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Glossary of Acronyms

Project management terminology

D Deliverable

DoA Description of Action
EC European Commission
HLUC High Level Use Case
MS Milestone

WP Work Package

UCS Use Case Scenario

Technical terminology
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Al/ML Artificial Intelligence/ Machine Learning
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DMP Data Management Plan
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DSO/TSO | Distribution/Transmission System Operator

ES Energy Service

ESP Energy Service Provider; BS&nds for Balancing Service Provider
ESS Energy Storage System

FMCT Flexibility Market Clearing Toolkit

FST Cft SE{ dzLJLXt ASNDa ¢22f 1Al
GUI Graphical User Interface
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ICT Information and Communication Technology
IEGSA Interoperable European Griglervices Architecture
KPI Key Performance Indicator

LMP Locational Marginal Price

MVP Minimum Viable Product

(NEMO (Nominated ElectricityMarket Operator; FMO stands for Flexibility Md
NRA National Regulatory Authority

ORDP Open Research DaRilot

QoS/QoE Quality of Service/Quality of Experience

POPD Protection of Personal Data

PPA Power Purchase Agreement

RES Renewable Energy Sources

RESP RES Producer

RTP Real Time Pricing

RTM Real Time Market

SGAM Smart Grid Architecture Model

SGH Smart Grid Hub

S/W Software

SWOT Strengths Weaknesses Opportunities Threats
VPC Value Proposition Canvas

VPP Virtual Power PlantiPP stands for Independent Power Plant
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This report is the '3 official deliverable of H202GA863876FLEXGRIoject dealing with

the market analysis and initial business modelling as well as witrasgessmentf the

required data management, dissemination, communication and exploitation plans of the
project. Based on the results from the first 6 months of tiiNR 2 SO0 Qa RdzNJ G A 2
8.1 ([8.1) elaborates on the architecture design, businBs8 f | § SR dzaS Ol 4 Sa ¢
technical specifications work that has already been déihd&=XGRIiBa pure researcproject

and its implementation is based ontegrating targeted intelligence ialreadyexisting S/W

toolkits andapplicationswhich have been developed in other successful H2020 projElets.

main FLEXGRID objective is to provide pofafoncept results (up to TRES) that proposed
advanced mathem G A OF f Y2RSft&a IyR f3a2NAGKYa OFy O
operation and the business of several market stakeholders.

As documented in D2.2 @th 6), theFLEXGRID SWNO KA G SOGdzNE Aa aY2R
order for all subsystems (i.eore Automated Trading Platformn ATPdeployed byETRA
Automated Flexibility Aggregation ToolkiAFATdeployed bylCCS and UCE f S E { dzLJLJ A ¢
Toolkit - FSTdeployed byUNIZGFERand Distribution Flexibility Market Clearing Toolkit
FMCTdeployed byDTY to be potentially exploitable as staralone commercial producisn

0§KS F2N)Y =AY ithéfuturé.THedeshnical APIs for the interaction between the
various subsystemisiodules have been appropriately designed in a way that any possible
combindions of FLEXGRImodulesto be commercially exploitable in the future (e TP

with AFATas one single producATPwith FMCTas another oneATP with FST and FM&S

another one, etc.)Moreover, each novel service provided by each S/W toolkit can be easily
sold individually or together with any other combination of services from other toolkits, too.

This strategic decision at the design phase provides the flexibility to the consortidecite

how to prioritize its dissemination, communication and further exploitation activities
towards commercialization. Of course, the default choice and ultimate objective of the
consortium is to fully integrate all hajor modulessubsystems into oneirsgle FLEXGRID

S/W platform in the context of WGAwork.

D8.1 aims at providing a clear roadmap towards achieving the ultimate goal of the project,
which is the best possible commercializatiorFeEXGRIRoducts and services after the end

2 T LINHeBn¥e@im@lBas thehpublication of its preof-concept scientific results in tep

tier publications There are clear interelations between the market analysis/business
modelling activities with the respective planning of data management, dissemination,
communication and exploitation activities. These iAtelations are extensively described
throughout this deliverable, whose scope is thus much larger than a classic-t}#DP
deliverable of an EU H2020 project.

The structure of the deliverable is thellowing:

[ KFLWGSNI m Ay OfdzRSa |y | yI ELEXGREAMs2aF offaridgRd & Q &
innovative products and services. The expected impact points of theimeovationsand
applications generated bifLEXGRI&re also analysed. Furthermora) the EU legislation
62dzi FfSEAOATfAGE YINJSGaAaQ 2LSNIGA2yS FftSE
and new market stakeholdeese described in a sententious manner.



Chapter 2 presentan initial business modelling and a long lisvalue propositions by using
the Business Model Canvas (BMC) tool and the Value Proposition CarR@stool
correspondinglyMoreover, a SWOT (StrengthgsWeaknesseg Opportunities- Threats)
analysis takes place for all proposed FLEXGRID innovations.

In chapter3, the Data Management Plan of the project is described dealing with all the
concerns about the treatment of the data involved in the whole project lifecycle and has been
structured in compliance with the guidelines and the template conveyechbyBuropean
Commission. The main aspects that have been considered in the Data Management Plan
(DMP), for each of the data set identified in the project are the following: a) types of data
generated, collected or processed, b) standards used to manage datkata exploitation
methodology, d) accessibility to data produced by the project, e) data dissemination level,
and f) data preservation and #gse.Finally, data security and ethics requirements have been
thoroughly described.

Chapterdincludes theFLEXGRIRA 8 a SYA Yl GA2Y YR O02YYdzy A Ol A
main categories of related activities have been identified, namely: a) acadsmsised
publications and events, b) organization and participation in major international events, c)
indudry-oriented communication activities, d) open access reports, data and software, e)
communication ofFLEXGRIProducts to interested stakeholders, f) training activities and
academic dissemination, g), cooperation and mutual dissemination activities othir

related EU projects, and h) other general public dissemination actions. It should be noted
that general dissemination activities are separated with communication activities in the
sense that the latter are closely integlated with the exploitatio OG A @A G A SaQ LIX |
in chapters (e.g. communication with specific customer segment and business stakeholders).

In chapter5, the FLEXGRIBE LY 2 A G GA 2y | OGAGAGASAQ LX Ly A
gK2tSé YR aLISNI LI NIy SNE RIBXGRMIS OF B 1ASH X [CRN
F2dzNJ on0 &adzoaSOtAz2ya NS LINPGARSR adrdAay3
c)innovation aspects, and d) target groups. We consider that each asset can be individually
exploited by the partner that develops it. However, the strateg{FbEXGRIB to integrate

all 4 exploitable assets into one sindleEXGRIB/W platform in order @ maximize its
commercial/business impact and offer respective benefits and added value/background
1y2¢6ft SRAS G2 ff LINIYSNAR FFGISNI 0KS SyR 27

Finally, chapter6 concludes the report and summarizes the major action points of the
consorium for the upcoming monthswhile chapter 7 includes Protection of Personal Data
(POPD) declarations from involved key partners.
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The main dcus of ths section is first on conducting an exitsive market analysis on key
aspects connected with FLEXGRID project, analysing existing knowledge on various market
projects and business models relatedenergyflexibility innovatiors. Seconty, an EU wide
legislation connecting directly or indirectlyith FLEXGRID proj€érgcope is discussednd

finally the expected impact of project innovation (discussdsio previously in D2.1) is
mentionedas well asts contribution to energy ecosystem.

1.1 Survey of energy flexibility market projects and proposed solutions so far

A number of energy flexibility market projects have been proposed to address the high
penetration of Renewable Energy Sources (RES) on electric grids providing thus grid
operators(i.e. DSOs and TSQ@gtions to purchase flexibili services from resources like
Distributed Generation (DG), Demand Response (DR) and storage in a -bwsket
sequence. Concepts from research projects are being tested in demonstration pilots and
flexibility markets are moving towards commercial opesafi. Thus, it is important to
provide a picture of the latest developments in this area, to understand the maskedre

the FLEXGRID project will bring impact.

FLEXGRIDeliverable D2.Joutlines an overview oénergyflexibility market proposals and
pilots in the EU and explores some of the research areas in some of the more adganced
pioneeringg energyflexibility market projects. The following section builds on this overview
to give an updated picture of the latest advancementemergyflexibilty market projects,
both in research and commercial operation, while exploring specific topics of interest for the
FLEXGRID project. These topics include:

i) Latest commercial and research advancemeridigtributed-LevelHexibility Markets

(DLFMsat the ekctrical distributionnetwork level

i) Planning and integrated optimization of flexibility assets (FlexAssets)

iii) Multi-period robust and scalable OPF algorithms

iv) Advanced interaction among energy sector stakeholders

v) Advancedusiness Model8Msg for modern ESPs

vi) Data commercialization APIs from open/linked applications irséCior

1.1.1Latest commercial and research advancement in distribudegel flexibility markets
at the electrical distribution network level

There are currently a multitudef projects which make attempts to address the challenges
posed by increased penetration of RES and electrification at the distribution grid level.
Previous deliverable D2.1 has provided an overview of some of the most prominent projects
and related degjin challengesWhile all projects have an explicit aim to provide a ve(are

else online marketplaceyvhere DSOs can procure flexibility, B8O coordination schemes

are still mostly at trial stage and is more the focus of laigpaie R&I projects.

1 Radecke, Julia; Hefele, Joseph; Hirth, Lion (2019): Markets for Local Flexibility in Distribution Networks, ZBW
¢ Leibniz Information Centre for Economics, Kiel, Hamburg.
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Canmercial projects:

The main focus of commercial projects is to provide products and services for handling
network congestions at the distribution grid level. To this end, all projects offer either long
term (usually in the form of capacity products) orosihiterm (either capacity opower)
products or a combination of both to DS®o act (for the time beingassingle buyers
Although some projects, likBIODESplan to propagate flexibility offers tadjacent TSO
markets (e.g. balancing), there is currently no market desiugpich implemented clear rules

on TSESO coordination, although basic concepts exist.

Product offerings will also depend on national and EU regulation, Winile32 of the Clean
Energy Package (CERDieectiveopens up opportunities for experimentation at national
level. However, it remains to be seen whether NRAs will allow DSOs (being regulated natural
monopolies) to procure energy in a competitive market landscape. Legislat@srmany

are opening up for this possibility by requiring DSOs to manage their own balance group for
re-dispatch volumes (mainly used for curtailing RES) and allowing them to procure the
necessary balancing energy at the trading venues of NEMOs

Anaddition to varying approaches regarding products and services, there are also differences
with regards to financial settlement offered by the platforms. Wikileera NODE &ndPiclo

will earn revenue from their customers through feeGOPACSegards itself as an
AYOGSNYSRAFNE NIGKSNI GKFEY | YEFEN] SO LI daj T2 NY
market platform. It needs to be emphasized that all commercial projects are still at very early
stages. There is no certainty thatedhber Sates will endorse markebased congestion
management as the preferred solution. This will, naturally, greatly influence the commercial
success of flexibility marketplaces

An alternative business case to offering markased congestiomanagement could be to

offer frequency or voltage related products and/or services to TSOs. Managing constraints in
distribution and transmission networks is only one of the many technical scarcities that
system operators are confronted withNew marketsmay offer an alternative solution for
procuring new system services, given that providers are able to meet the technical
requirements of system operators and that a minimum level of competition can be reached.

R&D projects:
As part of the Horizon 2020 gect Interflex, a fieldtested ecosystem architecture based on

an open market for energy flexibility is presented to enable Distribution System Operators to
procure flexibility for congestion management. In sharchitecture, flexibility can be
monetized in multiple ways, for example by trading it on the energy markets or by selling it

2 https://www.smarten.eu/wp-content/uploads/2019/09/20190903martERFlexibilityMarketsPosition
PaperFinal.pdf

Shttps://www.bmwi.de/Redaktion/DE/Downloads/Gesetz/gesetar-beschleunigungles
energieleitungsausbaus.pdf? _blob=publioafrile&v=2

4The German Federal Ministry for Economic Affairs and Energy has published a study which dismisses market
based redispatch as proposed by Art. 13 of -Regulation 2019/943, see
https://www.bmwi.de/Redaktion/EN/Publikationen/Studien/futureedispatchprocurementin-

germany.pdf? blob=publicationFile&v=2

5 https://eu-sysflex.com/wpcontent/uploads/2019/08/D3.1_Final _Submitted.pglf 22 ff.
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to a DSO for congestion management. Allowing flexibility to be used for multiple purposes
results in a higher value which strahgns the, currently quite weak, business case of parties
that aggregate flexibility of many energy resources. As a result, the use of flexibility for
congestion management is more likely to be commercially feasible, so delaying or deferring
grid investmems. A key feature of this architecture is that it uses existing (open) standards
for communication between the different parties, preventing vendor iotlkand hence
allowing an open market for congestion management services. The architecture covers the
trading and dispatch of flexibility, as well as settlenfent

TheINTERRFAQ@Bject develops an interface between transmission and distribution system
operators (TSOs and DSOs) and their customer in order to allow seamless integration and
efficient use of renewable energy in the electricity grid. INTERRFACE creates a common
archtecture that connects market platforms to establish a seampessEuropean electricity
exchange linking wholesale and retail markets and allows all electricity market players to
trade and procure energy services in a transparand non-discriminatory way Another
relevant objective is talrive collaboration in the procurement of grid services by TSOs and
DSOs, and to create strong incentives to connected customers, by improving market signals
and allowing them to procure services based on specific lagca@md grid conditions.

The purpose ofCoordiNet is to establish different collaboration schemes between
transmission system operators (TSOSs), distribution system operators (DSOs) and agnsume
to contribute to the development of a smart, secure and more resilient energy system.
Special emphasis will be on the analysis and definition of flexibility in the grid at every voltage
level ranging from the TSO and DSO domain to consumer participatierCoordiNet project

aims to demonstrate how DSOs and TSOs shall act in a coordinated manner and use the same
pool of resources to procure grid services in the most reliable and efficient way through the
AYLE SYSYy Gl A2y -DFY 2V AESSGKrationS, indcdopenation with
market participants (and end users).

As part of thelNVADBEH2020 project, a general description of local flexibility markets as a
marketbasedmanagement mechanism for aggregatas presented. The focus is on the
flexibility framework to enable multiple participants to compete for selling or buying
flexibility. In this framework, the aggregator acts as a local market operator and supervises
flexibility transactions of the locahergy community. Local market participation is voluntary.
This work presents needed interactions between all local market stakeholders, the
corresponding inputs and outputs of local market operation algorithms from participants and
a case study to highliglthe application of the local flexibility market in thraese case
scenarios.

By providing incentives for all playeEEMPOWERXploits the flexibilitythat the electricity
distribution nework offers to its users. The project enables the establishment and operation
of local energy cooperatives that can manage renewable energy resources and serve
communitymembers, while operating in an open, competitive market environment. It puts
coordinated posumers into the centre of future local power market design.

6 (https://www.ciredrepository.org/bitstream/handle/20.500.12455/664/CIRED%202019%20
9%201959.pdf?sequencerFl
7 https://www.mdpi.com/19961073/11/4/822
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FLEXGRID aims at developing a novel S/W platform, which will serve as an ¢
marketplace operated by a Flexibility Market Operator (FMO), providing innovat
energy services to varioumtelligent market stakeholders from both the FlexDeman
and FlexSupply sides. This platform will be based on S/W prototypes that belon
O2y a2NIliAdzy LI NLYSNARQ LRNIF2fA2 &dzOK |
targeted to DSOs (i.e. WG CockpitgSPs (i.e. WISECORP) and aggregators
WISECOOP).

1.1.2 Planning and integrated optimization of fldility assets

The Flexibility Assets providing flexibility include battery energy storage systems (BESSS),
electric vehicles (EV), heat pumps and various other Distributed Energy Resourcesi(idERS)
their coordinated optimisation add dimension to the challengearticularlyat distribution
network level. An efficient planning and integration dflexAssetsan lead to significant
reduction in network congestion and increashe profits/cost savings of the various
stakeholdersn the Distribution Level [Exibility Market (DLFM)

Commercial projects:

On theflexibility supply (FlexSupply) siddl commercial projects are relying on customers
that are already active in existing energy markets. Offering location specific flexibility requires
new approaches with regards to spatial and temporal portfolio opttndn.

Different commercial projects usdifferent mechanisns for planning and integration of
flexibility assetsPicloimproves utilization of flexibility assets by creating active competitions
during the trial. Piclo planning of flexibility assets includeeating heat map areas of
network congestion and the data gathered from the platform can be used to justify
investment in specific locations. Based on this, Piclo is able to accelerate the process of
matching assets with competitiorsmongst a high number of flex assets that can propose
services on the platforfn

GOPAJETPAuses locational tags that arprovided by flexibility providers. There are no
static geographical zones defined in ETPA. Instead, GOPACS identifies through its algorithm
which assets offer the cheapest solution to solve congestion. Currently now, onlyéflexibl
assets connected to the transmission grid are active on GOPACS. In the near future, DSO
connected assets at lower voltatgvelsare alsoexpected to participate.

The NODESlatform conducts different offers whit the same underlying assets for the
flexibility providers (Aggregators, ESPs etc.) according to the price signals within geographical
zones which are definedy the DSQsThe flexibility providerbave FlexContractwith the

asset owners in place, and tawlogy that makes it possible to activate the flexibilising

the Distributed Flexibility Assets (DFAs) provided usually by end energy prosdrers
flexibility providers caralso differentiate their offers depending dhe geographical zones

they are included in.

8 https://piclo.energy/publications/Piclo+Flex#Flexibility+and+Visibility.pdf
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Enerauses locational orderbooks to centralize flexibility offers that can be used by network
operators to alleviate congestiofis

Temporal optimization depends on the chosen market sequence by flexibility marketplaces
and their interplay with existing sheterm markets like dayaghead, intraday and balancing.
Independent aggregators and ESPs withoutibe¢ responsibility party (BRP) are important
potential customers providing DR services. One of the main challenges with these actors (and
for marketplaces) is how to handle imbalances incurred through flexibility activations. Some
platforms (e.gGOPAQETPA) require their participants to be BRPs, effectively leading to a
transfer of energy between counterparties. NODES offer steormh capacity products (i.e.
ekKaz2 kK0 [|-ghRatewsy sdrviRdto the intraday market balancing BRP portfolios.

Both solutions require that transactions are executed and scheduled to TSOs within their
notification deadline. This typically restricts transactions from being completed ifiinegl

R&D projects
Two approaches, e.gntegrated approach and market approach, have been developed and

trialled in thelnterflex project to mobilise different flexibility sources. Within the integrated
approach, the DSOs as the flexibility operatoaggregator can directly manage residential

and generation assets through different platform, for instance, Smart Grid Hub (SGH)
platform and Demand Side Response (DSR) platform. For the market approach, the DSOs can
procure flexibility from market stakelders, e.g., aggregators, consumers, generators, etc.
¢KS 5{h NBIljdSaia FTtSEAOAtAGASAQ I OGADI (GAZ2Y
O2y (N OlGdztfte ftAY{1ISR (2 2yS 2NJ aSOSNIf WiS
with their own pldform (optimisation of asset portfolid).

Algorithms using machine learning are also widely deployed in R&D projects to aid in
optimizing the flexibility assets for instance, the ongoing EU horizon 2020 project
INTERRFACHere, a combination of blockeim and machine learning technologies to
activate resources locally an in crdssrder collaboration help in flexibility services for
system balancing. Additionally, the project uses dynamic pricing to solve congestions and
balancing, while optimising thase of interconnectors between the actors of tpewer
systentl,

In the EMPOWERroject, a centralized ICT platform uses machine learning to forecast all
FlexAssets. The centralised ICT platform considers uncertainties in a more efficient way than
with a distributed approach, where it distinguishes flexible and inflexible assets and
estimates the status of flexible assets considering physical and contractual constraints. The
local flexibility market algorithm is shown Figure1?2.

9 https://www.ewe.com/en/media/presseleases/2018/02/eneraroject-ewe-and-epexspotto-createlocat
marketplatform-to-relieve-grid-congestionsewe-ag

©Dumbs, C., Jarry, G., Willems, M., Gross, T., Larsen, A. and Wagner, T., 2019. Market models for Idgal flexibili
LINE OdzNBYSyiGY LYyGSNCt SEQSELISNASYOS yR YIAY OKFfftSy3d
1 hitp://www.interrface.eu/Demo-Areas

12 OlivellaRosell, P., LloreBallego, P., Munn€ollado, I., Villafafi®obles, R., Sumper, A., Ottess&g.,
Rajasekharan, J. and Bremdal, B.A., 2018. Local flexibility market design for aggregators providing multiple
flexibility services at distribution network lev&nergies11(4), p.822.
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Two different interface mechanisms between BRP and DSO: capacity versus control based
signals, have been introduced by the EU Horizon 202@\Dproject3. Within the capacity
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Figurel: Local flexibility market algorithm of EMPOWER project
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non-flexible asets aggregately through the integrated INVADE platform.

I Y R

FLEXGRID will develop advanced mathematical models and algorithms regardin

optimization of various types of heterogeneous FlexAssets and their integra
management in order to provide advané® Sy S NH e

aSNIBAOSaQ

services to ESPs/aggregators (i.e. FlexSupplier companies).

1.1.3Multi-period robust and scalable OPF algorithms

Tothe best ofour knowledge, there is no projeapart fromFLEXGRID, considering the use
of multi-period and scalable OPF, which also takes into account uncertainty. However,
ongoing European projects and commercial solutions present some of these characteristics.

An overview is provided in the table below.

Tabk 2: Overview of advanced OPF algorithms in ongoing EU projects and commercial solutions

Name Type Model Description

EUPHEMIA | European | Multi-period | Algorithm used for the coupling of Europeanyel

(Only public | market OPF ahead markets, maximizing the social welfare fol

description | integration the periods of a day at once. Clears the market i

available) algorithm gives the power flows at the interconnections.

NEPLAN Electrical | Multi-period | Software for the operation and planning |
networks | OPF, Handley electrical networks. They developed many modu
operation | networks among which: Multperiod and N1 constrained
and above Optimal Power, DaAhead Congestion Forecay
planning | 500,000 othersecurityad SaaYSy d Y2 RdzZ S
software buses

3 INVADE DA4.1.

Overall INVADE architecture. 2017
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plandres European | LargeScale, | Planning tool aiming to increase the share
project, Uncertainty, | renewable energy for Europe, taking into accol
ongoing Multi-period | the interconnection with tie electricity system an(

other energy systems. It uses a limited descript
of the network.

Plexos Market Scalable, Short to long term moddhg that takes into accoun
simulation | Uncertainty, | the integration of renewable energy and stora,
software Multi-period, | (stochastic, different technologies, siiourly

DCOPF Y2RSEAYy303X LINPOARSA RS

Power Integrated | AGOPF, Software for the representation of networks ar

Factory power Multi-period | calculation on them. It includes a unit commitme
system tool for multi-period planning, which can run wit
analysis ACOPF.
software

TDXASSIST| European | Uncertainty, | Development of tools and techniques to facilita
project, ACOPF communication between TSO and DSO. The pr¢
ongoing aims to develop a new Sequential Optimal Poy

Flow (SOPF) udeto optimize the provision o
reactive power for flexibility in the TSO/DS
interface substations. It should take into accou
the uncertainty of renewables generation.

FLEXGRID will develop advanced market clearing models and algorithms fol
proposed DistributionLevel Flexibility Markets (DLFM). Sophisticated-@€F models
will be developed, which aim at producing effective market signals to FlexSupp
about the exact locations and timeframes, in which a local congestion and/or voltg
control problem occurs.

1.1.4 Advanced interaction among energy sector stakeholders

The flexibility market allows the trading of flexibility supplied by both producing and
consuming units at the distributionetwork level. This means that more energy sector
stakeholders, e.g. DSOs, aggregators, prosumer, consumer and distributed ersengyes
(DER) owners, participate in the flexibility market to compete for selling or buying flexibility.
Therefore,efficient frameworks defining theteractions among these stakeholders will be
one of thekeydrivers for improving the efficiency of fléiity market.

Commercial projects:

As mentioned in previous D2.1, flexibility market operators (FMOs) aim at providing open,
transparent and coseffective marketplaces to handle flexibility transactioWith the
digitalization technology developmenRicloand Eneraare enabling new communication
connections to be made between actors who regtior can offer flexibility. For instance,
Piclo is described as an independent marketplace for buying and selling smart grid flexibility
servicesPiclo Flex embles access for all types of BStenders on a single platform. Thereby,

it enables streamlined procurement, dispatch and settleméntthe Eneraplatform, the
flexibility provider and the network operators can continuously submit their order. The

14 Six DSOs are Piclo membeK Power Networks (UKPN), Scottish and Southern Electricity Networks,
Electricity North West Limited, Northern Powergrid, SP Networks and Western Power Distribution
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market parties (BRPs) can use the same API that they use to trade in the energy market to

access the Enera platform and interact with other stakehold®rslved.
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marketplace to unlock the value of local flexible power resources and support different
energy stakeholders in efficient market operation. The flexibility buyelsxBuyers), e.g.,

DSOs, TSOs, and BRP interact with the NODES platform to pay for activation for flexibility at
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depicted below in thé=igure2.
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Figure2: Interaction of various stakeholders in NODES mo(taken from'®)

GOPACSses orders on existing electricity market platfaeg. hrough the intraday market
platform ETPAHere,network operators and BRRempete toprocure the same flexibility.
Moreover, ndependent aggregators are expected to become incredsingportant in the
coming years. Market desigmat both regional and European levelveealready considered
the aggregators as an important facilitator of system flexibility.

Next Kraftwerkeis one of the biggest Geran virtual power plant (VPP) operators joining
biogas, biomas$CHR windand PV plants. Th“ey act as an aggregator which can also take the
YR FftSEAOATAGR

NRES 27F

. Wt

take any additionalalest®.

15 https://nodesmarket.com/marketdesign/

a dzLJLJ A SNZ

fdefited byA tBeyDSQand submit ordersto NODES via an API. Flexibility
suppliers FlexSuppliers act on behalf of the ownefshe DFAs and feed these offers directly
into NODES via another API, while prosumers have an indirect interaction with the FMO and
other stakeholders. Different interactions of stakeholders involved in NODES platform is

e

a

g <

6 De Clercq, S., Schwabeneder, D., Corinaldesi, C., Bertetti, O. and Woyte, A., How to Create Value through
Aggregation: A Business Model Review for Multiple Regulatory Environments in Europe.
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Figure3: Interaction of independent aggregators/ESP model

R&D projects:
DSOs have an important role in the market to provide connection to end customers. Projects

in R&D are exploring new services goarposes for these stakeholders in the changing
electricity domain. For example, the INTERFLEX project investigates the interactions between
stakeholders with different technical and economic capabilities to provide flexibility through
leveraging assets telieve grid constraints. Both the Dutch and French demonstration pilots

in the project test advanced interactions between DSOs and aggregators to provide grid
support, as shown in the following figure.

A

Request

DSO Platform

tion

Active

DERs, Prosumers,
Consumers

Figure: Ly 1 SN OGA2ya | Y2y3d RATTSNByid SySNBEe asdi2d
concept(from %)

Here, DSOs sends activation requests which are matched by aggregator bids who can activate
specific assets from flexibility providers. The DSO platform can then match DSOs with
aggregators who can provide the expected flexibility service at the minimuindos ¢ KS 5 { h

17 https:/linterflex-h2020.com/resultsand-achievements/locaflexibility-markets
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formulation of flexibility requests, the bidding process as well as the flexibility activation
process are channelled through both DSO and aggregator platforms and the corresponding
interfaces®.

In the INVADE project, the Integrated Invadati®érm (lIP) provides a unique interaction

model for multiple stakeholders in the flexibility domain. This is leveraged by the Flexibility
Operator (FOJ, a role proposed by the project which designates an actor which can leverage
flexibility from different assets for the benefit of multiple actors, such as grid operators, BRPs
and prosumers. In the FLEXGRID context, this is a blend of aggregator and ESP, which can also
create and manage contracts between flexibility providers dafiexibility buyers in an
integrated manner, as opposed to the market approach proposed by FLEXGRID. The
activation of DFAs is done by first receiving the flexibility requests from DSOs and BRPs
through the INVADE platform. The interaction model of key stakeholders involved iDENVA
flexibility platform is shown ifFigures.

Customer Pl NP Global ecosystem/
domain o . Local ecosystem | local ecosystem
; 3 B service partner

Contract
b (ecosystem
partner)

Contract

(customer)

Value Value Value Value Value
capture distribution capture distribution capture

Value Value
creation creation

Figure5: Interaction of key stakeholders for INVADE modtaken from?9)

The EU H202EMPOWERroject defines the Smart Energy Service Provider (SESP)
stakeholder who actsas a key facilitator for realizing the local tradehe SESRerm is
comparable to the ESP in the FLEXGRID context arattans an aggregator and a retailer
The consolidated andiegrated ICT system is designed for ESP to support multiple tasks and
interactions betweenstakeholdersthat want to assure tractive energy servicegand
economical gaigs Table3 lists the interactions among ESP and the other stakeholders

Table3: Advanced interactions among ESP and other stakeholdetiie EMPOWER H2020

project
Stakeholders| Interactions Benefits
ESP offer a set of community benefits Long term bilatera
Generator ESP allows generators to have access to the | contract between
market generators and

18 https://interflex-h2020.com/wpcontent/uploads/2019/11/InterflexSummaryreport-20172019.pdf
19 https://h2020invade.eu/wpcontent/uploads/2017/05/D9.4Setof-INVADEbusinessmodelsincluding
classificatioAframeworksimplified.pdf
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ESP offers different services, e.forecasting| aggregator or any othe
services, flexibility services, problem solvi local consumer
services, metering and accounting
Consumers ESP provides incentives to formalize and syster
the use of latent flexibility for broader application| More profits for
and . -
ESP offers contracts (demand is adjusted accor| customers
Prosumers .
to the needs of the local suppliers)
Curtailment of morning and evening peak loads
Load control during highly unexpected situations Outsource  the  loag
DSOs - reduction and load
Feedin control !
shedding task
Voltage control
More the other service
Other ESP offers contracts including energy efficien providers to participate ir|
Service storage and financial services, online diagnosis | the flexibility market
Providers maintenance of PV
Long term engagement

FLEXGRID will research on novel energy/flexibility market architectures and emphi
on the trade-off among: i) social welfare related KPIs, ii) the level of compatibility of t
proposed architecture with the existing y SNH& ySGg2N] aQ | yR
AAAO GKS STFAOASYOe 2F QI NAR2dza Sy SNBHGE
DLFMs.

1.1.5Advanced Bsines Modelsfor modernESPs

Energy Service Provider (ESP) is usually ajpregiited companynvolved on various levels

in an energy market. One of the key aspects of an ESP is to interattewtholesale market

and the retail market Moreover, many ES$are now alsdooking tointeractingwith new

trading mechanisms such #gxibility markes. The complete definition used in FLEXGRID
project is highlighted in D2.1, also highlighting the role of ESP as aggregators. D2.1 refers to
many existing business models for B8R, ranging from energy consumption behaviours

to implicit flexibility (pice based) and explicit flexibility (incentive based).

Commercial Projects:

Many ESPs are currently usimgriousbusiness modejshoth flexibility and norflexibility

based. A recent study including 1@@ctric utilities and new contenders by Capgeriti
discusses the trends of new business models for energy services in different regions of the
world. Study highlights the two majtrends of Energy as a service and Comfort as a service,
serving commercial, industrial and residential consumers. Around 36% of compalties

study have already incorporated Flexibility as a service in their business models and another
40%are expectedo includeit within the next 2 years. By incorporating flexibility as a service,
many utilities are opening doors teew businesscaseselated to grid stability, congestion
support, peakshavingand other aspects of energy sector. Key observations argreen
energy becoming a differentiable aspect with customers of different utilities, resulting in
increase of Power Purchase Agreements (PPAs) by many utilities to increase green energy
services for their end consumers. Green energy becoming a modend irethe energy
service industry, resulting in new business models foisB8& many evolving into a role of

20 https://www.capgemini.com/wpcontent/uploads/2018/08/ID@Jtilities-New-BusinessModels2018.pdf
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RESPs. Many new RESPs have appeared in Europe, with focus on business models based or
Independent Power Plants (IPPgdltalia a French company now operating in many regions

in the world, focused on creating IPPs in different geographical locations. With an IPP
created,the company hamultiple possibilities to generate revenues either frétRA based
schemes, flexible generation or using micrograked business models, ensuring a 100%
clean energy source to their end consumers.

End energy ®sumersare nowbecoming a central focus in the Clean Energy Package (CEP),
resulting in many new bursess models appearing the traditional value chain of energy
industry. Many new commercial entities are bringing innovation to services for end
consumers, Energy Storage Systems (ESS) is one of the unique technologies enabling unique
services using mode ICT infrastructuresSonnen a German company lsadeveloped an
innovative business model using ESS for communities. Allowing residents tabagers
storagesystemat their house coupled with Solar PV system antstitutetheir energy bills

in exchange for community membership fee. On the other h&@uhnen uses the flexibility
offered by these storage units from many different consumers and offer this flexibility as
ancillary services to the grid. Prosumers are also in more centric stage with more flexible
ecosysterbased business models, such asviled byTibber, a Norwegian company. The
ecosystem provided by Tibber is in three categories of smart home services, smart energy
services and Evharging services. The possibilities for other flexibility serviceigeoy to

connect with system of Tibber, open doors for innovative business models for Demand Side
Management (DSM) using multiple DERs. As mentioned in D2.1, many aggregation solutions
for providing flexibility are focused on commercial and industagedaggregation sources

and less on théow-voltage (V) network. Some companies likhermovaultfrom Belgium,

have developed business model to provide flexibility using heating loads ef@mslimers
connected on \/ network. More aggregation solutions are available for MV and HV network
assets, a very popular model utilizém aggregation is using Virtual Power Plants (VPP) by
Next Kraftwerkeén Europe, aggregatingd Q& | yR &aSftfAy3 GKS Tt SE)
for the grid. However, there are still challenges for ESPs to generate profits in different
geographical markets around Europe, with main challenges on OPEX, CAPEX and energy
market participation.

R&D projects:
ESPs exploring new business models are involved in various pilot projects, such as in the

INVADE project, wherBmartly a subsidiary of Norwegian energy producer Lyse Enisrg
exploring new business odel opportunities in addition to delivering energy services to
prosumers an ESP part of the project. In this case, Smartly does not have a business model
that is focused on flexibility trading, where its core business is managing energy needs of
prosumersghrough integration of home 10T units. However, it offers flexibility services as an
additional revenue stream to its customers and looks secures control of flexible assets
through contracts with its customers. It can then use aggregated capacity taipaté in
upstream flexibility services to actors like DSO and BRPs.

FLEXGRID tools developed in WP4 will particularly help business models of different types of
ESPs mentioned above. Advanced Market Forecasting Algorithms will help ESPs to participate

21 https://h2020invade.eu/wpcontent/uploads/2017/05/D9.4Setof-INVADEbusinessmodelsincluding
classificatioAframeworksimplified.pdf
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in multiple markets and increase their profits accordingly, whilemtilviding value addition

services to endtonsumer. Task 4.2 will take into account the various types of commercial
business models used by different entities mentioned above and develop revenue models
from multiple markets and coptimize the ESS & DSM aiss giving additional service
structure to different companies working either on ESS or DSM sources. Innovative tools will
help bringing stakeholders perspective for market pricing asosidering needs of the
network, which is currently not utilized by any ESP mentioned above. In addition, a

LI- NI A Odzf  NJ F20dza Ay ¢l al now gAtft 0SS 2y LINJ
optimal sizing and scheduling of ESS and interaction with RES production.

Table4: Summary of advanagbusiness models of ESP

Business model Key aspects Commercial
projects
w9{t Qa o0dzaAy PPAbasedschemes, Balancing flexibility ar Voltalia
micro-grid bases models
Prosumer focused model Energy Storge Systems (ESS) Sonnen
Flexible ecesystem Demand Side Management (DSM) Tibber
models
LV aggregation models Distributed Flexible Assets (DFA) Thermovault
HV & MV level Distributed Flexible Assets (DFA) and Ener¢ Nextkraftwerke
aggregation models Storagesystems (ESS)
FLEXGRI@ill develop advanced mathematical models and algorithms for FlexSupp
O2YLI yASas 6gKAOK glyid G2 2LIWGAYATS GKS§
CAPEX and OPEX techemonomic analysis and business ohling).

1.1.6Data commercialization APIs from open/linked applications in ICT

Over the past few yeargpplication Programming Interface&R13 have recast how B2B and

B2C companies are sharing information and reaching new customers. Increasingly, a
O2YLI yeQa !'tLa NBLNBaSyld | o deamakeSchanneRIBtdS t 2 |
can generate advantages and revenues from referrals andeufssgs.The concept of web

APE Q R S @ Sdr eompadias is emerging as the important component to merge the old

and new IT platforms and to capture and store a vast amount of data.

The strategic importance of APIs is demonstrated with the revenuegs\aghiby the main
actors of the API market counted for increasingly growing revel3ués a key building block

for S/IW applications, APIs have been instrumental in supporting new companies and
products. Companies that have moved aggressively to embifaksshave profited strongls

In addition, this tendency has been reinforced by policy makers. Different public
administrations worldwide have made concrete moves to promote APIs, (i.e. Open Data

220pen API (Application Progranmy Interface) Market: Global Industry Analysis 22916 and Opportunity
Assessment; 20172027

2 APIs: Three steps to unlock the data economy's most promising neto-garket channel -
https://www.mckinsey.com/businesfunctions/marketingand-sales/ourinsights/apisthree-stepsto-unlock
the-dataeconomy039gnostpromisingnew-go-to-market-channel
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Executive Ordéet* requiring government agencies to make theiata available in open,
machinereadable APIs).

Digital transformation of the energy sector is focused on improving processes that ease
better managenent of energy generation and consumption, and this is especially crucial in
the new energy markets wit higher levels of uncertainty. The advent of the cloud, social
networks technology, big data and analytics, and A&lsrywhereconceptare driving a
number of technology trends that have immense potential for the energy industry. Energy
data (quantitiespower, location of consumption, share of renewable energies, etc.) enables
an energy stakeholder to build personalized services adapted to customer expectations.

Data commercialization APIs are used to accelerate deployment and monitoring of
distributed energy resources and energy efficiency technologies. Currently, APIs are widely
used in the energy industry to monitor and control a wide range of assets, S/W applications
and infrastructures, data sources, etc. For electric utilities and utility vendegsnless data
access and behind the meter insights through safe, secure, and standardized data exchange
platforms is also widely used, an instance of such a product is UtilfiAgVloreover,
regulators and local governments use them to shape effecthildgyudata access policies.

Data commercialization APIs bring value to all sides of the energy economy througio-easy
use, standardized energy data exchanges.

FLEXGRID will contribute to such a purpose by developing a S/W architecture that is based
onthe usage of web APIs for the interconnection between the various subsystems/modules.
More technical details about the FLEXGRID S/W architecture are extensively provided in
Deliverable 2.2. In a nutshell, sophisticated APIs will facilitate the high magutenness,
mult-a A RSRy Sdasx O2yFAIAdzNI oAt AGEeST NBLI AOFO6AL AU
line, FLEXGRID S/W will follow a modblgdesign concept, meaning that there will be well
designed technical APIs allowing data interactia@iween the different tools attending
project stakeholders. This modularly will trigger an inherent capability to modify, adapt or
develop new software tools to better coordinate the role of the different stakeholders in the
energy market. A flexible dataodeling framework, which allows for a common data format

for coordinated network balancing, while enabling data extensions critical for each business
will also be implemented.

FLEXGRIWill develop a modularby-design S/W architecture as well as sophtsdted
web Application Programming Interfaces (APIs) for all S/W modules to interact with €
other. Three S/W modules will integrate all research algorithms and models, namel
l dzi 2 Y GSR Ct SEAGAfAGE | IANBIAL { ALFET), el i
Flexibility Market Clearing Toolkit (FMCT).

24 https://www.data.gov/developers/operdata-executiveorder/
25 https://utilityapi.com/
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1.2 EU legislation about flexibility markets’ operation, flexibility services’
provisioning and the role of existing and new market stakeholders

MOH OM ¢ KS 9 dzNE IOZIVYW dy 2 DY KA 2NV22ga 6/ S 9y SN
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of a new European entity as representative of DSOs entitled to define rules on grid
management and Elével coogration with TSOThereby, this new entity will promote the
integration of renewables, distributed generation, storage, demand response, and smart
meters.

The Third Energy Pack&@establishecoy ENTSEE ses precise rules for participation in the
transmission system. Therefore, this new entity on distribution gwdkcontribute to better
operations of local energy systerasdenable an indirecparticipation of endcustomers.

1.2.2 Flexibility Procurement and TSO/DSO Data Exchange

More precisely, inArt. 32 of the e-Directive’® of the CEP?, it is described that DSOs shall
procure flexibility services in accordance with transparent,-datriminatory and market
based procedures unless the regulatory authorities have established thairtwrement

of such services is not economically efficient or that such procurement would lead to severe
market distortions or to higher congestion.

In addition, to ensure costfficient, secure and reliable network planning and operation, the
e-Regulation 2019/343%° (Art. 57) foresees the exchange of all necessary data and
information between TSOs and DSOs as well as the coordinated use of deidend

flexibility.

1.2.3 TSO/DSO Curtailment of Renewable Generation

The eRegulation refers to different aspts of the electricity network, including curtailing of
renewable generation network tariffs and also other aspects related to flexibility
mechanismArt. 13(5.a)of the eRegulationstatesthat distribution and transmission system
operators areallowed to curtail renewable generatipwhich is directly connected to their
network if they are able to demonstrate in a transparent way that doing so is more
economically efficientMoreover, the curtailed volume shall not exceed 5 % of the annual
genemted electricity in the installationswhich use renewable energy sources, unless
otherwisespecified.

26 European Commission. (2016, November 8)¢an Energy For All EuropeaBsussels; Onlinehttp://eur -
lex.europa.eu/resourcetiml?uri=cellar:fabeal57b0-11e69e3¢

0laa75ed71a1.0001.02/DOC 1&format=PDF

27 https://ec.europa.eu/energy/topics/marketgnd-consumers/maket-legislation/thirdenergypackage _en

28 DIRECTIVE 2019/944, Online https://eur-lex.europa.eu/legal
content/EN/TXT/PDF/?uri=CELEX:32019L.0944&from=EN

2 European Commission. (November 30, 20@@gan Energy For All EuropeaBsussels; Onlinenttp://eur -
lex.europa.eu/resource.ml?uri=cellar:fa6eal5h7b0-11e69e3¢c

0laa75ed71a1.0001.02/DOC 1&format=PDF

30 REGULATION 2019/943, Online: https://eur-lex.europa.eu/legal
content/EN/TXT/PORuri=CELEX:32019R0943&from=EN

24


http://eur-lex.europa.eu/resource.html?uri=cellar:fa6ea15b-b7b0-11e6-9e3c-01aa75ed71a1.0001.02/DOC_1&format=PDF
http://eur-lex.europa.eu/resource.html?uri=cellar:fa6ea15b-b7b0-11e6-9e3c-01aa75ed71a1.0001.02/DOC_1&format=PDF
http://eur-lex.europa.eu/resource.html?uri=cellar:fa6ea15b-b7b0-11e6-9e3c-01aa75ed71a1.0001.02/DOC_1&format=PDF
https://ec.europa.eu/energy/topics/markets-and-consumers/market-legislation/third-energy-package_en
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32019L0944&from=EN
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32019L0944&from=EN
http://eur-lex.europa.eu/resource.html?uri=cellar:fa6ea15b-b7b0-11e6-9e3c-01aa75ed71a1.0001.02/DOC_1&format=PDF
http://eur-lex.europa.eu/resource.html?uri=cellar:fa6ea15b-b7b0-11e6-9e3c-01aa75ed71a1.0001.02/DOC_1&format=PDF
http://eur-lex.europa.eu/resource.html?uri=cellar:fa6ea15b-b7b0-11e6-9e3c-01aa75ed71a1.0001.02/DOC_1&format=PDF
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32019R0943&from=EN
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32019R0943&from=EN

Finally, another relevant article to flexibility mechanism&it 18 of the eRegulatim, in
which principles for network tariff design are descriiednore detail. Distribution network
tariffs and access charges shall be ges$ective and nordiscriminatory Also, he use of
marketbased flexibility mechanisms as described in Art. 32 of tierective2019/944in
the CEP can be experimented atatiaonal level.

It will take time until the different Member States transpose the articles of #ikegulation

into their national legislation; subject to their design and implementation, flexibility
mechanisms touch upon three network code areas as desdrinthe e-RegulationAs the
activation of flexible resources influences both grid operation and balancing of the system,
coordination through weltlesigned data exchange processes between TSOs and DSOs are
important to avoid system disturbances. Note that where the use odlilety implies data
exchange between system operators, additional network code areas than the ones described
in the directives thereirtan be considered important.

1.2.4Prices for Residential and NeResidential Customers

TheRegulation (EU) 2016/19%5Zacilitates European statistics on natural gas and electricity
prices for residential and neresidential customers. Such statistics are required to compare
prices for drafting energy union policy and monitor energy markets in the Member States.
Furthermae, these dataets shall increase transparency and therefore competition as it
allows for customers to assess their energy bills in a broad context. Annex | and Il of this
regulation describe in detail the methodologies for collection and compilation t£ da
natural gas and electricity prices for household and-honsehold customers. Customers

are grouped into different consumption bands. According to these annexes, prices have to
display generation costs, network costs, taxes and other expenses. ilioadthe obtained
consumption volumes have to be reported. Sinijlao Regulation 543/2013, Regulation
2016/1952 therefore improves transparency on a large scale. Extending these regulations or
parts of these regulations towards local energy marketsild tremendously improve
transparency on a local scale and help establishing functioning local markets. None of those
regulations, however, addresses issues directly related to local energy maxkdter
distribution level flexibility markets (DLFMf) the moment

1.2.5Data in Electricity markets

The Regulation(EU) 543/201% was implemented by theslof January 2015 and targets
especially the submission and publication of data in electricity markets. The disclosure
obligations apply to data relating to generation, transportation and consumption of
electricity.

31 Regulation 2016/1952n European statistics on natural gas and electricity prices and repealing Directive
2008/92/ECOnline:https://eur-lex.europa.eu/legatontent/EN/TXT/PDF/?uri=CELEX:32016R1952&from=EN

32 REGULATION (EU) No 543/2013 on submission and publication of data in electricity markets and amending
Annex | to Regulation (EC) No 714/2009 of the European Parliamentfahe Gouncil; Onlinehttps://eur-
lex.europa.eu/legatontent/EN/TXT/PDF/?uri=CELEX:32013R0543&from=EN

33 Online:https://eur-lex.europa.eu/legatontent/EN/TXT/PDF/?uri=CELEX:32013R0543&from=EN
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Regulation 543/2013pecifiesthe entd & dz0 2S OG dzy RSNJ RA & Of 2 & dzNB
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data specifies the primary owner as follows:
1 In most caseghe TSOs are regarded as primary owners of the.data
1 Generation units and DSO must provide information on the total load and information
required to calculate the yeaahead forecast margin for each bidding zone.
1 Generation and production units must provide information on:
0 actual generation
0 unavailabity
o forecast of generation
1 Crosszonal capacity information must be provided by power exchanges and
transmission capacity allocators.

The abovespecified information is submitted to the TSO or to a central information
transparency platform. The data rausubsequently be delivered to ENFE®vith sufficient
time, so that it can meet its obligations.

FLEXGRID consortium must assess whetherfisadly methods to automatically meet
reporting obligations should be integrated into the AMureover, theconsortium should
assess the kind of information needed to be transmitted to ENES@d the frequency of
the information for transfer.

1.2.6Market Surveillance of Products

The Regulation (EC) 765/208grovides a framework for market surveillance of products to
ensure that those products fulfil requirements providing a high level of protection of public
interests. In article 19 is written that Market surveillance authorities shall respond
appropriately to aler users within their territories within an adequate timeframe of hazards

they have identified relating to any product to reduce risk of injury or other damage. In the
case ofDLFM.,injury can be unappropriated usage of data of the customer. The market
surwillance authority is the authority of a Member State responsible for carrying out market
surveillance on its territory. Therefore, from perspective of customer we need to have a party
F2NJRSFEAY3T gA0GK GKS Odzad2YSNIDa LINAGIF Oe |y

The FLEXGRIDnsortium will have to analyse in cooperation with the National market
surveillance bodies to which extent their authorization of the ATP is required.

1.3 Expected impact of FLEXGRID’s innovations

FLEXGRID innovation is designed to provide supptities of multiple actors in the energy
sector working on flexibility solutions. Many of the actors defined in D2.1, will use the
innovative tools developed by FLEXGRID project in different capacities and in this, sextion
first look at how the diffeent actors present in Eurofgkénergy ecosystem will benefit from
these tools and how it will create a significant impact in future energy markets.

34 Regulation (EC) No 765/2008 setting out the requirements for accreditation and market surveillance relating
to the marketing of products and repealing Regulaton (EEC) No 339/@hline:
http://eurlex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:L:2008:218:0030:0047:en:PDF
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Flexibility Market Operators (FMQare continuously designing new methods and solutions

to support the activities of grid operations. FLEXGRID high levelcase (HLUC 01)
describel Ay RSGFAf Ay &aSOGA2Y n 2F 5HodmM>E KAIKC
European Union by developing advanced clearing models for the@®ffzient operation.

The FMD is responsible for the operation of the proposed Distribution Level Flexibility Market
(DLFM). The aim of the DLFM is to fill a gap in the current wholesale electricity market design.
FLEXGRID will develop services that address these issues and afievidaés ATP, to the
newly established role of FMO. The aim is to provide-gwdre services for use case
scenarios (UCS) that are currently not being addressed through rdaaketd mechanisms.

The ATP can thus be seen as an enabler for Art. 32 ofhieeetive. The ultimate goal is to
alignmarket outcomes with technical restrictions of the electricity grid in the most efficient
way.By increasing the overall market efficiency, FLEXGRKxabuneating significant impact

in the modern flexibility mdeet system, which in turn contributes to the overall energy sector

of the EU

Energy Service Providers (ESRs)d RESPs need to plan and operate efficiently their
FlexServices according to the context they operate in (e.g. location, dynamic state otlthe g
dynamic need for FlexServigeBlILUC_02 described in detail in D2.1, highlights the FLEXGRID
contribution to the overall ESPs and RESPs services and business in EU. FLEXGRIC
marketplace operates in a transparent manneésPs can use FlexPrice fordogstlgorithms

to implicitly infer the need of flexibility per geographical area and foster the robust
competition among market stakeholders in order to optimally plan and schedule their
FlexAssets in both lorgnd shorttime horizons. This transparent miat operation helps in

creating additional impact in the society by encouraging citizens to become prosumers and
contribute to the energy transition goals. In additiomany utility companies are
transforming into modern ESPs and are offering schemestfwage deployment for their
end-consumers and some atssing incentivedbased schemes for their ermistomers. Many

ESPs are investing in centralized ESS. However, when these are used only for flexibility
trading, profitable business cases areclallenge, and it is important to use stackable
revenues by combining services from different markets and time sbalex A | C[ 9 D\
advanced modelling tools and algorithms, an ESP can robustly and optimally plan and
schedule its FlexAssets by participgtiin multiple energy markets. FLEXGRID will highly
increase the knowledge on how to design novel pricing models in a way that RES/ESS/DSM
DR investments are promoted to take advantage of the new market structures and business
models.

System/Grid Operatos (DSOs & TSOfgce a significant challenge with the interaction of
more DERs in the electricity grid. The intermittency of RES creates significant challenges for
the DSOs in terms of voltage regulations, congestion manageameiteak power Smilarly,

TSOs face challengeslated with thebalancingof the grid and ensuring frequency regulation

for an efficient syster® operation. All the different challenges create significant burden for
the grid operators to manage their CAP&Xd OPEX cost#dvanced rodelling tools for
variable RES forecasting are required in order to better qualify and quantify associated issues
FYR NBYSRAS& NBIFNRAYI AYLERNIFIYyd LINROSaa
YEN] SGAaQ 2LISNI GA2y d C[ 9 - Dwtlorbof etegtiRify producfich T 2
and its interaction with the prediction of the market price®ntributing thus to efficient
utilization of variable RES in order to facilitate very high RES penetration scenanids

S
O
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supporting over/undervoltage problems (or reverse power flow problems) for distribution
grid. FLEXGR{Daaggregaed flexibility solutions will contribute to coordinated
voltage/reactive power control and frequency control for TSOs. FLEXGRID ATP also
contributes to costeffectiveness for TSOs and DSOs by providing tools that enable cost
effective decision making for flexibility servicésr example, this is done biwong DSOthe

tools to select an optimal tradeff solution between a Busines®\sUsual BAU) way of
investment on new CAPEX for netwadinforcementor opt for purchasinglexibility from
flexibility providers(i.e. optimal trade2 ¥ ¥ o0SG6SSy 5{ h QMordovet 9 - |
FLEXGRID will contribute to safe and most economical operation efdbticity system in

EU by studying various schemes of IT&&D coordinationFinally co-optimizing the
investments in flexibility assets between system operators and ppbafsied ESPs to minimize

the overall network upgrade costs and contribute to a eefficient EU electricity network

will also be investigated

Interaction betweernndependentaggregators anegnd energyprosumersisveryimportant

in modern flexibility aggregatioachemes With a significant increasef the prosumers on
distribution level, there are stifiew opportunities for many prosumers to connect into the
energy market and gain economic benefits on their DER investments. FLEXé@®IDated
flexibility aggregation is modelled as a noveltait energy rarket development and
management as a service to be offered to independent aggregators and/or ESPs. It deals with
the B2C interaction between an independent aggregator or ESP entity and its business
portfolio, which comprises of a large amount of end eryepgosumers together with their
FlexUnits (i.e. DSM, RES and storage flexibility assets). By providing an enhanced B2C
interaction, FLEXGRID will contribute to various economic benefits for end energy prosumers,
promoting the vision of EU Clean Energy Rgekfor the energy transition. As mentioned in
HLUC 04 in D2.1, automated aggregation of flexibilities is central in the objectives of
FLEXGRID targeting the optimal use of available flexibilities from end users for providing a
stack of services for maxising benefits. In principle, traders of flexibility can be private
companies, energy cooperatives, or public organizations that buy energy from the wholesale
market, but they also have their own end user portfolio, thus exploiting to the maximum the
demandside flexibilities. The purpose of this HLUC is to create droadlexibility market to
aggregate Distributed Flexibility Assets (DFAS) in the most efficient way. Through efficient
exploitation of the above possibilities, the DFA owners will be abkctoeve reduction in

their electricity bille.g. in contexts with tim@f-use and capacithased tariffs So, the
ESP/aggregator will optlmally schedule the energy consumption of all DFA owners trying to
020K YFIEAYAT S GKS 9{t .LINRPFAGA |yR SyR dza SN

For other energy stakeholders;LEXGR{D&xpected impacts contributes particularly to the
marketplace and intelligent business ecosystem design mentioned in T2islis done by
bringing unique innovation to multiple stakeholders involved in the energy sdetdXGRID
ATP (mentioned in detaih D2.1and D2.2 facilitates the automated, online and optimal
trading of FlexAssetgnablingbusinessmodelsfor energy market stakeholders at both
FlexSupply and FlexDemand sides. FLEXGRIDQ @f€Roperability will enable further
efficiency in the #xibility markets andwill contribute towards amore robust European
Energy market. Moreover, throug8 [ 9 - D inno@ii¥@ market architecture (advanced
mathematical modelling and research algorithms), it also facilitates innovative Energy
Services (ESdhat highly enhance the management efficiency of the various market
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A detail analysis of various usases is conducted in the D2.1. With reference to the High

6dzaAySaa
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level usecases (HLUC) mentioned in D2He following table summarizes an additional

contribution of various useases to the expected impact listed above, including the FLEXGRID

innovation involved in generating the relevant impact.

Table5: FLEXGRIBLUContribution to expected impacts

High level usecase Contribution to expected impacts FLEXGRID Innovation
HLUC 01: t NEOARS | RRAGAZ2Y I f |fAdvanced market clearin
FLEXGRID A’ challenges for DSO and TSO and create an| models for DLFMs
offers  advanceq system for otheractors defined in D2.1 fo {Market-based congestior
market clearing creating business solutions and services| and voltage managemer
services to the flexibility operations of energy market. at DSO level
Flexibility —Market| Current flexibility market clearing algorithni §h LJG A Y I € C
Operator do not account for the coupled/join| provisioning
(interaction operation of markets and smart grid| §AP| integrabn of toolkits
0SU@BSSY FLEXGRID will develgglvanced models t¢ \ith ELEXGRID ATP
I YR y' S { take into consideration both liberalizel TtL F2NJ C[ ¢
operation) market operation and smart grid operation.| interaction with existing
markets
HLUC 02: FLEXGRID provides advahceool for | §Optimal FlexOffer models
FLEXGRID A’ improving services of ESPs, provid fOptimal FlexAsset plannin
offers  advanced additional benefits to prosumers connect¢ models and algorithms
flexibility  supply| with different ESPs and providing ESPs \ §Optimal FlexAsse
management competitive edge in flexibility market scheduling models an
services to Energ Exist[ng\ erxibiIAityl pIatforAms ’deavl Awit algorithms
Service Providerf Ct SE! aaSuak{ SNIJA Oevel,| qh LIG A Y I § C
(ESPs) where there are no major scalabili{ provisioning to end users
problems. FLEXGRID will enhance
mathematical models and algorithms ar
extend them to more business cases al
regional/national/crossborder level. As &
result, current platforms functionality an
scale wi 0SS 022a0SR
proof-of-concept results.
HLUC_03: The main innovation lies in the fact thi {Market-aware upgrade
FLEXGRID Rl FLEXGRID will enable system operator§ planning
offers advanceq dynamically calculate the cost of flexibili §Optimal investment
flexibility demand| procurement and purchase this flexibili planning (i.e. optima
management through an innovative marketplace in a mol trade-off between CAPE
services to systen costeffective way. and OPEX in the loxigrm)
operators A technoeeconomic analysis will also tak 9 Advanced market clearin
place in order for system operators to deci algorithms
on the best mix of CAPEX (i.e. investing| §Frequency/voltage contro
network reinforcement) and OPEX (i 3 SNIBAOSAQ LJ
purchasing FlexServices fromvarious| market mechanisms
flexibility markets).
HLU@®4: FLEXGRI| Aggregating and  efficiently  operatin Automated flexibility
ATP offerg Distributed FlexAssets (DFAs) will inclu aggregation managemer|
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automated

flexibility
aggregation
management
services to
ESPs/aggregators
(interaction  with

end users)

bidding protocols for market participants an
market rules, that will enhance working

ESPs/aggregators in flexibility —marke
Moreover, aggregators will be able to interg
effectively with end users and apart fro
them, these models will enable aggregators
exploit their assets in order to provide betts
energy services.
Decentralized optimization models will enal
reaktime market analysis and forecasting. R
the proposed retail flexibility market, a pricir|
mechansm will be designed that will combir
many attractive benefits for differen
stakeholders to utilize the platform efficientl

services

T Advanced retail flexibility
market services

T Automated composition o

B2C reakttime flexibility
markets
f|Forecasters of RE
generation, consumptior
and battery state of chargg
1 Advanced Market
Forecasting Algorithm

able to exploit historica
data from various markets

30



Pal

HLYAOGALFE . dzaAySamAiazR
Gl £ dzS LINRPLIR2AAGAZ2Y A

The objective of the business modeling activities in FLEXGRID WP8 is to derive a set of
business models, business cases and plan to support sustainable uptake of the FLEXGRID
solutions in eventual commercial operation. For ttishappen commercial exploitation of

the FLEXGRID platform and individual components is foreseen, upon which additional
commercial features can be developed.

The processhat isused to develop the above mentioned objectives is inspired by the lean
startup methodology principles. This methodology was designed as a scientific approach
targeted at startups in order for them to quickly and efficiently develop products that fit
customer requirements and expectations for rapid market uptaWhile the FLEXGRID
innovatons are not directly in the intentions of the Lean Startup Methodology, its principles
can be adapted to the process used in FLEXGRID.

leann: el

VIEasune

Figure6: Lean Startup Process Adopted in FLEXGRID business model develomueapited
from®?)

The first principle of the approach is to reduce tfeedback loop involving the build
measurelearn steps of the innovation, as seenlmor! Reference source not foundThe
objective is to rapidly develop a minimum viable product (MVP) that can be measured and
tested with customers in order to further refine the innovation. The saae be appliedo

the valie proposition and business model development process in WP8: initial drafts are
developed early in the project development, and presented in the following sections. These
concepts present initial MVPs that will be tested and further refined during theepr@and
resulting quantifiable findings will be presented in deliverables D8.2 and D8.3.

35 hitp://theleanstartup.com/principles
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2.1 Summary of FLEXGRID business ecosystem and FLEXGRID S/W platform’s
functionalities

The value propositions offered by the FLEXGRID innovations, as well as tiesgusodels
developed for the project reside in the FLEXGRID business ecosystem. This ecosystem
describes the collective of the stakeholders impacted by the FLEXGRID outcomes, as well as
the interlinkages between them. The background information is intoeduin deliverable

5Hdm C[9 - DwL5 dzaS OIFasS aO0SylFINAR2as> NBI dza NBY
models®. Here, a highevel architecture is given which describes both the demand and
supply sides of flexibility (FlexDemand and FlexSupply)initexact through the FLEXGRID
Automated Trading Platform (ATP), as pictureétiror! Reference source not found.

| Balancing...
N—

=
&
=
[

_________ 1 Interacrion with

FlexDemand side | : existing markets |

FlexSupply side

FLEXGRID " Prosumers.

ATP

Interaction with
grid aperation

oPF

|
1 1
1 1
1 1
1 i |
: DMS/SCADA |
1 |
1 SSE ]
1 1
1 1

Figure7: FLEXGRIDarketplace and intelligent business ecosystem design (from D2.1)

The above marketplace is the basis for describing the FLEXGRID business ecosystem. It shows
a0l 1SK2t RSNBQ LRaAAGA2YAY3I YR GKSANI Ay idSNI
further described in D2.1, where their role in the flexibility marketplace is detailed. The list
of stakeholders in the FLEXGRID business ecosystem can be found in the following table.

Table6: List of stakeholders in thELEXGRID business ecosystem
(Independent) Aggregator
BSP Balancing Service Provider
BRP Balance Responsible Party
DSO Distribution System Operator
ESP Energy Service Provider
MO  Market Operator
Dayahead/intraday Market Operator
BMO Balancing Market Operator
FMO Flexibility Market Operator
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Prosumer (FlexAsset Owner)

RESP Renewable Energy Service Provider
Supplier (Retailer)

TSO Transmission System Operator

WFIP Weather Forecast Information Provider

In order to describe the FLEXGRID business ecosystem, value propositions and business
model opportunities of the FLEXGRID S/W platform, it is important to identify the services
and functionalities developed in the project.

D2.1describesa functional architecture that is modukly-design, ands centredaround the
FLEXGRID ATP. This provides the GUI and APIs to give further access to the intelligence
included in the different FLEXGRID subsysterodules FlexSuppli€® aroolkit (FST),
Flexibility Market Clearing Toolkit (FMCT), Automated Flexibility Aggregation Toolkit (AFAT).

A summary of the functionalities is givendmror! Reference source not found.

Table7: List of the FLEXGRID S/W platform functionalities

FLEXGRIL Intended . .
Functionalities

subsystem user
ATP Fror_mt—end for user access to the platform and interaction with
available tools.
ATP Automated Composition of Re@ime Market (RTM) architectures
ATP Innovative Market Clearing Algorithms for B2B markets
Services to An innovative tradin_g_ model th_at facilitates access to combined s¢
ATP EMOs tools that_ are specifically designed to optimally reflect the mark
and user interests
ATP Automated Operation of RTM through advanced trading services
ATP Sophisticated Applicain Programming Interfaces (APIS)
Advanced Retail Market Mechanisms towards retail pricing sen
ATP
. (B2C)
ATP jgegr”ecgeast;?s / Fropt—end for user access to the platform amateraction with all
retailers gvallablefocv)ls. < A s « < A
AEAT 2 GCQN\BOI-a.uAYEI 9YIAAYSE Ada dzaSR
Services to energy consumption . ]
aCf SEAOAEfAGE ! IINBIILGAZ2Y '3
AFAT ESPs for . R
ESP/DEA <,)pt|mAaI‘Demand ResponsEa activatischedule ) -
interaction awSul Af t NAOAY3 't A2NAUKYaAcE

AFAT models and their parameters that the retailer/aggregator user
make available to its end users.
Frontend for useraccess to the platform and interaction with ¢

ATP :
available tools
FST Services to  Fetching input data for weather forecasting and renewable enerc
EST ESPs for Bidding algorithms for various energy markets with minimisatior
profit CAPEX and OPEX.

FST maximization Optimal FlexAssedcheduling algorithms
FST Optimal FlexAsset planning algorithms
FST OptimalFlexAssetiging algorithm

. Frontend for user access to the platform and interaction with
ATP ggr(\;lc/?rsstg available tools
FMCT SITSUS - Evaluation of the need fdtexibility for DSO
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FMCT Auction based clearing the distribution level flexibility market (DL
FMCT Pay/as bid clearing of the distribution level flexibility market (DLF
FMCT ¢22f FT2NJ ¢{hZ FtSEAOAfAGE asH

Finally, to describe the FLEXGRID business ecosystem, it is useful to combine the marketplace
structure overviewpresented inError! Reference source not foun@nd the functionaties
of the S/W platform ofError! Reference sarce not found. in order to transparently
showcase:

1 Interactions between ecosystem stakeholders

1 Financial exchanges between ecosysttakeholders

1 FLEXGRID components that are owned and operated by ecosystem stakeholders.
The following figure is proposed to capture the highel picture of the abovenentioned
points.

Market operators, BSPs

Interaction with
existing markets

FlexDemand FlexSupply

DSO, TSO FMO
Buy Flex Sell flex

I
— PR D ——
— —_— —
Compensation Compensation
Aggregator
Retailer

—_— —
FMO fee (? FMO fee (?)
BRP rebalancing @ _

Figure8: Initial FLEXGRIBusiness ecosystem overview

FLEXGRID business -sgstem illustrated above highlights the interactions and value
addition for many stakeholders brought together by the FLEXGRID solution. Prosumers
getting the opportunity to provide flexibility using Flexfly actors (ESP, RESP, Aggregators,
Retailers and BRPs) and getting compensated for the flexibility delivered. The unique tools
developed for the FlexSuppbontribute to the business value of different actors and also
adding value to overall investmenis RES. The advanteools for FlexDemand side help
flexibility procuring actors to get value and improve business processes for their respective
network operation. FLEXGRID core innovation tool ATP, connects to the FMO system,
bringing the overall ecgystem actors a seamiesnterface to add value for the overall EU
energy market.

2.2 Introduction to the Value Proposition Canvas

A value proposition canvas is a useful tool to map out the various problems that a customer
is facing in current situations and can lead to a gmessolution for the particular customer.
There are two general sides to the canvas: one focusing on customer profile and the other
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on the value mapas shown irerror! Reference source not foundlhe tool, once completely
mapped, serves as a useful base faaming the value proposition(s) and customer
segment(s) in thdusiness model canvas (explained in secBad.

It is important to establish the definition of the valuegmosition analysis in the context of

the FLEXGRID business modelling activities. In this analysis, the value proposition definition,
as proposed by: I @I f dzS LINRP LI AAGAZ2Y AGRSaONROSa (KS
& 2 dzNJ LINE R dzO (. &s meyfoRed atdweFFAEXSRIE proposes a modiykaiesign
architecture that can propose a range of services assembled in different combinations to
match the needs of different stakeholders in the energy business. For this reason, the project
considers that thevalue propositions proposed for each customer group, a set of FLEXGRID
services can be considered based on the functionalities listedror! Reference source not
found.. In the current deliverable a first pass at the services that build up the FLEXGRID value
proposition is described. This will be further analysed and updated in subsequent
deliverables D8.2 ah8.3.

The Value Proposition Canvas @

Value Propasition Customer Segment

Gain Creators Gains

[~

s
s

Customer
Job(s)

Products c:)
& Services —1]
s ]

Pain Relievers

®

 —
V —
O w—

(@) Strategyzer

strategyzer.com

' 'I':igure9: The Value Proposition Canvas (Taken ff§m

CustomerProfile side of the Value Proposition Canvas
A common methodology of using th&alue Proposition Canvésol is to start by listing Pains
and Gains for a particular customer on the customer segment $itis.is because the study
of the value proposition developed focuses on the business realities of the customer in
guestion. The building blocks in this #en are as follows:
9 Customer job(s)This is the main focus of the stakeholders in the customer segment
relevant to the value proposition.
1 Customer painsThings that inhibit the customers when they try to carry out their
jobs.

3T A. Osterwalder, Y. Pigneur, G. Bernarda, A. Smith, and T. Papadalkesproposition desigiHoboken, NJ:
Wiley, 2014.
38 https://www.strategyzer.com/canvas/valupropositioncanvas
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91 Customer gainsThis describes how the customer measures the success off carrying
out their jobs.

Value map side of th&/alue Proposition Canvas
The value mapping in the canvas describe the products and services that are addressed to
the customers. This region descriltbge following:
1 Products and service8s mentioned previously, each value proposition carries a list
of product or services offered in the moduly-design structure of the FLEXGRID
solutions developed
1 Pain relieversThis describes how the FLEXGRIMymts and services help overcome

the pains experienced by customers
1 Gain creatorsThis describes the way in which the products and services cgeats
for the customes.

2.3.1Value proposition 1

The first value proposition examines the perspective of the FMO. It is closely linked to the

high-level use case (HLUC) 01 presented in D2.1.

Table8: Value proposition 1 canvas blockserspective of FMO

Value Proposition 1 Customer
Segment
FLEXGRID allows for better marketplace operation and interaction between flexit FMO
supply and demand by providing advanced market clearing services
Value Mapping Customer Profile
Product & Gain Creators | Painrelievers Gains Pains Customer
Services Job(s)
FLEXGRID AT] - -Tool to - Advanced - Complex - Provide
Implementation| facilitate access interaction integration of | intermediary
-User /consideration | to the platform | between FlexSupplier | for FlexBuyers
interaction to | of advanced to a broad market and Assets to request and
platform market clearing| range of users | grid operation | - Difficulty for | purchase
-RTM models and to offer their - Creation of a| a broad range | flexibility
Architectures | optimized flexible capacity marketplace | of users to services, and
- Market algorithms to and get that reliably access where
clearing enhance rewarded and platform FlexSuppliers
algorithms for | financial - realistically - Very diverse | can propose
B2B markets | reward of Implementation| reflects user flexibility
- Trading FlexMarket / consideration | market requirements | services
model for participants of market dynamics and | and benefits
participation | may incentivise| relevant and behaviour across FMO
of usage of the reattime data platform
stakeholders | FMO establish a - Inaccuracy
- Advance - Creation of a | more realistic due to limited
trading sophisticated | and dynamic consideration
services and easyto-use | market model of market
- Sophisticated platform that - Consideration relevant ard
APIs allows a reliable of very diverse reaktime data
and realistic user and use of
reflection of requirements advanced
various market | and benefits market
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dynamics and
behaviour

clearing and
OPF
algorithms

2.32 Value proposition2
Thesecondvalue proposition examines the perspective of B8Ps and RESRSs closely
linked to the HLU@?2 presented in D2.1.

Table9: Value proposition 2 canvas blockserspective of ESPs, RESPs

Value Proposition 2 Customer
Segment

FLEXGRID allows ESPs to maximise profits by optimising Fleitksssizing and ESP, RESP

operation, considering the technical constraints of the grid

Value mapping CustomerProfile

Product & Gain Creators | Pain relievers | Gains Pains Customer

Services Job(s)

FLEXGRID ATI - ESP can - ESP can builg - ESP can -ESP's ESP sells

- User aggregate on beneficial | realize a good | FlexAssets Flexibility to

interaction to | flexibility from | business cases ROI case for it§ cannot be DSO and TSO

platform FlexAsset with the local | storage assets| traded in at a beneficial

owners and DSO flexibility price per unit

FLEXGRID FS] sell it to the - ESP can builo markets

- Input of local DSO on novel - Large storage

weather -ESP can business cases assets cannot

forecast and | aggregate with the TSO be traded in a

RE flexibility from crossregional

- Bidding centralized TSO balancing

algorithms storage & markets

- FlexAsset DFAs and sell i

scheduling to regional

- FlexAsset TSO

planning

- Optimal

sizing

2.3.3 Value proposition3
Thethird value proposition examines the perspective of B8O It is closely linked to the
HLUC_ Bpresented in D2.1.

Table10: Value proposition 3 canvas blockgerspective of DSO

Value Proposition 3 Customer
Segment

FLEXGRID allows DSOs to minimise CAPEX and OPEX by exploiting flexibility g DSO

ESPs

Value mapping Customer Profile

Product & Gain Creators | Pain relievers | Gains Pains Customer

Services Job(s)

FLEXGRID AT]| - Better - DSO can -DSO can -DSO does not - DSO must

- User management | postpone the | decide have the ensure QoS

interactionto |2 T 5{ h Q grid whether to opportunity to | and SoS to

platform and planning | reinforcements| buy participate in a| end-users in a

and reduce its | FlexServices | flexibility grid with
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FLEXGRID
FMCT:

- Flexibility
need
evaluation

- Auction
based DLFM
- Pay as bid
based DLFM

of distribution
grid operation

OPEX

-DSO can
facilitate high
RES
penetration
and flexibility
related
investments

from ESPs or
operate the
grid in a BAU
manner

- Advanced
interaction
between
market and
grid operation
at DSO level

market

-High RES
penetration
and flexibility
related
investnents
are stagnated
because of the
lack of a local
flexibility
market

increased RES
penetration

2.34 Value propositiond
Thefourth value proposition examines the perspective of 0. It is closely linked to the
HLUC_03specifically HLUC_03_UCS_01 and HLUC_ 03 U@f&d@8)ed in D2.1.

Tablel11: Value proposition 4 canvas blockgerspective of TSO

Value Proposition 4 Customer
Segment
FLEXGRID allows TSOs to minimise CAPEX and OPEX by exploiting flexibility ol TSO
ESPs
Value mapping Customer Profile
Product & Gain Creators | Pain relievers Gains Pains Customer
Services Job(s)
FLEXGRID - Better -TSO can postpone | -TSOcan | -TSO does| - TSO must
ATP: management | the grid trade not have ensure
- User 2F ¢ { h ¢ reinforcements, FlexServices the frequency and
interaction to | and planning | reduce its OPEX, and with other opportunity | stability of
platform of better coordinate regional to transmission
transmission | flexibility at a regional TSOs and | efficiently | grid with
grid operation | and multinational local DSOs | interact increased RES
- Tool for level with ESPs | penetration.
minimising - TSO can facilitate
¢{hQa / large storage
and OPEX investments and
crossregional trading
of flexibility

2.35 Value propositions

The ffth value proposition examines the perspectiveEBPs, aggregators, prosumers and

FlexAsset ownerst is closely linked to the HLU@ ffiresented in D2.1.

Table12: Value propositions canvas blocks, perspective &SP, aggregator, prosumer, FlexAsset

owners
Value Proposition 5 Customer
Segment
FLEXGRID allows flexibility aggregation of B2C local flex marketplaces and ESP,
ESPRaggregatorparticipation in multiple energy markets aggregator,
prosumer,

38



FlexAsset
owners
Value mapping Customer Profile
Product & Gain Creators | Pain relievers | Gains Pains Customer
Services Job(s)
FLEXGRID ATI| - Aggregator | - Better energy| -! 3 3 NB 3 | - High churn - Maximise
- User establishes a | services business rate due to aggregator
interaction to | loyal offered by analyst can high profits by
platform relationship ESPs to apply te competition in | selling
- Advance with end users | prosumers optimal policy | the retalil flexibility in
retail market | - New revenue | - Encounter to maximise market for multiple
mechanisms | streams for competition the value of ESPs markets
(B2C) ESPs - Satisfy the the aggregated - End userslo | - Maximise
- Reward most flexibility not want to FlexAsset
FLEXGRID FlexAsset demanding - FlexAsset invest in owners'
AFAT: Owners and diversified | Owners have | FlexAssets if | engagement,
- Forecasting | maximising the| needs of increased they don't QoS, QoE
Engine value of their | prosumers value from have strong - Array of
- Flexibility assets their asset ROI energy
aggregation - Large - Aggregators | services to
- Retalil pricing FlexAsset lack easy prosumers
algorithms Portfolios acccess to
managed multiple
efficiently by | markets and
aggregator FlexAssets
cannot access
flexibility
markets

2.3 SWOT analysis of the proposed FLEXGRID’s innovations

As described in section 2.2, the FLEXGRID innovations will bring value to different
stakeholders in the FLEXGRID business ecosyséenionedin section 2.1. The stakeholders

will be capable of leveraging the different services of the FLEXGRID subsystems,
customizable arrangements, in order to improve their business. This section explores, from
0KS NBtS@OFIyld aildl{1SK2t RSNEQ LISNRELISOGA®SaAs ¢
and Threats (SWOT) of leveraging the different components of the FLUE$GMR platform.

2.3.1 Tool for Flexibility Market Operator (FMOAutomated Trading Platform

Table13: SWOT analysis of the FLEXGRID tool for Flexibility Market Operators (FMO)

Strengths Weaknesses
1 Innovative productddressing 1 Need forbuilding up B2B partnerships
coordinative and numericahallengeof before release
Flexibility Markefparticipants 1 Very theoretical approach (at the

1 holistic approach considering markend
userspecific expectations/benefits of an|
integrated FlexMarket

1 Optimized data and information exchang
betweenFlexGridATPusers

1 Adaption/Improvement of models and
algorithms considering operational

moment)
Lack of suitable regulation from system
operators to purchase local flex
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