Rail and Aviation:
~ Different methods, same challenge...

. Effective Asset Management
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ISO55001 — the standard NI sousions

“ISO 55001 objectives centre on establishing a structured asset

management systems to optimize the lifecycle value of assets,

balancing costs, risks, and performance to meet strategic goals.”
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My journey to here...
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My research conclusions... N

“Through-lite cost management in aviation is in

sharper focus and embedded deeper.”

Reliability Centred Maintenance is mandatory
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Before divergence
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The divergence N

Regulatory frameworks
have also diverged

Commercially - driven
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Reliability-centred asset management

1970’s RCM triggered
B747 12k hours, 10 days on ground

2010’s RCM advanced, telemetry
B787 3.5k hours, 3 days on ground

N -
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Asset management philosophy

Similarities — both industries:

« Both have talented people

« Both are managed competently

« Both follow ISO55001 principles

« Technology (of asset) is comparable, slightly
stronger in Rail

* Regulatory models are similar-ish
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Through-life cost management of asset has much
sharper focus
Planning (TOTAL Planning) is evident and foremost

Understanding of effective modern maintenance is

sharp and is monitored and controlled robustly
Technology supports process, rather than driving it
Asset risks are proactively managed v risk-averse

perspective

PN

e e






Solutions

. 4 EngPro
Fleet time N

; In service ldle On maintenance
o o GO

Passenger Train Kilometers
Passenger vehicle

Kilometers
Earning money

Costing money

Cabin defects, IFE,
> carpets, seat covers,

arm rest, toilets etc.
_______________ /7

In service (flying with passengers) ldle (ground tufrnaround)

Boeing 777 - 300
2026© EngPro Solutions <>




Development

Nolan and Heap (UA)
John Moubray
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MSG, MSG-3 Taxonomy

Solutions
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RCM, RCM-3 Taxonomy >

3.4

(1999) <>

Massive advances in

computing, connected

systems etc.

US Navy work

Economic advantage
crucial. Passenger
safety increasing

Increasing use of electronics.
Safety and performance more

important

High failure
rates

4th Generation

39 Generation

2nd Generation

1st Generation

Fix it when it breaks

Higher availability
Lower costs
Safety more prominent
Longer asset life

Higher availability,
reliability and
throughput
Cost-effectiveness
Increasing safety
Better product quality
Zero environmental
Longer asset life

Managing physical and
economic risks
Standardisation such as
ISO 55000, 31000
Globalisation
Asset stewardship
Social responsibility
Renewable strategies
Defect elimination
Innovation

5t Generation?

Innovation, drones, Al,
reduced inspections,
trains in depot less,

different roles and
skills, skills upgrade

1930

GS03 v1.1 42026

19560

EngPro Solutions

1970

1990

2010

A 4

2030

A4



PN EngPro
" Solutions

What can maintenance achieve?

" Designed performance

Maintenance Maintenance Maintenance

; achieves its

Cannot. ra|se the must keep objective by

Capab|l|bty of tE.e capability of the ensuring the

assetlae ZYet IS asset above this | .

V
() level asset is in this zone
2
E i hesired performance.
S | e whatthe loperator
O e e e e T  arts ftedo )
O
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Design and desire

Designed performance
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Modified potential

1

If we don’t consecutively

Maintenance
cannot raise the
capability of the
asset above this

level

Performance

Maintenance
must keep
capability of the
asset above this

level ---
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improve maintenance
Maintenance performance, we will

achieves its '
objective by squander the potential

ensuring the 1
capability of the

asset is in this zone
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Maintenance) Organisational maturity
: : Optimised Managed
Leadership Culture People Process Production P MES 9
maintenance control
Strategic Train detection
Ethical | hi approach, family 5-10% Trains fixed in Stru_ctured R.CM linked to FMS. . .
Proactive t ica eadership, days, social value management are traffic, RTM Use of technology regime, flexible Control type Horizon scanning
business ERP etc. ’ o maintenance , management
survey and grads diagnosis lans centre in
importance P production
Occ health high Active CIP Active Active TRI use RTM and RTM fitted and
Predictive Directors on Leadership development Using asset and Customer MSG/RCM3 N functional. AMS Organisational
growth not breakfast clubs plans. Mental other data to plan satisfaction . parent and child learning
: . active use
operational etc. health champs considered approach
CIM, fatigue Modern approach .
Harmonised management. to upskilling. Oggﬁvlg]kicalggs One-stop shop Rosters aligned to Strug;l:;? dr:;\c?gthly Mobile digital data L&C long and
Practical problem Skills based P ’ approach workload : . and recording short-term
; CMS reviews technical meeting
solving competence
. o Trained .
Strategy evident, Quality circles, Ssupervision Fleet and TL on shop floor Block-card Sinale source of Weekly review of
Preventative but weak and not fixing future Skﬁls based production 90% approach to 9 - production
governed issues planning Six-sigma etc exams metrics
approach
Management Operational focus. Paper or Excel
Reactive focus (?n thinas FRACAS Task-based Exam planning, Standard depot Compliance with based Availability and
9 meetings, focus technical focus slot mgt. approach ECM codes management Mp701D
rather than people o
on today's issues systems
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From ‘Maintenance Management’ to {} Engrre
‘Physical Asset Management’
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The challenges we face in rail! D

+ Rail is not overtly commercial — RCM flourishes in commercially-driven environments
+ Rail is inherently safe — from a passenger's perspective, no driver for change

+ Rail is historically reactive; RCM is a predictive (proactive) tool, they don’t mesh
naturally

+ Modern maintenance management is not understood widely or well

+ We marginalise maintenance quality, a key backbone of successful optimisation
Initiatives

+ “There is 40 years of risk-averseness baked into rail maintenance”

» Planning (not scheduling) could be better understood in rail
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Asset management governance

* Both have regulations to control assets « Part M accountabilities requires the operator to
* Asset management systems are in use control their maintenance — regardless of where
« Technical teams understand the management undertaken. Strong governance

of asset and the links to reliability - 31d Party MRO available. In rail, this market
* There is national register of assets segment is dominated by manufacturers

« Technical reps when using 319 party MRO
« There is a more collective (wider) understanding of

what maintenance can and can’t achieve
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The final slide...

“Through-lite cost management in aviation is in

sharper focus and embedded deeper.”

Reliability Centred Maintenance is mandatory
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A Rail and Aviation:
- Different methods, same challenge...

Questions?



