I R I S SYS®
ERDMANN-Softwaregesellschaft mbH

THE LINEAR ASSET
MANAGEMENT SOLUTION




& aala. =

CONTENT

- ——

. Insidethe Company.............................. .04-05
Whyuse LAM ...........oooiiiiiiiiin

. Make Better Decisions.......................... .08-09

LIRISSYS Facts ........oooooeieiiiiiiiiiiiii

.Usage/UseCases..............ccoeeeviiiiiiniinni.

BaneDanmark
SBB AG

Israel Railways
ProRail

SNCF RESEAU
Strukton Rail
Bane NOR
InfraSpeed
Queensland Rail
VolkerRail
Rhomberg Sersa Rail Group

. Technical Overview .............................. .56-57

“H'“L-'

g . System Landscape.....................coooen .58-59
: . Deployment Scenario........................... .60-61
| ' _ s : e : T . Business Rule Engine........................... .62-63
y 10. CusStomers ...........ccooeeviiiiiiiiiiince,
——

= g o e M Partners .................ocooiiieiiceeei e

..

&




INSIDE THE
COMPANY

Foundation

ERDMANN Softwaregesellschaft
mbH was founded by Ulrich Erd-
mann in 1994 with the vision of not
only centralizing condition moni-
toring but also digitalizing the full
maintenance process for an entire
railway infrastructure. The com-
pany headquarter with the main
business unit is located in Gorlitz/
Germany and with a branch office in
Zwolle / Netherlands.

Development

During the founding years the com-
pany was focused on development
and distribution of software solu-
tions for railway infrastructure owners
and maintainers. Based on the con-
tinuous growth in the international
market our team built up to 50 emp-
loyees and we developed additional
business areas complementing our
core product IRISSYS®,

R

I R ISSYS® International Railway and Inspection Services SYStem

IRISSYS® is a standard software
platformforintegrated maintenance
management, launched on the
market in 1998. The main reason
for its success is the flexibility and
adaptability to specificand complex
customer requirements. The soft-
ware is used to integrate and com-
bine all available data sources in
order to enable its users to evalua-
te the railway infrastructure con-
dition in its entirety. The system
supports the engineers with its
comprehensive analysis capabi-
lities, which allows to take a sub-

stantiated decision for the main-
tenance.

The ERDMANN-Softwaregesellschaft
mbH offers IRISSYS® as its main
product with complimentary ser-
vices such as product customiza-
tion, hosting and operating, system
administration, data import and
consulting.

To ensure high quality and security
standards for its products and ser-
vices, the company is certified to
DIN EN ISO 9001:2015 and DIN EN
ISO 27001:2017.



WHY USE LAM

The Conllict

Typically, as a responsible entity for
a railway infrastructure, owners/
managers / contractors / maintai-
ners face an increasing demand on
safety, reliability and quality of their
assets and services.

In contrast they are also under in-
creasing pressure to reduce costs to
meet economical goals for an effi-
cient operating of the infrastructure.
These circumstances are building
the main conflict in the day-to-day
business of all participants in the
maintenance process.

In order to balance the different boun-
dary conditions, an efficient mainte-
nance management is required.

An already proven solution is the in-
troduction of a LAM (Linear Asset
Management) system.

The Solution

LAM is a data management concept
designed to link all information to a
common infrastructure model with a
unique location representation.
Connecting different independent
data sources by using the same li-
near reference is the foundation. The
main benefits of using LAM are:

Detailed analysis capabilities
of all information for a given
location

Comprehensive overview of
the infrastructure condition by
aggregated information and
KPIs

Data consistency especially
with changing infrastructure
Objective decision support for
maintenance planning

Basis for developing and
introducing an optimised
maintenance strategy

Linear Asset Management



IRISSYS®

Product Qverview

IRISSYS® is acknowledged world-
wide and has been embedded in
the business processes of railway
infrastructure owners and maintai-
ners for more than 20 years. By ad-
dressing the day-to-day challenges
of its customers and continuously
evolving its capabilities, it has es-
tablished the foundational pillars of
the LAM philosophy.

IRISSYS® addresses the LAM requi-
rements through its core features:

Multi-layer linear representa-
tion of railway infrastructure
including persistent data
integrity on network changes

Scalable analysis features
from single value evaluation
up to network wide data
aggregation

Comprehensive cross-domain
data analysis capabilities with
complete data history

Sophisticated business rule
engine to implement custo-
mer-specific maintenance
approaches

Adaptable data integration
interfaces for various sources
e.g files, databases, APIs

Live data validation including
automatic integrity and plausi-
bility checks as well as corre-
lation to historic data sets

Data exchange engine for
incorporating existing
structures and definitions
from connected 3rd party
applications

IRISSYS® represents an enhancing
data platform for and with continuous
customer focused development.

SNOISIA0 a4 LL48 VI
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banedanmark

Company Facts

3102 km
Infrastructure owner
Since 2010
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IRISSYS® Use Cases

Central condition
analysis and monitoring
system

Customized treatment
process for safety related
exceptions

Automated decision
support system for
maintenance planning
Data exchange with ERP
systems

Datasets

Track geometry

Rail and non-destructive
testing

Overhead line
Clearance profile
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ULTRASONIC
DEFECTS

In addition to data recorded by measurement vehicles, ultrasonic images,
so-called ,BScans", are used for the analysis of the rail condition. As part

of the import process, the ultrasonic measurement data is categorized into
potential defects (suspects) with a certain severity and labelled with an
unique identifier. BaneDanmark has defined a specific business process in
which the suspects are analyzed and treated based on a workflow with
dedicated states.

Validation of Suspects

The maintenance engineer is
performing an on-site review of a
given suspect. Based on the vali-
dation, the maintenance engineer
creates a defect report including
images and remarks.

This defect report is uploaded to
IRISSYS® from a mobile device.
During the wupload process,
IRISSYS® validates the entered in-
formation of the track engineer and
confirms the submission.

In case of validation issues, the
suspect is rejected with a detai-
led report (e.g. invalid location
information).

Defect Management in
IRISSYS

The defect management in IRISSYS®
is a custom built solution and
consists of a detailed data model,
dedicated business rules and a
comprehensive history which all-
ows to find and trace the relation to
previous defects or suspects.

The data model identifies each
defect unambiguously, contains pro-
cess information and stores more
than 70 properties for a given defect.

Connection ERP

In order to plan maintenance ac-
tions for treating defects, informa-
tion is exchanged in both directions
with Banedanmarks ERP system.
IRISSYSP® can trigger the creation of
a new work order. It will be enriched
with the technical data inside
IRISSYS®,

Data Analysis

Ultrasonic defects and suspects
can be visualized alongside the
track graphically including the as-
sessment of the condition and his-
torical information. With the unified
analysis system, additional data do-
mains can be integrated on demand
to support root cause evaluation.
In addition to the representation,
defect information can be edited.
Updated information is exchanged
automatically with the connected
ERP system.

Interface to an
External System

The interface between
IRISSYS® and an exter-
nal IT system (e.g. ERP)
is a standard integration
scenario when imple-
menting IRISSYS® at a
customer.

Depending on the
technical requirements
from the customer,

a direct connection to
an application or
utilization of an
available enterprise
service bus is usually
realized via a web
service or REST API.

IRISSYS® is able to
provide custom-built
and use-case oriented
interfaces to adopt
existing rules and
definitions which
simplifies the imple-
mentation process.

15
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SWITZERLAND

Company Facts

3.265 km
Infrastructure owner
Since 2016

IRISSYS® Use Case

Central condition
analysis and monitoring
system

Data exchange with ERP
systems

Customized treatment
process for safety related
exceptions

Customized user interface
for infrastructure
maintenance and
renewal treatment
Integrated GIS viewer

Datasets

Track geometry

Rail and non-destructive
testing

Overhead line
Clearance profile
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EXCEEDANCE MANAGEMENT

IN SWISSTAMP

The Schweizerische Bundesbahnen
AG uses IRISSYS® as part of the
swissTAMP project. Exceedances
are a central element in the process
of condition diagnosis at SBB AG.
The attributes of severity and priori-
ty play an important role. Exceedan-
ces can occur based on manual or
automatic inspections. An example
of an exceedance resulting from
a manual inspection is a loose rail
fastening, while an exceedance from
an automatic inspection is the squat
detection. In swissTAMP, exceedan-
ces are registered automatically. Du-
ring the registration process, recur-
rent exceedances are detected with
complex algorithms. The content of
these exceedances is updated and
aggregated accordingly.

The treatment of exceedances is
represented by a custom process
in swissTAMP. Multiple interfaces
to other IT systems have been im-
plemented in order to accomplish a
full integration into the existing busi-
ness processes of the customer:

= Mobile app for manual track
inspection
Viewer for videos/images from
automatic track inspections
Resource management SAP-PM

Exceedance
registered

Status: open without

False positive

Registered as duplicate

Exceedance
treatment discarded

\

maintenance action

4

Status: open with | S
maintenance action
Status:
Closed

|
-®

Maintenance action Exceedance
scheduled not registered

Exceedance
rectified

Exceedance
treatment finished

Famatity

[ERt

BT

Exceedance List

All exceedances of the permanent way are gathe-
red from the different available sources and are
assigned to the operating asset manager who is
responsible for the related area.

Maintenance Activity Group

In order to treat and rectify an open exceedan-
ce, a maintenance activity can be defined in a
different SBB-specific user interface which is
called ,Maintenance Activity Group". This main-
tenance activity is then assigned to the related
exceedance by the user. In doing so, the status of

Mg st driagn it Bt g ha”

The operating asset manager can view and mana-
ge the exceedances of his or her area of responsi-
bility inside a SBB-specific user interface which is
called ,Exceedance List".

the exceedance is updated automatically by the
system. As soon as the maintenance activity has
been performed, the operating asset manager is
notified. The last step is closing the exceedance
officially inside the ,Maintenance Activity Group"”
user interface.
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Company Facts

1138 km
Infrastructure owner
Since 2014
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IRISSYS® Use Case

BoE
W -

Central condition
analysis and monitoring
system

Turnout inspection

Data exchange with ERP
SSIEINE

Exception management
Maintenance planning
Bridge life cycle
monitoring

Data Domains

Track geometry
Rail

Turnout
Clearance profile
Bridge condition
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Verilication and
WorkOrder

Based on the received information
in the email, graphical analyses are
used to verify the reported excee-
dances. If an exceedance is verified,
then a work order can be created
and exchanged with the connec-
ted ERP system. If an exceedance
was identified as a false-positive, it
would be black-listed for future con-
dition reports.

This automated work flow to mo-
nitor the condition and generating
the report including follow up ac-
tions is also available for the turnout
domain.




ProRail

Company Facts

7970 km
Infrastructure owner
Since 2003
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IRISSYS® Use Case

Central condition
analysis and monitoring
system

Distribution platform for
maintenance information
Automatic data

import and validation
functionality

Automatic track and
switch model update
Integrated GIS viewer

Data Domains

Track geometry
Overhead line

Rail profile

Rail and non-destructive
testing

Switches
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Branch Wide Monitoring
System (BBMS)

ProRail is responsible for the Dutch
railway network and has been using
IRISSYS® since 2003. In 2012, Pro-
Rail launched a new project in order
to centralize the diagnosis and the
monitoring of the condition of all
infrastructure elements. This pro-
ject has achieved to implement an

Standardized National-
Wide Network Model

With the introduction of BBMS, a
complete detailed national network
model was made, which serves as
a basis for all parties of the main-
tenance process like measure-
ment providers and maintenance
companies. This linear track model
provides geographic and suppor-
ting administrative data. Every six

open platform for the maintenance
process. The maintenance of the
infrastructure is tendered on the
market based on a regional division
of the country. This platform is
called Branch Wide Monitoring
System (BBMS) and IRISSYS® is
the core.

months, a new version of this mo-
del is processed incorporating up-
dates based on the current external
situation. The import process of a
new track model version is a com-
plex custom workflow which is fully
automated. As a result, not only is
the new version of the track model
accessible to system users, but pre-
vious versions of the track model
are also still available as snapshots
in the system.

Central Data Access for All
Maintenance Participants

In addition to the linear track model,
ProRail also provides and maintains
a detailed switch model. Due to the
quality of both models, the data im-
port process for all data sets such
as track geometry, catenary, rail
defects and switch inspections
could be implemented with a very

Switch Inspections

One of the challenging data sets is
switch geometry. The switches are
measured loaded with dedicated
measuring vehicles. The geometry
and rail profile data are supplied to
BBMS in a standardized open for-
mat. The import of switch measure-
ment as well as the validation of the
supplied data is done automatically.
Before releasing the data to end-

high degree of automation. With
the pre-configured analyzes, a cor-
rect assessment of the data regar-
ding safety and maintenance need
can be made. Unique about BBMS
is that all connected contractors
can log in to use the information
in order to coordinate their main-
tenance activities within their own
regional areas.

users of BBMS, specific cases are
checked manually by specialists.
After the data has been released
a switch can be analyzed in de-
tail in graphical views and reports
with several assessment levels and
geographical localization in GIS.
The condition is evaluated based
on specific measurement points,
which are maintained as part of the
switch model and with continuous
measured values with assessment
against dedicated areas in a switch.

i = e e e
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SNCF

Company Facts

49,500 km
Infrastructure owner
Since 2019

IRISSYS® Use Case

Central condition
analysis and monitoring
system

Navigation to connected
customer systems
Automatic data import
Monitoring of inspection
intervals

Maintenance impact
analysis

Data Domains

Track geometry
Rail

Overhead line
Signalisation
Clearance profile

FRANCE
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AUTOMATIC DATA IMPORT IN

CLOUD ENVIRONMENT

IRISSYS® participates in the
TOTEM (Traitement Opérati-
onnel des Tournées des En-
gins de Mesures) program-
me at SNCF RESEAU, which
manages the processing and
analysis of condition data
from France's entire railway
infrastructure.

The SNCF RESEAU IT-stra-
tegy requires the deploy-
ment of IRISSYS® in a public
cloud environment instead
of an on-premise setup.
Additional services to ope-
rate the system are provided
e.g. monitoring, user and da-
tabase administration.

User Access

The end-users have access
to the application in the

cloud via the IRISSYS® Web- 474 Weg(&]ﬂ@ﬂ

Edition. Users can naviga-
te between other related

SNCF RESEAU systems and
IRISSYS® to determine the
infrastructure condition in
a comprehensive way. With
this approach a root cause
analysis of different informa-
tion sources can be perfor-

med.

The end-users are distribu-
ted over the entire country
with different authorisation

levels.

IRISSYS® utilizes multiple
data sources for retrieving
and processing information.
Most of the sources are ad-
dressed by SNCF RESEAU-
specific APls.

The data integration proces-
ses are designed to run in
a fully automated way. The
operational sequence is log-
ged in order to guarantee the
traceability of all actions and
support administrative tasks.

The system is configured
to allow access only to the
corresponding part of the
network and the functional
scope of the competencies.

[ ®

w

|IH| ——

Track Model
API

Measurinng
data APi

||

Intervention

Management API

API

Automatic Import

Measurement data is impor-
ted automatically with a complex
management of different states.
The first step is to evaluate if a new
delivery was published. A download
task then downloads the measure-
ment run or triggers dedicated pro-
cesses if the download fails.

© @

In the next step the data is imported
into a dedicated raw database. After
this stage SNCF RESEAU specific
treatments are performed and ap-
plied.

At the last stage the data is finally
released to a dedicated database
accessed by end-users.

—®

Automatic Download Structural Import
detection of new new validation of measurement
measurement measurement measurement run to raw
runs in API run run database
\. \ \_ \_
@ 0 ¢
~ ‘ - \ - | S
Content Release
validation of Exception measurement
measurement handling run to end-user
data database
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Company Facts

2,673 km

Infrastructure owner
Infrastructure maintenance
specialist

Since 2002

IRISSYS® Use Case

Central condition ana-
lysis and monitoring
system

Decision support system
for maintenance plan-
ning

Manual switch inspec-
tion in the field

Interface to ERP system

Data Domains

Track geometry
Overhead line
Rail profile
Switch inspection

TRENETHERLANDS
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SWITCH INSPECTION

IN THE FIELD

The First Customer

Strukton Rail is one of Europe's lar-
gest railway infrastructure mainte-
nance companies. They were one of
the first companies which believed
in digitalization of the maintenance
process as one of the key success
factors to establish an efficient way
of working. Strukton Rail was the
first customer of IRISSYS® which
supported the development and
provided detailed insights in practi-
cal use cases which needed to be
covered. The system is fully hosted
and operated by ERDMANN-Soft-
waregesellschaft mbH.

Manual Switch Inspection

Strukton Rail has been using IRIS-
SYS® for manual switch inspections
for more than 10 years now. For this
purpose, a mobile device with an
offline configuration of IRISSYS® is
used. With this configuration, the
inspector collects condition data
directly at the switch in the field.
The data collection is supported by
a customer-specific user interface
which has been developed to sim-
plify the measurement data input
due to the special requirements of a
switch inspection process.

Custom-Specific User
Interface

This user interface of IRISSYS®
shows a graphical overview of the
switch layout including the points
to be inspected per measured para-
meter. During the data input, quality
checks are applied to the entered
value immediately and the inspec-
tion result is assessed according to
the locally applicable regulations.
This allows the inspector to determi-
ne on-site ifimmediate actions must
be taken.

In-Otlice Workflow

After completion of the inspection,
the condition data is transmitted
to the main IRISSYS® server of
Strukton Rail. Every morning, a re-
port is automatically generated by
the system and sent to the various
maintenance teams. Information
is exchanged with an ERP system,
where work orders for the related
maintenance actions are created.
As part of the reporting to Strukton'’s
clients, a summary can be created
stating details about the progress of
the switch inspections and the ove-
rall quality.




BANE NOR

Company Facts

4,200 km
Infrastructure owner
. . - Since 2012

IRISSYS® Use Case

Central condition
analysis and monitoring
system

Automated decision
support system for
maintenance planning

Data Domains

Track geometry
Overhead line

Rail profile

Rail and non-destructive
testing
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PREVENTIVE AND CONDITION
BASED REPROFILING

- Corrugation
- Eddy current
- UT defects

- Equivalent conicity
- Rail wear
- Thresholds

Bane NOR is the owner of the rail-
way network in Norway. IRISSYS®
is used to store and analyse the con-
dition data as well as to provide de-
cision support for track engineers.
The system is deployed in an on-
premise scenario. Operational and
strategic maintenance actions such
as rail profiling are planned and eva-
luated in the solution.

« Curves
- Smart distance
+ HH-rails

Lile Time of Rails

The lifetime of the railway infras-
tructure, especially the rails, plays
a key role in ensuring that trans-
port remains a sustainable solution.
The degradation of rails depends on
various factors like type of defect,
location of defect, curve radius, axle
load, line speed and rail steel hard-
ness.

The life cycle of the rails can be
optimised using a data driven rail
reprofiling management system
as implemented with IRISSYS® at
Bane NOR.

- UT-defects
- Renewal

- Depth

- Length

- One or two rails

- Remaining
lifetime/value

Data Driven Rail Reprofiling

The main inputs are condition data
of relevant sources managed by
IRISSYS® as well as safety and
maintenance regulations. Bane NOR
has introduced a sophisticated rule
system to determine the locations
with need of rail reprofiling.

At the beginning of the process, the
rail sections that potentially require
maintenance are identified using
only condition data. The next step is

- Line

- Track

- From-to km
- Rail

- Depth

+ Reason

- Warnings

an optimisation based on technical
criteria, which leads to an extension
or reduction of a potential location.
At the end, an economic optimisa-
tion is applied to consider the costs
and the remaining life time. The final
output is an automatically generated
overview of sections with need of
reprofiling and maintenance related
information.

39



NFRA

Company Facts

180 km
Infrastructure PPP contractor
Since 2006

g

IRISSYS® Use Case

Central condition
analysis and monitoring
system

Decision support
system for maintenance
planning

Custom apps with sys-
tem integration

Data Domains

Track geometry
Overhead line

Rail profile

Rail and non-destructive
testing

THE NETHERLANDS
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MOBILE APP INTEGRATION

One System for all
Condition Information

Infraspeed Maintenance bv manages
the full maintenance of the Nether-
lands' sole high-speed railway line.
The project is structured as a 30-year
public-private partnership (PPP) con-
tract. Since the start of the contract,
IRISSYS® has been used as primary
infrastructure management system to
store all condition-related informa-

Mobile Apps as Extension
of IRISSYS®

In order to simplify and optimize
their maintenance processes, Infra-
speed Maintenance bv introduced
three mobile apps assisting the track
engineers in their daily work. All
three apps have been developed by
ERDMANN-Softwaregesellschaft
mbH and have a deep integration
into IRISSYS®. There is an app for

tion. The track inspections are done
based on a fixed frequency. The
inspection results are imported di-
rectly into the system and are pro-
cessed and analyzed afterwards
in order to get a detailed overview
about the degradation at the ear-
liest possible stage. The IRISSYS®
environments of Infraspeed Main-
tenance bv are hosted at the Erd-
mann data center.

manual ultrasonic inspection, for
visual rail inspection and a locator
app supporting the operator in the
field with the localization of his or
her current position on the track
based on infrastructure properties
without relying on GPS coordi-
nates. All apps can be used offline
and are connected to IRISSYS® via
a custom API. They are developed
to run on Apple devices which was
the platform of choice by Infraspeed
Maintenance bv.

Manual Ultrasonic Inspec-
fion with App Support

Before an inspector goes into the
field to perform a manual ultrasonic
inspection, the ultrasonic suspect
locations to be inspected are pre-
pared in IRISSYS®. As a second
step, the measurement points are
downloaded to the ultrasonic in-
spection app. During the inspec-
tion on site, the inspector can
add investigation results such as
measurement data, images and

Benefits of App Integration

The use of mobile apps for manual
inspections in the field together with
the close integration into IRISSYS®
has brought major benefits for the
overall maintenance process of In-
fraspeed Maintenance bv. In addi-
tion to the lowered administrative
effort due to a streamlined inspec-
tion work flow and optimal use of
previous inspection results, the data
quality could be raised significantly

written remarks to the related ul-
trasonic defect. If the ultrasonic
app has an online connection, the
gathered information is transmit-
ted back to the IRISSYS® server as
soon as it has been released by the
inspector. If the app is offline, the
transfer can also be triggered ma-
nually at a later point in time. Once
the information is transmitted, a
maintenance engineer can imme-
diately analyze the incoming ultra-
sonic reports in the office and take
follow-up actions as needed.

because of validations and checks
which are applied to entered values
directly at the time of input. The time
from entering inspection results un-
til the start of further analysis in the
office has also been decreased sub-
stantially. On top of that, the pre-de-
fined inspection workflow and the
user-friendly interface of the apps
enabled Infraspeed Maintenance bv
to contract external measurement
parties in addition to use own per-
sonnel.
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Company Facts

6.600 km
Queensland Government
Since 2018

IRISSYS® Use Case

Central linear asset
analysis system

TQl prediction
Integrated GIS viewer
Integrated video viewer

Data Domains

Track geometry
Rail profile

_ Overhead line
I . 5 _ 3 - Maintenance data

AUSTRALIA
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SEAMLESS INTEGRATION OF
VIDEO STREAMING INTO ANALYSIS

Queensland Rail uses IRISSYS® for
condition monitoring in the state of
Queensland in Australia. The system
is deployed as an on-premise solu-
tion and is operated by the company
itself.

Common Reference Mode

The permanent way, as the main
,operational infrastructure” with
many thousand miles of track, is
subject to usage-related or un-
forseen changes that can lead to

damage or disruptions. Rail assets
must be maintained, inventoried and
monitored systematically using the
latest available inspection techno-
logies to meet safety requirements
and economical boundaries.

Any retrieved measurement data
must be referenced by a common
linear asset model to recognize
the changing conditions from the
same location. Additional informa-
tion supports the decision maker
to understand the root cause and
select the appropriate maintenance
action.

0 O & 14T A~ resoecive: | Froot View

Real World Connection

High-resolution cameras are in-
creasingly deployed to provide track
engineers in the office with a com-
prehensive view, enabling them to
correlate technical condition data
with real on-site occurrences. The
main challenge is based upon the
correct projection of the GPS-refe-
renced video onto the common re-
ference model.

The video recording is captured with
a fixed frame rate while the train is
moving with non-constant speed.

Ferund F

0 QWWPW S
:ﬂw

] ¥ F ¥ T ®¥8 i [

This circumstance needs to be con-
sidered during the processing and
playback of the video if other infor-
mation (e.g. track geometry) has to
be synchronized.

Whilst streaming the video, IRIS-
SYS®is compensating the changing
drift between the non-linear distri-
bution of the frames in terms of lo-
cation and the linear position of the
analysis.
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THE NETHERLANDS

£ ) VolkerRail

Company Facts

1.790 km
Infrastructure contractor
Since 2004

N

IRISSYS® Use Case

Central condition ana-
lysis and monitoring
system

Decision support system
for maintenance plan-
ning

Automatic exchange with
ERP system

Data Domains

Track geometry
Overhead line

Rail profile

Rail and non-destructive
testing
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MAINTENANCE
PLANNING WORKFLOWS

Shared Data Basis

VolkerRail is a major maintenance contractor in the Netherlands and the
IRISSYS® system is fully hosted and operated by ERDMANN-Softwarege-
sellschaft mbH. VolkerRail's customer provides the pre-validated measure-
ment data and the underlying network model in an open digital format. These
circumstances allow the automated import of infrastructure items and their
condition into VolkerRail's system.

Maintenance Planning

VolkerRail enriches the imported
data in their own IRISSYS® environ-
ment. It consists of custom-desig-
ned analyses and special workflows
for maintenance planning, including
user-defined application interfaces
to enter maintenance actions such
as tamping, milling, and rail rene-
wal. All entered maintenance ac-
tions are transmitted automatically
to an ERP system. There is a link
between the maintenance actions

Ultrasonic Defect
Management

A particularly complex maintenan-
ce work flow is related to ultraso-
nic defect management. Ultrasonic
measurements are performed and
provided by VolkerRails’s customer.
The information can be accessed via
a dedicated contractor API. This API
has been connected to VolkerRail’s
IRISSYS® instance which down-
loads the defect reports for further
processing automatically. The defect
reports are transmitted in a custom
XML format which contains infor-
mation about location, defect type,

defined in IRISSYS® and the stored
items in the ERP system. This way,
status information about the execut-
ion of the maintenance actions can
be transferred back from ERP sys-
tem into IRISSYS®. One of the main
benefits of this two-way connection
between both systems is, that the
track engineer has an up-to-date
overview about the condition of the
infrastructure including the histori-
cal development and the status of
the proposed maintenance actions
at the same time.

severity and further details provided
by the original measurement source.
In addition to this data source, Vol-
kerRail's IRISSYS® instance is also
supplied with maintenance actions
from an external field inspection ap-
plication. All information from these
two data sources is combined and
validated in IRISSYS® to obtain a
full picture of the occurrence, root
cause, and maintenance status of
an ultrasonic defect. After the main-
tenance engineer has controlled
and closed an ultrasonic defect, he
or she can authorize to release the
upload of all information back to
VolkerRail's customer via the API.
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RHOMBERG

SERSA

Company Facts

2.000 km

Full railway engineering service
provider

Since 2014

IRISSYS® Use Case

Central condition
analysis system
Verification of
maintenance quality
Approval for new
constructed tracks
Fractal analysis
Integrated GIS Viewer

Data Domains

Track Geometry
Catenary
Rail

SWITZERLAND
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FROM TRACK GEOMETRY
DOWN T0 SUBSOIL

Rhomberg Sersa
Rail Group

The Rhomberg Sersa Rail Group
provides IRISSYS® as a service so-
lution for narrow gauge railways.

In addition to standard features, the
Rhomberg Sersa Rail Group also
applies analyses which are based
on the mathematical model of the
fractural analysis and are configured
in IRISSYS®, The customer thereby
utilizes an additional integrated sys-
tem component for asset analysis
and assessment. ERDMANN-Soft-
waregesellschaft mbH hosts and
operates the system in the in-house
data center as part of the service
contract.

About Fractural
Analysis

A polygonal line with segments of
equal length is calculated from the
measurement parameter vertical
alignment. As the segment lengths
are incrementally reduced, the sha-
pe of the polygonal line approaches
the original measurement signal.
The graphical presentation of diffe-
rent segment lengths in relation to
the overall length of the polygonal
line allows a conclusion of potential
issues in the permanent way's sub-
structure.

Empirical tests have proven, that a
high slope of a regression line from
the curves points to different layers
in the substructure. The evaluation
of the slopes in the mid and long-
wave section is an indicator for the
root cause based in the ballast or in
the subsail.

RSRG Diagnostic

RSRG Diagnostic offers
measurement services
of track geometry, cate-
nary and rail profile for
multiple independent
Swiss narrow gauge
railways. The planning
of maintenance and re-
newal is also part of the
services. IRISSYS® is
used as measurement
database, evaluation
platform and visualiza-
tion component.
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SYSTEM LANDSCAPE

IRISSYS® offers multiple application
types tailored to different use cases.
End users primarily access the sys-
tem via a web application that re-
quires only a modern web browser.

For data import management, ad-
ministrative tasks, and advanced
analyses, the solution also provides
dedicated desktop applications.

IRISSYS® DesktopEdition

Microsoft Windows
Accessibility:

Local installation

Remote access (Microsoft RemoteDesktop & RemoteWeb, Citrix)
Use Cases

Data import

Administration & maintenance

Extended analysis

IRISSYS® WebEdition

Web application (platform independent)
Accessibility:
Modern browser
No plugins required
Use Cases
Data analysis
Quick reporting
Touch support
Manual on-site data input including recording of pictures
GPS tracking

IRISSYS® is based on a scalable
client-server architecture. The ser-
ver core and the web services are
located in the server layer which
all clients applications are commu-
nicating to. The IRISSYS® storage
engine allows the easy adaption
of arbitrary database management
systems. The internal IRISSYS®
server components are not tied
to specific database logic or im-

plementation and can utilize any
database management systems
through the storage engine which
is required by the integration sce-
nario.

For general tasks, IRISSYS® provi-
des integrated interfaces to wide-
ly-adopted 3 party solutions. They
are connected to the application or
the server layer. Customer specific

3" Party applications, which need
to be connected are following a
different approach. Due to the
wide variety of functional capabi-
lities, IRISSYS® does not provide
an open standard API. To allow a
flexible interaction and a simplified
integration approach, custom APIs
are implemented to cover dedica-
ted requirements with the intro-
duction of IRISSYS®,

&
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IRISSYS® DESKTOP EDITION IRISSYS®WEB EDITION crystal .
APPLICATION LAYER L2 LabVIEW A auroceowapso
Standard Interfaces
Load Balancer . . Use-case optit
IRISSYS® SERVER CORE IRISSYS® WEB SERVICES CUSTOM API
L J Custom Interfaces
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IRISSYS® can be operated in com-
pliance with the customer’s IT poli-
cies and regulations. The range of
the deployment scenarios is spread
from a self-hosted on-premise set-
up to the operation on a cloud in-

_stance.
P

ERDMANN-Softwaregesellschaft
mbH operates a certified data cen-
tre in Germany, dedicated only to
the operation of IRISSYS® custo-
mer installations. About half of our
customers are currently hosted and

operated with the offered services.
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BUSINESS RULE ENGINE

One of the key factors behind the
continuous growth of the IRISSYS®
customer base is its high level of
adaptability to diverse real-world
requirements. The adaptability is es-
tablished by an integrated business
rule engine.

The engine can be utilized in every
integral part of the system:

« Datainterface
Data validation
Import workflow modelling
Data transformation

Graphical display
Data aggregation
KPI calculation
Regression analysis
Prediction modelling

Reporting

Data exchange with
3rd party systems
Data export to files
API pre-processing
Notifications

Business process modelling

Automation procedures

The business rule engine is a
no-code configuration environment.
It enables a graphical implementa-
tion of tailored functions suitable for
a dedicated use case and can be
used by every trained user. The prin-
cipal philosophy of the internal mo-
dular architecture is follows the IPO
model.

The IRISSYS® business rule engine
offers several key benefits: it allows
new functions to be created without
modifying the platform's  source
code, streamlines deployment by
eliminating complex software dis-
tribution, and accelerates develop-
ment cycles by leveraging existing
user experience functionality.

DATA WORKFLOW "BASIC DIAGRAM"

Input

DATA ACCESS

Data access: Data access:
Measurement data Asset data

Data
calculation

DATA EVALUATION

Data
assessment

Thresholds

Output

User selected tracks

Query database
for e.g. twist
and permitted speed

Build pairs of values
(twist <> speed)

Classify data based
on configurable
thresholds

Graphical display
of results
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CUSTOMERS

Country, Customer From

DB Systemtechnik - TZF 2007 201

EBA: The Federal Railway Authority 2013 -
Cemenos

ProRail bv 2003 -

Strukton Rail 2002 -

BAM Rail bv 2003 2012

Eurailscout Inspection & Analysis bv 2003 2022

Volker Rail 2004 -

Infraspeed Maintenance bv 2006 -

GVB Amsterdam 2010 -

RET Rotterdam 2022 -
N A E

Network Rail (High Speed) Ltd. 2005 -
soenn ———

Slovenske zeleznice d.d. 2003 2005
I A E

Banedanmark 2010 -
o

Bane NOR 2012 -
I E

Office National des Chemins de Fer (ONCF) 2010 2017
T E

Israel Railways Ltd. 2014 -
B E

SBB AG 2016 -

Rhomberg Sersa Rail Group 2014 -
N A E

TREALIS 2015 -

EIFFAGE Rail Express LGV BPL 2017 -

SNCF RESEAU 2019 -
s

Queensland Rail 2018 -
I S R

LTG INFRA 2022 -
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PARTNERS

TREALIS

20/22 rue des Petits Hétels
° 75010 Paris
trealls France
info.france@eurailscout.com
Tel: +33 142 46 82 87

COWIA/S

Office Address:
(D‘ ‘ ] I Parallelvej 2
y _ 2800 Kongens Lyngby
Denmark

Tel.: +45 56 40 00 00
www.cowi.dk

Gridware BY,

Gridware Schroeder vd Kolkstraat 9BS
fev devter e frust 3511 HR Utrecht
www.gridware.n|
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Head Office

ERDMANN-Softwaregesellschaft mbH
Dr.-Kahlbaum-Allee 16

02826 Gorlitz

Deutschland

Tel. +49 (0 35 81) 47 610

eMail: info@erdmannsoftware.com
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Subsidiary
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