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Abstract

This report validates the Local Flexibility Aggregator (LFA) mgided business model thugh the
development oCostBenefit Analysis(CBA) for the three identified Mas2tering business cases. CBA
are developed using the results of the simuldbased tests conducted for the UK Low Voltage Grid.

[End of abstract]
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Executive summary

The am of this reportis the assessment of the economic performances of the Mas2tering solution and

the validation of the Local Flexibility Aggregator (LFA) mustided business moddihis is done using

the results of the simulatidmased testsonductedor a rderence LVG in the Cardiff area, consisting

of 184 users. Thigla@a is usedto develop and assefisree Busines€ases(BCs) targeting different

phases of the local flexibility market transition from embryonic to matharacterised by gramg

levels of penetration of smart assets and renewable energy sburcest he document t he @l
a unit of measure to assess scaling the mastering solution (e.g. 50 2@ -prosumers)

Cost Benefit Analyses (CBA) developed for each@vide a indication of the profitability resulting

from the implementation of the Mas2tering solutiorthe three phases of tinearket transition. The
analyses are based on several representative smart grid scenarios, developed as part of the project
demonstratin activities and reflecting the expected evolution of smart grids in European coditegs

also usecost information provided by project key partnarsd information collectedrom energy
stakeholders during the project dissemination event

The fird BC, targeting the embryonic pha@e5 year timeframdérom now), seesa telco or a supplier

taking the role of the LFA to offer ihome optimization services to enders. This is done mainly for

client retention/migrationoupled to th opportunity to fier a new service (energy managementilso

to potentiallybundle other serviceIhe low available flexibility forcetelcos/suppliers to target only
prosumers able to generate enough value to sustain operative costs and repay capital costs for the
eguipment in a reasonable timeframe (3 years). The deployment approach is therefore modular and
driven bythe macro trends on penetration of smart assets and RES at residentisB#sesl.on the

CBA, the number of involved prosumers in the reference LV@eaarirom 5% to 18% according to
available flexibility, with total value exchanged intheranged33L 57 U and maxi mum r e
the telco/supplier of b 9 2 This.revenue is loss avoidance in amalysis meaning that suppliers or

telcos will only at (today)if they see it necessary to protect their market positioio posture now for

future scenarios whertne penetration of flexibility assets is higher, or they have bundled service
offerings thawill create synergies with the Mas2tering sauti

The second BC, targeting the growth phasé (gear timeframerom now), sees an independent
Wholesale Market Aggregator (WMA) startingL&A businessand offering local energy trading
servicedo increase its flexibility portfolio anceduce risk whe participating in global markets. In this
phase the WMA might be in competition with tedtsuppliers that have already started LFA businesses.
Its approach for deployment is also modudesthe available flexibility does not allow for a wideale
implementation of the solutioBased on the CBA, the number of involved prosumers in the reference
LVG ranges from 12.5% to 18% according to available flexibility, with total value exchanged in the
range 20611 4729 U and maxi mum r e v e nGiven thisoesult, ttolceatd VMA o f
million of turnover would requirdeveraginga pool of385000 potential participants and setting up
contracts with thoseith enough flexibility to benefit from flexibilitynanagement. This is why early
moves in this space are typically targeting areas of high flexibility penetration (e.g. such as newly
renovated social housing) or are part of incentivized deploym&oatess t@nd contracting witlharge

pools of prosumersith enoughflexibility to makeLVG flexibility management profitable is a key
barrier for WMAs or other independent acttirat donot already hasrcontractuatelationships in place
(such as suppliers and/or telcos)
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Finally, the third BC, targetg the mature phase-@2 year timeframéom now), sees a partnership
between the WMAand the supplier (or a telco that has significantly extended its seiviceise energy
sector)to start @ expand existing LFA businessand tocreate synergie® maximiserevenue. The
possibility to gain additional revenue from client retention indh participationin global markets
allows the supplier/WMA to diversify its offemcrease the number of participants and maximise its
global revenueBased on the CB, the number of involved prosumers ranges from 14% to 47%
according to available flexibility, with maximum revenue for the WMA/supplier,8f3 1 In ¢his
phase the DSOalso participates in local markets to buy flexibility and deal with congesticran
alternative to grid reinforcemerResults for the DSO show that flexibility is a viable alternative to grid
upgrade.One way to look at this result is thiar every 1 millionprosumers on the grid, there is a
potential 421 million business modejpportunity.

Each BC provides recommendations on how to implement the Mas2tering solution in a profitable way
for the player taking the role of the LFA, thus validating the Mas2tering-sid#id business model. By
looking at the whole flexibility marketransition process, the deliveraldéso providesa potential
market penetration strategy and evolution path for the Mas2tering solution.
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Abbreviations

AGR Aggregator
BRP Balancing Responsible Party
CAPEX Capital Expenditure
CEMS Customer Energy Management System
CHP Combined Heat & Power
DER Decentralised Energy Resources
DFR Digital Fault Recorder
DNO Distribution Network Operator
DSO Distribution System Operator
DSSE Distribution System State Estimator
EB Energy Box
EV Electric Vehicle
GPS Global Positioning Satellite
HAN Home Area Network
HV High voltage
HW Hardware
LFA Local Flexibility Aggregator
LV Low voltage
MAS Multi Agent System
MV Medium voltage
OPEX Operating Expenditure
PLC Power Line Communication
PMU Phasor Measurement Unit
PV PhotaVoltaic
RES Renewable Energy Sources
RF Radio Frequency
SGW Energy Box
SM Smart meter
SSCP Secure Stateless Communication Protocol
SSM Smart SukMeter
ucC Use Case
us User Stories
USEF Universal Smart Energy Framework
WAN Wide Area Network
wp Work Package
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Definitions

- Prosumer. this indicates an active consumer that is able to provide flexibility (either through
local generation or use of smart technologies)

- Local community: collection of consumption and/or production nodes that are matgged
singleenergy managemeaettity (ESCO, aggregator, local authority energy departmé&hd;
nodes of docal communitybelong to a portion of the grid supplied by an individual MV/LV
transformerbut several local communities, each relatedrt@m@ergymanagement entity, can
coexist in the same geographical area

- Local Flexibility Aggregator (LFA): the LFA represents a local community of prosumers
within the MAS2TERING framework

- Neighbourhood collection of consumption and/or production nodes belontinthe same
geographical area (e.g. all consumption/production nodes of a stpptsitely to a local
community, that relates to the energy management entity, a neighbourhood includes all nodes
located in the concerned area, regardless of their enengggament entities.

- District/ LV sub-grid: portion of the LV grid supplied by a single MV/LV transformer;

- Balancing services services required to ensure that electricity demand and electricity
generation are always balanced in operative condition. Elglgbaever systems require have
the energy supply matching permanently and perfectly the energy consumption ctiraereal
basis. Any unbalance induces frequency deviations which can lead ultimately to -auilack
Energy balancingsimanaged at BRP (badeing Responsible Party) level through financial
incentives (unbalance penalties), national level by TSO and European level by ENTSO

- Ancillary services: services provided to the TSO / DSO.eSacover voltage regulation with
reactive power, frequencygelation with active power, curtailment, blaolt start, etg

- Energy Box commercialdeviceto be installedn residential and small commercial premises,
able to communicate with smart appliances and technologies and with the smartTimeter
device carprovide the resulting actual consumption/generation ddtartbparty components
and caroptimize home load scheduling according to external signals.

- Scenario/User story specific event/situation associated with one of the three UCs of the
project. Thigs implemented as part of the demonstration activitiesgess the achievement of
one or more specific objectigef the project.

- Flexibility buyer (or flex buyer) : a prosumer without flexibility (e.g. without flexible assets
and smart appliances) thparticipates in the local flexibility market to buy surplus of PV
generation from other prosumers.

Deliverable D1.7 11 Version 1.0
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DISCLAIM ER

been all reported in Euro

Data used for the economissiessments reported in this deliverable have been obtained fro
results simulatiofbased tests carried out using as reference a district in the Cardiff area (Ul
from cost information provided by project partners atiter European organizations. Values ha

(04), considerin
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1 Introduction

This report is dedicated to the validation and refinement of the the Local Flexibility Aggregator (LFA)
multi-sided business modelgsented in deliverable D1ahd the provision dfey recommendation for
the market penetration of the Mas2tering solution.

The analysis conducted in deliverable D1.5 led to the identificatiBiBokinesCasegBC) related to
different flexibility marketmaturity phases:

1) BC1: Embryonic phase- Use of the LFA business model opportuntly a supplier/telcdo
increase competitiveness, expand its vaddeled services, retain or grow its client base and
answer the call to empower consumers from either prossith@mselves, regulation or market
pressures

2) BC2: Growth phase- Use of the LFA business model opportunity by an existing industrial
aggregator to provide flexibility management services to prosumers within a Local Energy
Community to increase their fkility portfolio and to facilitate the formation and goals of
Local Energy Communities

3) BC3: Mature phase- Partnering between a supplier and independent aggregator to exploit the
LFA MSP business model opportunity in a fully functioning flexibility matklace where the
DSO is a flexibility buyer

The three BCs are derived from the LFA masitled business modahdin each of them the role of the

LFA is taken by a different market playactor (supplier, telco, independent aggregatgrartnership).

The gope of this deliverable is the development of Bestefit Analysis (CBAYor each of the listed

BCs. Thesareconducted using the results of the Mas2tering demonstration activities and in particular
the outcomes of the simulatidrased tests aihe Cardiff grid.CBA are used to assess the profitability

of the Mas2tering solution in the three flexibility market maturity phases and to identify key
requirements, challenges and barriers to market penetration.

The overall result ia step towarthevalidaion of theMas2teringnulti-sidedbusiness model and a set
of recommendatiasifor its implementatiorin European countries.

The document is structured to provide the overall methodology used (chager &) updated market
analysis (chapter 3with focus on market drivers observed in the 20067 period. It continues with
the description of the input used for the doshefit and profitability assessment analysis (chaptdt 4)
then includes the validation and assessment for the three smisases (chapter 5), key findings and
recommendations (chapter 6) and conclusions (chapter 7). It also includes Arleici\reportkey
events/activities observed as parhwirket watchactivitiesduring the 201€017 biennium.

Deliverable D1.7 13 Version 1.0
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- Updated market analysis
for the biennium 2016-2017

=

1) Introduction

2) Methodology

v

3) Market analysis

v

—

4) Cost-benefit Analysis &
Profitability Assessment

A

- Development of Cost
Analysis for each BC

- Key results, challenge and
barriers

v

—

5) Business Cases Validation
& Assessment

v

6) Key findings

- Methodology used
for Business Model
refinement validation

- Analysis of cost & benefits as
provided by project partners
and demonstration activities

- Key results of the three
Business Cases

- Recommendations for the
penetration of the Mas2tering
solution on the market

Figure 1. Visualisation of the Report Structure
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2
2.1

M

ethodology

Overall strategy

The approach used for the validation of the LFA M8itledPlatform (LFA-MSP) businessnodel
follows a set offour distinct phases. Thetarting point arehe BusinessCases(BCs) reportedin
deliverable D1.5, which target three diffatgotentialusers of the business modelthreedifferent
market maturity conditiong.he £ope of the work presented in this deliverable is therefore to:

1)

Demonstrat.i

on

activiti

2)

e s

conditions required to achieve profitability

3)
4)

DevelopconcreteCostBenefit AnalysiqCBA) for each Business Case, based on the results of

(as

reported

Findise and generalise each BC to convert it into a final Business Model (BM);
Extract key information from each BM to assess replicakalitg wide market penetratian

The methodology is a combination of tdpwn and bottorup approaches. Tharee BCs reported in
D1.5 have beerderived from the LFAMSP business modehrough a typical toglown approach,
starting from the analysis of market needs, passing through the definition of a business storyline and
arriving to three different value propositions in different marketurity conditionsThe turning point

is the validation of the three B@ss i
concreteness and representatives of resliften, the three validated BCs can be abstracted using a

ng

the results

of

bottomup approach, that make them applicable in a larger set of scenarios.

Each CBA has been developed using the following structure:

- Initial analysisbased on the market strategy and the valuegsitipn of the player acting as
LFA. The structure used is the same as the one reporkégure2 for the prosumer.

services to maximise my cost-
saving

STRATEGY CONDITIONS CONSTRAINTS
I want to reggsctimy energy | do not want solutions that I need to be active if | want to
GOAL impact significantly on my achieve my goal and
1 want to be greener comfort maximise cost-reduction
. 4
HOW TO | buy the Mas2lering E I can invest my money for the I must respect contractual
uy the MasZlenng Enerdy energy box, but only with agreement with the LFA
ACHIEVE THE Box apq e conlract for ayback time lower than 3 (service provider)
GOAL flexibility management pay P

years

| can pay a fee for the
flexibility management
services, but | expect to get a
profitable service

Figure2: Market strategy and needs of the prosumer

n

Validate each Business Case ghyowing profitability of the Mas2tering solution and/or the

t he ,thensuket er i

D6 . ¢

ng
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- Documemation of costs (provided by key project partners) and benefits (extracted by results of
demonstration activities;

- Analysis of costs and benefits in different scenarios to assess profitability deriving from the

implementation of the Mas2tering solution;

- Conclusions and identification of key outcomes

It is noted that development and finalization of CBA has taken into account the feedback provided by
key stakeholders attending the Mas2tering workshop at the Sustainable Places Conference 2017. The

outcomes bthe workshop can be found in deliverable D1.4.

2.2

Scoping and data gathering

Business Cases are fed directly by the results of the demonstration adivitiby the key outcomes
of Deliverable D6.3and WP1 has worked hamhdhand with WP6 throughout thienal reporting

period to ensure consistency

betwdsam.

In particular, the results provide the scope of the business analysis undertaken insScHaptrsure
consistency with the Mas2tering storylimajnique relationshipetween results of simulation activities
and BCs is establishedssummarised ifrigure 3 below.

Ry !

Aggregator

£ 4
P Resed |

#
[os0 SR
__ fod B
| 4 bk

Rt 8 4 :
B bed

,i !
ﬁ’i

Home
Optimizing the
energy bill

Energy Community
Optimizing the
community energy bills
(copper plate)

Local Energy District
Optimizing community
energy bills and DSO
capacity management
(grid constraints)

BC1: Competitive Clusters
Supplier assumes the LFA
business model opportunity for in
home services & client retention

UClt &=

BC2: Vertical Markets
WMA assumes the LFA business
model opportunity to broaden
flexibility portfolio & reallocate
small pockets of flexibility

ucz2 ==

BC3: Functioning Market
Suppliers & WMAs pair to assume
Uc3 4===> LFA business model opportunity
in the presence of a participating /
proactive DSO

Figure3: Correspondence between Use Cases and Busiasss C

The set of results used comes from the Cardiff demonstrab@re simulation activities involved the
three UCs in a wide set of conditions (12 different smart grid sceraimssting of four smart grid
projections’ 2020BAU, 2020Green, 2030BAU, 20Greeri and three smart asset penetration levels
Low, Medium, High. This provided enough reliable information on a representative LV smart grid
consistingof threelocal energycommunities and a total of 184 prosumers

Information about cost of the &82tering solutiomnd other parameters (CAPEX and OPEX) affecting
the CBAhave been provided by key project partneus advisory group members and via desk research
activities to the best of our abilitThese parameters and the values utilincithé aalysisare reported

in dedicatedableswithin Chapter 4
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3 Updated market analysis

Smart grid serviceareevolving atvery high speedcrossEurope During its lifespanthe Mas2tering
project has seen thdevelopmentf aggregation servicea icountriessuch as UK and Fran@and the
progressive interest of energy playen concepts like Demand Respon@@R), Local Energy
Communities and Local Flexibility Management

This section aims$o provide an updateon the market driverebservedn the 20162017 period with
respect to whataspreviouslybeerreportal in Deliverables D1.6 and D1.5 and also highkgixamples
of how the Mas2tering project has dealt with and in some cases anti@pategingnarket needsThe
analysis focuses on the followingykareas:

- Openingand growingof Demand Response services in EU countries
- Evolution in the role of the usend of the independent aggregator
- New enablingechnologiesand businesses

In addition to what reported in this section, Annex A includes a markethwaith a list of key
documents, directives and reports published in the bienniumZ@Ein EU countries and worldwide.

3.1 Opening and growing of Demand Response services in EU
countries

Demand Rsponse and flexibility management are two wafysxpresgig the same concept, which is
thepotential to shiftn time the use of electrical loads based on an external request (explicit or incentive
based DRor throughinternal optimization (implicit or codtased DR)

DR services are expandingEU countries While implicit DR is mainly driven by Timef-Use (ToU)
tariff structures, which arenow quitewidespread throughout Europe, explicit DR servicesarently
available only in someountries and associatedparticipation inbalancing markets (mainly fggency
response) and peak management (e.g. Critical Pedkdiridhe UK).

. Commercially active

Partial opening

Preliminary development

Closed 4
Not assessed
&

Figure4: Map of explicit Demand Response developmeriiurope[l]
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Figure4 reportsthe penetration of explicit DR servicesEuropean countriga 2017 Most of them are
already active at commercial level, while others are opening or developing preliminary sétaliges.
whilst marked aglosed in the figurehas established pilot campaigns to open the balancing market to
Demand Responsan update in the associated regulation is expettigdg 2018

An introductory table with a list of Independent Aggregators active in Europe (mainly Gelffnange,
UK) and USAhasalreadybeenincluded in deliverable D1.5 (see Table 4 in D1IB)this section
greaterfocus is givertowardshow these companies natoney and proviglvalue to their customers

So far aggregators and players involved in tHe ¥alue chain have mainly targeted the industrial sector,
characterised by higher volumes (in terms of flexible loads) and lower risk, due to easier controllability.
The most commonly utilised DR control mechanism is direct load cdirolvheresingle assatof
significant loadareindividually controlled in a central wayrthe same approach has been used in the
tertiary sector with HVAC systesof significant sizé. Companies like Flexitrici; Kiwi PoweB, Open
Energ#, Origami Energ§y, Voltaliss are currentlyoffering these services to their client portfslend
participating in DR markets in UKnd France

The implementation of flexibilitymanagement solutierin the residential sector is ngtet seen as a
priority by companies involved in DR servigedue to theequirement forromplexmonitoring and
control, theimited availability of flexible loads the regulatory barrie@nd thereforéhe overallhigher

risks associatedwith flexibility aggregation UK Aggregators directly provided this feedback in
declining our invitation to WS#4 at Sustaitalf’laces even though they were close to the event and
even though they are doing business witie of the project partnerdlevertheless, commercial
examples ofDR services applied to the residential sector are already present in Local Energy
Communities(LECs) in EU countries like Netherlarfdand Belgium.Typical applications are eco
districts wih high penetration of renewables asocial housing distristcharacterised by similar
housng configuratiors and governmendriven deployment of smart assdtsthese districts assets are
controlled in a central way to support local distributors in ajmsr and maintenance activitigsjt are
rarely characterised by new market mechanisms or coupling with existing ones.

In other caseservices are based on specific sources of flexibilityis is the castor companies like
Moixa8 in UK which focuses ostorage systemand theuse of aggregated flexibility to participate in
DR marketsOtherexamples are companies like Conjoule GflHd LumenaZ® in Germanywhich

1 http://www.edie.net/news/6/10-projects-that-show-demand-response-is-the-future-of-energy-efficiency/ accessed
on 30/08/2017

2 https://www.flexitricity.com/en-gb/ accessed on 30/09/2017

3 http://www.kiwipowered.com/ accessed on 30/09/2017

4 http://www.openenergi.com/ accessed on 30/09/2017

5 https://origamienergy.com/ accessed on 30/09/2017

6 http://www.voltalis.com/ accessed on 30/09/2017

7 http://www.devo-veenendaal.nl/ accessed on 13/10/2017

8 http://www.moixa.com/ accessed on 30/09/2017

9 http://conjoule.de/en/home/ accessed on 30/09/2017

10 https://www.lumenaza.de/ accessed on 30/09/2017
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have created a pseudo local market of flexibilithere they buysurplus of PV generatiorrdm
residential and neresidential consumers living in a given area anseléit to other consumewsgithin

the same area. The concept is not very different from the Mas2tering UC2, although it is not coupled
with local management of flexibilitgnd is ot hometo-home

Quite interesting is also the case of Swisscom Energy Solution that, in partnership with Repower AG,
addresses the residential sector with the Tiko solitidiko aggregatekads of residential customers

by instaling a kit composed of m energy boxplus smart plugs that allow tmntrol dectrical heating
devices andustomeboilers.In this way Tiko provideancillary services to the Swiss TS@ particular
secondary reserve to reatklligently to fluctuations. If the productionajrsssome heating devices will
slightly delay their cycle until full production resuma&gko guarantees its customers a maximum time
shift of 30 minutes or 0.5 degree in temperatures. It has 6500+ participant households.

Globally the potential for DR in@30 is estimated to be around 38 GW for commercial buildings and
up to 100 GW for the residential secf8}, [4].

Theoretical potential demand responsein 2030

B Industrial Commercial Residential
Average load reduction potential in MW
5000 10000 15000 20000 25000 30000

Belgium
France
Germany
Italy
Netherlands
Poland
Portugal
Spain
Sweden

Jnited Kingdom

IllI'I'IIIl ©

Rest Europe

Figure5: Theoretical potential demand response by 2030

Many structured companies and stgm are providing DR services and aiecreasingly investing in
DR technological developments while waiting for a final and complete regulatory framevbedame
established This suggestghat most of the potential shown iigure 5 will be converted into real
flexibility and that enablers like the Mas2tering platform will play a key rolearrémsition.

3.2 Evolution in the role of the userand the role of independent
aggregators

The report AArggwcodesalmdrod, einegsued by the Europ
Summer Energyarkage on July 2015, defined the rights of energy consumers under EU legislation and
highlighted the importance of their empowermfsjt Concerning the Mas2tering key concepts, the
document emphasizéthe importance of collective schemes and community initiatives, Valcatand

11 https:/itiko.ch/page/about_us/?lang=en, accessed on 8/3/2018
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regiomal authorities can play a key role in improving energy efficiency, increasing use of renewables
and encouraging. Demand Responseo

The Winter Package, issued by the Commission dhNefvember 2016 has strengthen this vision,
providing recommendations omtw t o achi eve this objective and ¢
economyo. I n r etheddldawimg# poinishaye beers furtimes assessedhe package

1) Energy poor and vulnerable customers must be protected when it comes to energgiaetail
While Article 5 of the Electricity Directive states that suppliers are allowed to determine freely
the price of electricity to their customers, not all the electricity users are the same and their

Aempower ment 0 wil |l o0 c caneedfitmartebdsdd eetaiepridesthmia c e s .
protect vulnerable consumers. And this is even more important in contexts where disposal of
flexibility plays a major role in defining t1l

2) Energy lills must contain more information on\Wwaenergy is used. This includes actual price
and use of energy and graphical comparisetwveen different periods;

3) Active consumershat want to directly participate in the energy marketst be supported by
a combination of newdigital energy technolog& provided that access to data, privacy, data
protection and cyber securifigpects are all regulated and properly taken into account. Access
to data and use of data is particularly relevantijtforust define how parties gaining access to
data (e.gDSO, TSO, aggregators) can use them.

4) Final consumers are encouraged to participate in organised markets either through aggregators
or on their own and are allowed to contract directly with an aggregator without prior consent of
the supplier(Art. 17.39. In addition, aggregators are not required to pay compensations to
suppliers or generators (Art. Ba).

It is worth noting thatthe Mas2tering solutiois aligned with the renewed aspirations of the EC and that
most key elements reported in the Winter Packeye beeranticipated by the projedn particular,
point 3) is fully covered by the Mas2teringlatformasit is an ICT solution that enablggosumers to
participate in implicitand explicit DR schemes in a way that ensdeda privacy and protectiogainst
cyberattacks In relation to point 2Mas2tering cannot act on tle@ergybill, but it is able toprovide
prosumerswith information on theiconsumptiorthrough Tb Suider User Interface. In relation to
point 1), the MASbased nature of the Mas?ing optimizatiorand market mechanism allows for the
implementation of decentralised marketsed mechanisms where the retail pigca variable inputa
each specific user without compromising the overall functionality of the platfarotherwords the
solution is flexible and adaptable to different retail imgeschemesk-inally, point 4) requires a separate
analysisasit hasalreadybeen heavily challenged by suppliers and authodiigesto its potentidmpact

on power market functioning. Thadt thatprosumers are not required to contact their supplier to start
a negotiation with an aggregator and the fact thategggors are not required tcompensate suppliers
andgeneratas for the flexibility they shift could creatieulk energyand imbalace issus Both issues
originatefrom the different roles of supplier and aggregator. A supplier purchases energy on the energy
markets (dayghead and intraday) and resédl their customers, but must ensure the enptgghased

is actually consumed drpays penalties for imbalances. The aggregator participates in different markets
(including imbalanceshy bidding to meet requests foincreases/reductions demandat given
intervals In practicethe DR actionof a consumer associated with an aggregédty example load
shedding creates a deviation from the amount of energy procured by the supplier fmrrikisner. In
these circumstances we have:

- A supplier paying for energy but not invoicing its value to the customer and also paying
penalties foimbalances;
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- An aggregator selling energy on the market without having paid for it.

In Mas2tering the relationship between aggregator and supm@®rbeenthoroughly analysedn

deliverable D1.6 and in the definition of the market mechanisms in techmeibarégbles and alsmo

deliverable D6.1Although none of the scenarios definedas2teringalignswi t h t he EC6s Vi ¢
Mas2tering market mechanism has been aligned with the USEF framevesriuie flexibility ando

avoid theoccurrence of theforementionedssues. Suppliers and aggregators, when separate actors,
participate in the markets with a specific hierarchy and/oxbiianging data among themselves.

3.3 New enabling technologiesand businesses

The energy industry is constantly evolvingritegrate new technologigsrovide new services, attract
customers and improvmarket mechanism&'he biennium 2012017 has seea hugeamount of
interestaround the concepts of 10T, digitalization and big daklfoughthese conceptsave previously
beensubject to debat@nd in practice represent the foundation of the Mas2tering projgetgstfrom
energystakeholderdas recently started gainmomentum.

Suppliers distributors andraditionalplayers involved in the energy value chain at diffefewels are
starting toacknowledeg the value of data and dataivenapproaches for decision making and the new
opportunities deriving from the use of data. Collecting data implies being digijtabyensuimg end

users are continuously connectedhe networkand providng valuable informationA great pusho

this transition has been given by the digitalizatiothefindustrial sectafa proces€ommonlyknown

as industry 4.0or the fourth industrial revolutignwhich started with the aim of impving the
productivity of industrial processes, but has extendtexthe energy domaims this has a key role to
play inproductivity. Industry 4.0 might seem far from DR and flexibility management concepts, but has
represented the trigger for increasihg interest in datdriven approacheand the emergence of Energy
4.0.

The first (well-known) key enabling technology fatigitising the energy industiig the energy smart

meter, whose roll out was mandatgdhe EU Third Energy Package and is now pesging at different

rates in EU countries. The smart meter enables the collection of consumption data with high granularity
(30 minutes or higher) and the most recent versions include measurements of electrical parameters (e.g.
voltage and current, instameous power) and communication ports to other smart deldaés was
commonly collected and used only for billing purposes, but their use is now much more relevant for
developing and offering new servic&dlith respect ta few years agosuppliers in EUcountries are
starting to provide their customers witbw services, such awbile applicatiosor web services where

they can monitor their consumptions, do simple comparisons and set alarms. This is done mainly for
client retention/ acquisitionpurpogs An example is the Genitissystem launched in Italy by Eni for
residential customers, that allows monitoring of energy consumption and comparison with other houses
within the same category. Similar services are provided by other suppliers threbhgbse solutions

or external providets

In parallel to these new servigashich are limited to the commercial relationship between suppliers
and consumerand are provided mainly for client retentiggurposesthe energy landscape mw
experiencing the aggssive market positioning of new potensiators Thesestartups typically backed

12 https://enigaseluce.com/genius/diario-energetico accessed on 20/11/2017
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by large industrial and technology providers, are riding on the digitalization wave and developing
machinelearning, highfrequency trading anpeerto-peersolutions forenergy transactionssing new
technologies such as blockain and crypto currencieBlock-chain is essentially an enabling
technology thafprovides apeerto-peer network for trading units of value in which every market
participant has a record of evaransaction between all partieds wi t h A |, thiglextendsr y 4. 0
beyondthe energy sector, but tipetentialapplicationdor DER management anldcal energy markets

could change the traditional paradigm of endrgysactionsThesestartupsclaim they could be the

Amazon, Apple, Facebook or Google of the energy industry, completslyapng the supply chain

and replacing the traditional relationship between consumer and supeiiectly in line withthe EU

aspirations of empowering consumers.

In this evolving contexthe positiorand potential rolef the Mas2tering solution is even stronger than
it waswhen reported iD1.5. The MasZ2tering platform is an enabler to local flexibility management
and is flexible in terms of market mechanism, reacy and market validation mechangsm
Technologies like blockchain and use of cryptorencies could be easily applied to the Mas2tering
MAS-based solution by simply adding layéosthebasic optimizationThe decentralised nature of the
optimization #diows for different players to use it, as already highlighted in previous deliverables.

3.4 Focus on Telcos and Utilities

The call textunderlying the Mas2tering projebad as one element collaboration between utilities and
telcosbased on sharing infrastruce and making new business models possitl¢he conclusion D

our work, we still find this elusive and that utilities and teltosan increasing degree consider
themselves competitors rather than collabora@astner TIM has shaped the foNing remarks and
insightsthat use examples from the Italian marketdmrvey themes that extend beyond Italy

3.4.1 Utilities are increasinglyinvading the telco core business space

Competition between these two types of stakeholders grew up to ihadeldcommunication core
business space. Evidence of this are for instance the following facts:

1 Enel Open Meter in ltaly is a company offeringréilio the home and that recently also
respondedo the call formobile 5G projects The 2.0 smart meter offea range of khome
services and predicts 36 million installations in the upcoming decade.

1 A2A Smart City is developingh Milan a communication network specialized for loT devices
and smart city serviceShey offer B2B communication services to A2A aaido to third

parties.
3\ g A2A Group
e nata .
A, a A2A has a key ol in the city: A big challenge inspired by our excellence:
Z 31 nmer innovation, quality, efficiency,
/T smart city an e
- @ sustainability, transparency, respect and,
3 v L above all, listening people. -
(w) 13,494
(%) 1.45 MLN

PER DISEGNARE LECITTA’ DEL FUTURO

Figure6. Images of A2A Smart City
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3.4.2 Utilitesiit hi nko as tel cos

Figure 7 showsan excerpt from the Strategic Plan of Enel 20088 i F u | | Speed Ahea
Digitalization and Consuméid0 The Enel strategy includes plans for providing connectivity services
suchasthdi Conimetly Layer o, A C lo.orhedstrategyificluded als® plang foro r m
providing new ICT services, such aart wearable devices, 0T Industry 4.0 Services,[Bigt a , é

All keywords thatoneshould expecto find in the Strategic Plan of a telco.

Figure7?. Extract from Enel 6s Strategic F

3.4.3 Market Positioning

Utilities are in the best position to provide Home Energy Management Setwittesr customersand

as one might expect, many utilities are moving aggressively into this spheg. do use the
communication facilities of telcos but this can be done without any particular partnership between
utilities and telcos.

In some caseshe situation at thenoment with telcos is not aggressive enough as several players are
still thinking on howto improvethe communication network and not enough to the services. There is a
serious risk they will lose the momentamd find themselves outks of this market opportunityelcos

do have service offerings in some cases but it is clearly the case that the utilitiesiagegreater
successt the moment.

13 Available at: https://www.enel.com/media/press/d/2017/11/enel-2018-2020-strategic-plan-full-speed-ahead-on-
digitalisation-and-customers
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