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MOTIVATION & BACKGROUND QOO0

Infrastructure asset management is a comprehensive tasks that
needs to integrate asset data with processes and software tools.

Data-driven infrastructure asset management

DATA

= Asset portfolio, performance, and condition
= Cost for maintenance, renewal, and investment
» Maintenance and renewal requirements

INSIGHTS

Condition evaluation trends
Maintenance and renewal needs
Funding need

Forecasting

DECISIONS

How much to spend, where, when, and why
Maintenance and renewal needs prioritisation
Funding negotiations

Maintenance and renewal planning
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MOTIVATION & BACKGROUND ‘

Good top-level decisions are based on integrated approaches
turning data from the entire organization into insights.

From on-the-ground processes and data to top management decision making

Data Quality
Management




MOTIVATION & BACKGROUND .

Data quality is a prerequisite for a data driven railway that
realizes the benefits of digitalization.

Project motivation BETTER RAILWAY
DATA QUALITY & LOWER COST
IMPROVEMENT ' 0
V.
Data

DATA ISSUES

» Higher reliability

) ) = Control and monitoring of out
Preventive Maintenance » Higher accuracy for strategic

Action Data and forecasting

= Lower cost through faster and
effective maintenance

» Reliable estimation and planni
renewal and maintenance nee

igher cost

ower reliability _
ack of transparency Documentation

ack of proper maintenance Data
ack of better control and planning
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IEl STRUCTURE & APPROACH

There are four work streams. Each stream follows three-phase
process: scoping and prioritization — grouping - improvement.

Stream phases and implications

8

«Lower cost and
higher quality in
maintenance»

«Better

reporting, reliable

operation and
strategic
planning»

«Stop inflow of
bad data»

«Instill data
quality culture»

Ensure complete
data describing
asset portfolio

Set up automated
DQ monitoring

Improve data
collection to stop
inflow of bad data

Ensure that data

collection follows
principles of good
DQ management
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Preventive
Action

Maintenance
Data

Documentation

Ensure complete
data on failures,
and maintenance

Ensure correct
referencing

Integrate operation
and maintenance

Data required to
operate and
maintain assets

Data needed for
compliance and
traceability

«More efficient
and lower cost
maintenance»

«Optimized and
controlled
maintenance »

«Better
planning»

«Better planning
and execution of
work>»

«Know what is
out there»

«Better
compliance»

AFRY

AF POYRY



IEl STRUCTURE & APPROACH ’

Scoping identifies and prioritizes data issues. Issues are grouped
into improvement actions (IA) and correction process can start.

Drill down into one of the streams (e.g. master data)

SCOPING & PRIORITIZATION m IMPROVEMENT

- fraction of group data with severe issues

B impact x | impacty
e.g. safety e.g. costs

= Ruleset Creation & Blacklisting:
create rules; identify flawed data;
establish automated DQ reporting

! noissues

= Algorithmic Improvements:
run algorithmic DQ improvement

* Manual Improvements:
address remaining DQ issues
through manual improvements

I flawed data | cleared data

¥
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*Qn stands for quantities




Agenda

e

DATA

QUALITY
360°

MOTIVATION & BACKGROUND

e STRUCTURE & APPROACH
G IMPROVEMENT PROCESS
Q CONCLUDING REMARKS

AF POYRY



IMPROVEMENT PROCESS (X X X |

Automatic data quality monitoring is based on the rulesets built
in 3 levels with increasing specificity.

Modular approach for investigating data quality

= Very generic and can easily be applied to the entire

BASIC CH ECKS set of assets automatically

Automatic = Check missing values and predefined structures
and definitions (domains)

= A bit more complex but can still be

CONDITIONAL parameterized for large sets of assets

Semi-automatic = Check for presence of specified value formats Level 2
and asset relationships

= Very advanced and specific to individual

CO NTEXTUAL assets-attributes

Expert-specification » Check for logical consistences across Level 3
different assets or attributes

= Cover systematic updates,

DATA CLEANING algorithmic and manual

correction
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IMPROVEMENT PROCESS (X X X |

Rulesets range from basic ,is value registered™ checks to very
complex contextual checks across different assets or attributes.

Modular approach for investigating data quality

= Example: Is information on Material missing for a

BASIC C HE C KS particular Bridge?

Automatic » Implication: Material is a cost driving factor for
maintenance and renewal planning

Level 1

= Example: Is a Pillar relationship to the
CONDITIONAL corresponding Bridge registered?

Semi-automatic = Implication: Asset relationships are directly
affecting the hierarchy and forecasting

= Example: If switch heater is type X, then

heating system must be one of Y1-3 and
CONTEXTUAL installation year between 1990 and 2013 Level 3

Expert-specification , Implication: High uncertainty in analyses
and maintenance depending on the data
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IMPROVEMENT PROCESS (X X X |

Data quality is not a one-off exercise, but a continuous task,
commitment, and culture.

Key elements to preserve data quality

DATA CONTINUOUS DATA QUALITY
GOVERNANCE IMPROVEMENT MONITORING
«This is my data «Automatically
and these are my find and flag
stakeholders» bad data»
DATA DATA INFLOW
DICTIONARY CONTROL

«No bad data
enters from
other systems»

«We have this data
and this is what it
should look like »

«Higher precision in LCM models »

«Improved predictive maintenance»

«Reduced maintenance cost»

T
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IMPROVEMENT PROCESS .

The core process consists of identifying data issues and root
causes, defining preventive actions, and correcting flawed items.

Overall process flow for automatic data quality monitoring and improvement

= Indentify root causes RULESETS & = Establish process and context MANUAL
= Define and implement information to execute

preventive measures BLACKLISTING automated data cleaning IMPROVEMENTS
= Assess implementation » Perform automatic algorithmic

requirements data improvement

05

2]
e'-‘e

= Set up the team = Develop and verify rulesets with = Review remaining data flaws
= Generate documentation subject experts = Identify required approach
= Assess initial DQ state = Generate blacklist messages and ALGORITHMIC and resources
proposals for corrections *= Plan improvements within
= Establish automated data quality IMPROVEMENTS constraints
reporting
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IMPROVEMENT PROCESS (X X X |

Data quality is a prerequisite for a data driven railway that
realizes the benefits of digitalization.

DATA

QUALITY IMPROVEMENTS SENERLTS

(&)

. @ ’ = More accurate /
T‘ , , condition assessment I
,‘ 2000000 = Better utilization of

executed master line capacity

data improvements » Higher accuracy of
new data items

» Better renewal planning

ASSET 640°'000 » Better maintenance
PORTFOLIO e . Optimized resource IMPACT

allocation

=
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Bl CONCLUDING REMARKS 0000

Automatic data quality monitoring and improvement provides
support for data-driven strategic asset management.

Takeaways

CHALLENGE

= Lack of integrated tools
and processes for automatic AFRY APPROACH

data quality monitoring

Insufficient connectivity = Develop algorithmic rules

and compatibility across and processes for data ADDED VALUE
data sources, lack of data quality monitoring and

standardization and data improvement

governance practices Introduce standardized
data quality metrics

= Comprehensive and
systematic monitoring and
reporting of asset

Develop interactive information quality

monitoring and reporting

dashboards Foundation to establish

consistent and

Set up data governance standardized KPIs and
model to ensure end to end benchmarks

data quality ownership

DATA
QUALITY 360°

Improved crucial data with
Implement automatic data direct impact on key

validation processes processes
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What is your data
quality level?

AFRY
Strategic Asset Management

Dr. Igor Dakic
Senior Consultant
igor.dakic@afry.com
+41 76 312 16 91

Dr. Hermann Orth

Head of Strategic Asset Management
hermann.orth@afry.com

+41 77 474 58 99

AFRY Schweiz AG
Steinenberg 19
4051 Basel
Switzerland
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