AVEVA PI WORLD

Eyes on, hands off at ProRail

How the AVEVA PI platform meet ours monitoring needs

Presented By: Juliette van Driel and Kenny Peters
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About ProRail

Infrastructure manager Dutch railway network

ProRail

* Connecting people and freight by rail
* Safe
* Sustainable
* What we do
* Maintain the network
* Traffic control

* Divide the capacity over different operating
companies

* Facts and figures

* 3000 km track and 5000 centrally controlled
Switches

* More than 3 million trains per year
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o . ProRail
ProRail is responsible

Contract area’s

Work is done by service contractors

Network is divided in service-contract-area’s

4 contractors for maintenance

Every area is maintained by a contractor for 5 years

ProRail sets KPIs for the results

Contractor
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Transportation

Make a switch to preventive maintenance

Challenge

Increase the number of trains
running over our railway network
in the future while our network is
already used very intensively

© 2021 AVEVA Group plc and its subsidiaries. All rights reserved.

Solution

ProRail monitoring platform, PMP
based on the Pl system

To switch from corrective or
periodic to condition based and
predictive maintenance

ProRail

Benefits

Continuity in our monitoring data
Combining data = more information

More insight in the behavior of our
assets

Data driven asset management

Higher availability of our network
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ProRail

Our monitoring data was divided

Every contractor had his own system

* Every 5 years we start all over again with collecting
data

* Every system has its own data format
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One ProRail
monitoring
platform
PMP

© 2021 AVEVA Group plc and its subsidiaries. All rights reserved.

ProRail

Make a switch to one
monitoring system

The ProRail monitoring platform PMP

Continuity

Combining data

Trend analyses

* Making more information from our data
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“Goal of the PMP project: select a platform for
real-time asset monitoring and configure it for
the existing monitoring of switches.”
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Transportation

The development of PMP started in 2017

ProRail
2017 > 2018 > 2019 > 2020 > 2021
Start Project Tender Configure PMP PMPin _ Project finished
Selection CGI for existing production and starting
with solution switch with
based on the monitoring monitoring

AVEA Pl system
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data of other
assets in PMP
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PMP based on the Pl
system
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Database

o

WEB API

Application
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PMP

ProRail Monitoring Platform

* One database

ProRail

* Application with business rules to consult the data,

warnings and alarms

* Web API to get the data for use in ones own

application
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Asset Frame
work

-

OSlsoft connector

. ProRail
Store switch data oAl

Getting motor current data in our Data Archive

* Switch changes position from left to right
* Motor current data is stored in the data logger

* Motor current data is sent by connector to our Asset
Frame work

* If the switch is ‘known’ in the Asset Frame work motor
current data is sent to the Data Archive
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Event Frames

Alarms
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. . . ProRail
Organize monitoring data

How asset and monitoring data are organized

* For every asset which is monitored, data are stored in
Asset Framework

* We store monitoring data in the Data Archive

* For every type of asset we have a Master data
template and a Analyses template

* Every type of switch has its own templates
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ProRail
Get data to the end user oAl

How to get data using the WEB API

* End user, maintenance engineers sends a request to
the Pl WEB API with assets and time

* WEB API sends it to Asset Frame Work

* Asset Frame Work selects assets and sends request to
Data Archive

* From Data Archive data is sent back and PI WEB API
sends it to the end user
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ProRail

Request Get data to the end user
Bro:;vser How to get data web browser
v

* Request is send to the browser and Asset Intellect
Asset Intellect

‘/T\ * Pl Vision is used to make a graph

A
A\ 4

Pl Vision Pl WEB API Alarm Sentinel |+ Data can be requested by Pl WEB API

* Alarms can be requested by Alarm Sentinel

Asset Intellect and Alarm Sentinel are products of
Dimension Software

Asset Frame
work

Data Archive
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Some examples of switch
monitoring data
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Pyomas
Switch RVSS61: going to the right (no alarm roai

Energy Right = 6 [As] and Time Right = 2 [s]

RVSS61

Atomascaily refresh the st

RVS$61 Wissel-Omiloop 26-2.2021 1546 16
2007001 34096 PV - 2200021 24518 FW

FIRII 340 1R 1M PV

| BY Cuate Evenns Tave

[ D€t Saaeen comra |

Attributes

RVSSS1 Wissel. Omioop 28-2.2021 15 48 16
Eventframe

= Type Event: Omiocop naar Rechts

ORI 1 a0 11 3 Py
Vot T
Ensrpecppendakie Rechis: 5591 As

i Inschafoeipeek Links: 10638 4

=] Inschafosipiek Rechis 1085 A
= Max Omioopstroom Links 36625 A

= Max Omioopsiroom Rachts £ T25A

i Orriooptyd Links Mosorstroom 164 s

= Omiooptyd Rechts Motorstroom: 194 s
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AV=VA



Switch RVSS61: Going to the right (1), needs more energy

Energy Right = 24 [As] and Time Right = 5,5 [s]

AUOManCally refresh the st
TR AN PN

RYSS$61 Wissel-Omdoop. 26-2.2021 23 15:45
2282021 111345 PV - 282021 111551 PM

|5 Crane Events Tiose £ Bt Samch Cotara |

Attributes

RVSS61 Wissel.Ominop 28.2.2021 231645

EventFrame
=l Type Event. Omioop naar Rechis

- 20000 M1 PN
Samenvatiende Waarde

o= == Oty s St (rmtamgogt Fonbor Wetns s Maen 3 3
= Ensrpecppenviakie Lirks 8 8515 As
— V53" Mnsas Omsng 131 292121 3 @2
= Epergecppenviakie Rechis: 23 947 As
= Inschakeipsek Links 11,063 A

= Inschakeipiek Rechts 11 138 A

=] Max Omioopstroom Links 3 7875 A

=l Max Omioopstroom Rectts 5 3125A

¥ Links Mesorstroom: 206 5

piyd Rechts Motarstroom: 548 s
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ProRail
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P o
RVSS61: Not going to the right (2), Alarm! S

Energy Right = 110 [As] and Time Right = 20,5 [s]

Alfarmaticaly tfresh e st

ANILY S
IH‘.‘\-V.I Omiccppentinem Rechis Omioaptyd Rech

§ RVSSH1 Omicoporoties Rechis 1-3-2021 21 40 40

RVSSI1 Wissel.Omioop 132121 21 4610
DU E AR 10 PR A1Q001 4R 40 Py

Iﬂg Coanln Lowrin 1.4--i l JO 108 e Crtens 1

.

RVSS51 Wasel Omiocp 1-0-2021 21.40.19 .

Evontf ramo 2
Dt Nave v

i Type Bvert Dmidopprotiaem Koecnts ST W vt | P 3 94 0
WMm VIR O sttens Masn Crseyi Nantte Vatarwmme Aberr. | 3 301 20
== ¥ norglecppandakio Links O HOBS As o e e o
18] Energiecppendabie Rectes 11077 As
98] Irschakeipiek Links. 10 §E3 A

[ Imachaxotpiok Reches 10 008 A

| Max Omi porn Links. 3 §

5] Max Orrioe porm Rechts 6 737

=] Omioopqd Links Motoewtoom: 2 08 »

) Omioopso Rechis Motomeroom 20,46 &
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P °
Summary events of Switch RVSS61 T

With alarms

Nederland > Zuid-West > Betuwe > RVS > Wissel > RVS561

VAR Overzichtsijst Tijdsliin | Trendanalyse | X-Y Plot

[~ T———— Source: From: 27-Feb-2021 00:36 Filters:
a n n ProRail>Wissels=Meldingen To:  14-Mar-2021 00:37 [objectnaam]="RVS$61'
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. o S
Combining monitoring data ¥oiail

Motor current graph and response time to a command of traffic control of a healthy switch

Motor current graph

Response to command
of traffic control
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. . . ProRail
Switch in serious trouble

Energy Right = 110 [As] and Time Right = 20,5 [s]
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ProRail
What was the matter *ORai

Not a smoking gun but a smoking cable
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The advantages and future of
PMP
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PMP

Pl
i

One database

WEB API

Application

Analysis
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Refinement of
business rules

e
Strong points of PMP roRat

* One database with all our monitoring data
* Possibility of combining data

* Warnings and alarms based on business rules

To develop

* Trend analysis to refine business rules has to be done
with other tools

* Not possible to use data from the past for warnings
and alarms

* Many templates makes maintenance of the
application time-consuming and costly
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ProRail

s PMP finished?

No, we are just starting

* Adding monitoring data of:
e Switch heating

* Sections
PMP e Tunnels en movable bridges
Broader use of the data
A\ 4
System specialist Contractors Manufacturers
Inspectors Research institutes
Data lab Universities
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ProRail

Data driven
asset
management

Predictive
maintenance

One platform

The advantages of one monitoring platform

More eyes,
less hands

Continuity in monitoring data

All parties involved in maintenance of assets look at
the same data

Data can be uses for the operation and analysis

Results of analysis for improving PMP

Combining monitoring data leads to more insight of
the behaviour of assets

availability
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One monitoring platform helps
us to perform maintenance in

a more efficient and effective
way ...
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53 St ProRail

... SO we can bring more people and freight
from A to B on time, in a safe and
sustainable way
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Juliette van Driel

Juliette van Driel

* ProRail

* Juliette.vandriel@prorail.nl

Kenny Peters

Information specialist

* ProRail

* Kenny.peters@prorail.nl
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DZIEKUJE Cl , TAPADH LEIBH KEA LEBOHA
NGIYABONGA w I-u sasenanaa MISAOTRA ANAO E

DANKIE TESEKKUR EDERIM é WHAKAWHETAI KOE = 2
TERIMAKASIH %5 DANKON TANK TAPADH LEAT o5
CNACNBO GRAZIE MATURNUWUN xBanasam MULTUMESC

PAKMET CI3TE n)2e < FAAFETAI
GO RAIBH MAITH AGAT S wsdt GRAZIE lJS-“-’ < ESKERRIK ASKO

snaronapa GRACIAS 3 THANKYOU TEgEll;wéLE%EW

TUBNATOAAPAM L || - EYXAPISTQ GRATIAS TIBI 'S OBRIGADO

TAK DANKE = Atic SALAMAT MAHALO IA ‘OE  TAKK SKALDU HA u: MERCI

RAHMAT MERCI GRAZZI pakkaptr 5Ub\&j:$b\$l’r— ':[ DI OU MES|
HATURNUHUN PAXMAT CATA SIPAS JI WERE TERIMA KASIH DAKUEN

CAM ON BAN Z UA TSAUG RAU KOJ
WAZVIITA : TCT,I%FCOHAPAM

SZONOM

KO

LEMINDERIT
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This presentation may include predictions, estimates, intentions, beliefs and other statements that
are or may be construed as being forward-looking. While these forward-looking statements
represent our current judgment on what the future holds, they are subject to risks and uncertainties
that could result in actual outcomes differing materially from those projected in these statements.
No statement contained herein constitutes a commitment by AVEVA to perform any particular action
or to deliver any particular product or product features. Readers are cautioned not to place undue
reliance on these forward-looking statements, whréh reflect our opinions only as of the date of this

) presentatlon

The Company shall not be obliged to disclose any revision to these forward- -looking statements to
reflect events or circumstances occurring after the date on which they are made or to reflect the
occurrence of future events.

2021 AVEVA Group plc and its subsidiaries. All rights reserved.
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@ linkedin.com/company/aveva
0 @avevagroup

ABOUT AVEVA

AVEVA, a global leader in industrial software, drives digital transformation for industrial organizations
managing complex operational processes. Through Performance Intelligence, AVEVA connects the
power of information and artificial intelligence (Al) with human insight, to enable faster and more
precise decision making, helping industries to boost operational delivery and sustainability. Our

. cloud-enabled data platform, combined with software that spans design, engineering and operations,
asset performance, monitoring and control solutions delivers proven business value and outcomes to
over 20,000 customers worldwide, supported'by the largest industrial software ecosystem, including
5,500 partners and 5,700 certified developers.:AVEVA is headquarteredin Cambridge, UK, with over
6,000 employees at 90 locations in more than 40 countries. For more details visit:

2021 AVEVA Group plc and its subsidiaries. All rights reserved.
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http://www.aveva.com/

