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1 Executive Summary

1.1 Energy Community Aggregator Services

The Energy Community Aggregator Service (EERSBYisioned as an energy system intermediary that

will play the role of an Aggregator, enabling multiple householders to take advantage of emerging local
flexibility markets. The route to market for ECAS is as a federated body or social franchise, which

enables small, nefor-profit and sometimes voluntary Community Energy groups to take advantage of
f20Ff FtSEAOAfAGE aSNBAOSE OAlF 9/!1{Q LR2fSR (SOK)
flexibility markets suggests the creation of adeated energy system Aggregator intermediary which

achieves both scale and a locally specific focus, has a great deal of potential. The Community Energy

sector has a number of recognised strengths and opportunities including high levels of trust, a local
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1.2 The role of demand side measures
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targets as well as offerg the potential for reduction in costs and improvements in grid reliability for UK
consumers. Demand Side Response (DSR) has long been used as a resource by the system operator to
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been exploited for demand side response. The falling cost of control and communication systems

delivered by the Internet of Thingsd Cloud Computing as well as the potential for new revenue

streams from energy system actors willing to purchase this flexibility is moving aggregation of small

amounts of flexibility towards commercial viability.

1.3 DNO flexibility procurement

Ouranalysis of DNO local flexibility efforts has highlighted that they are at different stages in exploring
the potential of local flexibility. A range of approaches to this are currently being explored although they
are generally characterised by longer tepmocurement of services under bilateral contracts rather than

a more marketbased approach as we have proposed in ECAS. New operational and business functions
and approaches will need to be developed by DNOs to publicise and operate flexibility ircagber

1.4 DSR market is small.. for now

In this project, we have concluded that the current market for domestic DSR is immature and small.
Recent announcements of local flexibility schemes by UK DNOs have improved the viability of potential
schemes (althougburrently very geographically restricted). Reforms will be needed to existing ancillary
services, capacity market and balancing mechanism to support the inclusion of aggregated domestic
loads. These reforms centre on allowing aggregated portfolios (aljgassible in some markets) and
changes to metering and assurance requirements, although others are likely to be required. Using the
new local flexibility schemes, which typically have lower requirements, may be a route to market for
new offerings, althouglpartnerships with DNOs maybe required to support this activity initially.

Due to the highly geographical nature of this activity, community orientated schemes may have some
advantages over larger top down solutions. There are also a range of consaues &ssociated with
domestic demand side response which will need to be addressed including data privacy and security and
remote control of assets. These are partly issues of trust and confidence and a community orientated
Aggregatomay benefit from highr levels of trust from consumers (or member/stakeholders).
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1.5 Achieving viability
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Flexible Power service, we have concluded that local flexibility schememby likely to provide value

to those homes offering large automated loads (such as electric heating, batteries, and electric vehicles)

for control. However, even then the activity is likely to be low margin and revenue stacking with income

from otherflexibility markets (and potentially other business activities such as ESCo) will be important

for commercial viability. Similarly, manual DSR is unlikely to ever attract any income or be of value to

other actors and should not be pursued in future schente€onclusion, viability is likely to be achieved

by scaleand when local, regional, and national markets for flexibility become more mature.

1.6 Developing technical systems

ECAS has a range of options for procuring and operating its system with ouepoeféor open source
systems based on common open standards. Due to the low margin nature of the activity a higher
number of intermediaries will mean lower profit share which may undermine the business case. We
therefore believe ECAS will find most suscasting directly as an independefhggregatorather than
contracting out these functions to others. This however presents challenges in developing systems,
which will require substantial investmerixistingAggregatos, large technology companies
(Googé/Amazon), Suppliers, manufacturers of systtms y R Ystalt-upsafeadivage made

these investmentand it maybe that technology partnerships with these would be the best way to take
ECAS forward. On the other hand, this is a new and fast dexgloparket and there maybe future
opportunities for an independemggregatotto develop its own better technology.

1.7 Technical Project Recommendations

A technical feasibility assessment of the ECAS local flexibility concept has shown that some barriers
remain to implementation. We have used these barriers as the basis for several recommendations to
BEIS and the wider sector:

Consumer Access Devices (CABiH)be an essential component in the provision of near+eal
time demand data from UK smart meters libieir use cases are not explicit in SMETS or other
parts of the SEC and #p-date guidance around their widespread and systematic use is yet to
be issued.

There is currentlyio user role forAggregatosin the smart metering system DCC and they

currente ¢g2dz R KIF @S G2 |LILXe& yR LINIHAOALIGS dzyRS
analyse theAggregatouse case in relation to the DCC and define a new user role and set of

functions in DUIS etc. This will also help in monitoring Aggregatos ae using smart

metering data.

A key missing component in the establishment of local flexibility markets is information about

the operational statusof distribution networks and how this will be
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believe there is a compelling case for the establishment of something like this in the UK market

to act as a clearing house for information where access to it may otherwise be monopolised and
controlled by the DSO to the detriment other actors.
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Our review of the ADEode of Conduct for Aggregatohais found that it is currently lacking in
several areas which will become more important when working with large numbers of domestic
consumers; it currently does not recommend the implementation of any standards for
information management (e.g. IASME)eth is no recommendation around live monitoring

which will be important for preventing attacks in progress; there is no requirement to notify
government or regulatory agencies in the event of an attack (e.g. National Cyber Security
Centre).

1.8 Policy envirament

We have identified some key policy initiatives which support ECAS, such as the Smart Systems and
Flexibility Plan and Faraday Challenge (and recent announcements on electric vehicles). The main policy
risks stem from the delays in the smart metedoat. ECAS relies more on the functionality of smart

meters rather than the level of penetration. So provided the key functionality relating to the DCC and
CADs is implemented and any consumer who wants a smart meter can continue receive one, these risks
will be mitigated. Local flexibility schemes also need a clear route to market and scale and we have
highlighted some concerns around the regulatory sandbox approach which in some cases may be
preventing this.

Our analysis of the regulatory environment haghlighted some areas for clarification and
development around the role of independeAggregatos. There has been some activity in this area
recently with Ofgem publishing a letter outlining their views as well as proposed code changes
(P344/P354).

We believe a wholesystem approach is required so that independ@ggregatos can access markets

on an equal basis to other parties but also take responsibilitthimimbalance caused by their activity.
There could be different solutiorie this. Establibing independent balance responsibility parties (BRPS)
in the UK with equal primary access to wholesale and balancing mdaseis found now in some EU
countries)would potentially simplify these arrangements and lower the barriers to accessing these
markets. This could be achieved by extending proposals found in P354 or otherwise. Aggregators can
then appoint or become BRPs as a -@t@p-shop for accessing wholesale and balancing marRéts.
alternative would be to add parties in an ad hoc fashion tgteyg markets which will multiply the costs
involved and undermine the complex value proposition of flexibility services.

1.9 Next steps
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demonstrator projeci{funded by BEIS and/or other stakeholdeabyned with strong engagement from

one or more DNO has the potential to generate significantweald data to inform ongoing policy,

technical and business model development and crucially consumer engagement.

Alongside angemonstrator, the partnership wiltontribute the findings of this report to the ENA Open
Networks Future Worlds consultatioBCAS has many similarities to Hith worldQescribed there

and so we hope will be a useftdntribution to the discussion, in addition to other smart system
consultations and calls for evidence.

Alongsidethis project,under the BEIS Domestic DSR prograntt@ebon Cep, Regen and other
partnershave begun development of a domestic demand side response systsed on OpenAD&hd
the UK smart metering systewhich could in future be used to test a USHHe local flexibility scheme
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in the UKThe aim of this is to develop a proof of concept to demonstrate the efficacy of open standards
in demand side responsnd flexibility.

About the project

Authored between May and September 2018, by a partnership of Carba@p @®egen and Community
Energy Scotland, this feasibility study assesses the potential for local flexibility markets to be made
accessible to doméis and small community organisations, through the development of a community
energybased aggregation model.

About the report

Work Package 2 describes and assessebubiess opportunityfor a communitybasedAggregator
flexibility provider, ECAS, fiarms of current and emerging DNO income streams and provision of
services to domestic and nafomestic end users.

Work Package 3 assesses the current and eme8@ markepotential interviewing DNO
representatives as well asggregatos to better ungrstand market dynamics, trends and opportunities.

Work Package 4 istachnical analysi®f the standards, tools and components necessary for a fully
integrated local flexibility market system and assesses the development, operational and other costs fo
this system to function for a range of potential flexibility assets.

Work Package 5 places this project in a policy context, examining the relevant legal and regulatory
factors that must be taken in to account.

Authors
Jonathan Atkinson, Ben Aylo@arbon Cap
Ray Arrell, Jodie Giles, Regen

Contributor
Andrew Maybury, Community Energy Scotland
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2 ECAS Business Planning

Author: Jonathan Atkinson, Carbon-Qo

2.1 Introduction

The Energy Community Aggregator Service (ECAS) is envisioned as an energy system intermediary that

will play the role of an Aggregator, enabling multiple householders to take advantage of emerging local
flexibility markets. The route to market for ECA8ss federated body or social franchise, which

enables small, nefor-profit and sometimes voluntary Community Energy groups to take advantage of
f20Ff FTtSEAOAfAGE aSNBAOSE OAlF 9/!1{Q LR2fSR (S0OK\

In this section we atline the business and governance issues relating to ECAS as well as its potential
market positioning and competitive advantages.

2.2 Community Energy

2.2.1 Definition

59/ / Qa [/ 2YYdzyAGe 9ySNHe& {{iN}i{&§3e wnmn RSTAYSR /2"
GPDdDPO2 Y Y dzy A iitRativasiv@ised ab dha foud stcandls of reducing energy use, managing

energy better, generating energy or purchasing energy. This included communities of place and

communities of interest. These projects or initiatives shared an emphasis on communitystim

f SFRSNAKALI 2NJ O2yGNRBf GKSNB (KS O2YYdzyAide o6SySTAI

It estimated that up to 5,000 such groups existed in the UK at that time.

Community Energy groups can generally be typified as:

Not for profit, with surplus rénvested back into communities

Member owned and controlled.

Motivated to take action on climate change and other environmental issues.
Locally based.

Volunteer run or featuring high levels of volunteering.

geegee

Most are involved in developing renewable energy generation but many arenaisloéd in energy
efficiency and smart energy applications with 17% of respondents to the Community Energy England
State of the Sector Report 2B Y @2t OSSR Ay WaYI NI SySNHeQ | OGAQBAGA

Community Energy groups often take advantage of the Conity Sharedroute to raising capital, a
non-regulated investment methodology for registered societies in which equity shares are sold in the
business whilst maintaining a one member, one vote governance model.

1 Community Energy Strategy 2014fided Community Energy, DECC, 2014

2 State of the Sector Report 2018ommunity Energy Englafiattps://communityenergyengland.org/pages/state
of-the-sectorreport-2019

3 Community Shares website (http://communityshares.org.uk)
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steady growth of groups, however, changes to incentives mean that organisations are seeking to
diversify and looking for new opportunities.

2.2.2 Advantages of Community Energy

Community Energy gr@s generate a range of social and environmental benefits in their areas of
operation.

Building stronger communities
Community energy activity can bring local people together to achieve something for their community,
fostering common cause and empoweriogmmunities to take action on issues that matter to them

Developing new skills.
Members of the community can benefit from opportunities to learn new skills through involvement in
community energy activity; some schemes have specifically engaged young peojork experience

or energy and climate change education activities.

Financial benefits
Community energy presents opportunities to generate income for the community but also through local
economic development by procuring from and developing locaplsughains.

2.2.3 Key Strengths Weaknesses Opportunities and Threats

As noted, Community Energy groups are new to participating in smart systems and offering flexible

ASNIDAOSad | SNB 6S OFNNEB 2dzi | {2h¢ FylLteara |yl fz¢
flexibility markets.
Strengths Weaknesses
9 Existing infrastructue ie organisational 1 Relatively small sector in comparison to t
capacity, funds, expertise etc. energy sector as a whole.
9 Trusted local profile with public and key 1 Level of technical knowledge and experti:
stakeholders is generally low.
1 A foothold in generation with the ambition 9 Ability to raise large amounts of capital
to go further quickly is limited. Governance structures
I Passionate, committed. often precludes venture capitalist
1 On the ground, local knowledge. investment.
1 Can mobilise capital from Community 1 Often limited to specific local areas.

Share issues relatively quickly.

1

Opportunities

A need to diversify and find new income
streams.

Access to volunteensith skills and
enthusiasm

Policy alignment with regards to Local
Energy and Local Energy Communities.

Threats

1 Competition from private sector.

1 Regulatory requirements require large
investment of staff and resources.

91 Inability to scale quickly.

10
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1 Members are often early adopters with
smart tech eg EVs, PVs, heat pumps etc

Table 1. Strengths, Weaknesses, Opportunities, Threats analysis for Community Energy

2.3 ECAS in detall

In WP3, section 3.6, we assess the market for local flexibility and implications for the ECAS model. These
are summarised here.

Finding Implication for business model

DSO markets are at very early stages. Viability of the model is some years away, mode
needs to remain flexible.

Amount of income on offer per KW/MW is likely t{ Very large scale and value stacking via other
be modest. income sources is required to ensure viability.

Income likely to vary significantly, largely accord{ Ability to take advantage of locally specific
to location. conditions is required.

Systems for data collection, verification, and Aggregator access to DCC and CADs is necessi
monitoring required.

Automated demand management required to mg Aggregator access to automated control systems
baseline, entry and opational requirements of necessary.
the DSO

Uptake of large flexible load technologies neede( In early stages, there will be a premium for signif
up householders with these technologies.

Table 2. DScal flexibility market findings and implications for ECAS.

2.3.1 Role

The energy system role ECAS and the business model it adopts are informed by:
The availability of value from DSO local flexibility markets (WP3).
Technical constraints and opportuniti@&/P4).

Current regulatory constraints and anticipated developments (WP5).

As identified in the SWOT analysis above, Community Energy groups benefit from a trusted, locally
focussed profile within the energy sector and as such seem well suited internesdiariake advantage
of local and temporally specific flexibility markets.

Conversely, very localfpcussed groups tend to lack the technical expertise, capacity and access to

aggregation platforms necessary to take advantage of these markets. Furtrergigen that local
constraints and conditions may change over time, should a local group develop a local flexibility business

11
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model in a specific locality, the income stream may reduce or dry up completely as energy system
conditions change.

A solutionto this tension is a hierarchically tiered approach. ECAS will be constituted to operate at a
regional, national or even paBuropean level, holding technical expertise, employing staff including
customer relationship management and developing appropnaseket platforms directly or via

partners. ECAS will hold all necessary regulatory licences in order to trade flexibility and access markets.

At a local level, voluntary or sewoluntary local groups with geographical exclusivity, act as sales or

managng agents for the ECAS service. They identify local needs, establish trusted local partnerships and
oversee the installation of appropriate flexible load technologies and/or Aggregator enabling tools such

as HEMS/CADs. They benefit from close relationshipsi K W9 NI & ! R2LIGISND YSYo SN
motivated to take action to reduce their carbon impact and more likely to install low carbon

technologies such as EVs, batteries etc.

Local groups are resourced through a combination of mechanisms such ddfinde FSSasx GF 1Ay 3
contracting roles in the installation of technologies or acting as an Energy Services Company (ESCO).
Despite this, for regulatory reasons and in order to simplify risk positions, contractual relationships are

likely to be establiskd directly between ECAS and householders.

To strengthen the link between local groups and ECAS and provide accountability, transparency and
demaocratic control, some kind of ownership and/or governance relationship might exist between local
groups and EAS eg via a federation or social franchise. In effect, local Community Energy groups would
be members of ECAS with voting and control rights.

Key elements of the ECAS model:
ECAS acts as a trusted intermediary.
ECAS contracts with householders and ensggem actors ie DSOs.
Staff, resources and technology held by ECAS
[ 20Ff 3AINRdzLJA AYyOSYyGAGAEASR @Al FTAYRSNRA 7T
Model benefits from economies of scale AND very local, trusted focus.

(V)
w»
Qx

2.3.2 ECAS Relationships

As outlined in WP3, sectionG3.commercial arrangements could involve a number of different
interactions between energy system parties. Scenarios might include:

(A) Community/Domestic DER® ECAS 2 DSO

(B) Community/Domestic DERg® ECAS 2 CommerciaAggregator 2 DSO

(C) Community/Domestic DERg ECAS 2 Market platform® 2 DSO

(D) Community/Domestic DERg ECAS 2 CommerciaAggregator 2 Market platform® 2 DSO

The strength/weakness of these approaches will depend on a number of future market factors and roles
playedby ECAS covering: Subscription, Aggregation, Register and bid, Dispatch, Verification and
Settlement.

12
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In order to capture as much value as is available within local flexibility markets, short procurement
chains will be preferred. As such, as possibleE€wuld seek to own, develop and control its tools,
technologies and resources.

2.4 Finances

Income

The market for flexibility is examined in greater detail in WP3nbBuy, it is not possible to make
accurate estimates on the value of flexibility other th@ estimate margins are likely to be tight with an
emphasis on scale and value stacking.

Ly GKAa O2yGSEG 6S R2y Qi | yGiAOALI GS GKEFEG 20 ¢
establish independent businesses based on local flayibitome. Instead, viable scale is likely to lie in
the regional, national or paiuropean scale.

[ 20Ff 3INRdzLJA YAIKG RSNAGS AyO02YS FNRBY FTAYRSNRA

AyO2YS @Al 9/ ! {3 YAi 3 kother bé@md gensratig/attivitly, i the bed fit2 dzLJQ &

coming around energy efficiency services, in particular deep retrofit, creating-fimencial benefit for
local groups to participate in ECAS.

Expenditure
Areas of expenditure for ECAS include:
Ongoiry staff costs
Upfront capital costs associated with setting up a DRMS (Demand Response Management
System)
Costs of supplying and installing HEMS/CAD in each property
Upfront and ongoing costs associated with accessing the Smart Meter DCC
Should if be necesry, upfront and ongoing costs associated with becoming a Balance
Responsible Party.

ECAS has a range of possible householder arrangements that could be offered with a variety of
advantages and disadvantages. For more detail see WP3, Section 6.

Arrangement Pros Cons
Fixed subscription fee
Domestic users pay an annual Risk of low or no income to user

monthly fee to ECAS for acces Guarantegd income to ECAS, from either limited DSO calls or
removes risk to ECAS model

to their DER assets, and user regular failure to respond.
retains 100% of DSO income

Fair and equitable approach
Proportion could be openly
calculated to cover costs/
margin for ECAS in their role
ECAS fixed annual payment | Guaranteed income to user,
ECAS pays an annual or montl removes risk to them and coulg
payment to user, ECAS retaing increases the potential to
100% of DSO income recruit participants

Agreed percentage of income
ECAS and domestic users sha
DSO income

Uncertainincome to both parties

Risk of low or no tome to ECAS
from either limited DSO calls or
regular failure to respond.

13
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Table3: High level ECAS commercial arrangement considerations

2.5 Governance assessment

The ECA§overnance structure needs to:
Ensure compliance with any regulatory conditiongtsure market participation.

hFFSNI I WiNHzZGSRQ /2YYdzyAdeé 9ySNHeE adal Gdzao
Be flexible enough to enable a federated, consortia or tiered form of membership for local
groups.

l'a &adzOKzZ 2yfeée O2NLRNIGS FT2N)xa (KI own&shib bafedDeed 2 OA I f
considered.

Form Market Compliant? Community Energy Tiered membership
status?

Community Benefit Yes Yes: Asset Lock Yes

Society/Multi

Stakeholder Cop

(BenCom)

Cooperative Society Yes Yes: Caperative status| Yes

(Coop)

Community Interest Yes Yes: Asset Lock Yes

Company (CIC)

Company Limited By | Yes Yes: including not for | Yes- as a consortia
Guarantee (CLG) profit status, ce
operative objects

Charitable Incorporated| Probablyprecluded by | Rare No
Organisation (CIO) CharitableObjects

Table 4: Governance assessment of ECAS corporate forms

As such, all forms reviewed other than CIO could be viable governance models for ECAS.

A multistakeholder cenperative opens up the potential for a further class of members: individual
householders, increasing further levels of trust and involvement though the governance management
implications of such a model would need careful consideratMulti-stakeholder ceoperatives are also
one of the corporate forms able to raise capital via Community Share issues.

2.6 Competition

In a fast developing but still future market it is hard to assesspetitors,but an interim assessment
can be mde.

Large technology companies, ie Google/Amazon

Existing Commercial/Industrial Aggregators (see WP3)

Existing and future energy suppliers.

Equipment manufacturers (e.g. car / battery producers).

Local Authorities.

14
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2.6.1 Stakeholder identification

regens

Name

Power/Influence

Support/Attitude

UK Government

High. ECAS is potentially
dependent on regulatory and
legal changes. Policy support fo
smart energy is also important,
such as mandating standards al
providing innovation and
business support.

Positive. Supportive gfmart
energy initiatives. Could do mor,
to accelerate smart meter rollou
and pressure suppliers to suppd
opening smart meter systems tc
third party service providers.

involvement in European Energy
markets after leaving the EU.

Ofgem/Regulator High. ECAS is potentially Positive. Has been slow to
dependent on certain regulatory] support development of local
changes awell as the consistentl energy markets, but has grantec
application of existing policy. derogations for trials and create

I WNBIdzt | G2 NEB
innovation.

EU Medium. Depends on UK t 2aA0A 0SS { dzLJLJ

O2YYdzyAGASaQ A
although unclear how this relate
to local energy markets.

National Grid/ESO

The ESO is a potential flexibility
customer and islao currently in
charge of overseeing various
national flexibility markets.

Positive. Is taking steps to
consolidate flexibility markets
under control and lower barriers
to entry.

model suppliers are currently in
privileged position in terms of
access to domestic consumers.

DNO/DSO High. DNOs are potential Positive. DNOs have begun
customers for ECAS. How they | procuring flexibility. Several
procure sendges will have a big | different approaches to this hav
impact on early flexibility already emerged, some of whicl
markets. are quite limited in their vision

for the role of DER and flexibility
provision.

Suppliers Medium. Under the supplier hul Neutral. Suppliers are currently

best positioned to procure
domestic flexibility and have
access tavholesale/BM markets
SO are potential competitors.
They are also potential
customers as they may wish to
purchase flexibility to minimise
portfolio risk.

15
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Commercial and Industrial
Aggregators

Low. Have not currently made

inroads into domestic and SME
secbr. Not currently an effective
lobby and have suffered due to
overexposure to various change
in last decade.

Neutral. Likely competitors.
Possible partners or suppliers ir|
some scenarios.

Market/Platform Providers

Low. Many starups and new
businessegnarket still small and
in flux.

Neutral. Potential competitors t¢
ECAS, but also more likely to b
suppliers of services/systems
than Aggregatos.

Prosumers.

High. The interest and support d
prosumers is essential to the
ECAS business model.

Positive.The
customers/clients/members of
ECAS and its member
organisations.

Aggregator Platform Providers

Low. Current nascent platforms
unlikely to resemble future
systems.

Neutral. Potential suppliers but
ECAS could develop own systel

Community Energ@rganisations

High. ECAS is orientated toward
supporting local and community
energy schemes.

Positive. Possible
partners/imembers of ECAS.
Community energy groups have
shown a lot of interest in
participating in flexibility
markets.

Housing associations

Medium. Maybe important
customers in early stages in
order to secure large enough
volumes for participation in
markets.

Neutral. Possible
customers/partners/members of
ECAS.

System Integrators

Low.

Positive.

DER Manufacturers/Suppliers

Medium.

Neutral.

Table 5: ECAS stakeholder analysis

2.7 Open Sourcapproach

As outlined in WP4, the favoured technology development route for ECAS is via the use and integration

of open source software. The choice for open source tools and components is both ethical and
pragmatic conferring a clear competitive advantage.

Open Sotce is a form of software in which source code is released under a license that copyright
holders grant users the rights to study, change, and distribute the software to anyone and for any

purpose.

16
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Open Source software is often developed in a collabogatiistributed and public manner. Such
software creates a strong value proposition and competitive advantage as compared to proprietary
formats, of particular interest as deployed in an energy system context:

More secure software, more robust and less pedn attack,

Cheaper software with reduced development and operation costs

More open and transparent systemgmportant in public infrastructure context

Increased interoperability benefiting from integration with multiple other systems

Additionally, a focus on low cost and minimum viable products (MVP) tends towards the participation of
innovative, agile and investive staizlJa | YR {a9a | a ¢Stf | a WRAANHLIIACL
incumbents and sector monopolies.

Open source busires models tend to focus less on protection of Intellectual Property and instead on
development expertise, consultancy services and consumer service provision.

There are multiple examples of open source software and open source systems gaining a competitive
advantage within a technology sector and in time displacing proprietary incumbents.

Such examples exist within:
Internet browsers the displacement of Microsoft Internet Explorer by Google Chrome and
Mozilla Firefox.
Phone operating system®.g. Andrail (Linux).
Cloud computing Linux based servers and systems.

The sector is not limited to software and there are examples of Open hardware including Raspberry Pi
computers. Partners Megni deploy both Open Source hardware and software in their
OpenEnergyMnitor and EmonCMS products.

Energy system actor Benefits of Open Source

Regulators Discourages monopoly reducing costs, benefits consumers.
DSOs Enables greater choice of Aggregator

Technology providers Promotes innovation for stanips, encourageMVP development,

community support, quicker development, low development cos
lower barriers to entry, greater longevity of software

Aggregator Lowers entry barriers for new entrants, increased interoperabili
for novel technologies and services.

Customers Lower consumer costs and/or higher incentives, more secure.

Table 5: assessment of open source benefits to energy system actors
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2.8 Conclusion

The nature of local flexibility markets suggests the creation of a federated energy system Aggregator
intermediary which achieves both scale and a locally specific focus, has a great deal of potential. The
Community Energy sector has a number of strengths and opportunities that could be taken advantage of
by such a model. Further research and piloting isumesg to assess the value of flexibility that could be
exploited by ECAS and to build a fully operational business plan.

18
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3 WP3 DSO Flexibility MarkeOverview
Author: Ray Arrell, Regen

3.1 Background

The UK energy system is undergoing a significant change, thtibeiglecentralisation and
decarbonisation of electricity generation as well as a shift towards the electrification of both heat and
transport. This shiftto low carbon technologiethat now provide significant contributions to UK energy
brings a number obperational challenges fdyoth the nationalBectricity SystemOperator (ESOand
regionalDistribution Network Operators(DNOS).

The ES@sunder pressure to keep the lights on and mgaan evolving generation supply m@ther
shift changes in UK energy also create a number of challenges for the ESO; namely

1 Increased intermittenand distributedgeneration
1 Evolving electricity demand patterasid overall growth of demand
1 Systemcapacity margisbecoming more complicated to forecast

The regionaDNOs are also challenged to unlock constrained network areas and open up new capacity,
whilst deferring/avoiding high cost options such as network reinforcementgaagpling with the
transitionto their new, more dynamic rokas Distribution System Operas(DSQ®)°.

The needo bring and operatdlexibility into the energysystem is therefore greater than ever before.
The BOhave respondedo this by developing markatfor national balacing servicésover the past few
years paying flexibility providers to participate in programmes such as Short Term Operating Reserve
(STOR), Firm Frequency Response (FFR) or Demardprl titme development of #isemarkets has

driven a lot ofactivityin the sector often being seen aseadditionalsource of income for generators,
storage operators and large energy ustersarget, alongside their existing revenue streams

As part ofthe transition to DSO, Ofgem has stipulated the development of taket for flexibility
ASNIAOSE gAGKAY NBIA2YIFE ySig2N] BNES KIS ahST GYS yNJ RSSi:
their infancy and DNOs are currently testing the waters, thrgugblishingstrategy papers anohdustry
consultations, devdoping trialprojectsand trading platform%or issuingcalls forexpressions of interest

(EODand tenderé.

The development of local flexibility markets potentially brings opportunitiesfferDSQas a procurer
of flexibility, to engage more directlwith their connected customers and fprovidersof flexibility with
smaller entry thresholddn short,localisednetwork constraintdeing addressed by local assets
contracting with their local network operatorBifferent providers of flexibility may be able to
participate in these local markets in different ways, but community and domestic level flexibility
resourcesare a potentially significanand untappedopportunity.

4Wind power overtook nuckr energy in the UK for the first time in first quarter of 2018 for example, second only to gas fired
generation, see articlénttps://www.independent.co.uk/environment/winebower-overtakesnuclearuk-renewableenergy
climatechangea8353686.html

5{ S8 9ySNH& bSig2N)l a !aaz20AaAldAzy WhLISYy bSiig2Nl1aQ LINRB2SOlz g2
http://www.energynetworks.org/electricity/futures/opemetworksproject/open-networksprojectworkstream
products.html/ws3dso-transistion.html

6 See National Grid balancing servide$ps://www.nationalgrid.com/uk/electricity/balancingervices

7SS 2t5 G{AyLRaldGAYy3I 2F RA&GNRO daiips:Awhw.dastEripwer.cy. &BivaE ¢ O2 y adz G
us/OurBusinesgDur-network/Strategienetwork-investment/Signposting.aspx

8{ 88 wSasSyQa YI LI 2F 20t Tt SEA othps/windlinkdintcanipiNde/pait-flocaly R £ A @S LIN
flexibility-trials-merlin-hyman/

988 SEFIYLX S 2F 9f SOGUNMNOAGE Db2NIK 28aG 69b200Qa SELINBaarazy 27
https://www.enwl.co.uk/innovation/ourapproach/flexibleservices/
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https://www.westernpower.co.uk/About-us/Our-Business/Our-network/Strategic-network-investment/Signposting.aspx
https://www.linkedin.com/pulse/part-1-local-flexibility-trials-merlin-hyman/
https://www.linkedin.com/pulse/part-1-local-flexibility-trials-merlin-hyman/
https://www.enwl.co.uk/innovation/our-approach/flexible-services/
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This section of the report sesto idertify potential sources of value and income from DSO led flexibility
markets, review similar approaches in other countries and identify the role oAgfgeegatoiin the local
flexibility space.
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3.2 DSO transition strategyconsiderations for ECAS

The transiton to DSO is one of the biggest changes and areas of activity in the. &atoe othe most
direct work in this area is under tf@pen Networksproject coordinated by the ENA exploring a
number of work streams to establistow a DSO is definddeeFigurel) andwhat the transition
actually means for customerfor DNOs in their current rolesnd for the wider UK energy system

Figurel: ENA Open Networks DSO definition (June 2017)

OA Distribution System Operator (DSO) securely operates and develops an active
distribution system comprising networks, demand, generation and other flexible
distributed energy resources (DER).

As a neutral facilitator of an open and accessible marketillienable competitive
access to markets and the optimal use of DER on distribution networks to deliver se
sustainability and affordability in the support of whole system optimisation.

A DSO enable customers to be both producers and consumerngr@lstomer access
customer choice and great customer senéice.

ENA Open Networks, Work Stream ®SO Transition, Product 1 a) DSO Definiti

Each of thdJKDNOs hee publisheda strategypaperthat outlines their view of how they plan to
transition © take on the role of DS@ summary of which is capturé@dTablel.

Tablel: DSO strategiesemerging principles from DNOs

[See:ENW DSO website

DNO DSO Transition Strategy Principles
- ey w bSUF2N] OF LI} OAlGE LINEBGAAAZY
gé%ﬁt&!gjalg ® bSGs2N] OFLFOAGE YENLSG YFyE
DOEHESL g pSie2Ny F 008aa YIyF3ISYSyld Ly
grangesutowurds gy SNIBA OS RSTAYAGAZ2Y YR OKI NH

wWider market engagement

Vé NORTHERN
POWERGRID

[See:NPG innovation sife

w 5SSt ABSNAY I FdzNI KSNJI Ay yieagsitian k02
a flexible system

w {SS1 Y2NB 2LJJ2 NI dzy A (i D&dandBile 6
Response (DSR)

w 5 S LI 2 Activé NENIbrK I8adagemerfANMY! areas

y SP ENERGY
NETWORKS

[See:SPEN DSO visjon

w w2ff2dzi |y RANMEoimanAde neiwoi® codsirdints 2
wPrioritiseareas which are likely to benefiom the DSO model
w 9ELI YR ySig2N] Y2yAd2NAy3
w az2RSt | y&cilky $&iseinariet aind identifgost
effective solutions

wPut in place ammercial arrangements with National Grid and DER
providerswithin DSO trial areas

g2

10See ENA Open Networks project portdtp://www.energynetworks.org/electricityfutures/opennetworksproject/open

networksprojectoverview/

11 See ENA definition of ANMttps://uksmartgrid.org/wp-content/uploads/2015/07/ENAGPGPubliceventslidesvl 0-2.pdf
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https://uksmartgrid.org/wp-content/uploads/2015/07/ENA-GPG-Public-event-slides-v1_0-2.pdf
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wGreater choice and opportunity for customers, whilst ensuring the
5cott.sh & 50uthem service remains reliable, efficient and resilient

city Networks 1o LY GSANI GAY3I €SENYAYI FTNRY Ay
[See;SSEl‘{DSO Transition| @ b S dzi NJ € FILOAEAGE GAZ2 y 2% f 2 Ol
report solutions by identifying and providing visibility to allow markets to
function and trade energy throughotie network
UK Cl (:)AfVA[iI;[iSAOKSI- LISNJ YR |jdza O
Power 9 148 OdzaG2YSN) FE SEAOAfAGRE &
Networks 5SSt 2L SyKIyOSR {éQUSY h LIS N

| 26 f1 02N GS 6A0GK AYyRdzZAGNE G2
t NB LXadilifate the/uptake of Ectric Vehicles (EVs)
[ S@SE LXlreAay3a FASER | O0Saa ¥
wMaximisation of accessibility to services for vulnerable customers
w 9FFAOASY(NH FYR SO2y2YAO ¢gKz2f §
@ CHOAtAUGNGAZY 2F ySdzZiNIt YN
WS TR STRIBUTION | @ t NRGA&A2Y 2F a&$ Ja)\ 05a 6KSNB
Serving the Midlands, South WestandWales | @0 | @ Ay 3 FE SEAOAL AU a Bitielt ard Sheaper
[See:\WPD DSO Stratelgy| €onnections . ) L 5
w 5STtAGSNI YIEAYdzY QOFfdzS 02 AYR
providedflexibility services and all customers through optimised useg
smart grid flexibility
w 9YPANRYYSyGlf o0SySTAda (KNP

Some key themefor the transition to DSO artherefore:

[See:UKPN FutureSmgr

egleeeee

bl

1 Enabling cheaper, quicker connections for customers

1 Creation of a level playing field for customers and neutral markéte. technology or
approach agnostic)

1 Enabling and neutrally facilitatingpcal flexibility services, to mitigate network constraints

1 Increase the use cANM

DNOs are unified ianintention to facilitate marketand create an environmenthereflexibility
services cale procured Flexibility carassist them in unlocking netwloicapacity ando manage
network constraints/eventsas an alternative t@ostlynetwork reinforcement(seeFigure2).

Figure2: Benefits of local flexibility services for DSO
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Live response to
‘ network events

™

Unlocking
new network
capacity

@ Network operation

limits and constraints

How these markets are to be operated, who can participate in them and how they can secure value
from them, are key questions that are yet to be fully addressedal flexibilityis anemergent market
and whencomparingit to national balancing servicer example some clear distinctions can be made.

TheESOwill call on assets to respond to systemide conditions such as

9 Deviations in grid frequency, addressed through programmes like FFR
1 The need forenergy reserve to address a falloff in systesde capacityaddressedhrough
programmes like the Capacity Market or STOR

The location of the assets &g in these markets is largely irrelevant.

With local flexibility market®iowever, the need for your local DSO call ona local responseo local
network issues, brings a new dynamic to matching solutiometmls The calls for flexibility will
therefore be centred around specific distribution network areaswen individual constrained
substationsThese are often referred to as Constraint Managed Zones (CMZs).

In a series of infographic led blogs that Regen produced in the $hrdognmunity and dmestic
flexibility was identifiedas one of fivenainWOf  3aSa4Q 2F Ff SEAOAfagdie & SNBAC
energy usersgeneration asset owners, energy storage providers Agdregatos.

An open and easily accessible platform to erdbBOs to procure flexibility for their own operational
needs is vitalto enable DNOs tmeet theirregulatory obligationsto act asa neutral marketfacilitator.

w

28§85 wS3Sy o6ft23 ASNRSA W5S@St 2 LIy SaniicH 24t 1|tPar(Y| Hart 3 PBE|AParSt A G & Y I
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https://www.linkedin.com/pulse/local-flexibility-five-steps-part-what-does-mean-you-merlin-hyman/
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Understanding how domestgraleflexibility canactively participate ifocalmarkets,is a key objective
of this feasibility studyNoting the relative position of community and domestic flexibility alongside
competitors,is an important consideration for the ECAS modibkese competitors include:

i) Largeand mediumscale flexibledistributed generaion
i) Industrial energy users with flexible demand controls ite
iii)y Standalone distribted energy storage assets

Theseparties areall poised and ready to bid in to local flex markéta ECA®odel musttherefore
consider some of the tectical challenges and barrieis household flexibilitycompeting, including:

1 The inherent dilution of value through aggregatiorflegibility partiesthat can contract directly

1 Understanding what firm, controllable and flexible load is reliably accessitile home

1 Theneed forverification of domestic responsgrequiring a greatercoverage of smart meters
or a potentially costly proprietary control and communications device in each home

I The need for automatiswitchingof household loadssthe need to rely on manual response

Domesticflexibility in the UKs set to become morapparent and dispatchab)elrivers include:
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7 Theforecastgrowth of EVE

1 The electrification of heat through proliferation of heat pump4

1 Uptake ofdomestic storag€ andthe range of home battery products available, $eégure3
Figure3: European batteryproduct manufacturers market share
Source and credi@ dzt Eurogean Residential PV Energy Storage Market Overviev@2eghttps://www.eupd-

research.com/fileadmin/content/download/pdf/Produkte diologische Nachhaltigkeit/EuPD Research European Residenti
al PV _Energy Storage Market Overview 2017.pdf

Market share of home energy storage systems in 2017 | Source: EuPD Research 03/2018
German
o
3%
4%

m sonnen*
u LG Chem*
m E3/DC*
m SENEC*
u Solarwatt*
Varta*
m Mercedes Benz Energy**
mBYD*
m NN***

m Tesla™*

** * Company information
O1hers ** Estimation by EuPD Research
*** Company name not published

Additionalsourcedor flexibility in the homemight includeincreased use of smart applianégsuch as
washing machines, refrigerators, wateeaters, HVAC and boilers.

Though it is evident that despite baseline progtésthe rollout of residential smart meters in the UK
will need to be significantly accelerated to not only hit government targets, but to enable the
verification of dispatchingomestic flexibility in response to local (or national) calls.

3.3 Local flexibility servicesmarket activityand trials
Many of theDNOs have begun to implement thetrategiesreferenced inTablel, kicking off

innovation funded triad, commissioning the development of trading platformeeFigure4 for
examples

BwS3ISyQa FdzidzZNBE INBSGK Y2RStftAy3aAS [/ 2YYAGGESS 2y [/t AYbBderfrios KI y3IsS o
(FES) Two Degrees scenario, show arange betwesndl@ A f t A2y 9+& &2fR o6& wHwnopX &4S8SS8S wS3asSyoqa |
Revolution report, page 9ittps://www.regensw.co.uk/Handlers/Download.ashx?IDMF=c2c537iG84d7096d3aed4290c9021

14 National Grid FES 2017 forecasts a 68% reduction in gas fired heating by 2050, predominantly replaced with heat pur§ps. See FE

2017 report, SectioB.3 key insights (page 32jttp://fes.nationalgrid.com/media/1253/finafes-201 ~updatedinteractive pdf-44-

amended.pdf

15REA data in 2016 showed at least 1,500 residential storage deployments had occurred as of Oct 20465 :seenvw.r -e-
a.net/images/uploa¢hews 415 REA Energy Storage in_the UK Report 2016 Update.pdf

16 SeeEuropean Commission Preparatory Study on Smart Appliantaeswww.eco-smartappliances.eu/Pages/welcome.aspx
17Which?analysifrom Feb 2018&howed there to be over 8 million smart meters now in homes, see:
https://www.which.co.uk/news/2018/02/smarmeter-2020target-will-energycompaniesmeetit/
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https://www.eupd-research.com/fileadmin/content/download/pdf/Produkte_Technologische_Nachhaltigkeit/EuPD_Research_European_Residential_PV_Energy_Storage_Market_Overview_2017.pdf
https://www.eupd-research.com/fileadmin/content/download/pdf/Produkte_Technologische_Nachhaltigkeit/EuPD_Research_European_Residential_PV_Energy_Storage_Market_Overview_2017.pdf
https://www.eupd-research.com/fileadmin/content/download/pdf/Produkte_Technologische_Nachhaltigkeit/EuPD_Research_European_Residential_PV_Energy_Storage_Market_Overview_2017.pdf
https://www.regensw.co.uk/Handlers/Download.ashx?IDMF=c2c53763-2f7f-4d70-96d3-aed4290c9021
http://fes.nationalgrid.com/media/1253/final-fes-2017-updated-interactive-pdf-44-amended.pdf
http://fes.nationalgrid.com/media/1253/final-fes-2017-updated-interactive-pdf-44-amended.pdf
https://www.r-e-a.net/images/upload/news_415_REA_-_Energy_Storage_in_the_UK_Report_2016_Update.pdf
https://www.r-e-a.net/images/upload/news_415_REA_-_Energy_Storage_in_the_UK_Report_2016_Update.pdf
http://www.eco-smartappliances.eu/Pages/welcome.aspx
https://www.which.co.uk/news/2018/02/smart-meter-2020-target-will-energy-companies-meet-it/
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Figure4: Map of DSO trials and projects
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procurement processes for flexibility servicessomelicence areasA summary ofome ofthe key
activities under each of tle@DNOsis summarisedh the following pages.
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3.3.1 Western Power Distribution wegsTerRN POWER=
DISTRIBUTION

Serving the Midlands, South West and Wales

3.3.1.1Signposting

Through a consultation published in A@@18(seeFigure5), WPDsoughtviews on how besto
collaborate with stakeholderso develop a method ofommunicating and¢onveying needs for
flexibility services to a wide range of potent@oviders.

Figure5: WPD signposting consultatigriMay 2018
See:https://www.westernpower.co.uk/Aboutis/OurBusiness/Ounetwork/Strategienetworkinvestment/Signposting.aspx

Information on the

characteristics of

the flexibility A time horizon for

services required  when the

will be published in ' flexibility will be DER providers will

forthcoming required will be have sufficient
Constraint forecasted. time to analyse Expressions of
Managed Zones. their capability and ' interest will be
internal business sent out for Following a
cases to provide Constraint capability
Signposting of distribution system needs DSO flexibility Managed Zones assessment of
services. and tenders for tenders, contracts

A consultation on visualisation and data provision R % % 2
flexibility received. | will be awarded in

the Constraint
Managed Zones
where it is
economic

WESTERN POVIII
DISTRIBUTION

Serving the Midlands, Southy W and Wiees

WPD proposed that thexformation providedshoulddetail the capacity (MW), thenonths and
availability windows requiredndattempt to predictthe volume of energyequiredin MWhin a given
month. ltwasnoted that(i K $gnpéstedenergy volumenight differ from the volume put out to
tender. An example of the type of information that would be signposted is shioviFigure6.

Figure6: WPD flexibility services signpostingxample details A o 19

Network Flexibility Map
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Services Required:
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@ CMZ_EMO01 - 2018 - Availibility Windows.xlsx
5 CMZ_EMO01 - Availibility Windows.pdf
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Flexibility providers anéggregatos canuse this information ta@oordinateportfolios of generation
storageand DSR asset®s, meetthese future requirements.

With regards to revenue stacking, WPD indicated firaviders will not be required to exclusivdig
available foWPD when theirservices are not requiredhis potentially pavethe way for participants
to enter into multiple contracts, i.e. with WPD and witie ESational balancing services.

The consultation thereforesoughtviews on:

fa{ AIyLRAGAY e | O OfoizNdion 8 proc&sSpiopddh 6 S& G KS A

If it would be useful to useignposting across the network or justaéorrent constrainedireas

If Sgnposting long term distribution requiremenskould be issuedhead ofatender

Using scenario modelling to predict a niben of potential outlooks for future system

requirements would be sensible

If further caveats or explanatory material should be prexido describe to what extent the

signposting information can be relied upon to make business or investment decisions

Theproposed method of displaying informationisclear@@ Say Qi YA aa FyeiKAyY 3

If the Information could be presented amore useful way

The proposed method to define the geographical boundary is sufficient

An interactive mapping topthat displa signposting information and live tendemsould be

used by stakeholders

Whether raw data should also be made available

It is desirable to have system requirements for multiple compatible services simplified into

regional system requirements

1 DSO serviczare stackable with other revenue streams

1  WPD not enforcing exclusivity is agreeadnhal if there are other services that do enforce
exclusivity that mayaffect the ability to engage with WPBflexibility services

= =4 —a -8 = = =4 —a -1

= =

WPD hagslevelopedits flexility services in line with the reserve products procured by the SO.
Calls forEOIlswvould be declared through an onliggatform, allowing participants to submit their
availability schedules. WRiDopose tothen provideconfirmation at noon on Thursddiie week ahead
of the window of operationwhich would then run fronMonday throughto SundayThis consultation
closed on the 18" May.
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3.3.1.2Flexible Power campaign

Flexible Power

By Western Power Distribution

regens

2 t 5 Sigipostingconsultation builds om trialin2 t 5 Klidlands licence aregunder Project
ENTIRE) in 2017 where WPD sought to determine the potential flexibility services that could be
provided within 14 stated CMn the Midlands

WPD are advertising flexibility needsdertheir Flexible Powel® brand, predominantlyseekng

businesssto reduce consumption or increase -@ite generation, for at least 2 hours, in response to an

automated signalHexibility responsegequired by WPD have been categoriseid threetypes of
service:Secure Dynamicand Restore Table2 providesan overview of these.

Table2: WPD Flexible Poweservice categories for businesses (2017)

reducing stress on the
network

in the event of
equipment
failure

Service Description Requirement Dispatch PaymentStructure
Declaration:
Week ahead i) Arming Fee:
tljgrerli;% Ezg?r?gegfak Largely required (Thurs_day for the Cred_iteq when the
Secure | the network and pre on W(_eekday following Monday) | service is scheduled
emptively reduce eveningsall Dispatch notice: | ii) Utilisation Fee
network loading. year round Week ahead Awarded wherflex
notification of need| service is delivered
and 15min signal
Largely required Declaration: i) Availability Fee
Used to support the | during Week ahead Qredited when
Dynamic network _in the event mai_ntena_mce (Thurs_day for the | availability is accepted
of specific fault periods likely | following Monday) | jj) Utilisation Fee
conditions throughBritish | Dispatch notice: | Awarded wherflex
Summer Time | 15 minutes service is delivered
. Unplanned fault| Declaration: i) Utilisation Fee only
tfez?gr;(t)igﬁlg) I\?(/)I;[/t/]ing conditions are | Week ahead Premium rewar(_i for
Restore | rare fault conditions, | "€ and largely | (Thursday for the | response that aids

following Monday)

Dispatch notice:
15 minutes

network restoration,
awarded when flex
service is delivered.

The2017EO# closedto response®n 15 December 201 %yith 70 sites totalling 12IMW of capacity
responding Energy generatioruplift and demand reduction dominatl responseswith energy storage
also featuring5% of responding capacitynly 34 sites (4MW) were fully compliant with some
respondingsiteseither beingunknown,yet to be built or not suppling sufficientinformation, see
breakdown of results

Figure?7.

18 See project summary pagettps://www.westernpower.co.uklnnovation/Projects/CurrerProjects/ProjectENTIRE.aspx
19 See Flexible Power campaign websitep://www.flexiblepower.co.uk/
20See 2017 Midlands trial EOI resultgp://www.flexiblepower.co.uk/FlexiblePower/media/Documents/Efgisults. pdf
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https://www.westernpower.co.uk/Innovation/Projects/Current-Projects/Project-ENTIRE.aspx
http://www.flexiblepower.co.uk/
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