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{2 Background of the project

Installed in the mainline, beacons are an essential part of
the signalling system in MTR. Usually a defective beacon
will undergo a process of fading out and cause service
delay. To prevent instability of the signalling system due to
weak beacons, it is required to develop an effective way to
find out the weak beacons for proactive maintenance.

{J7 Causes of the Problem

e Beacons are placed between the rails along the running
lines. They transmit intermittent signals for train
localisation and initialisation. They are an essential part
of the signaling system.

e As a fail-safe design, 2 consecutively missed beacons
will trigger delocalisation by Automatic Train Protection,
which might in turn cause service delays.

e The radiation power of defective beacons will be fading
out rather than a sudden total loss. The traditional
method of manual on-site detection for weak beacons
involves a lot of manpower and time. Therefore, there is
a need to develop an effective way to find out the weak
beacons for proactive maintenance.
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RC antenna is used to assist beacon testing. The
intensity of the RC antenna can be adjusted using
Trainborne devices. After a series of data analysis, a
beacon tester has been built.

A beacon tester is installed on the EMU which runs on
the predefined route.The Debug Terminal records real-
time condition of the beacons.

After the test run, the data collected can be analysed
by using MissBeaconAnalysing Tool. The beacon type
and position are listed. The related information will
be further analysed. Appropriate maintenance will be
carried out if necessary.

Beacon testing is to be carried out every half year. A
Work Instruction has been developed to ensure the
maintenance procedure is followed properly.

{37 Achievements & Benefits
Tangible Benefits

A proactive maintenance approach is adopted to minimise
corrective maintenance, bringing a saving of HK$5.25 million.

Intangible Benefits

Excellent Service: Service delay can be avoided that
quality of train service can be improved.

Mutual Respect: Team spirit is developed among team
members who come from various departments.

Value Creation: A new testing method is designed to
improve the reliability of the system.

Enterprising Spirit: A proactive maintenance approach is
adopted to minimise reliance on corrective maintenance.
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Beacons are installed in the mainline that manual on-site
detection will involve a lot of manpower and time

Sample Test Results:

Trainis localised at 4510 140.50
MTIB at XYZ-123aT (1234, 56.78) is missed
RB1at ABC-987aT (9876, 54.32) is missed

Trainis delocalised at 6520 199.75 due to Lastinvariant.

3 beacons (out of 122) are missed.
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Result of Beacon Test - find out the weak beacons
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Beacon Tester - detect weak beacons
which avoid service delay




