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Abstract : As safety-related regulations for signaling systems are standardized to IEC 61508/62278/62425, and others
at the international level, safety activities and its assessment are required to be performed. And also there is the need
to develop technologies for safety improvement to secure safety signaling systems in terms of technologies for safety
activities on each life-cycle. In this paper we have developed the safety activity processes and technologies each steps
of proposed processes respectively for railway signaling systems. And the proposed process and technologies are
applied to the safety activities for mock-up signaling systems.

Key Words : safety activity system, hazard identification, risk analysis and estimation

1. M 2 I Qa7 3 o] FAE 2 IEC 615083} IEC 72278
) ] 2 AmAXY RAMS BXE AWskm 9T, IEC
= A2FONA Ao 2 Railway Signal- go455 3 A0) A0 HE g7)Holt AZ7]Ho]

ing System)& @RLS] AL AMUAL WIS 3 1 mo) obHAL o) 91 28 (Accep-
& AR, & bR Aol aTEr, t:ncg)gpfl_% i oy %;;4 o
oj#fgt GAHAAI AT 7] &= V1A D A7]4] B S obAlA(Safety) W) QPARRS Awskw
Aol os) Qhidol HAHGA, AT BF gy

B 7lg g w2t dAAoA A 0] AZEY Fig. 12 o]#al AEA] A8 RAMS T3 2477
ojofj] ej&Adol F71EA == Qick o|XE ASS Uehd Ao, T18o]Ael 7ol IEC 61508
FE SZEH ol gt oEgo] w2 FAA| I} [EC 62278 FAL 7]298 sfo] AT ATE
oA || A9 A’ QFRAE AFSIAY H o], AxEAlo] Falx g A So] 7hzF 4

Z}717) W2 o) 0|3t ol f R FYE F4o ColA] 9. HEAIBO| b T 8TARS oF
= A=ARAY Y GRS AT RAMS U2 A AFsIEEo] [EC 624258 A3 o] 9
9 kel o aTARPEO] SATAS Slgle AR 35

THS THLE AR A2 RAMS(Relia- moan | 8= ET3 P13 P
bility, Availability, Maintainability and Safety) T

of ojeh 2shh BCA) o3 =4 FAREL ol ] = :
o oleiet A FHYME AEAlage) Alg EE T T
A, M4 2 Q] et AT AHE S Aolsl [eiws

L2
" To whom correspondence should be addressed. [zl [oma] [E“—Q"H’J EEEN
jehwang@kuri.re ke Fig. 1. Railway RAMS related Standards.

93



olot

157, %

rg
o

EA2E F GO NLHL Theret Auls
ABALEOR FAEE 9 B3 Aol AT
o719 Zizke] 7133k Qlelsolzel B ki
o] BS a3 HpolF Aol 2ol §HL F
Moz olefst GO 2R FAYS Bhash
7] 913 F4 APk ofo] ME T2A|29}
He N&HoR AT Yn B A Z2A
Eof Hgsta gtk Sl =eran’o] A
A 5 I 7o) B2 GAA oI 2T o
A4 2] 4BL 712017 A, o He Al
Ao ket stk mebd B ERAAE
AFA] T EAAC N2 Y B 2
H71E 918 712AAS Yol Basich B R
oA DRI LT g 3lr] AT AN
35 +AA B olof] WE 7 wAE Ag71
2 AXL

¥ R 2oL BAE AT @ A
Aol BA 5& 5 ISR 97 7)
SAAE, 3IAE 7I&AA BAE He1Ee
HABT AR 48 B =50 A% 4
£278 AN, 4L 2 =B 2RE

Mt

2. UMY EE TI=HAI2 MA
SAFF A 278k EAAoIAI~HE ) ok
52 sl QAR A ] WAEkaL 9l

)ﬂ = O 1o
£ 4R 19 AHazard)ot ATL 2ok AAT

At 1 wASES B85E olFE 2Y 4 9
=2 shugol, amEge], Au), 8%, 29, B4

£ 1Est BE do] #ES ujitt F, A
Sl e 0 A AEIO] QbAA SHE Q8] AlAH
Z7] B A AT FES &

=27 9L AASIAY 9%

olsh= dle] ML Wil

TAFE, APAT, v T R BFH
A B9 2A} BA, d9] kA4 W HEI|B
ZIEANE 5 EHE GrpAOX S A% oF
Ay 2% TAlot 7 TAE 203 B5S B
stg1om, TEC 622789 AAE $57] Yol
QA 2E 3} HWake] Table 10] Liehgich. 3,
QFAA TE-L Table 13} o] A\ A" 42827 U
oM Z2AE A2 HA T4 F dFE 9
3 mzr] 7t dAolA $eE oA}, Fig 2%
A28l 2] gA)eh ulm glo] FAF A u

AFEZ 0
T

I

3
E:
o]
A

=

94

[e]

o T

(]
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Fig. 3. Proposed Safety Activity Procedure with System Lite—
cycle for Signaling Systems,
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Table 3. Relations between Hazard Analysis Type and Methods
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Table 4, Deduction of Hazard Analysis Methods for Analysis

Table 6. PHA Analysis Results for CRD Systems
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Table 8, SSHA results for EIM Module of CRD Systems
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