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CReDo IS A CLIMATE CHANGE
ADAPTATION DIGITAL TWIN

Bringing together data across energy,

water and telecoms networks
* Anglian Water’s water and sewerage assets,
e BT and Openreach’s communication assets and

* UKPN’s power network assets.

With flood data to understand...

* Infrastructure interdependencies
e Asset failure and system impact

* What can we do to prepare or respond?

HOW DO WE INCREASE SYSTEM RESILIENCE AND ADAPT?




VISUALISATION USING SYNTHETIC DATA

Camera:

Bird's Eye
Pitched

Terrain:

O Light

® Dark

® Outdoors

@ Blueprint

@ Satellite (Raw)

@ Satellite (Labelled)

Layers:

B Area of interest
¥ Flood depth
¥ Communications Network
¥ Exchange
¥ Mobile mast
¥ Cabinet
¥ Water Network
¥ Sludge Site
¥ Water Site
¥ Sewage Site
¥ Power Network
¥ Secondary sub-station

BT =103 1:100 yr, 8 hr, 45% uplift v
Timestep: EXzI v

Longitude: 0.35712
Latitude: ~ 52.75228

Power Network: Primary sub-station (Primary
Substation 01)

Primary substations are the interconnection between high voltage
and medium voltage.

|

View Direct Connections

Metadata Time Series

+ All Entries:

+ Properties

name: Primary Substation 01

id: 0A0001

Criticality: 40

Latitude: 52.76621999104308
Longitude: 0.3879700285651952
Easting: 561211.276

Northing: 321408.902

Phone number: 3333574188

+ States

Power state: false

Maximum flood depth: 0.60 m
Flood state: true

Telephone state: false

Flood depth: 1.07 m

+ Connections

< Return




Connected Digital Twin

Working with a connected digital twin, we can see all of Sunford
City's utility networks. This helps us understand how they depend

on each other and the role they play together in serving the city. (e s

Previously, we were hindered by not having a system level view. This ] \
time, we can increase the resilience of Sunford City as a whole.

Cross-sector collaboration on data and resilience initiatives can result in
a more profound impact at a lower cost.

Once again, you only have the budget to make one of these
interventions, but you are empowered by seeing the system as a whole.

Choose from:

OPTION A: Relocate Sideley's primary power substation

OPTION B: Increase flood protection on telecoms assets and install
backup generators at clean water booster pumping stations

OPTION C: Harden Sunford Park’s primary power substation and install
automated re-zoning (re-routing) of clean water supply

Ordnance Survey | Source: USGS, NGA, NASA, CGIAR, GEBCO,N Robinson,NCEAS, NI NMA, Geodstastyrelsen and the GIS User Community Powered by Esri

Explore your options OPTION A: The relocated primary power substation is now more resilient to 10% ( 1%
extreme floods more likely to occur in future climate change predictions

OPTION A OPTION B OPTION C This is a high cost intervention (E££).

Our connected digital twin shows us that most of Sunford City's utility assets depend on power
from the substation. Localised 185

Buildings without power B gs with low/no wate Buildings with sewage flooding

s g y s elecoms dhsription Vulnerable people affected
As such, this single change has a significant effect on reducing the impact of the storm across all

utility services.

Resilience Score

— . _




NATIONAL .
DIGITAL TWIN @
c n e n 0 B o

Supporting decisions that drive actions

Resilience Score

Option B

Option A .
I
L

Option C

This example shows how relocating the power station (Option A) maximises
resilience.

However your consumers may not be willing to pay for that level of resilience. A
connected digital twin would help you see the tradeoffs between Option B, which
focuses on building resilience in the telecoms network and Option C, which focuses

on building resilience in the power network.
7

Conclusion
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CReDo BENEFITS ==

Strategic Resilience Planning

*  More efficient and effective investment

* Fuller understanding of network interconnected risk
including new insights from connected and cascading
failure modes.

Lower repair costs and regulatory penalties.

Benefits to Customers

* Improved network availability and quality of service.

* Lower overall costs from climate change impact, benefitting customers
through reduced bills.

Wider Benefits
* Improved collaboration across private and public sectors.

* Progress on key adaptation priorities of the Committee on Climate Change.

CMCL Innovations | © Mapbox © OpenStreeth:



HOW DO | DEVELOP A DIGITAL TWIN?

DATA SHARING
ARCGHITECTURES




COLLABORATIVE PROCESS
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CReDo: PHASE 1

Centralised data
sharing architecture

Models
X @l Central ’
) database v
- / Other users of CReDo
IJ& [I;,\)\ """'"" Ebwith restricted access

Water




CReDo: PHASE 2

Distributed data
sharing architecture

Water

Distributed
Architecture

Other users of CReDo
with restricted access

Distributed architecture

can connect to

§ D;Cﬂ%s <(/8\)>

gléwér_ ?—'2'5_) love ever) c{rop@ BT Group
Networks angliar ° ——_—



CReDo: PHASE 2 AND FUTURE USE CASES

Distributed data NS
sharing architecture &

Other sectors Access, security and quality protocol:
for CReDo

& 6 8

/\A Can connect to
@ Other users of CReDo
Iﬁ ........... E):)with restricted access . . .
0 .

Distributed
Architecture

Water
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DATA SHARING INFRASTRUCTURE

I'm willing to

A) Trust framework: governance and legal <hare

I’'m ready to

'E B) Data preparation and standardisation

C) Data sharing: distributed architecture




DIGITALTWINHUB.GO.UK — SHARE PROGRESS

NDTP  Projectsv  Archive v Get Involved v Explore~r Q

n the news

Taking Action

Get involved and help shape the future of the project

CReDo is combining datasets from Anglian Water, BT and UK Power Networks into one system model to develop a cross-sector

picture of extreme weather events. In bringing together data and insights across sectorial and organisational boundaries, the project

shows how we can collaborate on a national network of connected digital twins to create resilient infrastructure

The CReDo team would like to engage with asset owners, regulators, government and policy experts across all sectors who want to

help in steering the direction of future phases of this exciting project

Infrastructure Owners Regulators and Policy
and Operators Makers

The connected insights from We need your help to shape the

CReDo become more powerful future mechanisms that enable
as new networks and data join collaboration and facilitate
the project. Can you share your cross-sector cross sector data
data and unlock new resilience sharing and strategic

planning opportunities? investments that enhance

Get involved

system resilience

Future Funders

The project’s sustainabllity
relies upon the market taking a
bigger stake in CReDo’s future
to help apply the technology
use cases. Are you interested in
partnering in collaborative
research and development and
innovation funding activities?

CReDo in the news

CReDo news across the Hub.

Interactive visualisation

A demonstration of what CReDo

has accomplished
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THANK YOU
ANY QUESTIONS?




