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Australia
Belgium
Brazil
Bulgaria
Canada
Chile
Finland
France
Germany
Hong Kong
India
Ireland
Israel
Japan
Kenya
Lithuania
Mexico
Netherlands

Global Membership

33 Countries Represented

New Zealand
Nigeria

Poland

Portugal

Russia
Singapore
Slovakia
Slovenia

Spain

Sweden
Switzerland
Turkey

U.S.A.

United Arab Emirates
United Kingdom

South/Latin America

Africa
1%

2%

PERCENTAGE BY REGION

Middle East
1%
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A digital twin software as a service solution provider focused on sustainable
location-intelligence based applications:

 Aground breaker member of the Digital Twin Consortium

* Delivered multiplelocationintelligence based digital twins, including
* The Yorkshire Geospatial Twin Partnership
e Sustainable Future Mobility Hub Planning

* Ecosystem Protection

* Focused on democratisingaccess to the value of digital twins

digital twin

ROYAL
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o ENGINEERING

RAINFOREST
TRUST

HM Government

Innovate
UK
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Introductions: Our Speakers

Tim O’Callaghan

Electric Places Project Consultant

We develop and promote projects for the privateand public sector that actively AR Horizon2020

- . HM Government iyl
enhance the economic and environmental strength of places, people and
businesses:

=HE 3¢
* A not-for-profit community interest company that produces strategies and e
delivers projects that support the transition to Net Zero

e Supporting organisationswith their net zero carbon agenda & ® "

 Local Authorities

* Housing Developers CH

e Renewables Consortia

* Delivering clean tech R&D projects

SLiNGSHOT https://www.electriccorby.co.uk/
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Agenda

* Introductions
* Regions in Context of Net Zero and a UK Perspective
e Case Study: NN2NZ
* North Northamptonshire to Net Zero (NN2NZ): Developing a Roadmap
* Why a Digital Twin?
e Solution Demonstration:
* Data Integration and Contextualisation
* Visualisation

* Analytics and Simulation
* Engagement and Action

* Summary
* Q&A
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Regions in Context of Net Zero and a UK Perspective

——

- coP27
SR - We urgently need every business,
investor, city, state and region to walk
— the talk on their net zero promises.
NET ZERO COMMITMENTS
BY BUSINESSES, We cannot afford slow movers, fake

FINANCIAL INSTITUTIONS,
movers or any form of greenwashing.”

CITIES AND REGIONS

REPORT FROM THE UNITED NATIONS'
HIGH-LEVEL EXPERT GROUP ON THE

s aeaen Antonio Guterres,
UN Secretary General

t: s Li N GS H OT https://www.electriccorby.co.uk/
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Regions in Context of Net Zero and a UK Perspective

. @ =

ClientEarth Laws and regulations are
Lawyers put local authorities on only effective if they can
notice over climate inaction be, and are, enforced. We

work to ensure that laws
require concrete action
and, if that action does not
materialise, we will hold
governments and
companies to account.
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Case Study: NN2NZ

e Population of ¢.350,000, significant
economic potential

About North Northamptonshire

* Mix of large (“growth”) market towns and
over 100 villages

* Planned strategic growth to 2031 and
beyond...

31,100 new jobs

e 35,000 new homes

e “..ashowpiece for modern green living and well
managed sustainable development: a resilient
area where local choices have increased the
ability to adapt to the impact of climate change
and to global economic changes”

A
s I_i N GS H OT https://www.eIectriccorbv.co.uk/ % This project is funded by the UK Government through the UK

. : H : N N2 NZ H-I(/I Government Community Renewal Fund.
SIMULATIONS https://www.slingshotsimulations.com/
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Case Study: NN2NZ

——

Developing a roadmap to achieve NZ (NN2NZ

e UK Parliament declared a climate emergency in 2019, along
with goal of being net zero by 2050. Many are trying to beat

this. Emissions are coming down, but significantly more
needs to be done to reach net zero.

* NN2NZaims to develop and recommend a programme of
initiativesthat would enable NN to reach Net Zero ahead of
2050, along with a robust framework for assessing new
ideas as they emerge

* Follow-on funding for triallingand roll-out of the key
initiativeswill be sought to enable success for NN

Kkt CO
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Case Study: NN2NZ

Key Challenges:
e How to create a holisticview from hundreds of data sets?
* Which interventionsto prioritise?

* Howtolinkinterventionto impacton a data and evidence
basis?

* How to forecast scale and impact over time againstthe CO2
gap?

* How to interactively engage a diverse set of stakeholders
from policy makers to the general public
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Case Study: NN2NZ

The Complexity of Intervention Options

>8000 projects analysed — no stone left unturned. What if..... Top 10 options for reducing your carbon footprint
* every south-facing roof had solar 1
* every car park had solar and wind
* people gave up their second cars
* no-onedroveto work...

Live car-free

%

Battery electric vehicle

One less flight (long-haul returfl
Cranfield University validatingemissions calculationsand

relationships Renewable electricity

Mitigation NN total Mitigation  NNtotdl

>
>r
==

[t0zq impact  take- [tc02eq/ impaz  %take-
% impact a9 pal (wCOZepal up % impact appd (1002 pa) up H
i e MR Public transport
21% Solar PV on every mof 075 5.1 6% 1.2% If 10% of people become vegars |up from 1 today) 051 70 0%
7.5% Solar PV car port canopies on every cr park 0B 0019 e 1.4% If afurther 20% of people became vegetarians (up from 11% today) 052 318 MN
6.3% Small scale 10m wind tuiings on every park above the solar canopies 0B 1867H 50N 1.1% If afurther 20% of people shifted 1o fish and plant based diet (no red meat) 02 1l %
0.4% Earth bank thermal solar: d g for new housir (L] 451 0% 1.3% if aturther 20% of people cut down d meatby 50% 048 3358 %
11.0% green the grid- homes buy nesgy from gnd 23 miEd I 0.4% If afurther 10% of people reduced theirfood Intske, to justwhat they needed 00 055 1%
20% Personal domestic home efficier il the water you need 0.0 5218 0% 0.8% Leaving 20% of from redu asted food to cut bills 0 nw % = 1 H
et I M v o == HEHH Refurbishment and renovation
[STIRTE ' 1.2% And 20% of peoy wnfood (requiring asupply chain shift) 04 0 NN 'm ' B l
0.5% Less energy use for washing clothes 0w 17 s 0.5% And further 208 of people anly ate seasanal fresh food and fraze less 0 wE o
0.2% Better use of appliances (only switch on when needed] L 61T 5 5.1 If fossl fuel feriis 047 16408 10w
0.7% $hiftto more efficient appliances on 1868 S 0.8 Planting Rockingham forest 002 22000 100%
1.8% Planting every roadside verge with trees e am 0% 3
34.8% TRANSPORT 0.08% Planting trees around every new development (@ 1tree per home) e 616 10%
3.2% 20% of cars and vans are electic by 2030 0 B4 ¢ " - ! " \/egan dlet
1.2% 2% are hybads [ &) 3131 9.0% BULDINGS
0.75% 20% have shifted tosmallervehides e W 2.4% Better insulation of existngroefs homes) EC T
0.7% 50% of households who own more than one car (36%) give up their second ar [ ) 18480 1.3% Better insulation of existing walls [homes) o7 BEm L)
2.1% Those households with no cars/vans doubles from 208 to &0% 21 5565 0.7% Full themnal insulation of h New sealings, ventilation, additional fagade & roof ins. an 1557 08
oo . o oo oo inti st rmint o | o ~
3% 905 of non-EVs switch to electricby 2040, as most vehicles replaced in 10years 0 0 0.09% Low carbon constructicn methods forall new buildings 0 136 100% H eat pum p
0.7% Leaving 10% a6 ICE cas, swilkch to green e fuls 14 158 2% Al gas-heating switched ta ASHPS. o7 GesE B% &3
0.7% Other vehicles switch to green e-fuels 50 1740 0.2% All oilfired heating switched to ASHPs i 580 o
0.6% Remaining buses switch to green e-fuels gL 15551 0.1% solar thermal heating of water o7 885 %
14.6% Remaining trucks switch to green e-fuels 1N R0 1.1% Co-housing upied and 50% of S1% spare 03 ;|oB B%
0.1% and engage effic [ Y]
0.1% $witch to publictransport [E] 243 4,0 INDUSTRY/ COMMERCE 5 A
0.1% Switch 1o walking & cycling [E.] 152 [FCRT T Y I d k t
- = s n E mproved cooking equipmen
th mm e 04 1878 §o
[TOTAL FORECAST 2,564,194 imil oul | 51 08 kY- 0%
[CURRENT CO2 1,500,000 . ed T INCENT s e as2 3598 0%
NET POSTION 764,204 0.2% Existing buildings refurbished rather than re-built where possible. 0% s D%
0.3% Plastics of new goods, an washe. o0e 794 E i~
0.6% Less packaging should be used 015 7T DN 10 R bl _b d h t g
23 seaconin et b e ey i e enewabpble-pased neatin
0.1% il Wi is recycled & possible o3 88 Eo

Summary CO2 gap closure for North NorE?\amptonshire
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Case Study: NN2NZ

Why a Digital Twin?
To assess the feasibility of promising interventions we need to model and map their impacts on existing

infrastructure and understand populations that may disproportionately benefit from or pay for
interventions.

Aggregate

* Asingle platform which acts as an NN evidence base for decision making

* Collating data from diverse sources (e.g. Land use mapping, DNO, Traffic, EVCP, housing, carbon
conversion factors, social indicators, census data)

Analyse
* (Calcs can be performed in Excel but challenging to simulate time-related:
* Geospatial impacts (e.g. impact of EVs on regional NO, and congestion)
* Location specific quick wins or barriers (e.g. impact of PV in areas with export headroom but
not affected by curtailment issues)

Interpret
*  Visualise heat maps and RAG rated infrastructure/metrics to help decision making

Communicate
*  Maps with overlaid metrics, dashboards ,3D renders, intractability enable evidence based
engagement with planners, councillors, developers and the public.

Vil

\' ‘\\h

o
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Case Study: NN2NZ

Under the Hood of the Digital Twin

The digital twin was architected in accordance with the Digital Twin Consortium best practice reference architecture and
with guidance from the capabilities periodic table (images courtesy of the Digital Twin Consortium):

Reference Architecture

Applications

Digital . [synchvonisation
Twin ) Integration Service Interfaces | Mechanisms
System ]

Real-World
Synchronization
Mechanisms

Virtual Representation

Integration Representation / Functions

Computational

Representation ‘ Stored Representations

‘ Modelling Language I

PHOM [eaY

IT/OT Platform

Software Platform / Tooling Stack
Platform APIs

Orchestration / Middleware

Compute Networking Data Storage

“External”
Security, Trust, & Governance Data

Privacy Security Safety Resilience Reliability Sources

1
Data Acquisition &
Ingestion

2
Data
Streaming

3
Data
Transformation

4
Data
Contextualization

5
Batch Processing

6
Real-time Processing

7
Data PubSub Push

8
Data Aggregation

Q© Data Services

9
Synthetic Data
Generation

10
Ontology
Management

1
Digital Twin (DT)
Model Repository
12
DT Instance
Repository

13
Temporal Data Store

14
Data Storage &
Archive Services

15
Simulation Model
Repository

16
Al Model Repository

O Integration

Q intelligence

Capabilities Periodic Table

17
Enterprise System
Integration

18
Eng. System
Integration

19
OT/loT System
Integration

20
Digital Twin
Integration

21
Collab Platform
Integration

22
AP Services

52
Device Management

53
System Monitoring

O w

23
Edge Al & Intelligence

24
Command & Control

25
Orchestration

26
Alerts & Notifications

27
Reporting

28
Data Analysis &
Analytics

54
Event Logging

54
Data Governance

O Management

29
Prediction

30
Machine Learning
ML

31
Artificial Intelligence
Al

32
Federated Learning

33
Simulation

34
Mathematical
Analytics

56
Data Encryption

57
Device Security

Q Trustworthiness

35
Prescriptive
Recommendations

E
Business Rules

37
Distributed Ledger &
Smart Contracts

38
Composition

58
Security

59
Privacy

39
Basic Visualization

40
Advanced
Visualization

a1
Real-time Monitoring

az
Entity Relationship
Visualization

43
Augmented Reality
AR

aa
Virtual Reality VR

60
Safety

61
Reliability

a5
Dashboards

a6
Continuous
Intelligence

a7
Business Intelligence

a8
BPM & Workflow

49
Gaming Engine
Visualization

50
3D Rendering

51
Gamification

62
Resilience

https://www.electriccorby.co.uk/

SLiINGsHOT

Electric Places

https://www.slingshotsimulations.com/

SIMULATIONS


https://www.electriccorby.co.uk/
https://www.slingshotsimulations.com/

Case Study: NN2NZ

——

Aggregation

Using Slingshot Simulation’sdigital twin solution, over 100 large, disconnected mostly spreadsheet based data sets
were integrated. The solution is based on unique graph technology IP that enables rapid and automaticdata linkingand
contextualisation thatresults in up to 80% time savings.

Energy Data

Solar panel locations

Wind power

Substation and power network locations
Gas to heat pump heating systems

* Insulation

Land Use, Housing, Socialand Commercial Data

o) * Census
8 0 /o Building efficiency to post code level

* Landuse
e Carparks

Saved Time

Mobil |ty Data *  Bus and cycle routes
* Origin/destination e Airquality
* Modality ¢ Dietchoices

EV adoption over time

EV charging infrastructure
Public transport schedules
* Traffic count and simulation

K s I.i N Gs H OT https ://www.el.ectriccor‘bv.co.gk/
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Case Study: NN2NZ

Aggregation— How it Works

Slingshot Simulation’sdigital twin platform using unique IP to link and contextualise disconnected data sets into a
“knowledge graph”. This transforms the way we can connect data— like the paradigm shift from an Encyclopaedia to
Wikipedia

SLNGSHOT ?7 09 NaDB
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Case Study: NN2NZ

Analyse

The no code analytics engine of the digital twin was used to simplify complex analytics in to “drag and drop” workflows thatcan be configured by non
data scientists to answer a wide range of intervention questions.

SiiNGsHor

Choose Analysis Blocks

Maths

Conversions

Sumo Traffic Simulation

General Analytics

Statistics

Machine Learning

ImageProcessing

Domain Specific

Graph Functions

BACK

700 5 ME

Workspace @

Current workflow: Workspace 1

@00

o

Example: EV Uptake Impact Analysis

* Number of total cars at postcode level
* (CO2 impact figure (per unit converted)

* Slider & Equation gives the number of cars
converted per postcode

* Equation gives total impact on CO2 per
postcode

* Visualisation (on map)

* Data results (in data table)

Electric Places

SLiINGsHOT
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Case Study: NN2NZ

Analyse

By embedding impact models and forecasts, forward looking simulations of “what if?” scenarios were performed.

Example: Simulated Impact on Future Traffic Volume

e : 2700580
T Worsore @
! ' e Predicting impact on emissions from:
L * Mode shift
= _ * New developments
=== = * Population change

* Clean air zones/restricted access

Maths

Aggregate Vehicle Results

Animate Vehicles

Random Trips

Run Sumo Model

SLiNGSHOT https://www.electriccorby.co.uk/
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Case Study: NN2NZ

Interpret

SLiNGsHOT

Northamptonshire

Point Datasets
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i Assets_April_...
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Line Datasets
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This snapshot shows the relationshipsbetween:

* Land Use
* Council managed assets

* Energy
* Power distribution substations
* EV charging infrastructure

Mobility

* Walking and cycling networks
* Environmental
e Rainfall

Electric Places
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Case Study: NN2NZ

Communicate

SLiINGsHOT
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Case Study: NN2NZ

Outcomes: The So What?

* A centralised platform that enables forecasting and impact analysis (energy, emissions, cost) of
potential interventions covering transport, buildings, energy systems, food & farming, industry.

* Analyses will enable recommendations to promote and enable key trends for net zero:
* Transition away from petrol/diesel vehicles
* EV uptake impacts, use of alternative fuels, clean air zones, modal shift
* Electric heating revolutions
* ASHP, shift to renewables
e Behavioural changes
* Dietary changes
* Modal shift
* Impacts on deprived vs. affluent areas
* Energy/cost savings per household, EPC improvements, access to infrastructure, CO, impacts

* Continually updated inputs and scaling of potential interventions
* Total addressable opportunity vs. Realistic obtainable opportunity (e.g. PV, wind coverage)

SLiNGSHOT https://www.electriccorby.co.uk/
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Summary

* Accelerating the transition to net zero is critical — multiple social, political and legal forces are driving the
agenda

* Datais key to making better decisions faster. However, pervasive connectivity has created a data deluge
resulting in siloed, disconnected decision making

» Digital twins, proven in multiple industry sectors, can play a critical role helping towns, cities and regions
achieve their stated goals

* Asolution for North Northamptonshire has been developed by combining digital twin expertise with net
zero intervention know how

* This is being used to accelerate and prioritise strategic intervention decision making and mobilise key
stakeholders to action

e Contact us to understand how you can use this solution to accelerate your region’s transition to net zero

SLiNGSHOT https://www.electriccorby.co.uk/
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Q&A

Key contacts:

tim@electriccorby.co.uk

Robert.harwood @slingshotsimulations.co.uk
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