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Abstract

It is very important to ensure system safety during the process of developing a system.
Railway system is also devoting a great portion for the safety. Nowadays many countries
leading railway industry have their own system assessment principles according to the
situation of their train control systems. In this paper, several principles to derive Safety
Integrity Level are represented in the railway signalling system. The characteristics of those

principles are also considered respectively.

1.4 8

BE AN2z"o= Aol AT, ol2F AL 22U wet random fault®} systematic
faulte] ¥ 7}A 2 7R 4 vl random fault® &S £ Q= BAog Jojuls 145
HEHo, ol2)3l Ao RrEL =F 32 A3 ofr|dt). systematic faults 2AA EE Az

F4 39 4FOR Asted BAF BHAN 2 TR FE E: FReN Se 27
o7l: Hule RYAgel SV WA systematic faults FZ $Q A9 nHYH Y
Ehuel, 27 Fol HEHAL AZ HY Fo 488 BENLYAAE HAAAZ 0PL ¥
F2 5 gou, oldd Nadel 2Y WAL Fola Axdd FHYL BYHY) AANE A=
Wol 23 gt 9y 24% detatn olg AFHO2 s ALl BE STALE A

g garo] k. o] aFAIYE Ajade] bAA B E HHA AxzEo] ZEFoistE 7]
F& AN "ast ey, dAx AIA2EAME o a3 FFE SIL(Safety
Integrity Level) 24 AAstn At

SIL NE& A7 - AAL AoJAlz=gde] g kAN 718 FAQ IEC61508414 #9t ofe}
AT 722 CENELECY ENS0126, 50128, 5012991 A% A Fstx d=dl. SIL @A77 o9 =&
FE A2" A 7lFd dig Q@ FAIES o ot F, SIL 471 7 Feon, b SIL

=

i %
K-h

lo

* FZHE7IedT Y, FHALYHAE, 031-460-5081, ejjoung@krri.rekr
** Fadigta H71F3se ;4 042-821-5657, ymkim@ee.chungnam.ac.kr

-511 -



12 713 @& SFAISE 7t =8 SIL 195 €4 &&= o] @& 752 SIL 08 St}

AN2go SILE E&37] s dA Alade] zta = & /5E 9¥9F =, THR
(Tolerable Hazard Rate)& E&39cf dted £ =®dAM e SIL AAE 9% o8 715 THR
2 7IYHES 2HEoR2A ATHA dAZ EY B disle Qoluna wir

2. SIL9) 7ilg R Z 7j¥@e 4%

THR & FA=2 Q& 7|8 & Ut A4JT A3 888 Ldg £ A2 9=
2% MAES Dangerous Failure Rate 21 #3=d] ©] Dangerous Failure Rate”’} THRET} =}
& AY, AAEe Azt n 2g 4 ) SIL(Safety Integrity Level) o]@ ¢td 2ARE et
We Aoz A2de 7Y AAEHS UFA I 98 27HE A9 FEE BASE F
zlolr}, SILS A€ ks AHo] He oz A2 Dangerous Failure Rate 5 THR
288 SILE =534 €d. ¥ 12 CENELEC 7AdAM A8 Dangerous Failure Rate$}
THR FE9] W& SIL $3& Yeld Aold, B 2& X NIA2HAM Rol= SILY AEE
veld Rolth

§ 1. SIL A=) )& FR 2 THR A& ¥

SIL a9 ztge] RS 2ZE 7% 31 %%’ﬂ*lz}% 58

Dangerous Failure Rate 7Hed 18 E (THR)
4 FR <10 10° < THR < 107
3 10 £ FR < 03x10° 10® < THR < 10
2 ]03x10° < FR <107 10" < THR < 10™
1 107 < FR < 03x10™ 10® < THR < 107

¥ 2 ASAZA AP SIL Fx ¥

| SaBN | Lee AR EE AN Avzd | eaanw Aus
2A44 B &4 3 & d3 | 33 EF (Failure Rate)

4 o =S Catastrophic E}j} _; }:i;’ ggg %3‘%};&%‘ <10

3 s Critical 7]*7}]“_‘;3 ij‘gé %9‘%*5% 2107 to < 03%10°

2 3 Marginal if;‘; g%i ;]‘ Q ;" *"'i’jf%] >03X10™ to < 10

1 = Insignificant AbLg &4 }\];é\_ i A =107 to < 0.3x107

o | PR | negigivle | ed@e | Aaw 23

-512 -




AERT, FFA, ¢HZF 729 #AE EdiZ THR ¥ SIL 2&A4A ¢ £23stq vehd A
olt}, AERFYME Al2Y A9, Hazard B9, Z2FHEN, &4EH, A¥E £4& 454 3
2 Aade SILE ASd A 8FASE ANTG, o AxFIAMe 8 A dad
A% THRE =&3 Hed THR 2% 982 AR 24Es 71558 3389 THR
& AEsa GAES AR s ¥ BALE 2Hgoq HY FEE AN &
T ALARP €89 Az WiAse H4 AYES 7JE22 THRE =&3%E MEM €49, 71&
o &3 A2g8F Hadd a8 Helx T & AFAHE Fojobdt dri= GAMAB
489 A7t Qe A A 995 Fold FRel wFol HA Y E o] 83t THRE =2
a7 €

2% Fod AR &TAGFA #Fo] FEAE A28 2 4YEAM, Common Cause
Failure (CCF) €4& %39 A28 AR 7|5d digte SILS 333 HFHL2E ¥
FHE7HA ndEF SILE €FEh o] EE FRAL ARG FA AT FF AYPE AAY,

AAE Fof
HHE P55t
EREER
aags

A

= S5 Y AN RES
R- N2BEREH oA izzaex gy .
CCF 24
,\43 s 8y
O Qs ©2)

EESHEER

SIL HOI B Jfeme e l SATAS THR, SIL } ----- QAL #Y (MAX)
Q1% ©8%6)

FE,FR, SIL

g ;

P
SN

29 1 SIL 43E A% BER, T3, ddGTY

®
o

3. THR 4% %4y

3.1 ALARP
{As Low As Reasonable Practicable)
ALARPE o] £3t& dle} o] H3 7t5e & s

it

FE0E Reg AAY dHd <



Zste) AYES RFE 2

ot o]

9 WA AYER BE AR TS

=

=
o
h o

E 3 AR ZANE (d)

e IFdA F2 20]dAN

DZ}'E% ‘1":

EHE A9t A 24 NES A 449 F b 99 R
HE 10042 FRAD JOH(E 3)
AdeAN st e AztEe] z@oe ALARP dg

2 a=

i i

HE 99 359

AF dolus

10

0}.Q.
=2

F e

10™

SlutE Polvbe

10

Al oA e

10™

oA %2 2

gl

2L 10°

4g & ge

10°

uE
’TJU'JDOUJ:D_{N

¥ 4 A9 HAZ4E (o)

AHA

i3 2%

CRa

AZetA ge

2Y 3 Az

v

A A=

2% 34 A

11

Az

189 A Abs

A7

109 5] AgAL ST

Ade 2Hse

1009 o149 A Atz

E 5 ALARP 99

C)

E 49 o] HoF
R A

et PY Ao A2y
WA Ao tatd AETTh ALARPOE HAE

2 @ uEde
sl ol%

A

AEIEIEIE

| OO w
AP AV AL

N

(Iv)

AgstA &5

[o]

ZAC le
(1)

o2l

Nz Z (=]~

ol

—_
et
Pt
~

}_N'Hr—a'—tl-n!—th—l

R)
<
rr

2
o
o

A
(=)
=

ALARP 3=

Zte] MHE Ax¥e] THRE =&3 1,
ALARP S FAIYE W&

F 594 Alxelo] T(Tolerable)d s ==
et Hazard Z4 2 =5 ¢ ol Hazard Z4d YT g

s,

A4 JY=E

J—E‘]a‘]’u_ /\__.i
SEREE Alﬁ%
SEF Stortt .

J_,‘_'

I(ntolerable)d d o A=

-514 -

ALARP 990 gt3o] 2z}
ME A9 THRe]

al
=

A A ok
Sojzttia

zard &
k¥ol

5('.,- r$'.

Ha
2



Hazard 7+44d & TEYelN ¥3% S5 Qo £8 7% S JuA2982 ALARP 992
Fi Aua &

2@l 7%

3.2 MEM
(Minimum Endogenous Mortality)
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3.3 GAMAB (Globalement Au Moins Aussi Bon)
Globally at least equivalent (safety) principle
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