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EMSD - Regulator  "ws@

* Regulatory authority on Railway Safety
in Hong Kong

* Regulatees include
- MTR
- Automated People Mover at the airport
- Tramway
- Peak Tramways
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MTR - Operator

& B A8 W MTR system map

COIMTR B

m Heavy Rail m Light Rail

» 11lines » 12 routes

» Route length: 194.7 km » Route length : 36.2 km

» 93 railway stations » 68 stops + 1 depot

» 2,006 traincars 9 » 141 light rail vehicles
depots

Carrying over 5.8 million people every weekday
Managing over HK$200 billion of asset

Spending over HK$8.6 billion on asset
maintenance, replacement/ upgrades in 2017
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High Speed Rail in Hong Kong

* Length 142km
(26km for HK
Section)

* Max. Speed
, 300kph (200kph
Hangzhou-Fuzhou-Shenzhen ..
Passenger Line inside HK)

*Guangzhou-Shenzhen-Hong Kong® B
High Speed Rail

* 47 minutes to
Guangzhou

e Lessthan9
hours to Beijing
and Shanghai
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Additional Roles

* Facilitator & Promoter

* Promote adoption of new technology
* Apply Innovation in Railway Safety

* E&M InnoPortal

https://www.emsd.gov.hk/minisites/inno/index.html




https://inno.emsd.gov.hk/en/home/index.html O~-a80¢ Home X ISP )

E&M InnOPOI'tQI Home I&TSolutions  I&T WishList  Success Cases  Highlights  More ~ f&éﬁ:ﬁ%ﬁ
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E&M InnoPortal

In line with the directive of 2017 Policy Address on development of Innovation and Technology (I&T) in Hong Kong, EMSD launches E&M InnoPortal which is a platform for I&T
collaboration and maintains a list of the technology development needs of various government departments, public bodies and the E&M trade. We warmly welcome universities
and start-ups etc. to provide E&M related innovation and technology for putting on the platform for matching. We will provide venues for trial of suitable projects, conduct
prototype testing and pilot project in a collaborative way, and upload validated performance reports of trial cases to the platform for sharing with the public with a view to jointly
promoting and driving the R&D and application of E&M related innovation and technology.
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E& M InnOPOI'tGI Home I&T Solutions I&T Wish List Success Cases Highlights More ~ ﬁ%:ﬂ%%
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ON-LINE MONITORING OF CONDITION O
TO ENHANCE ESCALATOR SAFETY OF TRAIN PANTOGRAPH AND ON LINE MON'TORING AND DETEGTION
OF RAIL WIDTH TO PREVENT
OVERHEAD LINE DERAILMENT
+ Third Rail

AUTOMATIC DETECTION OF RAIL

MONITORING AND REDUCTION IN
CRACK TO ENSURE PASSENGER
ATy RAILWAY SYSTEM
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BIM - Asset Management -
Railway Safety (BIM-AM-RS)

* Extend BIM usage in railway industry from
construction stage to asset management stage

* Visualise the result of Artificial Intelligence
data analytic of historical and real time data
on BIM platform

* Predictive maintenance and enhance training




Historical Data

* Hong Kong railway reportable incidents ~1,100 reported
incidents/ year (90% passenger behaviour related,
5% equipment failure related (including external factor), and
5% human factor related)

Equipment failure Human factor

(Predictive maintenance) (Enhanced training)

TR SRR TR TR WS Railways EMSD



Real Time Monitoring (being developed)

‘,
QE Traction

Substation

QOverhead Line

Running Track
Sensorl

AC Earth
Stray Current Partial discharge Rail Crack Monitoring using Fiber
Optic based Ultrasonic Guided
Wave (UGW)
) ca&%ou’corggmﬂ&m:a:zrm. 1CHal ‘::'»‘m- g s
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Risk Range D Measurement O
Dissolved Gas Analysis (DGA)
Monitoring

Pantograph Monitoring
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BIM Model Construction for Existing Buildings

(8yi0y offthelBuilding
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Predictive Maintenance

Health Index

Asset Attributes
Asset ID : Point CHH 78W
Attributes Values
Make/Model PS 1234
Type Paint Switch
Year of service 6

Incident History -
A\ Point switch failure |~
14:11 6 Sep 2017 !

Maintenance History

Last PM: 3 Jul 2017 [Z]

Last Overhaul: [ ]
N/A o]




Stray Current

Health Index

Asset Attributes

Asset ID : 00168
Attributes Values
Make/Model Dummy 456 1.5kV Contact wires

Type Rail Insulation Pagl
Year of service 9

Location KTL Down Km
107.360

Incident History ...

No record

Stray Current

., Cruthne of EMU
[ S

Reail %i

Concrete
trackbed
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Rail Crack A

Health Index Rail Crack Incident #24
Asset Attributes

Asset ID : 00123
Attributes Values
Make/Model RailSteel 234
Type
Year of service

Hand: LHRR

Radius: Transition curve of radius 350m
Cant: 12.5mm

Chainage

Anomalies of rail at CH

Incident Hi  102.395 detected.
A\ Rail Crack

15:14 19 Oct -

A\ Rail Crack

13:37 05 Jul 2

A\ Rail Crack

16:25 22 Mar 2010
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Point Switch

Health Index Point switch failure
Asset Attributes Point CHH 78W

Asset ID : Point CHH 78W .
Attributes Values Point CHH 78W

Make/Model  PS 1234 ?E;eﬁ AZE):'ZM P
Type r

e —

ficcra ! This is the 15ttt Point Switch
FUaH microswitch failure of the

A\ Point swit .
1411 6 Sep2 Same lot number TML8647 in

the past 24 mguths.

Maintenan

Last PM: 3 Jul

Last Overhaul:
N/A

TR T R W R Raiways €3 EMSD



Enhanced Training

Simulate past railway incident cases training to operator

Simulate airport APM
incident case
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Online DGA Monitoring 1n

Online DGA Data

GAS  NAME CONDITION RESULTING IS GAS PRODUCTION D Sass raro °°',gg;’"°f:gg::f'$;g;gf Methane|Acetyiene | coz/co| Hzo

He Hydrogen Nearly all fault conditions, low energy PD () () ()

CH. Methane 0il overheating between 200 and 500°C K& ) O £73)

CHs | Ethane 0il overheating between 300 and 500°C q r\ q O

. . " . .

C;Hs | Ethylene c())fllc[;\;gghnegga?dc;\fr 500°C, possible formation

CH, | Acelylene Electrical arcing, Oil > 800°C, strong formation Y | OY | $8Y | O .-/ d o/
of carbon particles, metal melting

co Carbon Monoxide Paper insulation overheating Risk Range D Measurement O

o, Carbon Dioxide Severe oil oxidation, paper degradation

0; Oxygen Oxidation, leak

Source: GE Grid Solutions Ltd.
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Online PD Monitoring 1n Switchg

Online PD Data

Health Index:

i

PD Local

Monitoring
Device ' o
R SR IR

1048 30 " P ©9-30dB'}

PD Sensor

Source: IPEC Ltd.
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Al/Data Analytic in BIM-AM-RS =

Online DGA & PD Data

U

Today (Year 201%uture (Year 2023)

.o Asset Health Asset Health
Asset Condition Index today Index forecast
Asset Age P 34 .2
Asset Ageing _"'_ H) @ :@ P09 E
Failure Rates P Probability of Failure

Asset Risk /

Importance Index

Rk R POR (Fraseen]

Asset Importance = R A
I Criticality "

= Cost of Failure

Source: Siemens Ltd.
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