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Introduction
Shift in transportation for the 215t century
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Improving railway performance

Better operation and <:|
. Standardisation } 3
maintenance I:> )\

U

Performance measurement

Globalisation
and

interoperability
(EC 1991,1996)

G,

Facilitates, terminology,
definitions, benchmarking,

integration, debate
(Kahn 2011)

Study whether
results are in line
with objectiv

Business safety! You need to measure to

know where you are!

Performance measurement of railway infrastructure
Issues and challenges

PM system and PIs are seldom:
Analysed, mapped, regulated
or standardised
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Performance measurement of railway infrastructure
Issues and challenges
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operators

Public,
Train operators,
Government

Measuring involves

all stakeholders!

The link and effect model

Consists of three parts

1. Breakdown ot

/ objectives (a) ===~ “"“‘._.'-é‘ Action st
Art ﬂ Plan \/\/\/_ threshold

4. Idertification of

improvements through
indicators and implement

2. Updating the measursment
system and aligning of

Continuous
intlicatorsto objectives

monitoring through

.
. drivers and killer=
. ﬁ .
Study N\ 3 Analysis of data for Do

ineicators, perform ance Automnatically updsted compass
killers and cost drivers with drivers and kil lers {D&K)
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The link and effect model
Top-down and bottom-up:

Mission/
Vision

Goals KPI KPI
Objectives

Strategies

R KPI PI

CSF
Pls

T

MPI PI PI

The link and effect model
Four step continuous improvement:

1. Break-down of
objectives
Act Plan

4. Identification of 2. Updating the measurement
improvements through system and aligning of
indicators and implement indicators to objectives

Study 3. Analysis of data for Do
indicators, performance
killers and cost drivers
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The link and effect model
Emphasis on the underlying factors:

(a)--___--___-_.-"ﬁ Action at
\/\/\/_ threshold
/ Continuous
(b) : , monitoring through
D&-K ! DB:K drivers and killers

Automatically updated compass
with drivers and killers (D&K)

Case study

Step 1: Break-down of objectives

International
level

National level

IM level

A%
Operational
level

Vision: A sustainable ] ¢ 5

Decision

transport system

Knowledge

Goal: Shift from road
to rail

\ <>
— - Analysis of data
[ Objectives: Quality of ]
service Gathering of data
I Reduce failures and
Increase availability . .
failure down time
\Y
[ Reduce delays ]

(In agreement to: IEV 60050-191 and EN 50126)
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Case study
Step 2: Updating the measurement system and aligning indictors

Indicators from previous work:

¢ Failures or work orders (in total, per item, track-km or train-km)
¢ Train delay (in total, per item, track-km or train-km)

¢ Punctuality (per line, line class or area)
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Case study

Step 3: Analysis of data for indicators, performance killers and
cost drivers

Riksgréansen
—-—

Kiruna — Riksgransen (Bandel 111):

Kiruna
¢ 2001.01.01-2009.12.01

e Work order (WO) system (Ofelia)

* Train delay system (TFOR)

e 7476 WOs, 1966 WOs with delays, i.e. 26 %

e 166 693 min train delay

12
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Case study

Step 3: Analysis of data for indicators, performance killers and

cost drivers

System level: { Length = measure of risk ]
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Case study

Step 3: Analysis of data for indicators, performance killers and

cost drivers

Track subsystem/component:
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Case study
Step 3: Analysis of data for indicators, performance killers and

cost dr

ivers

Risk ranks:
1926 WOs, 112 616 min delay

WOs [No.] Delay [Min]  Risk rank

S&C 404 (21%) 16880 (15%) 438

Track 308 (16%) 28590 (25%) 420

S&C: Ctrl sys. 91 (4,7%) 3069 (2,7%) 96

S&C: Motor sys. 78 (4,0%) 2724 (2,4%) 83

Subsystem Track: Joints 127 (6,6%) 4325 (3,8%) 134

Track: Rail 98 (5,1%) 18470 (16%) 209

S&C: Connector 3? (1,9%) 989  (0,9%) 38

Component S&C: Pointdrive 53 (2,8%) 1898 (1,7%) 56
15
N

Case study SO

Step 3: Analysis of data for indicators,
performance killers and cost drivers

Risk ranks over time:

x 10"
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o~ INAT
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Automatically updated compass
with drivars and killers [D&K)

Delays
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» System A

o System B

Failures
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Case study
Step 4: Identification of improvements through indicators and
implement 100
= 80 ctrl sys.
Real data simulation: s . ch motor
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Conclusions
¢ Alink and effect model is developed as a four step continuous
improvement process for the railway IM
e Algorithms are developed to analyse railway infrastructure systems and
components in terms of risk ranks, which is validated in a case study on
a specific railway section
¢ Simulations are carried out by making changes in the failure data of
subsystems and components to study the effect on the railway
infrastructure at the system level
18




Scope for further research

* Implementation of link and effect model for IMs and their further

improvements

¢ Further develop methodologies and algorithms for linking objectives and
indicators, e.g. work orders, train delay, corrective and preventive

maintenance
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Infrastructure performance analyser:
Data quality, seasonal effects, failures and delays
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Thank you!
Questions?
£3 B
N
Acknowledgement to: q =
T TRAFIKVERKET
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ST
Research Center
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INVITATION TO RAILWAY WORKSHOP on 12 December 2012
During

International Workshop & Congress eMaintenance 2012
12-14 December 2012, Luled

Theme: €Maintenance Challenges for Railway

Topics to be discussed:
1. Data Harvesting
2. Data presentation
3. Data to decision example
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Analysis of WOs and train delay data

Data quality
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Data quality

Distribution of maintenance times and train delays

Paper C:
Used for active
) repair time
Mode Median
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! Paper C:
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