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RFI — Rete Ferroviaria Italiana S.p.A.

RFIl is the company of the FS Italiane Group with the public role of Infrastructure
Manager.

As the body responsible for the lines, stations and systems, it guarantees access to the
italian network to the various railway undertakings, performs the maintenance and
ensures the safe circulation across the entire infrastructure, manages the investments
for the upgrading and improvement of railway lines and installations and develops the
technology of systems and materials.
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Maintenance or

traffic?

The scenario
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How to face the scenario at best?

1. Reducing infastructure
ordinary maintenance
needs

2. Reducing maintenance

interventions length

3. Optimizing maintenance
scheduling
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How to reduce ordinary
maintenance needs?




How to reduce infrastructure ordinary maintenance needs? (1/3)

By renewing infrastructure (extraordinary maintenance)
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How to reduce infrastructure ordinary maintenance needs? (2/3)

By up-grading infrastructure (improvement maintenance)
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How to reduce infrastructure ordinary maintenance needs? (3/3)

By improving maintenance procedures

Preventive grinding Absolute track geometry

By rectlfylrygorall profiles, t.he contact geometry Tamping with reference to the design position of the track
wheel-rail is improved. This reduces the contact instead of the relative geometry reduces the dynamic
stresses, i.e. the ordinary maintenance needs. loads, i.e. the ordinary maintenance needs.
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How to reduce maintenance
interventions length?




How to reduce maintenance interventions length? (1/2)

By improving the effectiveness of track possession procedures

4G/LTE/5G

" Interlocking

Traffic control room

Railway infrastructure
® The system allows maintainers to select via
tablet the track circuits/sections to be
possessed;

® The system allows maintainers to obtain
track possession in real time;

® No printed forms are required;

® The overall system is SIL4.
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How to reduce maintenance interventions length? (2/2)

For track and turnouts tamping , ballast
profiling and TG recording, able to move in
traffic at 100 km/h.

Rail road loaders
Able to lift up to 11 tons

Rail road vehicles
For bridge inspection

Multipurpose vehicles
Able to move in traffic
at 140 km/h
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How to optimize maintenance
scheduling?




How to optimize maintenance scheduling?
By adopting condition based and predictive maintenance policies

Predictive

ﬂ On-condition Maintenance
Maintenance

Cyclical
Corrective Maintenance
Maintenance

After Failure Cyclical . . .
) . Diagnostic Process Prognostic Process
Maintenance Maintenance Process
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Which benefits may be achieved by adopting infrastructure diagnostics?

N e N Diagnostics
Manual measurements DIAGNOSTICS DIAGNOSTICS
Benefits:
v Improved safety;
v Improved ergonomy;
v Improved objectivity;
v' Improved traceability; * Interlocking o .
v Improved accountability; :thl tAeXT;pI:;it;:eTtZ::O”ng
v Improved effectiveness; * Multifunctional monitoring * National fleet
v’ Data driven maintenance policies. gates * Regional fleets

* \ertical loads detectors
’ RF/
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Vulnerability of the «as is» framework

UNKNOWN
SCHEDULED SURVEY TRACK DEFECT

UNKNOWN
MISSED SURVEY q-'|'_~7. TRACK DEFECT
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Fleet enhancement and redundancy of on board measuring systems
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The «to be» diagnostic fleet

1th Class 2" Class 3rd/4th Class Nodes, yards
lines lines lines and junctions

TYPE 3
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TYPE 1

-~

Aldebaran 2.0

UT - MUIF - SIG

Entire Network

= = — TRACK - 0OCS -SIG - TLC ’J
—, 5 — 7 £ (6£12, )

Galileo 2.0

TYPE 2




Work in progress

From unloaded to loaded measurement of switch parameters

MANUAL TOOLS

“CAM-FELIX"”
TROLLEYS

The benefits:

v Loaded measurements

v" Increased productivity

v" Increased ergonomy

v No track possession required

v Automatic data recording and
transmission

v’ Centralised process

v’ Improved traceability
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Work in progress

From human visual inspection to automatic visual inspection

SUBIJECTIVE
EVALUATION
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TRACEABILITY

PRECOMIPILED CHECK-LIST

: ACCOUNTABILITY
F=

VALIDATION OF DETECTED DEFECTS
7§ RFI/
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Work in progress
ISO EN 17025 certification

Certification to be issued by Accredia in

concerning the competence of testing and
calibration laboratories.

REGULATOR

rely on

NATIONAL ACCREDITATION BODIES

which verify the competence of

Certification
Bodies

Laboratories

Proficien
Calibration .

Inspection Validation

Testing
Providers

Products
Management Systems
Persons

and Verification

Testin :
i Bodies
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compliance with the ISO EN 17025 standard,

First step:

Track Geometry and rail wear
mobile diagnostics

LN ISOI IEC 17025

&/




Work in progress .
Ongoing studies to build a FATT: Freely Adjustable Test Track for TGRV calibration AC DIA

Bologna S.Donato circuit /

Curvature radius Maximum speed Curvature radius
250 m 120 km/h 600 m

!I—RERTE€E4ROVIARIA ITALIANA TOta | I e n g ht : 6000 m

FIELD TEST

L'EMTE ITALIAMNO DI ACCREDITAMENTO

EN 13848
Testing of
track geometry measuring system

Choose reference track

Run field trials

Verify output data

Is output data
acceptable?

Track geometry measuring system
compliant with specification




The “as is” data analysis and validation process

Redundancy in validation process

DATA COLLECTION DATA ANALYSIS MAINTENANCE

HE 4w B &
P
e :

Defects list

A 4

ACT
PLAN

MONITOR

NO MAINTENANCE
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Work in progress

Introducing Al for data validation !

DATA COLLECTION DATA ANALYSIS

EDE

MAINTENANCE

Defects list

A 4

ACT
PLAN

MONITOR

NO MAINTENANCE
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Final thoughts

Artificial Intelligence can help to better
identify and classify infrastructure defects...
...Artificial Intelligence can also help to predict
defects...

...but don’t forget to keep human
knowledge continuously trained,
you still may need it!
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