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A Study on the Fault analysis of train control system by CAMS
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ABSTRACT

In this paper, Computer—aided Maintenance Equipments, which are being used in High
Speed Line Train Control System, are applied to analyze failures in train control systems,
resulting in long time delays of trains. It can be expected to extend and apply
CAMS(Computer Aided Maintenance System) in the hereafter efficient operation and
maintenance of high speed railway train control systems, by comparison between the analysis
result of fundamental causes, from high speed railway train control system failure occurred
during the operational process, and predictive result of failure causes, based on the recording
data of CAMS when failures were occurred.
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FEPOLOIA ZFx7F ATt o= dAAo ol 3lojA Local Ao} Hi= th7] AJeiollM &2 Fe=
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3.2 0000/00/00 O1A] 46%
SSI 1ol A2 ZE7F dAg e Tl 2oy AsA|28o] ZFA o Asgroms A £

ol Fell s T4 FUtheE As a8 A, AT AN EE "Non Emergency Alarm"$1& &

AATEH 0145640 = opA] AE7E @A AR o] g A o 9SS FA T "Non

Emergency Alarm"S. 2 3l =t}

ol BTG5 AEdE F, 01A146:20l SSIell "AH A4 FH"E FUAIH S

stal, o]& Al (Delete alhst7] 918 Fxbel] Al=atdAwE st g 2o

1]

A

= FARES Bug ISSI TTE AF-H(Stop/Start)sF AT, A5
"Operation logging fault on drive 1 or 2" ol&] HA| X7} o4l
01A146204%9F 0241572590 LT wAA ¢t SAg Fejo] WA A= Slge] utet 01446204
Z9F 02A157E59%0f AgE 7 o] AMAR A% FAHF Hulde AFH o) BAHAS
Ao FZHT

oft

3.3 0000/00/00 03A] 09%
4R logging HIANAIE AAISH] Sl AEHHom FolxAE A= T, A A7 26k

Aol AD Adr)e] A9QAE On—0ff >Ongre 24 SSI 35 AYE On—0ff—0n 33t} o] &3k
FAHST g gl &L " KA AH'E FU3sES tHTotal Shut Down). == 23, 3709
MPMe & &= A 39 F27F 351, 2719 FEPOL g #Ho]2~ Za2AlA 2go] FxH 4
Hol A 3719 ®UE 3hde mE ARy} _/tEE]J‘ A A 3(Flashing blue)g WA A 7]+= “Critical
Fault"® gel7} 4= At CTCAAM = & BE doo] A FHE FASIAAT 44 5
e Aol FAE AHE xS

———-01:24:32 SSI402 - 2031 System event

4005 System panel interface fault code 42 00 00

——--01:28:52 SSI402 - 2031 System event
4005 System panel interface fault code 46 00 00

———- 01:46:04 Console - 2001 New critical fault
3701 Operation logging fault on drive 2
—-——-=00:09:30 SSI402 - 2031 System event

4005 System panel interface fault code 44 00 00 ———— 01:46:04 Console - 2001 New critical fault
3701 Operation logging fault on drive 1

———- 01:47:56 SSI402 - 2031 System event
4181 Technician's consols could not be verified

—-——-= 00:14:26 SSI402 - 2031 System event
4005 System panel interface fault code 42 00 00

—-——-= 00:31:37 SSI402 - 2031 System event
4005 System panel interface fault code 044 00 00

Co L SZea SELAND - ZEOL We celiienl Dal ———- 01:56:40 SSI401 - 2001 New critical fault
4005 No reply to maintenance system link test 3118 No reply from TFM TEM-UMO1-16 both links

———-01:47:56 - 2031 System event
4181 Technician's consols could not be verified

———-= 00:34:35 SSI402 - 2003 Recurrent critical

——-- 01:57:47 SSI401 - 2002 Cleared critical
fault

fault
3118 No reply from TFM TFM-UMO1-16 both links

a9 3. ISSI TTY Event H A A 13 4. ISSI TT9 Event HA] A
(00:09:30~00:34:35) (01:24:32 7 01:57:47)



———— 02:46:58 SSI402 - 2002 Cleared critical fault
3502 No messages, PPM1 input

———— 02:46:59 SSTI402 - 2002 Cleared critical fault
3502 No messages, PPM2 input

———— 02:46:59 SSTI402 - 2002 Cleared critical fault
3502 No messages, diagnostic input

———- 02:59:57 SSI402 - 2031 System event
4181 Technician's console could not be verified

———- 02:59:57 SSI401 - 2031 System event
4181 Technician's console could not be verified

18 5. ISSI TTY Event ®A]A]
(02:46:26 ~ 02:59:57)

———-=03:09:15 SSI402 - 2031 System event
4005 System panel interface fault code 57 00 00

a9 7. ISSI TT9 Event WA
(03206329~03109202)

3.4 0000/00/00 03A] 39%&
FA RS E o =X A Aol ufe} 37HF4 MPM&
H2 2553 MPM A & SS1e] #

LA ST}, o]
o] AAA = AARF X““%‘H% AL A

40F1 ---- 02:57:45 AL 373 END AL DEFC401
40F2 ---- 02:57:56 IL 373 END AL DEFC401
40F1 ---- 02:57:56 AL 373 END AL DEFC402
40F2 ---- 02:58:01 IL 373 END AL DEFC402
40F1 ---- 02:58:01 AL 372 START AL DEFC401
40F2 ---- 02:58:01 IL 372 START AL DEFC401
40F1 ---- 02:58:02 AL 373 END AL DEFC401
40F2 ---- 02:58:02 IL 373 END AL DEFC401
40F1 ---- 02:58:02 AL 372 START AL DEFC402
40F2 ---- 02:58:02 IL 372 START AL DEFC402
40F1 ---- 02:58:03 AL 372 START AL DEFC401
40F2 ---- 02:58:03 IL 372 START AL DEFC401

a3 6. CAMZ9] Logging ™A A

(02:46:20 7 03:08:16)

———-03:39:07 SSI401 - 2002 Cleared critical fault
3502 No message, PPM1 input

———-03:39:07 SSI401 - 2002 Cleared critical fault
3502 No message, PPM2 input

———-03:39:07 SSI401 - 2002 Cleared critical fault
3502 No message, diagnostic input

----03:39:10 SSI402 - 2002 Cleared critical fault
3003 LCP message loss on data link B from other
interlockings

----03:39:10 SSI402 - 2002 Cleared critical fault
3001 ILCP message loss from other interlocking
SS1401 data link A

----03:39:10 SSI402 - 2002 Cleared critical fault
3001 LCP message loss from other interlocking
SS1401 data link B

———--03:39:15 SST401 - 2002 Cleared critical fault
3105 Outward link fault at location 40.B link B

——--03:39:15 SST401 - 2002 Cleared critical fault
3105 Outward link fault at location 40.B link A

-——--03:39:18 SSI401 - 2002 cleared critical fault
3007 Interlocking MPM 3 off line

1% 8. ISSI TT9] Event HWA]A
(03:09:07 ~03:39:18)
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Falo] o] ojAA o
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of W& Az o FHt. MPM2 mASAANE SSI= o d3] "AE =" S TSIt

3.6 2004'd 949 29¢Y 08*|30%
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2 PECOMET 1& A8k 3 [SSI TT 29329 On/Offe] & #oll EFE AL A W

23t

4005

3701

4004

4181

4181

04:24:07 SSI401 - 2031 System event
System panel interface fault code 42 00 00

04:29:58 Console - 2001 New critical fault
Operation logging fault on drive 1

04:30:20 SSI401 - 2031 System event
Interlocking disabled

04:31:53 SSI401 - 2031 System event
Technician's console could not be verified

04:31:53 SSI401 - 2031 System event
Technician's console could not be verified

———- 04:31:53 - 2031 System event

4181 Technician's console could not be verified

4200

4004

3202

3202

3202

3202

4200

4004

3202

3202

3202

3202

19 9. ISSI TTY Event H A A
(04:24:07 ~ 04:31:53)

08:26:24 Console - 2032 User event
Fault list reset

08:26:30 SSI401 - 2031 System event
Interlocking disabled

08:26:33 SSI402 - 2021 New fault
Points P5003p normal operation failed

08:26:33 SSI402 - 2021 New fault
Points P5003f normal operation failed

08:26:33 SST402 - 2021 New fault
Points P5004p normal operation failed

08:26:33 SSI402 - 2021 New fault
Points P5004f normal operation failed

08:53:53 Console - 2032 User event
Fault list reset

08:54:00 SSI401 - 2031 System event
Interlocking disabled

08:54:02 SSI402 - 2021 New fault
Points P5003p normal operation failed

08:54:02 SSI402 - 2021 New fault
Points P5003f normal operation failed

08:54:02 SSI402 - 2021 New fault
Points P5004p normal operation failed

08:54:02 SSI402 - 2021 New fault
Points P5004f normal operation failed

18 11. ISSI TTY Event HA]A]

(08:26:24 ~08:54:02)

3201
3202
3201
3202
3201
3202
3201
3202

4005

3701

3701
4004

3202

3202

3202

4181

4181

4181

4101

4101

06:08:18 SSI402 - 2022 Cleared fault
Points P5004p normal detection failed

06:08:18 SST402 - 2021 New fault
Points P5004p normal operation failed

06:08:18 SSTI402 - 2022 Cleared fault
Points P5004f normal detection failed

06:08:18 SSI402 - 2021 New fault
Points P5004f normal operation failed

06:17:35 SSI402 - 2022 Cleared fault
Points P5003p normal detection failed

06:17:35 SST402 - 2021 New fault
Points P5003f normal operation failed

06:17:35 SST402 - 2022 Cleared fault
Points P5004p normal detection failed

06:17:35 SST402 - 2021 New fault
Points P5004f normal operation failed

06:29:31 SSI402 - 2031 System event
System panel interface fault code 46 00 00

138 10. ISSI TT9 Event H A A
(06:08:18 7 06:29:31)

09:49:26 Console - 2001 New critical fault
Operation logging fault on drive 1

09:49:26 Console - 2001 New critical fault
Operation logging fault on drive 2

09:49:50 SSI401 - 2031 System event
Interlocking disabled

09:50:02 SSI402 - 2021 New fault
Points P5003p normal operation failed

09:50:05 SSI402 - 2021 New fault
Points P5004p normal operation failed

09:50:05 SSI402 - 2021 New fault
Points P5004f normal operation failed

09:51:22 SSI401 - 2031 System event
Technician's console could not be verified

09:51:22 SSI402 - 2031 System event
Technician's console could not be verified

09:51:22 - 2031 System event
Technician's console could not be verified

10:07:52 SSI401 - 2032 User event
Stop Interlocking Command initialised

10:08:15 SSI401 - 2031 System event
Stop Interlocking Command succeeded

138 12, ISSI TT¢ Event H A A
(09:50:05 7 10:09:14)
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