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Energy Crisis

Renewables supply 40% of demand

Despite this gas prices dictate energy and
balancing costs (up 48% year on year)

Need action:

Short term: reduce gas usage &
support vulnerable customers

Medium term: market reforms & technology
change
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Annual bill for a typical household on a price capped
dual-fuel tariff paying by direct debit

Cornwall Insight
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Electricity Market Design

Requirements and system needs are identified by the Operability Strategy Report

A Need for design due to inherently networked
operation

A Design offers tradeffs (or winwins) between
policy objectives

Operational
Area

Frequency

Thermal

Voltage

Stability

Restoration

The Markets Roadmap outlines different markets and products to address these system needs

Response Reserve Thermal Voltage Stability Restoration
Market
A Energy trilemma is a starting point: e
Balancing Mechanism (BM)
A Clean, reliable, affordable energy
Dynamic Regional Electricity
L. . i L. Containment| ' Quick ,EEVEImeme:St Voltage Stability Bids System
A Additional objectives for the energy crisis: ©O | Fesoe | POUEM™SS | ptningors || Pathinders || & Offrs | | Restoaton
Dynamic Local (ESRE)
- . - . . LA B Meoderation Constraint
A Minimum provision for wellbeing Frodietsl) ™ o) Management
Slow (LCM) He:‘i‘;\:e Stability Distributed
. . Dynamic Reserve Constraint rgmrkel market Restart
A Energy independence for security -l Menegerment

A Supporting inclusive growth

National Grid ESO, Markets Roadmap, 2022
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Market Design for Smart Local Energy Systems I L | K e

Regulator Energy Markets Physical Layer
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Regional Case Study: Scottish Borders e e U fResearch |

Scottish Borders

A Population: 115k

A Fuel poverty rate of 29.3%
Heatpumps replacing nogas heating:
A Reduce fuel poverty rate to 21.8%

A Flexibility market can reduce network costs
associated with this by £4.1m (14%)

Flexibility market for EVs in 2030: Elec
A Reduces network upgrade costs by £26m (13.7%) Heating technology mix in the Scottish

_ _ _ Borders.
A Increased hosting capacity for wind by
72 MW (22.6%) and solar by 84 MW (22%)

LPG
Coal

Zhou, Low,yden EssayehSun, Friedrich, Morstyn,
OAssessment Of Options For A Smart, Resilient And |
carbon Multvector Energy System In The Scottish
Bor d2exs o,
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Value of Energy Flexibility in Deprived Areas € v LR eston

fe ™ Y Locational marginal
A Looked at the locational value of flexibility across Great - f 5 D "
Britain T elnat) | ot ol
A Green Areas (e.g. London, Yorkshire): A b s (2 il
A High value of flexibility | {n}
A High levels of deprivation & c”hv:':;
A strong potential for SLESs to create \ w
value and share benefits e —
2 :
A Red Areas (e.g. East Midlands, North East England): S e Gk 'EE*"“’
A Low value of flexibility e

South West

A High levels of deprivation E
Relationship between multiple deprivation index
and the value of flexibility in GB.

Savelli, Morstyn, 2022
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A sLEss may be less valuable, entrenching
existing inequality
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A Winter crisis requires reducing gas usage and support for vulnerable
customers

A Medium term opportunity for SLESs to reduce gas dependence, support
vulnerable customers and foster clean growth

A Key market reform challenges:
1. Properly valuing distributed flexibility
2. Simplifying market integration for local flexibility

3. Linking local and national operation and planning

Thomas.Morstyn@ed.ac.uk
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How should we entice and/or engage users to become adopters of SLE

EnergyREVhsights and Impact event
8-9 September 2022, London

Professor Rajat Gupta
Oxford Institute for Sustainable Development, Oxford Brookes University
rqupta@brookes.ac.uk

EnergyREV


mailto:rgupta@brookes.ac.uk

Context

A User engagement is vital for the acceptance of
such initiatives. However only 30% of smart loca
energy initiatives in the UK provided any evidenc
of user engagement.

A Geospatial energy mapping tools are emerging
essential tools for planning local energy initiative
given their ability to provide rapid and accurate
spatial intelligence.

A Most of the current mapping tools are technical,
and have low engagement levels with the target

community.

A We need tools that are

A more socially interactiveinclusiveandplace
based

A Offer visual engagement using mapping.
A Tools with to-way interaction could help to

engage communities who can offer local
interpretation of data underpinning these tools.

2020 Conference
Here East, Olympic Park, London
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Evaluation of user engagement in smart local energy system
projects in the UK

Rojat Gupta, Low Carbon Building Research Group, School of Architecture, Oxford Brookes University,

Oxford, UK (12

Sahar Zahiri, Low Carbon Building Research Group, School of Architecture, Oxford Brookes University,
Oxford, UK

ABSTRACT

Smart local energy systems (SLES) can Intelligently and locally link energy supply, storage and use, and
power, heating and transport, in ways that can dramatically improve efficiency. However, successful
deployment of SLES s contingent upon user engagement. Currently users of energy have low levels of trust in
utifities and rarely engage in energy markets. This paper adopts a meta-study approach to investigate user
engagement and its evaluation in SLES initiatives undertaken in the UK over the last 10 years. An extensive
review of literature identified 122 SLES projects that received some form of funding, deployed multiple vectors
and had an element of ‘smartness’ to them that included innovative use of data, digitafisation or innovative
energy management systems. Meta-data analysis revealed that more than 52% of SLES projects were
undertaken In Southern England and Scotland where grid constraints are prevalent. While evidence of user
engagement was available in 41 SLES initiatives, user engagement was evaluated in only 36 projects. Five user
engagement pathways were identified, including informing (e.8. media, social media), communicating (e.g.
workshop, fair), involving {e.g. consultation), empowering (e.g. sharing of energy) and through technical means
(e.8. onfine dashboards). Evaluation methods included questionnaire surveys, interviews, focus groups and
monitoring. Overall, there was lack of longitudinal engagement and evaluation to capture ‘user journey’ as SLES
projects developed over time, possibly due to project time-scales, limited budget and expertise. Since only 30%
of the SLES projects provided evidence of user engagement and its evaluation, and these were concentrated in
a limited number of geographical locations, it is vital that the next generation of SLES initiatives are multi-actor,
including local actors such as community energy groups as intermediaries, local authorities as policy-makers
and academic institutions as independent evaluators, to stimulate longitudinal engagement and evaluation

Introduction

The UK Government has recently committed to a net-zero emission target by 2050 (BEIS and Skidmore,
2019) to limit future temperature rise to 1.5°C and address the growing concer of climate emergency (CCC,
2019, CCC, 2019b). To meet this statutory obligation and achieve a net-zero carbon target, significant effort
and innovation is required to decarbonise the UK energy system (Foxon, 2013). Over the past 10 years, energy
systems have not only become and (local energy), but have also

n
developed in a smart way by becoming more digitised (F energyrev.org.uk/themes/users/user-influence-tools/

Smart Local Energy Systems (SLES). Although there is na

considers SLES as: energy initiatives at local scale thallere Portal M Gmail #h Login to Moodle
supply, are integrated across demand reduction and def

data or digitalisation, and may involve local trading of ef o~

The UK Government's Clean Growth Strategy (BEIS and Sk EnergyREV

2020 Energy Evaluation Europe Conference — London, UK
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Why do we need smart energy tools for engaging users in Smart Local Energy
Systems?




Overview of LE

A LEMAP is an online propetfigvel spatial mapping
tool for visualising local area energy flows for
planning smart local energy initiatives meet the
net-zero targets.

A Developed as part &nergyREWRIus project (User
influence tools).
A Uses a range of datasets that are:
A Publiclyavailable
A Privatelyavailable
A Crowdsourced

A LEMAP has been applied to local areas in

Proceedings of ECEEE 2021 Digital Summer Study

5-133-21 + Rajat Gupta

Spatio-temporal mapping of local areas for engaging
communities in the planning of smart local energy

initiatives
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Abstract
Community engagement in the planning and delivery of sma
term success. Spatial and temporal visualisation of local ene
more joined-up way. This paper describes the development &
energy mapping (LEMAP) tool for planning smart local energ
temporal tool has been designed for community groups and 1§
The LEMAP tool brings together public. private and crowds
building attributes, socio-demographics. fuel poverty and eley
Postcode and dwelling level energy demand profiles are geng
tool has been organised around three technical and three enga
_ flows in relation to ¢ ¢

(LCT) such as rooftop solar. heat pumps. EV ¢
level for different LCT scenarios. The engagement
residents to visualise their energy demand profiles, compare
changes with LCTs: ‘Storymap’ for creating blogs on local§
users of LEMAP and proje ders.

Mth June 2021

Rojat Gupta, Pablo Jimenez-
Mareno, Angefines Donastorg
Sosa (Oxford Brookes

This paper was accepted and presented at the ECEEE conference in June

2021 - one of the leading conferences on energy efficiency.

Abstract

Oxfordshire that are aiming to become smart e e et |
management at neighbourhood level. Participatory mapping § DONMONS. (LEMAP) tool for

energy neighbourhoods as part of Project LEO.

to provide local data through online surveys and highlight any
local data mterpretation.

‘Download the papes &

spatial- tes

The LEMAP tool brings together

A One application is Rose Hill neighbourhood (1500
dwellings, secondary substation) in Oxford, as part
of its aspiration to become a zerarbon estate.




LE has been organised around four S 24
technicaland fourengagementkelements:
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LE co-production journey

P S T e eV | P—

Version 1 »
AJanuary 2021 S
A User testing of technical elements TR

Version 2
A Autumn 2021
A Refinements based on user feedbat
A Testing of engagement elements

Local energy dashboard - Rose Hill

ALEMAP Participatory Survey distribution
“m 5 il
Version 3 E
AMay 2022

A Crowdsourced data incorporated in LEMAP
A 4 technical and 4 engagement elements
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Context Energy resources

o Postcode (kWh/year) - 2019
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Energy demand map
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Targeting
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Summary of dwellings suitable for GSHP

Count of GSHP |

14

Mean number of bedrooms

]

Mean dwelling area (m2) |

31 89

Mean house income (£/year)

11,180




Forecasting
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