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SUMMARY
I. Title

Developed for extra signal systems to prevent accidents caused by driving

the train manually

II. Purpose and Necessity of Research and Development
1. Purpose

The purpose of this project is that develope the Railway Signalling Violation Safety
System(RSVS). It is a kind of train protection system which issues the alarm and
activates emergency braking in case that train under yard mode in depot or turn back
section ignores or mistakes the stop signal and tries to proceed. In this way, RSVS
enhances the safety by enforcing stoppage of the train in signal violation and preventing

the secondary accident by stopping all the train in the perimeter.
2. Needs

A. Technical Aspects

In Depot or a train station, the risk of accidents is greater because of driving under
the responsibility of the engineer and safety equipment is not installed. In some domestic
railway, a system similar to the research project is installed, but it is possible to apply if
maker of the signal system is accord to the system. there is no case apply to domestic
systems up to now. In addition, the axle detection device is used to prevent detection
faults due to the aging of the track circuit, detection faults of low weighted trains.

Because of there is no domestic product, it’s true foreign product is used generally.

B. Economically and Industrial Aspects
Outcomes of this research can be applied to any railway signal system is being
installed , operating in the domestic as well as the Seoul-metro. Localization of technic
through the research and development increase possibility of alternative income to foreign

systems as well as future export.

C. Socio—cultural Aspects
As this research project is to prevent accidents caused by the signal violation of
driver, human and property damage is minimize. It can contribute to improving the

reliability of public about the railway and urban railway.



3. Scopes

Period Goals Main Content of Research
. » Hardware structural and detail design
» Hardware design and prototype . . &
manufacturin * PCB design and manufacturing
& » Hardware assembly and functional test
» Software design and source » Software structural and detail design
1st programming * Software programming and unit test
Year * Hardware /Software functional and
* Functional and performance test performance test
= System Integration Test
= Manufacture prototype and site | = Installation of prototype product
test * Functional and performance test in Site
+ Functional upgrade and * Functional upgrade and adding function as
. ) result of prototype product test
manufacturing trial product . )
ord = Manufacturing trial product
n
. = Apply EN, IE K ificati
Year = Environmental and EMC test PPy , IEC and KS R specification

= Certification for test

site test

= Trial product installation and -

Installation of Trial product
* Functional and performance test in Site

M. Contents and Result of Research and Development

Period Goals Main Content of Research Results
= Hardware and Software Design = System Design
- System Design considering safety Specification
concept through consulting of experts |+ Hardware and Software
. - Hardware Design and Manufacturing Design Specification
System Design| Software Design, Coding & Test * Test Procedure
Ist and = Functional Test = Composition Technic
v Manufacturing | - LAB TEST environment construction Council with Seoul-metro
car Prototype - Hardware/Software Integration * Prototype 1 set
product - System Integration Test (observation of 1 site)
* Manufacturing Prototype and Site test » 3rd Consultant Reports
- Agreement between Seoul-metro » LAB TEST Demonstration
- Site Functional and performance test | * Prototype Site
using Motor Car Demonstration
= Functional upgrade and manufacturing
trial product .
anb . c ) * Trial Product 1set
- Functional upgrade and adding . .
functi It of tot duct (observation of 8 sites)
unction as result of prototype produc .
b ybe b * Register 4th Patent, 5th
test SW
2nd |Manufacturing | - Manufacturing trial product o
. . » 28th Test Certifications
Year |Trial product |* Environmental and EMC test
. . . . = 4th Papers, a Brochure
= Trial product installation and site tes
.. = 3rd Consultant Reports
- Installation in GUNJA, depot of . .
* Trial Product Site
Seoul-metro .
. . Demonstration
- Site Functional and performance test
using Motor Car and real train




IV. Final study Achievements and apply earnings

1. Final study Achivement

A. Signal Violation Safety System Development

O System Layout

"""""""""" . Signal Violation
- Detection Device

................... Eﬂ}_
""" DN
i
ew— Signal
T HE 1| information
Signal Violation =
Information ™ o |
Detection € Ll 13 Interlocking
Header Axle Axle Detection Information M Device
Detection
Devipe

O Main Functions

- Axle Detection and Occupancy State Assessment Function
. Assessing train occupancy and direction by counting the number of axle
. Assessing the occupancy state by comparing the axle counter of Entry and
Exit point

- Signal Violation and Over-speed Entry Assessment Function
. Assessing the signal violation state by comparing signal information at exit
point axle detector
. Assessing the overspeed entry by detecting train speed at entry point axle

detector

- Alarming the Train in Violation and Nearby Train and Emergency Braking
Function
. Preventing secondary accident by alarming and activating emergency braking

of train in violation as well as nearby trains in the Depot compound



B. Trial manufactured goods

Goal

Quantity

Main Function & Photograph

Signal Violation

- Assessing the signal violation state
by comparing signal information at

Detection 1 set exit point axle detector
Sub-system * Transmit signal violation information to
(SVDS) Onboard Interface Sub-system using
wireless communication.
+ Axle Detection and Occupancy State
Assessment Function
Axle Detection + Assessing the occupancy state by
Sub-system 8 sets comparing the axle counter of Entry
(ADS) and Exit point
* Transmit detection information to Signal
Violation Detection Sub-System
Way Access * Trasmit information from Signal
Point 3 sets Violation Detection Sub-System to
Onboard Interface Sub-system
(WAP) converting to wireless
Onboard Interface » Alarming the Train in Violation and
Sub-system 2 sets Nearby Train and Emergency
(0IS) Braking Function

C. Brochure
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D. Patents

} Registration Number | Registration | Application
oA L Patentee
(Application Number) Date Date
Devices of Railway
Vehicles
Preventing Signal A110-1318350 2013.10.08 2013.04.12 | DAEATI Co.
Violations and Its
Control Method
An Axle Detector
System and A Method 3
using An Earth A10-1366099 2013.08.20 2013.08.28 | DAEATI Co.
Magnetic Sensor
Signal to prevent 3
breaking unit A10-1447739 2013.11.27 2013.09.28 | DAEATI Co.
Bracket for fixing the (10-2013-0102281) 2013.08.29 | DAEATI Co.
2. Apply earnings
A. Installations
B o]

Installation Layout and detail replacement in GUNJA, Depot of Seoul-metro

B. Site Tests

HI4HE

®

B e

b
20m t%w' 1o m }

H| 4 H &

25 km/h 119

H| o &

H=F HY 5m Ex|

HES X "R

2Ixjol A Hx|

HMSF ZETH13m x|
S MRHEEZ] 10m X
2 MZEEFEZ| 25m 9 x|

SollM oo 2|5 Ul HHE HZ

Results of Embergency Braking Test in GUJA, Depot of Seoul-metro
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V. Research objectives Achieved and Effects

1. Research objective Achieved

. Achievement
No. Goals Achieved Contents
(%)
Assessing the signal violation state by
Signal Violation comparing signal information at exit point
1 Detection axle detector 100
Sub-system = Transmit signal violation information to
(SVDS) Onboard Interface Sub-system using wireless
communication.
= Axle Detection and Occupancy State
Assessment Function
Axle Detection » Assessing the occupancy state by
2 Sub-system comparing the axle counter of Entry and 100
(ADS) Exit point
= Transmit detection information to Signal
Violation Detection Sub-System
Way Access Point Trasmit information from Signal Violation
3 (WAP Detection Sub-System to Onboard Interface 100
WAP) Sub-system converting to wireless
Onboard Interface |« Alarming the Train in Violation and
4 Sub-system Nearby Train and Emergency Braking 100
(OIS) Function
Train simulation module implementation for real
TEST BED and reproduce a similar situation
5 ] Simulated axle moving equipment 100
Construction = Wireless Inspection Tool based on GPS for
verification of wireless communication
2. Effects
O Adopting axle detection method, to be applied to existing and new depot

regardless of existing wayside signaling system

More competitive system construction and maintenance cost

Preventing the secondary accident through propagating signal violation
information by wireless communication to other trains within Depot
compound

Accident prevention and enhancing safety of train operation by assessing

the overspeed entry through speed detection

_12_




VI. Strategies for Utilization of Research and Development Result

O Signal violation prevention system at depot/yard area through axle detection

O Train detection system to be used at the section where the track circuit is
not installed.

O Train occupancy detection system at turnout area under communication
based train control system

O Train approach alarm system based on axle detection at tunnel or level

crossing area

_13_
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vRecaiverdmDatal);

~

i ™

"

vDataProcessing();

(
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}&2 A Qg se]~ TASK &4 FAE
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- vDataProcessing();
25 AA FAZEEH $=21E golHE A g s

- vSendPollingData();

A= HAA A Z HolHE

L
of
ol
O

B < elE ¥ o]~ TASK
24 SlE Hlo] A~ #Ax] REI ¢l FH o]~ &&= taske FYaHA o).

wTrainlfTaskinit);

| —

¥
1

vSandSvdmData(); j

2% 24 A4 QIEsol 2 TASK ¥4 TA®

- vTrainlfTaskInit();
2F4; ClE]#H o] 2~ task %7]3} =0t}

- vSendSvdmData();
Zd Qe Hlo] 2 x|} ol FH21 7]F ot

W AH&7 SIE # o]~ TASK
ApgARete] EHol 22 918 TASK A@AR 4% A4 Ao A 24 dolgs 4

g

- vUsrIfTaskInit();
AL8-2F QIE H o] &~ TaskE %7]38}skr,

- vDataSet()
AFGRpe] AH el 93 A5 HA A AT REE AA S

- vUsrDatalnput();

AgRe 4 ) e Fag,
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Bl o 7Aoo TASK

A54 Ausk A57] AuE vaste] o ygH B 4

<

wavd milnitd;

1

wEiDatalet()

1

vAdmDataGet])

. J
-

vEvaluatel)

_
h 4
e

wEwd minformd);

19 25 ofHAle] TASK 9+

- vSvdmlInit();
Azol7] Aol = %73} g}

- vEiDataGet();

A2 A% FA dolHE FAste] g ¢e dvjolE @

- vAdmDataGet();

A% A 42 dolelE Fuste] e e

- vEvaluate();
Zk gA el delHE 45t

- vSvdmlInform();
24 QEjF o]~ Ao o] AHE
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modalnit{);

rcsdelnforrm();

a8 26 RE=Ao] TASK 4+ FAE

- vModelnit();
REE %7|3} stal Alxd" REE FQ15tal AERLe] A5 AA A 9 F 2904
S BAH3e REE AA S

- vStorelnit();
A Tasks

u
L

vatorelnit();

a9 27 A% TASK &+ 74 %

z718td . 5 AAstaL o] HolHE FAlste] LOGE A3

ek TASK
9 TASK 4H 3 &4 des &3
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AE GAAAREE AsAHHAAGAR FAlske AAolvt. AH4AGA = Ak A=A
Aol gk b A FFS 8 F MY AAE E3siH, AS5AHAEE Y s W
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AAdAE o] 5 Ao R AFEH AL, DCEVE A5 A4 A Wl -5 Moz ALg
Ht
A48 A AC220V
=91 5VDC, 10W
=492 24VDC

- H]IH
AHAGA viek ID AAEAAE A F7F A A Callr] s ID AR SAI=
2EF Fdhe 238 SHEIH AzoadriEAe £9 B oz S48 dHelHE
Loopback W02 FAl AAAIME FHAst ofdth AGE& F59 Faxpe} gpdl=eto]
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H| Q1o A ARRE C

- 4=Edst - DCSV

- 3o 1 C8051F412

- W2 : 32KB Flash

- gAE =™ 24 port /O, 5.25V tolerant

- ADC : 12-bit

- AR L -4078h %

W A=A 3t (ADH)

AZAAAYE Y REE A9S FFWol U Bad AUe A ALl Al
NeHE dgHE AGa5E Aded] A5 AeEde] gedvon Aug ddan

CPURF-= €t
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CPU BE 7152 248 AAERE gedut A5F 2Hstel 4% 4 944 £32 7}
SES WL PASD AFPA FHel B @ FuUE A

22.1184MzE AF-&3Fo] 38400 bpsell A 2217 A9 QUE= st E41
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of ¢tAsletAY. S48 DC/DC3lZE AE3to] d7jdo=z #e7t Hol, oF =4
AP AZHE CPU ¥ A AxE HISEE 3l DC-DC 8o+ o] ddtoz

=]
1
H 225 BE3ESF TVSE A &3t 3= HF e Polyswich XFO17E Abg3ske] a2
& A e dig duds FUrE QY ARE FolW TVSE 1gs AES
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A gtgk o Ut S
a8 31 AEAAY oW A AP E

(3) &A= SW A7
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a9 32 ASHAGAZA SW 7s B
W= A2
ADME A5AA eI Qs s A A Aug 2ol AF5AA RS B}
dte] SVDMo.2 A&HAGHE dests 71sS et ADMS 743 TaskE©)
AR FrE Ge 2y go] PAAY

'Erheduler Main Application

Errar by 05 Scheduler Diagnosis System Fau't
Task Event

Cammunication
Satus Rezu Ir Fai:1

g}
kN
o4 =
e
E

USER f Maintenance

B Scheduler
Scheduler Parameter A7, dlo]H %7|3}, A3 Task AAsta EF o]ido] gls Al &~
A E 58S A&,

- xInitScheduler()
SafeRTOS SchedulerS 52tA17]7] 9% ParameterS A A3t1 AlgE AdHFEES %

718k Az H.

- xRunTaskCreate()
ADMS F43t= TaskeEE A= 45 =3



B Mode Task

ADMS £9¢ A% REg Agshs /voR, J1¥A BE, @A e, ol 2 o
& A SRk, Axde] 2l Fol ¥ eRsk 9g A i mER A d

- xInitModeTask()
Task Parameters A4 3}il, TaskEs A4 g},

- xStartMode()
Hzx A A R=& 7]ed B2 AASY 7|sd AAE 27|13 sta AAF A9E
A Sk

- vSelectMode()
Hzx A A REE 7led RE2 27|t 7ed JAE AddoeE s 7
AR AASY Al 2d"e o]ifo] e A HAEREE AA ST

B ADMan Task

A AANEHE EAEA G = Z
SO AAs, MA@ X G %x7]|3}
o2 %7|3}3,

[‘

¥

- xInitADManTask()
2= A Aol TaskE: A4 3o}

- vSetADStatus()
MEojgl A BREd g Alsoi]l HAE FdsY. FAE Mz *E FHY
dA AFHE JMSE #FS vuste F21EH AEojf] JEE Frol F A Asojfd A
= AAs,

Bl DIO IF Task
Al2~®l o] WHASHH Has Aol F9€& S

- xInitDIOTask()
=9 "EgE %7|3bslar Digital Input/Output portE &4 3tA Z1th. DIO Tasks A
e cla=

- vSetDOutput()
Alz=dl 1ol WMAE Ag Has F9S T

B ADH IF Task
AEAA ATk AEFH o] =7t H= task®2A AFAAAT Y HA ANeE FAEn A5
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A2 Azd me JAdSF 2 S5 A54A IEE AAete] ADMan Task® &3t
o AE5HA IFEEE 27| 8k
- xInitADHIFTask()
Digital Input Driverg €43} A7ttt Tasks AJ7d gttt
- vChkADHSignal()
AAF 25 8y AA ANSE @AY, S35 25 3y 1A ANEE #AASH Y
AA AZE F7A 70
- vSendQADHCnt()
A= AA FFEFES WHEZF 908 A ADMan Taskel] A& 3kc).
B SVD IF Task
MEAPAA G} Algd JEH |~} He= 7]|eS AFseh. Asod@dAdA ] 2}
SHAE 8 WAIAE FAlEt A AEAASH e SHS SAST
- xInitSVDIFTask()
Algld A4S 9138k SCI Driverg €43 Azt Al dHolHY F541S A8l dAF
Queues AT s A7 2 FA <} AEFH | ~E 317] 93 Tasks A4 sHrh
- xSVDSendTask()
A5HAGA Y FA HAAE AlEE FEZ HE3r
- xSVDRcvTask()
Algd XEE F3 AsoAAG7AGH ] HAAE Tt 08 wHA RS GAFSH

xSVDIFTask()
MNEALAAAGAZEE 4]
of dle]H & &3t}

B User IF Task

ERE

ol mek SR MAAE Y] A% F

AbEALe]l Alg]E FAle 2 Alz"Ed HEsE Tee AFsoh AFEARe] 9% WA A4
M2 AMH| 25 AlFeeh, AFE XY Al AE AE] Q5o Al2®l AJEIE Al F g
- xInitUserIFTask()
Algdd EAlS 98 SCI Driverg €43t A17ith Algld dHolHe F44S fl8 dF
Queues A} A&} A o] ~E &17] 93 Tasks A4 st

- xSCISndTask()



AbgALe] AR @A Y3k HolE =

- xSCIRevTask()
ANEd FEE &

2 53 ALgA

o]
H

JE

- xRunbugTask()
ARE-AFE] 7 El

B Record Task

A"l 2o 2 oWl EE 1 E g o

o~

T A

xInitRecordTask()
A W2ZelE %7]3} st} Tasks

xDetectEvent()

Azigl WA g %

ZFA] 4

AlskaL A% o
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QA ol tis] Alzdl AE

Al

= O
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= T

A3ste] SCI $41 Queued] A3t}

At 7|59 AXRES USB Memoryoll #73st
AAdsta 4 oF-E ekt
5 AR

- vRecUSB()
USB MemoryE 12 Al == A W@ 9] USB Memoryel 71& HolHE #1743
1=
B Diagnosis Task
Hx 7l A Al=" JHE JAdst 7Es & FUIH o2 AlAa"e] H2 AEHE Jdsh
t}. Task &2 JHE 7HA| g},
- xInitDiaTask()
715 A AAF FER x7]38F o X TaskE AT G20 A oFE weksi)
- vChkMCU()
715 A HAell A MCUS AEIE HA st A8 T A A= MCUS HJeEE A
A k=t
- vChkDIO()
gx4g =/ JHE HAs

- vChkSCI()

_62_



AlYd FA A EfolB o] AHE IRt

- vChkMEM()
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- vChkTask()

208 Task®] &2 JHE 22

ro
=
i
0:?(:",
ol

Aol A A S Al FT

~ vDiaMan()
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- AR Alz=E el s g ACI00VT240V, 2W+G

- Hd A AF &% 60kA/Total (20kA x 3 mode)
- BH% ®E [ L-N, L-G, N-G

- FH A% 52 HSE  275Vac

- &9 £X ! bns ©]st

- #3 ¥ : DIN-35 Rail Mount Typ

A S Mo 2XE BT §5te] g dte] A
AWM} E AR g} AWM AP ofgle} )

- &% 100VA
- Ql® At wAF AC220V/110V, 60Hz
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- a8 80%
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5} ]_ :ﬂ_lﬂol-xlv% _ﬂ:} ]—o]/\]f,:}\]/\raﬂ’o] A
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2 e o] 2% At

(1) 7me

Y H o] 2GR = AT AHAAFAZRTY ADE e AsolAdGR1E 7| dAL A &
T GAoltt. gAY H o] 2 A= Az oA GdA G Ao 23] Alsolfdo] HrtEo] A%
oA WA FHIF AGFAFAGE Tl FHLE dEEHWA ARFo] A AYRE(7]A]
T A"YARD)E ] &3 Al &XAARE stolam Alsolf] dAAES AT F dEE P E
S)3 A 213017 £35S Dry contactlo ® A Fgth o] # 3 7| 5S Ty Yl AHA

o sy HCR
aic Ouss >
b +—H1SOM
SW.a 24y (/=
Vhall = +——+100vDC—m- oY
DCA00V Power o
100V DGt 45V o DIz A ARDL&"
o LD |2 | Digial DI3—— 3% SV-RE—s
X8 |zt o e—SVR 5— X UF
MODE/! e L&
STATUS |-— EltlﬂB
LED i
Note Safety oo
Book ‘ MCU =
= JTAG
¥ Flash
ROM
ETHERNET —|woo [
REM LD |8 | Digita
xa || output
S |x4
B .| oA RAM
OIS : Onboard Interface Subsystem
sol OIG : Onboard Interface Controller
| ol OMSS : Operation Made Select Switch
T MISPI SVSM : Signaling Violation Supervision Mode
(Fault ISOM : Isolation Mode
Cutput) HCR : Header Gontrol Relay
SV-RB ; Signaling Violation Release Button
SVR - Signaling Violation Relay
G24 AL-S : Alarm Sound
ALl 1 Alarm Indicator

a9 36 xpARIE Ho]l AR EEE

okofol gt Ar e th5 Zrh

- OIS : On-board Interface Subsystem

- OIC : On-board Interface Computer

- HCR : Header Control Relay

- OMSS : Operation Mode Select Switch

- SVSM : Signaling Violation Supervision Mode
- ISOM : Isolation Mode

- SV-RB : Signaling Violation Release Button
- SVR : Signaling Violation Relay

- SVR_S : Signaling Violation Relay Status

- AL-S @ Alarm Sound

- AL-T : Alarm Indicator

(2) Al A7

A B H o] A A= AL MCU 3, Ethernet SAI% CAN E415 7|25

AY QR 29 Viel UAE F202 pAEt e Aol %A= B 33
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Hol~ & 4= gl oH] CAN 54 LE9 RS-232 ¥EE 7AW, 2233 tga= 9

s fARSEES 9% A ¥ES 2t

AFQUE o] 272 o Ak tha 3t 2
4= A9 DC70 T 125V(EE 7+l 49 DC24V)
=7 A9 +24V/5A, OCP/OVP, +5V/10A
A= BT F=  fast fuse 2A
+24V =9 3% A] @ LED(Green)
+5V &9 ¥ A] : LED(Green)
+I6V &3 3% A] © LED(Green)

RUN &% %A @ LED(Green)
ERR 1% 3 A] : LED(Red)

- RST A 7|5 34| : LED(Red)

- RST A} 7|5 =914+ F418 29

Pl Yy ¥XE 1 XE

- Ethernet 22 E : 10BASE-T 1 X E

- AlEgd XE 1 CAN 20B 1 ¥XE RS-2321 2E

- VITAL "Ad o9 @ 84 (&2, A 75, DC24V)

- VITAL dA" &9 : 434(H<d, 8 Re-check 7|5, DC24V 4 2)
- ERROR/22% %% : 1 A1'd Dry contact X 2

12
o
[o

stS- w4 i3, OCP(Over Current Protection) % OVP(Over Voltage
Protection) 7]%5< 7}A a1, LDOE Ea MCU% Wi tjrlol~Eo] HQ=® 3t&= +33V
2 +12V 283 Vital UAE /4 2 CAN BUS 2dES §3 +IbVE At 35

- MCU %
MCU#-+= loolD-Dual core Safety MCU®E 2]4-¢t2] QlE|#Ho]~E $]3] Ethernet, CAN
T4 aela gwd £EE 7AW, EVENT A4S 918 1IMB FLASH MEMORY S
Zt=1},

TEES T3
A ARE Agsty, 8ad loo2 Tx2=E olF d#Ho
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32k A rrES Y 90% ol <l FoIA | 4=
T
5 24 2%
Throughput
Group/ Average Minimum Maximum Throughput 95% Measured Time Relative
Pair {Mbps) {Mbps) {Mbps) Confidence Interval (zecs) Precision
RTP 2748 3.660 2824
Fair 1 ATR0 3660 3824 0.002 304,855 0.0458
Totals: 3.743 3.660 3.624
Throughput
39150
32000 H
26800
28800 o
35400 o
36200
2,2000 f
o 37E00 1 { ﬁ ( H
837600 jL L it Fil
2, Jlﬂ\l'lhlul |J1WM“ p~( “Il[fk r r\( \]"Vn\\tu‘kﬁ'wuﬂ\ﬂ,nﬂ\fl NJ’«.JJ \\]Iﬂfw, /]r ﬂ\\-f\\]‘ri‘*rﬁ"u\hllﬂ'ﬁ’.j
37200 - v
3,7000 H
3E200
SER00
56400 o
3E200 -
AEONN
0:00:00 0:00:40 udn Bz a0200 0:02:40 0:03:20 0:0400 C:04: 40 0:05:10
Flapsed fime (himm: s<)
[ Pair1
Lost Data
Bytos
Lost Percent E1 hdaximum
Group/ | Bytes Sent |[Bytes Received | from E1| Byte=s Lost Throughput Consecutive Lost Measured Relative
Pair by E1 | E2 (Streaming) to E2 El1to E2 (Mbps) Datagrams | Time (secg) Precision
RTP 142,891,280 142,891,280 o] 2,000 0
Pair 1 142,891,280 142,891,280 0 0,000 3750 0 304,859 0.046
Totals: 142,831,280 142,831,280 0 0.000 ol
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sttt
B THR =
% 13 THRe| w& SIL 3%
Severity Level THR SIL
Catastrophic 10°° SIL 4
Critical 108 SIL 3
Marginal 107 SIL 2
Insignificant 10°° SIL 1
- THR *t=
THR, = b= SIL,

- E: Exposure Probability to Hazard
- P Accident Probability Reduction
- C! Consequence Reduction Probability
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1072 Only in very rare cases("]-¢- =& 4-%)
15 A1 24 B8
P Accident Probability Reduction (A2l 4 3HE)
10° No additional barrier
107! One barrier
102 Two barrier
% 16 23 74 gF
C Consequence Reduction Probability (23 74 &)
10° No reason
107! One good reason
102 Two independent good reason
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f Relex2011 Tool& ©]&3te] #-&33Th

- BOM(Bill of Material) #+4]

- MIL-HDBK-217F &&

- Relex2011 Tool &-&

B 2Es o5 23

i 18 gE A5 A3
AN 7T 3 AF
B2E | TR %13 ]ﬁi]‘;&}‘f MTBF (Hour)
1 CPU RE= 27.08513 36920.625
22 2 ‘ .PDU HE 12.5494 79685.08
3 Digital Input 4% 111.1 9000.9
4 Algd 4 4 85.43503 11704.8
5 Olc—ctrl 11.72013 85323.26
244 6 Olc—pwr 19.72 50709.94
7 OIS-disp 2.1468 465809.6
8 OIs-if 27.2006 36763.89
9 Sensor Power 12.32 81168.83
&% 10 Axle Sensor 15.7664 63425.983
= 11 Axle Master Power 17.72 56433.41
12 Axle Master 27.30341 36625.554

W A =F gFs)

ofef o AEAg 7| E FFE S o|BH /A 2AY Al&H FEFstE BxE
- 14 E 3 (Failure Rate): A

- A F %= & (Reliability Function): R(t)=e

C A BEAI 2RO AF =t 8 AR v A 3t
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Proposed design alternatives of Railway Signaling Anti-violation System for failure
rate/reliability prediction

AT UMY, 547

Woo-Jung Kim" T, Jae-Yung Park™, Ho-Sung Song *

Abstract Railway signaling systems are closely related on Passengers on board the train, the engineer of
rail-road outsider. Therefore, trains that can occur as a signal fail casualties cannot be avoided. Train accident
rate should be lowered for the signal fail by providing safety measures. In this paper, SIL was assigned in
Signaling Anti-violation to PHA phase. Then, through quantitatively predicted failure rates value analyzed to
meets assigned SIL to the extent and predicted reliability value presented to design alternatives.

Keywords : SIL, THR, PFH
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A Study of the Method of Detecting the Axles for Axle Counter
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Abstract  In the railroad signal system, track circuits are used to determine the train occupancy on the track. Recently in
the CBTC system, axle counters are mostly used to get the information of train occupation rather than track circuits. Many
kinds of sensing methods in the axle counter can be used to detect the axles. In this study, this article describes the
comparison result when geo-magnetic sensors and proximity sensors are used and their installation methods to improve the
detection reliability.
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Key words: Track Circuit, Axle counter, Axle detecting sensor
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Fig. 4 Block diagram of the Axle detecting Header using geo
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Research of performance verification method for
Railway Signaling Anti-Violation System using axle detection
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Abstract Although the rapid development of the railway signaling system recently, it does not really help in depot driving in
yard mode because of the cost and operational aspects. The system is required for preventing accidents such as derailments,
collisions, wayside device damages, caused by passing the stop signal in yard mode, In case of passing the stop signal in yard
mode, signaling anti-violation system that detect axle, evaluate violation and warning alarm, further emergency braking is
essential for reliablility of detection, evaluation & transmission. In this paper, the method of LAB TEST & SITE TEST for
performance verification and the results of test are described.
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A Study on Reliability & Safety Analysis of ‘Signal Disregard Detection’ in Urban
Depot
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sHEHE|, oHX> U

*C.H.Han(chaneess@daeati.co.kr)*, J. Ahn?, W. J. Kim®,

L2.3)o}Elofo] HE7)eAFA

Abstract Railroad industry has also rapidly developed with the stream of times. Even now automated and unmanned trains
are realized. And the time when the person drives the train directly or not involves at all in the operation & maintenance to
take care of all of the system is not too far. But no one knows exactly when will be realized that the day is not guaranteed.
Therefore, by which time the method should be designed consistently required human intervention, and to cope with
accidents caused by a human error in operation of the railway system. The system is also designed to reduce human errors as
possible if you operate a train system. This paper introduces the RAMS activities performed to implement a system in an
optimized configuration for a construction place considering the safety and cost.
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Table 3 Severity
Severity THR, SIL
Catastrophic | 1¢1014, | dapxdo] 10°<THR,<10® | 4
taee] AR | e A
WOEE | A I
AARD | == 2423
R 3 Ad
Critical 121 A | gaF == A | 108<THR,<107 | 3
EE AW | ZEhle] A
ARl FA | dF e w
= 1AZE o
&8 A
Marginal b | D28 14 | 10'<THR,<10° | 2
2 b ARk A
Insignificant | 91 )& | dake-d 10 | 10°<THR,<10° | 1
e = e

*THR: Tolerable Hazard Rate

of wlal Axt Lol He

Fo] thd EHE 7EFHog dIX
[e]

Aol thal A4

tE71 A4S 2Eeteke]
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Table 4 Frequency
Frequency Contents
Frequent WA A Ths 671l 13]
Ake] AxHow WA 5
o) o
=l
Probable A A 7LE sk 17] ol 13]
Ade] FF WA 5 AF
Occasional | 7}& WA 7153 2ol 13
New SH7zE gk AbE
A 4 ol

Remote A 7 A 59l 13]
Bt I A RS ) it Rt
T A
Improbable | @A 7}5A 79 9le 109 13]
Alzglow Q3] AT
< flot, 9F-Hel aQlow
Qe A = As
Incredible Al TlsA gle 20139 13]
oju g Zg-o= WA oF
o
Table 5 E/P/C parameter
Parameter Description of parameter
E(1-10) Exposure Probability to Hazard
P(1-10?) Accident Probability Reduction
C(1-10?%) Consequence Reduction Probability
Table 6 Exposure probability
E value Exposure Probability to Hazard
E=1 Frequent or permanent
E=10" Only in exceptional cases
E=10" Only in very rare cases
Table 7 Reduce accident probability
P value Accident Probability Reduction
P=1 No additional barrier
p=10" One barrier
P=10" Two barriers
Table 8 Resulting reduced probability
C value Consequence Reduction Probability
C=1 No reason
c=10" One good reason
C=10"? Two independent good reasons
THR
THR, =—"2 =S/
EPC

29 FHenEE wgor AXE FLYFLd uet
J 532 2.2742] Table 99} #t}.

=Ed FPofel detel A4E dAPAY SFE
Tl AstR vl mel Am Sl 104 433
[e]

Table 9 Decision of safety integrity level

Dangerous SL E P C THR,, | Safety
situations Integrity
Level
Table 1-1 107 1 1 10* 10°¢ 1
Table 1-2 107 1 1 10* 10°¢ 1
Table 1-3 107 1 1 10* 10°¢ 1
Table 1-4 107 1 1 10* 10°¢ 1




Table 1-5 107 1 1 10t 10°® 1
Table 1-6 107 1 1 10t 10°® 1
Table 1-7 10°® 1 1 10t 10° 0

*THR: Tolerable Hazard Rate

A Asvle] wgE dZe zhzte] FAd sl A
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Table 10 Input parameter for prediction of failure rate

Parameter Description of parameter
C; Die Complexity Failure Rate
T Temperature Factor
T Device Application Factor
C, Package Failure Rate
g Environment Factor
T Learning Factor
To Quality Factor
X 112 ABEA2=Ee] gk BOM(BIll of Material)] of A]
g HoFEn
Table 11 Example of component for subsystem
Part Qt. Des. Man. OP PR CT
(W) (W) (°C)
IC 1 RM48L952 TI 0.3 0.3 32.0
PGE_3_QF
P144, CPU

IC |1 | ADuM1201 | ANALOG |02 |021 | 340
BRZz/SOICO | DEVICE
8

IC |1 | PCF8575TS | NXP 0.4 0.4 29.0
/SSOP24,
12C 10
Expander
*Qt.: Quantity

*Des.: Description
*Ref.: Reference

*Man.: Manufacture
*OP.: Operation Power
*PR.: Power Ratio

*CT.: Case Temperature

theel e 7 ABEAz" Hz o3® 14EY
MTBFE H.oFth
Table 12 Failure and MTBF

sub No block FR MTBF
system (109 (Hour)
Nzol77 | 1 | CPUboard 52951 | 188853.846
A7A] 2 | PDU board 65494 | 152685.742
3 | DL 86598 | 115476.108
4 |scu 95698 | 104495392
Aarelgs | 5 | oIS 152051 | 65380.416
MESEE 6 | oIC-ctrl 125494 | 79685.085
7 | oIC-Power 97124 | 44131.016
2} 7 A 8 Sensor Power 14.6584 68237.028
Al 9 | Axle Sensor 155873 | 64154.793
10 Axle Master Power 11.3458 88138.342
11 | Axle Master 8.8986 | 112377.275

*FR: Failure Rate/hour

23 AMz2te nFEtEd g iNFEM S5 EH
tgo A3 5F24 IEC 61508-6 = BolA A3 Al
AERle Fe AteE AdE AR AL eE(PRH) o
8wy SEE A et oe 14E
g5E B3l 5E AFAA HelHE Fal 249
Table 13 Probability of failure per hour
Sub-system FR MTBF PFH
(10 (Hour)
Az A7AA | Table- 48.0741 | 20801.221 | 50X10°
2} (1+2+3+4)
2p3elElH o] | Table- 37.5569 | 26626.266 | 5.0X10°
223 (5+6+7)
A2 AR | Table- 50.4865 | 19807.275 | 50X 10°
(8+9+10)

*FR: Failure Rate/hour
*PFH: Probability of failure per hour
9l B4 Az wgo] mop 7t AnalzEle] @ A

g nGEE e e Zon &Y @S E 99 <A
A Sl AolE Holx gorm B AlAEL §Y
7| A o] AR AAE Z EAE Holx &S A
o= #aE At
25 MEE o= A3l

F7H o R B HoAe odFd AFES WEoRE A
28 MRS Foly] 98 tdd Wyow adA 74
ANA olFA FALE TS W AAR dAvkEe] 4F]

E7F oA =R A A0 R HolFET

to] A A dAZ BAW A5z
ad A FAY vtz Ayrds S 31 121
Hot-Standby Sparing 729 A% &5

e
of
:Oé
X
2
L)
32
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Table 14 Compare the predicted value (Single system)

A€ Al 2B A2 %= (%)

2GR CcPU PDU DIU | scu
20,000 814 79.4 71.7 82.6
40,000 66.2 63.0 51.4 68.2
60,000 53.9 50.0 36.8 56.3
80,000 43.9 39.7 26.4 46.5
100,000 35.7 315 18.9 38.4

signaling and processing systems — Safety related electronic
systems for signaling”

3. Application Guideline of EN50129, “Railway application —
Communications, signaling and processing systems — Safety
related electronic systems for signaling”

4. IEC 61508-6, “Functional safety of electrical/electronic/
programmable electronic safety - related systems, Part 6:
Guidelines on the application of IEC 61508-2 and 61508-3”

5. A3, 1ZE 49 7= A=A 33H(2010), A

Table 15 Compare the predicted value (Hot-standby Sparing =S FEREH|ENSAdA A A “Aatrs
system) A AFLRAE S FFol A AR AT A
AN 2H A 2" N %= (%) gtow FPHJAFHT
TN CPU PDU DIU | scu
20,000 96.5 95.7 92.0 97.0
40,000 88.6 86.3 76.3 89.9
60,000 78.8 75.0 60.1 80.9
80,000 68.5 63.6 45.8 71.4
100,000 58.7 53.1 34.2 62.1

3. 88
B =wdAs Ao A A Al age] AT Aol 5
Hole wf bl oJmEk FFo] A=A Lolral 9.
2o sl dEHow tHFAd A4 WS Edto] <F
Aol g e5< 2AsA 94 24" 23t d=5"
AFE FE T rAelA AAE ES A8t vy
AR bAFAA ]l AFT|A A FHFEE AT A
Alzlo] Hgdhx] o|2How Htsle] Felatth i
FrHHor MR e Eol7]l A% wWez ZddA
Tt AFE 5E Fal GAdAe vlas) Hokh
A, B oAage] AAE ARgTA FEEE A5
APAA =g GdA FHEE & FAE g 3o
2 daEden 25 it 2 EPEHE] uep A
714 U kel digk AFE=T g okt o] F
A TS S8 AAo] BAF ook & Holth
ZoEs
1. CENELEC ENS50126, “Railway applications — The

Specification and demonstration of Reliability, Availability,
Maintainability and Safety(RAMS)
2. CENELEC EN50129, “Railway applications — Communications,
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Abbreviation Description

PHA Preliminary Hazard Analysis

SIL Safety Integrity Level

THR Tolerable Hazard Rate

YARD Yard mode

CAN Communiction Area Network

EMC Electro-Magnetic Compatibility

EMS Electro-Magnetic Susceptibility

EMI Electro-Magnetic Interference
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3.2 Scope

e

CHOFE|OFO[Of A A B¢ (3.3.2 &) S 0j LRI A|AE Q)
st

2% 27 YHAE 1 892

Document ID Title Published Year Remarks

EN 50126 Railway Applications — The 1999
specification and demonstration of
Reliability, Availability,

Maintainability and Safety (RAMS)

EN 50129 Railway Applications — 2003
Communication, signalling and
processing systems Safety related
electronic systems for signalling

EN 50159 Railway applications- 2010

Communication, signalling and
Processing systems-Safety-
realated communication in
transmission system

Railway applications-
EN 50121-3-2 | electromagnetic compatibility-Part
3-2: Rolling stock apparatus

Railway applications,
Electromagnetic compatibility,

EN 50121-4 Emission and immunity of the
signalling and telecommunications
apparatus

EN 50124-1 Railway applications, Insulation
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Document ID Title Published Year Remarks

coordination, Basic requirements,
Clearance and creepage distances
for all electrical and electronic
equipment

Railway applications,
Environmental conditions for

EN 50125-3 equipment, Equipment for
signalling and telecommunications
EN 50155 Rall_vvay appllcatlons—EI_ectronlc
equipment used on rolling stock
EN 60529 Speuflgatlon fqr degrees of
protection provided by enclosures
Railway applications-Rolling stock
EN 61373 equipment-shock and vibration

tests.

Table 3-1. Normative reference

332 HIEAN

Document No. File name Title Remarks

- System Requirements_20130328.docx | A| AEQ 15 M| A Informative

- (M= 0| Z)PHA_List.xlsx (PHA2 sheet) | PHA Informative

RSAS-0IS-0}7| &l X 20130610.pdf OIS o7 | &l Informative

Table 3-2. Reference documents
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11. M2} Breakdown, HR: e
Breakdown,
Herds, de, HR: ¢ Breakdown, gt ®s, | MY s,
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12. 2 E A0 i3 HR: oHHy
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4 Techniques/Measures SIL1 SIL 2 SIL 3 SIL4
1. Separation of safety-
related systems from non R R HR HR
safety-related systems
2. Single electronic
structure with self tests and R R - -
supervision
3. Dual electronic structure R R - -
4. Dual electronic structure R R HR HR
based on composite fail-
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Document ID Title Published Year Remarks

EN 50126 Railway Applications — The 1999
specification and demonstration of
Reliability, Availability,

Maintainability and Safety (RAMS)

EN 50129 Railway Applications — 2003
Communication, signalling and
processing systems Safety related
electronic systems for signalling

EN 50159 Railway applications- 2010

Communication, signalling and
Processing systems-Safety-
realated communication in
transmission system

Railway applications-
EN 50121-3-2 | electromagnetic compatibility-Part
3-2: Rolling stock apparatus

Railway applications,
Electromagnetic compatibility,

EN 50121-4 Emission and immunity of the
signalling and telecommunications
apparatus

EN 50124-1 Railway applications, Insulation
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Document ID Title Published Year Remarks

coordination, Basic requirements,
Clearance and creepage distances
for all electrical and electronic
equipment

Railway applications,
Environmental conditions for

EN 50125-3 equipment, Equipment for
signalling and telecommunications
EN 50155 Rall_vvay appllcatlons—EI_ectronlc
equipment used on rolling stock
EN 60529 Speuflgatlon fqr degrees of
protection provided by enclosures
Railway applications-Rolling stock
EN 61373 equipment-shock and vibration

tests.

Table 3-1. Normative reference

332 HIEAN

Document No. File name Title Remarks

- System Requirements_20130328.docx | A| AEQ 15 M| A Informative

- (M= 0| Z)PHA_List.xlsx (PHA2 sheet) | PHA Informative

Table 3-2. Reference documents
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4 Abnormal dynamic force(ex. abnormal deceleration) 2.4
5 Derailment of freight trains on passenger lines 1.2
6 Collision between non—passenger train and passenger train 1.1
7 Collision of train with object on line 0.8
8 Non-passenger train collision with road vehicle on level crossing 0.5
9 Collision with buffer stop 0.5
10 Derailment of freight trains on freight only lines 0.4
11 Fire on passenger train 0.3
12 Derailment of ECS & Parcels trains on passenger line 0.2
13 Collision between two passenger trains in station 0.2
14 Fire on freight train 0.2
15 Explosion on freight train 0.2
16 Collision on freight train 0.1
17 Collision between two passenger trains(without TPWS) 0.1
18 Fire on passenger train at station 0.1
19 Train crashed by structural or large object 0.1
20 Explosion on passenger train 0.1
= = A=

1 & XFAFD(Train Accidents) 17.5
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Safety Requirements
Specification
|
| |
Safety Safety
Integrity Functional
Requirements Requirements

[ | |

Systematic Random

Failure Failure

Integrity Integrity

Systematic Huma_n Random
Consequence Operation
error
of error error

Quality Safety Technical Quantified
Management Management Safety Safety
Conditions Conditions Conditions

Taiets

4

SiL4 10 < THR< 1078
SIL3 10° < THR< 107
SIL2 107 < THR < 10°°
SIL1 10° < THR< 10°°
SILO
Safety Functional Requirements = JHZotDA ol HETZAIAEN 24 FEHO=Z
E0IIOF & otAEI 2= Jls(safety function)S  2I0IoHKI 8 Safety Integrity
Requirements = &TAIAE L= SIRAIAEEINS oHMI|s(safety  function)?
HSSZ2 A0 SN, I8 2E2 TS0 =0
Safety Integrity Requirements = LS 20| 25 =L
B Systematic Failure Integrity
B Random Failure Integrity
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Systematic failure Integrity @ Random Failure Integrity 25 £ BHE6H0F SHLL.
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<H 5> Risk IHIEEA
Azy
S1 S2 S3 S4
Insignificant Marginal Critical Catastrophic
F6 Frequent Undesirable
F5 Probable Tolerable Undesirable
H F4 | Occasional Tolerable Undesirable Undesirable
= F3 Remote Tolerable Undesirable Undesirable
F2 | Improbable Tolerable Tolerable
F1| Incredible
Severity Levels of Hazard Consequence
<X 6> THR/SIL
SL THR SIL
Catastrophic 0.000000001 SiL4
Marginal 0.00000001 SIL3
Marginal 0.0000001 SIL2
Insignificant 0.000001 SIL1
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<H 7> Exposure Probability to Hazard

E Exposure Probability to Hazard (Hazard ‘=& %t &)

1 Frequent or permanent

0.1 Only in exceptional cases(0|2]| & 2l &%)
0.01 Only in very rare cases(if & E& &%)

<H 8> Accident Probability Reduction

P Accident Probability Reduction (At Zt2 2HE)

1 No additional barrier

0.1 One barrier
0.01 Two barrier

<H 9> Consequence Reduction Probability

C Consequence Reduction Probability (Z 2t 24 &5)

1 No reason

0.1 One good reason

0.01 Two independent good reasons
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2 Overview of work scope

For the status of installation and operation of safety facility installed in Gunja station (Depot),
Safety check and evaluation was performed via site visit and a lecture on site evaluation was
presented.

TANS (AE7IR]) g0 2X[E HEAH|e| X 8 2L 5o AYYES S50

— = |
HHEFA Bt E Aot ATt 2T ZHS HAGHAS LI

Our technical advice services were limited in site evaluation and lecture on the Safety facility
installation.
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3 Reference Documents

The following documents were handed over by DAEATI at the beginning of the project or during
the project period.

DAEATIO| A OF2ie} &2 EA=0|

I=

2HE AR G ZRME F7H A oA ME 5 YUC

. . Revision Revision
File name Title Date Number
System -

Requirements_20130328 System Requirements 2013-03-28 | O
MO AXIAEA S HjZ

O Z_H R A 2] M _HY o1 KAl X 2| 21 A 2013-10-21 |0
=.hwp
RSAS_&ZA|E
AN AIRZE 20140721 RSAS_Site Test Plan 2017-07-21 | 1.0
v0.9.pdf
A5 0| ZIHER| A| AE AHEZE | ML HXAIAHR A 5014-08 10
HX| LA M _140717_1.pdf | MK S AL ZAAH A (M= £0F) |
M1 DRAZT|X] MBI | L0 ERIER BVES) | 013-00-03 |0

A HIX =

LAYOUT .pdf 7|

MS O UYX|HA| HFHME | 2014-04-15 | 0

AHE3  KAEAXEA S U2 ZEXALBRSAS) -
= e s
- =e | XI=ZAXZK|  (ADS) H|0fEt | 2013-09-03 | O
M K| E.pdf N
SMEX =
x E K| AFS M EAIEHK| U2 BEXAZ-BRSAS) -
o CTETTTT ] XA R ME MR (WAP) H|O{3t | 2013-09-03 |0
AT A X &.pdf
B M=
A 0] ZIHEX| A A HI(RSAS -
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KA E2EMEMEK|(WAP) Atz | 2013-09-03 | 0
A X| E.pdf
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4 Referred Standards

The following standards were applied for review consultation regarding site evaluation. These
standards include a functional safety under environmental condition, protection against
electrical hazard ,etc.

AZ G| thet AHES ?lofl T3t 22 #40| HE EJASLICE Of A2 &8 =dsHof A
7™ &, MMl /R0 tet B2 S5 ZEota gL

4.1 Functional Safety

EN 50126 Railway applications — The specification and demonstration of Reliability,

Availability Maintainability and Safety (RAMS)

Railway applications — Communications, signalling and processing
EN 50128 : :

systems — Software for railway control and protection systems

Railway applications — Communications, signalling and processing
EN 50129 . : .

systems — Safety related electronic systems for signalling

Railway applications — Communications, signalling and processing
EN 50159 o I

systems — Safety related communication in transmission systems

4.2 Primary Safety

EN 50121-3-2 Railway applications-electromagnetic compatibility-Part 3-2: Rolling stock
apparatus
Railway applications, Electromagnetic compatibility, Emission and
EN 50121-4 ) : ; ! o
immunity of the signalling and telecommunications apparatus
Railway applications, Insulation coordination, Basic requirements,
EN 50124-1 Clearance and creepage distances for all electrical and electronic
equipment
Railway applications, Environmental conditions for equipment, Equipment
EN 50125-3 : . S
for signalling and telecommunications
EN 50155 Railway applications-Electronic equipment used on rolling stock
EN 60529 Specification for degrees of protection provided by enclosures
EN 61373 Railway applications-Rolling stock equipment-shock and vibration tests.
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5 Objective / Scope

The following technical consulting service were offered by TUV SUD for site evaluation and
lecture on installation, operation and maintenance of safety facility according to CENELEC
standards and it's defined as follows;

CENELEC 20| o|+3}0], E|

X0 ot ©

oIS E7te 0|0 10 Ciet

7 E20[7E7t MEot A%t oh= 7|2 A2 AH[ A

Abgre gt 2ol Heolguc

+ Safety A H|9|

Title

Description

System installation check

NES-RENET

Check whether safety-related facility is installed according to the
specification.

OFM e MH|7F WM A O =80 AX|Z|P=X| 2ol

Lecture on Safety facility
and operation

orEddl 8 2Eo ost
g

Present a lecture on installation and operating plans for safety-
related facility

HtO
O -

—_

orEEtE dH| 2% 2 2ot tiet 24

o
—

The investigation and reviews

were focused on the documentation provided during the project.

HE U R Z2HE 7|2H0) HBE BAO et S8 YL
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6 Organisation

6.1 TUV SUD Personal

The training and review was done with the following person:

Seung-Tae Ha Expert Functional & Technical Safety of Control systems
Jung-Wook Seo Expert Functional & Technical Safety of Control systems

6.2 Locations visited
Meeting room of DAEATI, Bucheon office, Gyeonggi-do, Korea
Seoul metro Gunja Depot, Seoul, Korea
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7 ldentification of the Intended System

The Simple signalling system, which is designed to protect the train accident in manual driving
mode, is composed of following system; Onboard Interface System (OIS) installed in train,
Wayside AP (WAP) installed in wayside, Axel Detection System (ADS) and Axle Detection
Header (AHD) installed in wayside, and Signalling Violation Detection System (SVDS) installed
in Signalling room. The overall system configuration is shown as following Figure 1:

Xt 32T Al ALYXE flet ZO[MBAIAE (O[3 M=0lg YXALE)Z K0
X Ele NLAHLO|AFX|(OIS), O X E= ASFUSUEKX(WAP), H=ZEHO
2R e A=SFRZX(ADS) 8 HEH(ADH), 2|1 M=I[AHY 2X|E=
U2 BRI EX|(SVDS) 2 T+ &t THAI - 9 == ofelf (Figure 1) Z LY.

___iﬂ e [D- RFQHE|L}
Do}
A
ks
= UNNE. _ agmoia
& JO8/ES B3|
--- ASIAN

2 - Ygsd

Header#15&16 Header#1&2 BN

1 1

! !

i i

i i

! ! r (_Teqend_ >

~] ELLEN
@ """ . S I e |
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8 Results of the Service

8.1 System installation check
Date: 2014.09.04 (1 day)

The following table shows the main item checked during the site evaluation.

ot2fel HIO|E2 HY &X| 7t HAOA Q& M =S LIEfL D AL E

= - - AN -

No. |Information

1Mz A4 2 Stof MK AH|S0| Of & Loj| wah MX|of YE=X|S gl

—

- MSIAA: MO A AR EX|(SVDS)

- A2 XSHX|ZA(ADS) 2 S| EH(ADH)
- A A IHE O] AF K] (OIS)

2| Xjo| MX|E KAEK| O] A0S AT BRI
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The following table shows the recommended action for the future use of developed system.

otefiel HiolZ22 /EE 7| A" E o H&ot7| ?lof Mikls d&=S LIEHH ZO|Ct.

—

=

No. |Information

1 |RAMS 2= (RAMS)
NS TR[7F K27

0| ZRoHX|of Cfsl

SiM = oifd EX[2 7|0l CHet Ris

O] E10 A 2| 4%2| Normatives0| M EZ 4+ QS (EN50126)

LYol M Q] EXt QR HE FHOE &L= B, §8%E ¢
k AnalysisE Sl aid A Z0f Chet et g 8ot <

— =
HES +UY NS HDE. O OH Y T LAY F2atH
.|

2 | 2MEA [HO|EQ| &9 (EN50159)

FUSUZK L Are 2TE H| O] & FX[ZH0f & /= 2| X
7

&2
rlo
o
HT
mn
o
El
ot
mn
k1

7tX|= O|O| E{ B QFEHX| (Security Device)S 22718t 742 Mt
3 |&X|o| QHFE M 9 72 (EN50129)

SA| JEf7L 2 =

A=AX MK MSHZAUAERK| O 7HE A RTFEHY A X (Single channel

architecture) 2 &|0f AOIA O{H StLto| FX|Of DY 0| EEE|= B2 TM X7t ALE
Ol JIL A
AN = o

o -
HEE Y ALt FAE = ZREHH g A|L|2l 725 EN 50129 0 £&tst= S

Of =xg. T MZF2| 7| 50| EAtel erHit YA =2

4 | ®Z9| 7|% (Functionality)
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Rt 4 Qg Ho= oyt

S M| & 9| 7|-s (Functionality)
S SR E A A" BR 6 AELR FEE €7 ZHIIC| ZR0 AX| LF 7t
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