‘ The Ch artered I I I
« . » Institute of Logistics m r Ca e
and Transport

Topic: Adaptation of
SMART Maintenance
Technologies to
Support SMART
Railway Operations

Ir Matthew Tsang

Operation Assurance Manager,
China Railway Construction (HK) Ltd.
Teacher, MTR Academy

24 March 2023




SMART Railway Operations

SMART Is defined as Self-Monitoring,
AnaIyS|s and Reporting Technology
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o : : operating parameters : operating health and
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O and indicate : including parts,
o : schedule regardless of : : patterns and repair
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Increasing asset uptime and revenue
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Why are these initiatives being implemented?

GSM-R, CBTC and DAS can
improve passenger and
freight performance

Streamline the
workforce Increase capacity
Handheld devices are .
supporting the workforce in Advances in ERTMS, ETCS,
their duties, increasing ® PS

productivity and streamlining ® ®
data recording

Improve reliability

of assets Deliver real-time
(Infrastructure and accuracy
oo Rolling Stock)

Smart systems can

5 Predictive maintenance accurately monitor the
o= - ition-
— B Gemeliens-uased health of our rail systems

monitoring techniques can
greatly reduce the
downtime of assets

and help to reduce
maintenance costs
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Railway Signalling
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Communication Based Train Control
— High Speed Rail, Metro & Light Rail
in Hong Kong
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1. Data acquisition and transmission

Connected train Integration layer Data warehouse

4. Maintenance execution 2. Data analytics and user interface

Events,
anomalies, alerts Data analysis

Maintenance operations CMMS -
on infrastructure assets maintenance planning
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Centralized Signalling Monitoring System (CSM)

 CSM will be used to monitor and gather ..iive wirse WKT-SER - . T
the status of TCC, Track Circuit, CBI, ' '

Signal, signal cable, etc. TCC, ZPW-

(81 -..:.ﬁ:‘- o ._MI.I“.- '@ﬁ e . b B
CTC, Point Machine, Power Supply, @Lﬁ@ {@‘ |  Siatim ‘
= =1 '

2000A Track Circuit, CBI, CTC, Power

- | [ 1

Supply, etc will send the self monitoring N G — | | '
information to CSM, including analog P = — B i — = S
guantity, digital value, status information ' ~ A : e
alarm information, etc, to realize /‘;/ NN
centralized monitoring and remote T S
diagnose, and to avoid gathering - =
duplicated information. e O W —{— — ——— —y =_5 e

« Monitoring method includes gathering, ﬂﬁ ﬂﬁ ﬁﬁ. [E L] A
indication, storage, playback, remote s —
test and monitoring, etc. s ii

v, B
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Point

Monitoring
System (PMS)

mtrAcademy



st le® | Lo LIRS0

| saeare [Loaans | e | oo

= e
=1 L] ! - —

§ = ‘|' ,I'.. o, e
B . L= e L

=, o, R ———

=,  —

L s =

e o —

ERS-SPS NCW WHET

Neatwork and Power over Etherneat

I
LEDs for

o
network traffic,
Digital input sockets (4 pairs)

Idantity plug {Dongle) 9-way D
connector

Current sensor inputs (3 pairs)

Logging trigger and digital input
LEDs

Voltage input socket

|.7o.m-;l @555 l n:\l WK

Meaning

Explanation

Mot monitored

When a point end is not subject to
monitoring there will be no associated

graphics.

Momal setting,

The points are set normal (example

no alert shown is left hand switch normally
closed) and working comecthy.

Reverse The points are set reverse (example

setting, no alert shown is left hand switch normally
closed) and working comecthy.

No sefting, The points are not set correctly in either

alert raised position. When an alert is raisad (even

when the points are detected comectly
and shown in black) the point number
will be shown with a background
comesponding to the highest level of
alert currently in progress.
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Tacho Meter, Onboard Computer, Event Recorder,
Train Integrlty, Train Lines...
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) Wheel burn
Squat

Shelling / Spalling O ) RCF

() Internal Transverse Defect

Horizontal split head ()
) Vertical split head
Upper fillet crack ()

() Bolthole cracks
Head Web separation ()

) Lower fillet crack
O
Piped and

Vertical Split Web ) Corner crack

) Horizontal Split Web

Base centre crack

A anbidambind mnnd nranviatan:s infarmatinn. Qnarru 202046
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Ballast Track — Ballast Standard
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Broken Rail
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Extreme Cases Wheel & Rail Wear
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Corrugation
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= ‘ EVALUATION OF RAILWAY
TRACK DEFECTS AND
i BALLAST GRADATION

Angle B . 5| imated ageregate graclistions
1o 125 140 155 & Laborulory aggregale gradsatwns
o 1w
g :'i ""
Crack £ ™ 80
y : N
] . ¥ - 2
it l a e 50
T = =
Lt T = ",
. I . S W
apallin ] ) o s X
palling Split web &
- i<l
RCF _J_" 3 0 4 :
L—f'-_"'" X 4 dimem) 60
o - l




D —

Broken Fastener Plate
and Missing Bolts
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Theoretical Consideration of Passive

Extraction of Defect Informati
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Track

Recording
Coach
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Track Gauge SIS

Nominal Track Gauge Gauge Fault !
\
/ 14630m
' b, &
: 1430mm

Nominal Track Gauge

Gauge Trace

Actionable Limits Detailed in Table 2 & 4
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Twist

Mominal
value

folerances
1
£
=

v
Track Quality Index {TQI}

Static Twist

Twists lead to
Flange Climb
& Derailment
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Cant Deficiency

Wheel Flange Should
Not Touch
The Gauge Face

Apply Cant Curved Track

Deficiency

Applied
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Curvature

Hallade

20m Wire
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CyC ‘ I C | O p Equal Distance Between Dips
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Energy Stored in Suspension
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Cyclic Top Categories
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Rolling Stock
Maintenance
Mechanical
Defects

mtrAcademy | €3



nglerfr

2 ame






Wheel Defects

* Defects In Wheel And Flange :
THIN FLANGE

SHARP FLANGE

RADIUS TOO SMALL AT THE
ROOT OF FLANGE

DEEP FLANGE
FLAT TYRE
HOLLOW TYRE

IRS BG Wheel Profile

127
fe——63.5

INCLINE |
1IN 20
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https://www.iricen.gov.in/ModelRoom/modelroom/129_Wheel%20Flange%20Condemnation%20Limits/01.jpg
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friction
at wir

poor steering
{profiles, trucks)

shelling
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Bogie Wheel
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taper line distance
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Keep in touch with the happenings at MTR Academy by subscribing to

our e-newsletter.
Any queries, please contact our Hotline at 2520 3535 or

»

academy@mtr.com.hk
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