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ProRail
INTELLISWITCH In brief

- project
Dealing with the Conditions and Maintenance of Swiches and

Crossings (S&C’s) in the Danish Rail system.

Primary goal:
formulate a Maintenance Performance Indicator (MPI) which

Informs about the Condition of the individual S&Cs
Work packages:

' WP1 — Instrumentation and data logging

WP2 — Signal-based condition monitoring

WP3 — Dynamic modelling

WP4 — Metallurgical characterization

WP5 — Modelling of Maintenance Performance Indicator
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Content of the presentation

*Asset management and risks
*Results at ProRail
«Strategy to improve the switch results

A MPI for switches
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Asset managment

Professionalized Maintenance & Renewal + ....

ystematic and coordinated activities and practices
through which an organization
optimally and sustainably manages
its assets and asset systems, their associated

for the purpose of achieving its organizational plan
with long term visions and goals
to meet stakeholders requirements and objectives

- Circumstances

quality,

[ Costs ( Performance
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Asset performance has three dimensions and
IS managed in two coherent life cycle phases

A=t 1. Network capacity

TN == 2. Asset functionality
a &—= o with an initial quality

Projects

Exploitation phase Processes

Reliability
Availability
Maintainability
Safety

Health
Environment
Durability

3. Network & asset quality

OmMmIn<S>X
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Risks form a universal language that connects all
parties in the life cycle

\ Performance RISK = Probability * Impact
of an irregularity

Create network capacity with
asset functionality and an
initial RAMS-quality

(= build new assets)

Design & Build\

Maintain the functionality of
existing assets at a certain
RAMS-quality level

fOperation

_/

RAMSHED = Reliability, Availability, Maintainability, Safety,
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Risk management: multi types but one method

«Strategic risks —

* Institutional or political
 Social or environmental

« Technological .

O er — One Method:

-Juridical Failure cause, -mode and -effect
Criticality analysis

*Operational risks

YV VY

Strategy
» Technology or Production ; e e . .
+ Organization Risk control activities; inspections,
* Market M&R activities, specs,.....

* Personal

« Performance \
Fmanmal risks Risk scope of an Asset Manager:

* Interest, Credit, currency rate

 Lavan cesntow o et Performance and Costs
» Budget and costs

«Calamity risks

* Nature
» Contracts
* Environment
» Suppliers
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ProRail uses risk management through the whole organization
to manage the uncertainties between goals and realization

Strategic goals
* Risk policy board: risk matrix and ALARP)* evaluation

. RIS"&C%I\ E

Business TARGETS ProRai

En- | costs | AVail- | naan | S9CI21| pc,
Salety | yiron- | manct | @bility g

PR
=if

" [ZE Qualitativi
ISK IMPACT per TARGET

RISK IMPAC

)* ALARP = As Low As Reasonbly Possible

« Enterprise Risk Management system (coso framework, ISO 31.000 principles)
* Responsibilities and corporate procedures

« Safety Management System (Railway Safety Directive 2004/49/EC)
» Business units, responsibilities, procedures, controls,
* Risk Analysis (FMECA) & Risk Control Activities
Realization ¢ Control RAMS-quality of asset capacity and functionality
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Asset performance has improved after outsourcing and the
procurement of risk based performance contracts

Separation Outsourcing of Procurement first risk based
train-track maintenance performance contract
18000
16000

14000

12000

eather

=
o
S
o

8000 Third parties

6000 Processes

# train effecting failures

2000 Technique
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The switches have contributed significantly to
the improvement of asset performance

Tender of the first risk
based performance contract

:

Weather

Third parties

1500

1000

500

Technique

# Train effecting infra failures (TAO)
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The procurement of risk based performance
contracts resulted in (the start of) a cost decrease

Outsourcing Tender of the first risk
maintenance based performance contract
€330 More severe safety rules,
RCF, more night work,
€300 inflation, input steering,.....

€250

€ 200

€150

Mio Euro

€100 3

€50

€0 -
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ICT, Data and Analytics are key to optimize the
performance/cost ratio

‘Descriptive ‘Diagnostics ‘Predictive ‘Prescriptive

analytics’ analytics’ analytics’ analytics’

Use of ICT, Data & Analytics and increase of Business value

What Why did it What is likely to How can we
happened? happen? happen? make it happen?

12



ProRail
Example of a prescriptive analytic with ‘big data’

Source: Maarten Zanen, ARCADIS, Predictive maintenance ASSET Rail

Location i ) e ) )
Aim: identification of switches with

the highest performance risk
Result: high prediction rate

Last failure

Switch type
Amount of trains
Age, part 1

Asset parameter 1
Age

Load

Age, part 2

Age, part 3 6%

* Failures

Data collection « Train effecting failures
. . . * Age

B Quantitative: fact-based Data visualization | . Maintenance

‘ B Qualitatively: experienced-based

5%

External parameter 1

External parameter 2 Data enrichment | * Locaton
« Traffic intensity
Data patterns . Traffic weight

Switch angle

Impact on the amount of failures
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Predictive analytics; a functional model helps to identify all
possible risk control measures

1/'\ /\8
Switch function ‘change track’ Feedback
is not in control Causes

Traffic : L
Traffic control
Control Command
1. Button & Relays
S I 2. Motor & Friction
ignalin
J J 3. Unlock mechanism

4. Pull-Control Rods

5. Tongue, rolls/slides
6. Lock mechanism
7. Contact fingers

8. Relays & Signal
Feedback

Switch
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Overview of the top switch risks in NL with causes and modes

Part/function Failure causes Failure Risk value (chance*impact)
mode 1 switch| Nationwide
Tongue Curved, fractured Wear 3,500 | 46,900,000
Drive (Ebi) Emergency break-mechanism broken Load 21,100 | 40,500,000
Sleeper, wood Rotten, broken, .... Aging 92 | 18,600,000
Tongue Torn, fractured Use 1,055 | 14,080,000
Drive Loose drive Vibration | 1,760 8,620,000
Wheel guidance Loose or broken bolts in guidance Vibration 700 7,400,000
Drive Loose/defective bolt, brace, lock Diverse 880 4,835,000
Drive Broken motion bar Fatigue 350 4,690,000
Drive Non-functional control bar Diverse 520 2,580,000
Tongue Loose bolts, parts, fixed role, ..... Diverse 175 2,340,000
Drive Loose bolts, wrong securing Montage 520 2,020,000
Wheel guidance Broken or loose attachment(s) Diverse 20 1,480,000
Wheel guidance Incorrect adjustment and fixing Diverse 105 1,110,000
Drive Broken compression spring Wear 530 1,010,000
Drive Loose or broken (other) parts Vibration 880 725,000
#27safety risks >700.000

Q 600000 - #310 #697

T ooy safety risks other risks

ﬁ 300.000 -

)

N (,;» \9’\, '@’\, ’19’\, ’f)'\, ’56\, o§‘>\' @'\, b(:;\r o,QN c§’;\’ @'\, 6,)'\, ,\Q'\, /\(,;\, @'\/ q;,)'» QQ’\’ Q")\/ \90’\, l 5

Number of risks
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Risk control in operation through monitoring the technical
asset quality and the system conditions and circumstances

Monitoring the construction:

1. Geometry

2. Rail quality (cracks, defects, RCF,....)

3. Integrity construction (bolt, sleepers, ...)

1

o _ 4.5 6
Monitoring drive & control:
4. Motor current
5. Feedback traffic control

6. Status of components
............. m 1
oy w
Overall:

7. “Man is the measure of all things”
Analyze, discuss, select and execute

Risk Analysis &
Control Activities

System conditions and circumstances
+ Asset data (what, where, ....)

» Utilization data

* Surrounding data

16
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The asset quality data can also be used for a
Maintenance Performance Indicator (MPI)

Available quality data of individual switches (kpi’s)

Measuring train / Measuring Inspections Traffic control
Asset database mspectlons tram/dewce & Video Sensors computers
; Status
: Integrity Status
Failures ' :
Geometry structure drive & operation
control

Kpi B Kpl C Kp| D Kpi E

Uniform quality scales
Weighting parameters

Financial
/” Switch 1:15 N\
Bref : Location 115/31.825
N
5,6 b
@ U ' /,
. )

Replacement value

Kpi A Kpi B Kpi C Kpi D Kpi E Kpi F Kpi G
MPI per condition-kpi per switch

database

Method is developed by Optima Nexus for the SBB. Prorail has decided to use
the same methodology and implement it: system per system and kpi per kpi
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Summarizing

*“Only if you can specify & monitor it, you can manage it”
*“Only if you can manage performance, you can manage costs”

*Focus on the performance risks and the most effective and efficient
methods to control the risk causes, -modes and —impact.

Improve Design Improve asset capacity, functionality and their
initial quality; invest in research and new assets.

‘Improve M&R Improve RAMS-quality of existing assets;
invest in ICT and mngt. techniques)**, and apply.

)*  Performance = capacity, functionality and (RAMS-) quality
)** Life Cyle-, Risk-, RAMS- and Information management
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ProRail

De organische groei van een
assetmanagementsysteem

Case: ProRail

After 12t October my book is
available about:

“The organic growth of an
asset management system”.

Sorry, but it is in Dutch.
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Are you still awake?

If so, do you have a
guestion or comment?
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ICT, Data and Analytics are key to improve switch
performance and lower the costs

Predictive analytics: technical condition and historical data is
combined with rules and algorithms to determine the probable
future outcome of an event or the likelihood of a situation occurring.

Prescriptive analytics: it suggests actions to benefit from the
predictions and showing the implications of each decision option.
The use of 'big data’ and machine learning are key.

21



