAUVEFO (AR H =2 2 E A |X| | 2006.07.25 | 2009.07.24
KRCS C211-01 XM Z SHAIAE HX| | 2006.04.06 | 2009.04.05
KRCS C090-01 XtS YA QHAE K] HX| | 2005.05.25 | 2008.05.24
KRCS C103-01 ESE=FARIINES HX| | 2005.05.18 | 2008.05.17
KRCS C068-01 M-8 otH HX| | 2005.05.18 | 2008.05.17
KRCS C020-01 H-HES Koty HX| | 2001.09.12 | 2004.09.11
KRCS €096-01 HEEe7|E HX| | 2000.04.12 | 2003.04.11

O IHYUHHHER o=E HEMBAAHKTCS-2)0| F7HATLIHLAIAO| £ 2(2018.06)0]
2EFHO| Mef KTCs-2 AI2E X otf 798300 tE KRS #FEAA X SH/SA U

FH

o &

s}
F720| Op2E|x| 23 AEfolD|, B

9Jst 7toj=

Of

—

At

0

SRS EOM = Bl
(2020.04~2021.12)"8 E3dlf KTCS-20] CHst KRS E=14A

:E I}A—I =

EDL ASA|AH

7
At £ot OH3EE X Re

3z 7|
oh B

M 0| Qem, 2021 LHZ KTCS-20f KRS
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ST MEEFEFAS WX,

- MEEFIAS MY A0l oY BEEFFAC BIMS Y Y HYY

BEO| DAY DAY MEEEFAS WYL B FLOE w3 2.
- MEEFFHTE BB TN AW X63X)

- REDSLYTL ¢ M77INYON WepA 8 FBATHIY 02 HEXAC
EETZO HMENY Sl B 4T 5 43 2 29| YRS HFUTI|SAT
9ty
Jh EERZHS MY HA O B AHO| e

_93_

22
1T
=& l TERF =R7l= = | =A
7t EZEEF (Cwl) cv o
Lk YEEE (Track) ™ 14 15
Ck &8 E(Architecture) AC 1
HEMNEEE
2 HEMT2E(Power) P 3
0} MEEE (Signal) e &9 168
Ht. 4122 (Communication) cMm 26
7} 2| 4B 2= (Car Body) B 3
Lt FEAREE (Running) RN 26
Cf. H=&A2E (Braking) BR 25
2k Z2&3|8E (Propulsion) PR 14
Of, HF MBS E (Awdliary Power) AP L
e 93
HE AHAFA ST 3|2 E (Cab Signal) cs 3
AL SHAERAS|2E (Operator Security) Qs 1
of. ZEH0IHAIEE (Composite Control) cc 1
A HEAEZ (Coupling) Ccp 4
2 O 2ol A BF (Equipment) EQ 2
e 276
= =H =
8 60 KRS &4 2F MA
-
2t EI
= .
Zo| MY S(HEOHHY AIMRA H74%)
ICcp=a7de s o J|&0|9s =
g Eit-cﬁ”ﬂ = M&E Mg StALE HX[ot= 7o:|—|— 7zl ™ee] HelE

33,



Lt BEFHS MY NYHA L ol faol HE
ct BEFHO MY HYHE U olof thet N ZD S=
ot BEFAMC B4
of. BEERAMO 7|2 U B
. HEEZERZO HFREEEAABE ABXY H14%)
- HERofo| O[S BAROIA HEEFFHS BFotn Qe ¥ nxt
- ZHO|XI0| SASto] YRHO| 5Otz o, ol Bt XY

e TN BEYUpEZEETAADL AMNHXHE H17X)

- 29 =i 9 It 78 AA7F 2est 220 2t HrrsEAde2 E 740
Hotd 52 ZESHH =NA0 fotststl, gl BefAdAS 2t =L 2
Sfiee] Zt 7|20 HiESl= =S o oF gt

O 4 M/HE ERt
o HEHZFEFZAS MY EXt= 1. MH, 2. 2E % 24, 3. ME/ED E= 7=
QA3 MO, 4. HIA| o] =ME TIH
KRS 14| @I 2epes @He] o
s [extigre b0l
@ .
OUH 4Y
olsff =tA 2l SiaECY|=07 Y B
EENER Eds g
4o
BEEUEH 7
2= KRS 242
Ad+d (4, A, BY, H7)
st=2H o g = JH(KRS)
KRS 23
EZFZ SHO|X|/DB

KRS AME

R

2 61 SIEHT-BEZTZA MY ZEX
Ct. KTCS-2 A|SHAIY sz 24
(1) KTCS-2 A|EALR i
O KTCS-2 A|HAIYES FapMd dHbHE 1804km TFZHAUAMG~ 0= AT AHIHE [fAC 2

XI_IOH |.O-Ij|7|-

2018.10 ~ 2021.12)30| US
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O KTCS-2 A|HAIYOIMC| K| &A= HH| K&/ HX|= I7MEHESEH FHOE T 180.4km
U2 T 3MQ STFE FESHH JHEAIYOl =T Fof A2, 374 S+ Oof ot K|
AL M- E(20204 78 7|E

O KTCS-2 A|HAIHO|AMCS] ApAAMDMH| X&/HX[= StEEIAI FHE A FO0f
Ao, MEBCHa XHF2 KTX-1 Xt 2Hdoz2 ZFPE Yo, dX| AHFASH
CHA Q2020 78 7|&)

Olpof AR 13 7(2471:0km400~61km053, L=60km653)
R O oy g o g Y
| fofmem) | ! | !
| 22 7Y 71:61km053~124km135, L=63km082)
| | oo Ne w4 um s sy 3N %% uA a7 wn  ma
| -0 O—a———0—O0—O0—O0——C—
| | | P s T O A e
| |
l I 38 F(U7]:124km1 35 ~180km400, L=56km265)
| | -
b i | i R [ =1 =1
J8 62 KTCS-2 A|HAY MM szt
(2) KTCS-2 A[ALRY AMZAIAE F4(2h
O KTCS-2 A|BIAFY AlSA|AHIO MY RAMELS T2 649 ZHS
= ~ CTCAHI e !
4l j,;-; | N !
e i e KTCS-2 A4%1 ZH|
: BENY
i t
TS MADIHIA 2101 WA

’

)

E 12 A9y |

— =4 ._I"[ S

{| e gapaey el L
asa = [REC]

B

KTCS-2 XI & & K]

TI53s Cuaace e
IH 2/33 521»\“7}-1:13 p“]
————— S2ma

1 e oo
ER e

U2)| ezl As8s

EE]

2 63 KTCS-2 A|HAFY A|A"H AME
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O KTCS-2 AlHAIY XM= AIAE T

- T8 FdF
- 2 MEMMIE{(RBC, Radio Block Centre)
- QAN E R R(STU, Safety Transmission Unit)
- A 7|2 ME(KMC, Key Management Center) - 13702t 3
- HM™EEMSEK|(BITU, Block Information Transmission Unit)
- 22| A(Balise)

X HMYEMESHKBITU)= 7| LUHEE X|MAMSHH|Ql ABSAHSHMEAHE
CAMSHE X2 F7F oM HE2 2 BRYEE RBCE MEs= 92
CIC}
a0 o

« FR Js U &E aFAE
- ERTMS/ETCS Baseline 2(SRS Ver 2.3.0d)2| M8 QA
- IEC 62236(EN 50121, MAI} MstY), IEC 62497(EN 50124, H ), IEC 62498(EN
50125, 7[7[0f CHgh =2tF =)
- KRS-SG-0067-14(X| &A= MO HH| AR
- |EC62278(RAMS), IEC62279(R=MO] X ETAA”E AT EQO), IEC62425(M =2

S Qe N aE HXA|AH), 1EC62280(SAAIAROAMQ CHHEHA FA)

O KTCS-2 A|EHALY XpAFAIS A|AEY
- T8 74\
- KVC M FX|(HM 7], BTM, JRU)
- HEHAN
- =58 2olH A
- BTM QHH[L}
- DMI, STU
- MHSUSEKXE LTE-R 25
- At K& LTE-R QtE|LE
- FR 75 Y =HE 2FAE
- ERTMS/ETCS Baseline 2(SRS Ver 2.3.0d)2| & 7 Are
- IEC62278 : RAMS
- IEC62279 : HEXO] U BESA|AHE AZTEQ O
c x

0x 0
> rz
fot

IOI-

- |EC62425 : M HeE M 2

- |[EC62280 : EAMAIAHIO|MO Q2 EA

- |EC 60571 : M Xt2kg FXH7|7]9 7HYE Q At
- |EC 62236-3-2 : B8 H™7|Xt7| &ty
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EEF

o)

*x
=

L{& AtO[Z2
2
LY

=z |
a

AL A

—

-

o
T 2E Ht

A" - AIE Dbet X|E:
X+ 3| (IEEE)

hes Al

Ly

HEXEO| 272 EY =4

A
=

4|0

[
11

—

Al™ - A B :
Al - Al N

NS - A A
ofeto| QI

0 .

- H2-2&8

=
e

Et

[=)]

=2

=AE 71E7IE oM

Lf

ps|
=

i - X2-1

e

4

-

[}

O
[

Al
4 Al - M2-145 :

4

o

H8 Al
7

—
st

)
D28 Al - H2-30%F

I7|&8 7| L (3GPP) 7, FHT7|TAt7|

AEZA M(KRCS C311 01)

al

- IEC 60068-2-14 :

- |IEC 60068-2-1 :
- |IEC 60068-2-2 :
- IEC 60068-2-30
- IEC 61373 :

(3) KTCS-2 A[RHA}

oo
o3
1

10
KO

ol
Ljo

W

N

!

Gl
Hio

|3t Az AN 7|2

O KTCS-2 AlHAFY

Bt of

SHA
H O ©

&r
i

VS

7|Z="0f ot

(STM)
E{H| O] & | AL,

2

x

.|

(BTM),

2

x

A

X 0|Qlo]

ol
[l
olo

BIo| &L=

Z

KTCS-2 At
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3. 7Q7l=vlE s
7t ExtAo7|slE S

(1) ETCS 29g3sigt

O dfelel 8% FuSHZIes SAMO7Z|=0 HES MZE2 EXMOAIAZY ETCS,

CTCS, ATACS(Advanced Train Administrations and Communication System) s=
WS H835tn on, %2 REHS HXAMY ZHHE XHZHE {4,

QEHE AYARE 27| I8t Forster Rail, NGTC & Shift2Rail S F=Zsta US
o FOSTER-RAIL ZEME = [FEUMETOl AF/NY A HMUZ 3t EEW(~2050)2

Mot Ao2 107 2OoKRl=zal A3, Mz -S40, otH.Eof ng §)2 74
¢ NGTCe HEADAE =i X ZHY ZoE o ZA[ LM 0oAM AHEO|

O GANOAAEL d=2FdS &Eo7| Ao AAE-E 3TAZ FEotn A
« ETCS= GHHS O8I 20| o2 [dEX7F X EXte
H7b 52 2ds T & ARS ol0 d=223ds A-std e, oo e

ETCS FHAE LTS 2D U

_ ©®
ETCS 13— \
A\
@O L ETCS (34
0 @
Cr: % (o W Yy
ETCS 13— \\"'. ETCS (2 \\'-.
aE-croal R OION ETCS 254
©w I -
EvCS 13— \"-\I ETCS L2—' ’ :\‘. s io—— \"-.
M@0 N\ = CTeonl O EHS Ll

8 64 ETCS ARt XX 4=223 M
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T 13 ETCS Level 74 ZX|

e (HEER Lo GOJE 8 EA RBC TAHZ 2| A K|
(EXHAR]) gia|A | oo™ | EMEHK| | (K OIFA]) A
ETCS L1 © © © © © x x x
ETCS L2 © x x @©) X @) O X
ETCS L3 x x x © x © © ©
O ETCS Level 1
o gXtof Cist EMSH IX|HX|E LI Balise (Euro-Balise) &4
o GAZZZZOIUS O[8510] FXAEKEE UEKXoRE A
o X2 (cab signaling : @TA0| 2loh Mz Al 2Ql/F EHQ)
« HE3IZRE 0|8t gXteol MEHGF X FXFZAH(train integrity) 20!
o INFMHMEZ MBSt GAZE ATZA e
o QIHO|Lt SAIYHIE FIIE2 HX[SH0] ST baliseOl X7t E&SHI| HOf| M2HHA|
HOHEE MELS(F7HAE
OB = i‘ '
——— d. & LR

12l 65 ETCS Level 1 (BtX SiemensAt2| Trainguard)

O ETCS Level 2

o RUEL(GSM-RZ 0|88t ZAtet FME|AMME{(RBC : Radio Block Center)AtO|0]|
gater JEHS

o GXRXQEE ALK EF)ZHLE balise AHE

« XMooz GXO| UFEL(KTEKE)E LA

o XtatAlZ(cab signaling)

« HE2Z E= A=Y 7|(axle counter) 2 0|85t gxto| M2¥HF{ A EA &7
a4 =l
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12l 66 ETCS Level 2 (BtX SiemensAt2| Trainguard)

O ETCS Level 3

=
o Rdi=FRe] GAAXEE 8 ENFEGS EUE UEHRJE oief(EXt= LEE
GAREY AAHRE 08 5 A0k 2
 RBCOA SAATZEA EZ(ZHAM, 7HSH A, O SH )

I'vlllI ‘—"“
_—
'%“ u[ h
— ‘ ‘1-—->mq- ———————————————————— -+
AR e
e

O 1999A0| =7t2|0t9| Sofia~Burgas(@2km)TZt0 ETCS L12 S3HYS HZA
ETCSE RES SHlz YLD RA2n, OfAOl= &=0| ETCS =Y &Yt
5t A=

« XX ETCSE 29F SO[7ALt A <0| 2=l Z2HERIHA S84 M=
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193740|M, ETCS 27t A|RE F

ofzz|7t o= OFA|OF =8 A
ETCS L1 17 3 22 34 76
ETCS L1/2 6 - 5 25 36
ETCS L2 3 1 24 53 81
ETCS L3 - - - - -
A 26 4 51 112 193
o LMZO| . & 84,394km
ofzz|7t 0| OFA|OF =8 A
ETCS L1 3,392 468 7,838 20,683 32,381
ETCS L1/2 2,378 - 1,601 5,809 9,788
ETCS L2 1,458 154 23,430 17183 42,225
ETCS L3 - - - - -
A 7,228 622 32,869 43,675 84,394

« 32 HEREsHo B2 ML Motaaz QASHY =IHH AYRE
IEHzUS gE
- ZZo| NAMEOLS J|ZE 4E43|0| DAL 1= §|(2008'—‘| oM %2 8589
IEHEY ESA=(NDRC, 20169) =8 = H2 2F SO|H, 202097 F8
NEHEALS 2AZ5D, 20258 D&M & AEES 38,000km77HA| A O

thE ‘TN RERESEEE TR
{ N A
“q” : EdkE 4
4658~ B~ B/ (AS) BiEGH {
= G- HOSEEH D -
15~ HEBEEH 4 [
=t m "l& ﬁ ﬁmsue& ~ e
—— ®a-mza- g 5
- R~ - BEEEEH > ad
O~~~ )~ RAIBESS i7" [
¢ /‘% £
DU TR / (
J 1
X W~ ERE~ ABEECH e
B~ O~ T~ 2 EEE e
— R~ R~ ABRIEES y
— i~ G~ W~ 3~ B~ RBIECH :"\ o
"
-
V7 o~
— B "
N\ s
b
o
.
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O ZFCICS 7| s%

CTCSE 7|& HELAZBI7|&D ETCS 7|28 SO0 HUDt S2HTY XA OfA|

AHOR MEHE Q FEEX| £=F00 Wt F 4THA Q] SXIMOAIA

AR O XYY K| = StelefEol XXt ZetdE It

AEEE DMOME 2S&E0 Mt CTCS-29F CTCS-37t HEEA e

CTCS-2= 200~250km/h O|LHS| @¥&E T MON ML, ATC(TVM)Q}F EElAS

sget YAo2 Hd

CTCS-3& 250km/h 0|49 RFLE L MOM HEED{, GSM-RZ|EQ| ETCS Level
2 HIAIQF CTCS-27} EdtEl HiAlogz 1M

CTCS-4= ETCS Level 32} wAleh 7idez Fo|FH, oX g 0 A=

LKJ2000E B=2| YHEEE XYM FREN 22Tt =7 FEO 20| ot

CTCS-0 E£& CTCS-12 &2

» CTCS-0: Track Circuit + Cab Signalling + LKJ2000
+ CTCS-1: Track Circuit + Cab Signalling + LKJ2000 + Balise
» CTCS-2: Track Circuit + Balise + ATP

¥ the track circuit is used both for block occupation detection and movement

authorization, its architecture is similar to TVM-300
» CTCS-3D: Track Circuit + Balise + ATP
¥ CTCS-3D is equivalent to the European ETCS Level-1
» CTCS-3: Balise + GSM-R + ATP, using CTCS-2 as the backup system
¥ CTCS-3 is equivalent to the European ETCS Level-2 + CTCS-2.
» CTCS-4: Balise + GSM-R + ATP, moving block

X Levels 2, 3, and 4 are back-compatible with lower levels.

3 69 CTCS HHAY ot 44y §H

sl
Am
0

CTCS-0
- CTCS-02 2 7|2kt dl=dH|et EXA2ARLHIFHXZ 738

CTCS-1

- T8 7|2 dl= gt o g0| detEl SARAELIHYFKX(LKI2000)2 TS E

- 160km/h O[3} FZHOM = 7|2k d2 2H2f fFArdE SFAIZI17] /&) 7I&
HHIE 7|8z ZotE HHMO(point)d XIE F7Hotn Ext 2ol o ZLHP

Lo AlSS
7le2 Moy
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CTCS-2

- =229 MHO|(poin)d] LE[AS J|HICR 0|5 HSH HEE M&stn 2mA e

-GEEE BES AMESHY EX 2dS ZLEHEY
AEar xgtel S 2AE MEso X gos d=2| glo] FEEH AF=Tt

Ho

™ g2 =

X & MEAIAHL AKX O M E(TCC), ZPW-2000A|2|= HZ=3 oA SO=
TME

- XM MEAA”EE XY HNMARH, X2 HEIEI|(TCR), 2l S22 E,
718 /4, 8 HA QEIolA, £ £ 2E, X AHL oA FY, HEIZ
HE 4 OtHILE Y E2|A HE 4 CHHLF S22 9 E

CTCS-3

- GSM-R EMELMZS 7|Eto2 XtEF U XN FEHO| Ytz HEMES AMsid,
EMHEHMMAE{(RBC)= O|lsHTHS MMstD, ﬂIE*IEL %XH%% 2HoIE Aldist,

- X|& A1EA|¢E=."% RBC(Radio Block Center), GSM-R X|AH&HH|, E X O] & (point)A]

>

R) EXtMo] XtEtk=, Zi|

= M-
MEEE WEHE HEWEY|, SE 5 2E FW 0| AEmo~ L 7|2

>

CTCS-4
FUSHE 7tz JEE [ESts SAAOALE2Z, JHYHAM E= OSHMSE
dolg = S

- EXF RIA S EX R2E HE2 RBC W Ay HE A" o3 2EEEH, X[
o= d=7] §lo] #+8EH [EFe=7t 273 Al AEE

CTCS Level Zto| ZtA 24

d

- CtSah 20| HEst LevelSa) 2t HAESE Holstn US.

- GALHOf AHMFEA|ISl BE MO{7|50 CHS eFAtedE SF5H0{of &
- A|l2E2 O™ Bt =&HE|0foF BH(CTCS-2, CTCS-3, CTCS-4 7h)

- A2E Level 20| Atz22 +HL|0{0f ¢

- A|AE O ZAOM A|AE HE0| XMd(degrade) 2 = AO{OF T

- AN2AH Level M2 FXto| Mo 20| FAeHS O|X|X| Qtojof st
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O £IL X&HHOZ CTCS FHE SlehM 2274 oy Z2HMES =7stn Yo,
[H#&2 CTCS-32 T+&st AS
O 37 HEMTA|AH” ZZ ARl CRCS(CRSCD), Hollysys AtE BMCZ el 3 A=
SH[HZAEM et S522 Tlst A
® 14 I3 C1Cs =¥
A A CTCS Level | dZ2Z0|(km)
Beijing - Shanghai Alstom/Bombardier/CRSCD Level 3 2636
Beijing - Tianjin Siemens Level 2 234
Beijing-Shijiazhuang Alstom/Bombardier/CRSCD Level 3 938
Changsha-Huaihua Bombardier/CRCS Level 3 600
Chengdu -Chongging Bombardier/CRSCD Level 3 618
Guangzhou - Shengzhen - Hong Kong |Hitachi/Hollysis Level 3 200
Hangzhou - Changsha Bombardier/CRCS Level 3 1866
Hangzhou - Ningbo Bombardier/CRSCD Level 3 300
Hangzhou-Nanchang Bombardier/CRCS Level 3 1182
Harbin - Dalian Alstom/Bombardier/CRSCD Level 3 1842
Hefei - Bengbu Bombardier/CRCS Level 3 264
Huaihua-Kunming Bombardier/CRSCD Level 3 1734
Nanjing - Hangzhou Bombardier/CRCS Level 3 498
Panjin — Yingkou Bombardier/CRCS Level 3 180
Shanghai - Hangzhou Alstom/Bombardier/CRSCD Level 3 404
Shanghai - Nanjing Alstom/Bombardier/CRSCD Level 3 602
Shijiazhuang-Wuhan Alstom/Bombardier/CRSCD Level 3 1520
Tianjin-Qinhuangdao Bombardier Level 3 574
Tianjin-Tanggu Bombardier/CRSCD Level 3 80
Wuhan - New Guangzhou Alstom/Bombardier/CRSCD Level 3 2138
Xi'an-Baoji Ansaldo STS/Hollysis Level 3 360
Zhengzhou - Xi'an Ansaldo STS/Hollysis Level 3 916
(3) ETCS Level 3 7H 5l 2%
O (5%) ETCS Level 3= ETCS Level 22t 2| EXHE AX[Sts HE=22E AHESHA| &1,
FUSHUGSM-R)E AEoI &8 &Y, HIEEH, 2ad od, MUY &Y
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50| 7|chE

CHEHZ-A[HALR) ETCS Level 3= RYMEA| AQUH, FHApS AR FH|OH| 550
Alg 252 oL, EN2EEG0] M2 L40[1, AlH2Es SoiM B2 7Hdat
HEO| 2751 AS

HTYIER| A EHO| West Dalarna =44 (Malung~Borlange, 143km, TtM), F}AtSAERS|
Uzen-Bolashak'c4(146km),  Korgas-Zhetygent4(293km), ~ ZH|O}  Chingola-
-Livingstone line(980km)0| 22IZ|AS

| AtRHOIM AIAE! SFAHE BT(Bombardier Transport)lAl 583t UASLE OlF
HAMKH O, EX22|dX]7|s & T8 7Iss HESHA| 1 UA0N

{20 XMH[E A|AEQI ETCS RegionalZ 21 UZ

CHEsEg-1E57|271Y) HEEE2| ProRailAt2t B=2| NetworkRailO| ETCS Level 32
St AIY*ES MAIBIGOM, ETCS Level 32 ZEXoz x| ot

MOU(2016) H|Z

* HE2EQ| Lelystad(2013), E=2| =& ERTMSTEAIHA[E(2014)

The Roadmap

2013 2015 2016 201

2018> '\ 2030
|

7
N
_J N
- D,

™ =
o = = e E o D
‘E 5 e = ';-95 ] r_:‘; £ Roll out >
z s Sz 33 832 4
B B © = 3 4
£ o ——— //
[ 4
| 7
7
I\ Virtual blocks Virtual & Dynamic blocks | ™
b L 3 ' — _ Tevel3 — w
Nominal Degraded modes included GSM-R->GPRS>LTE
&l 72 Network Rail ETCS Level 37+% ZEH
(M83E fITt HTHALE) ETCS Level 32 &83l6t7| 2siM= EXt&E2|AX|7|s1t
SALAEEL Llzld 452 275t U=

AR22AAR 7SS 2Y Fe TXo| FOWS HXSO CH2 Fx7 HIshe A8
BRSOl AXBSADE WA HORAM 4830 HEA Q7L 72y
2R}, 2 2 A, HOjSHE AR SO RE HEohe o

-

&
S0l 43 7I=0] US(EXt0 EXNFEE A 2X)
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2 X+2 7 (Automatic Train Operation)

!

=d

4017t =H-EH, 25 EX7F ETCS

st
(4) ETCSQ| ATO 7t &



ATPS| Al o0 EXtEE, SAF(ENEEE ASH0f), SAPIN, EN=YE2/0H S

CtC}SH
Ooo

« EX0IM ATOZ|S

2 BT QSiME DXtof| ATPRIK|Z} HEEA| M X|E|0fO}
ATOZ} EXO|SHOE

'63){
LYl = ABZHOE ROl AW ATPI HE

OF
o

O (68) ELOAM "ot JYes XsEX2T™ M (GoA: Grade of Automation)= 4712]

S850|0, #iX ETCS= GoA 18 X|¥st /US
o FQR2H2 GoA3ll GoA4E K| HSHH, XAt 2 GoA2E XA
S e s || SNES || suz || wynew
R ATP
GoAl &f with driver
— (NTO)
( ATP and ATO
GoA 2 Q'\\. with driver
(STO)
GoA 3| \J DTO piT=S A5
GoA4 \g uTto s s s s
a8 73 gXto| Atsztsad AAH”O0| =¥dt= 7|
O (Ithz1h EXte| Ais2 M2 =58, oHX|, SXH, FAIEsx, AlE S0 28HQl
RIE L3
o HAztE RYIHHZ ALY = U0A AEE2 =2 = AUS
o ZXH7H SUA|AZ THHET = UM HMEEHS =2 = US
o OHX| AHEREZ XAE = s FEIEHS HESO OUHXE LY = US
o GXto| Uit HZIHEHES Hotst S4o| SAHLE o = US
o FAFXIQ}t MSEKQ AEYAE XAUSHO FREFAIZLS SRS = UZ
(ETCSS| ATO ST AFS) ETCSH|AIA 2O UNISIGHA ATPEX| b A|AEN JHE
24 M (Subset 125)8 NSt ULt AMIK| SIHEX| $D US
O (ETCSS| ATO X&) ATOE 7HEao AOA SHHE QA2 CH31t 23
« ATO= ERTMSO| #AME CHESIOOF 2t
o HLRAZ 2SHM ATOE F7H = USLE ATO7t EXI2H 2 HofsiM= QF

o EX0 ZX|E[= ATPEX[QE ATOY A= JHEEX[O|H, AHHO[ARAS BHEDHO
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O (ETCS2| ATO 7HEeld) LR =H0M ATOZ|S5S B

O

O

o ATOZXQF ZH2H|ZE SIHEO|AE AKX AFI/HES TIAsHOF &

ook

(ETCSS| ATO +HETHA) ETCSO| ATOZ|52 X8t A2 2EHAZE 2510 TAHE|O,
AEHOZ GoAdE T
o (1EHA) 2019E7X| GoA 2E& X|¥dt= ETCSE 7HESHL 2022E7HA| &2
* (2EHA) GoA 3/4E X|&dt= XEFd ATOE 7HEsS
=l

IO, Shift2Raile| W2SF0| H&E
- Ten-TEEHEQL NGTCEZHEZE M ATO @AY AMS2AQTAIES XY

&R 2¢2)

- Shift2RailZ2MEE SE3AM GoA 2 U GoA 4 A|HRFLME A=l 2F

Train Driver Recorder

ETCS

(=}
m
-
th
w

ATO
on-board

on-board

S5-037 55-126

Cab Radio §5-125

ATO System Requirements
f \ Specification

CeiE $5-126 Adjacent track section

RBC - ETCS

Interlocking I Teackside

TMS (Traffic Management System)

ATO
Trackside

ATO
Trackside

3 74 ETCSO| ATO 7

25 o ETCS/HY Z2MEE F7
St oLt BE A&SHME 3 ZHMEER0 B8P £ U= ATOME* ds, 7SO

gt E JHERAMTE Sl d-(Shift2RailE SHM 2t2E o)

*EAEEE oHEE MR idEE EolE ATOVNEO| ERSHK| T gt LM E =
RE M0 HZEEO UM ATOE 0S| M= Chet 2310 Y
L|OfoF ¢t

(B2 Thamslink) 7|& A2 HHIE XS2HS XIJst= ETCS L2/ATOZ 7HESH,

2018 125 H Kentish Towni} EIephant&Castle -_rL7._F01|)\1 2 o

DE F72to| EX2HHG
?I5HAM GoA 2E X|¥St= ATOE = ¢

(AAEH9| CrossRail) 7|& A MHHIE X522 X|/|StE ETCS L2/ATOZ 7H&Esta QL



o, 22 Portobello Junction®|A Pudding Mill Lane/Abbey WoodT7t
e Thamslink@t ZO0| FX2UMEHELE 24train/hE =0|12, HFA|ZICHO| 30train/hZ
=0]|7| ?I8ilM GoA 2& X|¥dt= ATOE = (Whitechapel — PaddingtonT71)

H 15 HEO| Thamslink & Crossrail H|t

= Thameslink Crossrail
Infra Manager National railway (Network Rail) Urban railway (TFL)
Open 2018, 4 stations 2018, 6 stations
Line capacity 24 trains/h (New trains) 24 trains/h (New trains)
Automation ATO ATO+PSD
Urban main system ETCS Level 2 CBTC
Urban sub-system Wayside signal and TPWS/AWS -
Exclusive system ETCS and AWS/ TPWS CBTC

* AWS /TPWS: Automatic Warning System /Train Protection & Warning System

London Future
Connections Connections

Capacity raised to
24 trains per hour
in the core area
bottleneck

gl 75 2EO| Thamslink =M E

O (MA|Z| Toluca interurbanid) HA|ZO| HATZAIHE(58km)0|H, M= MHH|IE AHESRHS

K| &35t= ETCS

.HL7

L2/ATOZ F=3IRA2H, 20180 AE=2H A=

O b |
o GXI2TA|Z0| 25820|1, GoA 2& X|Rst= ATOE =t oLt HESH ATO
2 drafttAME HE|M 71Tt A (ThalesAh
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M 7|&7|F2 TSI CCS(Control-Command and Signalling,

2 24

Regulation (EU) 2016/919)0|,

Baseline 2

=
[

L KTCS-2 X KTCS-3 =7tAHA IR EEAL L Of| A

2

I
=

X|= Baseline 3 &8
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H 16 ETCS Baseline 2 ¥ GMS-R Baseline 12| Z4 7|&AtY B2

AHO| #1 A &8t (ETCS Baseline 2 % GSM-R Baseline 1)

= SES At 0|2 k! e
1 ERA/ERTMS/003204  |ERTMS/ETCS 7|5 274 ArY¥ 5.0
2 |9=X¥oz AHE
3 SUBSET-023 801 & ooy 2.0.0
4 SUBSET-026 A" @A ALY 230
5 SUBSET-027 FFFIS HEX H2H-CREE &7 230 FM 1
6  |SUBSET-033 Q1714 IHEO|AE FIS 2.0.0
7  |SUBSET-034 Xt QBT O|AE FIS 2.0.0
8  |SUBSET-035 EYHSZE FFFIS 2.1.1
9  |SUBSET-036 [EUIAL FFFIS 241
10 | SUBSET-037 FEZIC|R FFFIS 230
11 | SUBSET-038 Igtel A= 7| 2| FIS 23.0
12 |SUBSET-039 RBC/RBC $HE2H FIS 230
13 | SUBSET-040 27 X W AXL oY 73 230
14 |SUBSET-041 HZ2E8H =8 o 2.1.0
15 | SUBSET-108 TSI 25 A M0 Ojgt 42284 #d s 120
16 |SUBSET-044 [QEEIE FFFIS 230
17 |9EHoz Ax =
18  |SUBSET-046 2tC|2Q1E FFFIS 2.0.0
19 |SUBSET-047 2tC| QI EE X|&-AHa FIS 2.0.0
20 | SUBSET-048 2tC| QI8 Xted FFFIS 2.0.0
21 | SUBSET-049 LEU/QIE RX|7F ZEE 2O QL FIS 2.0.0
22 |o=Xo= AfNE
23 |SUBSET-054 ETCS H==gf X|IE0| ot M 3 74 2.1.0
24 | Q=X oE A E
25 | SUBSET-056 STM FFFIS Rt A|ZE 2{[0]0f 220
26 | SUBSET-057 STM FFFIS Rt AZ 20| 0 220
27 | SUBSET-091 g%% %SI%! 2 ETCSQ| 7|&X d=2ddo of 250
28 |o=XMo=Z AfHE
29 | SUBSET-102 QIE{H|O| A& 'K'Of £HSF AR 1.0.0
30 |o=XoE ANE
31 | SUBSET-094 X Zx A™ AlEo et 7|5 2d 2.0.2
32 |EIRENE FRS GSM-R 7|5 84 MY 8.0.0 FM 10
33 |EIRENE SRS GSM-R A|AE @4 At 1600 | 4 10
34 |A11T6001 (MORANE) RZ2IC|2E st EMH™E FFFIS 13.0.0
35 | Q=XoE AN E

36 a~b | 2|EHo=Z A E
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36 ¢ |SUBSET-074-2 FFFIS STM AlE Afg EA 1.0.0
37a |QEXOE A E
37 b | SUBSET-076-5-2 S0 2TE Al At 233
37 ¢ |SUBSET-076-6-3 AE =M 233
37 d |SUBSET-076-7 Mg Arel He 1.0.2
37e |QEXOZ A E
38 | 06E068 ETCS EAIE Ho 2.0
39 | SUBSET-092-1 ERTMS RE2ICIR Hotd o 230
40  |SUBSET-092-2 ERTMS FEE2C|2 Al A 2 2{0]0f 23.0
41~42 |Q|=XOo =2 AtKE
43 |SUBSET 085 SELE|A FFRISO| 23t A" AtY 222
44 |9 EXHOoZ AHE
45 | SUBSET-101 QIE{H| O] A& 'K AMRE 1.0.0
46  |SUBSET-100 QIEH 0| A ‘G AtY 1.0.1
47 |9JEXOo=Z AtFE
48 /= GSM-R O|SEX| Ald At =M 4
49 | SUBSET-059 STM 85 84 2.1.1
50 |SUBSET-103 QERI AY ALY 1.0.0
51 | RE DMIQ| 21N SEH £H
52 | SUBSET-058 FFFIS STM OfZ2|#H0|4H 2{|0]0f 2.1.1
53~61 |Q=XHOoZ ALK E
62 |9E ot S4l QIE{m|O|A0f 25 RBC-RBC Al AR
63 | SUBSET-098 RBC-RBC 2t™ &4l QI HO|A 1.0.0
64 |EN 301 515 GSM % Hz GsM )Y 24 230 FA 2
65 |TS 102 281 HE GSM 290 23t M2 =H 3.00 FA4 3
66 |TS 103 169 Mz 28M0| st ASCl M 1.1.1
67 %&RANE) P38 GSM-R SIM ZtE0f 2t FFFIS 5.0 =410
68 |ETSI TS 102 610 HE E2, GSM, B GSM Y2 st UUIE AHE 13.0
6o |MORAND T 10 Tinonzel ay gog se s 5.0
70 |BORANEF 12 Tinoueel ey geg 2w As 50
71 |BORANEY B0 Thosx olzaiyg 2zt Frs 41
72 |BORANEN B 12 Thoisx olcaiyg 2w pis 5.1
73 |DORANEN P10 T oy opur o= 2iyg oIzt e 4
74 |DORANEN F 12 Thoix) opur o= 2jyg 21zt fis 3
25 |(MORANE) F 10 23 %Wff X F =4 AR oot 7|5 = 4
6003 H32 {18 FFFIS
76 | (MORANE) F 12 QF YA & 2% 4 AKX Oiet 7|5 B2 4

6003

HMES flet FIS
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77  |ERA/ERTMS/033281 CCS K& A|AEID} CHE MEAAE ZH QIED|0]A 3.0 =M 7
78 |9F ETCS DMI 7|50 st ot @A
79~82 |SiiE U= s s

TN 1. 7|EE[00F BhE HEO| J|s HYTO| O|RAYO|Ct QIHEO|AS| 7|&d 42 o|RAteo| siYstR| Y=Lt

A 2. MOl 329} MOl 330 M 'MI'E2 EZEl EN 301 515 I1I21°*01| LI =l At =2 2| FAFZO|LCY,

Z=M 3. MOl 320} AHO| 330 M ‘MI'R RFEE TS 102 281 E 11t B 20| L= HAQH(CRIL | FAMEO|L

M 4 MOl 482 GSM-R O|SEX|0| S AlY AREES XIASIH ol &7 'RE'Z {X|=ICt ofE27A 0|

7b0|== O] TSI Mle.2.120| HA|E HXtof| mat o|s&A| U HEIS HILE st =3t 7t M S52
=g Z40|Ch

=M 7. 0| M= ETCS & GSM-R baselinedt 2H2t0| QiCt

FM 10: MIl) 27 DHO| TSI CCSOIA o] R Atsto| T},

O Of2 AMZA[AHI Ofgt 4223 7|s7|F2 TSI CCS(Control-Command and
Signalling, Regulation (EU) 2016/919)0|, StREADA|ARO| OFFd A AME|Y 2HHE
flot RAMSZHH EHEME REHFAAES KA

H 17 TSI CCSOHIM HMAISt= FEETEN) 2

BEEHS BEE Y H

EN 50126 | E=XE - RAMS Al 8! 2F 1999
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Railway applications - Specification and demonstration of

GB/T 21562-2008 | Reliability Availability, Maintainability and Safety (RAMS) = M| XK El
IEC 62278 : 2002

GB/T Railway  applications—Specification ~ and  demonstration  of
reliability,availability, maintainability and safety(RAMS) — Part 2: | = X|FZA{ 4

21562.2-2008 : T
Guide to the application for safety
Railway applications—Specification and demonstration of reliability,

GB/T availability, maintainability and safety (RAMS)—Part 3 : Guide to 2|2y E

21562.3-2008 the application for rolling stock RAM oo
IEC/TR 62278-3 : 2010
Railway applications - Communication,signalling and processing

GB/T systems - Part 1. Safety-related communication in closed 2|2y E

24339.1-2009 transmission systems S
I[EC 62280-1 : 2002
Railway application - Communication,signalling and processing

GB/T systems - Part 2. Safety-related communication in open 2|2y E

24339.2-2009 transmission systems S
IEC 62280-2 : 2002
Railway applications - Communication, signaling and processing

GB/T 28808-2012 | systems - Software for railway control and protection systems = M| XK El
IEC 62279 : 2002
Railway applications - Communication, signaling and processing

GB/T 28809-2012 | systems - Safety related electronic systems for signaling =M 2R
IEC 62425 : 2007

GB/T Railway applications—Environmental conditions for equipment —

32347 3-2015 Part 3: Equipment for signaling and telecommunications =M 2R

' IEC 62498-3 : 2010
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1. =W Hehddst A SA73MA) 3T =4

7h HedE7t e

C

O Hghd "IHConformity Assessment)?| Hole= T37IHEZ|ZY M3E2[ 190|AM “X|
s0| =7IHE, IMEE 58 S5I=XE 75k g, 215 =
CHE Fo|stl, XMt HI7IM = HE# oLzl Aty B ZMHE2 2R3 |
o
[

Y3 =ojo] HXF0| FEsto] oo FXH FEoR X2 HD 9

Alo-l 7—IA|— DI-'OI:

-—

O oHHut 3ol HI8E 0|2t BReE EYE HEL A= HIfSHA| X0 Hetd
I E= © MA oCiME 12| B7IEADHE =835t MHILE SHX| Y=Ct= B2
(One Test, Accepted Everywhere)OlA ZE5I| CHEE J7t7t O MAO TFSHL

oloLt, X3 WIS Fots WIIBE e MIF J|Y0ILt BHSO| M

* Al-gAto] ot = MEH7|FILACM= 18E ZIE 10374=, 2150 gt =M
ZIFHAROIE 198 ZIE 9170 =7t7F ZHRsto] UMM =0 Oiet =8 FEMA

O Hgtd FI7tHAo chiet =Mzt 8 A7+ 7tges Sl fEHEtE Y2z
S8 Al AT SO tiet Metd BI/HHAE "=7tREVI2E.22 ME5H0

=T 7tI 7| 71 (NAB, National Accreditation Body)Q! =7}7|&ET(KATS) S E
25t AS

1S0AEC 17011 ISOMEC 17011 ISOMEC 17011

S5 UN EEY 97
( @) xoias ) (KAS KAS ) ety k1B
SOREC ISOAEC 150 o] ISO/EC ISQAEC
7025 17020 Guide 5183 7065 17021
LIt iG] LLE] o o o
s N[ aw \[ zmesa \[ omom ) AEAS Al ARY
J

\ @z S\ oaw | oapaw | onamm | L2 QEla

RN A 150 Guide QA g 50 3000
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=4 Hgd Bzt d5 el d8MAC #E U Hagd BItMEs

KOLAS Al&, KOLAS ZAAL KAS Q1F, KAB 2150| US

* St YA 7| 2HIE 7| FH(KOLAS : Korea Laboratory Accreditation Scheme), $=X|
ZQ91B7|F(KAS : Korea Accreditation System), $t=QIGX|AME{(KAB : Korea

Accreditation Board)

HER2O0IME SRR 7|2T /0| S40] £[0f 2000 7|AH S H7|ZO00]| CHet
A7|&tel A(SO/IEC 17025)2 AE7|F=2FE BEIHEOL KOLAS S2Ag7|2 2l
HE FSst¥en, 20163 HZQIT(RAMS) 4Cf =X EFO| CHDE 2

(ISO/IEC 17065)2 H7HE0F KAS MEQIS7|# Q¥ E FSstd, 2017 HEQHH
(RAMS) 40 I HHEZO| CHot HAZ[2e] 2 (ISO/IEC 170202 H7HEHOF KOLAS &

AbZjez QI E

KAS-P-027 (1/2) KAS-P-027 (2/2)

o AFel 2 WA

o &5 : 3L J1E &EFY Axg
KAS F2 AEQAZE7]H AAA
o ]ﬁ_Lo ] \_@ 1 Az~ 88 : 27099 1a
[
7189 : dFAxs|EATH TN ‘ 2WF AEF AFe P 7NEEA
WASTEMT : 135221-0000076 - =A% 444 2 | IEC 62278
HAFA : A7 = YA HEvE@ 176 (95) REES
REFIOSE
A AR B o gA AERERRZ 176 (43F) (RAMS)
QAN R W9 EHERxE
AEAY : 2779 1a =A% B IEC 62278
. AT A HE S
AR fr& 717} : 2016. 08. 11. ~ 2020. 08. 10. iy
K2 RE RS
L FeAdye | (RAMS)
312 3120 5
5(‘] A 2 T Y QE‘A!@ ‘;%
7'“5""} L ‘“““} ! Hrokdwe |HEAF 2 IEC 62279
47] AR TARZIIEY A2Z, AEAZAT 9F W A=Y AR gag  |Asdase
AAFoE] T B 2 A21xe 74 2 KS Q ISO/IEC A o173 A (SIL)
170652 21427 o Aste KAS #¢l AEANZ7)BRo=
5 A= g [EC 62425
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Az A A F 9|
2020d 19 29 2 ZE S (SIL)
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ST IENTY

9 ¥ H 3 K33

g oE ®RWH S 135221-0000076

(EE 2g¥E)

AL "2 A HIIE oA HEYSTE 176(HYE)
HE YR 20079 98 148

ol g B 7ozt 2017 98 142 ~ 20214 9F 13
M g9 A"

eigEor W HH Y

o o o : 2017 9¥ 14%

47 7| #E F7IEEVEYE H23 X U KS Q ISO/AEC 17020:2014 8

AHaHY 2|5t B HAZ|EeE APELICh
of
] Dﬁﬁ
0
ki)

Rorea Lalbloratory Heeneditation Scheme

HKI133%
01 AF24u| I 7|2
002, TIHAHE HA

HMER HMES dargd
IEC 62278:2002 Railway applications -
Specification  and  demonstration  of
reliability, availability, maintainability and
safety (RAMS)
IEC 62279:2015 Railway applications -
Communication, signalling and processing
systems - Software for railway control

dHHAM and protection systems

HAZOAIY HEEE U M A2E
A A FRCiTRN = IEC 62280:2014 Railway applications -

Communication, signalling and processing
systems - Safety related communication
in transmission systems

IEC 62425:2007 Railway applications -
Communication, signalling and processing
systems - Safely related electronic
systems for signalling
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oot MEEL} OSHEASE, AR 2|23 & SEY(Impartiality) HEX|AH S| T2t
20| QAT a0 HFEE2 LBoHor g
KOLAS ZALZ| 21} KAS 2157|22 Al”7|2 CHH| ZH[of Cfst 52 Mel=/AHLt
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T US| EEL|EE 2[5t ot MEEIZ|EQ HItAZS 2Ok S, HAR7 |2t
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HA A 7ielE x4 =EIF QIFEI | AFHEA
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MAFY FZ20] 7|ostaxt dEEA2H, 917= A-7|F(19 7[&)7F 7Y A2,
=L IAF-MLAE SFHE XIS Q- 7| FH(KAS)Zt "07.01, BH= QI XA E (KAB)Z7H QMS(Quality
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S —— Asessment of Conformity N
4_constituent - acc. TSl and "\I Notified Body I
Suitability for use
| constituent P
—_— Test report / Certificate
d constituent (Annex IV)

!

EC declaration of conformity I
I (Annex IV) I<—I Manufacturer
EC verification I
Subsystem . (Annex V) .‘—I Notified Body

EC declaration of verification < - Awarding Entity

I

- characteristics of the subsystem

- declarations of conformity of all
components

- operational informations

- maintenance/surveillance

Entry into service Member State

a2l 86 TSI 915 =Kt

O 4B2YY YBU W2t THSE MIAS} SHRAAY HYRHE 2157|THNoBo
Notified Body)®t BEC2 M3ty WIS =ctn PHEE U sHEAIAHO Cfg

=
2240 azr*g Mol +3sto(of &

Product development

Projects

Authorization
to operate

National
Operating rules

1 1
1 1
Q 1 1
T 1 1
I : : Authorization
@ ! ! to operate
|— 1 1
1 1
1 1
Level A : Level B L Level C
Conformity of Conformity of Authorization to
Constituents Subsystems operate

a8 87 TSI HEd Eote| 3EHA =
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oleh Hghd E7t7h 2= E[00F o, XEZH2Z NoBo(TSI 215 7|2h0l| 2fs 1S A7t

o
22 FEE2F NEANE EC M MA(EC DoC : EC declaration of conformity)2

« ARIIEO et Al B7te SQARE7ZIZOIM =

« Y F7te AsBo(SHATGEIL7|E, Assessment Body)0f|Al =

« HAL A 215E7t= NoBoOlA +¥

X NoBo= #BEEF(ERA 28 A8E 2157|aez
=4

¥ NB-Rail2 39712| NoBoZ TdE FEO| NoBo¥Z|ZA H2|0 220 AX

ret

N REW AS7|HeRD

——

* *
:NB‘t
* Rail &
Welcome at NB-Rail Association! Toeut

Association Members Area Coordination Group

4 = <
AFER S ¢ ARSENAL supported by BCT -~
£ Lamd e -

T e Eevrenp BEA(T 18]
e T T i e i B WE-QEDRCC
=g R ssonwe SIS 2 (S e o)

ARRET AREETL AR
2 88 S & L NoBo 3ZHNB-Rail)

O SHREAIA"E o Al TSI FEEF 0|29 =718 M=FX[7t HEEHo| w2t TSI 7=

7|1F O|Qol 27t Z|=AtYel HEO0| ERSIH TSI 7|&7|=0 et Mehd Eoh=
NoBoO|AM =7IE 7|=AtY0 CHot Xetd E7t= =7tX["d7|2(DeBo : Designated
Body)Oll M B3SO SHEA[AHIO CHEH Hetd BIF Zub= NoBol| 2|8 EC HEAM
(EC Verification)?t ZH=E[H, SHREAIAE AYX EC E2F MAEC DoV : EC
declaration of verification)S SE (2™ E7t= AsBoO|A]l +3)

AR7|Z0l CHSE Al "ot= AlFT|20IN =

MY H7HE AsBoOA =3

AAb 8 Q15 E7t= DeBo, NoBoO| A 4=
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2

OF

Z(IOP Test Specifications, Subset-110, 111, 112)0f| 2t B=2F7|2 = 5o
o0 A|A" S0 CHeH Metd B7h= DeBoOlAM EHESHH, AAHR STHof Cist
5

P "I 22 Al Eus|f=el M HTHE X (NSA, National Safety Authority,
=

=
=g 8o 2T 28520 Z=Ee A= 4

Jd=23d I-'J‘ X} 2E/ 4| A Haﬂlg IH‘:L‘ _—E—%‘ﬁ!jf
(RERS = Xfc:z;llEalf.__F;.fn._i & Iﬂiaiﬁljj E
& s J AS2H HEY
P IZEANE DeBo (321X 212 EEER T
- 1221 =TSD EEEFEN (Al 22IRD
22y -
@EA= DR S
= B e
5 R APEINE AF/ANY 9 ,f;r-‘ S/ AL E2
(0ll: € 2 ROGS, RGS) cdecg g | § A5 9to| MEra
3|9 2 OPRIATHTR AR/ B ARA

L
o
(0]
O
0
r
2

==(ERA)C Hehd E7F A 2957t & BX

O metM X|™E Mot TIL7|2(DeBo, AsBo, NoBo)2 25 E TSIOf Cist XMetdg
HoE2 © HIF AEQl QFA S HILEIDME NSAO XNESHH XF 2ESIE
Fs5et, 4 HEEH

o
A2 GA/ARE| K= 2EH7IE E2 BEAFOILE BREAESE FE
= s

H
ALl
=

H(ERADIS : European Railway Agency Database of
Interoperability and Safety)df & % E15t= EX2 T

; EUROPEAN
? ey ERADIS - European Railway Agency Database of Interoperability and Safety

FOR RAILWAYS

Home > Inter-operability documents > NoBo EC Certificates > Statistics

» Home NoBo EC Certificates, NoBo QMS Approvals and NoBo ISVs Statistics
P Loon Year All ~
I Safety Authorities 2nd NoBo NANDO number | All
Investigation Bodies
NoBo All ~

: Other Organisations and Bodies

b Safety Certificates

b Licences Number of published NoBo EC Certificates

» ECM

o4 1 of1 ¢ ki Find | Next v (3
b Assessment

P atety Encica:ne Number of published NoBo EC Certificates

I Investigation reports

[+ NSA & NIB reports Reporting Year All
Inter-operability documents

Reporting NoBo NANDO Al
number

¥ EC dedarations of verification
of subsystems

¥ EC declaration of conformity

of Eearopeyshay NoBo name - Number of NoBo EC Certificates
constituents
¥ EC dedaration of suitability Refused = I 3 Amended ¢ Resincted = Suspended = Withdrawn =
for use of interoperabiity
s CERTIFER SA 0 388 92 0 0 0
¥ Authorisation for placing in Bahn Consult TEN Bewertungsges.mb.H. 0 13 (1] 0 0 L]
senice
. , BELGORAIL S A 0 297 76 0 0 0
v NoBo EC Certificates
% At soard Vyzkumny Ustav Zeleznitni, as 1] 704 58 0 0 2
: EISE -CERT (EBC) B Stelle
- Interoperabilitat beim Eisenbahn-Bundesamt 0 503 o . i 1
b Virtual Vehicle Register =
RINA Services S p A L] 147 23 0 0 9
Railway Undertaking Service
Quality reports Italcertifer S p A 0 262 0 0 63
RNatcosi Bines TUV SUD Nederland B.V. 0 66 10 0 [ 20

90 ERA ¥22JY FEE2|AIZH(ERADIS)
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EAMLASigatory

Detsche
Advedmerngstele

Deutsche Akkreditierungsstelle GmbH [0

Anlage zur Akkreditierungsurkunde D-PL-11223-01-00
nach DIN EN ISO/IEC 17025:2005

i

v Gultgheitdsuers 12082016 bis 1L082021  Ausstellungedatum 12.08.2015
Maween Logghe 3
L it e i 2 iideifobaben
Voctr v e At
‘Chair of the Accreditation Board. L Deuis(hzs Zentrum fiir Luft- und Raumfahrt e.V.
Vorsitzende des AKKTeOITerUNGSHUr0. RailsiTe" - Y and Testing

Lilienthalplatz 7, 38108 Braunschweig.

Laccreditation est delivree 3
The accreditation is

anted to/ Die akkreditierung wurde erteilt fiir: 1%} Prifung der .
3 il
MULTITEL ASBL ] spezifizierten Ereignisketten
Rue Pierre et Marie Curie, 2
7000 MONS verwendete Abkirzungen: siehe letzte Seite.
Fr e - bt ot bosrs o s, i s
(%) elner vorherigen Information und Zustimmung der DAKS b der hier
5 aufgefiihrten genormten oder Ihnen gleichzusetzenden Priifverfahren m\( umcnnlv\bdl\ch-n
e e B -
bkt
e
o i

[Multitel SQIAIZH 7|2 QIHAM] [DLR S QA 7|2 QITEAM]

Convanton v 7053

. Numero di 1435 Sede A
e Revisone:2_ Data: 22012018 Section Labortoies
i el bl ATTESTATION D’ACCREDITATION

ELENCO PROVE ACCREDITATE - CATEGORIA: 0
BTWANTENNA

ACCREDITATION CERTIFICATE

apoa N° 1-6368 rév. 2
1O PATTERN TELEPOWERING UNISIG SUBSET-085 V.22 2 CHAPTER 523 0
207 (IS SUSSET 005 (300 GHAPTER 529

EVALUATION OF RADI

Le Comité Frangais d'Accréditation (Cofrac) atteste que.
The French Gommitee for Accredtafon (Cofra) certfes that

EVALUATION OF RADIATION PATTEAN UPLINK NS SUBSET-06s V222 CrAPTER 523 20
(NSIG SUBSET-085 V200 CHAPTER 523 1 SNCF Mobllités - Centre d'ingénlerle du Matériel

N SIREN - 552049447
ETCS On-Boara Ineroperabilty Ganstiucnt

I B
TecTwoH RTOE T Satstal aux exigences o a e NF EN ISOIIEC 17025 2017
O KD S e AGAMeT RESUIREMENTS OF SUBGET 8 SUBGETOrR88v3 10 o 2018, uls the requirements o th s

SUBSET07652 1320 od. 2017

por

or

TRANSPORTS / FERROVIAIRE ET EQUIPEMENTS
TRANSPORT | RAILWAY AND EQUIPMENTS

réalisées par | pertormed by

Logorin SNCF -cIM
UNISIG - Union Industy of Sgnaling 4, allée des Gémeaux
‘SUBSET - European Réiway Ageney speccations 72000 LE MANS.

sconEDn

U Dueti g Dpamento

Dot aa S ooy e prcisément décres dans famexe techique e
anprecisely descried in the sache fe

Fimato 62 Tramenn
Do 12010 108

- Leccrékaton suiven a rorme nfemtinile homelogute N EN ISOIEC, 17025 estl preuvo de i

compétence technique du laborstoire dans un domaine d'actvies clarement defin et du b

ILACHAF en vig ponible sur e site intemet du

mational standard NF EN ISO/IEC 17025 damonstrates the
bropar operation in thi faboratory
AC-IAF Communiqué avasbie on Cofreo web ste

ccrdiaton n accardanco wit he recegised
fechnial compeiece of i tor for a defin
ragement systom (oee carent Joi

Le Cofra est signata i Faccord mullaéral TEA pou Faccrcitato, pou les actiés abjets e l

presente attestato

Gl s iratory o the Europaan co-oper
Covered by this certfcate.

for Accreditaton (EA) Wtiateral Agreament or accreditaton for

Date de prise deffet/ grantng date = 14/11/2019
Date de fin de vaiiite | expirscate . 30/1/2021

LAB FORIM 37 - Ravison 08 - 08 arvir 2015 Page 15

[RINA S QAR 7|2 QHA] [SNCF CIM - LIF SQAIE 7|2 QIFEM]

g 91 ETCS Ald7|& 32lQl
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Of
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O

EO0I5tA ot7| ?I5t0] US CodeE T=Qot0] HESHL oM, O B9 2 CFRE
= goto] 20t dMSHA 85t UALE CFROIM 2| 83t R

StofLt EHMO|M HEOILL EEC| HEIZ MA|IEO E&

0= HBEA|AHQ IAHMH|IAE M= O|=HALHH(CFR) Title 49 Transportation,
subtitte B - Other Regulations Related Transportation, Chapter VI-Federal Transit
Administration, Department Of Transportation, part 659 - HTZIFHHZAIAE: FN)
Xtelo] OFMZUE  §659.19 A|AH! otMm=z Ol A Z(SSPP)  (h)oHH OIS (safety

certification)?] 271 Tt= ZQ

Basic Principle Public Acts

Fundamental

Requirement L

Specific Direction

and Regulation Code of Federal Regulations (CFR)

Technical Specification, Manual,
Guidelines, Standards

a8 92 0Oj=o Zx=gE A 7=

22 uEEY)7[20| HH|, ¥H| = XtFF & o MH|AQ| Al O[O0 ¢tX A
HOtS 2tHst, 1 018 EFSHE X &7t 2R3, Z7IEET0 N 2EE =
HEFH|, AlE, [t S ¢S =E5H7| Qs m7t7|Eez Fot etdpdo] At
SHX|Of CHslf 37| = A4S Z4E 7100 HAL A, HAE &2 AIHSHH
HolM ™t 7|=7|F S0 Fedliof EXI2AH0| 7, ot TAIHEENM 29F
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GAAEAIE T E2(HH) 9 - 9 - 9 27
SAAMEAE (YY) 1.80 3.00 15.04 19.78 8.86 48.48
GAZ AR 3 - 3 - 3 9
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GAGANEFE2(Y ) 9 - 9 - 9 27
SAAAAIE 2 (A R) 3.60 6.00 30.08 39.56 17.72 96.96
T AEANE TR R) 10.80 3.00 24.04 19.78 17.86 75.48
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B 40 Hghd HUF AXE A2 TA)
o 2021~2022 | 2023~2024 | 2025~2026 | 2027~2028 | 2029~2030 | 2031~2032
AEHA A2 ) 42.00 54.23 58.65 36.64 4498 17.86
AAAE (A R) 95.60 176.75 174.50 81.08 102.56 26.72
Mot E It
EARHD () 137.60 230.98 233.15 117.72 147.54 44.58
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6,502
8,580
15,033
30,115
100.00%
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440,583A| 2t
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1,845
3,291
6,560
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3l 50
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3,572

5,064
11,261
37.39%

498A| 7t
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186
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619
2.06%
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533
1,851
2,843
9.44%

18,090
8,850
950
1,980
29,8704 Zt
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612

837
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s+zo= e

%

| 42 &7t 3,073~3,207H
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=

o550 0 H

=13
o

75 28 Al URE

=]
[

HOIA[A

k=
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® 59 dNd &M 44

H| 8 (&) HYAE) AN ZHXR] (A )
[ 7|70 | "I Al KpA K| A A2 [o: PN X=) Mz sk
- be loxiuslmme moaae| NEHE | 55 |gxay| HS | HY

HE ||XIE|87HHE [ H7HH|E Zta g | ZEaa
2024 100 79.11 22.11 742 190.7 7.0
2025 10 79.11 22.11 742 99.9 6.7
2026 10 79.11 22.11 742 94.7 6.3
2027 10 79.11 22.11 742 89.8 6.0
2028 10 79.11 22.11 742 85.1 57
2029 10 79.11 22.11 742 80.7 54
2030 10 79.11 22.11 742 76.5 5.1
2031 10 79.11 22.11 742 725 48
2032 10 79.11 22.11 742 68.7 46
2033 0.0778 | 3,100.10 0.0 181.5
2034 0.0778 3,121.40 0.0 173.3
2035 0.0778 3,142.70 0.0 165.3
2036 0.0778 3,164.00 0.0 157.8
2037 0.0778 | 3,185.40 0.0 150.6
2038 0.0778 | 3,206.70 0.0 143.7
2039 0.0778 | 3,196.80 0.0 135.8
2040 0.0778 3,187.00 0.0 128.3
2041 0.0778 3,177.20 0.0 121.2
2042 0.0778 3,167.30 0.0 114.6
2043 0.0778 | 3,157.50 0.0 108.2
2044 0.0778 | 3,140.60 0.0 102.1
2045 0.0778 | 3,123.80 0.0 96.2
2046 0.0778 3,106.90 0.0 90.7
2047 0.0778 3,090.00 0.0 85.5
2048 0.0778 3,073.20 0.0 80.6
2049 0.0778 | 3,073.20 0.0 76.4
2050 0.0778 | 3,073.20 0.0 724
2051 0.0778 | 3,073.20 0.0 68.6
2052 0.0778 3,073.20 0.0 65.1
2053 0.0778 3,073.20 0.0 61.7
2054 0.0778 3,073.20 0.0 58.5
2055 0.0778 | 3,073.20 0.0 55.4
2056 0.0778 | 3,073.20 0.0 525
2057 0.0778 | 3,073.20 0.0 498
2058 0.0778 3,073.20 0.0 47.2
2059 0.0778 3,073.20 0.0 447
2060 0.0778 3,073.20 0.0 424
2061 0.0778 | 3,073.20 0.0 40.2
2062 0.0778 | 3,073.20 0.0 38.1
2063 0.0778 | 3,073.20 0.0 52.9
2064 0.0778 3,073.20 0.0 50.6
2065 0.0778 3,073.20 0.0 484
2066 0.0778 3,073.20 0.0 46.3
2067 0.0778 | 3,073.20 0.0 443
2068 0.0778 | 3,073.20 0.0 424
2069 0.0778 | 3,073.20 0.0 40.6
2070 0.0778 3,073.20 0.0 38.8
2071 0.0778 3,073.20 0.0 37.2
2072 0.0778 3,073.20 0.0 35.6
B/C = 3.84
NPV = 2438419 ¢
IRR = 15.3%
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HsE A FUA=

|

1" QA Y R SYUAE

1. TMEIEA HFAIN U R S

FeA= ATAId S HHIEE ac H|&
iy AKX} =3 ° = | BTt
o = KEAFREXR] A '65%74
1| xparaTP AjE Ay g;s 28 ATPASEA Alg=d | 150,
1-1
g Jium 3 AKX} [ k=1 VL]
KTCS-22 > | xparaTp o= oy | KTCS-28 ATPALERA Alged | 395
AB A= 3} 3
7| 7He 4
eHA| 2 1,669
1
13 5 | X|AATP AlEAH| ggs-za ATPR| AKX Al 1 1,260
KTCS-2& KT:CLTS = ATPX'AI-II-Xl A|'<'>'-|§|-7=|
K| &ATP 2 | X|MATP O E230|H = o Za10 E°° i I 240
*l%ﬂ%ﬂ Oo o O'”'E '” | 'I
7|70 4
A 2 1,500
3
1 2
I N KTCS 2o~ 3 BIMAK| A[SSHA
o | H2[A/BTM 3 | 22|ABTMAIE Y| e 1 1,820
T AR s =
7| & he 4
oA 1 1,820
1
1-5 2
KTCS-282 KR AATP ESAIE | KTCS-28 KIX|MATP EdiA|Ezt
3 1 451
AM2E ST AH| =E
A& 3} 4
VA=Y =13
=2 A 1| 451
3
1-6 2
KTCS-32 3
Xt&ATO 4 E3 HAE AILIE|2 | KTCS-33 XIX|MATO ESAIE 1 84
A XS =2t 0f| C| E AlLt2[ 7
Ay =13
=4S et 1 84
SHA| 7 5,524
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28 MEHFX

e

HIELEE

E N
1. 1M 23tH| AJEHE H[2HH| A =
(Et9]: wymie)
EE AEERE 22 ac Hlg
niyy| %PN; =9 ° k| CtIt
1
o AlSSIAT AH TS
1-2 2 | sTv AR e sty oog SISy 0
XA STM(ATS 2SS T
/ATO) 2 | EE STMEA STM A8 ASLEZEA | 1 190
Al RtE2t
7= 4
A 2 380
1
1-> : E 35t |"'-I "'|-7=i__|.!.* |
KTCS-22 A2 a0l E KTCS-2 SEA|E A=A
Nagse | 0 | TSRS AEEIOE QA MHHI/FAIZOE} i
Al RtE2t o KTCS-2 SSAIE SHE7= Al
A 2| O| E
e, 4 | XL CTC MIZBHOTE o e oy pa 22 0] 1| 80
A 2 100
1
e 2 EEED evisE
M| | KTCS-38 KFAATOA|S 7| 2 X171 2t KTCS 2 %f-: L CAlTS
=
Al RtE2t — KTCS 3 XHHATO AI@%’&
= 4 | BEEXAATONEHO|E = 1 100
ST, FEATOUIZRIOE | 51 ggajoe 1a
A 2 576
1-7 2
KTCS-32 X[ AF A& 7|2 &I7Hat KTCS 2 Azl 4J—'—|' AA 75
Algdxtszt = KTCS 3 XI“ ATO JKI$4§+74
= ZEX| 4 S20|E il
A 2 576
1-8
KTCS-32
AAEE B
N = L ESIA|ESIAT A 7RSS
Al%lxl'%gl' %oul'A %Ij Ex_!7 2k KTCS-2 E_I:o T : o oF
g | 4| ATOSBARIEEANT i su Ame 7 | 1| 40
HA 1 420
A 9 2,052
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3™ oy

o7

Jiok

1. 1M RatH 213 S A =

m
£
£
e

4
HI

1K =

2RHA =

3AtE =

AXPAZ

SAtE =

1M&

1-1 KTCS-282 AHAATP
AMREXtS2E 7|70

201,600

189,000

84,000

1-2 XH&ST™M
(ATS/ATC) AlRAtS 2}
A=

201,600

189,000

126,000

1-3 KTCS-282 X|&ATP
ABAES2 7[=70Y

31,500

157,500

151,200

58,800

1-4 Z2|A/BTM
AMEXS=E 7|70

63,000

189,000

147,000

1-5 KTCS-22 A28 &%
MNEXrs2t 7|27

63,000

189,000

147,000

1-6 KTCS-33 AHAATO
AMREXtS2E 7|70

147,000

180,600

1-7 KTCS-38 X|&ATO
MRSt 7|70

151,200

184,800

1-8 KTCS-3&
AAEES ARASS
PTE

151,200

184,800

434,700

661,500

739,200

802,200

550,200

M/M

62.1

94.5

105.6

114.6

78.6

1ME 24

3,187,800
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2. 2M| R atH| 213 EAUA =

m
B
o
o

4
HI
e

TUE TAHE=E | 2RHEE | 3RHEE | 4XEE | SAHEE

2-1 KTCS-25 AFAATP

ANTI} 7|2 7h 201,600 142,800 67,200 - -
(=] o =

2-2 XHASTM(ATS/ATC)

ANTI} 7|2 7H 126,000 142,800 67,200 - -
(=] o =

2-3 KTCS-25 X|AATP

NI 7|2 Hr - | 126000 | 142,800 | 67,200 -

2-4 22| A/BTM ZAIH 7}

7| & 7et - 126,000 142,800 67,200 -

5 KTCS-28 AAHSH
> fff'ﬁfﬁ' 7||%_7HH* - | 126000 | 142,800 | 67,2200 -
[ o

=

2M| 5

2-6 KTCS-35 XAATO

AT 7| Sl - - - | 126,000 | 159,600

2-7 KTCS-38 X|&ATO

AT 7| Sl - - - | 126,000 | 159,600

2-8 KTCS-35 A|l2HISS

AT 7| S Th e - - - | 126,000 | 159,600

HA 327,600 663,600 562,800 579,600 478,800
M/M 46.8 94.8 80.4 82.8 68.4
2MIE A 2,612,400
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7t AT 204t

(1) d7E T 220

T2

H| = M= THEE | 2itEE | 3KEE | 4XEE | SKEE 2 A
kel 762,300 1,325,100 1,302,000 1,381,800 1,029,000 5,800,200
o],

ARHER[EH 1,274,000  1,845000 2,721,000 1,736,000 -1 7,576,000

PN

x|

S

H|
7|EtH|
(@Esy| A 498,150 750,975 ~ 781,050 727,605 ~ 550,500 3,308,280
HEH A 2,534,450 3,921,075 4,804,050 3,845405 1,579,500 16,684,480

LHEH[(RIEHIC] 14%) 354,823 5489505 672567 5383567 221,130 2,392,107.2
o7 S 2,889,273 4,470,0255| 5476,617| 4,383,761.7 1,800,630 19,020,307.2

- 253 -




2) MEoHE 0]

A
M | CERTE) x5 Yot alfj
- ISO/IEC 17025
BEO 2gst=
Sty n&(Yuh
o | CIXIZERZ|E |1 CXZERYT|E o= HE MoA|AH
= o=y DEYEHET MSAIAH A2 AA SAANH =
i D&HYEhE Mo A ANHEI RS2t HA X SOIAH 198’20
= ASA|AH eV L IRE ol 9
. A 07 - ISO/IEC 17025 (;L;)
o | HEdEI 2 3Rd DHYEhER UsAAH BEO feohs -
=l aes veny MDA AAEIL 7S ot & (Yeh
HE MoA|AH
Mo AAT|&
S AHAH A
1-1 KTCS-25 AHHATP AlEXtE2t
7|=n
1-2 KFASTM(ATS/ATC) Al AHS 3}
e
CIX|HERT|E | 1-3 KTCS-28 X|AATP A|™XE3} - ISO/IEC 17025
1 h=H e BEO REgtste
M| DHEEHEE | 1-4 LE2|2/BTM A|dAtS2t 7|s70Y ot 144.617
= MBS A|AH 1-5 KTCS-23 A|lAEES Al™AE3t T&HUehE T oAl
iy Az AR e MBAAEH Mo AA (54)
H | AEEZL XHE3) | 1-6 KTCS-38 AHAATO AlEAIS 3} SOAAHH A X
7= e SN
1-7 KTCS-35 X|&ATO A|EAtS3t
e
1-8 KTCS-35 A|lAHESE AlEAts3t
e
2-1 KTCS-25 AHMATP ZHAEZE
7|=n
2-2 XFASTM(ATS/ATC) ZAAME 7}
71&ne
st=d 2-3 KTCS-2 K| &ATP HAHE Y _ 1SO/IEC 17025
2 | IHEEHhET e T
Al MSAAE | 2-4 E2[A/BTM HAFEZL 7|27 st - 45.585
& AS A 2-5 KTCS-28 AlABEIST HALETL (Ol HI ] ol
- D&EYEhE L
iy AAE 7L e ABA|AE AS O (5d)
A =¥ 2-6 KTCS-35 AHAATO ZAHE 7t ;Olﬂfmw -
7|0 °=F
2-7 KTCS-38 A|HATO AAHEZ}
7|=n
2-8 KTCS-382 A|AEIEE AAFEt
e
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(3) THIRIA MR A7ed

2R 0f L

Az 4

HE ATLhg

3

1Kt
HE

2Kt
HE

3kt
He

4K}
He

5K}
HE

x|

A

™ e
A 4
O g

Ml

4

1-1 KTCS-2&

KHAATP
NS
Y

1,684,400

678,500

126,000

2,488,900

348,446

2,837,346

1-2

NI
(ATS/ATC)
NS
Y

302,400

473,500

379,000

1,154,900

161,686

1,316,586

1-3

KTCS-25
X|&ATP

A xS 3t
Y

47,250

1,577,250

460,500

88,200

2,173,200

304,248

2477448

22| A/BTM
A XS =2t
=¥

94,500

2,171,000

220,500

2,486,000

348,040

2,834,040

1-5

KTCS-2&
NP
A XS 2}
72l

92,925

781,500

298,925

1,173,350

164,269

1,337,619

1-6

KTCS-3&
XH&ATO
NERH-E 3t
7|

907,500

270,900

1,178,400

164,976

1,343,376

1-7

KTCS-32
X|&ATO
A xS 3t
Y

802,800

305,880

1,108,680

155,215.2

1,263,895.2

1-8

KTCS-3&
NAESS
A& RS 3
7| pe

646,800

275,520

922,320

129124.8

1,051,444.8

AXE A HH|

‘<‘5|-7:||

[

2,034,050

2,916,675

3,918,000

2,964,725

852,300

12,685,750

1,776,005

14,461,755

284,767

408,334.5

548,520

415,061.5

119,322

1,776,005

2,318,817

3,325,009.5

4,466,520

3,379,786.5

971,622

14,461,755
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4) 2N S0t M5 ALY

2 H
o =

4 Q04

AL

NE SRS

1XF
He

2%t
HeE

3k}
He

4%t
He

5Kt
He

=3

oA

™ e
x {1
T nE

qr = ro

2-1 KTCS-285
KHAATP
HAIE 7}
7l

311,400

214,200

140,400

666,000

93,240

759,240

XA STM
(ATS/ATC)
AAMETL
Y

2-2

189,000

214,200

100,800

504,000

70,560

574,560

2-3 KTCS-22
X|&ATP
HAHE 7t
7|&7H

198,000

198,450

100,800

497,250

69,615

566,865

2-4 22| A/BTM
HAAHE 7t

ENE

189,000

223,200

100,800

513,000

71,820

584,820

2-5 KTCS-2&2
AN2EES
HAIE 7}
7| =71

189,000

223,200

94,080

506,280

70,879.2

577,159.2

2-6 KTCS-32
KHEATO
HAIE 7}
7|0

198,000

239,400

437,400

61,236

498,636

2-7 KTCS-32
X|&ATO
A7}
=Xy

198,000

239,400

437,400

61,236

498,636

2-8 KTCS-32
N
AR}
=M

189,000

248,400

437,400

61,236

498,636

oixte x|
g

500,400

1,004,400

886,050

880,680

727,200

3,998,730

559,822.2

4,558,552.2

70,056

140,616

124,047

123,295.2

101,808

559,822.2

570,456

1,145,016

1,010,097

1,003,975.2

829,008

4,558,552.2
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2. MFotHE &M 204

7k 1M 23N - CIX|EEI7|8E st DHQUEHEE MSA|AH HSAHAA
N@7} RS Tl
(1) 1M E2tA HH| S
(EHel: &2l)
A= M = 1IAFEE | 2XFEE | 3XFEE | 4XHEAE | SKHEAE et A
QI Z4H| 434,700 661,500 739,200 802,200 550,200 3,187,800
’ﬁ' CILRfH|, A|RFERX|ZHH| | 1,274,000 1,845,000 2,721,000 1,763,000 - 7,576,000
X
| =]
b | ZIEHH|[(@TESH]| 325350 410,175 457,800 426,525 302,100 1,921,950
ESESEEIENy | 2,034,050 2,916,675 3,918,000 2,991,725 852,300 12,685,750
ZHEH|(ZI ™9 14%) 284,767 408,334.5 548520 4150615 119,322 1,776,005
¢ltdH| S 2,318,817 3,325,009.5 4,466,520 3,406,786.5 971,622 14,461,755
(2) e1AH|
(EH9l: M)
T= AT E IAAEE | 2XPEE | 3XMEE | 4XMAE | SKHEAE SHA|
1-1 KTCS-22 AHMATP
AIAE S 7|27 201,600 | 189,000 84,000 - - | 474,600
1-2 KFAISTM(ATS/ATO)
ASIXFE St 7|2 Tpeat 201,600 | 189,000 | 126,000 - - | 516,600
1-3 KTCS-2& R|AATP
AIXIE S} 7|2 7pet 31,500 | 157,500 | 151,200 58,800 - | 399,000
1-4 &2|2/BTM
ASIAE S 7|2 7H - 63,000 | 189,000 | 147,000 - | 399,000
1
1-5 KTCS-25 A|AHIES
ﬂl AIXFE S} 7|2 Tfat - 63,000 | 189,000 | 147,000 - | 399,000
=
1-6 KTCS-38 AMMATO
1-7 KTCS-32 X|AMATO
1-8 KTCS-35 A|AHIES
SHA| 434,700 | 661,500 | 739,200 | 802,200 | 550,200 | 3,817,800
TME &4 3,187,800

- 257 -



(3) AFA[EEH| B AZE M EHH]|
(SERESE))
&= AFLE IAFEE | 2KHEAE | 3XMEE | 4XMEHE | SRHEE eHA|
1-1 KTCS-22 AHAATP
NS RIES} 7|2 The 1,274,000 | 395,000 - . - | 1,669,000
1-2 KHASTM (ATS/ATC)
1-3 KTCS-22 X|AATP
NS KIES} 7|2 The - 11,260,000 | 240,000 - - | 1,500,000
1-4 22| A/BTM
NBRIES 7|27l - - 11,820,000 - - | 1,820,000
1115 k1cs-22
Ml NES=R=1o0, . - | 471,000 80,000 . 551,000
g2 NEX S 7|71
1-6 KTCS-35 XHAATO
NSRS} 7|2 7He - - - 660,000 - 660,000
1-7 KTCS-35 X|&ATO
ABIXIES} 7|27t - - - 576,000 - 576,000
1-8 KTCS-32 A|AHIES}
NBIXFES} 7|27 - - - 420,000 . 420,000
SHA 1,274,000 | 1,845,000 | 2,721,000 | 1,736,000 0 | 7,576,000
TME A 7,576,000
(4) 7|EfH[(AF=sH| X AL
(chel: He)
= (SR 1IAHEAE | 2KMEE | 3XMEE | 4XtEE | SAHEAE SHA|
1-1 KTCS-282 AHAATP
NSRS} 7|2 ) 208,800 94,500 42,000 - - 345,300
1-2 KFASTM(ATS/ATC)
AR} 7|2 ) 100,800 94,500 63,000 - - 258,300
1-3 KTCS-22 X|AATP
NSRS} 7|27} 15,750 | 159,750 69,300 29,400 - 274,200
1-4 22| A/BTM
1 NERIES 7|27 - 31,500 | 162,000 73,500 - 267,000
1-5 KTCS-22 A|2EHES
ﬂl ASIRIESH T|Sor - 29,925 | 121,500 71,925 - 223,350
=
1-6 KTCS-32 AHAMATO
ABIXIES 7|27t - - - 100,500 90,300 190,800
1-7 KTCS-32 X|[AATO
A[BIRIES} 7|2 7het - - - 75,600 | 121,080 196,680
1-8 KTCS-35 A|l2HIESH
ABIXIES} 7| 7p - - - 75,600 90,720 166,320
aHA 325,350 | 410,175 | 457,800 426,525 | 302,100 | 1,921,950
TME & 1,921,950
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(c9l: &)

TE ATLE X = 2Kt 3 4AXEE 5KHE &
1 {HEH| 284,767,  408,334.5 548,520  415,061.5 119,322
ﬁr'l g A 284,767 408,334.5 548,520  415,061.5 119,322
THIE A 1,776,005
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L 2M| 231N . St DH5EHEE MSA|AR S AHA AAPYTL 7|s70Y
(1) 2M22bA S| SH
(che: A=)
H| = = IAMEE | 2XEE | 3XMEE | 4XtEHE | sKEE | A
bl 327,600 663,600 562,800 579,600 478,800 2,612,400
A | R, AJRHER R - - - - - -
~
=
b | 7IEHH|(HTESH| =E 172,800 340,800 323,250 301,080 248,400 1,386,330
X H| A A 500,400 1,004,400 886,050 880,680 727,200 3,998730
ZHEH|(ZIH| 2| 14%) 70,056 140,616 124,047 123,295.2 101,808 559,822.2
Gl7H| 5 570,456 1,145016 1,010,097 1,003,975.2 829,008 4,558552.2
(2) 21H|
(2hel: Fgl)
T2 ALl IRAMEE | 2K E | 3KHEE | 4XHEHE | SKHEE HA|
2-1 KTCS-22 KHAATP
N e 201,600 | 142,800 | 67,200 - - | 411,600
_2 KpAF
) 126,000 | 142,800 | 67,200 . - | 336000
2-3 KTCS-28 X|MATP
ZAPEIE 7|S7pe - | 126,000 | 142,800 67,200 - | 336,000
-4 gE|A A"
24EJ Q?TM Fazt - | 126,000 | 142,800 67,200 - | 336,000
2 7|E7HE
X 2-5 KTCS-28 A|l2EIES
;' HAPEIE 7|57 - | 126,000 | 142,800 67,200 - | 336,000
2-6 KTCS-35 AHAATO
2-7 KTCS-32 X|AATO
AL 7SI - - - | 126,000 | 159,600 | 285,600
2-8 KTCS-38 A|l2HIET
ZAFEIF 7| fer - - - | 126,000 | 159,600 | 285,600
SHA 327,600 | 663,600 | 562,800 | 579,600 | 478,800 | 2,612,400
2MI 2 A 2,612,400
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(3) ATAIEEH| Sl AZF MEH| : i FAr RIS,
(4) 7|EtH[(TE2SH A A7)
(2iel: ®2))
T ATUE TAHAE | 2XEHE | 3RHAE | 4XEHE | SAHEE | oA
o Sy 109,800 | 71,400 | 73,200 - - | 254,400
e ) 63000 | 71400 | 33,600 . - | 168,000
B A - | 72,000 | 55650 | 33,600 - | 161,250
S B - | 63000 | 80,400 | 33600 - | 177,000
=701z
| e - | 63000 | 80400 | 26880 - | 170,280
=
D . . - | 72,000 | 79,800 | 151,800
PRI o TIEATO BAR . . - | 72,000 | 79,800 | 151,800
s . . - | 63000 | 88800 | 151,800
=2 172,800 | 340,800 | 323,250 | 301,080 | 248,400 |1,386,330
2M & A 1,386,330
(5 ZHaH|
(Et2l: ®gl)
T ATLHE 1AE PRN =i 3XEE | 4R SAtE =
2 2| 70056 140616 124047 1232952 101,808
ﬁr'l A 70,056 140,616 124,047 1232952 101,808
2MI 5 A 559,822.2
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T& AT E 1XE = 2AHEE 3RtAE ARtAE
1-1 KTCS-22 AHAATP
NERES 7|2 7He 135,828 121,968 74,256 -
1-2 X}ASTM(ATS/ATC)
NSRS 7|2 7He 133,056 121,968 74,256 -
1-3 KTCS-22 X|AATP
e ABXIESH 727t - 54,208 187,376 35,952
1-4 KTCS-22 A|l2HIES
NBIXFE S} 7|2 7f it - - 180,600 96,936
A 268,884 298,144 516,488 132,888
M/M 38412 42.592 73.784 18.984
12 A 1,216,404
(2) 2M[E 1t 218 FUA =
(Ehel: M)
T& AT E 1XE = 2AHEE 3RFAE ARtAE
2-1 KTCS-28 AHAATP
AT} 7| Th e - 63,756 158,480 23,884
2-2 XtASTM(ATS/ATC)
AT} 7|27t - 63,756 158,480 23,884
2-3 KTCS-283 X|AATP
ZAFE I 7|2 of et - - 123,060 123,060
2M| £ _
2-4 22| A/BTM ZAFH Y}
Jls et - - 99,176 146,944
2-5 KTCS-25 A|2HIES
ZAFE I} 7|2 e - - 99,176 146,944
A 0 127,512 638,372 464,716
M/M 0 18.216 91.196 66.388
2MI 2 A 1,230,600
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(7h A7 F A0
=t
H| = N = 1IAEE 2XHE = 3XtEE ARtA = et A
QI 7| 268,884 425,656 1,154,860 597,604 2,447,004
arel, 1,274,000 1,675,8 02,842 647,281 100,000
_ 274, 675,877 502, 47, 4,100,
AEFE M| ZH|
75!
S|
| =]
H
7| EfH|
@amEy A 211,502 277,414 637,035 309,501 1,435,452
ATH AA 1,754,386 2,378,947 2,294,737 1,554,386 7,982,456
ZHHH|(ZI ™2 14%) 245,614 333,053 321,263 217,614 1,117,544
Gl7H| 5 2,000,000 2,712,000 2,616,000 1,772,000 9,100,000
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7 aqy | ST 8
L | ME AFELE ﬂ ~8
T (BN; 2K} 3%} 4K} ™yl | UEH] of At
HE HE HE £1- 37 -
1-1 KTCS-22
K ATP
b N 1,554,802| 426,726/ 111,382 -l 2092910/ 293,007 2,385917
A ™St
7|70
1-2 Xt&fST™
(ATS/ATC)
NS XH= 5} 199,584| 374,985 299,351 -l 873920| 122,349] 996,269
7|0
1-3 KTCS-22
K| &ATP
b N -| 1,375957| 537,709 56,638 1,970,304| 275842 2,246,146
A ™S =2t
7|70
1 | 1-4 KTCS-22
AAELET
M| g - 1,016 370742 791,669 1,163427| 162,880 1,326,307
Ny | A& 2t
B 7|0
Xt ZHH|
" 1,754,386/ 2,178,684 1,319,184| 848307 - -l 6,100,561
Xt ZHEH|
. 245614/  305016| 184686 118763 - -l 854,079
Xt A9 OfAF | 2000000 2483700/ 1,503,870/ 967,070 - -| 6,954,640
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2-1 KTCS-22
AHSATP
BAHE 7
7=

104,629

237,715

35,831

378,175

52,945

431,120

KHASTM
(ATS/ATC)
AAE It
Ay

2-2

95,634

237,720

35,826

369,180

51,685

420,865

2-3 KTCS-22
K| &ATP

HAHY 7}
=YY

193,590

184,590

378,180

52,945

431,125

2-4 E2|A/BTM
Aot

lENE

157,764

220,416

378,180

52,945

431,125

2-5 KTCS-25
AL SE
AAHE 7

e

148,764

229,416

378,180

52,945

431,125

e

£}

ot ME
1A
g}
o

200,263

975,553

706,079

1,881,895

28,037

136,577

98,851

263,465

228,300

1,112,130

804,930

2,145,360
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7. MF2HE dM 204

(1) TMZ kA S

Z=0H
o

H| S = 1Kt = XA 3KtEA = AXHE = et A
QlZAH| 268,884 298,144 516,488 132,888 1,216,404
x| AFEH|, A|EENEH 1,274,000 1,675,877 502,842 647,281 4,100,000
~
[=]
Hl | 7|EpH|(GI7EsH|, 45 211,502 204,663 299,854 68,138 784,157
X ™| A A 1,754,386 | 2178684 | 1,319,184 848,307 6,100,561
ZHEH| (R H| 2| 14%) 245,614 305,016 184,686 118,763 854,079
A S 2,000,000 | 2,483,700 | 1,503,870 967,070 6,954,640
(2) elH|
chel: Hel)
T2 ALl 1XAHEE 2AHE 3KtE = AXHE = eHA
1-1 KTCS-22 AHMATP
e e 135,828 121,968 74,256 - 332,052
1-2 KHASTM(ATS/ATO)
ABXFES 7|2 TheEt 133,056 121,968 74,256 - 329,280
1
M [ 1-3 KTCS-22 X|AATP
= A[BIRHES} ]2 7Ha - 54,208 187,376 35,952 277,536
1-4 KTCS-22 A|l2HIES
NBXIESH 7]t - - 180,600 96,936 277,536
oA 268,884 298,144 516,488 132,888| 1,216,404
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(3) AFA[EEH| B AZE M EHH]|
(2hel: Fgl)
T2 L= 1Kt = XA 3KtE = AXHE = HA
1-1 KTCS-22 XIAATP
NSRES 7|27 1,274,000 225,877 - -1 1,499,877
1-2 XESTM(ATS/ATC) 190,000 190,000 380,000
: AMRAXS2E 7|71 ) ' ' ) '
Ml |1-3 KTCS-2& X[HATP
= NSRSt 7|27t -| 1,260,000 240,000 - 1,500,000
1-4 KTCS-22 A|2HIET
NBIRES 7|27t - - 72,842 647,281 720,123
SHA 1,274,000 1,675,877 502,842 647,281 3,379,877
(4) 7|EfH[(AF=sH| X AL
(2hel: &)
T ALl 1K = 2AHE 3KtE = AXHE = HA|
1-1 KTCS-22 XIMATP
NSRS S 7|2 THet 144,974 78881 37126 - 260,981
1-2 KFASTM(ATS/ATC)
ABIRFES 7|2 THet 66,528 63017 35095 - 164,640
1
Ml |1-3 KTCS-25 X|AATP
= NSRS} 7|27 - 61749 110333 20686 192,768
1-4 KTCS-22 A|lAHIES
ABIRFES 7|2 THer - 1016 117300 47452 165,768
SHA| 211,502 204,663 299,854 68,138 784,157
(5) ZHH|
SO E)
T ALl 1XHE = 2AHAE 3AtAE AXPE = eHA
1 2| 245,614 305,016 184,686 118,763 -
M|
g st A 245,614 305,016 184,686 118,763 854,079
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Lt 2M| 5 0HH] : $tad DH(YUUhEE MSA|AH MSHA HAAMHIL 7|74
(1) 2M|E2tA HH| S
(cHe: HM=)
H| = N = 1IAEE 2XE = 3RtEE ARtA = e A
QlAH| - 127,512 638,372 464,716 1,230,600
x| ATEH| AIEEHAH| - - - - -
H
Hl 7)) (7etsH), 49 - 72,751 337,181 241,363 651,295
ENESEE RN - 200,263 975,553 706,079 1,881,895
ZHEH|(ZI ™29 14%) - 28,037 136,577 98,851 263,465
¢ltdH| S - 228,300 1,112,130 804,930 2,145,360
(2) 21AH|
(2hel: &)
T2 g L= 1K = 2XE = 3KtEA = ARtA = SHA|
2-1 KTCS-22 AMMATP
ZAFETE 7|7yt - 63,756 158,480 23,884 246,120
2-2 XFASTM (ATS/ATQ)
2T 7|2 - 63,756 158,480 23,884 246,120
2-3 KTCS-282 X|&ATP
[=]
T o4 EE|A ZHAFE 7
2-4 El /HBFTM FEzt - - 99,176 146,944 246,120
7|§7H =
2-5 KTCS-25 A|2HIES!
A 127,512 638,372 464,716| 1,230,600
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(4) 7|EtH[(TESH 2 A

)

m
do
[l
110

T2 L= 1K = 2AHE 3KtEA = AXHE = HA
2-1 KTCS-25 XIAATP
SAbEI} 7| S he 40873 79235 11947 132,055
2-2 KFASTM(ATS/ATC)
St} 7|2 he 31878 79240 11942 123,060
2-3 KTCS-25 X|AATP
5 ZAFET} 7Sl - 70530 61530 132,060
M
=] -4 2hg|A AL 7
T |24 ZEIS/BIM BAREY _ 58588 73472| 132,060
=
2-5 KTCS-25 AlREISS!
SAFET} 7|2t - 49588 82472 132,060
SHA| 72,751 337,181 241,363 651,295
(5) ZHEH|
chel: Hel)
T ALl 1Kt = 2AHE 3KtEA = AXHE = et A
2 2t 28,037 136,577 98,851 263,465
M|
7 SHA| 28,037 136,577 98,851 263,465
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7|3 Qe FESIFOM, 20161 HEZOHH(RAMS) 40 ZHEZO| CHSH 1=
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