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Learning from accidents is one of the most important ways
to improve railway safety!




Relationship among railway related organizations in Taiwan
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However...




Fatality: 18
Injury: 267




The usual way and usual process?




Action I: Reform ASC to the Transportation Safety Board (TSB)




Action ll: Form a Special Accident Investigation Team
(1021785 F i 17E G E /) 4h) directly under Executive Yuan (77 %)
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Important Facts for Investigation

» CCTV & Cam: » Communication

> Platform CCTV > Driver — Dispatcher

- Dashcam (Fw>ahLls) > Driver — Maintenance Crew (at the depot)
» Train Control and Monitor System (TCMS)  © Driver — Conductor

> Speed ° Driver — Station Staff

> Throttle / braking position Standard Operations Procedure (SOP)

> Main Reservoir (MR) pressure » Maintenance Record
- Compressor

v

Interview with staff related to
» Automatic Train Protection (ATP) Record this accident

Unit (RU)

v

» Drivers, dispatchers, station staff,

> ATP on/off maintenance staff, etc.
- Permitted speed



Oo

+JER

Main Compressor

 Generate for braking, air springs (to support tilting), horn, door operations, etc.

 Puyuma has per train-set, and the generated compressed air would be storage
in the Main Reservoir (2@ &)

Reference: 122150 % & _ 102135 (& HH | SEEF8 A 45 SR https://www.ey.gov.tw/File/56B688191D8706D2?A=C
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FRRFINBEBLTELE
Fail to Safe (MR)

In order to avoid insufficient compressed air for braking, when the MR pressure
is less than , the train will forcibly cut off the power. If the MR pressure is
less than , the train will be forced to stop.

Reference: 122150 &F € 102135 (X HE H#h B ERE 4 FH R https://www.ey.gov.tw/File/56B688191D8706D2?A=C
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~ 10 bar < 5.5 bar
(Normal) (Automatic Cut <5 bar > 6 bar
orma Traction Power) (Automatic Stop)  (Power Resume)
) —




ATPSEEEEIPHER A

Automatic Train Protection

Reference: 122150 % & _ 102135 (& HH | SEEF8 A 45 SR https://www.ey.gov.tw/File/56B688191D8706D2?A=C
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https://www.ey.gov.tw/Page/9277F759E41CCD91/8b719610-9ff9-4c76-bd57-02e20d089a2b



https://www.ey.gov.tw/Page/9277F759E41CCD91/8b719610-9ff9-4c76-bd57-02e20d089a2b

https://www.ey.gov.tw/Page/9277F759E41CCD91/8b719610-9ff9-4c76-bd57-02e20d089a2b



https://www.ey.gov.tw/Page/9277F759E41CCD91/8b719610-9ff9-4c76-bd57-02e20d089a2b
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https://www.ey.gov.tw/Page/9277F759E41CCD91/8b719610-9ff9-4c76-bd57-02e20d089a2b



https://www.ey.gov.tw/Page/9277F759E41CCD91/8b719610-9ff9-4c76-bd57-02e20d089a2b

https://www.ey.gov.tw/Page/9277F759E41CCD91/8b719610-9ff9-4c76-bd57-02e20d089a2b



https://www.ey.gov.tw/Page/9277F759E41CCD91/8b719610-9ff9-4c76-bd57-02e20d089a2b

https://www.youtube.com/watch?v=CM-tAATOZo4
https://www.ey.gov.tw/Page/9277F759E41CCD91/8b719610-9ff9-4c76-bd57-02e20d089a2b



https://www.youtube.com/watch?v=CM-tAATOZo4
https://www.ey.gov.tw/Page/9277F759E41CCD91/8b719610-9ff9-4c76-bd57-02e20d089a2b

Causal Analysis

» Fault tree analysis (FTA) were used to
identify the direct and indirect causes

» Swiss cheese model were also used
to categorize and present the causes

» A graphical output of time-sequence
Swiss cheese figure is also proposed
and used to present the accident
iInvestigation results

12:38 15:39 16:17 16:44 16:49 I

(110B) (at BERE) (KiZE) (depart Z2E) (enter )
2 compressors Power being ATP off Straight route / 306-meter curve /
were off on/off MR pressure 141 kph
established
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Inappropriate .
safety

management &
safety culture .

Insufficient
training on
troubleshooting

Failure in the
acceptance
process for ATP
remote monitoring
system

Overheating
problems in the
compressors

Problems in the
ATP remote
monitoring
system

Communication
procedure and
languages were
not standardized

Lack of standard
troubleshooting
procedure

SOP for switching
off ATP is
questionable

Fail to recognize
actual cause of
problem

Fail to follow the
SOP for
switching off ATP

Overspeed

Driving under
anxiety

Curved route
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Time-Sequence *H
Swiss Cheese pm
Ii" O Straight X Curved Track O #EAZH 5 Enter 306
15 Track B R ER meter curve
X REREGHIERE X FEBATPR TIED X Set throttle to
AN RE - FREES sEiR 140 km/h
= RE kIREY FreEiE TEDPEEES
. RERESES HERR S
X BRI
1o X 42 B P
= EHEFRIAE )
O ATP ON O ATP ON X ATP OFF X ATP OFF X ATP OFF
=g X EEZFEEE X MREBAORE X MREAORE - MREAEII - Overspeed
1= O Sl EERiBE #NKiE
X Overspeed
el X ZREEHERRE
X BEZE3ERR
X FEH SRR JHEREEFRREZE
X SEI&EBIEBREE
X ATP Monitpring e
12:38 15:39 16:17 16:44 16:49 Ve
(110B[El%E) (:8HEEE) (FRGZHAN) (ZEFR 2L ER) GEMBILEE
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SFIELL EEEIR(75km/h)EBEE (14Tkm/MIENFE3062 RATFTBWEE, Y IERIES RS
HERAHERFECREINURLANEE, EEFE2E3HERABARELE.

The accident train entered the 306-meter curve right before Xinma Station at 141 km/h,
exceeding the speed limit (75 km/h), causing the train to derail.

Eaﬁﬁﬁﬂﬁﬁlﬁlﬂ F £EZRER, BEVEFNEGERE, (FERIEESFEICER N, HIASX

B REREUREEAR AR R, SHSERSISETER, PR EE SRS E R
T, N BRI AR R,

During the operations, the train were subject to abnormality of the compressors, resulting in
power lost and unintentional train stops. None of the driver, dispatchers, and maintenance
crew could clearly identify the problem and successfully resolve this abnormality. At the same
time, the driver, who were continuously communicating with other railway personnel in order
to solve the problem, did not apply brake before entering the curve.

X ATPRGfREE, BESIBIIEZATPEIREFINGERELR, B HEEPEEMEIIREHNIT,
The ATP remote monitoring system were not installed on this train so and the relevant
protective measures were not implemented.




Immediate Recommendations (Actions)

1. wEt ATPEREE 1BF. BN IEREeR B R, EREEHIT
Review SOP for ATP system / Enforce speed limit while switching off ATP

2. (BERST A ISHES B AT PRt RS IR im EntRAR IS AR TRl

Ensure the ATP remote monitoring system are functioning for all rolling stock

3. QR A RS 5 S SR

N

, TRURE

Identify the causes and solutions to the overheating problem of the compressors

4. BATEIIS FIES, WBAERRARE. SRS ERGERM

Examine all Puyuma train-sets, especially for the compressors.

5.

R

R aisE s BB EE ya, 1B R o0 SRS

Ensure the appropriateness of the track restoration after the accident




Recommendations

» Organization » Procedure

O

- Establish safety department and implement
safety management system (SMS) °

- Establish a safety first culture in the
organization

All SOP should follow ISO standard

Improve the troubleshooting process for rolling
stock in operations

Establish specific procedure and checklist for
outbound inspection (from depot)

> and more...
| - Standardize the communication languages
» Equipment > and more...
- Establish Maintenance Management » Human

Information System (MMIS)

o

> Install a speed-enforcement system for
operations without ATP

> and more...

Ensure drivers correctly understand the function
and SOP of the ATP system

Strengthen the training of train inspection,
troubleshooting

Strengthen the assessment of the drivers’ ability
and more...




Thank You!

Railway Technology Research Center
at National Taiwan University

Email: yclai@ntu.edu.tw
Website: http://www2.ce.ntu.edu.tw/~railway/




