Work Area 3.3 Smart Maintenance
Closure Presentation

09.12.2020

Harald Ackermann (DB)
Jurgen Ernst (DB)

@Shift2Rail_JU
#Horizon2020



Work Area Information

. . Title Budget Timeline Objective Outputs / demonstration
Title Smart Maintenance

* Development of a Smart
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2019 * Normative input for
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Bombardier Smart 470 k€ 09/17-10/19 P " . Implementation of Smart
Partici CAF Maintenance and future condition of train Rolling Stock Maintenance
articipants cp passenger components 8
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University of
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Work Area WA3.3 Smart Maintenance

* Paradigm shift to condition-based Development of a Smart (2) Smart maintenance concept IMPACT-2 WP6
maintenance maintenance concept for the whole

= Pushingthe supervision of infrastructure railway system

by means of measuring devices within
the vehicle and vice versa

= Less down time andincreased Development and application ofthe (1) Scope definition IMPACT-2 WP6
availability of railway assets due to methodology for condition based (3) Data selection SMaRTE

better prediction of component failures maintenance (CBM) _
(4) Data analysis and pattern

= Reduced maintenance costsdueto recognition

better planningand coordination of
maintenance activities

= Pre-standardisationfor diagnosticdata CBM data source and structuresas (6) Informationidentification IMPACT-2 WP6
of vehicle and infrastructure well as normative inputfor (7) Standardisation
components standardisation

(5) Integrationinto maintenance plan




Collaboration Activities

(2) Smart maintenance Matching CBM-concept with

concept * CBM for traction components PINTA
 CBM forinfrastructure components IN2SMART

FR8RAIL

 CBM for freight waggons and locomotives

(4) Data analysis and pattern ~ ° Providing diagnostictrain data to the SMaRTE project SMaRTE

recognition * Development of CBM algorithmen by SMaRTE
e Use of the SMaRTE results for the application of CBM

(6) Informationidentification ~Matching CBM concept and data flow with the Intelligent Asset IN2SMART
Management system developedin IP3

(7) Standardisation Integration of the standardisation activities concerning Smart IMPACT-2 WP5

Maintenance into therolling standardisationplan




Overall Smart Maintenance Concept

The four quadrants of smart maintenance

Vehicle monitors infrastructure Infrastructure monitors vehicle
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e.g. infrastructure diagnosis with e.g. sensors in track bed detect

regular trains to monitor track set upcoming axle bearing damage .

(Checkpoints) Documentation
CCA in IMPACT-2 Del. 6.5
Maiﬁz‘ez:nce Smart maintenance
Concept

TD 1.x

Traction
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Running gear

- e.g. wayside platform for onboard- e.g. switchdrive, switch heating, level
diagnostic systems crossings, signalling devices

Vehicle monitors itself Infrastructure monitors itself




Developmentand Application of CBM Methodology

Steps for development and implementation of Condition based maintenance (CBM)

selection & structuring, deriving rules

selection of ollietion of i analysing data for maintenace implementation

use cases

for CBM suitable & storage & based on into

CBM data CBM data pattern recognition found pattern Maintenance Plan

The methodology was applied for some vehicle modules
(Doors, Air compressor, line circuit breaker)

Documentation in
» IMPACT-2 Del. 6.4 CBM results for rail vehicles

» SMaRTE Del. 2.2 Techniquesto Support the
Implementation of Smart Rolling Stock Maintenance



Smart Maintenance Vision

CLEAR TARG ET 1. Data acquisition and transmission
VISION
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Smart Maintenance Reality

CHALLENG | NG 1. Data acquisition and transmission
REALITY
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Pre-Standardisation of CBM data

Two tasks were carried out to

support the standardized data ,
excha nge Example of vehicle data structure

= Analising and the required data
and data structure for CBM from
different applications/ projects
(IMPACT-2 Del. 6.2)

= Normative input for

standardisation (IMPACT-2 Del.
6.3)

For the standardisation approach various additional steps for further
development are conceivable, these are described in the deliverables.
These steps may also be performed in parallel.



Exploitation of Results

The results of the work were presented in 2020 at the CCA and IP-SteCos
as well as in the ED Program Board in Nov 2020

Smart Common maintenance concept ¢ Consideringthe conceptinother S2R projects dealing with CBM
maintenance for assets of rolling stock, * Application by railway undertakings and infrastructure managers
concept infrastructure and CCS (IMPACT-2

Del. 6.5)
CBM Methodology for application of * Application withinother S2R projects dealing with CBM

methodology = CBM for some defined
and application components (IMPACT-2 Del. 6.4)

Application by railway undertakings and infrastructure managers

Datastructure  Normative input for * Continuationof the standardisation within the S2R project LinX4Rail
standardisation standardisation of CBM data (Conceptional Data Model)

structures (IMPACT-2 Del. 6.2 Standardisation of CBM data structures within European standards

and 6.3) * Consideringin the future vehicle IT / TCMS (Project CONNECTA-3, Task 5.6)




Work Area Roadmap

Work Area Task TRL 2016
Scope definition
Smart maintenance concetp
Data selection & fromating
Data analysis and pattern recognision
Integraion into maintenance plan
Information identification
Standardisation

2021 2022

Project TRL 2016
IMPACT-2 2
SMaRTE 2

2021 2022

Work area active
Complete project
On going project
Planned project

Project Summary of Output

* Smart maintenance concept for the whole railway system
IMPACT-2 WP6(* CBM results for passenger trains
* Normative input for standardisation

SMaRTE
Smart Techniques to Support the Implementation of Smart Rolling Stock Maintenance
Maintenance




