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Study on the Category of Safety Models for the Urban Railway

HEgE* - 2ys - oY=

Yongjun Seo - Kwangho Kook - Jeongho Lee

Abstract Since reports on trip delays or incidents often appear as accident articles on the press, the social criticisms and
concerns on the safety of the urban railway are increasing. Therefore, a railway authority sometimes adopts an abstract
safety goal like “let’s build the urban railway to a masterpiece level” or “let’s obtain an aeronautic safety level” to make
citizens relieved and to alert involved persons. However with a vague goal, it is almost impossible to make an implementa-
tion plan systematic which helps the authority academically verify and validate if the goal is achieved or not. In this paper,
the features of the railway safety are described and the safety models for securing the safety of the urban railway are sur-
veyed and categorized. Based on the comparisons among the features and limitations of the models, we identify a more
practical model which can be applied to the urban railway more effectively.

Keywords : Safety, Risk, Hazard, ALARP, GAMAB, SIL

2 B A7 ARCIAE SN T AAT AL AL JIAFE ol EAAE el thet Abel A u g
3 927k ok A3 ek ol wek AR “FE £ EAAE AU EE FF FF Y FRF
Wol el ey BEE Sl AW HUAYIT B BAAY A0S nHtD ek et ole
B REE QA HEE I DY o E SEHOR e, AT & Yt AANA FAAYY £ oA
Bk R ERodE BAEE QHIge BAS Adnn SAAE 4 dus A6 A8 ew a8y 1
WSO F9S 2AL BFHL 2 Bl BB AQATS vlmste] ) BADE EAHOE Hg b5
29g Feldr)

1. E B =ieAs 71Eed AAE AlA] 91 E md 9.
Ql e, b SR el Vst 74 f3E 54
FHZ 24T Aoy LA NS B AMLE 7]AFSE I AFAES 2o olE Edi® g-29 didef 4
o] EAHE b ol gk AFS] 4] w927} obA] G A Bx FHEDS AAEH
I Qlek whebA 7l E ] BAEE A B < AL A Hxe] g AT AdES dfgvl=,
& Tl kA R Ea Zo] AR A 5RE Fos v 97N Z7bell A o Aty A vl d =gk
Fsto] ARLES A7 AL FAARE ] /b ol g A A3 A B AbEE A4Sl dAke-d 19 kmd
ZHE a3 skaL o, ol g REd kA wEE 1 APERFE 10% A oo =7 Ak b SRR Aldst
9A o] sheA gl AFTS offHA ek webd = A1, AEF T2 SAEE A 9AE RAMS #2415 9
A= Ag T} AAGA AT A bS] RS st datel] sl AlRbetar Avh2]. st GFvl= RS
sl s AHA Fo w9l A FAS AgE AR, AW BF, 240 AR HH NFES TR
© AAE derda A54 1S Tl sk kA 2 HATAAE obd R g3 Ak ks A|oksla[3], 2t
%39l $¢o] Bastr, S BRI LEFWE APASE /|FoR T A
B =Re Ay EAAE A dA BRE F 9] 5 F7E sk QLo (4], o3 5 PSD(Platform
st o AMEE Qe kA BREES A¥E AL Screen Door)2] RAMS 535 A4sta $182<1 243 4
ot 1 eSS vl BAFoRA S mAER & SAE 52 WA RAMS Esel tiste] Al_tsh[s], gt
WA o7 Ag Thed Rde EEstat gt ol& 93| 2Ql 52 +PAIUE] 2.9 RAMS #40] 4% TS n|H|
© g o5 e
*Corresponding author 71E AFEL B =RoA =95 obdA mulo] 83
Tel.: +82-2-3464-7205, E-mail : andrea@hyundai-rotem.co.kr o] A]~El O]F = (AlHkzl2s) o3 Qo] olxA] =yl T
©The Korean Society for Railway 2012 = ]:] 3 4 “:‘( ]—]o l_'—)’ sl ‘;”‘ - © ° t'] 'L}q I
http://dx.doi.org/10.7782/JKSR 2012.15.4.402 wof 9o}, 7k mezte] e wlwel 54 29 A g



wh2 o]t Tl S AASHA] kot P E Akt A
713kl A QR E = S AR Al AL Al o d <

A EHxE AAsllof Aol tist ekt S A
SHA] Fohal Qv & =olA AlAE = EREe] o]y
FARE 7xR EAEE Al 7 A gl obdA B
SRt BAERE w9 72 AN A2y A
I scis HE kA4

AeAel A A IS R TORHA A

BAAEY Ay 2Ee A, AT, £90 Ned 5
Wt @A S5 24N 5 o84 S QAES 1
eato] WEHaE, EE Folxl M8, fAb ol ol
o] SR QHlY FEI ASIAOE S8 s il
F& @7 3elsto] AN Aol AT AN B
Ee Agal A

EAAES QAR pEs FEAPEL T A4

= QT HE Y e cwzz 85 o)) 914

Q
| 27, Al 7hsdt] g st B Ee] FAHA @l
oF &ef EAJoll AT 2L A% b oA
A Q7+ ol #3835 wFof gt

sibe] Aaus 1 87 19 wE A4S nasl
S 5188 5 Gl ) AP0 A (Freedom
from unacceptable risk of harm)”2al A3} 7,8]. o17]°]
/\1 q_}@/\é% 7]%75' .7]%% o};ﬂ AR A —v} o]7<4 oo]/]

P B S 9139 FF(Level of Riskys wape] o
A& APER wAste] At drh

Tl AR Al whmEe) o7 A
¢$£ Agelgtozm el

S, AP, <8231 A9 (AL
4, BHEA rE, e Ay, BAH AP

sk AEE 7 18l dis) og
Al Q1A shirfel] whep iQlelut Abe] M2 Z 2jo) 7} gl
R R R R
S92k XH&* *daﬂ IEEREE

A Qs Akt T

o
v
o,
rO
1
10
)
e

Ir

A A
1o
iy
oY rlo
FO m{g
= i
o -
(o O=n
S
o
A
H

rlr
o,
HO{

Mo
in)
K3
)
B
N =
i)

1o ©
jn(/

o

[o

f
2

o

)4
o
oy o
to
=2
1o
o

il
0

-
r\r AN

I

aga ‘QHWZJ 37}11 é’—gz «Er%a ,
e EAEES kel sl 4] v Feow Jist
A 2R F 9lo) I BAAERE wAlo] s L
ol

EAEE OHH BYO| R 2

SEATEIE =2 H152 M4%(2012 82) 403
F, LA ), A FAAD, S vtde A, S0l %
AIZE A X By, w3y AYE 5 £ s u)
gt zt7] o2 A yeldh ek 98] de datst
sto] QbdAd dlolE o] welset X7 duAdS 2 =
AN A -H15S 9% A7 A AEILE 7 A
287 WY o] Thssttt vy FolAE EAIE A o] &
g 5= QlE qkdA mEEe] JigS Ayl 7 Rl &

& A7 EeHA EJEH é A}“Lx}% AxpAbaL B g,
AMAEAL G 58] BRE Ao 952 g 7] eA
HARAPEAEZHE; 2015 19 km'd APEARF 38%) Al 2~
g 9% 2dn 553 JEHE B S QU]

o
A $AEE A7 AR S22 Hsti], 1 43
O/K]- Hoﬂ/\i 4 =35 79 tﬂ ]E%Ur A= FE5 7

Fatalities/Year __ _ Fatalities
Passenger-km/year  Passenger-km

oJeiA Qe A Yol AN Ei ¢4 o4 £AE
E w9 Saseel Fahw 1 wAe] Al U
YA BES AP 224 9T 5 9

DE 938 2 ?(Hazard)S %%" =

= BA8te] ol Edl® OJ@*J %Ei @xﬁf}q‘. S
Aol EAEE =/d2] PHA(Preliminary Hazard Analysis)
7} ¢kmrE o] & VRO 2 Wzt A E = AR E A
Z3oto] o] F Blld A1) A JaEA AT 5 Sk
olF HsliAE 2 Be AT 1789 SdAket w5

A, @ o) FAA 199 AFgALSL BERA sk T1A
&} 212 A, FA, Akl tig bR A, B AH
717l glofof grh3].

2.2.3 ALARP 2

ALARP(As Low As Reasonably Practicable) & 22 «3gt
HAow A3 7k HA FErow AT AAavdt

7—]_% %uég].h Oi 'A@E _l_rsﬂ KR /\1—_‘4 HE—]C o:]oﬂ
, ok SlE e 9] 7kA geow &

we e oy r|r
N
o
ni'L
Sl
R

93] o
= T
= Tot S g d9°] ALARP



404 FRHPEotE=27 A15H H435(201219 88)
Qgolo] Hlul 3% o] ALARP olol] %3 7$olis,
F7hAQ AL Fol A APED o) APE Joo

]

Fe
Holx Ao ehgatx] e AF olF A

SATHT8). o1 B3} 3 91
Avely e FUT + QA @t

U= A9 PAAIREE oFg o} shv, ol X5A Q1
Aol glejof ghrkar o) gth7,8]. A H 7| Hel A=
GAMAB# frAFFARE A&7 Q1 /)4 Sl SlojA+= &
991 GAME (Globalement Au Moins Equivalent) 1%
] 28313 k. GAMES 4% 317] {3l

of & MIA= vt 2RlES st 9
A

W

o
ko
Y

R
g: o i’%
M we g o F
o & M hu

b

>

oY

O

fol

=)

El

ok

N

%0

2

-

e

=

—

iy

>

m

fe ko2 22 o
S

ofo

o[ M

)

N

do
oo
0]
)

e W
b
%
o o
o
s
NI
N

BORORT N
e i &g

N

)

ol

o

rlr
o SY M

o
oX |4 off

=

jat ™

o

i

o

i

o

rlr

e

= g

frn fo
eicil E

1o
2,
_)&
=
)

I
S
>
N
o
_O‘L
Hu
N
o <
|o
ku
B3
e
ox,
i)

o 4Fow iro} T YL G5 ARA At 2
Fol Wk B A4AS BET S5 glom[378], o) F 3

Table 1 Risk evaluation and acceptance criteria

Frequency of

Risk levels
Occurrence
Frequent | Acceptable |Unacceptable|Unacceptable|Unacceptable
Probable | Acceptable | Acceptable |Unacceptable|Unacceptable

Occasional | Acceptable | Acceptable | Acceptable |Unacceptable

Remote Acceptable | Acceptable | Acceptable |Unacceptable

Improbable | Acceptable | Acceptable | Acceptable | Acceptable

Incredible | Acceptable | Acceptable | Acceptable | Acceptable

Insignificant| Marginal Critical | Catastrophic

Severity levels of hazard consequence
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SIL(Safety Integrity Level) ©]2}il 3= oM 55 =
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Table 2 SIL Table [11]

Tolerable Hazard Rate Safety Integrity
THR per hour and per function Level
10° < THR < 10°® 4
10® < THR < 107 3
107 < THR < 107 2
10° < THR < 107 1
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