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1. Introduction to Horizon Scan

Context and Purpose: What is this Horizon Scan and why
IS It needed?

_‘i’_ This Horizon Scan is a tracker of projects, policies, market design

— and regulation relevant to Equinox
Equinox will unfold to a backdrop of three years As a condition of Ofgem funding, Equinox must
LN . . . .
7y of policy and regulatory change regarding directly acknowledge and build upon other
v many areas relevant to project delivery like innovation projects relating to electrification of heat
flexibility market design and heat pump roll out and flexibility by UK DNOs and others

~/, -/,
Y Y

To ensure Equinox tests commercial Collating all relevant projects facilitates the
arrangements which reflect reality, itis identification of opportunities to disseminate Equinox
important to keep abreast of current and learnings to other projects who can benefit from them,
upcoming policies and regulations fulfilling another Ofgem funding condition
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1. Introduction to Horizon Scan

Guide: What is included within this Horizon Scan?

This Horizon Scan collates and summarises research and innovation projects, plus regulations and policy, which
are deemed relevant to the delivery of the Equinox project. The document is split into two main parts

Innovation projects from the UK
and abroad

UK policy, regulation, strategy and

markets

Summary of Summary of
Section Contents Coverage Section Contents Coverage

» Scope of projects covered « Coverage within the latest iteration
« List of the projects (26 in this iteration) « UK flexibility strategy

and countries (5 in this iteration) covered « UK technology strategy
« Collated and themed summary of the * The UK’s approach to energy bills

most relevant key learnings for Equinox « Future flexibility market arrangements
* Project deep dives for more information

National Grid | Equinox Horizon Scan | October 2022



1. Introduction to Horizon Scan

Guide: The Horizon Scan will be updated every three
months via the following process

Disseminate

Inform project Undertake the Update this updated Scan with

partners that the latest Scan document project partners as
Scan will be accordingly with part of every third
updated and any new monthly project

request input information consortium meeting

i | 1
Check for updates from Identify new relevant innovation Identify relevant new policies,
ongoing innovation projects projects from: regulations, market frameworks
and government/Ofgem 1. ENA Smarter Networks Portal via: G
consultations such as: 2. News websites like Current 1. BEIS and Ofgem websites
1. NG ESO’s CrowdFlex News and Utility Week etc 2. News websites like Current Next Update:
2. Viessman’s ViFlex 3. Updates from BEIS’ Flexibility News and Utility Week etc January 2023
3. REMA consultation Innovation Programme 3. Project partner input
4. Project partner input 4. Project partner input 4. ENA Open Networks

Programme
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https://www.gov.uk/search/policy-papers-and-consultations?organisations%5B%5D=department-for-business-energy-and-industrial-strategy&parent=department-for-business-energy-and-industrial-strategy
https://www.gov.uk/search/research-and-statistics?organisations%5B%5D=department-for-business-energy-and-industrial-strategy&parent=department-for-business-energy-and-industrial-strategy
https://www.ofgem.gov.uk/news-and-views/press-releases
https://www.current-news.co.uk/
https://utilityweek.co.uk/
https://www.energynetworks.org/creating-tomorrows-networks/open-networks/
https://smarter.energynetworks.org/
https://www.current-news.co.uk/
https://utilityweek.co.uk/
https://www.gov.uk/government/publications/flexibility-innovation

1. Introduction to Horizon Scan

Horizon Scan Coverage: Innovation projects from the UK

and abroad
Q
(i

Domestic Energy
Flexibility

Projects focusing on
innovation in domestic

flexibility from any source, not
exclusively low carbon heat

Commercial Trials at
Scale

Projects focusing on a larger
scale (1000+ participating

households) trial of an
innovative flexibility
proposition

The scan pools insights and learnings from completed and
ongoing innovation projects across the following themes: !

Low Carbon Heating
Innovation

Projects focusing on domestic
low-carbon heating, not

necessarily from a flexibility
perspective

Relevance for Equinox
Learnings on the approach
towards domestic consumers,
modelled and experimental
aggregated flexibility provided

Relevance for Equinox
Learnings on customer
recruitment, minimising
dropouts, regularity of
engagement, results analysis

Relevance for Equinox
Learnings on customer
preferences, experience with
remote control, common heat
pumps concerns
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. New
‘{%{2’ sites

4. Input from project
partners

1 Not mutually exclusive
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1. Introduction to Horizon Scan

Horizon Scan Coverage: UK policy, regulation, strategy
and markets

The scan extensively covers the UK’s current and proposed approach towards:

Flexibility Strategy and Heat Pump/ Smart Meter Energy Bill Policy and Potential Future Electricity
Targets Policy and Regulation Regulation Market Arrangements

Vision
Existing arrangements

» Historic installation rates
* Targeted installation rates

* Price cap forecasts * Related to structure of

* Current and proposed flexibility markets
Forecast capacity

High-level targets

+ Current and suggested

support packages for bills * Related to functioning of
policies and regulations

flexibility markets

Relevance for Equinox Relevance for Equinox Relevance for Equinox Relevance for Equinox
Equinox must align with UK Project must react based on Trial design and incentives Final BaU-ready commercial
high level strategy regulation for and pace of heat must reflect the current and offering must fit within the UK’s
pump /smart meter rollout future energy costs landscape realigned electricity market
Major o Climate ' * enq
Department for
;snoctflrjcde;s: E‘éﬁ?ﬂi’iﬁw Ofgem t « Change nathna|gr|d e
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2.1. Approach to Project Scan

Horizon Scan Coverage: Innovation projects from the UK

and abroad
Q
(i

Domestic Energy
Flexibility

Projects focusing on
innovation in domestic

flexibility from any source, not
exclusively low carbon heat

Commercial Trials at
Scale

Projects focusing on a larger
scale (1000+ participating

households) trial of an
innovative flexibility
proposition

The scan pools insights and learnings from completed and
ongoing innovation projects across the following themes: !

Low Carbon Heating
Innovation

Projects focusing on domestic
low-carbon heating, not

necessarily from a flexibility
perspective

Relevance for Equinox
Learnings on the approach
towards domestic consumers,
modelled and experimental
aggregated flexibility provided

Relevance for Equinox
Learnings on customer
recruitment, minimising
dropouts, regularity of
engagement, results analysis

Relevance for Equinox
Learnings on customer
preferences, experience with
remote control, common heat
pumps concerns
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Projects
found via:
end ;
networks Smarter
energ’sfsociaﬁon Networks
Portal
"~ 2. Flexibility
Sﬁﬂg'&k’é’éy Innovation
& Industrial Strategy PMM
CURRENT?* 3. News
. New
‘{%{2’ sites

4. Input from project
partners

1 Not mutually exclusive
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2.1. Approach to Project Scan

Equinox is UK-based, so the scan focuses on the UK.
Large-scale projects abroad also covered

Country

Key
project
leads

Reason
for
inclusion

) L
™

WESTERN POWER
DISTRIBUTION

Serving the Midlands, South Wet and Wl

a nationalgrid company

octopus enargy

Scottish & Southern
Electricity Networks

@ sPENERGY
NETWORKS

I:energy

nationalgrid

As a UK-based project, Equinox stands
to gain from key learnings coming out of
other UK innovation projects, particularly
those by other suppliers and DNOs.
They can provide insights into UK
consumer behaviour and preferences
towards heat pumps and flexibility

National Grid | Equinox Horizon Scan | October 2022

a=>TenneT

V|E§MANN

PO@EO

Both countries have wider
heat pump coverage than
the UK, so can offer
insights regarding
commercial scale domestic
heating flexibility innovation
trials and programmes

1

alectia
&~ DUKE ﬂ Lﬁ;‘:&n
%ﬁ ENERGY.

Project partner Guidehouse has
experience with projects in the USA and
Canada which have a similar premise to
Equinox — namely large scale
commercial trials of domestic
heating/cooling flex
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2.1l. Summary of Key Learnings

Key learnings from 26 projects have been summarised
within seven buckets

Customer Offering Flexibility Impact

Customer Preference
How to ascertain the

How to achieve a How to maximise and

How to meet participant
compelling proposition overall flex benefits maintain participation needs
e G 0 Aunloc'kmg flex, but this can be comI:I::);::;:hl'e::-”?.!.

T i s S

Engagement Strategy Trial Design Market Design . § " s a soluon that 1 wihfuture markets
How to optimise How to design and How to ensure -
engagement throughout analyse the trials Equinox is ready for 4

the trials being undertaken business as usual =

National Grid | Equinox Horizon Scan | October 2022
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2.1l. Summary of Key Learnings a Customer Offering

A compelling customer proposition is key for unlocking
flex, but this can be complex to achieve

"l’\‘ To maximise uptake of demand side response (DSR) / flex services, focus on financial concerns of
‘& participating households by improving customer proposition (Projects 4, 13 on project list)

% There are many ways of reimbursing customers for flex, from different tariffs (5, 21, 22), bill rebates
H | (6, 23, 25), and per kWh payments (24). Sign up bonuses are also common for trials (12, 21, 23, 24)

A Complexities of contract approval process and service design can present delays and challenges (13),
“j- including concerns about personal data sharing (24), explicit consent requirements (9), authentication
W (7), etc.

” The service summary from WPD’s Sustain-H domestic flexibility product, which came out of the Future Flex

.= project, provides guide elements which need to be considered for Equinox commercial arrangements (9).
— An element that made this service proposition successful was its simplicity.

National Grid | Equinox Horizon Scan | October 2022 14



2.1l. Summary of Key Learnings 9 Flexibility Impact

Price signals and direct load control offer different
flexibility benefits for networks

Critical peak pricing can motivate changes in space heating even when there is no direct price signal to
do so (project 20 on project list). i.e. price signals can induce wider behavioural change and flexibility

Participants can respond at short notice to price signals (2, 6, 21, 22), with high participation rates (26)

Giving participants control over temperature limits results in hugely varying flex potential, with
households tending towards the extremes of min and max flex provision (22)

Time of use tariffs and turn-down events can significantly reduce peak demand (2, 5), though specific
potential for UK heat pumps remains unclear (2). Turn down can induce increases elsewhere (4, 26)

Large-scale turn-up trials have also demonstrated that there is significant flexibility potential from
domestic assets when consumers are asked to increase their usage (2, 6)

Modelling project results will aid understanding the role HP turn-down could play in a peak 1-in-20 year
winter (10), how HP turn-up can reduce wind curtailment (11), and the flexibility potential of
aggregated low carbon domestic heating assets (3, 16)

National Grid | Equinox Horizon Scan | October 2022

15



2.1l. Summary of Key Learnings

Recruitment requires proactive engagement and careful
consideration of incentives

Risk-free aspect of trials can be a crucial incentive to enrol customers (22 on project list). Conversely,
other trials saw a lack of awareness from participants that incentives had been made available to them (23)

Working with a trusted third party (e.g. charity) adds legitimacy to recruitment efforts, with face-to-face
interactions important for building trust and engagement with vulnerable customers (4). A voluntary
compliance scheme will help build consumer and DNO/ESO trust in domestic flexibility (20)

Customers need support and resources to understand new systems, tariffs, etc, and to encourage the
switch to new routines (5, 7, 13, 14)

Initial concerns for V2G centred around general EV price and operational concerns like charging time (7) —
could Equinox find a similar relation between heating flexibility and more general heat pump concerns?

Interactive diagrams and videos are a great resource for making recruitment more accessible (8, 24)

Cost of heat pump and accompanying required retrofits can be prohibitively high barrier to hitting
recruitment targets (12)

National Grid | Equinox Horizon Scan | October 2022 16



2.1l. Summary of Key Learnings o Customer Preference

Acknowledging and aligning with customer preferences is
necessary for success

Opt-out flexibility initiatives offer more flex than opt-in, provided the incentive is sufficiently high (5
on project list)

44

Unacceptable noise from hybrid/ heat pump systems for participants in some trials (14)

Ease of use, comfort, reliability, and upfront and running costs are the primary aspects of a heating
system that customers value (18)

Do not overpromise: on one trial, many customers did not achieve the bill savings they were
promised, with some actually paying more (13)

One trial allows customers to block times for which they would not like to have their heat pump
remotely controlled (25)

o000

Simple technology is preferred e.g. a one-app solution (7) or a simple proposition (9)

=B @

National Grid | Equinox Horizon Scan | October 2022 17



2.1l. Summary of Key Learnings e Engagement Strategy
Active and continuous engagement better guarantee
longer-term participation

o
—

3
ad

®
dh

1

A
S

Customers can be initially highly concerned about changing their routine, so must be guided through
the early behaviour change (5, 7 on project list). Personalised tracking and advice empowers participants
(8, 26)

Open house events can result in those who show up delivering significantly more flex (21)

Without continuous engagement, participation dropped off in certain trials (4), and has been shown to be
higher directly after engagement. This must be balanced with messaging fatigue which causes
disengagement (5)

Large-scale domestic flexibility trials have generally seen large and enduring buy-in. For one SPEN trial,
almost 100% of participants found the experience easy and beneficial. ~70% said they would consider
managing their energy use at least three days per week (6)

In CrowdFlex, participants who switched to a flex price signal tariff consistently changed their demand
profile over the six months of the trial (2)

Powerloop showed 85% of participants would want to continue using V2G, but that a stronger business
case

National Grid | Equinox Horizon Scan | October 2022
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2.1l. Summary of Key Learnings 6 Trial Design

Various projects assist the setting of ambitious trial
objectives and robust impact evaluation

Large scale heating flexibility trials in Germany (24, 25 on project list), Canada (21, 22), and USA (23)
all offer slightly varied trial designs from which Equinox can cherry-pick

Standard event time for customers is a maximum of two hours (2, 6, 24), though other trials went with
four hours (5) and one hour (25)

been a control event (13, 23)

Projects like Right to Heat (15) can provide insights to accompany Sero data on how heat pump use
interacts with other low carbon technologies like solar PV, thus how to account for these in the trial
design

The Modelec trial in France introduced gamification as an engagement tool (26), rewarding ‘better
consumption’ with points

6 If designed well, direct load control can occur without participants even noticing when there has
mmm
AN W

National Grid | Equinox Horizon Scan | October 2022

19



2.1l. Summary of Key Learnings 0 Market Design

Innovation and research can guide Equinox towards a
solution that fits with future markets

Intraflex (1 on project list) has proven that aggregated domestic flexibility procured near real-time
can compete with traditional dispatchable flexibility on price

(=
(=

CrowdFlex Alpha should uncover more accurate stochastic flexibility forecasting modelling methods
(3), which can help DSOs to hone their procurement needs for domestic flexibility

L&

In Sustain-H, WPD have a domestic flexibility product which could be tailored for Equinox (9)

‘) Learnings from global energy market models could feed into a bottom-up market model for the UK (19)

National Grid | Equinox Horizon Scan | October 2022
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2.111 List of Projects Considered

Projects for key learnings 1/3

. o Domestic Trials at Low carbon .
Project Country Lead Description - Project dates
flexibility scale heat
WESTERN POWERZS First close to real-time trading of

1. Intraflex —— vngs, DISTRIBUTION domestic flex, allowing market to Oct 2019 - Nov 2021
T " anatonaigrid company determine price
NI LA ) . Large-scale commercigl trial to

2. Crowdflex NIA - < nationalgrid understand the domestic flexibility Apr 2021 - Mar 2022
Z el across various LCTs

Deeper dive into the system role of
3. Crowdflex SIF Alpha o < na‘t\onalgrld domestic flexibility, plus potential Aug 2022 - Jan 2023

stacking opportunities

Understand and trial energy efficiency

4. Energywise Power 2 and commercial arrangements with fuel Jan 2014 - Sep 2018
Networks poor customers
5. SAVE fﬁ?ﬁf'\flﬂ &\s‘?mge{:‘ Understand whether price signals can Jan 2014 - Jun 2019

impact household peak demand

6. Flexibility Demand
Shift Trial

‘ SP ENERGY
NETWORKS

Turn-up trial where consumers were
rewarded with free energy for using
abundant renewables

Mar 2022 — Apr 2022

7. Powerloop

octopus
electric vehicles

Residential V2G trial with Nissan Leafs

Mar 2018 - Mar 2022

8. Vehicle-to-Grid Trial

ﬁenergy

Use bidirectional charging to balance
the grid and improve energy efficiency.

Jan 2021 - Jan 2023

9. Future Flex

WESTERN POWEI
DISTRIBUTI

Design and trial a new flexibility product

NANANANINANESANAN

NANANAYAAYAYANAN

Nov 2021- Mar 2023

NINANRN AN ANV
ANVININI/NE/NN

for unlocking domestic flexibility

National Grid | Equinox Horizon Scan | October 2022 21


https://www.westernpower.co.uk/projects/intraflex
https://www.nationalgrideso.com/document/230236/download
https://www.nationalgrideso.com/news/crowdflex-wins-ofgem-funding-domestic-flexibility
https://innovation.ukpowernetworks.co.uk/wp-content/uploads/2019/05/Energywise-Key-Lessons-Learned.pdf
https://save-project.co.uk/
https://www.spenergynetworks.co.uk/news/pages/creating_new_opportunities_through_uks_first_flexibility_demand_shift_trial.aspx
https://octopusev.com/powerloop
https://www.ovoenergy.com/electric-cars/vehicle-to-grid-charger
https://www.westernpower.co.uk/downloads-view-reciteme/466258

2.111 List of Projects Considered

Projects for key learnings 2/3

Project

Country

Lead

Description

Domestic
flexibility

Trials at
scale

Low carbon

Project dates

10. Peak Heat

WESTERN POWER=—
DISTRIBUTION
o

Serving the Midian
anatior

company

Desktop modelling study to better
understand impact/ flexibility of HPs

Feb 2021 - May 2022

11. 4D heat

Wi Wi
ANEVIN

Scottish & Southern
Electricity Networks

Flexible residential heating demand to
absorb wind power that would
otherwise have been curtailed

May 2020 - Nov 2020

Understand the potential for flexibility

heat
> L= services to help enable a zero-carbon
- letid) Local E R
12. LEO — Smart Flex 1 S LE@ efordshira. future for rural communities with V V Jan 2022 - Jun 2023
planning constraints

S LA @ Bring a novel hybrid HP commercial

13. No Regrets offer to market, and experiment with V V Oct 2018 - Apr 2019
1|~ PASSIVSYSTEMS DSR viability
N L UK Trial of 7 new single unit hybrid V

14. HyCompact o~ Poer - —=» heating eystoms v Aug 2020 - Jun 2022
S LA Develop best practice decarbonising

15. Right to Heat o < heat and decreasing bills in gas grid \/ \/ Feb 2022 - Jul 2023

Z s connected urban social housing
; Propose an industry standard view on
. o] N LA e

16. Neighbourhood = - diversity factors for heat, understand Feb 2022 - Feb 2024

G 1 |

Green flex potential
S Developing a roadmap for how rural

17. CommuniHeat 1 =] communities can switch to low carbon V V Oct 2020 - Jun 2022

heat

National Grid | Equinox Horizon Scan | October 2022
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https://www.westernpower.co.uk/projects/peak-heat
https://smarter.energynetworks.org/projects/nia_ngso0033/
https://project-leo.co.uk/deddington-and-duns-tew-sfn-update/
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/716273/BEIS_Innovative_Domestic_DSR_Competition_-_summary_project_details__1_.pdf
https://innovation.ukpowernetworks.co.uk/projects/hycompact/
https://innovation.ukpowernetworks.co.uk/projects/right-to-heat/
https://innovation.ukpowernetworks.co.uk/projects/neighbourhood-green/
https://communiheat.org/

2.111 List of Projects Considered

Projects for key learnings 3/3

. - Domestic Trials at Low carbon .
Project Country Lead Description - Project dates
flexibility scale heat
N L] WESTERN POWER =A% Balancing networks through optimising V
DISTRIBUTION -
18. Freedom 1 ] s use of HHPs Oct 2016 - Jan 2019
N LT WESTERN POWER i -
19. Redmast - DISTR Evalu_atlng (_:urrent energy market s_et Jan 2022 - Aug 2022
— = | G St s e e up to investigate future market designs
Development of a Code of Conduct to
N LA )
20. HOMEflex :A é N scottsnesoutnem | buid trust in domestic flexibility market v v

and support consumer engagement

21. Regulated Power

London
/ Hydro

Critical peak pricing trial of cooling flex

May 2016 - Apr 2019

v

v
Pricing pilot with & without real time data V
prcngpie | Il | alectra | memeemmmeme e | N v | Novems-agoos
23. EnergyWise Home B— {5 EDIHEIEGY ?:;Siﬂi:";ig‘égigroged;ﬁg /Ic%ic:ing. V V \/ Jan 2014 - Sep 2018
24. Vifex Bl | vieSmann | [oesepenmn | v V| ez ongong
25. HeatFlex - GTEI'II’IET ﬁe’iﬁ)iﬁﬁoﬁiﬁtﬁgtf&n&'E:Qf lguuriﬁs V \/ \/ Jul 2018 - Jun 2020

to avoid grid bottlenecks

26. Modelec l l PO \l} EO IsnsiL'f?ﬁgriTﬁ?ﬁ?ﬁonmsldffdﬁ?érem V V \/ Jan 2011 - Jul 2014

demand responses.

National Grid | Equinox Horizon Scan | October 2022
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https://www.westernpower.co.uk/projects/freedom
https://www.westernpower.co.uk/innovation/projects/research-and-development-of-market-structures-redmast
https://www.ssen.co.uk/news-views/2022/homeflex-project-to-build-trust-for-the-domestic-flexibility-market/
https://www.rainforestautomation.com/case-study/london-hydro-rrp-pilot-case-study/
https://www.tantalus.com/resources/white-papers/alectra-advantage-power-pricing/
https://www.duke-energy.com/home/products/energywise-home
https://www.50hertz.com/en/News/FullarticleNewsof50Hertz/11609/viessmann-and-50hertz-work-together-on-intelligent-control-of-heat-pumps
https://www.tennet.eu/de/tinyurl-storage/news/tennet-und-bayernwerk-flexibilitaet-aus-bayerischen-elektro-heizungen-fuer-die-energiewende-in-bayern/
https://www.smartgrids-cre.fr/projets/modelec

2.1V. Innovation Project Deep Dives

1 : I n t r afl eX © Market Design

Project Overview Key Learnings for Equinox

Description » Develop market design for an integrated flex  Intraflex provides evidence of what a liquid competitive market for flexibility
market aimed at serving both ESO and DSO encompassing domestic assets could look like in the future
» First time flex services in local distribution network » This includes near real-time flexibility services being procured from domestic
were continuously traded close to real-time, energy suppliers — a use case for Equinox to trial?
allowing market to determine price. More info + ltalso unlocks stacking opportunities across multiple flex markets/products

Project Dates October 2019 — November 2021 * The concept is proven to work with the Balancmg Mechanism. Both the DSQS
and the supplier can value flex closer to its real value, rather than locking

Project Partners WEST“;‘,;?;{;&% N DES (EER'\”““ :F”"Sl“,“i"g‘ parties into long-term contracts at a certain price _
s i, o i il g 4 + NODES interface was well-received as a bid-placing platform — can provide a

back-up option for Equinox implementation

Project Methodology Intraflex Project Architecture

* Worked with seven flex asset owners to create a marketplace where
different types of flex could compete on a level playing field

* Opened a week ahead of flex needs; implemented different pricing
strategies to understand how asset owners would respond

* LCTs like EV chargers and battery storage competed against diesel
generators on price for the first time

* Phase 1: 241 trades. 50.5MWh at average price of £386/MWh

¢ Phase 2: 1,198 trades. 774 MWh

* Savings up to 4% on flex price through market price competition

Scope of project

‘ ‘ Source: WPD

.
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https://www.westernpower.co.uk/projects/intraflex
https://www.westernpower.co.uk/downloads-view-reciteme/603011

© Engagement Strategy

2.1V. Innovation Project Deep Dives L _ :
© Flexibility Impact @ Trial Design

2: CrowdFlex NIA

Description Quantify electric flex potential from UK * Households that switched from a flat to a Dynamic (Agile) or Static
homes, identify key parameters which influence (Go) ToU tariff reduced proportion of daily demand consumed during
flex, inc. incentive cost. evening peak (evening 4-7pm) by an average of 15% & 17% respectively
More info « Greater reduction for EV owners than non-EV owners, since there is a

. . i higher peak
Project Dates April 2021 - March 2022 * Robust move of demand out of the peak evening period, enduring over 6
Project Partners nationalgrid Ohme octopusenergy N ssesumn months trial data available
e * Big Turn Up trial, far greater turn up for EV-owning households. More

equal between EV -0.6kW (-59%) and non-EV -0.5kW (-41%) households for
Big Turn Town

3 * Very high level of participation for Big Turn Up in EV owning households
PI‘OjeCt Methodology (63%) > customers willing to provide EV assets for flexible charging. Non-EV

Phase 1 analysed 4 distinctive historical consumption datasets, arising from households have a smaller technical capability for Big Turn Up; but showed

2 intervention types: turn down capability equivalent to EV households; indicates that

1. Enduring: move from flat energy price to dynamic ToU tariffs (Octopus underlying demand (including appliances and white goods) is
Go and Agile). 20,378 analyzed customers responsible for most of the reduction observed.

2. One-off: single events of limited duration. Rewarded change in * The small number of electric-heating customers (15%) were not sufficient to
customer demand over a specified 2-hour duration. ‘Big turn up’ provide reliable conclusions on the impact of tariff switching and Turn
events with 19,206 participants and ‘big turn down’ events with 396 Up/Down on heating.

partakers. Customers informed of request & opted in ahead

National Grid | Equinox Horizon Scan | October 2022 25


https://www.nationalgrideso.com/document/230236/download

2.1V. Innovation Project Deep Dives .
© Flexibility Impact

3: CrowdFlex SIF Alpha O vkt Destan

Description « Strategic Innovation Funding (SIF) project to better « Learnings will become apparent as the project unfolds
understand system needs for domestic asset « CrowdFlex and Equinox are both undertaking large scale commercial trials, so
flexibility. More info can share learnings between one another
+ Plan a test of multiple flex services in a real-world « CrowdFlex should develop useful learnings on system challenges like peak
trial to explore stacking opportunities demand, constraints, and potential balancing solutions which domestic assets
Project Dates August 2022 — January 2023 can pTOV'de . . o .
. . » Learnings can feed into a potential role for the ESO within Equinox and
Project Partners | nationalgrid e AN Sconi s Sove provide evidence for Equinox commercial arrangement use cases
elemen!gﬂr!ﬂgpx i @hme octopusenergy »  CrowdFlex’s flexibility stochastic modelling could aid understanding around

future flexibility procurement, whether/how DSO and ESO flexibility needs
complement or compete, and what stacking opportunities are available

. » Update in the next Horizon Scan iteration
Project Scope

Follows from SIF Discovery phase in early 2022. The project looks to:

* Understand system needs and utilization of domestic assets

* Plan for real-world trials of flex services, including stacking

* Improve clarity around data needs and stochastic (rather than current
deterministic) statistical approaches to forecast flex

« Better understand potential regulatory barriers

» Engage successfully with consumers to incentivize behaviour change
so that the trials can deliver expected commercial and CO2 reduction
benefits
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https://www.nationalgrideso.com/news/crowdflex-wins-ofgem-funding-domestic-flexibility

2.1V. Innovation Project Deep Dives

4: Energywise

© Customer Offering @ Engagement Strategy
© Flexibility Impact

Project Overview Key Learnings for Equinox

Description How can vulnerable customers engage in and
benefit from new energy efficiency schemes/
technologies? Challenges and successful
approaches to engaging with these customers to
achieve aims More info

Project Dates January 2014 - September 2018

Project Partners // Powe[ )
Ny Networks British Gas

First time energy supplier & network operator worked together with trusted
3rd party (local charity) to engage with fuel poor & traditionally hard to
reach customers

Trial 1 achieved 5.2% in average evening peak demand; £14 annual savings
per household; 3.3% average energy consumption reduction

Trial 2 ToU tariff 2.2% reduction in evening peak, but 22.2% increase in
weekend peak. Critical peak rebate 1.5% reduction in evening peak
Door-to-door interactions were crucial. Participation still dropped off as
trials progressed

Project Methodology Demand Profiles by Trial

538 social tenants Tower Hamlets (E. London) engaged in two trials

1. How can they participate in energy saving opportunities? Install
smart meters and energy efficiency devices and advice

2. 86% active participants consented to new ToU tariff arrangements:
Critical peak rebate Bonus Time for prepay customers who were
credited 10 units of back for every unit of energy saved within the
bonus time.

Home Energy Free Time for credit customers where customers were

offered a static fee and free electricity on either sat or sun, 9-5pm

National Grid | Equinox Horizon Scan | October 2022

Profile

Trial 1 Source: UK power networks

Energy Saving Trial 2

e Energy Saving & Demand Side Response
Demand /\ /-\

- = =l AN [
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https://innovation.ukpowernetworks.co.uk/wp-content/uploads/2019/05/Energywise-Key-Lessons-Learned.pdf
https://innovation.ukpowernetworks.co.uk/wp-content/uploads/2019/05/Energywise-Closedown-Report.pdf

© Customer Offering @ Engagement Strategy
© Flexibility Impact @ Trial Design

5. SAVE (Solent Achieving Value from Efficiency) o coome rreence

Project Overview Key Learnings for Equinox

Description ¢ Understand whether price signals can impact + SAVE used a randomised control trial methodology combined with household
household peak demand More info monitoring and detailed annual surveys to ensure results from its trials are
replicable and can be modelled across the wider UK
« Customers often need some prompting to save energy; treatment effects
University of generally highest after some engagement; but need to balance with
DNV @Southampton messaging fatigue - too frequent messages [ disengagement
« Enticing customers to stay out of the house during critical peak periods may

. result in even larger peak reductions than asking them to shift or cut
PI’OJeCt Methodology » Banded pricing/ similar ToU approach can be used by DNOs on networks
. 2,000 customers took part in a ‘peak banded pricing’ trial for 12 where peaks are harder to predict in advance or where the network is

constantly near capacity
weeks from October — December 2018 * Here, banded pricing produced peak reductions of <7%

2.1V. Innovation Project Deep Dives

Project Dates January 2014 — June 2019

Project Partners g Scottish & Southern

+ Customers set consumption targets with rewards for dropping to « Peak savings higher in opt-out banded pricing trial because their
them. For first 6 weeks of the trial, participants paid 10p/h they stayed participation rate was far higher
below custom kW threshold. Then to 30p/h for final 6 weeks « The incentive has to be sufficiently high to motivate participants — trebling
- Customers were split into opt-in and opt-in groups. 38% of opt-in the rewa_rd rgsulted ina S|gn|f|cantly hlgher_demand reduc_tlon
group participated vs 98% for the opt-out group « For opt-in trial, peak savings more consistent & predictable but lower as

there was a smaller % of the group participating.

Banded Pricing Event Schedule 10 p/hr Demand | 30 p/hr Demand * £/W reduction lower in the opt-in group than op-out group
Reduction Reduction
Whole group 4 hours, every weekday 2.6% 7.1%
Participants only 4 hours, every weekday 4.2% 7.1%
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https://save-project.co.uk/

2.1V. Innovation Project Deep Dives

© Customer Offering
© Flexibility Impact

© Engagement Strategy
© Trial Design

6: Flexibility Demand Shift Trial

Project Overview

Description *  Turn-up trial in which consumers received free
energy if they used enough extra during periods of
high excess wind energy. More info

* Octopus: ‘The Windy Day Fund’

March — April 2022

Project Dates

Project Partners ‘ SP ENERGY

OctopuS ENerg)y NETWORKS

Project Methodology

* 2,500 Octopus Energy customers across Dumfries & Galloway

* Households were directed to power up usage when excess wind
supply was highest across six events

* 2-hour test events between 5:30-7:30am and 7:30-9:30pm

* Customers notified customers who had opted in the day before each
trial window
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Provides a potential model for turn-up trials, should Equinox choose to trial
turn-up as well as turn-down

Households appear very willing to respond to requests for small periods of
adjustment

Surveys suggests that, if the trial had continued for longer than 6 weeks,
participants would have continued being engaged, most of them for multiple
days per week

Customer Offering and Results

Households who increased their usage by more than 10% were credited
back all the energy they used in the two-hour timeframe. Those who used
more than 100% extra were credited double the amount they had used

The average customer received £5 of free energy. Maximum saving was £73
Total of 20 MWh of power demand was shifted out of peak hours

50% of participants hit their target on average per event

Average turn up per event was 1.68 MW

98% of participants found the experience beneficial and easy to do

46% said they would consider managing their energy use five days/week;
22% three days/week; 100% at least one day/week
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https://octopus.energy/press/powering-up-scottish-customers-use-energy-to-help-the-grid-and-cut-bills-in-uk-first-trial/

2.1V. Innovation Project Deep Dives

7. Powerloop

Project Overview

Description * Residential V2G trial with Nissan Leafs. This is to
understand whether/how price k impact household
peak demand. More info

Project Dates March 2018 - March 2022

energy
saving
trust

Project Methodology

» Installation of chargers & delivery of cars to 135 Powerloop trialists.
Learning from initial customer experience

» Collection of data from chargers, cars and smart meters.
Commercialisation of V2G through ancillary services participation (trial
with National Grid on the Balancing Mechanism)

« Participants got a sign-up payment and If customers had their vehicle
plugged into their charger and were available for the V2G service
between 4-7pm at least 12 times a month, they were offered a £30
monthly reward

« Two thirds of the trial were put on time of use tariffs as well

Project Partners .
octopuscnergy ) Guidehouse
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© Customer Offering @ Engagement Strategy

@ Customer Preference

Key Learnings for Equinox

85% of trial customers would continue using V2G service, but current level
of incentives needed means there is no strong business case
Customers need customer support and resources to help
understand the system and their tariff

One-app solution preferred for both Octopus Energy and trial customers
Some of the concerns of using V2G are linked to using an EV, so services
should look to support customers with their adoption of EVs where possible -
could this be equivalent for flex from HPs?

Customers initially highly
concerned about changing their
routine — services should highlight
this point during customer
engagement to reduce those
anxieties.

Only 33% of customers were

them

IIf
»
@
&
"

dpm-Bpm

Spm-8pm

®
Q
»

commuting more than two or three Spory e

times a week, 30% were retired 10pm-120m _ -

Nb awaiting closedown report 120m-20m _m
20m-dam _ i
4am-6am _ i
oty e _ 725

Source: Energy Saving Trust
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https://energysavingtrust.org.uk/wp-content/uploads/2022/05/Energy-Saving-Trust_Powerloop-Vehicle-to-Grid-Best-Practice-Guide.pdf
https://energysavingtrust.org.uk/wp-content/uploads/2022/05/Energy-Saving-Trust_Powerloop-Vehicle-to-Grid-Best-Practice-Guide.pdf

2.1V. Innovation Project Deep Dives

8: Vehicle-to-Grid Trial

Description » Using bidirectional charging to balance the grid
and improve energy efficiency by harnessing
the potential of EVs to act as stores and
sources of energy More info

January 2021 — January 2023

e indra
=Y X ”s ﬁﬁ KALUZA

Project Dates

Project Partners

o

XonNsd

Key learnings for Equinox

* Results have shown participants to save up to £725/year

» Lots of interactive diagrams and short videos explaining how the set-
up works. Perhaps this could be done for Equinox with a
short demonstration video of what happens.

» The Kaluza app has various smart options like minimum charge levels,
charging updates etc — could Equinox customers benefit from having
extra information regarding their heat pump status? E.g. off for X
minutes, corresponding temp., etc.?
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© Engagement Strategy

Project Methodology

Ovo installed 320 bi-directional EV chargers to trialists across the UK in a
project that lasted three years

Using the Kaluza app, customers enter a time by which their car must be
fully charged

The charger will charge up when demand on the grid is low, and export when
demand is high (working around the customer’s charging schedule). Exported
charge will go the nearest appliance that demands electricity.

This could be In the owner’'s home, in which case they receive no payment,
but they spend less on grid electricity

Any EV power exported that isn’'t used to power the home is sold back to the
grid, with any money saved appearing on monthly statements as a
bill rebate.

Effectively the car batteries are used as a balancing tool

There are override options in the app if the customer changes their mind
about when the battery needs to be full.

Quite specific specifications on what a consumer must have to be part of the
trail - Nissan electric vehicles (+30kWh battery), CHAdeMO cables, 6kW
output for charge etc.

31


https://www.ovoenergy.com/electric-cars/vehicle-to-grid-charger
https://www.ovoenergy.com/electric-cars/vehicle-to-grid-charger

2.1V. Innovation Project Deep Dives

O:

Future Flex

© Customer Offering

© Market Design

@ Customer Preference

Project Overview Key Learnings for Equinox

*  Most parties value design principle of simplicity adopted

+ Unforeseen personal data challenges which need to be addressed

*  Service seen as relatively hassle-free; low barriers to participation

*  Service summary can guide discussions for commercial arrangements, and

Description .

NIA project to understand current process
limitations for domestic flex providers.
Demonstrate and test these solutions.

* Sustain-H DSO service designed for homes is now
being transitioned to BaU within Flexible Power.
More info

Project Dates

January 2022 — June 2023

Project Partners

R on Qog KALUZA @

e Srion
* ~ €DF octopusrery;

everoze 6
stemy

provides a framework of what
arrangements

should be

included within  Equinox

Project Methodology

1.
2.

Phase 1: participant engagement through workshops, etc.

Phase 2a: commercial solution definition based on participant
feedback e.g. new testing methodology, bid options, contract
definition. Focus on step-change innovations, not BaU tweaks
Phase 2b: system build solution definition — converts
commercial design into a trial platform for the second
generation services

Phase 3: new system trialled for at least two participants
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Sustain-H Service Summary (from 1)

Scheduled
delivery with
‘drop-to’ response

Delivery period
and procurement

Qualifying
technologies and
baselining

Metering and data
submission

Renumeration and
location

Pre-fault service. Delivery scheduled months in advance. Flex Providers deliver a pre-agreed
change in import or export (kW) over a defined period of time. They reduce demand to a level
at/below pre-agreed Target Demand, maintaining this over the full 4-hour Delivery Period duration

Two 4-hour Delivery Periods each weekday, aligning with the times of peak network usage. The
service is procured every 6 months via a new online procurement portal, and Flexibility Providers
will be able to change portfolio composition and contracted volumes on a monthly basis

Each household must have at least one qualifying technology: EV charge-point, electric heat pump
and home battery storage system. Baselines are pre-defined for each qualifying technology, fixed
for each contracting period, and determined from the asset-make up of the portfolio

Two metering options are available to Flex Providers: asset-level and household-level; in both
cases aggregated across the portfolio. Asset level metering takes data from the meters of qualifying
assets only. Household-level metering is taken from smart meters, including the demand of the
whole home. All meter data is submitted via APIs

Flexibility Providers are paid a fixed tariff per kW demand reduction relative to the baseline. Only
homes in the relevant part of the distribution network (i.e., within CMZs) are eligible to participate.
CMZs are grouped into high-medium-low value zones to provide a sharper price signal for the
network zones where constraint alleviation is more valuable
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https://www.westernpower.co.uk/downloads-view-reciteme/466258
https://www.westernpower.co.uk/downloads-view-reciteme/466258

2.1V. Innovation Project Deep Dives

10: Peak Heat

Description Desktop modelling study to understand the impact and
flexibility of HPs, including the impact of

a peak winter (1 in 20) on the network due to

both direct (e.g. poorer heat pump performance in
cold conditions) and indirect effects More info

Project Dates February 2021 - May 2022

WESTERN POWER ="
DISTRIBUTION

Serving the Midlands, South West and Wies

a nationalgrid company

Project Partners

- DELTA-EE

Key learnings for Equinox

* Representative substation and housing archetypes identified for WPD’s
network — could be used for the simulation modelling and
recruitment within Equinox (i.e. try to have representative numbers
for each archetype)

* Customer and community level network modelling could feed into
Equinox trial simulations
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© Flexibility Impact
© Market Design

Project Methodology

1.

2.

Customer segmentation and archetype creation: defining the relevant
archetypes of interest

Heat market landscaping: characterising range of technologies with a focus
on domestic thermal storage

Customer modelling - exploring the range of impacts on load profiles from
heating technologies including modelling the impact of ‘1 in 20’ peak winter
condition, and the flexibility that these may deliver
Area typology modelling:

assess impact of heat

Non-reat
e!ect_rlflgatlon on 4 local Source: WPD ot
distribution network
typologies
Recommendations —
drawing together all the .
findings from the o .
research, including e
conducting a high-level
CBA to identify the é I — .
potential lowest cost 1™ oty e w ="
options + Most pamp loads

33


https://www.westernpower.co.uk/projects/peak-heat
https://www.westernpower.co.uk/downloads-view-reciteme/559828
https://www.westernpower.co.uk/downloads-view-reciteme/376708
https://www.westernpower.co.uk/downloads-view-reciteme/376711
https://www.westernpower.co.uk/downloads/510274

2.1V. Innovation Project Deep Dives

11: 4D heat

© Flexibility Impact

Description Using a scenario model to investigate how flex * Model suggests 540GWh of otherwise curtailed wind power could be used for
demand from residential heat can absorb wind power domestic heating across off-gas grid Scottish houses in 2030, delivering £49m
that would otherwise be curtailed due to transmission in savings annually
constraints More info « Demonstrates the potential of turn-up flexibility. Potential for Equinox to

Project Dates February 2021 - May 2022 collaborate with National Grid ESO on turn-up opportunities

. ) —

Project Partners g scnishsautem [ | TAEE $/6r%26 @

nationalgrid PassIV

Project Methodology

* Only off-gas grid houses in Scotland were considered for the model.
Digital twins were used to provide residential thermal models

* Flexibility models produced for the most cost-effective demand and
ToU electricity tariff profiles on a daily basis

« Consumers assumed to use home space heating appliances when
electricity is cheaper - when there is surplus wind energy - so less wind
energy needs to be curtailed

* Furthermore, smart controlled heat pumps were modelled that would
automatically heat at times when it is cheaper to do so
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https://connectedresponse.co.uk/wp-content/uploads/2021/06/4D-Heat-Final-Report.pdf

2.1V. Innovation Project Deep Dives

© Customer Offering
© Flexibility Impact

© Engagement Strategy

12: LEO - Smart flex heat pump trial

Project Overview

Description Understand the potential for heat pump flexibility
services in rural off-gas grid Oxfordshire communities

with planning constraints. More info

Project Dates January 2022- June 2023

Project Partners

§ Scottish & Southern LE@ Local Energy @

PEOPLE'S POWER STATION PASSIVSYSTEMS

Incentives for Participants to Sign Up

* A free home assessment to identify an approach to home retrofit,
ensuring homes are low carbon, energy efficient and fit for the future
(worth £350)

* The cost of (A third party energy efficiency retrofit company) cosy
homes Oxfordshire’s project management service will be covered (up to
£750)

« Communications, monitoring equipment and training on how to use HP

* £300 compensation payment in turn for the flexibility the participants will
offer through-out the trial
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Key Learnings for Equinox

There have been difficulties in recruiting participants because of the costs
of purchasing the heat pump and the potential retrofit measures to make their
homes heat pump suitable

Also, difficulties getting the three participants ‘Trial Ready’

The early recruitment stages demonstrate how the trial can be advertised
without going into exact details of the commercial arrangements and trial
design

Lots can be learnt from the various incentives offered to participants

Project Methodology

Work with homes in two Oxfordshire villages to install HPs and smart
monitoring to test viability of providing grid flex, inc. direct control

The original aim was for 15 homes but to date, only 3 houses have signed up
These three properties have communication equipment from Passiv UK
installed which will allow project LEO to control their HPs as part of the trial
LEO will turn the HPs up and adown to see if they can deliver flexibility

They are currently (Summer 2022) testing the control of the participants HPs
to see if they are ready for winter 2022

The trial is integrated with Peoples Power station 2.0. This is an online tool
developed with Low Carbon hub to be a centre for the trials controls,
monitoring and data collection
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https://project-leo.co.uk/deddington-and-duns-tew-sfn-update/
https://www.lowcarbonhub.org/heatpumptrial/
https://cosyhomesoxfordshire.org/

© Customer Offering
© Flexibility Impact @ Trial Design

13: NO Reg retS @ Customer Preference

2.1V. Innovation Project Deep Dives

Description Bring a novel hybrid HP offer to market, and allow for » Complexities of contract approval process and service design presented
DSR experimentation to assess viability and delays and challenges (but overcome)
consumer response. More info » For the fully automated DSR which flipped between the HP and gas boiler as
- - needed, consumers mostly did not notice when the switch was made
Project Dates October 2018 - April 2019 .

Those enrolled on ToU tariffs largely cannot distinguish between the time

Proiect Partners ¢ they spent on this tariff and the time spent on a ‘normal’ tariff
: DEQE;IVSYSTEMS cATAPUl.T 0 S EDF o, 2> + To maximise uptake of DSR services, focus on financial concerns of
SAMSUNG participating households by improving customer proposition

* Many households felt the Future Heat service had not reduced their energy
bills as they had expected when signing up — for some the costs were higher

Project Methodology than before

* Hybrid heating systems installed into 95 homes under Future
Heat commercial offer by EDF. 43 homes then went on to participate in
DSR experimentation (using EDF’s PowerShift trading platform)

» EDF offered a fixed price HP installation for under £100, with EDF
recovering capital cost through the assigned Renewable Heat
Incentive payments
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https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/716273/BEIS_Innovative_Domestic_DSR_Competition_-_summary_project_details__1_.pdf

2.1V. Innovation Project Deep Dives

14: HyCO m p aCt @ Customer Preference

Description Trial of 7 new single unit hybrid heating systems; * Feasibility of single unit hybrid system proven. Requires a little more inside
follows from Freedom project More info space than a standard boiler, so it is not suitable for all UK homes

- « Early trial homes reported unacceptable level of noise and vibration from
Project Dates August 2020 - June 2022 the units

; « Limited number of installers available in the UK for this unit
Project Partners UK =g . ) . . .

: pa@swsvsmms mmkfg 0 WALESZWEST « To give confidence to a homeowner of a new heating system, it does require

homeowners to have appropriate information and guidance about what to

expect from their new system. Although it does look like a conventional

combi boiler, it does have a small heat pump inside which behaves differently
Key Learn [ ngs for Equ inoX and will not activate the heat pump component for immediate calls for heat,
but rather pre-heat to meet the set point.

* Monitor performance of hybrid systems to establish full operational .
data, assess network impacts, explore flexibility opportunities. Plus
engaging with participants to get their feedback

* Using a new system combining gas boiler, ASHP, smart control
software in a single unit
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https://innovation.ukpowernetworks.co.uk/projects/hycompact/

2.1V. Innovation Project Deep Dives © Customer Offering @ Engagement Strategy
o ©® Trial Design

15: Ri g ht to H ea.t @ Customer Preference

Description Develop best practices for decarbonising * Major learnings still to come
heat and decreasing bills in gas grid connected * Expected learnings on how to balance the interests of the consumer, social
urban social housing. housing provider, supplier, and network operators when seeking to deliver a
More info cost-effective decarbonisation strategy for social housing — this can help with

) the approach towards customers on Equinox who are in social housing
Project Dates February 2022 - July 2023

4
> TONEWATER
SGN a@sl\fSYSTEMS o 1
e P socialenergy

Project Goals

* Trial single-unit hybrid heating system coupled with solar PV
installations, smart controls, and access to the flexibility market in 10
social housing homes

* Evaluate impact of installations on consumers in vulnerable
situations. Trial different ways of lowering costs for consumers,
and provide consumers with longer term advice and coaching

* Understand how different technologies can best operate
simultaneously to deliver consumer benefits

Project Partners
) gz')(wer =>
Networks
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https://innovation.ukpowernetworks.co.uk/projects/right-to-heat/

2.1V. Innovation Project Deep Dives .
© Flexibility Impact

16: Neighbourhood Green 0 cusomerprsaence

Description Better understand future After Diversity Maximum * Leverage Whole Energy Systems Accelerator (WESA) to virtually cluster
Demand (ADMD) when low carbon technologies for ‘Living Lab’ participants’ homes with electric heating and other low carbon
heating are clustered; propose an industry standard heating technologies. Monitor energy usage over time and in different weather
view on diversity factors for heat, understand flex conditions
potential. More info * Analyse clustered data streams to assess ADMD, network response, flexibility

potential

Project Dates February 2022 - February 2024 » Then design and carry out a trial based on the results. Qualitative research

. with customers to understand their requirements and experience of transition

Project Partners o~ 2 journey to LCTs

Networks

Key Learnings for Equinox
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https://smarter.energynetworks.org/projects/nia_ukpn0076/

2.1V. Innovation Project Deep Dives

17: CommuniHeat

© Customer Offering

@ Customer Preference

Project Overview Key Learnings for Equinox

Description

Low carbon heating blueprint for off-grid gas
communities (4m properties in UK) using electricity.
More info and website

Project Dates

October 2020 - June 2022

Project Partners

UK

rouer 3 ¢\, OVESCO BURO HAPPOLD

Networks

Project Methodology

* Install energy meters in village to measure consumption.

» Computer models to forecast impact of electrifying heat — simulations
will investigate costs, efficiency, and electricity network impact of

multiple different approaches, including shared district heating, medium

sized heat pumps serving a few properties, or personal electrical heat

pumps installed at each property
* Then look at potential community finance models for making

the switch
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«  Community engagement is key to decarbonising rural homes
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https://innovation.ukpowernetworks.co.uk/projects/communiheat/
https://communiheat.org/

© Customer Offering @ Engagement Strategy

2.1V. Innovation Project Deep Dives _ :
©® Trial Design

18: Freedom © Comtomer breeence

Project Overview Key Learnings for Equinox

Description Trial of 75 smart hybrid heating systems in Bridgend » Project learning indicates that a hybrid approach to decarbonising our heating
can help balance system needs that is combined with green gas growth could lead to the total decarbonisation
More info of domestic heat

» Hybrid systems could deliver off-grid homes with major cost and

Project Dates October 2016 - January 2019 carbon savings
Project Partners | wesTern POWERZS @ + Hybrid system did not require major energy efficiency/retrofit upgrades (vs the
DISTRIBUTION

need for these for pure HP)
» The smart control switched between appliances driven by cost — supporting
the decarbonisation of heat in an affordable way and with limited

: behaviour change.
PI‘OjeCt Methodology » Lots of useful learnings regarding customer perceptions of lower carbon

alternatives to gas boilers

» ‘Shifting customers away from gas boilers being their sole source of space
heating will be a challenge — customers are overwhelmingly positive about
their existing heating system. Ease of use, comfort, reliability and up-front
and running costs are the primary aspects of a heating system
that customers value.’

Serving the Midlands, South West and Wales pa SSIVSYSTEMS

a nationalgrid company

» Selection of the area for the trial

« Customer engagement plan

» Selection of the type and size of the heat pump

* Network modelling

» Mobilisation (procurement of equipment and services)

» Trials or field test, including measurements (install equipment)
* Analysis

National Grid | Equinox Horizon Scan | October 2022 41


https://smarter.energynetworks.org/projects/nia_wpd_023

2.1V. Innovation Project Deep Dives

19: REDMAST (R&D of Market Structures) 0 oo e, O e P

Description Evaluate current energy market models for * Evaluate current energy market models and focus on the current issues

More info deficiencies, and propose future energy within the market
markets which give customers a more active role, * lIdentify future energy market requirements, explaining these transition
while still protecting them and achieving net zero pathways under the current market structure and highlighting the key barriers

) to change
Project Dates January 2022 - August 2022 + Then assess alternative market models from around the world to develop
Project Partners wesTERn powsn £ /ﬁ a bottom-up model which will enable a better approach to designing future UK
it rontier energy market models

2 eorand conpan + Develop assessment criteria to assess market models and analyse their

relative strengths and weaknesses

Key Learnings for Equinox

* The idea of a bottom-up energy model, where consumers have an
active role in their energy consumption and the energy transition, could
have parallels with Equinox’s offering to customers

* No published results yet —
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https://www.westernpower.co.uk/innovation/projects/research-and-development-of-market-structures-redmast

2.IV. Innovation Project Deep Dives @ Customer Offering

20: HOMEflex

Description Develop a Code of Conduct to create an inclusive, * Develop Code of Conduct by mapping emerging business models,
More info fair, and transparent marketplace for Domestic identifying actors/relationships, and considering how to treat different parties
Flexibility Services. under this Code

+ Establish steering committee composed of key stakeholders to provide

Project Dates June 2022 — May 2024 input to and oversight of project
Project Partners i SR - centre for . Consumer engagement by gndertaking four focus group sessions throughqut
g Electricity Nety Lo = 2}112%;@“9 the project to inform drafting of Code of Conduct and assess potential

impact of voluntary compliance scheme on market take up
» Establish frameworks for a voluntary compliance scheme, including a

] ] dispute resolution mechanism
Key Learnings for Equinox

» Development and roll-out of a voluntary compliance scheme to help
build consumer and DNO/ESO confidence in flexibility

» Could improve customer experience throughout whole cycle of
customer’s engagement with Flexibility Services provider

+  HOMEflex will highlight mechanisms by which vulnerable, fuel poor, or
other groups could be left behind in the transition to net zero, which
should provide useful learnings for maximising and maintaining
customer participation
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https://www.ssen.co.uk/news-views/2022/homeflex-project-to-build-trust-for-the-domestic-flexibility-market/

2.1V. Innovation Project Deep Dives

21: Regulated Peak Pricing Pilot

© Customer Offering
© Flexibility Impact

© Engagement Strategy
©® Trial Design

@ Customer Preference

Project Overview Key Learnings for Equinox

Critical peak pricing (CPP) trial of AC cooling
flexibility with & without participants having access to
real time energy consumption data for their
households. More info

Description

Project Dates May 2016 - April 2019

S Bwsr NAVIGANT

Project Methodology

Tested three arrangements:

1. CPP (+ slightly discounted off-peak ToU tariff), but subjected to 36
1-hour CPP periods over a year. Customers received smart plug and
load control switch to automate some of the reductions (DLC)

2. CPP, plus participants had access to real time consumption data and
notifications when overall energy consumption exceeded that of peer
households (CPP/RT)

3. No CPP, but access to real time consumption data (RT)

Project Partners
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Participants could attend open house events to fix tech and ask questions:
these groups yielded substantial incremental estimated impacts. l.e.
customer engagement can deliver more flex

Participants proved nimble in responding to changes in price with only 15
mins notice

CPP motivates change in space heating consumption behaviour even when
there is no direct price signal to do so. Most energy savings achieved by
CPP group achieved in summer non-event periods

No significant incremental savings for CPP/RT group vs CPP i.e. having
access to real time consumption data has no additional impact on domestic
flex provision if price signals already in play. But it does deliver small
savings when there is no price signal

$25 payment at start; $75 at end

Commodity rate C/lkWh?

Pricing Period Standard CPP & CPP/RT

Off-peak (7pm — 7am weekdays, all weekend) 6.5 6
Mid-peak (7-11am, 5-9pm, summer weekdays; 1lam-

h 9.4 9.4
5pm winter weekdays)
On-peak (11lam-5pm, summer weekdays; 7-11am, 5-

. 13.2 13.2
9pm, winter weekdays)
Critical peak: 18 1-hr events in summer, 18 in n/a 595

winter, 4-8pm weekdays

Source: Navigant 1 Canadian Dollar cents
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https://www.rainforestautomation.com/case-study/london-hydro-rrp-pilot-case-study/

2.1V. Innovation Project Deep Dives

22: Advantage Power Pricing Pilot

Project Overview

Description Tests response of tech-enabled residential customers
to dynamic price signals (mixed with user-enabled

DLC). More info

Project Dates November 2015 — August 2019

8% Llectio NAVIGANT

Project Methodology

* Customers remained subject to the standard Regulated Price Plan
(RPP) ToU rates, but also received a shadow bill tracking what their
bill would have been under Advantage Power Pricing (APP) rate. If
APP < RPP, participants receive the difference as a rebate. No penalty
if APP > RPP

» All customers enrolled were equipped with thermostat, whose response
to APP price fluctuations they could automate. Three alternative tech
groups added to the program

* APP prices set to be revenue-neutral with RPP rates, based on
historical consumption patterns. i.e. if there is no DR, participant bills
would be the same under both systems

Project Partners
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© Customer Offering

© Flexibility Impact ©® Trial Design

@ Customer Preference

Key Learnings for Equinox

1 Canadian Dollar cents

DR savings delivered by participants varied depending on conservation
setting selected.

Most aggressive flexibility settings = more savings (~2kW); max comfort =
least savings (0.12 kW)

By the end of the trial, participants were more likely to skew to one of the
extreme settings

On average, participants reduced winter commodity costs by 9-27%. Summer
by 0-10%

APP participant population skews older, principally motivated by bill
savings (80%). 70% first initiative. Nearly 80% of respondents said that risk-
free aspect of program was very important in their decision to enroll

On average, participating in APP increased customer energy consumption
(small, statistically insignificant) - due to off-peak prices being lower vs RPP

Period (C/kWh?) Hours Period (C/kWh?) Hours
Critical Peak Critical Peak 0.4
High 59 0.8 High 52 3
Medium 29 4 Medium 26 5]
Low 17.4 12 Low 13 8
APP Off-Peak 4.9 83 APP Off-Peak 5.9 83

Source: Navigant
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https://www.tantalus.com/resources/white-papers/alectra-advantage-power-pricing/

2.1V. Innovation Project Deep Dives

23. Energywise Home

© Customer Offering
© Flexibility Impact

© Engagement Strategy
©® Trial Design

@ Customer Preference

Project Overview Key Learnings for Equinox

Description Direct Load Control (DLC) of domestic heating and
cooling appliances

More info; BaU offering

January 2014 — September 2018

G BNk, NAVIGANT

ENERGY.

Project Methodology

» Two program-wide events called in summer 2016

» 10 events called for sample of 78 participants who had data loggers
deployed

e $25 bill credit upon joining the program, additional $25 bill credit
annually per appliance type controlled to encourage continued
participation

Project Dates

Project Partners
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Estimated impact per responsive set of heat strips controlled during the
population events was 2.77 kW, and the estimated impact per responsive
water heater during same events was 0.4kW

Participants were generally unaware of curtailment events when they
happened. >90% survey respondents indicated they had not been aware that
an event had occurred recently. Of 23/301 who were aware of an event, only 2
reported a comfort level less than 5/10. Most were ‘very comfortable.’

Program does not appear to be a key driver of supplemental heating use.
Similar proportion of placebo survey respondents reported using supplemental
methods for heating their homes during ‘event’ periods as those respondents
subject to actual events

Fewer than half of participants were aware of the bill credits they receive
as part of their participation, despite receiving a hardcopy brochure
explaining this
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https://www.duke-energy.com/home/products/energywise-home
https://www.energywisetstat.com/faqs/energywise-faq/

2.1V. Innovation Project Deep Dives

24: Viflex

Description Test how aggregated HPs can contribute to a stable
transmission system by reducing/shifting HP demand
when system demand high. More info and podcast

Project Dates December 2020 - ongoing

V|E§MANN EQUIGY
ae=Tenner

Key Learnings for Equinox

» Very similar premise to Equinox, though here remote control is being
promoted via extra payments. Customers have choice about when
they would not like to be controlled

« Trial starts this winter, but potential learnings for the recruitment
strategy. They have sign up sheets, a video explaining the project, and
an interactive platform where customers can calculate average energy
consumption

* Big emphasis on data privacy and customer data being kept
anonymous throughout the project

Project Partners

crowd —
e (I =
- ~50hertz

National Grid | Equinox Horizon Scan | October 2022

© Customer Offering
© Flexibility Impact

© Engagement Strategy
©® Trial Design

@ Customer Preference

ViFlex Project Architecture

Single heat flow tariff offered to consumers from the ViShare tariff plan
options

Customers receive sign-up €120 euro flexibility

bonus, plus a further discount of up to €0.10/kWh if they sign up to have their
HPs controlled remotely

Discount appears stratified based on no. hours people are willing to block out
for control. This is marketed to have the potential to save an extra €200-
400/year

ViShare’s current prices based on this are €0.61-65/kWh, plus €8-11 monthly
charge — varies by location (the grid areas covered include all eastern
German states, plus the city states of Berlin, Bremen & Hamburg)

The heat pumps can be turned off for a maximum of two hours a day
Customers define eligible blocking times for control, varying from no
restrictions to certain hours a day when the customer does not allow control
To ensure customer comfort, Viessmann’s energy platform takes data from
the heating system into account, eg. resident heat accumulator temperature
After the TSOs have requested flexibility, Viessman aggregate what has been
provided by the participants and offer it to the TSOs via the Equigy platform
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https://vishare.viessmann.de/waermestrom-content
https://www.delta-ee.com/news/integrating-heat-pumps-into-the-electricity-system-tennet-and-viessmann-on-the-leading-edge
https://www.viessmann.co.uk/residential/smart-home/viessmann-apps/vicare
https://vishare.viessmann.de/haushaltsstrom

2.1V. Innovation Project Deep Dives

25: HeatFlex

Description * Flexible grid management to compensate for the
loss of grid stability and increased transmission
bottlenecks accompanying more renewables.
More info (in German)

July 2018 — June 2020

Project Dates

Project Partners

a=T1ennetr bavyerrwerk

Business as Usual

» Bayernwerk-connected HPs and direct heating systems are controlled
remotely from November 15t — March 31t each year except weekends,
and school and public holidays

» Specifically, the switching takes place at the following times:

*  From 7:30 am for a maximum of one hour
*  From 10 pm for a maximum of one hour

* When there is excess energy, heating devices are turned on

* Inreturn, the consumer receives reduced network charges at the point
of consumption
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© Customer Offering
©® Trial Design
© Market Design
@ Customer Preference

Key Learnings for Equinox

A successful trial showing how remote control trials can be translated into
business as usual

Customer offering for providing control is reduced network charges

It is unclear exactly what the reduction is and whether it is contingent on the
amount of flexibility provided or just for providing control

Remote control periods are only for one hour maximum, but the use case is
limited to relieving transmission bottlenecks

Project Methodology

Partners explored the extent to which over 170,000 existing controllable
consumption devices in the DSO’s area with a total output of ~200 MW
could be used to increase grid flexibility and reduce grid congestion
Controllable devices include electric storage heaters, heat pumps or water
heaters. The project integrates them into grid management via ripple control
from receivers which were installed decades ago

TenneT and Bayernwerk first tested the feasibility of control requests from the
former. These tests showed it was possible to react immediately to
bottlenecks

Further tests proved the reliability of the set-up in relieving grid congestion,
paving the way to business-as-usual operation with more project partners 48


https://www.tennet.eu/fileadmin/user_upload/Company/News/German/Hoerchens/2020/Pressemeldung_Flexibilit%C3%A4ten_im_Stromnetz_07072020.pdf
https://www-bayernwerk--netz-de.translate.goog/de/bayernwerk-netz-gmbh/netzinformation/steuerbare-verbrauchseinrichtungen.html?_x_tr_sl=de&_x_tr_tl=en&_x_tr_hl=en&_x_tr_pto=sc

2.1V. Innovation Project Deep Dives

26: Modelec

Description + Test several peak load shedding models for
consumers in various locations. Analyse their
demand-response behaviour and acceptance of
DLC. More info

Project Dates 2011 - July 2014

Project Partners u)(

): POWEO (j5enKo

%,

Project Methodology

» 1000 households voluntarily participated

» They were equipped with a smart box for measuring and controlling
their consumption, specifically cutting appliances like water heaters,
radiators, etc. for a short time to avoid peaks in consumption

* The project enabled development of economic valuation models and
the defining of methods ensuring consumer acceptance with energy
tariffs
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© Engagement Strategy

© Flexibility Impact ©® Trial Design

Key Learnings for Equinox

95% demand response acceptability in consumers — 95% of customers
responded to change in energy prices

Load shedding by the shedding operator did not save energy itself but
smoothed out consumption peaks

Although this worked as a flexibility tool, it was found a 10% (average) gain
in consumption as consumers had more control and accessible control of their
energy usage

By giving customers exact information on energy consumption and by
automatically controlling equipment it gave the customers the tools to reduce
overall annual consumption

Dashboard and Gamification

Consumers had a dashboard where they could view their daily/monthly
consumption, energy expenditure of specific appliances, kWh and money
saved, and monthly expenditure. They also received personalised advice
Customers were also engaged through challenges rewarding ‘better
consumption’

Rewards included energy efficiency points and efficiency ratings

It is unclear whether these points translated into tangible rewards
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https://www.smartgrids-cre.fr/projets/modelec
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3. Policy, Regulation, Strategy and Markets

Horizon Scan Coverage: UK policy, regulation, strategy

and markets

The scan extensively covers the UK’s current and proposed approach towards:

Flexibility Strategy and
Targets

Vision
Existing arrangements

Forecast capacity
High-level targets

Heat Pump/ Smart Meter
Policy and Regulation

» Historic installation rates
* Targeted installation rates

+ Current and suggested
policies and regulations

Energy Bill Policy and
Regulation

* Price cap forecasts
* Current and proposed

support packages for bills

Potential Future Electricity

Market Arrangements

* Related to structure of
flexibility markets

* Related to functioning of
flexibility markets

Relevance for Equinox
Equinox must align with UK
high level strategy

Relevance for Equinox
Project must react based on
regulation for and pace of heat
pump /smart meter rollout

Relevance for Equinox
Trial design and incentives
must reflect the current and

future energy costs landscape

Relevance for Equinox
Final BaU-ready commercial
offering must fit within the UK’s
realigned electricity market

Major
sources
include:

Department for
Business, Energy
& Industrial Strategy
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Climate
ofgem @@q=s..

nationalgrid

end

energynetworks
association
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3. Policy, Regulation, Strategy and Markets

An overview of UK policy, regulation, strategy and market
reform relevant to Equinox

Sub-Section

Horizon Scan Goal

What is covered in
this version?

Main Sources

UK flexibility
strategy

Track progress towards
and changes to the UK’s
flexibility strategy/ targets

*  Vision and targets
*  Historic and forecast
capacity

Ofgem

UK technology
strategy

Track strategy, regulation,
and progress for heat
pump & smart meter
rollout

. Historic and targeted
installation rates for smart
meters/ heat pumps

*  Current/recommende
d policies and regulations

UK Govt, CCC, Ofgem

National Grid | Equinox Horizon Scan | October 2022

UK approach to
energy bills

Track UK energy costs
and government support
measures

. Price cap forecasts

C Government support
packages for bills

. Proposed Ofgem regs
for vulnerable customers

Ofgem, UK Govt

UK future flexibility
market

Track the options being
considered for future
market operation in the UK

. REMA consultation

*  ENA Open Networks
recommendations

. National Grid ESO
recommendations

UK Govt, ENA, NG ESO
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https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1003778/smart-systems-and-flexibility-plan-2021.pdf
https://www.gov.uk/government/publications/heat-and-buildings-strategy
https://www.theccc.org.uk/publication/2022-progress-report-to-parliament/
https://www.ofgem.gov.uk/energy-policy-and-regulation/policy-and-regulatory-programmes/smart-meter-transition-and-data-communications-company-dcc
https://www.ofgem.gov.uk/energy-policy-and-regulation/policy-and-regulatory-programmes/default-tariff-cap
https://www.gov.uk/government/news/400-energy-bills-discount-to-support-households-this-winter#:~:text=Households%20will%20see%20a%20discount,have%20an%20associated%20payment%20card.
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1091526/review-electricity-market-arrangements.pdf
https://www.energynetworks.org/creating-tomorrows-networks/open-networks/
https://www.nationalgrideso.com/research-publications

3.l. UK Flexibility Strategy

Ofgem expects 4GW of flexible demand needed by 2030,
en route to 57GW total flex by 2050

Forecast growth of UK /J
flexibility capacity (GW) Znl
60 57—
& ®
40 -
33 |
30 B
20 {)&
10 l
10 I
-
2020 2030 2040 2050 @
Il interconnection M Other Storage
I Flexible Demand [l Existing Pumped Hydro
Source: Ofgem @
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Interconnection is expected to be the major source of flexibility capacity, but
flexible demand grows enormously

To progress towards these goals, Ofgem’s Smart Systems and Flexibility
Plan sets out a vision for the mid 2020s

It expects that all flexibility technologies will have improved access to
flexibility markets and can stack revenues across multiple sources of value
(where this enables whole system optimisation)

Flexibility is preferred to new network build and renewables curtailment, and
is expected to play a bigger role in securing supply through participation in the
Capacity Market

There should be stronger investment signals for flexibility, such as changes to
Contracts for Difference to balance system needs with large-scale
deployment of low-carbon generation

Carbon reporting and monitoring should be business as usual, with the
carbon intensity of flexibility markets compatible with net zero targets
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https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1003778/smart-systems-and-flexibility-plan-2021.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1003778/smart-systems-and-flexibility-plan-2021.pdf

3.l. UK Flexibility Strategy

Ofgem’s vision also contains ideals for growing flexible
demand from household consumers

Regulation should be in place to enable all consumers to provide system flexibility, regardless of the size of their contribution, leading to
a mature market for aggregated consumer flexibility

Innovative product selection, rewarded participation for demand side response, and smart tech should be incorporated across
all government policies relevant to energy efficiency, heating and fuel poverty

g
ASS SN

_“hll Smart meters penetration should be near-100% for smaller scale consumers
~°  Market-wide half-hourly settlement by October 2025 to put incentives on energy suppliers to develop new tariffs encouraging
~ consumers to shift consumption to when clean electricity is plentiful (and hence lower their costs)

Ofgem’s significant code review (SCR) aims to change the cost-reflectivity of network usage to a way that better reflects
variations in network costs associated with location and time of use

RELEVANCE TO EQUINOX

Equinox is expected to deliver its business as usual product by the end of 2025 — it is important to ensure that this is consistent with

Ofgem’s vision for flexible consumer demand in the UK
Elements like the SCR should be tracked closely to see what BaU will look like from a regulatory perspective by 2025. Section 3.1V of

this document details potential future flexibility market set-ups which could be actualised by the SCR
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3.l1l. UK Technology Strategy

UK Heat Pump (HP) Roll-Out: slow progress towards an
ambitious 600k/year 2028 goal
A

e
v

Historic and required UK annual installations of
residential heat pumps (100s of thousands)

900

Source: Climate
800 Change Committee
700

600

500 - Government
400 4 targetfor 2028

300
200
100 -

O .

The UK is well behind in its current rollout — 1.48 installations per 1,000
households in 2021 makes it the worst in Europe. 15.3 is the required rate

Factors inhibiting rollout include: high upfront/ operating costs, lack of
engineers, efficiency concerns, manufacturers not pushing HPs enough

UK govt aims to reduce hardware and installation costs by 25-50% by
2025, and parity with gas boilers by 2030, but costs appear yet to fall

£450m Boiler Upgrade Scheme provides £5,000 towards new ASHP, or
£6,000 towards GSHP. Expected to support 90k installs over 2022-2025

CCC’s key recommendations are to rebalance gas and electricity
prices to ensure HPs are cheaper to operate than gas boilers, and for
BEIS to publish its plans for a market-based mechanism for HP growth,
which should include obligations on manufacturers to produce an
increasing proportion of HPs

2024
2025
2026
2027
2028

2019
2021
2022
2023

o
N
o
N
- Historic annual installations

- CCC Balanced Pathway

RELEVANCE TO EQUINOX

Project will need to track rollout progress to understand how quickly recruitment
pool is expanding, for both the winter trials and the BaU product
Need to ensure that the project is not left behind should the rollout accelerate

National Grid | Equinox Horizon Scan | October 2022
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https://www.theccc.org.uk/publication/2022-progress-report-to-parliament/
https://www.newscientist.com/article/2328095-uks-slow-heat-pump-efforts-will-take-600-years-to-meet-2050-target/
https://www.gov.uk/government/publications/heat-and-buildings-strategy
https://www.sciencedirect.com/science/article/abs/pii/S0301421521002573
https://www.theccc.org.uk/publication/2022-progress-report-to-parliament/

3.l1l. UK Technology Strategy

Smart meters targeted for all homes by the end of 2025,
requiring accelerated rollout

Historic and required UK cumulative rollout
of domestic smart meters operated in smart
mode (millions)

60 7
Source: UK govt ~56M installed /
50 7 by 315t Dec 7
1 2025 /
] /
40 7
T /
] /
30 7

o - Pt
o _

0 I T T T T T 1
2012 2014 2016 2018 2020 2022 2024 2026
— Smart gas meters — Total smart meters
= Smart electricity meters = - Total required projection
National Grid

CC/)‘:) Ofgem’s target for suppliers is to install a smart meter in every

domestic property by the end of 2025

|/' Since January 2022, all suppliers have had binding annual

installation targets through to 2025

Tl, Targets will be reset annually based on the proportion of a supplier’s

customer base still with a non-smart meter

2 The rollout must accelerate rapidly to meet Ofgem’s target, from

12k/day (2016-19) to 20.6k/day until the 2025 deadline

RELEVANCE TO EQUINOX

Project close, and thus recommendations for business as usual commercial
arrangements, is also scheduled for the end of 2025

Keeping track of progress towards the rollout target enables the project to
decide whether and how customers without a smart meter should be included
within the trial design
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https://www.data.gov.uk/dataset/ed44b45d-6651-4767-9f73-92abd3f51e48/smart-meters
https://www.ofgem.gov.uk/energy-policy-and-regulation/policy-and-regulatory-programmes/smart-meter-transition-and-data-communications-company-dcc

3.1ll. UK Approach to Energy Bills

Sky-high wholesale prices are leading to huge customer
energy bills via Ofgem’s price cap

Historic and forecast evolution of

Ofgem’s Energy Price Cap (£)
4,500

4,000
3,500
3,000
2,500
2,000
1,500
1,000
500

0

Jan- Aug- Feb- Aug- Feb- Aug- Apr- Oct- Jan- Apr- Jul- Oct-
19 19 20 20 21 21 22 22 23 23 23 23
- Historic price caps - Forecast caps (Source:
(Source: Ofgem) Cornwall Insight)
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= Ofgem’s price cap has since 2019 limited the rate an energy
supplier can charge for default tariffs, with the aim of protecting UK
customers from overpaying for energy

The cap has been reviewed every six months. Given current
high wholesale prices and market volatility, this will how be
guarterly, enabling the cap to respond quicker to changes in
wholesale prices.

consumers from market volatility, particularly with quarterly
reviews

Calls are growing to replace the price cap with a social energy
tariff, under which lower income households receive significant
discounts on their energy bills. These are funded spreading the
costs across wealthier billpayers, either via taxation or higher bills

[U_U]
Q There remain concerns that the cap is not the best way to protect

RELEVANCE TO EQUINOX

* Understanding what consumers are paying for their bills will impact
the incentive payments that they receive to participate in Equinox,
offer up their data for analysis, and ultimately turn off their heat pump
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https://www.ofgem.gov.uk/energy-policy-and-regulation/policy-and-regulatory-programmes/default-tariff-cap
https://www.cornwall-insight.com/price-cap-forecasts-for-january-rise-to-over-4200-as-wholesale-prices-surge-again-and-ofgem-revises-cap-methodology/
https://www.ofgem.gov.uk/publications/ofgem-confirms-changes-price-cap-methodology-and-frequency-ahead-new-rate-be-announced-later-month
https://committees.parliament.uk/publications/23255/documents/169712/default/

3.1ll. UK Approach to Energy Bills

Announced UK government support measures for energy
bills in winter 2022/23

® D B O

Energy Price Guarantee: Automatic limit on amount consumers can be charged per unit of gas or electricity, so a typical UK
household will save around £700 on their energy bill this winter. In place from 1 October 2022 to 31 March 2023

Energy Bills Support Scheme: All UK households will automatically receive a £400 total discount on their energy bills via six
monthly instalments from October

Cost of living payment: One-off £650 payment for households on means tested benefits, paid in two lump sums of ~£325

Pensioner cost of living payment: Households entitled to winter fuel payments get an extra £300 alongside their usual
winter fuel payments from November 2022

Disability Cost of Living Payment: A one-off £150 will be paid to anyone in receipt of various benefits for disabled people and
veterans, such as attendance allowance and disability living allowance

Winter fuel payment: £150-300 available to people born before the 25/9/1956. Exact amount depends on various factors
including age, marital status, living situation, etc.

Understanding how much assistance UK billpayers will be receiving through government support will help to pitch the incentive
amounts for Equinox participants

RELEVANCE TO EQUINOX
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https://www.gov.uk/government/publications/energy-bills-support/energy-bills-support-factsheet-8-september-2022
https://www.gov.uk/government/news/energy-bills-support-scheme-explainer
https://www.gov.uk/guidance/cost-of-living-payment
https://www.gov.uk/guidance/cost-of-living-payment
https://www.gov.uk/guidance/cost-of-living-payment
https://www.gov.uk/winter-fuel-payment

3.1ll. UK Approach to Energy Bills

Energy Price Guarantee Overview

What is the Energy Price Guarantee and how will it
affect customers?

The Energy Price Guarantee is a limit on the amount consumers can
be charged per unit of gas and electricity. This means that exact bill
amount will continue to be influenced by energy usage. Energy
suppliers will adjust tariffs automatically, so customers do not need
to take any action to get the benefits of this scheme. The £400
discount from the Energy Bills Support Scheme will be paid on top of
this.

RELEVANCE TO EQUINOX

* Understanding how UK billpayers will receive differing levels of
government support depending on their tariff will help to pitch the .
incentive amounts for Equinox participants

Customers on a standard variable tariff

Average unit price for dual fuel customers paying by direct
debit will be limited to 34.0p/kWh for electricity and
10.3p/kWh for gas, inclusive of VAT, from 1 October

Customers on a fixed rate tariff

Unit price reductions of up to 17p/kWh for electricity and
4.2p/kWh for gas will apply to customers that currently have
unit rates above the Energy Price Guarantee

A ‘floor’ unit price averaging 10.3p/kWh for gas and
34p/kWh for electricity will be introduced

Customers on fixed rates that are already below the floor
unit prices will continue on those rates, but will not receive
a further discount for the duration of their fixed term

Customers on fixed rates that exceed the October Ofgem
price cap will receive the full discount (17p for electricity,
4.2p for gas)

National Grid | Equinox Horizon Scan | October 2022
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3.IV. UK Future Flexibility Market

Review of Electricity Market Arrangements (REMA) -
Overview

What is the purpose of and timeline for REMA addresses the following challenges seen in the current
REMA? market set-up

0 Reliance on support schemes to drive renewable investment currently

% BEIS consultation reviewing how to disincentivises generating plants to operate more flexibly

reduce reliance on fossil fuels and
enabling abundant and cheap
renewables to drive the design of the
future electricity markets

Lack of investment signals for low carbon flexibility assets, which will require
more revenue streams outside Capacity Market to expand at required pace

The current single national wholesale price leads to the system missing the low-
price benefits of renewables due to the marginal pricing method which allows
expensive fossil fuels to set the electricity price

@ Concerns reform to all non-retail
electricity markets, including
wholesale market, balancing

mechanism, and flexibility markets
Limited temporal signals for flexibility which we know will reduce system costs

4 The consultation aims to narrow down

the current plethora of future market
options presented

Closes October 2022, BEIS response
in winter 2022/23

RELEVANCE TO EQUINOX

* The REMA outcome will narrow the electricity market options, including flex markets,
which will be considered for the UK going forwards. This impacts the future BaU
market operation with which Equinox will have to be consistent
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https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1091526/review-electricity-market-arrangements.pdf

3.IV. UK Future Flexibility Market

REMA - Consulted Options

Wholesale
market - location

Wholesale
market - tech

Wholesale market
—balancing

Wholesale market
— price farmation

Wholesale market
— dispatch

Mass low carbon
power

Flexibility

Capacity
adequacy

Operability

3 @0
National pricing ] [ V Zonal pricing ] v Nodal pricing
s B
Unified market v Split by characteristic
y 4
. v )
National Local then national
Pay-as-clear Pay-as-bid
A
Self-dispatch Central dispatch
. 7
[ Existing CfD ) (cfD with more | Deemed (™ Supplier | (W \
& price exposure | | generation CfD obligation Revenuecap || o
fv—\ 4 - 4 and floor subsidy
Mth flex . - .
enhancements Supplier obligation (inc. CPS)
Optimised | \ \ . A\ J
™ : [ - "
Capacity Centralised Decentralised Targeted Strat.
\_ y, payment | reliability option reliability option tender reserve
; p - N \
Changes to N Dedicated
BAU L BAU+ kLocaI markets] CfD/CM design ] Co-optimisation support scheme

This figure illustrates the range of options upon
which the consultation aims to gauge views

They are not mutually exclusive and can be
stacked

Those relevant to flexibility are discussed on
subsequent slides
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\/ Relevant to flexibility

RELEVANCE TO EQUINOX

At this stage in the consultation process, a high-
level understanding of the options being
considered is useful

Once the chosen options are being further
developed, it will be important to gain a deeper
appreciation for the impacts this will have on
flexibility market and market participants’
behaviour
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3.IV. UK Future Flexibility Market

REMA - Zonal/Nodal Wholesale Pricing (1/2)

Problem with national pricing: The wholesale price does not send signals to market participants that incentivise them to operate and locate
in a way that is consistent with the physical needs of the system. This leads to operational and balancing issues e.g. increased network
constraint costs

Potential solution: Introduce more granular locational signals into wholesale electricity prices

e, . ) Option 1: Zonal Pricing - The network system is split into clearly
rice oundaries for . . . . . .
54 ZzoneB illustration only defined zones. The boundaries are defined by major transmission
Zone A i .
7 - i constraints
-
i, . This is an established arrangement in the internal European energy market

. Each zone has single price which assumes no network constraints within zone

. Applies on both supply and demand side, but supplier pays for energy at the same
price it receives for selling energy within a single zone

. Where the price differs between two zones, the supplier pays difference between
price in generation zone and price in supply zone. Cost difference is the cost of
network congestion between the two zones

. Market internalises cost of network congestion and losses to some degree

Zone C price

Zone E price

e Source: National Grid ESO
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https://www.nationalgrideso.com/document/247306/download

3.IV. UK Future Flexibility Market

REMA - Zonal/Nodal Wholesale Pricing (2/2)

Option 2: Nodal pricing - Price in each location in transmission network represents

S \
\.~I \._.‘ - .

locational value of energy. Physical network constraints (capacity, losses) reflected in
market clearing process

Implemented in several US states, Ontario, New Zealand, Singapore. Some expose only supply to
locational prices; others expose demand too

‘Unlikely to be practical to extend nodal pricing to the distribution network, so it would be
important to ensure coherence between nodal pricing on the transmission network and
actions taken locally, such as local flexibility markets.’

Would require careful implementation to safeguard inflexible, vulnerable, and fuel poor
consumers from disproportionate impacts

Fully nodal system: wholesale market itself would resolve network congestion.
compensation payments to generators leads to consumer savings

Lower

Source: National grid ESO
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RELEVANCE TO EQUINOX

» Locational wholesale prices would provide enhanced price signals to all market participants —
could enable greater participation of DSR and distributed energy resources

* Plenty of challenges to overcome: concerns about liquidity and market uncertainty, distributional
demand-side impacts, defining zonal boundaries, new IT systems for continuous nodal pricing
calcs
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https://www.nationalgrideso.com/document/247306/download

3.IV. UK Future Flexibility Market

REMA - Capacity Market Reform (1/3)

Option 1: Running specific auctions for flexibility

Each auction would procure specific flexible characteristics such as response time or duration and be open to all
LCTs which meet agreed set of flexibility criteria

increasing clearing prices

Auction parameters would need to be calibrated carefully to ensure target volumes are not too high as to under procure, or

‘\
\
L)
.ﬂ However, such an auction system would increase complexity of the Capacity Market and potentially reduce liquidity,
=
£ too low as to risk innovative technologies not being supported

RELEVANCE TO EQUINOX

 If this change went ahead, it would see flexibility providers competing to provide networks with services like Equinox within
a far smaller market — this could require an updated business case
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3.IV. UK Future Flexibility Market

REMA - Capacity Market Reform (2/3)

Option 2: Introducing multipliers to the clearing price for particular flexible attributes

Only low carbon capacity meeting flexibility criteria would be eligible

location

The setting of multipliers would reward specific flex needs; the methodology for their setting would be similar to the initial

n Multipliers would be applied to their clearing price valuing flexibility characteristics like response time, duration and
£ development of Capacity Market de-rating factors.
!

There is a risk that if multipliers are mis-calibrated, outcomes could be misaligned with system needs

RELEVANCE TO EQUINOX

. Equinox could help uncover what the most valued flexibility characteristics are for networks and whether these can be
derived from domestic heating
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3.IV. UK Future Flexibility Market

REMA - Capacity Market Reform (3/3)

Option 3: Optimised Capacity Market
Similar to option 2, but this would directly target generators with low carbon or new build characteristics

high carbon capacity.

This could see an increased price volatility from a smaller pool

. Option 1: Low carbon new build/refurbished assets participate in separate auctions to the main capacity auction. ESO
would set these up

. Option 2: Multiple clearing prices depending on capacity type

N\
lo
ﬁ This would insulate low carbon capacity assets to participate while insulating them from directly competing with established

RELEVANCE TO EQUINOX

* Less relevant to Equinox currently given the focus on generators
» Useful to keep track of which of the three options (if any) is pursued for Capacity Market reform, since each option will
impact Equinox to a different degree
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3.IV. UK Future Flexibility Market

REMA — Supplier Obligation

Decentralised, market-led approach placing a legal requirement on suppliers to achieve a flexibility target set by the
government

Precedent internationally — 31 US states have Renewable Portfolio Standards

This approach could provide ‘stronger investment and operational signals for flexibility, particularly for demand side and
small-scale flexibility’

But there are risks around financing and delivery. Capital cost is likely to increase if suppliers play a more significant role in
determining the capacity mix. Wider questions around supplier suitability to lead in bringing forward investment in the longer
term

RELEVANCE TO EQUINOX

* BEIS is considering this as a supplementary mechanism to contribute to investment case for small-scale flex with lower
upfront costs like DSR. This could impact the Equinox business case/incentive for suppliers and aggregators
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3.IV. UK Future Flexibility Market

REMA - Revenue Cap and Floor

l\’y Flexibility assets would compete for a guaranteed minimum revenue (floor) from the government for each period (such as
lll already exists in GB for interconnectors)

Guaranteed revenue would provide certainty to investors, while still exposing assets to operational signals across all the
markets in which they would be expected to compete

Maximum revenue cap could also be introduced to protect consumers from excessive profits. Designed with additional
incentives (e.g. availability payment) to ensure plants keep responding to operational signals even once the cap has
been reached

h®

o

RELEVANCE TO EQUINOX

* BEIS note that ‘such a mechanism has to date been applied to medium and large assets and therefore may not be
appropriate (or indeed needed if operational signals are stronger) for aggregated portfolios of smaller scale assets.’
Therefore, this mechanism is perhaps less relevant to Equinox specifically
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3.IV. UK Future Flexibility Market

ENA Dispatch Interoperability and Settlement: Review of
existing practices and gap analysis

Definition: Dispatch interoperability is “a standard set of policies and procedures to communicate and instruct
a Service Provider to deliver a contracted service”

4

Current state: Range of different dispatch management and communication approaches amongst DSOs

There should be adoption of a
common API for dispatching
services. Would need to be
flexibly designed to provide
future proofing and flexibility
product innovation

\ 4

Longer term: All DSOs should move
to APIs as the primary method of
communicating dispatch requirements
to Service Providers. This will allow
the greatest level of automation and
enable operation at scale

\ 4

Back-up options may need to be

available for dispatch
communication should API
plattorms be unavailable, or
unaffordable for smaller

providers

Next step: The group will explore existing dispatch standards at a high level to see if these could be

appropriate for adoption.

Next horizon Scan should check for results from this
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RELEVANCE TO
EQUINOX

Equinox’s commercial
arrangements must be
interoperable across all
DSOs and flexibility
service providers
Following the ENA’s
recommendations will
help to ensure that this
is the case, as will
tracking continued
cross-sector advice
coming out of the wider
Open Networks

programme
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https://www.energynetworks.org/creating-tomorrows-networks/open-networks/
https://www.energynetworks.org/industry-hub/resource-library/on22-ws1a-p3-review-of-existing-practices-and-gap-analysis-(05-apr-2022).pdf

3.IV. UK Future Flexibility Market

NG ESO is developing many more products which could
provide stacking opportunities

Operational
Frequenc Thermal Voltage ili
Freguen Thermal Reactive .
quency Reserve . Stability
Response Constraints Power
Balancing Mechanism (BM)
s R e B | Japsassessss ;
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Service Procured in 2021
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Source: National grid ESO

Restoration

Restoration

Bids & Offers

Electricity
System
Restoration

1
| Distributed
1 Restart

RELEVANCE TO
EQUINOX

It will be important for
Equinox to keep track of
which  ESO products
can be stacked with
each other, and with
DNO flexibility products
This will enable the
project to appreciate
whether/when/how DNO
requirements should be
prioritised over ESO
ones (and vice versa)
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https://www.nationalgrideso.com/document/247316/download

Learnings for Equinox

Appendix:
Abbreviations
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Abbreviations

BaU
BEIS

CPP
DLC
DNO

DSO
DSR
ENA
ESO

Business as Usual

Department for Business, Energy
and Industrial Strategy

Critical Peak Pricing
Direct Load Control

Distribution Network Operator

Distribution System Operator
Demand Side Response
Energy Networks Association

Electricity System Operator
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Abbreviation

BEIS

CPP
DLC
DNO

DSO
DSR
ENA
ESO

Business as Usual

Department for Business, Energy
and Industrial Strategy

Critical Peak Pricing
Direct Load Control

Distribution Network Operator

Distribution System Operator
Demand Side Response
Energy Networks Association

Electricity System Operator
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