=g SR LA ATPEA dR|AddEH ol A% |+
A Study on the PHA of ATP Equipment for the Korean Tilting Train
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ABSTRACT

In this paper, we derive the hazard which is a criterion of safety assurance by PHA for the ATP equipped
in Korea Tilting Train. The ATP onboard equipment in Korea Tilting Train was introduced as ETCS Level
1(which is ETCS specification). Also, the ATP trackside equipment was introduced as a ETCS SRS(System
Requirement Specificationy 2.2.2 and it has a target {or commercial operation in 2009 late.

In TEC 62278(EN50126), it recommend of PHA to derive a hazard of target system in concept establishment
step and estimate if it can control as a tolerable level and then derive safety case to control the hazard by
lifecycle. Therefore, we indicate the hazard using criterion of safety assurance by PHA using FRS(Functional
Requirement Specification) 5.0. which is a upper criterion than SRS.

The hazard of ATP onboard equipment derived in Korea Tilting Train will be able to use as ATP functional
hazards of unified onboard equipment in G7 which is a multiple unit and preliminary hazards of ATP

onboard equipment in NEL drived by Korail

Bo=ge 329 gy¥dad A" A58 E(ATP, Automatic Train Protection) 3A S tjAte &
H 928924 (PHA, Preliminary Hazard Analysis)< 2Asle] ¢k @R e 7|&Eold+= EHTEHELS =

gy aae] ATPAM A FHEAEEAA AN NER 74 ETCS Level 1& 7|22 =99
At =g Fule] ATPAREA = ETCS(Ewopean Train Control System) A28 Q7444 (SRS,
System Requirement Specification) ¥4 2.2.28 7|£o 2 EUHT glon, 2009d & JAPLAL BEE
sl 1o}

PHAEZ HEsdTANN ] 2de] 4
Aol7be g #dstt, HEE AAE HAE +H571E
50126)004 AAE Pdasta o).

ek, B =g @Y @Y dake] ATPA SR AU E&6kr] A3 SRS 4A71Ed 7%
8 7+}aH(FRS, Functional Requirement Specification) M4 5.05 7]|F 2.2 7|5 H R I AEA
ato] Skdgtr el 7|EoR A14E HAUE AN gk

9 9999 997} HerEoRe
HoZ JEC 62273(EN

2. @59 @B EA ATPREA

HHHHES

T OEEMA D HEE, S=EE)|sEAE ZHHAHSE
E-mail : ducko@krri.re.kr
TEL @ {031)4680-5442  FAX @ (031)480-5449

>
e
Y
1=
=
i
|
1
%

«  (EElE, BEED) 2R SRS AT, JHHE T
w  (EH[ZIE, B=ED) (@ S SANETA FgeET
woo (ENH[EIE, BEEDI 2R SRS I T HYATE

1959



7Y YIAL /1EHS o 200he] nHoR e Hal FATIONA AAE FH FA%
FoE AW 871F 71%0] THTHE mEOE LSt Aol oHie BaY BYPAE 7B

Az AFEAAAATS)FA & ATPFA7F AAHAew, Es] ATPFAE =AY ATPT1 A3
Aol A8 ETCS SRS v2.2.2¢9} QE|H o] ~sle] dabe] ¢hds FHalEs =YH Q.

ATPRAIE AN EE 713A A @Alsl, ATPAGZAZEE pd49 7o), F4, SEAF 59 12
AAHE WEoR AAEuzaadd Y5t urAE ATPAPY AR 258 408 A8dEa 93

2 olzdihd o FALEEZRRUS Q49 T AXEEZR AT, FHEEEEAYS s
of, date] 48 R HAAETHE S BAsl, oleld ATHE S rEeR AAE HEoRREH HEd.

ETCS SRSE ##o] A&dor WATHT glon, B =7 oﬂf\ﬂL #H 4 &89l SRS v3.0.0[1]12} SRSY]
AA7E @7ARER] FRS vh.0[2]8 71E22 7o) SRSE F 83t BRHT, 173 A8, 273 A 487 E
Al 37 7, 4% B 9 do], 53 "al, 6% 71EAI 2w AL e, 73 ERTMYETCS dol(ZEE
), 8% dAA (A2, 7, de)oz e FRSE AAAel SRS AYAd oz ETCS
Ae7) 5ol g BAS Edsta Qo

B =g Hel €eEa ATPAA S dud@ 984 e HAslA= FRSe ATPAVGZE Level 17]51F
& Jatoeg gith E 12 ETCS FRS v5.09] atas 7] 5Akeko] o),

- —

H-lll'll ol

E 1. ETCS FRS v5.0¢] A4@#7)5[2]

)
Mz
o
)
H
™
ol

B P

e aall Wi el ol el el el el e
Do b | O0 =1 O3 O e O B
[
¢
I

P
W w
=

EAHAZEY

A ARz T 4,35 £EA4 2 A

4,3,6 MMIEA]

4,37 olzde B ATEE A

4,30 7& 2 EHans

4310 ETCSAEZ =

4.4.1 =B (Multiple Units) : 71 3AF 19

=7 4.4.2 28 BA(Tandom Units) : =FzE 71844 w5
447 HEEA

-

4,52 BA42 A olwdF Sy F31

izt 715
_ 4.6.4 B39 H]AH A
b =
F=71s 4,612 4324
4,81 BEAA 2 AY=FF
482 714 Al
F7 7% 4,88 Wg ZAT

486 nAY a5

4.8.10 %’%ﬂl%%ﬂ
5.1.3 "<& Aol
5.2. 12432 0z

AGHA 0%

3. ¥=% @9EA ATPEA 9 PHA

PHAS 532 AXAAY A=A, 7184, AR, 49 B4 2 9459 dd =A7H
IEC 62278904 Alshs whe} go] AdeddAd A shalgtn.el 7]Ee] == PEHLS AAst
HEHNZHEY HFAEE s&FElstE Aldrtsd #usty, dEAIde] A3% AE A& AHE

1960



H EE e GEAA, AR, AR, 29, ARG, 97D A gpAbste s EZstE Aoth(3].
=il By €8 EA ATPEA 9 PHAE #8] ¥ 1 FRSO| 7|5E& # 29 Fo] uF=
3 z (FMECA, Failure Mode Effect and Criticality Analysis)”’|H2 X886l 9194
% HAolA fE U f9Ee AHSdRIEAHE g 9EEHE e A9 Y9y ¢
EE 58T ¢ AE e Aoldel st =) Alss ok

o do I
31
e
P,L

¥ 2. FRS9] 7| 5# PHAAA 4

PHAID | 989 24 e 8t e
1 EE8Apd 28 :
24 24 L4ERA0) AH8%E D dHEAA
oaol | AHEEAN 99 %ﬂéﬂg;ﬁ? %z‘f%} 4 | 2%E mb | 2ERE AN
2 A | ZUE2ETE SRER gy sEEZzgd AgEe 7lEAY
LAY A Ao 4R EALEE F1EA T
A7) 2475 2
} o Ako
prAz | 355000 | Laniaa qaes gAY LA AR 7154 Y
o= 94
(71 kA1)
1A A7 AAISRE FRSS ZAARS e 2o
P AGEA A AT A7 A WAk F411.3a)
G AGEA A7) AAA B Y S slolok ${4.1.1.4b)
o A2 AZ1BARFE MMIS B4 Fojor T4 11 4)

£ 19 4 /1% FMECAE £ 29 Zo] 247 A%E £ 30 AXsch weby 99a% ATPZ
A9) AR ATE E 39 ADAE MANEE SIL4Ql 10-&/how olshi Aojsts Zo Rk
Ao e polaiel SgrlwelA QTGS Ao AT, BY Ay AR} o] Fojrh
FAEA 4 AxaY] A AR AEFES O RS FEOE NEeE A4S MFHY

X 3. =y 299a ATPAEEA 9] dEdEd

i

78 EEP %@ PHART
PHA_HO1 AgAE AgE 2FdaAd dE srdsE A PHAO1, PHABS
PHA H02 AAAEY HEEF 2544 PHAO3

THE A4 R g9 HzAg(aE Exs 25 AEHE)

- dgE=

_ HOH 7).

- ;E%;‘iﬂ%% PHAO7, PHALL, PHALS
PEA HOZ | - wazzes PHA19, PHA20, PHA24

— o 1 A

_ Halenme Egizg PHA3Y, PHA44

- EAEYRE

- EYRE(EY ¥ R= E¥)

-  STM=R=
PHA HO4 | $=EzZ20y 2 4845 22399 992 44 PHA25, PHA27, PHA29
PHA_HO5 395 2 SEEE 992 1A 2 84 PHA31, PHA33
PHA_HO05 | SPAD®l 3t st ®a 2 PHAS1, PHA53
PHA_HO7 Aoz RE TARE FA4EEY 2 /T4 g shdEE A PHAGBS, PHAG3

PHAS %Hel UEADY =200 2o AdAE ADEE AAlsy] A kS0l AAHY
AEoAE A% PHES PHA?} FAEE AdEA oF wA dA, A%
Ande A7) GAME E 49 L& A AR oR ARE oo} art

1961




it

LB QYA ATPAIFA ) $UFE AR TAY

4
shA a7 AL
& 7l5EH FALAY AFEATE 9 dHSHA
- EEHA
- AEA]

- MMIZEA

- Ee]agsl

- HAS=EAYY
- 71E#EA =

7189 r1eAg e 2ht dA
A= Ao

EEEsayd A4

A7) HAY

MMIEA]

e g

ek

AAL=AYH

718 @3 7

THREAY (G, REdA], 44
FEA] o AU FEpudal
ER4l

>,
Fo
el
5
)

=
ek

°
5,
RS
5
o)
i
L)

2a, HEed, 213, B ST, #124)

[ e
o

4 8 8

B omEe B39 9994 ATPIAC] 489 GEAGAY EE99Q PHAY R A 2 24
g Adstar. 9o FE 2 DAY BAY AEAAAS B =4 AN wheh o] PHAS
o ENDUS £S5k, 559 A29Y ALEA H4T & 9t FEOR ANl ¢talo] Fu
9REE AT, R, FAREEY A5 R AFI HPPA, el s, £ 2 FH LR B
ARAEE 2 4L B9 FAARES BFoE PFHolof @k

29 ATPAIRA 929 @39 GUDAR ohleh AA Ao Adstn 9t FANnEAE
FHEAY FRAIFA ATP/I5] B A2RouE Fo] sbssivl, mAol FAstm 9t
NGA7| )R ATPAG R 9] v AN ORE B39 d7ol o}

B =L SEHGR U959 dx599x A

i)
ok
ok
)

2 F871e/L” AT7HAR YA S

Fugd

1. ERTMS/ETCS(2008.12), "System Requirements Specification”, Issue 3.0.0

2. ERTMS/ETCS(2007.06), "Functional Requirements Specification”, Version 5.00

3. IEC 62278(2002.09), "Railway applications —Specification and demonstration of RAMS", pp.85

1962





