Fostering Energy communities

Eva Winters
TNO

Positive Energy Districts
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Positive Energy Districts

What is an energy
ity?

communi
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Thesis |: Only by working together we
will be able to decarbontZ&




Some facts about a changing energy market ‘#: O te | | 6 r

Positive Energy Districts

Production and consumption

Energy markets used to be solely dominated by large scale producers
(often fossil based)

Small household customers just ‘use’ energy, they don’t produce

2020 research

n’s Horizon

Balancing

For keeping the system in balance at all time: the system operator has
agreements with large producers and (industrial) consumers

ceived funding from the European Unio
ation programme under grant agreement No.864374

Grid management

For staying withing the available net capacity the TSO/DSO has
agreements with large producers and industrial consumers

and innov

()
o
«
©
e
-
|9
@
]
I
[oX
©
e
=
e
«
.
A,




Large scale Industrial loads/ Local Prosumers/Consumers
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Changing relations




Some challenges due to a changing energy ig' O te | | 6[’
mal'ket Positive Energy Districts

Increased RES will cause challenges in terms of balancing
Electrification will be a challenge for grid capacity

Many new participants will be a challenge for security of supply
Many small producers will be a challenge in terms of contracting

2020 research

n’s Horizon

To solve these challenges we can go roughly two directions:

Keep everything as it is: only large players ‘taking care of everything’
(not an option)

Working together

ceived funding from the European Unio
ation programme under grant agreement No.864374
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The role of the collective in the future energy i' aQteliefr
system and Eu energy markets Positive Energy Districts

Energy communities: 4 official definitions of energy communities, active
consumers

EU exploring Energy hubs and collaborative approached for businesses

Implementation of aggregation: combining multiple customer loads or generated
electricity for sale, purchase or auction in any electricity market
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What are ECs in EU legislation? #29QtCliCf

Art. 2 (11) (Directive 2019/944)
citizen energy community’ means a legal entity that:

(a)is based on voluntary and open participation and is
effectively controlled by members or shareholders that

are natural persons, local authorities, including " Governance
municipalities, or small enterprises;
5 (b)has for its primary purpose to provide environmental, = Purpose

n’s Horizon

economic or social community benefits to its members or
shareholders or to the local areas where it operates rather = Activities
than to generate financial profits; and

(c)may engage in generation, including from renewable
sources, distribution, supply, consumption, aggregation,
energy storage, energy efficiency services or charging
services for electric vehicles or provide other energy
services to its members or shareholders;

ceived funding from the European Unio
ation programme under grant agreement No.864374
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EU definitions of Energy communities

Citizen energy community (art. 2(11) and 16 EMD 2019/944)

Renewable energy community (art. 2(16) and 22 RED 2018/2001)

g&.atelier

Positive Energy Districts

Active customers (or jointly acting customers) (art. 2(8) EMD 2019/944)
Jointly acting renewables self-consumers (art. 2(15) RED)

Renewable Citizen energy | (jointly) active [ Jointly acting
energy community customers renewable self-
community consumers

Organisation X - -

Governance X X - -

Renewable X - - X

geographic proximity
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Positive Energy Districts

Thesis 1l fostering energy

communities takes more than

a definition
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What should energy communities be able to do? ‘a: ateliefl

Positive Energy Districts

Activities: .

I Generation ’ "'//4///
Distribution (optional) ‘

Supply
Consumption

Aggregation
Share

Energy storage
Energy efficiency services

Charging services for electric
vehicles

Etc.
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Current status of EC in Latvia @.Qtclicf

From RESCoop:
The transposition in Latvia Is in progress
Energy communities are defined by Law
However it is unclear if supporting laws and regulations are in place

According to the progress report from RESCoop:
No formal assessment of potential barriers has been carried out
Removal of unjustified barriers is not assessed

Technical regulations around energy sharing are currently being
developed

State-aid schemes are explored, but not yet in place
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Positive Energy Districts

How to support energy communities?

A few examples from the NL

/€798 0N 1uswaau3e JueJd Jspun swwesSoud uoljeAouUUl pue
y24essal 0Z0¢ UOzIoH s,uolun ueadodny ayy wouj Suipuny paAisdal sey 109foud siy |

D

x

x
x
*x

x

x
x




2 qtelier
Some Dutch facts e. 0t

' Today there are around
/00 energy communities

I 60+ business parks are
exploring the possibllity to..,- CZp—

(bedrijventerreinen)

Schiphol Trade Park lnnofase Duiven
b e an energy hub —

Zonneparkfabriek Azewijn Lorentz Harderwijk

Lochem TPN West Nijmegen
De Mars Zutphen Energy Valley Montferland

, Port of Amsterdam Flight Forum & Airport Eindhoven
Medel Tiel Haven 1-8 Waalwijk
ECUB-Lage weide Majoppeveld Roosendaal
1Since approx. 2014
INce .

Kraaiven/Vossenberg Tilburg
ArenA Energy Poort Steenakker Breda
Pannenweg Nederweert Platform Ondernemend Meierijstac
Dpolder ALEC Ladonk Liempde
] . De Hoek-Tufsteen Amsterdam ETP Midden Drenthe Wijster
De Zwette Leeuwarden Tuinbouwgebied Klazienaveen
n a I LAB Lelystad GZI Next Emmen
Ha\;gn Den Helder Getec Emmen
Apeldoorn Noord Energiecam
Pus Leeuwarden
) ] - Smart Energy Hub Zwolle-Noord Int. Bedrijvenpark Heerenveen
tl . E n e r I e ,“ é“ bedl;;j\z)enpark Deventer Park 15 Nijmegen
et nergichub Kempisch Bedrijvenpark Bedrijventerrej - i
a S S O ‘ I a ‘ ’ I l y - RJ/Iand/Reimerswaal/Groene Kamers Clusttjer Eemsh o e
Hoog-Dalem i i
- Agriport A7
LEF in Eemnes y
Hoorngo
Sal I I‘ bl I nergy O SterkopstroomDenHaag

ATT Vriezenveen Energyhub Tholen

SB:g:{gtelTeinen Steenwijk Sgﬁﬁ)g}lézfﬁ;:gg?rrgg-eouze'and
oL B tf;r’_g:ﬁg; \'/ggmhzle . ggaéri_)éh;aven Maastrich‘t:>o
) : ei
WFOnJZventertef/nen Hengelo Busines(;1 ",r('ek(-3 L
St Park Culembor

Roermond- Willem Alexander SAE NZ-Zaanstreek-
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Drivers for energy communities @®»AtCliSf

Subsidy/ state aim schemes for individual and collective RES production

Since 2004 individual households with PV are allowed to deduct the
electricity they produce (behind the meter) from the electricity they
consume on an individual household level (so called netting). For every
kKWh they produce they do not pay the sourcing cost (energy component)
and energy taxes.

With the innovation in solar this resulted in a payback period in the
resent years (before the energy crisis) of less than 6 years!

To even out the inequality between households with their own roof a
households with a shared roof, or no roof, a new scheme was introduced
for collectives

Since 2013 collectives, which are either organized under a cooperative
Or a owners association, get a reduction on the energy taxes + vat. The
kWhs are sold to a supplier.

2020 research

n’s Horizon
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Drivers for energy communities lI ;‘i atclicel

Positive Energy Districts

|. Cooperatives with members in the proximity can use the tax
reduction

ll. Cooperative investing in larger installations can get a feed-in
subsidy based on wholesale prices; min price guarantee per kWh

Today subsidies on the kWh price are hardly needed, however...

Due to the experience with wind and solar, getting finance is no
longer a large barrier; we have key numbers and BC is reliable. Banks
are willing to step in.

However, cooperatives that want to invest in district heating are
struggling. There is a lack of experience and financers are reluctant.
Development costs are high.

2020 research

n’s Horizon
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Legal e.Otelicr

What needs to be in place for development of collective RES production

IS.

Right to connect

Right to transport

Right to collectively own assets

A reasonable fee for the produced kWh

A suitable legal entity for the energy community

A governance structure that puts control in the hands of members
(small, non-commercial)

Cooperation with an energy company f.e. to be in charge of
administration and billing, forecasts, nomination, BRP etc. charging
a reasonable fee for these services




Social 0="( QOSE?%UD@!

To support energy communities, citizens need to be able to organise
themselves.

Local governments could play an important role in supporting bottom
up developments in civic society

National government could support the development of energy
communities by providing open-source information on how to organise
and set up an energy community, provide free expertise etc.

Develop support scheme for the initial development phase

In the NL the national association for energy cooperative played a
major role In representing the energy communities on a national level.
They also play an important role in sharing knowledge and hands on
expertise (f.e. movent building, legal and financial expertise can be
used by the individual cooperations)
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Energy communities can do so much more ‘#: ateliefl

Positive Energy Districts

Energy communities (and hubs) can not only play a role in generation,
but also in:

Engagement of citizens and other non-energy market players
Balancing demand and supply

Avoiding grid congestion (optimal use of existing infrastructure)
Development of storage and conversion technology

System integration: electricity and heat, but also power-to-X
stabilizing energy prices

Play a role in more integrated planning

2020 research
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Electrical demand all builc

Worst case scenario

An example from the Atelier
project on congestion

In the Netherlands communities
and hubs are contributing in avoiding T ST o S S E T .
congestion | N Fat_la

Skinny

Atelier: energy community " —
Republica has a transport limitation Short
due to congestion

Flex assets are used to stay | _
under the transport capacity. Only Small
possible due to the community
and cooperation between
Individual connected customers

Due to the community more
customers were connected and
can operate

ch
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Conclusions e.Qtelicl

Working together in an energy community (or hub) is needed in a
decarbonized, decentralized, integrated and digital energy system

Groups can contribute to solving many challenges

Implementation of Energy communities goes beyond defining energy
communities in formal laws.

To really support energy communities and let them contribute to
balancing, congestion etc, additional rules are needed and MS should
actively remove unnecessary barriers

2020 research

n’s Horizon

ceived funding from the European Unio
ation programme under grant agreement No.864374

and innov

0]
fut
%)
©
<
-
o
Q
o
=
Q
2
e
=
*
*




To unlock full potential of Qii Ote“er
energy communities

For the successful deployment of market activities the legislator,
DSO and other energy companies play a crucial role.

Legislator: needs to implement a proper aggregator framework,
needs to make sure that ECs have market access (generation, supply,
aggregation). Look at price incentives and evaluate the market design
for possible barriers. Make funds available for the initial design phase

DSO/TSO: become a (flex) customer of the energy community and
develop your product/market in such a way that not only large parties
but also communities and hubs have access

Energy suppliers: Develop new services and products that support
groups in becoming more active. (f.e. forecasting services, aggregator
services, billing and administration services) Buy energy from energy
communities and facilitate sharing schemes. Be willing to develop new
business models that are not focussed on the kWh you sell

2020 research

Union’s Horizon
No.864374
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2 atelier

Positive Energy Districts

Questions?
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Energy sharing

Eva Winters

TNO

Positive Energy Districts
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suQtelier
What is energy sharing and what to
consider when implementing
energy sharing models?
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https://energy.nl/publications/energiedelen-wat-is-het/
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Energy sharing e.Qtelicl

A special activity for Energy Communities and Jointly acting renewable
self consumers

Proposal for amending Electricity market directive: new article on energy
sharing




European
Commission

ENTEC

Energy Transition Expertise Centre

Harmonized view on energy sharing
implementations in Europe

Report — Multi-supplier models and decentralized energ

m innovation
for life
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Part | EMD energy sharing e.Qtelicl

Proposed art. 15a
Right to energy sharing

1. All households, small and medium sized enterprises and public bodies
have the right to participate in energy sharing as active customers.

(@) Active customers shall be entitled to share renewable energy between
themselves based on private agreements or through a legal entity.

(...)

(c)Member States shall ensure that active customers participating in energy
sharing:

(d)are entitled to have the shared electricity netted with their total metered
consumption within a time_ interval no longer than the imbalance settlement
period and without prejudice to applicable taxes, levies and network
charges;

2020 research
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https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52023PC0148
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Part Il EMD energy sharing e.Qtelicl

(f) have access to template contracts with fair and transparent terms and
conditions for peer-to-peer trading agreements between households, and for _
agreements on leasing, renting or investing in storage and renewable energy generation
facilities for the purpose of energy sharing;

(%) are not subject to unfair and discriminatory treatment by market participants or
their balance responsible parties;
(...

)

(i) Member States shall ensure that relevant transmission or distribution system
operators or other designated bodies:

(jl)mor_lij[or, collect, validate and communicate metering data related to the shared
electricity with relevant final customers and market participants at least every month,
and in accordance with Article 23;

(k%provic_le a relevant contact point to register energy sharing arrangements, receive
Information on relevant metering points, changes In location and participation, and,
where applicable, validate calculation methods In a clear, transparent and timely
manner.

2. Member States shall take appropriate and non-discriminatory measures to ensure that
energy poor and vulnerable households can access ener%y sharing schemes. Those
measures may include financial support measures or production allocation quota.




2020 research

n’s Horizon

ceived funding from the European Unio
ation programme under grant agreement No.864374

0]
fud
%)
©
<
-
o
Q
o
fu
Q
2
e
=
*
*

and innov

- . =0 i
Basis for energy sharing now &« atelicl

Renewable energy directive (2018/2001)

Art. 15: jointly acting renewable self consumers (JARSC): sharing in a building

Art. 2 (16) jo art. 21 Renewable energy community: Renewable energy
communities should be able to share between themselves energy that is
produced by their community-owned installations

Electricity market directive

Art. 16: the ability to arrange “the sharing of electricity that is produced by the
production units owned by the community” among their members or
shareholders based on market principles, even over the public network.




Energy sharing

B Energy sharing is the activity of
administratively attributing
renewable energy to consumers
where the renewable energy
installation is controlled by these
consumers in a shared role of a
non-professional or not-for-
profit producer

B Having control is possible via
ownership or by leasing or
renting

B Whether energy sharing is
energy supply is not something
to be discussed without context!

Having a feed-in contract

Energy Supplier(s)

Having (shared) control of

e.atelier

Positive Energy Districts

Energy Supplier(s)

Feed-in

PV on the multi-

apartment roof

Energy sharing

Apartment resident
without PV

Energy sharing

Apartment resident

with PV on his own —

balcony

Having (shared) control of

Energy supply

Energy Supplier(s)

Energy supply

)
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and innovation programme under grant agreement No.864374

Figure 1

lllustrative example where energy is shared from the PV installation of a
multi-apartment building

Energy Supplier(s) Energy Supplier(s)

Having a fead-in contract

Having [shared) control of
Energy supply

12e43u02 Alddns e duineH

PV on the multi- Energy sharing Apartment resident
apartment roof without PV

Energy sharing

J0 [onuod (paseys) Bulney

Apartment resident
with PV on his own
balcony

Having [shared) control of Energy supply
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Energy Supplier(s)
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Figure 2 Same situation as in Figure 1 but now energy is supplied but not shared

Energy Supplier(s)

Energy Supplier(s)

Having a supply contract Energy su ppl-ﬁ.r

Having a feed-in contract

PV on the multi- Energy supply Apartment resident
apartment roof

without PV

fl'-:-'l;l

L

‘&) 5
":Jr‘-""f;,- Energy supply

Apartment resident
with PV on his own

balcony

Having a supply contract Energy supply

Energy Supplier(s)
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Main goal of energy sharing @®.2QtCliCf

Main goal:

The main goal of energy sharing is to give all consumers access to
renewable assets, meaning they have the ability to participate in
renewable energy projects and benefit from them.
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Benefits of energy sharing e.Otelicr

Reduction in CO2: increase uptake of RES
Grid use (given there are locational incentives)

Energy sharing can be an effective means to empower consumers
that do not have access to roofs or other available space, or financial
means to self-generate/ and/or store renewable electricity

ch
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_ 4 i
Process of Energy Sharing e.Qtelicl

. Energy sharing contract between sharing parties: incl. who will
represent them

Sharing is validated by an authority that checks if there are any
constraints (can be a role assigned to DSO)

3. Sharing result calculator: calculates the result of energy sharing
Registration of the results of sharing and administers the results

5. Settlement: includes reduction of grid fees and taxes, paying the
facilitator, compensate other stakeholders which were impacted,
financial settlement

Energy suppliers are informed of the sharing, since it is registered

search
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Sharing keys e.Qtelier

There are different ways to determine how much energy can be shared.:

Proportional sharing key: Based on the ownership of the participant
sharing (1/10 of the installation means you always get 1/10 of the solar
generation),

ch

2020 resear

Pro-rate: Based on the participant's consumption (if you consume less than
1/10, someone else gets the energy).

A choice can also be made between fixed distribution keys or dynamic
distribution keys.

n’s Horizon

Fixed distribution: key easy to predict for energy suppliers; the situation is
not very different from when someone has solar panels at home.

Dynamic allocation keys: the amount of generation allocated to a
consumer changes and depends on several factors, including the
generation of other participants in the collective.

ceived funding from the European Unio
ation programme under grant agreement No.864374
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Registration models: Where to e, Otelicf
administrate energy sharing results?

Figure 6 Registration of shared energy: where to do the administration?

ch

Part of Part of supply Separate
allocation settlement settlement

Part of metering

2020 researt
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process process process
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From the energy supplier (e.g. cash back)




Requirement for the different Qii Otel'er
models

Table 4 The impact of the registration of energy sharing on Energy Supplies
D ff d | responsibilities
iferent moaels Sharing is registered as Balance responsibility Collection of grid charges and taxes
can lead to an R
impaCt on Metering process Yes, the energy sharing  If a reduction on grid charges or taxes
. responSibiIitieS Of leads to a change in applies for energy sharing, the Energy
; h volumes that fall under a  Supplier has to take this into account
g the Energy certain Energy Supplier when he invoices his customers involved
g Supp“er_ and so a certain BRP. in sharing arrangements.
TZ 5 Allocation process Idem. |dem.
Where such ,
=% : . Supply settlement No, volumes on the Idem. Furthermore, the Energy Supplier
g % Impac_t app“es’ process perimeter of the BRP do  might change his procedure to calculate
% E*é there IS A HGEd 1{0) not change under the volumes that apply to grid charges
E"%E share information mflu.ence of energy and taxes, since he shou!d a.ulsc: take into
£ ) sharing. account the energy sharing: he cannot
25 about the |mpaCt- take the values registered at the
5 Accounting Points.
?% Dedicated settlement No impact. No impact. If a reduction of grid charges
gé process or taxes applies, this is taken care of in

the dedicated settlement process.
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&4 :
Impacts and costs of sharing ®29tClICl

Impacts

Sourcing costs: Supplier made costs for sourcing the energy but did
not receive benefits from the consumer

Change of balance position due to sharing, if sharing is part of
metering or allocation process (models where sharing is part of the
supply process)

Costs
5 steps of energy sharing need to be facilitated

Investment costs in contracting, validation, calculation (ICT should be
In place for: collecting the relevant metering data), dedicated
administration of sharing, settlement; calculating grid and tax charges,
making one energy bill, etc.




&4 -
Facilitating Energy Sharing ®20t<liSf

The DSO as main facilitator
The Energy Supplier as main facilitator

Energy Sharing Group as main facilitator

ch

2020 resear

In the proposed adjustment of the EMD MS need to appoint a facilitator this
can be the DSO or another designated body

n’s Horizon

ceived funding from the European Unio
ation programme under grant agreement No.864374

and innov

0]
fut
%)
©
<
-
o
Q
o
=
Q
2
e
=
*
*
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Impact on the energy bill e.Qtelicf

The bill consists of various components:

Three main categories:

ch

energy (sourcing/wholesale energy costs for either consuming or feeding
in energy, including balancing and administration fees),

2020 resear

n’s Horizon

taxes (VAT, energy taxes and possibly levies for sustainable energy support)
and

network-related costs (grid charges including costs for grid losses).
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Location 0="( %EQU@!

A locational constraint for energy sharing arrangements could apply when the
ability to share energy between a production location and a consumption
location is limited, due to the ‘distance’ between the two

The distance can be described in kilometres, address distances (postal codes /

house numbers) or by grid topology distances (same LV grid area, behind the
same transformer, etc.)

In the study a generic description of locational constraints (house, building,
close proximity and whole country) is used instead of how the distance is
calculated to allow comparisons between various Member States




Financial benefits for prosumers

The consumer perspective

Whole country energy consumption via supplier

close proximity

building consuming shared

energy

house

Network Energy Taxes

The producer perspective

Whole country energy feed in via supplier

close proximity

building

produced shared energy

house

Network Energy revenues

costs
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Current status of energy sharing £ :
Some examples @ Ote!yler

Belgium:

Definition: a ‘costless’ allocation within one
Imbalance Settlement Period of all or part of the
self-produced renewable energy injected into the
distribution grid or other local grid between active
consumers in a building, members of energy
communities, or between grid entry points owned

Energy bill mapping consuming prosumer in Belgium (Flanders

Whole country

by the same active consumer close proximity
Facilitated by DSO
Sharing group needs to appoint contact for building

sharing group

Energy bill effect: Network charges and taxes
are not affected by sharing, sharing is at no cost
(‘kosteloos’): the producer cannot charge any
price for the energy shared from the consumer

Administration: part of supply settlement:
change in supply energy bill

Compensation for Energy supplier ‘

house

Facilitating costs are socialised Network Supply Tax
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Italy sLatelier

Positive Energy Districts

Definition:

In Italy energy can be shared within time windows of 60 minutes. JARSC must be
located within the same building or multi-apartment block, and RECs consumers
and producers must be connected to low-voltage grids connected to the same
medium- to low-voltage transformer substation (extension to primary high to
medium voltage transformer station is under discussion).

Facilitated by DSO

Contact point: REC or the building association

Energy bill effect: There is a monthly cash-back for the network tariff reduction.
Incentive tariff in (in €/kWh) for producers

There is no supply-sharing administration integration so energy sharing is
administrated in a dedicated process: resulting in a monthly cash back

Costs are socialised




Italy: Energy bill effect consumer ;&Ot@li@f

and producers

Consumptigiishared energy

Grid Supply Taxes

Whole country

Close proximity
(secondary
substation)

Building

House

Positive Energy Districts

Production shared energy

Grid Taxes Feed-in
benefits
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Conclusions and recommendations ;‘: atelier

Positive Energy Districts

Main goal of energy sharing is to give access to renewable assets
Having control over the assets is a core requirement

Local constraints/ incentives can help matching local production and
consumption

What should be in place:
Agreements between energy sharing group members on how to share
Validation of the sharing agreements
Calculation of the results of energy sharing
Administration of the results of energy sharing

Settlement of the financial effects of energy sharing including compensation
of stakeholders such as the Energy Supplier

Energy sharing is most likely only attractive if it is more attractive than not
sharing (selling/buying via an energy consumer)




There is room for MS euQtelier

Registration
Sharing keys
Facilitation
Remuneration
Cost division




g&.atelier

Positive Energy Districts

Thank you for your attention

For questions: eva.winters@tno.nl
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