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I . Railway Detection Procedure
1.1 Track Detection

1. Method
By walk
By track
maintenance car
By train

2. Objects
Roadbed tracks
Bridges and tunnels

Equipment along
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I . Railway Detection Procedure

3. Malfunction Types & Level Determination

- 11 types: track geometry irregularity, rails, joints, ballasts, turnouts, etc.
- 4 levels and improvement due-dates

- Summarize into detection table

levels Improvement due-dates susssunenazas
A Ongoing tracking, improvement - [
schedule "’ i ot e e i K vﬁ.;...i s
B Improvement within one month N HEE | !
T | |
e - ———1— , , |
c Improvement within one week | , ! |

Improvement during that day or R Rzt
D - sgAN niEd n n  d
the following day
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I . Railway Detection Procedure

4. Vibration Detection B il st bl

® Use GPS Vibration Indicator
® Detection on vibration at least e L
once monthly. o _ ‘
® Criteria of regular maintenance: MWW
> AA and A tracks: vibration value i aaei okt e oo
is 70mg B =
> B track: vibration value
is 80mg
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1.2 Track Detection

1. Type one

Track detection car(BVM80,DR2800)
Gauge, cross level, longitudinal
level, alignment, twist (torsion)
Mud-pumping, landscape,

track indicator
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I . Railway Detection Procedure

Track Levels “: | emawmra | Revesra A AL MR
AA and A tracks ‘% “m: o WY | 5 |00 [r e ] 5% MR
i '3 LX"Y ' “® P “® % —RERZ | AR EERGH
Btra& 1&1&3&.‘#—'{;&?0%11}.
20 (14
Side track - F10 (4T 600m>dh st #18 2200m | (+1) T
Detection Frequency Balk wmeaasieog | | T
- 20 (14)
AA at least four times ™ e )
ear| %5 @) | (0 RERE RHEH AR (4) (2)
—u e 13 | 18 | 23 25 27 . Py
A and B at least once o |weloelan an jan | @
I Sep. 13 14 16 23 25 27 ) (2)
U (&) @ || as | an | amn
yearly * 23 (18) )
Tolerance Standard of £ BIEA B CF 4640 B B )
;I'rad( ?egtmetnc —
rreguiarity 1) Measured by highspeed detection car (dynamic
mg“ar maintenance unev_ennfass, static unev_ennes i§with bracket)
. 2) Longitudinal level and irregularity are calculated by the
Ernermncy maintenance length (10m) of chord -
BExtensive repairment[ 3) Flatness is based on the horizontal variation every five
q meters -
renovation

4) Tolerances of gauge, level, longitudinal level, and
alignment do not incdude normal widening cant and
haversine of curve areas.

I . Railway Detection Procedure

2. Type?2

Human detection

Numbered tracks, turnout, joint outside station, expansion joint,
side-ditch and weeding, level crossing, tracks of steel bridge,
office buildings tidy-up, detection records

Detection Frequencies-All tracks twice a year

-
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I . Railway Detection Procedure
. . ( HER i
3. Ultrasonic Flaw Detection o oem
1
Welded track defects } m_l )
‘I (’ 172 mm
Welding quality \ : i
Straight beam method
, w S
f N for— nvsr#nz,vq— ]
On-site detection e -~
< - .
2022/03/24 17:15:52
2 a
i il
Bottom reflected - e
wave A-Scan I » —
4 Angle beam method on track bottom
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I . Railway Detection Procedure
Defect Levels
position defect A B C D
Rail Lateral defects S5mm =W/ 15 mm =
>
Head | (width/Altitude) WIASEmMm | 15 mm W/A< 30 mm | W/A =30mm
Horizontal
Rail Web | longitudinal L<2 mm SIS 2 sl L=10 mm
mm mm
(Length)
Lateral defects 5 mm =A <
. - A<5 mm - AAZ=10 mm
Welded (Altitude) 10 mm
Rail Welded poormess ) Echo 25 % < echo | Echo height =
P height<25% | height< 50 % | 50 %
Rail Lateral defects
Bottom | Altitude - - A<3mm A 23 mm

: re-inspect/ record once yearly ”
: re-inspect/ record once 6 months -

¢ re-weld within two months
> re-weld within two days
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I . Railway Detection Procedure

4. Temperature Monitor

temperature  Atmospheric temperature

Avoidingtrack bending due to 7
| ARG T U L
. £ 30 1 5 B I A o B P W S R
high temperature —_ ——
B E T
=10 B Temperature trend
Set up temperature sensor on = o
- i o ey,
near-by tracks 2
Timely monitoring on rail and i =TETE
e i =S
atmospheric temperatures e
“7:_— 2022/8/1 15:00:54 as o c F2 c
Recorded Data
11
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I . Railway Detection Procedure

M ake rail temperature standard and step-by-step procedure

Up to 50°C | Up to 55C Up to 60C
-Staff pointed to monitor - Staff pointed to -:taffff point:d t:tmonli:or
q . int t
Notification to on-site monitor = EIEIEE BE St e
section. - Staff pointed to -Staff / Equipment stand

*Not disturb the road-bed. detect tracks by




II . Protection on Track Invasion

2.1 Warning System on Rockfall from
Side Slope

1. Purpose
Areas where exist potential risk factorssuch §
asrockfall and debris flow may be difficult to ¥
make thorough improvements.
Establishment on rockfall warning system
instead (already 26 spots established)
Systems include automatic detection on
invasion and alarm device.

Detection system connects with Al system
through CCTV.
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II. Protection on Track Invasion
2. On-site Equipment
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Train protection radio is installed in the center part,
with signal coverage at least 800 metersin front and
behind the section.

in front and behind the warning section.

Signboard ( ) at
starting point and end point.
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IT . Protection on Track Invasion

2.2 Warning Detection System/ Alarm Equipment

Ide n‘[l‘[y Host Train protectionradio  S-type Indicator
3 mins 1% 5mins Warning (m)
- _> R section A
I >
buzzer Warning light
+ Take 1.9 m from construction ((‘@) \!/
boundary as the surveillance and

vigilance area On-site

« Fach camcorder connects with section/  Surveillance Revolving light
local identity host. Images control _____
rAeIcogmzed by IVA and analyzed by station [E] |

« VA analyfes fQuSrtheé if }tlhe object
is more than 25 m bot : e
gfldth/h\ef\}gh‘[ .and Staylm%liebthaﬂ Gations buzzer Surveilla Warninglight

mins. Warning signal will be tboth | S
/ Zelnt if it is identified as dangerby = =3 :nds N | ! .5

— — i)
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II. Protection on Track Invasion
2.3Notification Procedure(warning activation)

Station Managers

Comprehensive

on both stations Train Driver

Dispatching Office

*Warning

-Confirmation of *Slow down to 30 *Receive the warning
abnormalities by activation/ notificatio km/hr when e
itori p otaff approaching warning Stdthn LgAlrigha
monitoring ML S area after notification. *Contingency p
equipment -Notification in order *Pass through slowly if Measures accoraing

there 1s not object.

to rules (such as

-Sending staff to the 1)Driver nearby slowdown or stop,
Also pass through etc.,)
spot to make sure or 2)Comprehensive slowly if there is. Stop
remove objects dispatching office and notify
. . ] comprehensive
immediately. 3)On-site duty room

,ﬂl i ;l;lm.n Uit}
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16

dispatching office if it
18 Impassable.
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II. Protections for On-site Work
3.1 E-Looker(Moveable)

1. Assistingand reminding functions

2. Reminding by vibration and buzzer

[ |
|
L I Ry
N l = |
/ Proper Distance Proper Distance 1 i, L :
17 | I

o F-Tooker

Improvements--Side slope of ground
anchor

3.2 Implementation Sections

1. 7 sectionsthis year
2. Completion of Furon section
test the end of 2022
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Q&A e

1. What is the regular detections on traditional rails?
How to ensure the rail safety?

2. There used to happen track invasion accidents in
Taiwan. What are the strategies?

3. [s there any statistic data of track cracks and rail
frustration of traditional rails? How to deal with these
problems?

4, What are the strategies to avoid rockfalls on slopes?
How is the establishment of warning system?

I a - —
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The Review and Safety Training after
accident occurred in TRA

& Taiwan Railways Administration, MOTC
Department of Operational Safety
Executive Tsai, Yi-Chia

. 2023.6.13
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1.Preface(1/2)

The types of railway system accidents are divided mto two types:
natural disasters and system disasters. "System disaster" can be
divided into disasters caused by Man-made factors" and System &
Equipment factors ."“The damages caused by the former are the most

Serious.

Natural
Types of disasters
" - Man-made
railway system factor
accidents System
disaster System &
Equipment

factor

24




1.Preface(2/2)

Therefore, safety education tramning for the staff members after accidents 1s essential

to prevent recurrences. It may also improve staff members on safety concepts, knowledge

and professional skills, and the ability to handle emergencies. The education training

improves railroad safety and, as a result, may decrease the occurrence and damage of,

accidents.

Strengthen the _
Concebt of Enhance Security
P knowledge
Safety

Safety Education
Training after
accidents
Enhancing Safety Emergency
ills Handling Ability

25
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2 ~ Implementationsof TRA (1/10)

Case1 : 2021.2.23 Staff members hit during turnout maintenance
duty at Haiduan station

L’ )Outline of the Case

One day maintenance staff members were responsible for the regular detection and
maintenance (from Haiduan to Guanshan), meanwhile, the other team held a driving
training course for electricity maintenance nearby them. Unfortunately, maintenance
staff members were hit by the training car when train is crossing the station, with two
dead and one seriously injured. It was found that the maintenance staff did not comply
with the regulations to assign a lookout to pay attention to trains, nor did the driver
slow down according to the manual.

4 improvements

1) Intense the management of on-site staff, including self-protection, emergency
management, and limiting worktime to only nighttime thus guaranteeing their
safety.

2) Review the mechanism of horizontal communication to ensure information is
transmitted effectively.

3) Install a driving recorder on the front part of each vehicle.

4) Conduct safety education and training for on-site staff.

27

2 ~ Implementationsof TRA 2/10)

) Education Training
Mainly by classroom lecture, staffs are asked to make presentations including
accident review & prevention of recurrence. The regulations and practices will be
explained by lecturers. A written test will be held after each lecture to assess the
staff's understanding of training.
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2 ~ Implementationsof TRA (3/10)

Case 2 : 2022.8.5 The Derailment of Marshalling Train at Chaozhou Base

J:/;O)utline the Accident

When a marshalling train passing the Chaozhou Base, the staff found that the warning
flag and the derailer behind the indicator "Stop and start again" have not yet taken off
because of the hinders of road curves and the wire rod. The staff immediately contacts
the train driver and make a gesture showing danger. However, the braking distance 1s too
short to stop the train thus a derailment happened. According to the investigation, the
driver did not comply with slow-down rules and did not stop once before the "stop and
start again" indicator. Besides, the malfunction of collaboration within horizontal
communications and unfamiliarity with the route also lead to this accident.

“ )implementations

1) Remind that when there 1s a marshalling, the train should stop once before the "stop
and start agamn" mdicator in accordance with regulations.

2) Strengthen staff’s familiarity with the train route.

3) Review the horizontal communication mechanism between Electrical & Mechanical
or other related units to ensure effective information transmission. Designate a single
contact window and complete the "Chaozhou Base Marshaling Work Protocol "
together.

4) Conduct safety education and training for on-site staff members.
29

2 ~ Implementationsof TRA (410)

%)) Education Training

; Mainly implemented by both lecture/practical training. The lecturer emphasizes
safety concept with the explanation of related rules. In addition, staff practices
on site to improve the work proficiency.
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Implementationsof TRA (s10)

Summary

TRA 1dentifies both direct and indirect causes of the accident. The indirect
ones are analyzed by six facets, including staff members, process, equipment,
management, environment, and materials. Also, analyze the causes and make

strategies to improve.

Cause Effect

[Equipment ][ Process ][ People ]

7

Failure/
hazard

el 4

Implementationsof TRA @/10)

After investigating and analyzing the causes of the accident that could be
attributed, cach department strengthens staff safety education training
through equipment and regulation/system revision. ‘Tests assess the
effectiveness of the improvement measures.

At present, there are mainly two ways of safety education: lecture training

and practical training

Safety Education
Training after
accidents in TRA

~N

__Lecture Practical e
g § Training Training

@




2 ~ Implementationsof TRA /10)

Lecture Training

(1)Produce accident review and prevention strategy report
Use Fishbone Diagram and Swiss Cheese Theory to analyze the detail and
let staff identify the causes of the accident.

= -BHEERE (BERTFIH) (3/3)
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Improve staff's
safety knowledge
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2 ~ Implementationsof TRA (s10)

(2)Make Accident Newsletter

The Department of Operational
Safety(TRA) makes an accident
newsletter and asks all
departments to focus on the
education training learned from
this experience. It could prevent
similar cases from reoccurrence.
Staff must also read the newsletter
overall and sign in.

Strengthen staff's
safety concept
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2 ~ Implementationsof TRA (a/10)

(3)Make Education Training Videos

A Steer Marshlling Training
https://youtu.be/82cNwWWtcNM

RAZEBAUS (S E8 RS 88

— Improve staff's
B. The SOP of Regular Marshlling Training safety knowledge

https://youtu.be/ YKWKIWGxUg A\

pp—
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2 ~ Implementationsof TRA (10/10)
Practical Training

To strengthen the knowledge learned from lectures, staff also need to practice
on-site work to ensure their practical performances according to the knowledge
gained from the lecturer.

B2,

Enhance staff safety
skills and emergency
handling abilities
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03 Discussions

37

3 - Discussions @&

1) How does the Japan Railway manage the accidents caused by the
staff's negligence of rules? Is there any safety education training

to prevent the reoccurrence of accidents?

2) How can the Japanese Railway improve when dealing with

repeated cases of the staff not following the rugulations?

3) What are the difficulties and the solutions when the Japanese
Railway implements safety education or takes prevention

actions?

4) Some suggestions on these two cases, especially the education

training from TRA, will be appreciated.
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N 4

Thank you for listening.
an

Please do provide your valuable comments. ===

A

The Safety Standard of Level
Crossing and Eqquipment
Improvement

Taiwan Railways Administration, MOTC
Department of Telecommunications Services

2023.06.13. | Signal Section Chief 1i, Yan-Yi
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OVERVIEW

I -~ Level Crossing Protection Equipment
1.Preface
2.Types of level crossing
3.Level crossing equipment

I ~ Improvements on Level Crossing Equipment
1. Large-sized direction indicator,
double-sided flashing light and emergency
buttons.
2. Automatic detection system on obstacle.

I ~ Discussion

RIS ERE AR ©2023 All Rights Reserved
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1.Preface

Alevel crossing 1s the most dangerous node 1n railroad transportation. The
more the traffic increases, the more challenging it 18 in safety protection.
Although there has been showing a decreasing trend in traffic accidents
occurring 1n TRA recently, the number of fatalities and injuries that occurred at
level crossings has been increasing.

It 15 essential to
disseminate passenegers'
paymg attention when
they are crossing. Also, to
improve equipment thus
strengthening the safety
of the railroad 18
necessary.

TRIREREER SRS RHESTE ©2023 All Rights Reserved
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2. Types of Level Crossing

Type one
Set up blockers and alarm devices and have a lookup watch day and night.
Type two
The same as type one but no trains pass through for more than 6 consecutive
hours.
Fquipment is the same as type one, siened lookup during ' Required Time | ©
Type three
Traffic volume 1s the same as type one with less than 30 train passing during peak
traffic hours -
(DIevelcrossing goes through less than 4 lanes of the mam line.
(2)Sight distance of the alarm flashing 1s more than 45 meter.
(3)Alarm time 18 more than 30 seconds
Automatic alarms and automatic blocking machine, no need to have any lookup.
Temporary staff if necessary.
Type four
Traffic volume does meet the standard, only set up "level crossing indicators.

RN E B PR ©2023 Al Rights Reserved 4
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3.Level Crossing Equipment (1/7)
Basic Equipment (rail side)

* Alarm pole
- Alarm
- Point indicator
- Small-sized
route indicator
*Emergency
button
- Contact phone

- Monitoring
billboard

TRIREREER SRS RHESTE ©2023 All Rights Reserved 5
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3.Level Crossing Equipment (2/7)
Train Route Indicator

For small-sized trams
Indicator shows
"Train Direction Arrow and
"Attention Train ”, when trains
approach.
All arrow signals will tlluminate when malfunctioning
happened. The indicator alternately. Signals displays
"Attention Train" and "Stop Using" every 6 seconds,
with perspective distance more than 25M.

[arge-sized rout

Indicator 18 mstalled

at important mtersections
to warn drivers.

WIS BRI W#ERRTS ©2023 All Rights Reserved

3.Level Crossing Equipment (3/7)
Tram route mdicator(information changeable)---Alert
s not activated

IR EEE BT ©2023 Al Rights Reserved




3.Level Crossing Equipment (4/7)

Train route indicator(information changeable)---Alert
1 activated

'

RIS ERE AR ©2023 All Rights Reserved
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3.Level Crossing Equipment (5/ 7)

Rail Barriers(controller and breakout bar)
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3.Level Crossing Equipment (6/ 7)

Emergency Button and Signaling System
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3.Level Crossing Equipment (7/7)

Automatic sensor for obstacle (infrared line)

L _

1

TRIREREER SRS RHESTE ©2023 All Rights Reserved 11
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I ~ Improvements on Level Crossing Equipment(1/7)

Add large-sized route indicators and double-sided flash indicators
Jimprovements on the emergency button

Add large-sized route mdicators

Double-Sided flash indicators

AR R ER AR AR AEFR TS ©2023 All Rights Reserved 12
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II ~ Improvements on Level Crossing Equipment(2/7)
Automatic Detection System

Use thermal and radar detection systems. The detection area changes from
75cm-150cm to 30cm-300cm by comparison with the old one using point-
to-point scanning by infrared laser light. Once the obstacle 1s detected, the
recorder will feed back to the driver via radio for early response and thus
reduce the occurrence of accidents.

Has been applied to 257 level crossings since June of 2022.

R ERE R ER IR RS ©2023 All Rights Reserved
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I ~ Improvements on Level Crossing Equipment(3/7)

The Activation Mechanism of Detection

» Slow down

* MOonitor

« thermal \

1HRERN

104/km/h
N 433m '
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I ~ Improvements on Level Crossing Equipment(4/7)

Radar sensor and train detect equipment

Tﬁ‘ Radar Sensor
M

i

E
r’ Detection Zone

ESY /#5F Radar Sensor
|~ Ixtection zone includes the geometric quadrilateral formed
ZRURIIEARIDD RS o202 Al ‘J‘ By°the S0cminside the east-west crossbars and the inside

“edge of the north-south cbssing gate

ar Sensor




I ~ Improvements on Level Crossing Eqquipment (5/7)

Train Detect Radar

Positive detection for tracks.
- Judgement on directions

7 and tramn speed.

= | Asthe basis to estimate the
S lentry/departure time of train.

Horizon detect
Vertical detect
As the judgement of

whether there 13 obstacle

RBREREREERE AT ©

II ~ Improvements on Level Crossing Equipment(6/7)

Thermal Image Camcorder , IR internet
IR internet camcorder with 2 millions pixels el camorder with

i; millions pixels

Thermal image camcorder

Detection Zone

. — - = =

I Clearance arca

h————

Thermal image camcorder Detection zone includes the geometric quadrilateral formed by the 50cm
S R R B 0002 Al ighis reserved INSIAE the east-west crossbars and the inside edge of the north-south 17
crossing gate
56




I ~ Improvements on Level Crossing Equipment(7/7)

Thermal Image Camcorde

' Not casy affected by weather
Timely Compare/Calculate

IR Network camcorder with 2 millions
pixels
~ Including total clearance area |
of level crossing
Image preservation as an
evidence

RBMEERNE E B PR ©2023 AllRig
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IIT ~ Discussion

Does the Japanese Railroad have an automatic system for level-crossing
obstacle detection? What types are they?

Is there any requirement that the width of the level crossing need to
completely cover the width of roads without any gaps? Do staff need to
be responsible for any accidents caused by those who neglect these

ogaps?

Is there any protection when the break bar 1s raised and 1s immediately
putting down caused by trams mtersecting frequently?

How could you protect plenty of cables established along with the level
crossing? Is there any cable trunk installed to store these cables?

What are the penalties for those who break through level crossings m
Japan?

B AR E R ER IR R ©2023 All Rights Reserved
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THANK YOU
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