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CreDo is a climate change adaptation digital twin

Connect across sectors to understand
infrastructure interdependencies.
Adapt to increasingly extreme weather

events from climate change.

Model asset failures and how they
cascade through the network.

Decision intelligence to better prepare,

respond & improve system resilience.

Data sharing architecture to ensure
scalable approach across all sectors
whilst maintaining security and data

confidentiality.
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THE GOAL: SCALE

Distributed data architecture and extensible knowledge graph technology
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CReDo+ GOAL

Scale CReDo technology across the
energy sector to:

understand interdependencies
and cascading risk.

adapt to the changing climate.

Improve overall system resilience
and robustness.
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« Potential costs of weather
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ASSET MODELS

Why model in this way? Why do you need elicitation from workshops?

No standard data to
programmatically build

models that represent Asset models
behaviour in sufficient detail. < N
. J o A
o g (") o ,
Co—{mm &=
Unpredictable and infrequent \_ )
nature of extreme weather

makes it difficult to capture a
complete relevant dataset.
. J




ASSET MODELS

Why is the approach not scalable?

The CReDo approach

Build models using
asset experts’

No standard data to h knowledge.
programmatically build
models that represent

behaviour in sufficient detail.
. J

Asset models ‘
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CReDo proved this is

possible using expert
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®-’ W E ﬂL' .EE elicitation mathematical

models.
Unpredictable and infrequent \_ )
nature of extreme weather 1 ‘
makes it difficult to capture a @

Difficult to scale
because of technical
nature and face-to-face
time requirements.

complete relevant dataset.
. J




ASSET MODELS -

CReDo+ will make model building scalable, enabling CReDo technology to scale

H
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The CReDo approach

Build models using
asset experts

No standard data to knowledge.
programmatically build
models that represent \ Asset models CReDo+ approach ‘
behaviour in sufficient detail. 4 N 4 ~\ -
\_ J A Scaling expert CRel_::)(ID proved this Ir?(
2 () o . elicitation with fit- possible using expe
®-’ m ¥ ISILZI Eli-l 4'@- for-purpose digital “— elicitation mathematical
tools. models.
Unpredictable and infrequent \ \_ y, \_ Y,
nature of extreme weather 1 ‘
makes it difficult to capture a
complete relevant dataset. @ Difficult to scale
. J because of technical

nature and face-to-face
time requirements.
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Visualisation
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DISCOVERY PHASE KEY QUESTIONS B

Agile feasibility study preparing for Alpha prototyping and demonstration

cATAPUl.T

nnnnnnnnnn

What assets
are vulnerable

eeeeeeeeeeeeeee

How to

Is the integrate and

to weather elicitation tool extend CReDo
l? . . ? ?
Data and and how* the right fit" technology*
engineering
expertise ‘ Q Q Q Q

Power

Networks
Delivering your electricity

What asset
and climate
data is
available’?

nnnnnnnnnnnnnn

How to model
the system
cascade?

Ways of working: 2-week sprints, bi-weekly stand-ups, single collaborative MS (Microsoft) SharePoint.
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ASSET VULNERABILITY TO HEAT -

Early workshops with asset managers prioritised extreme heat as an emerging
risk that is poorly understood and in need of innovation

Assets that are vulnerable to heat

Pole
terminations

[ Reduction in ] [ Derating ] [ Degradation J Derating

Electrical

components

battery life / fault

« The modelling principles are different to flooding, so will be a good test
of the extensibility of the CReDo technology.

« The elicitation tool will provide a collaborative framework to extend and
enrich this early understanding.
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DATA MAPPING

Network operator data holdings

Historic fault database

Asset register

L

Internal GIS (Geographic
Information System) platforms

Lo

Asset/site building and design
standards

\) Emergency planning protocols
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DATA MAPPING

Climate and weather data, models and experts

Scalable to larger
areas in the future

Fit for
demonstration

Open data is purposes in Alpha

preferable

\OTime resolution to

understand daily and
cumulative effects

Spatial resolution
to map impacts to
assets

/— Short-term —\

UKCP18 (UK Climate
Projections) datasets
(Local and Regional)

They cover most of our basic

needs to enable short-term

development of CReDo+
/— Longer-term —\

We will investigate how to

overcome the limitations of

UKCP and who we need to
engage with.

Met Office, Centre for
Environmental Data Analysis,
DNV (Det Norske Veritas
group), Centre for Ecology and

K Hydrology and Academia. /
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Understand extreme
heat impacts.

Understand key
variables that cause
impacts.

Efficient way of transforming
experience into formal
knowledge.

Tools that streamline the

process and handle internal and external data to
mathematical complexity.

= Inputs

Additional insights for
more impactful
investments.

Users

Resources that help staff
formalise experience and
collaborate.

Asset

managers

Controlling and
updating model
versions.

Secure ways of interfacing

obtain additional insights.

Outputs «
|

r

Outputs would play a role in further internal insight generation and as part of CReDo, bringing value to a wider

Asset Strategy, Management

and Maintenance Teams

group of stakeholders and decision makers.

~\

Information and Data Analvtics Team
Solutions Team y

|
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USER REQUIREMENTS

All this information has been consolidated
into a number of basic design principles
and a visual representation of our concept.

User friendly

Climate (flooding) — Model builder — Questionnaire

Model name: Subterranean Substation
Asset Wetness - Question %

What is your probability that in the scenario:

“the asset fails (i.e. stops its operation) given

Extreme Extra that the water has overwhelmed its flood
weather protection J protections and has reached the electrical
components”
: ._L_\.,W BIUE
> Fault—stop  #ilN Incoming

Asset wetness [

Flood depth operation

Back-up Network
generation reconfiguration

power

vvvvvv ectr
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v~ a}
Delivering -
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Information

You are presented with
the positions for where
questions are needed
for the subsequent
assignment of
probabilities.

Click on the “Q icons”
to confirm, modify or
input questions.
Click “Next” when you

are ready to proceed to
the next building stage.

("~ Add context
scenario

Logged in as “user 1”
—

No-code or low code

Model building and

publication management

£\
A4

Model questionnaire — Questionnaire (1/10)

Model name: Secondary Substation type 2

Assuming the asset only has its standards structural characteristics to prevent flooding
(i.e. building’s door threshold)

What is your probability that in the scenario:
‘the water reaches the electrical components of the asset”
in the case that the flood depth is

(a) between 0 mm and 150 mm,

Probability Rationale

UK S 7
rower  — D aj
ing lec [

®WE®
Additional resources

A ,}\‘

PDF

Site layout plan

al

Site photos

_Elm
3D site const t
j

Flood visual aid

ontext

Logged in as “user 1"
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EVOLUTION OF OUR THINKING B

What assets How to
are vulnerable Is the elicitation integrate and
to weather and tool the right extend CReDo
how? fit? technology?
> ® @ @ ®
What asset and How to model
climate data is the system
available? cascade?

\ S

4 N
Asset and

system models
\ J

é )

4 N
Asset data m

A Y

4 N

Climate data [

Insights
platform

Discovery has set the foundations needed for all elements of CReDo+:

* We know what assets are likely to fail, how and some of the key
variables.

 We know were we can get climate data to carry on developing and
demonstrating the concept in the next phases.

* We have a first proposal to approach system modelling that makes sense
and can be refined and enriched in the future.

« We know the kind of technical work needed to integrate all the above
aspects into CReDo and we have assessed its feasibility as high.
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BROAD EXPECTED BENEFITS -

Previous CReDo economic impact undertaken by Frontier Economics simulated
expected benefits of £81-186m for UK over 2022-50 period for flooding impacts

Improved understanding of @
interconnectedness U
Improved planning Asset operators
for climate resilience q ~

o Op
nﬂn

Residential and
commercial customers

o-0—0O

Improved response
e “ to climate events
More effective ways to share
information between organisations
“Spill over” effects \
Wider society
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ALPHA NEXT STEPS )

End-to-end CReDo+ demonstration and test scaling and demand assumptions

Network and asset [

data gathering

) Preparing and making
a formal data request.

) Assessing,
processing and
preparing data.

Developing a Elicitations and
prototype tool modelling
Procure data. ) Early user testing with Define models of interest
wireframe to confirm for demonstration and
Define demonstration requirement prioritisation. their format.
scenarios with UK Power ") Define and build O Run classic structural
Networks. prototype_ and prObablllty
Generate scenario User tesfing o gath elicitation.
data from initial data. { fei:?irbaec?kl?c?r ge%: er Build first iteration of
Light investigation into planning. models.
other data sources for Use prototype to assess
Beta. viability of replicating

models with the tool.

Integration into Building the Stakeholder
CReDo technology business case engagement

Integrate new asset & O Define scope. () Engage stakeholders

climate scenario data. across energy sectors.

Integrate system modelling
& build demonstration
CReDo heat visualisation.

() Complete further user
research to build a
more detailed view of
the expected benefits.

./ Test demand and buy
in for scaling up
CReDo.

User testing to gather

feedback for Beta
planning.
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PARALLEL ACTIVITIES

Complementary Ofwat Catalyst
funded project led by Anglian Water
to explore CReDo extreme heat
use cases in the water sector.

Connected Places Catapult
developing strategic and business
case for CReDo and other cross
sector technologies with our core
Innovate UK grant.

Continue to explore opportunities
that would enable regulators and
network operators to coordinate
across sectors.

Water

Transport P

EcoSystem J
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