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A Hazard Identification and Analysis for the Train Control System of Light Rail Transit

T H - B BT
(Eui-Jin Joung - Yang-Mo Kim)

Abstract - Train control system in LRT (Light Rail Transit) is developed as a part of "Light Rail Transit System
Devi-lopment Project”. But there was no specific requirement representing the system safety. Because system safety
mus be ensured before the customization, we applied the system to a officially recognized specific procedure, such as
“A uideline to Ensure the Safety of Train Control System in Korea” that was officially announced by KNR (Korea
Nati nal Railroad) in 2001. We should draw system safety requirement to guarantee system safety for the first time. In
this paper, the hazard identification and analysis to derive the safety requirement on LRT train control system are
carn2d out following the KNR guideline. To analyze hazard, we have to deduce system functions, identify related
haza-ds, derive the effects of the hazards, analyze current risk, define the target risk of the system, and deduce the
alteriative plans to reduce the effects of the hazards. After the hazard analysis following the upper procedure, 30
haza-ds are identified and analysed. Especially detailed analysis on train collision that is a main hazard of the train

control system is specially carried out.

Key Words : Light rail transit(LRT), Hazard identification, Hazard analysis, Safety Integrity Level(SIL)
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Fig. 1 Safety certification process of railway system
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Fig. 3 Diagram of LRT train control system
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Table 1 The function of train control system of LRT
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Table 2 Hazard probability

24E 4 ke z
A (A5 dojvdE)

@A) | AF gAY, e sk
(24 7FsA 98

107%¢X

“"ba“(B) © | B0 s B Al Qo A4 | 1075¢ X< 1072
o AZ o
n ©TH)
Om(c)‘ml B 5977t 3ol 2 A Qold 4 22 | 1076¢ X< 105

AP 2 9 Yol
(18] 99

Remote | A 3 27 99 B 4R 3o | i

O | dold 540l 9, AN Qoj A | 107 <X
27 SR Aol AOE o 4 gl

@ 7 T 89
Improkeble | 4 3 24 %S, WA 1SAS oy
® |+ g dold A 27 2 BN 2

A 7

X<1079

Adeql Y NEEe N2 &8 FHAN TEA H
o, 7|8 A" BY FFHold, A Alade
W73 gl de 71T AHE FEI{o TAHIAY A&
g &8 FA7 A2 oA ok A dFeMe BF
HE] eYdHe] glow, A FHY Z¢ A F=A=
gL oz 57 9o aFIld HH W waEkA
AA &P e B FEIAed AF L FF

101



BAPFRNE 53B% 23/ 20045 28

AxAl2ade EYZ Yol BE FF9 Railtrack PLCY £
F olE Fzsta E 20 AP0 Y WEER A}
Aok ALY ANEE B GE] uet 574 YA
2 3 (6]

432 gl AT

X 3 ey AT
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Table 4 Hazard probability, severity, and risk
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Table 5 Hazard identification and failure mode of LRT train
control system
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Table 6 Hazard identification and risk of

LRT train control
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Table 7 Hazard identification of LRT train control system

in
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