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My research

mm GOAL

Improve resilience of industrial systems
through effective management and
exploitation of data

ma RESEARCH QUESTIONS

* How can the behaviour of complex
industrial systems be modelled?

« What algorithms are effective for
detecting disruptions and predicting
system performance?

« What decision frameworks and
optimisation techniques are appropriate to
deliver resilient system performance?
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What is Asset Management?

The systematic and coordinated activities and practices v
through which an organization optimally and sustainably

manages its assets and asset systems, their associated
performance, risks and expenditures over their lifecycles

for the purpose of achieving its organizational strategic
plan.

BSI PAS 55: 2008

Asset Management is the coordinated activity of an
organization to realise value from assets.

ISO 55000:2014
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Asset Management demands a holistic approach for managing ‘value’
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Value-driven System-wide Whole-Life Strategic
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What are Digital Twins?

“An integrated multi-physics, multi-scale, probabilistic simulation of a vehicle or
system that uses the best available physical models, sensor updates, fleet
history, etc., to mirror the life of its flying twin” — NASA (2012)

Digital replica of a physical entity or process

“What distinguishes a digital twin from any other digital model is its connection to
the physical twin. Based on data from the physical asset or system, a digital twin
unlocks value principally by supporting improved decision making, which creates
the opportunity for positive feedback into the physical twin.” - CDBB (2018)
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What should digital twins do?
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Challenges

Data integration —

£ Merging asset behaviour = disparate data
Q and operations/processes = systems/standards/data
models
Complex systems as
‘//’ Incremental development I;E system of Systems
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Data-driven reliability engineering can inform optimal asset usage and
maintenance
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5G and loT-enabled digital twins transforms productivity of logistics

operations
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Digital twins help with dynamic fleet management

Assetassigned to operation a certain day of the planning horizon

Asset assigned to preventive maintenance a certain day of the planning horizon

Predictive maintenance performed in a preventive maintenance stoppage a certain day of the planning horizon
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Modular service-oriented digital twin architecture
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Digital twins to transform healthcare operations
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We can stretch the idea of digital twins further...
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A ‘social network’ of digital twins can collaborate to learn failure patterns
faster

Machine2

Sensor 7
Social Platform Enterprise Friendship — Predict, TTE
level matrix - Actual TTE
A A 7 N A 0 q
Digital Twin Machine5
™ Output | |Analytics
Digital Digital Digital Digital manager] | engine
Twin Twin Twin Twin
/ Data repository
A A A A
600 : ‘
Machine7
Virtual Virtual Virtual o
S Nl N N *NMJ\'M
r - I _____ I _____ I_ - A 0 ] L] L] T L] LJ L} L]
| | | 250 500 750 1000 1250 1500 1750 2000
time
Asset : Asset : Asset :
I I I

______

______

______

5.1 UNIVERSITY OF
4P CAMBRIDGE

Department of Engineering

IfM Asset Management
Group



Log Hazard

Collaborative assets can learn by sharing their ‘models’
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Alternator Log Hazard curve
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Collaborative assets can help each other in times of trouble
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Social assets enable dynamic management of spares
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http://www.youtube.com/watch?v=h4NuYuExP5M

Where we need to get to...
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Challenges and opportunities
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Dealing with uncertainty Learning system Adaptive Digital Twins Holistic Digital Twins
relationships and
causalities
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Thank you
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