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Goals

m= RailML for Lean Engineering

e High quality Interlocking @

e At less cost Ox@

re Prorail data in RailML ?
e data that an /L needs




T ped .
. .me,.
4o 3
11 E
hmf
£ £ -
583

ing

Interlock

Status Quo

L -
=
=
)
(&)
-
-
e
v
(C
| -
G
c




Modelling Tenets
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1. Can mostly be mapped to the Infrastructure schema
2. Contains relations for use by the Interlocking schema
* |LX—announcement ,

S404-—m pomt signal relation

* Flank protection - ~ |
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el Avoid derived data

e  AUtomated data checks

Data quality is essential

@2

e e.g. age and date of birth <§
e Should we store both (x,y,z) and m|Ie Qe

* Are speedprofile o
e Giventh

ﬁa@@ghrm interlocking design rules into algorithms ?

A( Precision and reliability

e Are distances precise ?
e Are distances reliable ?




Signals are nodes and objects

PDS:IIxII
absPos="!
vmax="101
dir="dow

«/speedchanges>

<levelCrossings>
<levelCrossing id="Hlm

]_:IEIS=“X“
ab=Po=s='

</levelCrossings>
</trackElements>

<gcsElements>

<signal

<sgignal

<signal

<gignal

ig="Sptn 1402"
]_:IDS=“}:“
abaPoa="5.135"
name="1402"
dir="up" />

ig="5ptn 1407R_1600"

pDS=IIxII
abaPos="5.100"
dir="down"

virtual="trne"

dezcription="0Open track to stati

ig="&ptn 1407R 1601"
]_:IDS=“JC“
abaPoa="5.100"
dir="gp"

virtual="trus"

C:::::> ‘lIII' GUI plus NOW
OBE L Fngineering rules > EVP
T national X80 FUTURE
SvA

Figure 15 OBE to topology conversion. EVP is Siemens format

The Prorail specifica can be attached to the any ##other extension point in RailML. Prorail will
need a schema for modelling signal attributes that can't be captured in standard RailML.

<!'—MNamespace xmlns:ns54=http:/ /ergensBijProrail /ns/N554.x3d>

<zignals>
<zignal id="S5ptn_ 1404" pos="X" absPos="35.133" name="BED SEIN" dir="up">
<n=s54:bediendSein type="gloeilamp®™ lichtbak="true"
techniek="glasvezel">
<line switchable="trus"»
</zignal>

RailML IS provides generic signals

“our” signals will be an extension—I1S or IL ?

An interlocking signal is a software object

s

* Propertiese caught in RailML

dezcription="0pen track to statis

id:ll}:ll

—— ——

e Methods caught in Interlocking software




= Mail Signal Plan e
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Signal aspects relate to routes

* |Interlocking sets signal aspect plus speed code according to
signal plan

* Routes

— can be composed from atomic routes
— very much like linked lists
— NO need to capture composite routes




Conclusions and recommendations (1)

Build the bridge between IS en IL

e |L needs associations between elements
e Route setting needn’t be complex...

— Visualise RailML

-| ® Integration with designtools, GIS

e Users prefer map-based tools to raw data

e RailML can store various coordinatesystems

e Avoid that OCS displays, track plans etc. lead separate lives

N Ensure data quality

e Prerequisite for cost reduction

e Reduces human error

e Complete and precise

e Reliable, i.e. is the probability of erroneous data sufficiently low




Interlocking Process (V-)Chain

Interlocking Engineering Design

1) Project
initiation

2) Project
Definition

3) System
Requirements

Analysis &

Theorefical
Perfarmance
Analysis

4) System
Specification

5) Engineer
system IT

Optimization feedback

11) Operation &
Maintenance

10) System
» Integration &
Acceptance

9) Installation

8) System
Behavior

7) Hardware
configuration

6) Implementation

Physical System
Preparation &
Performance Analysis



Interlocking Engineering Design

Project Initiation

\

* Client Requirement Specification

ProRail

Mavarés |4 Grontmi + Solution Alternatives / System Requiremenits (FIS)
= Final Design / IXL Area Specification (RVTO)
Eﬂ AR'CADIS * Signal Overview Maps (SWOD)
K] Verebus
-

* Data Preparation
[ALSTOH| *T0S
Engineering st

3
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» Test Protocol

P!B_Rai = Emulate Interlocking
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Interlocking Engineering Design
The Status Quo

Start Design Engineering Dry test



Interlocking Engineering Design

* Design
— Fluctuating requirements
— Many and ambiguous processes
— Error prone, i.e. many parties and manual transfer
— Design from scratch
* Engineering
— Considerable fixed costs
— Input variety => niches and many tests
— Data translation imposes challenges

e General: Time is cost driver!



railML’s Transformation of Chain

rallmML -
— —rallmL

rallmML:

rallML:
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Project
Definition

Design IXL Area Engineer IXL IT



Performance Measurement: Lean

Benchmark needed

*\Womack and Jones
(1996) introduce Lean
Production

*Lean Engineering Design
unexplored

*Transformation
strategies plausible




Transformation of the Interlocking Engineering Design Chain

Structural Lean Improvement : Lean Policy Improvement

Waste Elimination Open Source Tools

Value Added Activities

‘Information Sharing /
Collaborative Working

Standardization

Modular Design Flow

Pull

Waste Priorization

Perfectionism



Performance Improvement
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Status quo RailML Lean Benchmark




Conclusions for railML in Interlocking
Engineering Design (2)

* railML especially successful to reduce:
— Complexity
— Non-value added time
— Validation cycles

* railML lacks improvement potential on:
— Cost
— Productivity
— Risk
— Non-value added work



Success factors

Single database
Non black box - visualization
Safety case

Integration with other signaling systems and
engineering parties

railML v2.2 progress
Best practice
Transformation strategy



