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Executive Summary

TheDELTA project aims to unleash théemand respons®R) potential of small and mediusized

electricity prosumers (those who both produce and consume) in Europe. DELTA proposes a DR
management platform thai st r i butes part of the aggregator 0s
architecture, in order to establish a more easily manageable and computationally efficient demand
response solution. This approdnbludes the development tife DELTA Virtual Node (DVN)where

a large number ofustomers (small to medium consumers, producers or prosumers) which share key
common characteristics in terms of consumption, generation andlaesflexibility amongst others
areclustered.

Against his background, the report pursues the objective to analyse the energy market and regulatory
framework at EU level. This is required as input for the development of reliable, economically viable
andinnovative DELTA business modelghat enable the incorpation of small and mediwsized

customers from the residential and tertiary sectors. The report clarifies the possibilities of development

of such innovative business models within much
opportunityo.

The man dements of the analysis can be summarised as follows:

1 The DELTA business models largely depend on the competitive advantage of the DELTA
platform. Therefore, at first thesifvisaged) competitive advantages of the DELTA solutions
have been elaborated andwmaredto existing DR platforms and to ongoing research work in
this field. At its core thecustomer value proposition of the DELTA platform is to offer to
market players a full suite of automated DR services in aerpensive and secure way,
maximisinge n d u s e r thréughbparticipdtion tinsll relevant markétincluding small
and mediunsized prosumers and through deploying of smart contracts while ensuring grid
stability.

1 Based on experience from existing DR markets we have develgetdfageneric DELTA
business modelsvhich definethe different roles and responsibilities@R stakeholdersn a
nonspecific way. Altogether we have identified the following generic DELTA business
models which set the frame for further development @rdigurationin the later phases of
the DELTA-project: explicit DR as stanglone serviceexplicit DR combined withenergy
efficiency services; implicit DR service aiming at the optimaitilisation of time-of-use
contractsjmplicit DR including power supply; @microgrid management.

1 The assessment of regulatory framework conditionsfor the patrticipation of demand
response in European countries and the-#S a market with a long tradition in demand
response shows that there are big differences across Europe. In some coth@riegrket is
practically closed fo DR, in others paicipation in DR is legally open to all markets,
however, quite some barriers are still to be removed in order to increase the market share.

9 Participation of small and mediugized customers on the flexibility markets will strongly be
reinforced by clear definitions of the roles of market participants especially of
independent aggregatorsand their relation to balancing responsible parties/retailers and
other market participants. Furthermore, adaptation of technical requirements for flexibility
products, oll-out of smart meters, clear requirements for measurement and verification and
appropriate tariff structures are seen as important steps towards further development of the
market for demand response.

1 Participation of small and mediusized prosumers in ®markets fundamentally depends on
the availability of smart and switchable devicesvhich can be easily incorporated into a DR
platform. The analysis shows thhetmarket share gimartand switchable devices lisw and
is expected to grow only slowly ovéhe next 510 years. There exist, however, a few areas
where the prospects are more promising, such as heat pumps, air conditioners or buildings
with building automation systems.

1 Finally, we haveanalysed thaiser perspectiveassessing whether small amdiumscale
prosumers are willing to participate in DR programmes and which incemincsiragehem
into offering their flexible loads to DR programm&¥e conclude that only a limited share of
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households will react to economic incentives for-paktidpation, as the savings achievable

for single householdare expected to bguite small in most cases. In the tertiary sector the
economic incentive has a higher weight than in the household sector, but in return comfort and
availability consideration repsent a more important barrier. Generally, there will be a need to
complement economic incentives by environmental argumentgudnantees on availability

and security etc.

The assessment of the energy market and the regulatory framework as prestigeerort is only
the first step towardsvell detailed, practically implementable DELTA business modelging the
following work steps of the DELT#orojecti including a walkthrough raalysisof currently applied
DR strategies and a comprehensive tgstih derived business models in two pilot projeictthe
results of this report will be scrutinised and further developed.
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SAREF Smart Appliances Reference Ontology
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SCP Secure CoPy
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1. Introduction

1.1 Background and objectives of this report

The energy system is undergoing a paradigm shift as it evolves from the historic structure of
centralised energy generation towards a network of distributed prosumers. Consumers are increasingly
being encouraged and empowered to actively participate irerbegy network with respect to
consumption and generation. The future energy system will be a smart system, where all energy
entities are given the opportunity to participate in the market place. This is reflected in the latest round
of EU energy marketebislation(European Commission 2018).

One of the main elements of energy transition implies an increasing share of renewable energy sources
such as wind and solar in our energy niiicreasing volatility of thelectricity system. However, that

also imples that an energy systdmas to be managed a more complex manndéhnan it used to be.

The supply of renewable energy is always subject to major fluctuations on a seasonal as well as on a
daily scale and the future power network will require major imaests in order to be able to cope

with smaller and more decentralized generation units.

One important element in coping with the challenge of increaseegl for flexibilityis the demand
side If the demand side patterns are bettdjusedto the suppl patterns of the renewablédss will
reduce investments required on the supply to guarantee grid staliilisyconcept is called demand
responsgDR): Peaks and shortages of electricity supply are camoated to the consumevgho
reply by adapting thiecurrent consumption.

For large power consuming companirious DRapproachesre already redity. But could the
concept oDR also work for small and mediusized customers from the residential or tertiary sector?
And how could digitisation of ourdaily lives (smart mets, smart homes) help to make it
economically feasible? For seizing the potential of renewables efficiently, widely spread demand
response is necessary in order to minimise the investments in large scale disigfigytion and
storgye units.

Technical solutions to realise the smart grid are already in place, but there is still a need for developing
business models in order to make it economically feasible. There is some incentive for all parties
involved to make use of demand resgom@s it saves codtsr consumers and for suppligtcan work

as a tool to better balance their portfolio and optimise the sourcing Béstservice providers also

may be third parties that act as demand response aggregators, contracting direatbnsvithers,

pooling together their demand response actions and selling them on the electricity market. Clarifying
the roles and responsibilities of all these players needs to be accomplished in order to create a sound
DR environment.

Against this backgrouh the report pursues the objectieeanalyse the energy market and regulatory
framework at EUMember Statdevel expanded with a view on the US, where DR has a long tradition

As the markets and regulatory frameworks show strong regional differencesudiyeselects a few
countrieswhich are representative for differing degrees of openness for DR, while at the same time
putting a stronger focus on the selected pilot site countries within the DELTA project (Cyprus and

UK). By this way the reporpaves the way towardseliable and economically viable innovative

business models that enable the incorporation of small rediumsized customers from the

residential and tertiary sectors. The report clarifiespossibilities of development of such innovative

business models withmmuchregulated markee nd i denti fi es fAwindows of o]
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1.2 Context of the report in the DELTA project

The DELTA -project aims to unleash theDR potential of small and medium-sized electricity

prosumers (those who both produce ah consumeelectricity) in Europe. DELTA proposes R
management pl atform that di stributes part of t
architecture, in order to establish a more easily manageable and computationally efficient demand
response solution. This approach aims to introduce skigland adaptivenessino t he aggr ega
DR tool kits. One of t he DpLTAVirteat Nodes (DWW The DVNnish o v at i
a cluster of customers (small to medium consumers, producers or prosumers) which share key
common characteristics terms of consumption, generation and available flexibility amongst others.

The DVN will transform clusters of small to medium scale consumers, producers and prosumers into
entities which can present much larger capacities for delivering DR services smdhegator.
Additionally, under the framework established by the DVN each customer will be equippedfagth a

enabled intelligent device(FEID) which will gather and monitor energy related data from field

devices, such as home appliances, distributetdygnmesources, storage components etc. The DELTA

FEID will allow forreatt i me r eporting of a prosumero6s fl exib
being able to receive DR requests and distribute

The following questionguide the way towards innovative business modaitilizing the results of
the DELTA-project for accessing small and medium customer flexibility through a secure and stable
distribution grid and highly engaged and energy/emission aware consumers/prosumers:
1 Which kinds of flexibility services are possible under current regulatory frameworks?
1 How canthe DELTA solutions extend the current opportunities?
1 Which adaptations of the regulatory framework are required to facilitate the application of the
DELTA solutions?
1  Which DELTA-related business casemaking use of theesultsof the DELTA-projecti can
be derived from there?

Against the background of these guiding questitresreport consists of the following elements:

1 At first, the (envisagedfompetitive advantages of the DELTA solutionswill be elaborated
in further detail. This elaboration is done by comparing DELTA to existing DR platforms and
to ongoing research work in this field.

1 In the following step, we will present seveg@neric business modelthat may be seen as
possible scenarios for the application of the DELTA results on the electricity markets in
future. The generic business models include descriptions of roles, information flows and
revenue streams, but does not include feasibility assessmdnan elaboration of success
factors.

1 Feasibility of DR business models depends largely on the regulatory framework conditions.
Therefore the next chapter includes a detailgsbessment of the regulatory framework in
selected countries The assessmeid guided by the (envisaged) competitive advantages of
DELTA. Primarily it is focused on UK and Cyprus, since the DELTA pilot projects will be
implemented in this regulatory framework. In additieve have made a selection of EU
countries representing affdirent degree of preparedness of the flexibility markets for DR:
France, Belgium, Germany, Austria, and Greéaethermorewe have included the USA in
our assessment, as in many respects the USA represents one of the most advanced markets
related to thencorporation of DR in the electricity balancing markets.

1 Since the involvement of small and medigsined customers and prosumers requires a few
prerequisites on their side, the following part of the report analysqwd¢paredness of the
demand side This includes two topics: At firsthe technical basis for the involvement of the
residential and tertiary sector is assessedabglysingcurrent trendsr el at ed t o fAs
applianceé. To which degree théndustry already enables or intends to enablexternal
command signals to interfere with internal control systerhghe appliancegincluding
necessary data exchange between dewand DR platforns)? Secondlythe user perspective
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needs to be assessétte small and mediurscale prosumerwilling to participatein DR
programme® What are possible driving forces aimtentives that beguiltheminto offering
their flexible loads to DR programmes? What are theidrarthat hinder them to do so? And
how DR business models neecctinsiderthe user persptive?

1 Finally, the main results of the analyses atanmarisd in a chapter with conclusions and
recommendationd-his chapter highlights the most importatarting points for the derivation
of innovativeDELTA business models

In the context of the DELTA projedhis repat represents only a first step on the way towards
innovative DELTA business modelBhe followingadditionalwork stepsare part of the DELTA work
plar

1 Demand Response Strategies Walkthrough Analysighis andysis will go through a large
number of available DR strategy and mechanism currently employed in the energy markets all
over the globe (not only limited within EU borders), while also providing a state of the art on
research and demo applications that lsarfound in the current literature, solutions and ideas
that are considered suitable for the current and incoming energy retail market in Smart Grids.
The mechanisms studied will keep in consideration the typical energy structure of markets and
the actorsnvolved.

9 Derivation of DELTA Business Models:The outcomes of the preceding work steps will be
solidified into a limited number of well detailed, practically implementable schehese
business models will aim at enhancing and introducing new busiokss in the energy
markets, allowing small and medium customers (consumers, producers and prosumers) to
participate through them in the energy market and the provision of innovative services to the
DELTA actors.

i Testing of DELTA Business ModelsThe pradtal implementation of a selected number of
business models identified wile analysed andiscussed in the frame of two pilot cases in
UK and Cyprus. New and enhanced functionalitiesich as bdirectional DR mechanisms,
distribution grid security andstability, pricing schemas, energy portfolio segmentation,
automated clustering and sélilancingi will be tested and experimented in the project pilot
sites, in order to evaluate their effectiveness andainfor all market stakeholdeisand thus
alsothe feasibility of DELTA business models proposed.

Figure 1 summarises the full context related to the development of DELTA business models and
highlightsthe elements that are covered in this report.
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Figure 1 Context of DELTA Business ModeldDevelopment

Pagel5



H2020 Grant Agreement Number: 73960 L3
Document ID: WP2/ D2.1 DELTA

2.Competitive advantages of the DELTAapproach

In the context of development of new products and services, it is important to understand how the
product will perform in a competitive market place. As such, this section will focus on a comparative
analysis wih existing products fobR Platforms(KiWi Operations Management Platform, KOMP
Tridium platform) but also with similaresearctprojects that ar@vorking on the next generation of

DR services.

Future iterations of this analysis will allow us to blal relevant Customer Value Proposition based on
the resonating focus approach. In essence, this technique is trying to respondfdbioting
guestion:What is the most relevant feature tltaE L T Aubuee clients should remember and is not
offered by eher competing products? To answer this question, we propose a comparative analysis for
all relevant featwr introduced byhe DELTA platform.

D.
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Load forecasting
Price forecasting
Small and medium loads
Prosumers managemen

Scalable

Secure

Price

User Clustering
Smart contracts
Automated DSR
Grid Stability
Interoperable
Energy trading

@
@
8

KOMP+Fruit

- DSR platforms

|
| - Existing projects
‘ Represents a fully developed feature
Represents a feature partially developed on the platform
5 Represents a functionality not supported by the platform
$ is a measure of price, with $ platforms being rated as the least expensive and $$$ being the most expensive

* These features might be available through third party developers / application providers but are not part of the standard
platform

Figure 2 Overview of features and functionalities of current DR platforms andnext generation
of DSRservices(research projects)
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In the case ofhe KiWi Platform the comparative analysiscluded the edge proprietary hardware
(KiWiFruit) that is installed on customer premises to allow for accurate metering and control of assets.
Niagara platform isdeveloped for commercial and industrial controls but has been successfully used to

deliver DSR services with additional application layers developed by third parties. As such, it is
difficult to assess to what extent each functionality is fully suplor

Comparingexpected features and functionalities of the DELTA platformwith one of the most
competitive existing DSR platforms in the
and its dedicated edge hardware Fruit), we observe that:

very

mar ke

1 On scaldility, both platforms score high, with hardware being easy to deploy and core
features on the platform being delivered as a service to upper layers, therefore avoiding high

initial infrastructure cost;
1 Onsecurity, again both platforsreceive t@ points with DELTA gaining aredge because of

its holistic approach to security, for the introduction of the risk calculation model based on the
Common Vulnerability Scoring System (CVSS) as well as for the introduction of the
prediction mode of potential sceif@ based on historical data. In addition, another key

security feature for DELTA project currently misg on KOMP is the use of blockain for

validation of DSR data and the use of smart contract for secure automated execution of DSR

action and automateskttlements.

1 On pricing, while is hard to make accurgigce predictions on the combined cost of
delivering and operating the platform, it is envisaged that DELTA malle some cost
advantage compared to tK©&MP and Fruit solution

9 Onuser clustering current functionality offered by the KiWi Power platform is based mostly
on existing information about the asset that is captured on installation and commissioning,

thus allowing a full classification of the asset. In contrdst,DELTA platform will allow

automatic detection of assets based on energy consumption signature, disaggregation
algorithms and other specific methoddlowing for classification of assets without consuming

resources during equipment installation and commissioning.

1 Smart contract: Currently this is an option that is not supported at all on KiwWi Power

platform, clear differentiator for the DELTA solution

1 Automated DR: While KiWi Power platform supports fully automated DSR.g. Dynamic
Frequency Response programs where asset®n@sproportional to the grid frequency
deviation from the standard 50Hz valube DELTA platform will also allow automated
settlements through smart contracts

1 Grid stability assessmentCurrently Kiwi Power platform does not have a module to assess

grid stability as a whole. While certain elements of the markeaaaé/sedn real time with a
view to provide better forecasting mechanisms for specific DSR markets and products,
use is rather limited and do not provide a holistic view of the gridssta

their

9 Load forecasting: Existing tools from KOMP allow for load forecasting, however this is
mainly for enduses use and does not take into account external correlation and drivers. In

contrastthe DELTA platform will allow for more accurate load forests, enabling near real

time assessment of future availability assets to improve revenue from availability declarations.

9 Price forecasting: Currently a limited in scope tool is available (for internal use of Kiibfi

imbalance market price forecasting. It is envisaged that DELTA solution will have individual

price forecasting tools for each significant market, allowing stakeholders to beftetise
their assets.

1 Interoperability: KOMP and Fruit can exchange data with other hardware and platform using

some of the widest spread protocols and data formats in the industry. THevesy in this
development werdhe programmerequirenents from the system operatblationd Grid.
Howeve, it is expected thathe DELTA platform will outperform KOMP in terms of

interoperability, mainly due to its ontology mapping and translation engine allowing it to port

data over multiple standards and physical interfaces
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1 Handing small and medium loadssWhi | e Ki Wi 6s ambition is for
types of clientd including residential it is obvious that this was migrated from commercial
and industrial mar ket segments, thus stil/l [

recomnend it for small loads. In contrast, DELTA will offer a solution that is making use of
existing infrastructure through interfaces to AMI and allowing participation for all types of
medium and small loads, including residential clients.

1 Managing prosumers: Historically, KOMP will not discriminate between prosumers and
other types of clients as platform would look at individual assets and their flexibility without
taking into account local generation / consumption. In contrast, DELTA is introducing another
layer of optimisation, allowing endser which type of goal optimisation function should take
priority i e.g. optimising local consumptiors. maximising flexibility revenues.

1 Energy trading: This functionality is now under development on KiWi Platform Kad/i
does not hold a supply license required to participate in trading markets. However, due to
recent bilateral agreements, KiWi is now able to offer this type of service to its clients and
developing a tool to allow incorporation tiese typegor senices into its portfolio. Full
functionality is expected in the next 6 mosith

9 Virtual Power Plant services: KiWi platform is incorporating some elements of a VPP
service;however these are not fully developed at the moment. Management of Energy Storage
Systems in conjunction with RES generation is the key feature offered by KiWi under its VPP
service, howevethe DELTA platform will allow a broader set adptimisations including
generation clustering, loads forecasting and full markets price forecdts, will allow its
VPP engine to produce better outputs.

Whencomparing DELTA with other ongoing research and development projectselated to next
generation of DSR services, we can observe the following distinctive features:

1 The vision of the proje@DREAM is for a novel near real time Closed Loop optimal block
chain based Demand Response ecosystem, where Distribution System Operators (DSO) and
aggregators cooperate within a novel yet appropriate market framework, with a view to exploit
to the largespossible extent the flexibility potential of a large variety of heterogeneous third
party stationary and movable load assets, while keeping system reliability within prescribed
limits and preserving continuity and security of supply. Compared to DELTAothses is
more on developing solutions and tools for aggregators rather than end users and system
operator s. DELTAG6s scope is a holistic one,
such as grid stability engine, and its interoperability featmeemore extensive than those of
eDREAM as it takes into account a broader set of requirements.

1 The aim ofthe projectDR-BOB, a Horizon 2020 project, is to demonstrate the economic and
environmental benefits of demand response in blocks of buildingbddifferent key actors
required to bring it to market by integrating existing technologies to form th&8OR
Demand Response Energy Management solution for biofekaildings with a potential ROI
of 5 years or less. The main difference compared to EisTthe focus on a specific market
vertical and its associated technologids this case, residential users in blocks on buildings
and some associated infrastructure, such as district cooling and heating. In contrast, DELTA
will offer a wider solution lhtat can be applied to other market segments, regardless of the
types of buildings.

1 The objective othe projectFLEXICIENCY is to demonstrate that the deployment of novel
services in the electricity retail markets (ranging from advanced monitoring toeloeegy
control and flexibility services) can be accelerated thanks to an open European Market Place
for standardized interactions among all the electricity stakeholders and opening up the energy
market also to new players at EU level. In comparison wtie DELTA-project
FLEXICIENCY is focusing mainly on data exchanges between partners (mainly metering data
on cross border markets) without consideration of controlling equipment, controlling
technologies, DSR strategies, and other key aspects of delieehifly automated smart grid
solution.
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1 The consortium behind tharoject SEMIAH project aims to pursue a major technological,

scientific and commercial breakthrough by developing a novel Information and
Communication Technology (ICT) infrastructure fbetimplementation of Demand Response
(DR) in households. This infrastructure enables the shifting of energy consumption from high
energyconsuming loads to offeak periods with high generation of electricity from
Renewable Energy Sources (RES). In congmeriwith DELTA, the project is focusing on a
specific market segmerit residential markef which in itself has its own limitations.
Moreover, the focus is on delivering an ICT infrastructure which might not be fully
transferable across markets in Europhereas DELTA aims for a wider customer base with a
view to support interoperability with a wide range of existing systems to allow high levels of
replicability across markets in Europe.

Based on the analysis above, we can formuéateisaged customer vaie proposition of the
DELTA platform in a concise manner: TH2ELTA platform will offer to market players a full suite

of automated DSR services in a nexpensive and secure wagnaximising end users revenues

through participation in all relevant markdtsincluding small and medium size prosumérsnd
through deploying of smart contraethile ensuring grid stability.

Pagel9



H2020 Grant Agreement Number: 73960 jﬁ%
Document ID: WP2/ D2.1 DELTA

3.Generic business models for aggregators/retaile

Over the last few years the DR Market has developed several business models heviaadhe of
potentials for load shift is priced, offered and sold on the energy marletd here mainly on the
electricity markets.

We <can cal | geandrieusnessimableld sa sii tdhfiaiyg tha difeerent roles and
responsibilities of staleholdersrelated to DR businesses:

1 Users/Clients are defined in our context as owners of technical equipment that comprises DR
potential. For the operation of this equipment they have concluded an energy supply contract
with a retailer

1 A retailer is anindividuals and legal body that is selling electricity to customers for profit.
This can either be an electricity supplier with own power production facilitates or a wholesale
company that purchases electricity for the purpose of resale.

1 DR aggregator: arelefined here as third-party service provider that contracts with the
individual demand sites (industrial, commercial or residential consumers) and aggregates them
together so that their DR potential can be offered to TSO, DSO or BRP

1 Transmission Systef@perator (TSO) according to Articles 2 and 12 of Directive 2009/72/EC
(Internal Market in Electricity Directive) are responsible for providing and operating high and
extrahigh voltage networks for loRdistance transmission of electricity as well as fguy
of lowerlevel regional distribution systems and directly connected customers.

T Distribution System Operators (DSO) are responsible for providing and operating low,
medium and high voltage networks for regional distribution of electricity as wkdl asipply
of lowerlevel distribution systems and directly connected customers (Articles 2 and 25 of
Directive 2009/72/EC)

1 Balance Responsible Parties (BRP) are responsible to keep the supply and demand of their
balance group members in balance. In thisitext, they are financially responsible for
keeping their own position (sum of their injections, withdrawals and trades) balanced over a
given timeframe (the imbalance settlement period).

1 Facility management is defined as a party that provides servithe tgsers/clients, such as
maintenance and operation of the technical equipment of a facility, administrative services etc.
Furthermore, there is a strong interlinkage between facility management and energy efficiency
services (EES), i.e. some facility nagers act also as EES providieend vice versa

A usual way tacategorise generic DR business modetsrelated to the different nature of the related
income streams:
1 Business models that referdmplicit use of DR According to SEDC [2016] explicdtemand
side flexibility is defined as committed, dispatchable flexibility that can be traded (similar to
generation flexibility) on the different energy markets (wholesale, balancing, system support
and reserves markets). This is usually facilitated anthiged by an aggregator that can be an
independent service provider or a supplier. This form of dersated flexibility is often
referred to as i sideeflexbility &d itsrmaim énecome stteamasn d
remuneration for flexibility servicesdm TSO, DSO or BRP.
1 Business models that refer tmplicit use of DR: According to SEDC [2016] implicit
demandsi de flexibility i s defined as t he cons
consumers have the possibility to choose hourly or shiater maket pricing, reflecting

! According to EN 1590&nergy Efficiency Service (EES)is defined as followsAgreed task or tasks designed

to lead to an energy efficiency improvement and other agreed performance criteria. The EES shall include
energy audit as well as identification, selection and implementation of actiongafication. A documented
description of the proposed or agreed framework for the actions and the-fgllpwocedure shall be provided.

The improvement of energy efficiency shall be measured and verified over a contractually defined period of time
throuch contractually agreed methods (EN 15900, 2010)
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variability on the market and the network, they can adapt their behaviour (through automation
or personal choices). Thistype ofdemand de f |l exi bi |l ity i-lsasosddden
demandside flexibility and its main ineme stream is the energy cost savings that are
achieved by shifting loads.

Taking into account the competitive advantages of the Delta Virtual Node (DVN) wieealop the
generic business models furtheby specifying the user of the DVN and the spediénefits that are
based on the use of DVN in the given context. The following chapters describe in more detail the
various generic DELTA business models that are derived in that way.

3.1 Generic DELTA Business Model 1A Explicit DR as stanehlone service

In this business model a DR Aggregator is bundling DR potentials from different clients, which as
standalone potentials are too small to be offered e warious flexibility marketsThe main
characteristics of this business modelas®llows:

1 Theaggregntor acts as facilitator. He has access to the DR potentials of clients and manages
them towards the various flexibility markets. Depending on the regulatory framework he may
offer the DR potentials either on the electricity balancing market (tertiagcondarycontrol
markets) or he may participate with these loads in a balance group, represented by a BRP

1 Theincome streans originatefrom payments either from the TSO/DSO or from the BRiP
the latter case, these payments would reflect reduced bgtam@r expenses in a balance
group. Depending on the contractual agreement, the aggregator will usually pass on a certain
share of these payments to the clients in his portfolio.

1 The service of DR aggregation has interlinkage to power supplyor any othe service for
the client. In turn this means that this business model is confronted with many interfaces that
need to be managed.

DR potential .
offered on / client
capacity /
market
Power
A t supply
regator | — . «— -
geree «————| client [—| utility
Share of DR payments*
e DELTA Virtual remuneration
Remuneration Node
for DR \
m client
appliances
with .
automatic .
control
client * No time-no-use-tariffs

Figure 3 DELTA Business Model 1A Explicit DR as stanealone service

As shown inFigure 3, in this business model it is the aggregator that will use the DELTA Virtual
Node and draw benefits from its competitive advantages. In this context, thly nefers to a better

and cheaper incorporation of small and medium loads from the residential and tertiary sector and to
higher reliability of DR potentials which are achieved by bundling of srmal mediurrsized loads.
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3.2 Generic DELTA Business ModellB Explicit DR combined with EES

In its general approach, this business model is similar to explicit DR asaltared service as
described above but the DR aggregation service is embedded into a more comprehensive EES. This
approach, which is sometime r ef er rdeall servia® , asi si characteri sed
peculiarities:
1 There exists &rade-off between energy efficiency and demand responsas load shifts in
many cases will lead to an increase of energy consumption. Just to give one eanipat
pump is producindneatoutside of business hours and fills a storage this process will lead to

additional | ossednt conmpardeed i ver ya diffusnergy.
challenge of a dual service is to find an optimised solutiorihig tradeoff on a dayto-day
basis.

1 EES and DR services require different fields of kdmsw and competencies. Whereas the
core knowledge of EE service providers (frequently called ESCOs) is related to the operation
of technical equipment, the success DR service providers (usually provided by a DR
Aggregator) is mainly based on a thorough understanding of the flexibility markets. Therefore,
the combination of both services into one integrated offer is not easy and requires clear and
transparent defition of theESCO6s and t he DR Exkapigolf afgnapilob r 6 s
projects, we are not aware that dual services are already offered on the European markets.

/ client

DR potential
TSO \«—|| Esco dual service -
(consisting of client > utlllty
DSO DR and EE services power
BRP —_— > delivery
Aggregator lf””:;;;ﬂ;wﬁ . contract*
Remuneration| S‘e«‘“ oR“e“ :
for DR DELTA Virtual € Loy
uee
Node (e
client
n
client * No time-no-use-tariffs

Figure 4 DELTA Business Model 1B Explicit DR combined with EES

In this business model DELTA Virtual Node is once again applied by the DR Aggregator. In the
context of a dual service, it is the functionality of price forecasting that gains increasing importance as
it supports solving the tradsff between energy effiency and load shifting in optimised way.

3.3 Generic DELTA Business Model 2A Implicit DR service for optimal use o OU-contracts

This business model starts from the fact that already now a certain group of electricity customers have
a tariff with different pice levels depending on the time of consumption. In theory, we can
differentiate the following pricing arrangements (Cooke, 2011):
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1 Time-of-use (TOU) pricing refers to a flexible pricing structure incorporating different unit
prices for usage during diffent time periods within a day. TOU rates reflect the average cost
of generating and delivering power during those time periods.

1 Reaktime-pricing (RTP) refers to pricing based on r&ithe movements in electricity prices
based on trade in spot markdiajancing markets or other exchanges. It links hourly oZhalf
hourly prices to corresponding changes in4gaé or dayahead power costs. In this case,
customers need to be informed about expected RTP prices ozdhaty or houhhead basis
to elicit load response.

1 Critical peak pricing (CPP) is a hybrid combining traditional time of use rates and real time
pricing design. The basic rate structure is time of use. However, provision is made for
replacing the normal peak price with a much higheEjgt@mined critical peak pricing event
price under specified conditions.

It has to be noted, however, that namely for small and medium customers RTP does not exist. For the
moment, in this sector the only tirdependent pricing model available on the market BOU
contracts. Perhaps in future there CPP models may also be offered, mainly if, for example a customer
with a larger portfolio will explicitly search for a tirgependent tariff for a whole pool of facilities.

The business model @hplicit DR servie for optimal use of TQ contracts is characterised by the
following elements:

1 The service provideir | e t 6 sflexibidity dervide tompany (FLESCO), corresponding to
the widely used term ESCOtakes care of load shifts at the equipment of the cireatway
t hat t he client takes maxi mum benefit of
remuneration may be either a fixed or a performdrased fee.

9 If offered as standlone service it will only pay off if the tariff includes an extensive spread
betwea high and low price. Otherwise the achievable savings will not be sufficiently
attractive. If perhaps in future dynamic pricing models (CPP, RTP) will be increasingly
available on the market there will be a higher need for external expertise.

1 Furthermore,the service can be embedded in services which are already offered on the
market. On the one hand, the service is strongly linked to the role of a technical facility
manager, as they are usually aiming for a reduction of operating cost. On the othéndrand,
is an interlinkage with consultancy services related to the identification of the most attractive
energy tariff.

Optimisation
service** N

FLESCO* [ > Facility | power

Utility

- _ )
DELTA Virtual PR Owner supply
Node = contract
with ToU-
tarifs

* Flexibility service company

** optimisation service: control of appliances with the aim to utilise the flexibility
of the ToU-tariffs

*** a.g. shared-savings model (verification of savings?)

Figure 5 DELTA Business Model 2A Implicit DR service for optimal use of ToUcontracts

In this business modehe FLESCO will apply the DELTA Virtual Node in order to manage its
services for a larger number of customers. In this case, the functionality of administering information
abouti potentially dynamid price signals at the customers metering points wbalthe most crucial
success factor.
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3.4 Generic DELTA Business Model 2B Implicit DR including power supply

This generic DR business model combines DR with the role of a retailer on the electricity market. The
model is characterised by the following main elatae

1 In addition to its usual function afelling electricity to customers thietailer has access to
DR potenti al at dndhis allavedstd shifh bads Withirsthetcengactually
agreed limits.

T From the retail er 6 sDRpatdntaltrepredentsvaivaduesastt imay leaddoc e s s
savings both in wholesale prices and in balancing energy payments.

1 Thecustomer will require an incentive so that he is willing to grant access to his technical
systems to an external party. The most obsiincentive is to receivefavourableelectricity
tariff. But for small and mediunrsized customers also néinancial incentives may be
decisivei such asnvironmental considerations or enthusiasm for the most current technical
developments A detailel assessment of incentive perception of residential and tertiary
customers is included in chapt&e.

I This business model is particularly attractive for retai@rgroducers with a high share of
fluctuating renewables sources (wind, PV) in their supply portfolio. By activating DR
potentials they can reduce the gap between supply and demand and thushadahuciag
energy payments.

Power
producer

own

power
producer Access to DR
. potential
bower retailer ower s Client
roducer - >
P DELTA Virtual Setter tariffs -
Node <€ less payment

*. optimisation of conditions of purchase
and/or
- balancing profiles of customers with own production profile
(both options related to balance group management)

Power
producer

Figure 6 DELTA Business Model 2B Implicit DR including power supply

In this business model the DELTA platform is applied by the retailer with the aim to bundle and
manage as many DR potentials at the costerestmer 6s
in the platforms ability to synchronise the use of DR potentials with productions pdttériise

retailer is also an electricity produdeand/or with price signals on the wholesale market.

3.5 Generic DELTA Business Model 3 Microgrid Management

According to the US DoE Microgrid Exchange Group a microgrid can be defined a group of
interconnected loads and distributed energy resources (such as distributed generators, storage devices,
or controllable loads) within clearly defined electrical boundatteat acts as a single controllable
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entity with respect to the (macro)grid. A microgrid can connect and disconnect from the grid to enable
it to operate in both gridonnected or islanthode (Berkley Lab, 2018).

1 If operated inisland-mode the microgrid maager has to ensure at each point in time that
power supply is equal to power demand. In achieving this prerequisite the exploitation of DR
potentials including proactive operation of storage devices is decisive.

9 If operated irgrid -connected modehe microgrid manager can make use of the DR potentials
available internally in the grid microgrid. He can either offer the loads in tenders of TSO,
DSO or BRP (explicit DR) obptimisedthe electricity cost by adapting the load profile of the
microgrid to dymmic pricing (implicit DR).

1 In practically all EU countries theegulatory environment is a current blockage for
microgrid development According to Energati (2018) Europe is accounting for just 9% of
the global microgrid capacity. There are, however, isdvelot microgrids, e.g. related to
University campuses or to industrial and commee@res

TSO
bso | = Microgrid

BRP Offer of DR ,," ""5\

potential .~ S

Micro-grid

Remuneration q S
for DR Access to DR CeleiE AN
: loads
~— \
! . . \
* TR \
—_— Microgrid distributed \
retailer | _ | manager energy !
. ti
\ DELTA Virtual \procreon h
Node \ I’
storage ’
; ’
devices ,
——— S
~ N j .
* optimisation of tariff structure > N e
due to flexibility management S~o -7

N e e e —-——

Figure 7 DELTA Business Model 3 Microgrid Management

The DELTA Virtual Node may have significant benefit for microgrithnagers independenf
whether they operate the microgrid in islandde of gridconnected mode. The larger and more
complex tle microgrid the more relevamt professional platfornis to dispatch the interconnected
loads and distributed energy resouraed to optimise the exchange with the external macrogrid.
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4.Assessment of regulatory framework

4.1 Introduction

Technical solutions as well as business models have tentleddedin the existing regulatory
framework.Even though liberalisation of the electricity market is a European project which started in
1996 with a firstturopeardirective andsubsequentiuge effortehatwere made in harmonisation of
regulations between Member States, regulatory framework taamslfor the participation of demand
response (DR) is still quite different in European coun{®=DC 2017.

. Commercially active
Partial opening
Preliminary development

Closed

Not assessed

Figure 8 Map of explicit demand response development in Europe

In order to better understand framework conditiasrstfie DELTA solutions, selected countries from
the EU, supplemented by the US with a long tradition in demand response, were assessed according to
their regulatoryframework. The following for the selectionof the countries analysekdave been
applied

1 Couwntries where DELTA pilot projects will be implemented: United Kingdom, Cyprus

1 Advanced countries with an active DR market: France, Belgiunitetd Kingdom, United

States
1 Intermediate countriesith a partially open DR markefustria, Germany
1 Countries wih closedDR markets:Greece, Cyprus

This selection of countries allowsarning from best practice examples in advanced countries, it

shows typical barriers and it allowdsawingconclusions for general framework conditions with high
relevance for the DELTA solution.
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The assessment had a clear focus on the DELTA solutions, i.e. on small and medium sized loads.
Hence, definition of relevant demand response markets had to beespecif

Definition of flexibility market for DELTA

Theflexibility market in the context of DELTA is understood as a part of the electricity market, where
electrial loads on the side of final energy consumers are potentially or actually changed as a result of
market activities (demand response, DR). This includes loads of consumption of electricity (heat
pumps, ventilation, cooling, ejcand of electricity productio (PV, batteries, CH? etc) as well as
micro-grids. Possible activities are: switch loads on or off and adaptation of load levels.

The assessmerfibcusal on existing markets for small and medium sized loads in the residential,
tertiary and SME sector.hIs includes smaidcale producers, storages and migriads. Provision of
flexibility by traditional power plants utilities anidrge industrial processes are excluded from this
analysis.

4.2 United Kingdom

4.2.1 Market participants

Office of Gas and Electricitylarkets (OFGEM)

Ofgem’'s role is to protect the interest of consumers by promoting compgtignargy marketwhere
appropriate. Ofgem issues companies with licences to carry out activities in the electricity and gas
sectors, sets the levels of returnieththe monopoly networks companies can make, and decides on
changes to market rules.

Gas and Electricity Market Authority (GEMA)

GEMA is the governing body of OFGEM. It comprises #xecutive and executive members and a
nonexecuti ve ¢ haseris.to eGsH®Mhd all comaumepsacan get good valuseavide

from the energy markeln support of this, GEMA favours market solutions where practical, incentive
regulation for monopolies and an approach that seeks to enable innovation and beartefigel
whilst protecting consumers. Traaithority's powers and duties are largely provided for in statute
(such as the Gas Act 1986, the Electricity Act 1989, the Utilities Act 2000, the Competition Act 1998,
the Enterprise Act 2002 and the Energy Acts2604, 2008, 2010 and 2011) as well as ruling
European Community legislation in respect of energy regulation.

Department for Business, Energy & Industrial Strategy (BEIS)
The department brings together responsibilities for business, indsstatdgy, science, innovation,
energy, and climate change. BEIS is responsible for:
1 developing and delivering a comprehensive industrial strategy and leading the
government 6s relationship with business
1 ensuring that the country has secure energy sugphésre reliable, affordable and clean
1 ensuring the UK remains at the leading edge of science, research and innovation
9 tackling climate change

National Gridi System Operator in Britain

As system operator (SO) in Britain, National Grid makes gaseand electricity are transported safely
and efficiently from where it is produced to where it is consurtieskels to make sure that supply
and demand are balanced in fiale and facilitate the connection of assets to the transmission
system
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NG owns and operagghe electricity transmission network in England and Wales, withtalayay
responsibility for balancing supply and dematicoperats but desnot own the Scottish networks.
National Grid is the main party contractingXibility services in UK

Distribution NetworkOperators(DNOS)
DNOs arecompanies that build, maintain and operate distribution networks that transport electricity
from highvoltage transmission networks to custos Distribution networks deliver electricity to
domestic premises, small businesses and factories, i.e. mainly lower volume users. The electricity
distribution networks are regional grids that branch from the national grids to deliver power to
industrial commercial and domestic usefhie UK distribution network operators' regions are shown

on the map belowFigure9), together with those of independent distributisiwork operators who

are ENA members.
Al t hough

each

Di stri

buti

on

Net wor k

S

a separ at

systems. This means electricity can flow between areas, and metering is placed at the boundaries of
the areas so théhese volumes can be measured.
The British Transmission Network can also import and export electricity from and to other countries
through dedicated lines called Interconnectors. There are currentlynfenconnectors: France to
Great Britain, Northar Ireland to Great Britain, the Republic of Ireland to Great Britain and Holland

to Great Britain.

Demand Response activities are now being used by DNOs to help balance the Distribution Network
and an alternative arrangement to avoid the cost of netwimflorgement. This in turn delivers local

grid balancing opportunities for UK businesses.
As some programmes are limited on a small geographic area, site location is important when accessing

DNO programmes.

Electricity Distribution

g Scottish b Southern
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NETWORKS
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Figure 9 Distribution n etworks regions in UK and Ireland. Source: ENA

Aggregators

Aggregators are companies that aggregate small loads and participate in demand side markets on
behalf of their customers. While traditionaliggregators will target commercial and industrial sser
as the market evolved and the deployment cost per site/asset has declined, the focus now is on smaller

Page28



H2020 Grant Agreement Number: 73960 f&
Document ID: WP2/ D2.1 DELTA

distributed loads, including residential market. Typical market functions performed by an aggregator
will include:

9 bidding into markets to secure cajig in various balancing pgrammes

1 aggregating portfolios of assets to meet minimum capacity requirements for each

programme but also to better manage technical risk

1 suppl and install metering and control equipment on client side

9 provide data dashboasgrvices and advance data analysis tools for clients

1 provide turnkey flexibility management solutions for DNOs
As the markets constantly evolve, the role of the aggregator is also changing. There is an increasing
trend in the market place faggregatorsd also hold a supply license to alldiaem participation to
wholesale market and maximise revenues for the assets thagaagingon behalf of theiclients
Suppliers generators and traders
Suppliers buy electricity from generators, traders and peweinanges in the wholesale market and
sell it on to end consumers. Any discrepancies between their wholesale purchases and what their
customers use are managed through the balancing mechanism. Suppliers operate in a competitive
market where customers camoose which supplier providghem with electricityThere are six major
suppliers and a number of smaller (often niche) suppliers.

Wholesale Retail
), = — —
’ 2 Sells Supplies
Electricity to Electricity to
Generator Supplier Customer

Figure 10 Interaction between the wholesale and retail marketsSource: Elexon

Generators selgeneration tosuppliers who need the generation to meet the demand of their
customers. However, it is not ondgnerators anduppliers who can contract for and trade electricity.
There is a type of participant referred to asoa physicaltrader that camlso enter into contracts to

buy and sell electricity.

A nonphysicaltr ader doesndédt have any generation to sell
therefore trading electricity for profit. Thwn physicaltrader will buy electricity from gererator at a
negotiated price, and will sell it on tosapplier, aiming for a higher price than it was paid for to make

a profit. Mostnon physicaltraders try to sell exactly what they have bought; this is referred to as not
taking a physical position.

Suppliers andgenerators also try to match their demand and generation, respectively, to their contract
levels so that they do not have a surplus or deficit of electricity. This is one of the key objectives of the
trading arrangements in encouraging all ipgrants to have contracts covering all of their generation
and/or demand.

4.2.2 Specific conditions for the participation in the flexibility market
Below is a summary table of National Grid balancing services for frequency and reserbeiith
requirements, relative value and contracting arrangements. Please note that suppliers and DNOs also
offer opportunities to provide demand side response services, but these are not included in the table.
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Table 1 National Grid balancing services

Scheme Minimum size* Motice period Duration Regularity**  Value*** Contract

Static Firm Frequency 10 MW 30 sec Max 30 min 10-30 EE Monthly electronic

Response (FFR) Typically 5 min tender

Dynamic FFR 10 MW 2 sec Max 30 min Daily EEE Monthly electronic
Typically 3-4 min tender

FFR Bridging < 10 MW 30 sec 30 min 10-30 EE Bilateral contract

of 12-24 months to
transition in to the
FFR market (either

Static or Dynamic).
Frequency Control by 3 MW 2 sec 30 min ~10 EE Bilateral contracts for
Demand Management 1-2 yrs, Week ahead
(FCDM) notification of daily

load able to shed

$321AY3S ISNOdSIH ADNINDI YL

Enhanced Frequency 1-50 MW 1 sec Max 15 min EEE New product — trial
Response (EFR) Dynamic Typically 3-4 min tender
Short Term Operating 3 MW 20 min 2-4 hrs Able to deliver £ 3 tenders p.a.
Reserve (STOR) Typically <20 min 3x per week ‘Committed’ or
‘Flexible’ service
o
m
m STOR Runway <3I MW 20 min 2-4 hrs Able to deliver £ Bilateral contract
2 Typically <20 min 3x per week
m
2 Fast Reserve 50 MW 2 min, reaching 15 min £ Monthly tender
o SOMW in 4 min
=
0O
A Demand Turn Up 1MW 10 min, Min 30 min £ New product — trial
sometimes tender
requested day-
ahead

* to contract directly with NG (smaller loads via demand side providers)

** Average number of times called on per year, based on National Grid Data

*** Relative value to Participant

A the greater t he n u edeevalueddthedemand sidegartisipantn di cat es
Source: Power Responsive: A guide to Demand Side Response

4.2.3 Programmesand products
The United Kingdom was the first country to open several of its markets to consumer patrticipation in
Europe. Unfortunately, in cent years it seems that the stakeholder process between providers, BEIS,
Ofgemand national grid has not been as effective as would be expected in a mature market. As a
result, the DSR market is not as functional as it could be due to various operatidnaiocedural
requirements. This makes the market difficult to access and reduces the potential number of demand
side MWs even as national generating capacity continues to decline.
Almost all ancillary services programmes in Great Britain are opewetmand response and
aggregated load even though the design is currently not optimal for customer participation. There is
also an issue with transparency as comprehensive data regarding the share of demand response in the
various balancing services programrigesot available. Many services are procured not through open
markets but rather through bilateral contracts or through tenders in which the buyer, National Grid, has
a great degree of discretiorhis lack of information makgsarticipation very risky fonew entrants.
The SO is however determined to reduce risk in the DSR market and is taking steps towards achieving
greater transparency. National grid launched a new stakehmddked initiative called Power
Responsive, with the goal of stimulating pegation of flexible technologies in the electricity system.
The power responsive repofPower Responsive 201 gives greater detail as to the various demand
side response participants engaged in the-Bln The report shows that onsite generation constitutes
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the majority (about 67%) of demand side flexibiltgchnology which participates in DSR. This is
followed by load response (28%), Generation for export only (3%) and Energy storage (1%).
The relationship between the BRP and aggregator in the UK is not yet fully resolved. Due to this,
aggregators are unabte access thdalancingmechanism or wholesale markets as it requires a
bilateral agreement from the BRP/retailer. On the other hand, aggregators can access balancing
services and the capacity mechanism as there is no prerequisite for an agreementthetvetsier
and aggregator. This means that the retailer (rather than the aggregator) is exposed to imbalance
payments or costs resulting from customers acfiSEDC 2017. In November 2016 Ofgem issued a
call for evidence to inquire if a framework allowing independent aggregators access to the balancing
mechanism should britiated (Ofgem and Aurora Energy 201@)he results showed wide support for
such a framework and a willingness by Ofgem to institute theadkesieasure@fgem 2D17)
The Association for Decentralised Energy (ADE) has also developed a voluntary industry led code of
conduct for aggregators and suppliers. The proposal focuses on five areas i.e.

1 sales and marketing;
proposals and preontractual information;
contract;
technical due diligence and site visit;
and complaint
and will aim to be implemented in 201@\ssodation For Decentralised Energ017) The
Association for Decentralised Energy (EPalso undertook a seléporting survey of aggregators and
suppliers, to offer a more comprehensive picture of DSF patrticipation in different markets (reserve,
frequency response, capacity, wholesale and network cost avoidance). This considered she asset
delivering flexibility, the sectors participating and the regional spread of activity across GB.

= =4 —a -9

Defining demand side flexibility ©SF) i breakdown by technology

Demand side response (DSR) is where electricity demand is changed (increased, rechifted)ats

a particular moment in time in response to an external signal (such as a change in price, or a message).
Nati onal Grid uses the wider term 6DSFO6 to inclu
1. DSR by load responsei load shifting or temporg demand reduction or increase (e.g.
heating/cooling systems, business operations and appliances).

2. DSR by distributed generation (onsite) standby, back up or other distributed and dispatchable
generation, including Combined Heat and Power (CHRIth a primary purpose to support a source

of local demand.

3. DSR by storage (onsitel) use of energy storage assets (either offsetting demand or exporting to the
network) where the primary purpose of the asset is in the support of a local source of demand.

4. Distributed generation (for export) i distributed and dispatchable generation, including CHP

not aligned with a source of demand.

5. Storage (for export)i use of energy storage assets that only export to the network and that are not
aligned to an asgiated source of demand.

Where possible these categories have been used to classify the technology types participating in
individual services. However, due to the format of raw data, other categorisations have been used,
including Balancing Mechanism (BMind norBalancing Mechanism (NMB).
1 Balancing Mechanism (BM)i1 the Balancing Mechanism is an additional tool for balancing
the system, in relation to commercial Balancing Services. Through the BM, each power
station makes a pr i coeincteése the povieythew bifercThis BMo r e d
category here represents larger players delivering services through this route.
1 Non-Balancing Mechanism (NBM)i refers to DSF providers or assets, who doinor
currently cannot participate in the BM, and ihades the first 5 categories above.
DSR Capacity Market Units (CMUSs) can be classified as efitearen if they have passed a DSR test
prior to prequalification for the CM auction, or Unproven if they have not yet passed a DSR test.
Capacity Market repomig doesnotae c ogni se ODSFO6 as a category.
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A summary of all market services and the total capacity contracted in seaseR02016 presented

Response

(SEDC 2017).

below, data extracted from the SEDC rep@drEx p| i c i t Demand
markes 6 published in October 2017
Table 2 Balancing and ancillary service
Fast . v
FRR vus | Non-Dynamic | 80 MW (data not
Reserve™® Y available) v
Short-Term | Committed | ~2494Mw | ¥ (datanot
RR Operaﬂng aValIabIe)
Reserve
(STOR)™ Flexible ~g98 MW | ¥  (data not v
available)
RR STOR Runway 78 MW v 78 MW v
Supplemental Balancing 145 146
RR Reserve (SBR) 4,035 MW 0 MW
Demand-Side Balancing
RR Reserve (DSBR)™ 0 MW v oMW v
RR Demand Turn Up (trial) 300 MW 300 MW v
Frequency Control by
FCR Demand Management Not public v v
(FCDM)
Enhanced Frequency 149 .
FCR Response 201 MW v 0 v
3,700 GWh
of “bid-offer
Balancing Mechanism'* acceptances” Minimal
(i.e. actual
trades) (2017)
. —_ 52,425.302 | _ -
Capacity Capacity Mechanism MW 1411 MW v
mechanisms
(if any) Transitional arrangements ~641 MW v 328 v
MW152
Distribution
network
services
(voltage Q Q Q Q S
control and
congestion
management)
® Triad avoidance Not applicable v v
Q Red Zone Management Not applicable v v

" The very high frequency of activations (10-15 per day) makes it practically impossible for DR to participate

** The product is designed around the capabilities of battery storage, and only storage bids were accepted in the tender

*** Proven and unproven DR
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