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Digital innovations help us understanding the real-time health
of our assets, which enable timely and efficient maintenance
interventions




* COVID-19 had has led to unprecedented
levels of innovation in terms of
communications and digital technology.

* Our business have had to undergo rapid
digitalisation and use this wave of innovation

Backg rou nd to re-imagine our business model

* In addition, site access changes in our
operating model further accelerated the use
of technology to reduce time spent by staff
on track '

* Several case studies are presented here /
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Cross-industry efficiency using Remote Monitoring of S&C Class153 S&C Inspection train
in-service train data recording and AIVR



Cross-industry efficiency
using in-service train
data recording
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Main Benefits

Other benefits:

Incident recovery

Access planning

Site familiarization

Track geometry rectification

costs

Driver pattern analysis to
support ETCS deployment
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DEPLOYING FFV
NATIONALLY
COULD
POTENTIALLY
REDUCE 100,000
INSPECTIONS
HOURS

USING UGMS
DATA & RE-
DEPLOYING PLPR
NATIONALLY
COULD
POTENTIALLY
REDUCE 200,000
INSPECTION
HOURS AND
REDUCE SAF

DETAILED
MONITORING OF
OLE NATIONALLY

COULD
POTENTIALLY
REDUCE 30,000
INSPECTION
HOURS
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Forward Facing Video

Map of FFV with daylight coverage last year (from IM fleet
and portable TLC devices)

Capability of most TOC fleets understood, image quality and
operational readiness still WIP — this will inform spec for new

installs and determine where upgrades are required
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Forward Facing Video

Deploying FFV nationally could improve inspection
efficiency, potentially save 100,000 manual inspection

hours (boots off ballast)

THEN NOW



Unattended Geometry Measurement Systems
(UGMS) & Plain Line Pattern Recognition (PLPR)

Getting boots off ballast (200k hours)

Great engagement with ROSCOs

Learning by doing

Focus on high-risk areas
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Unattended Geometry Measurement Systems

Industry Efficiency summary

Enables re-deployment of IM ﬂeet to 1og 23 trains
lower track cats (where higher risks —
are)
9 3/5 regions
EMR and GA Class 720 progressing
with fitment.
T ToC__ | Fleet | Equipment | TrainFitted | Status =E  10/14 routes
800 o8B 5 Al fitted —
802 3 1 operational
All fitted annonaAn
LNER 800 OBB 6 6 operational L)
o 088 Al fitted H=HF Late 2022
802 2 2 operational ----7
Merseyrail 777 Mermec 3 All fitted
810 L 4 being ‘designed in’
720 OBB tbc GA progressing
745/755 tbc tbc Potential opportunity

Route

Services Page10 Putting passengers first
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Opportunities for OLE monitoring

Detailed monitoring of OLE nationally could
potentially save 30,000 manual inspection hours
and reduce Service Affecting Failures
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Similar opportunities exist for OLE

I T R I I pre—
TOC guip Fitted Operational
\"\'/¢ 390 1

[ AWC | DBST Inst’d Pan In progress Dec-21
800 DBST Inst’d Pan 1 Planned tbc
m 800 DBST Inst’d Pan 1 Planned tbc
m 360 Sentech Inst’d Pan 1 In progress Sep-21
[ GWR  [ELY OLErt 4 Operational N/A
PEE 3387 OLErt 2 Operational N/A
387 OLErt 1 Operational N/A
387 OLErt 3 In progress tbc
m 333 OLErt 1 In progress tbc
350 PANDAS 1 Operational N/A
m 360 PANDAS 1 In progress tbc
390 PANDAS 1 In progress tbc
C2C 357 PANDAS 1 In progress tbc
802 PANDAS 1 Potential the
MTR 345 OBB TrueOHL 3 tbc tbc
“ 720 tbc tbc GA progressing thc
“ 745 tbc tbc Passive provision tbc
“ 755 tbc tbc Passive provision tbc
m 810 tbc thc tbc

IMP technology trials to identify optimum solution/mix of solutions

.- Services que‘] 5
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Measuring Efficiencies

There is a missed opportunity of £2m per period if we don’t do this!!

£20m investment

Industry Efficiencies
Programme
£1.5bn p.a.

Network Rail
Infrastructure
Monitoring
Programme
£38m p.a.

Industry Efficiency benefits from more efficient inspection method (£11m savings)

Possible savings of £13m p.a. from service delays



Next Steps

National roll-out
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TOCs and NR
continued collaboration

Benefits analysis

Data available from the 16
UGMS by May 2022

Work with TOCs to confirm
frequency of recording for all
routes and specific route
requirements such as higher
definition videos for structural
examination

Dec 2022 - Class 390s OLE
April 2023 - S&C VIUs

June 2022 - OLE monitoring
with Hitachi

Jan 2023 - Anglia trainborne
PLPR and geometry

Jan 2023 - Instrumented
pantograph on to IETs (LNER
and GWR)

Monitor the benefits
delivered

Capture the benefits from
TOCs to establish the full
business benefits for the
industry



Remote Monitoring of S&C
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Which sensors??



Case Study — Excessive
Vibration of High Speed
Switches
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Initial Investigation
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Further Investigation

1mm dip in rail profile at the
weld repaired section
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Our experience with Konux

All material courtesy of Joshua Chambers
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Good Performing Crossing
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Poor Performing Crossing
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Maintenance Effectiveness
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Deriving the

Benefits
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Understanding the physics of what is
being measured

Consistency of measurements

Platform that converts data into useful
information

The above are what helps improve
efficiency
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Class 153 S&C Inspection train
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Summary

@,

Understanding the deterioration rate and failure modes and condition of asset so as to
identify the most appropriate technologies to improve asset performance and reliability

Utilising in-service trains and appropriate recording and monitoring technologies; this will
require working in collaboration with suppliers, universities and Train operating
companies

Converting data into useful information that can be understood and utilised by end users
and railway maintainers (that’s the biggest challenge!)



