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EXECUTIVE SUMMARY
This document is the deliverable D1.1 “Pilot technical characterisation and regulatory framework analysis”
of the European project HESTIA (Holistic dEmand response Services for European residenTIal communities),
and results from Task 1.1: Pilot technical characterisation and regulatory framework analysis (M1-M6).
Task 1.1 kick-starts the HESTIA project by performing a systematic characterisation of the project pilots and
provide insight into their flexibility potential. This characterisation is carried out from the perspective of
existing energy-related infrastructures (buildings, appliances, networks), while also describing current
existing operation scenarios at the pilot sites and the regulatory context of each pilot country related to the
question of flexibility, energy self-consumption and energy communities.
This document presents the 3 pilot sites of the HESTIA project: Berchidda in Italy, the Camille Claudel EcoDistrict in France, and Voorhout village in the Netherlands.
The main differences between the three HESTIA pilot sites are related to the type of energy uses being
addressed by local renewable energy production, the level of progress regarding the installation of smart
devices inside homes, and the type of flexibilities that will be studied during the pilot experiments:
•
•

•

In Berchidda, energy uses such as domestic hot water and specific uses of electricity will be studied
in order to shift them to moments of local PV generation
In the Camille Claudel Eco-District, particular attention is drawn to the community optimization of
renewable-based heating networks for space heating and domestic hot water, jointly with the
flexibly on other electricity uses inside homes, and possible interactions with tertiary buildings
Voorhout village households are full-electric (for space heating, domestic hot water and all other
uses), and are the most equipped with smart devices, energy managers, batteries and electric
vehicles.

The three pilot sites have a variable number of main stakeholders. Their analysis during T1.1 showed that a
reduced number of stakeholders did not necessarily mean a simpler handling of the situation and
expectations of the stakeholders. Each pilot site is therefore organized differently in order to actively involve
the local stakeholders and succeed in obtaining the necessary local anchoring and support.
In addition, the construction date of the pilot buildings has an important impact on the readiness of the pilots’
buildings, equipment and households regarding their involvement in the experiments: the newest buildings
in Voorhout village are still in a reception phase, aiming at replacing equipment that shows technical issues
or does not bring satisfaction. The Camille Claudel Eco-District, built 6 years ago, has reached its exploitation
phase, with inhabitants that have gotten used to the district and have a more mature view on its current
advantages and drawbacks. Finally, the Italian pilot is composed of older traditional buildings, some of which
were more recently upgraded with PV generation.
Despite their differences in location, building characteristics, or energy for heating or domestic hot water, all
three pilot sites have in common the installation of smart meters and associated smart devices (gateways,
additional metering) in order to allow for the transmission of metered data to service providers, such as the
HESTIA platform that will be developed during the project, and to facilitate the implementation of
behavioural or controlled flexibility associated with the home appliances
On the regulatory aspect, the three pilot countries have different level of progress in the transposition of the
RED II EU directive related to self-consumption and energy communities:
•

4

As of 2021, Italy transposed the general framework of the directive into law N8/2020, including
Self- Consumption, Renewable Energy Communities and Citizen Energy Communities dispositions,
while detailed provisions are being considered through a public consultation of the Italian Energy
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•

•

Authority (ARERA1).
France included dispositions on collective self-consumption into its Self-Consumption Law 2017227, while the principles of Renewable Energy Communities and Citizen Energy Communities are
still being developed through a draft legislation currently being discussed (as of April 2021).
Finally, the Netherlands have not transposed the RED II directive as of today, self-consumption
being legally guided by the 2018 Act on the Environmental Protection Tax.

However, despite these differences in transposition calendar, a common characteristic of the pilots is that
they will not be impacted by the upcoming legal definition of the Renewable or Citizen Energy Communities.
Finally, the main differences between the three pilot sites allow to address several levels of efficient buildings,
self- consumption, flexibility, energy sharing and smart grid configurations. This paves the road for a strong
innovation potential as research- and best practices demonstrators, and replication potential.
1
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1. INTRODUCTION, OBJECTIVE AND STRUCTURE OF THE
DELIVERABLE
Task 1.1 kick-starts the HESTIA project by performing a systematic characterisation of the project pilots and
provide insight into their flexibility potential. This characterisation is carried out from the perspective of
existing energy-related infrastructures (buildings, appliances, networks), while also describing current
existing operation scenarios at the pilot sites and the regulatory context of each pilot country related to the
question of flexibility, energy self-consumption and energy communities.
This first task has multiple objectives:
•

Gathering technical data to be shared within the HESTIA consortium in order to fuel the following
tasks (see Section 6.2 for a description of the tasks that will make use of this data)
Describing the main stakeholders at the pilot sites, as well as their level of influence and relative
importance for the HESTIA project.
Analyse the regulatory framework associated with flexibility, energy self-consumption and energy
communities in pilot countries to identify the requirements and potential issues for deployment and
integration activities to be conducted later during the project.

•
•

This deliverable is composed of 4 main sections:
•
•
•

10

Section 2 describes the pilot characterisation categories
Sections 3, 4 and 5 describe each pilot site with help of the aforementioned categories.
Section 6 concludes with a summary of the pilot sites complementarity and potential
for the HESTIA project.
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2. PILOTS CHARACTERISATION METHODOLOGY
Following the beginning of the HESTIA project, a shared table of main categories was devised in order to
collect and classify the information to be gathered for each pilot site. The objective of the proposed
categories is to develop a homogeneous description of each pilot of the HESTIA project. These categories are
as follows:
Pilot general context and
description
Pilot stakeholders and their roles
Pilots technical characterisation including:
•
•
•
•
•

housing
energy sources and infrastructures
current operations
energy demand characteristics
preliminary analysis of flexibility potential
Regulatory framework analysis

Table 1: Categories list for the pilot sites characterisation

The content of these categories is detailed in the following sections:

2.1 Pilots general description
2.1.1 General description
This section presents a short summary of the pilot:
•
•

Context: This describes where this pilot site emerged from, and whether it is part of a larger initiative
related to energy or other aspects such as the development of citizen engagement or quality of life
Scope and concept: This describes the general size of the pilot site (e.g., number of houses) and
the type of questions that are proposed to be addressed

2.1.2 Location, geography and meteorology
This section describes the location as well as important geographical and meteorological characteristics of
the pilot. Meteorological conditions are important variables that impact energy demand and local production
forecasts, which will be studied in HESTIA WP3. The availability of such data for use in HESTIA project is
detailed in this section.

2.2 Pilots stakeholders and roles
This section describes the actors of the pilots and their relationships with the HESTIA project. HESTIA bases its
approach on the guidance note of the UNDP Social and Environmental Standards relative to stakeholder
engagement (UNDP, 2020). In particular, HESTIA pilot partners were asked to study the degree of interest of
the stakeholders in this project, the degree of influence of each stakeholder on the pilot activities, their
importance to the project’s success, the relationships between the stakeholders, and the measures to be
taken to engage the stakeholders and ensure their positive cooperation in the project. Interest, Importance
11
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and Influence are scored from 1 to 10 (1 being the lowest and 10 the highest), while the size column indicates
the relative size of the stakeholder on a scale from 1 to 3 (e.g., a single person would score 1, a company with
many involved persons would score 3) (Table 2).

Interest

Level of interest in the project (1-10)
Level of importance in the project (1-10)
Level of Influence on the project (1-10)
Relative size (1,2,3)
Measures to plan (Keep Informed, keep Satisfied, Manage Closely, Monitor,
etc.)
Table 2: Classification of stakeholder characteristics with regards to the HESTIA project

HESTIA uses the classification methodology proposed by (Bryson, 2004) in order to organise the information
on stakeholders in the matrix depicted in Table 3. Table 3’s aim is to classify and display the following
characteristics of the identified stakeholders:
Stakehoder
Group

Interest

Importance

Influence

Size

Measures

Table 3: Stakeholder analysis matrix

This information is used to estimate and create a stakeholder impact and influence matrix according to UNDP
template, depicted in Table 4:

low ------------ >high

Impact

Stakeholder impact and influence matrix
Group 1:
High Impact/
Low Influence

Group 2:
High Impact/
High Influence

Group 3:

Group 4:
Low Impact/
High Influence

Low Impact/ Low
Influence

Influence
low -------------------- >high
Table 4: Impact and influence matrix

Finally, this allows to visualize the relative importance of stakeholders in a graphical manner along the
interest and influence axes, as depicted in Figure 1:
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Figure 1: Visualisation of the relative importance of stakeholder for the pilot

2.3 Pilots technical characterisation: common characterisation categories
2.3.1 Housing: built environment characteristics, energy systems and control, technical
assets
This section describes the technical assets that are known to be existing and available at the pilot sites. These
are general characteristics of the pilot sites, which will be refined when specific households are recruited, as
some individual building types or appliances may vary between households.
These categories include:
The housing types and characteristics. This category includes building types (e.g., individual housing,
apartments, etc.), construction materials if known, and general energy efficiency levels (e.g.,
associated with a specific built environment regulation). These elements are important for the
simulation of energy demand forecast.
2. The building’s energy systems and control systems (e.g. for heating/cooling, domestic hot water
(DHW), EV charging)
3. The energy metering systems (smart meters types and functionalities)
4. Other technical assets relevant for energy use shifting and demand response (e.g. integrated PV
panels, batteries, Smart HEMS, or other specific appliances)
1.

2.3.2 Energy sources, energy infrastructures
This section details the external energy infrastructures, such as shared local renewable generation plants,
heating networks, electric distribution networks, IT networks and their characteristics.
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2.3.3 Current operation scenarios at pilot sites
This section details user stories, control strategies, communities or involvement of inhabitants at the pilot
sites, if suchinitiatives have already been implemented.

2.3.4 Energy demand characteristics
This section describes the current understanding of the local energy demand characteristics, based on the
available data for each pilot site. This preliminary vision will be refined with help of consumption data of the
recruited households during the HESTIA project.

2.3.5 Preliminary analysis of flexibility potential
This section outlines the first assessment of the flexibility potential of the pilot site according to the “prerecruitment” knowledge. In particular, it outlines the types of energy uses that could be candidates for
demand response/load shifting, communication devices that are in place or could be installed in the near
future, or existing interfaces for flexibility incentives or interaction with the end users.

2.4 Regulatory framework analysis
This section describes the regulatory framework associated with the pilots. It describes:
•

•
•

14

The recent history and current state of legal packages regarding the topic of “flexibility”, which, was
we analyzed, covers the fields of demand response, energy self-consumption, energy communities
and the related incentives schemes. For each pilot, the level of progress of the transposition of the
Renewable Energy Directive 2018/2001/EU ( “RED II”), part of the “Clean energy for all Europeans”
package, is described
The possible legal constraints for the HESTIA demonstrators, the impact it will or will not have on the
governance form of the pilots
The particularity and originality of the HESTIA demonstrator from a regulatory point of view
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3. PILOT 1: BERCHIDDA MUNICIPALITY (ITALY)
3.1 Pilot general description
3.1.1 General description

Figure 2: Aerial view of the city of Berchidda

The Italian pilot of HESTIA is located in Sardinia, in the village of Berchidda, home to 3000 inhabitants (Figure
2). Since January 2021, the Municipality is officially the owner of the electricity grid (ring infrastructure) in
both the town centreand the surrounding rural area and serves as the DSO in the form of AEC, the Municipal
Electricity Company. The Municipality plans to upgrade the electricity grid with smart grid technologies and
to promote innovative initiatives along the entire electricity supply chain, involving all stakeholders in the
area. The Administration's objectives do not stop at optimising the grid and reducing energy costs for itself
and its citizens, but it intends to create one of Europe's first ”Local Energy Communities”, featuring:
2.

The possibility to buy and sell energy among citizens
The transparency of electricity metering, which is probed in real-time by both the Administration and
the citizen

3.

The certainty of the data, certified by the municipal grid blockchain.

1.

Around 30 households are expected to be recruited to participate in the HESTIA pilot.

15
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3.1.2 Location, geography and meteorology
Located on the southern slopes of Mount Limbara, in the north of Sardinia's island region, Berchidda is a
village with Neoclassical and Art Nouveau houses positioned in a “crescent" shape town (Figure 3).

Figure 3: Location of Berchidda in Sardinia (Google Maps)

The land covers approximately 201km2, and it is located at an average altitude of 300m, surrounded by a wide
hilly area in a radius of almost 20km. The anthropic structures, vegetation, and climatic conditions are typical
for Sardinia's inland areas, with average temperatures of 15°C. A significant influence on the climate is Lake
Coghinas, which increases the humidity throughout the area to the extent that there are thick blankets of fog
in some parts of the year. Precipitationis concentrated in the autumn period; there are often heavy storms
that can cause severe damage to crops.
For the HESTIA project, detailed meteorological data will be available via ARPAS, which constitutes the
weather sector of the Decentralised Functional Centre of the Regional Civil Protection. A general picture of
mean temperatures and precipitations is shown in Figure 4.

Figure 4: Monthly mean day and night temperatures in °C, and precipitations in mm (quandovisitare.it, 2021)
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3.2 Pilots stakeholders and roles
The Italian pilot involves four main stakeholders (individual and collective ones) beyond the HESTIA consortium:
1.

AEC, the municipal electricity company, simplifies the constellation of stakeholders typically involved
in the energy market. Indeed, the Municipality has a double role of grid operator and DSO and public
administrationrepresenting the citizens. AEC is not a separate legal entity: it is a department of the
Municipality. The engagement of the Municipality’s technical office is crucial for the technical
installations; the engagement of the mayor and his staff is essential in motivating the citizens to
participate in the HESTIA project, to disseminate basic information about energy and demand
response, and to ensure a long term engagement of the citizens.

Energy4com (https://energy4com.eu/) is an Italian cooperative startup that will support the
Municipality in creating a local energy community. It partners already with GridAbility and will
support pilot partners in reaching the HESTIA goals.
3. Citizens are the primary beneficiary of HESTIA and the key actor in enhancing demand response and
adjusting their energy behaviours and consumption in order to reach the communities’ objectives.
HESTIA aims at engaging actively 30 households, which will be recruited with the support of the
Municipality. Berchidda inhabitants will be addressed with general communications to improve the
adoption of the HESTIA solutions and the number of members of the energy community in the long
run.
4. Local associations (Tourist Association Pro loco; Time in Jazz Cultural Association; Pietro Casu Heirs
Association; Vermentino Brotherhood) are a lever for citizen engagement. Although there is no
association explicitly dedicated to energy, HESTIA can engage with these ones as multipliers to reach
and motivate further people.
2.

Within the HESTIA consortium, four partners will be directly involved in the pilot:
GridAbility - Pilot coordinator: citizen engagement; interface with the municipality; blockchain-based
platform and automated smart DR settlement; installation of smart meters;
2. Sinloc - HESTIA coordinator: identification of potential exploitation, investment and replication
opportunities;support the DR practice interventions and consumer engagement in real-life settings;
3. AXPO - Local energy provider and ESCo, serving the Berchidda Municipality: support in deployment
activities; validation analysis;
4. MIDAC - high-capacity lithium-ion (Li-Ion) batteries provider: installation; provision of relevant knowhow on battery integration and optimal management
1.

The stakeholders’ level interest, importance and influence were analysed and the specific measures to be
taken are summarised in Table 5, their relative importance visually rendered in Figure 5, and their relative
impact summarised inTable 6:
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Stakeho
lder
Group
Municipality

Citizens

Local
associations

Interest

Importance

Influence

Size (1,2,3)

Measures

8

10

10

1

(High, but not a
project
partner)

(for both
technical
implementati
on and
citi
zen
engagement)

(grid operator
and
DSO;
str
ong
influence
oncitizens)

Support
technical
office;

6

10

7

3

(the
mayor
has not yet
offici
ally disclosed
energyrelated plans)

(indispensable
for DR
execution)

3

5

(indispensable
for
DR
execution, but
mild influence
until
the
energy
community is
not in place
since they act
as individuals
and not as a
whole)
10
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zen
engagement
instruments
Keep
informed;
engage;
enhance sense
of agency;

2

Engage;

(no

(out of
project
scope)

(they benefit
from citizens’
trust)
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engagement
instruments
Keep
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med; align
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rgy-related)

Energy4Com

8

8

5

(High, but not a
project
partner)
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creatio
n)

(beyond

pro
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with

pro
citiz

1

pro
ject scope, but
useful)

Table 5: Stakeholder analysis matrix for Berchidda
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low ------------ >high

Impact

Energy4Com

Municipality
Citizens

-

Local associations

Influence
low -------------------- >high
Table 6: Impact and influence matric of the Berchidda stakeholders

Interest

Relative importance of stakeholders
10
9
8
7

Energy4Com

6

Municipality

5

Citizens

4
3
2

Local associations

1
0
0

2

4

6

8

10

12

Influence
Figure 5: Visualisation of stakeholder importance (Berchidda)

3.3 Pilot technical characterisation
3.3.1 Housing: built environment characteristics, energy systems and control, technical
assets
Berchidda counts 1792 buildings, made of single houses and blocks of flats: over 88% of residential buildings
have 1 to 2 floors above ground; buildings with 3 or more floors represent only 12% of the total residential
building stock. Table 7 indicates the construction dates for the buildings of Berchidda village:
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Construction period

Number of buildings

Before 1961

902

1962-1971

240

1972-1981

290

1982-1991

230

1991-today

130

TOTAL

1792

Table 7: Building count and construction periods of the buildings in Berchidda

50% of the buildings have been built before 1961. Over 98% of the buildings are built with load-bearing
masonry, mostly made of “cantonetti” (granite portative elements), as illustrated in Figure 6. The use of
concrete blocks is quite recent compared to the average age of the houses.

Figure 6: Example of granite cantonets building type commonly found in Berchidda

Reference values for the built environment characteristics can be found in past work such as the results of the
IEE Project TABULA (“Typology Approach for Building Stock Energy Assessment”) (EPISCOPE, 2016). In
particular, deliverable D6.2 “National scientific report on the TABULA activities in Italy” (https://episcope.eu,
2012) indicates reference U-values for roofs, ceilings, walls, floors, doors and windows for building types
found in Italy, as well as typical building-types associated with usual construction periods and typical sets of
roof, floor, walls, windows and door types. This information can be used in the building energy modelling
activities of HESTIA WP3.
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Further information on specific buildings will be provided by the Municipality when the recruitment phase is
completeand the specific buildings are selected. This information can be combined with floor plans available
from private owners involved in HESTIA and information from the cadastre that will be shared among the
involved project partners.
In Berchidda homes, typical common household energy systems include:
Heating: fireplaces. Cooling: possibility of individual air-conditioning on a case-by-case. The control
of these appliances will be performed by their users based on behavioral demand response;
5. Domestic hot water: electric boilers controllable with an on/off systems;
6. Appliances: standard such as lighting, fridges, washing machines, dishwashers. Cooking stoves and
ovens are alimented by gas. The characteristics of these specific appliances will be obtained for each
pilot participant after the recruitment phase.
4.

Households are equipped with fiscal meters. The installation of smart meters is foreseen at first in households
participating to HESTIA, and will be extended over time. Smart meters will be owned by the Municipality and
provided by Landys and NesosNet (the second is part of the GridAbility joint venture).
The “EnergyHUB 2.1” smart meter is a modular device, mainly composed of a controller (“Smart Hub”) and a
three- phase MID-certified (2004/22/EC "Measuring Instruments Directive”, 2004) measurement device. The
modular device is bidirectional and multichannel (wi-fi, LORA, GPRS, BLE). The smart meter provides direct
access to load curve data. The main features of this smart meter are displayed in Table 8.
Remote measurement of energy consumption and the following variables:
•
•
•
•
•
•
•
•

Active Power
Reactive Power
Active Energy
Reactive Energy
Voltage
Frequency
Current
Power Factor

Sampling with a maximum frequency of 15 minutes
Alarming: power line drop, out-of-range frequencies, over/undervoltage, power threshold
exceeded, low power factor (phase shift)
Remote upgrade
Data security encryption and SSL certificates
Remote management and remote control
Interoperability with third parties and data export in various formats (CSV, MS Excel...)
Table 8: Main features of the EnergyHUB 2.1 smart meter(Berchidda)

In order to implement appliance control capabilities in the pilot households, the smart meter needs to be
paired with a gateway for communication from/to field devices. The envisioned equipment uses
communication protocols Modbus RTU on RS485 serial line or Modbus TCP on Ethernet network. Access
and control of meters is managed by Nesosnet
S.r.l. within GridAbility, and data are stored remotely on a secured cloud platform. Data will be collected
through the LoRaWan network owned by the municipality, GPRS and Wi-Fi (where available). The smart meter
will act as transmitter.
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3.3.2 Energy sources, energy infrastructures
Berchidda counts 68 PV plants (800 kWp total), of which 62 are owned by individual citizens, while the others
belong to local companies and the Municipality. The PV installations provide 12% of energy on an annual
basis (comparison between annual energy needs of Berchidda and annual PV generation). The rest of the
energy is purchased from the grid. The access to PV load curve data will be made possible within HESTIA with
the installation of the previously described smart meters and the associated local radio transmitter and
gateway. The precise technical characteristics of the installed PV plants for each recruited household will be
obtained from the pilot participants after the recruitment phase.
The electric network is owned by the Municipality of Berchidda and operated by AEC - Azienda Elettrica
Comunale (Public Energy Office). It is a smart grid, ready for remote management and control, smart billing,
balancing. The main characteristics of the residential power grid are presented in Table 9 and depicted in
Figure 7:

17 MV/LV substations, which are equipped with transformers of varying
power between 100 kVA and 500 kVA, for a total power installed of about
5000 kVA
4 km of MV underground cables, 3.2 km for the meshed network and 0.8
km for the radial network

15.4 km of LV aerial cables
21.6 km of LV underground cables
Table 9: Main characteristics of the local power grid in Berchidda

Figure 7: Urban distribution network of the municipality of Berchidda

Public EV charging stations are envisioned, but for the time being not taken into account for HESTIA’s purposes.
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3.3.3 Current operation scenarios at pilot sites
Currently, the operation scenario is a traditional one, with no “smart” elements in activity. Nonetheless, AEC is
equipped with SCADA systems to control cabinets and households once the smart meters are in place, and
the grid is ready for taking into account the needs of flexible energy configurations and energy exchange.
Most of the PV installations existing in Berchidda belong to private homes, which utilise them for
instantaneous self- consumption; the surplus of electricity produced is sold back to the grid. The first
installation of PV for self-consumption dates back to 2011, followed by other installations until today. The
development of local PV production has been prompted by individual emulation rather than a collective,
coordinated move.
As of today, there are no energy communities in place.

3.3.4 Energy demand characteristics
The current aggregated electricity demand for the city of Berchidda is 6500 MWh, which includes also the
energy consumption of around 200 SMEs. The largest part of households' energy demand comes from DHW,
lighting, and the other specific electric appliances. The average household consumption amounts to 2,436
kWh/year. Figure 8 illustrates the typical daily net and gross load for the city of Berchidda.
The currently existing load curve data, sampled on a 15-minutes basis, is owned and saved by the Municipality
of Berchidda. Access to this data will be granted to the project pilot partners.
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Figure 8: Typical daily net and gross load from the city of Berchidda

3.3.5 Preliminary analysis of flexibility potential
Flexibility in Berchidda will be driven by two main forces: load-shifting and digitalisation. For what concerns load
shifting, the goal is to stimulate more efficient use of energy by shifting part of the evening consumption to
the production times of the photovoltaic plants. This provides a load-shifting of 20% of the load in terms of
power included in the time range 18:30-23: 00 to transfer it to the 11:30-16: 00 time slot, which
corresponds to about 5% of daily energy, or about800 kWh/day (292 MWh/year). The estimate is based on
the whole population of Berchidda and existing literature.
The effect of this operation on the average load profile is represented in Figure 9.

Figure 9: Possible load shifting estimation (Berchidda)

The additional benefits that can be obtained by increasing household’s awareness of their energy
consumption were analysed within the ADDRESS European project (FP7 ADDRESS, 2013). With the
introduction of intelligent measuring devices and an improved awareness on their energy consumption,
domestic users are more inclined to act with energy saving in mind, which translates into a reduction of the
consumed energy estimated to 8%. Based on this hypothesis, and bearing in mind that the domestic users of
the municipality of Berchidda accounts for 44% of the total energy consumed in the municipality, Figure 10
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displays the possible decrease of the global load curve on a typical day.

Figure 10: Estimated load after load shifting and digitalisation

Hence, providing citizens with information on real-time measures of their own consumption encourages
virtuous behaviour which translates into an overall energy savings average of about 700 kWh/day
(represented by the area between the blue curve and the orange curve) corresponding to about
255MWh/year, or about 4% of annual consumption.

3.4 Regulatory framework analysis
3.4.1 Renewable energy communities in Italy
The Renewable Energy Directive (2018/20021/EU RED II, 2018), abbreviated as “RED II”, which entered into
force in December 2018 as part of the Clean energy for all Europeans package, was transposed in Italy as the
Italian Government decree n°162/2019, unofficially known as “Milleproroghe” decree (“Decreto
Milleproroghe”). This decree was converted into “Law 8/2020” by the Italian Parliament (Legge 28 febbraio
2020, n.8, 2020). Aiming for the energy and ecological transition of Italy’s electricity system, the law allows
the establishment of Renewable Energy Communities2 as non-profit legal entities, the most utilised form being
the cooperative energy community. Through this law, the Italian regulatory landscape is completed with two
configurations for energy communities:
1.
2.

Collective Self-Consumption (CSC) communities for households within the same building or condominium
Renewable Energy Communities (REC) or for households under the same MV/LV cabin (cabins allowing
no more than 120 households)

REC and CSC schemes can exchange electricity through the public low voltage electricity network.
The “Milleproroghe” decree and following law were followed in November 2020 with an implementing
decree that defined the tariff encouraging collective self-consumption and energy communities from
renewable sources. The incentives scheme grants a tariff of:
100€/MWh for CSC communities
2. 110€/MWh for REC
1.

The incentive, recognized for a period of 20 years and managed by the Energy Services Manager (GSE), can be
combined with the 110% Superbonus within the limits established by law. The Superbonus (October 2020),
which encourages energy and seismic upgrading of residential buildings, provides a 110% deduction rate for
expenses incurred by 30 June 2022 (i.e. by 31 December 2022 and 30 June 2023 for specific cases), to be
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divided into 5 years, within the maximum limit of predefined variable deduction values depending on the size
of the building and the type of intervention.

3.4.2 The REC configuration in Italy
In Italy, Red II communities are implemented as “virtual energy communities”:
The PV is connected to the network, not to households directly
2. The public electricity distribution network is used for exchanging energy between users and source
3. Users can benefit from economic incentives aiming at aligning moments of energy consumption with
moments of PV production
1.

2

“Comunità Energetiche Rinnovabili “ (CER)

Figure 11: Illustration of a virtual energy community and the associated meters

3.4.3 The REC configuration in Berchidda
In Berchidda, the electricity distribution system operator is a public body that operates beyond commercial
logic. It is in the public interest to:
Develop the use of renewable energy
2. Federate cabinets (thus going beyond 120 households) under the same REC
3. Maximise the reliance on local production
4. Sell to the network only extra production
1.

Since the Municipality owns the electricity distribution network, it is not bound by the current regulatory
limits of the Renewable Energy Communities, but allows the use of all the technologies and services of the
smart grids. The goal of the Italian legislation is to gradually allow the transition from a "virtual" management
of energy grids and balances to a more "physical" management where space is given to "prosumer
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aggregators”.
Having the Municipality as DSO allows to implement a physical configuration of CER and enact RED II fully:
The PV is connected to individual households and there is a shared POD (Point Of Delivery)
2. It is possible to match physical configuration with the virtual one
3. It is possible to propose economic incentives to align consumption with PV production
4. Last-mile data are accessible
1.

Figure 12: Physical configuration for the “energy community” foreseen in Berchidda

3.4.4 Contribution of the Berchidda pilot to the HESTIA project
HESTIA is key in supporting the local energy transition strategy with the European know-how of the
consortium. Supported by the objectives of the Berchidda Municipality, the Berchidda pilot can in turn
provide valuable insights onhow to implement, communicate and incentivise participatory demand response
in small/medium towns, which represent the most common settlement configuration not only in Italy but
also in Europe.
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4. PILOT 2: CAMILLE CLAUDEL ECO-DISTRICT (FRANCE)
4.1 Pilot general description
4.1.1 General description and context

Figure 13: Avenue in the Camille Claudel Eco-District (Google Street View)

The French pilot is centred on the Camille Claudel Eco-District in the city of Palaiseau, France (Figure 13). This
district, built in 2014 and 2015, has been considered a pilot district from the very beginning. It was built with
the aim of offering an eco-responsible development, compatible with the objectives of the energy transition.
The Eco-District label stage 3 (“Label EcoQuartier Etape 3”) was awarded to this district. This Eco-district label,
promoted by the Ministry of Ecological Transition, relates to a Charter of 20 commitments associated with
the social, economic and ecological pillars of sustainable development (Label EcoQuartiers, 2016).
Furthermore, the city of Palaiseau hosts an active initiative on ecological transition to involve citizens in the
development of their city. In this context, the French pilot site might be extended to other households in
Palaiseau.
The Paris-Saclay Urban Community (CPS), partner of the HESTIA project, is a public body composed of 27
municipalities of the Paris Saclay territory, encompassing more than 300 000 inhabitants. The urban
community is administered by its community council, made up of 78 representatives and a president, elected
by the inhabitants of the municipalities and distributed on the basis of their population. The CPS’ action
program of its Territorial Climate Air Energy Plan (PCAET) was adopted on June 27 by the Community Council.
This action plan resulted from a co-construction process bringing together nearly 400 participants
(companies, institutions, associations, residents, elected officials).
The Climate Plan for the Paris-Saclay agglomeration includes 123 actions to be implemented to sustainably
engage in ecological transition in the region, aiming in particular to reduce greenhouse gas emissions and
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develop renewable energies on the territory. These actions will be part of the pilot activities in HESTIA. In
particular, the optimisation of the consumption of wood as a renewable resource will be studied at this pilot
site.
The Camille Claudel Eco-District is composed of 1500 dwellings, as well as 4000 m² of shops and businesses,
EV charging stations, an aquatic centre equipped with thermal solar panels, a primary school with a bioclimatic
building design, and a high school (Figure 14). The district also has natural rainwater management in place,
human-scale architecture and a qualitative organisation of public space.
Around 40 households are expected to be recruited to participate in the HESTIA pilot.

Figure 14: Camille Claudel district general layout and assets (Google Maps)

Located within the Paris-Saclay Urban Community (CPS, partner of the HESTIA project), this district is at the
centre of several actions from the CPS’s Climat action plan (detailed in section 4.2) and activities from the City
of Palaiseau.
The general characteristics of the population of the Camille Claudel Eco District can be described as follows:
There are mostly family households, with a share of people over 65 years old representing less than 15 % and
single-person households representing less than 33 % of people living in the district. These households are in
average wealthier than in France and the percentage of poor households (between 5.2 and 5.9%) is low
compared to the French (14.4 %) and CPS (10.4 %) averages. The average income is around 28k€ per
individual which is higher than the French average (22.5k€/individual). The relationship between income and
the appliance at home will be analysed during the recruitment phase. Two main buildings have a mix of social
and private housing, with 19.8% of social housing in the first building and 11% in the second building). This
lower than the CPS average as well.
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4.1.2 Location, geography and meteorology
The Camille Claudel Eco-District is located 20 km in the southwest of Paris, near the urban campus part of the Paris-Saclay
National Interest Operation, which aims to create an international
research and teaching as well as business cluster.
The general climate of the Paris area is Oceanic (Cfb according to
the Köppen classification), of marine west coast type. The mean
annual temperature of the city of Palaiseau is around 11.5°C and
the mean annual rainfall are about 570mm. It rains around 110
days per year and the mean rainfall are between 37mm and
54mm for each months. Sunlight is present around 1 670 hours
per year (mean value calculatedfor the period 1981-2010), with a
mean at 140 hours per month varying between 43 hours in
January and 232 hours in July.
The topography is interesting for sunlight, according to the City of Palaiseau.
Local meteorological data such as local temperatures, solar radiation, relative humidity, wind speed and
direction can be made available to the project from the French national meteorology service “Météo France”.
This data will in particular be used for the energy modelling activities in HESTIA WP3.
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Figure 15: Location of the Paris Saclay Urban community (“Communauté d’agglomération Paris-Saclay”) in the Paris area

Figure 16: Cities in the Paris Saclay Urban community and location of the Camille Claudel Eco-District
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4.2 Pilot stakeholders and roles
The French pilot site involves a variety of stakeholders that are summarised below:
1.

2.

3.

4.

5.
6.
7.

The Paris-Saclay Urban Community (CPS), partner of the HESTIA project. Within the 2019-2025
Climate Plan presented above, a specific role of the CPS is to provide information and facilitate
exchanges of information between stakeholders. One of the main goals within this action is to
develop services for inhabitants to help them better understand their energy consumptions, the
availability of renewable energy, and help them getting engaged and act collectively. The HESTIA
project naturally integrates with the ongoing actions related to the Climate Plan. The CPS will be the
strongest link between the HESTIA project and the local partners.
The City of Palaiseau, the municipality that is hosting the pilot site. The city follows this project closely
and has a strong involvement in the pilot. Its role is to provide and share information on the current
actions in the city, and play an active role in the communication with the citizens. The HESTIA project
integrates naturally with previous actions in the City of Palaiseau, such as the Convention for
Ecological Transition and the workshops that are planned in 2021, for instance related to mobility and
energy. The City of Palaiseau can actively promote the project and help to find the appropriate
dissemination and communication means with the inhabitants (municipal journal, events,
workshops).
SEM Paris-Saclay, property developer. One of the SEM Paris-Saclay objectives is to obtain the EcoDistrict label Stage 4 for the Camille Claudel Eco-District. This stakeholder will provide to the project
partners the technical information on the district and the precise technical characteristics of the
dwellings after the recruitment phase.
Dalkia, operator of the heating network. Dalkia provides information on the use of the heating
network and, heating in dwellings, and aims at optimising the renewable/gas ratio of the wood-fired
boilers that feed the heating network. Dalkia can provide information on the district heating network
(technical configuration, energy consumptions), as well as feedback on the Use Cases.
Social landlords, who will act as intermediaries between specific households and the project
partners. They can promote the project and provide feedback to the project partners.
The inhabitants of the city of Palaiseau, who are actively involved in the city’s Convention for
Ecological Transition.
ALEC Ouest-Essonne (Local Agency for Energy and Climate), who promotes and undertakes
operations to ensure the rational use of energy and energy efficiency in buildings, the development
of the control of the energy uses, and the promotion of renewable energies and eco-construction.

Within the HESTIA consortium, four partners will be directly involved in the pilot:
The Paris-Saclay Urban Community (CPS), previously described
2. EDF and particularly its R&D, partner of the HESTIA project, who also participates in the other local
Smart City projects of the city of Palaiseau
3. Energies 2050, who will bring its knowledge of the means to involve the consumer in the ecological
and energy transition
4. Albédo Energie, ESCo who will provide support to the French pilot site in demonstrating the HESTIA
demand response services in operation

1.

The stakeholders’ level interest, importance and influence were analysed and the specific measures to be
taken summarised in Table 10, their relative impact summarized in Table 11, and their relative importance is
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visually rendered in Figure 17:

Stakeholder
Group
CPS

City of
Palaiseau

SEM Paris
Saclay

Interest

Importance

Influence

Size
(1,2,3)

Measures

10, for a better
energy management
and spreading on
other neighbourhood
and to fulfil one
objective of its
Climate Plan
6, for a better energy
management and to
fulfil one objective of
its Climate Plan
6, to obtain Eco label
Stage 4

8, to organize the
communication
between the project
and the people of the
Camille Claudel
District

8, as a link
between CC
District, City of
Palaiseau and the
HESTIA team

2

HESTIA partner

8, to communicate
with people of the CC
district

8, as a link
between CC
District and the
CPS
2

2

Involve actively,
provide regular
feedback

2

5

1

4

1

Involve in the pilot
deployment
preparation phase.
Keep informed.
Involve in Use Case
definition, pilot
deployment and pilot
operation. Keep
informed.
Keep informed

10, high influence
with their
participation to
the project

3

Involve actively

2

1

Keep informed

Dalkia

7, for dimensioning
the use of the
equipments

Social
landlords
Inhabitants

6, to optimize the use
of energy
7, to optimize the use
of their amenities

ALEC OuestEssonne

3, for a better
understanding of the
usage of amenities

3, to provide
information about
the construction of
the district
7, managing the
heating system

7, to communicate
with inhabitants
10, high importance,
as they will be the
main people
addressed by the
project
5, to promote the
project and
engagement

Table 10: Stakeholder analysis matric for the Camille Claudel Eco-District
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Stakeholder impact and influence matrix

low ------------ >high

Impact
Interest

Inhabitants
City of Palaiseau
CPS

Social landlords
Dalkia

ALEC Ouest-Essonne
SEM Paris Saclay

Influence
low -------------------- >high
Table 11: Impact and influence matric of the Camille Claudel Eco-District stakeholders

Relative importance of stakeholders
CPS

12

10

Dalkia
SEM Paris-Saclay

8

6

Inhabitants
Social landlords
City of Palaiseau

4

2

ALEC Ouest-Essonne

0

0

2

6

4

8

10

12

Influence
Figure 17: Visualisation of stakeholder importance (Camille Claudel Eco-District)

4.3 Pilots technical characterisation
4.3.1 Housing: built environment characteristics, energy systems and control, technical
assets
The Camille Claudel district is composed of 1500 dwelling built in 2014-2015. In France, the building
performance of new buildings is regulated according to the French “Réglementation Thermique” (“Thermal
Regulation” in English) for buildings. The 2012 edition of this regulation also known as (RT2012, 2013) came
into force in January 2013. All the buildings in the Camille Claudel Eco-District comply with the RT2012 thermal
regulation. In order to improve the energy performance and reduce the carbon footprint of buildings, the RT
2012 is more demanding than the previous 2005 thermal regulation, and corresponds roughly to the
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requirements of the former “BBC” label (“Bâtiment Basse Consommation” – “Low Energy Buildings” in
English). 3 indicators were defined:
•

•

•

The Bioclimatic index (“Bbio”), which characterises the impact of bioclimatic design on the energy
performance of the building. A floor of energy efficiency is introduced, as the “Bbio” index has to
be lower than a “Bbiomax” reference value. Examples of values are given in Figure 18. The “Bbio”
index values the intrinsic quality of the building design in order to optimise, the orientation, solar
gains, natural lighting, level of insulation, inertia, and compactness of buildings.
The Primary Energy Consumption inex (“Cep”) in kWh of Primary Energy / m 2SHON / year, which
includes the energy consumption for heating, cooling, DHW, ventilation, lighting and auxiliaries
(ventilation and pumps). Again, the Cep index must be lower than a “Cepmax” reference value,
which depends on the geographical location, the altitude, the type of building, the average floor
area of the dwellings, their volume and the greenhouse gas emissions of the energy used. Examples
of values are given in Figure 18.
The Conventional Indoor Temperature index (“Tic”), which relates to thermal comfort in summer.
Again, the “Tic” index must be lower than a “Ticref” reference value.

Figure 18: Example of maximum “Bbio” (bioclimatic index, left) and “Cep” (primary energy consumption index, right) values for
collective housing between 80 and 100 m²SHON. (Ministère de l'Ecologie, du Développement Durable, des Transports et du Logement,
2011)

In addition to this regulation, the dwellings in Camille Claudel have received several certifications (such
“Habitat et Environnement EC”) and labels (such as “Low consumption building” and Effinergie+). The actual
building envelope characteristics and floor plans of the studied dwellings will be shared by the local
developers with the project partners on an individual basis according to the recruited households.
In the case further buildings of the City of Palaiseau situated outside the Camille Claudel Eco-District are
included in the pilot, reference values for the built environment characteristics can be taken from past work
such as the results of the IEE Project TABULA. In particular, the 2015 typologies of French residential buildings
of the TABULA project (TABULA data for France, 2015) indicates reference U-values for roofs, ceilings, walls,
floors, doors and windows for building types found in France, as well as typical building-types associated with
usual construction periods.
New buildings in the district (dwellings as well as new public buildings) are connected to the wood- and gasfired heating network. However, older public buildings are still heated individually. Typical common
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household energy systems include:
Heating: heaters connected to the heating network. The heating is not controlled on an infra-day
basis as of today
2. Cooling: no general deployment of air-conditioning, but individual participants may possess
individual air-conditioning units
3. DHW: from the heating network
4. Appliances: specific electric appliances used in France associated with lighting, fridges, washing
machines, dishwashers. The exact number and type of appliance will be determined on an individual
basis with each pilot participant.
1.

All dwellings in the Camille Claudel district are equipped with a “Linky” smart meter. It is the standard smart
meter that is being rolled out nationally in France by the DSO Enedis.

Figure 19: Photograph of the Linky smart meter (Linky (Wikipedia), 2015)

The Linky smart meter has several important features for the HESTIA project described in Table 12:
Table 12: Main features of interest of the Linky smart meter

Display of measured data (daily energy consumption index, power load, maximal
power reached during the day, tariff information (contract power, tariff period).
Real-time clock and management of specific tariff calendars
Control of appliances such as hot water tanks
Secure data storage and transmission

The detailed technical information on the Linky smart meter is freely available in the Séquelec guides
published by the DSO Enedis (SéQuélec, 2017), but not reproducible in this report.
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For the HESTIA project, and with the consent of the pilot participants, the Linky smart meter will be
augmented by EDFwith the installation of a Local Radio Transmitter, an additional piece of equipment plugged
into the Linky smart meter, in order to access fine-grained consumption data with the consent of the recruited
household (Linky Radio Transmitter by EDF, accessed 2021). The technical characteristics of this radio
transmitter will be detailed in HESTIA D5.1. This module allows for a real-time transmission of data to the
local or distance infrastructures and equipment that will be used in HESTIA (such as gateways, energy
managers or displays). In particular, the metered load curve can be accessible at a minimum time step of 2s.

Figure 20: Illustration of a Local Radio Transmitter pluggable on the Linky smart meter

4.3.2 Energy sources, energy infrastructures
The main energy source for heating and DHW in the Camille Claudel Eco-District is the heating network
operated by Dalkia Smart Building and depicted in Figure 21.

Figure 21: Illustration of the Camille Claudel heating network primary and secondary circuit (Camille Claudel District Heating,
accessed 2021)
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The main characteristics of the heating network are summarised in Table 13:
Pipe sizing

2.5 km

Number of sub-station associated with collective buildings

23

Number of buildings connected to the network

2000 (including dwellings and public buildings)

Departure how water temperature

80-90°C

Heat exchangers

2 per sub-station

Water return temperature

40-60°C
Table 13: Characteristics of the Camille Claudel heating network

The hot water is supplied with the help of 2 biomass boilers (1 and 2 MW respectively), with 2 additional gas
boilers for top-up or backup. 13 GWh of heat were delivered during the year 2019. The ratio of renewable
energy ranged between 60% and 100% during 2019.
The wood-fired heating network was designed to provide energy for a bigger district, along twice as big as
the current Camille Claudel district. As of today, the network sizing ensures a good wood/gas ratio, as
depicted in Figure 24. However, this wood/gas ratio will be challenged with the further development of the
district. As this will not happen within the timeframe of the HESTIA project, it is possible to take this
development into account with simulation.
On the side of electric mobility, two public charging stations for electric vehicles are currently present in the
Camille Claudel district. Both are EVTRONIC stations delivering a charging power of 22 kW to two charging
points each (Figure 22). They are being retrofitted by the CPS in order to propose Type 2 plugs only. The
characteristics of private charging stations will be studied during the HESTIA recruitment process.
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Figure 22: Public EV charging station in the Camille Claudel district

4.3.3 Current operation scenarios at pilot sites
Since 2019, the inhabitants of Camille Claudel have been involved in the actions related to the Climate Plan
of the CPS and the Convention for Ecological Transition of the municipality. In particular, a first survey was
conducted in the Camille Claudel district in 2020 in order to analyse the inhabitants’ satisfaction and
expectations regarding their life in the district. Several questions were directly or indirectly related to energy
use. In particular, a few questions concerned initiatives of vehicle sharing, EV charging point availability,
satisfaction regarding the electricity bill, and if the respondents were conscious/educated towards ecofriendly behaviours (which was the case for 69% of respondents).
However, as of today, there are no active operation scenarios related to individual or collective energy
efficiency measures such as appliance control.
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4.3.4 Energy demand characteristics
While electricity demand characteristics will be analysed once specific households have been recruited to
participate in the pilot, the general energy consumption for heating and domestic hot water are presented in
Figure 23.
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Figure 23: Monthly heat consumption for DHW (1), space heating (2), and total (3) for the year 2019 and 2020
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Figure 24 presents the monthly wood/gas ratio of the heating network. The current operation of the heating
networksyields already favorable wood/gas ratios, due to the fact that the current network has been sized for
supplying a second district, not yet built. The 2020 values show months during which the boilers underwent
maintenance and the gas boilers. The HESTIA project intends to study more in depth the dynamics of the
infra-day/infra-week renewable energy consumption in order to study it with regards to the daily practices of
inhabitants.
2020

2019

100%
80%
60%
40%
20%
0%

Figure 24: Monthly wood/gas ration of the heating network for the year 2019 and 2020
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4.3.5 Preliminary analysis of flexibility potential
Camille Claudel is representative of new districts connected to heating networks for DHW and space heating,
where electricity is used for specific energy uses such as lighting, ventilation, food preservation and
preparation, or personal and domestic hygiene. Two types of flexibilities are envisioned to be studied within
the HESTIA project:
•

•

Flexibility on heat consumption for space heating and DHW, with the objective of maximizing the
share of renewable used and minimizing the share of gas. The means to achieve this flexibility will
be devised in HESTIA T1.3, with the aim to augment the participant households with automated
heaters control systems like connecter thermostatic valves.
Flexibility on other electricity uses. This will be achieved with automatic (i.e., controlled) or
behavioural demand response applied to the scheduling of household appliances (e.g., washing
machine, dishwashers, etc.).

In the current situation, the installation of PV panels or heat pumps (either at the heating network or building
level) are not yet planned within the timeframe of the HESTIA project, but will be studied through simulation.

4.4 Regulatory framework analysis
4.4.1 Brief history of demand response regulation development in France
The regulation of demand-side management in France corresponds to two types of actions related to the
active involvement of consumers and prosumers: demand response and self-consumption. In the context of
liberalization of the European market and the political will to develop renewable energies, demand response
has developed as a contribution to supply-demand balance, by means of distributed demand response (or
the aggregation through an aggregator or supplier of individual demand response actions involving smaller
volumes, all carried out at the same time by residential or professional customers). This development was
supported by advanced ICT solutions to increase the potential for active demand response. Self-consumption
developed as a way to manage local energy sources in a decentralized system. Solar photovoltaic (PV)
technologies are particularly well suited for this purpose, as panels installed on rooftops can directly supply
households, while digitalisation allows new modes of energy trade, transforming the role of consumers.
The regulation of demand response in France developed with several milestones. Since 2003, it has been
possible to offer industrial demand response for the balancing mechanism. This was progressively extended
to all types of consumers until 2007. Since 2011, the TSO has been contracting demand response capacity
that can be activated on very short notice for the mFRR (manual frequency restoration reserves). Since
January 2014, it has been possible to sell demand response energy directly on energy markets through the
NEBEF mechanism. Since July 2014, industrial customers have participated in frequency ancillary services by
offering demand response (1 MW minimum). These reserves, which can be automatically activated in
timeframes ranging from a few seconds to a few minutes, are critical to keeping supply and demand balanced.
Previously, only generation facilities could participate.
In 2018, demand response tenders became a support mechanism for the demand response sector. Organized
by the Ministry of Energy, the tenders encourage creating demand response capacity to meet the targets set
forth in the multiannual energy programme.
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4.4.2 Recent EU legislative acts related to demand response and energy selfconsumption, and their transposition into French law
Following the French Self-Consumption Ordinance published in July 2016, several EU legislative propositions
and acts related to demand response, energy self-consumption and the emerging concept of energy
communities have been transposed into French law:
•

•

•

August
2015

The Clean energy for all Europeans package, first proposed by the EC in November 2016, was
accompanied by the French Self Consumption Law in 2017 (Law 2017-227 and decree 2017-676,
2017), and the CollectiveSelf-Consumption (CSC) specific grid tariffs proposed by the CRE3 (French
Energy Regulatory Commission) in 2018.
The Renewable Energy Directive 2018/2001/EU (RED II), which entered into force in December
2018 as part of the Clean energy for all Europeans package, was followed by the French PACTE law
(Action Plan for Business Growth and Transformation, 2018)
The EU Directive 2019/944 on Common Rules for the Internal Market for Electricity was followed
by the French Climate and Energy Law in November 2019, and the Collective Self-Consumption
decree that extended the CSC perimeter up to a 2 km perimeter and up to 3 MW of installed power.

July
2016

2016

Fev
2017

June
2018

Dec
2018

French legislative act

March
2019

Dec
2019

Nov
2019

Nov
2019

2021

2021

EU legislative act

Figure 25: Timeline of EU and French legislative acts from 2015 to 2021

The notion of Energy Community is still being discussed in France in order to define the French legal
framework for Renewable Energy Communities (REC) and Citizen Energy Communities (CEC). A draft order
was first published in April 2020. The two types of communities share similar competencies (around energy
generation, supply, energy storage or flexibility aggregation) and similar characteristics, such as the obligation
to use the existing distribution network. In the current draft, the two types of communities will also have
differences related to:
•
•
•

the proximity to energy generation (no geographical limitation for CEC, proximity to generation for
REC);
the types of energy vectors (electricity for CEC, all sources of renewable energy for REC);
the types of energy generation technologies (technology-neutral for CEC, 100% renewable for CEC).

Other aspects, such as the specific governance associated with each type of community, are still under
discussion. No specific supporting mechanisms is planned for REC, but is being discussed for CSC through a
call for tenders from the French Energy Regulatory Commissions.
3

Commission de Régulation de l’Energie
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4.4.3 Impact on the French pilot site
While resembling the currently discussed Renewable Energy Communities, the French pilot will not be directly
impacted by this set of rules, as it will be mostly a virtual community practising demand response for the
HESTIA project’s objectives, with local renewable energy generation essentially run by public bodies or
private companies.
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5. PILOT 3: VOORHOUT VILLAGE (NETHERLANDS)
5.1 Pilots general description
5.1.1 General description
The Voorhout Plusleven pilot district is a community in the Voorhout village in the province of South Holland.
29 new houses were built according to the Plusleven positive energy concept. They were inhabited and
operational as of autumn 2019. The pilot district is part of a larger new development tract called Hooghkamer,
characterised by fairly spacious, middle-class or affluent suburban living with artificial canals and ample green
space. The PlusLeven district has been developed by the Van der Hulst construction company, which
specialises in sustainable construction.
These buildings are the first homes built by Van der Hulst that are intended to be net suppliers of energy, and
they arehighly equipped in electricity monitoring appliances. The type of houses is illustrated in Figure 26.

Figure 26: PlusLeven building concept in Voorhout village
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5.1.2 Location, geography and meteorology
The former municipality of Voorhout covered an area of 12.59 km2 of which 0.33 km2 is covered by water and
had a population of 14,792 (in 2004). In 2006 it merged with surrounding villages to form the municipality of
Teylingen.

Figure 27: Location of the Voorhout village pilot site in the municipality of Teylingen (Google Maps)

The area is home to many people employed directly or indirectly by the economic hub of Schiphol
international airport. Because of this interdependence with the airport, the region is likely to be particularly
affected by the Covid-19 crisis: something to take into account when surveying current energy demand data.
Most inhabitants commute via car, as it is quite close to the highway, but there is also a fairly well-connected
train station nearby. Voorhout has a mainly temperate climate, with cool to mild summers and cold winters.
The annual average temperatures range between 5°C and 14.4°C and the annual average rainfall is between
736 and 838mm. Weather data and forecasts are available through weather APIs such as DarkSky, including
ambient temperature, humidity, cloud cover, wind speed and direction, UV index and precipitation intensity.

5.2 Pilot stakeholders and roles
The Dutch pilot involves four main stakeholders:
Van der Hulst, property developer responsible for the construction of Voorhout village. Van der
Hulst maintains after-sales services with the residents and remains an important contact point for
the residents.
2. The Voorhout village residents, who will be recruited for the Dutch pilot activities and are essential
stakeholders for the realisation of the HESTIA pilot activities
3. The community representatives, two people who act as the main intermediaries between the
Voorhout inhabitants’ community and 4EYF and Van der Hulst. They act in a kind of advisory
capacity when it comes to community affairs.
4. The municipality of Teylingen
1.

Within the HESTIA consortium, two partners will be directly involved in the pilot:
•
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•

der Hulst have partnered to form the PlusLeven positive energy building concept.
i.LECO, which will provide a community dashboard serving as an interface between the residents
and the energy ecosystem of the pilot for visualizing and understanding energy usage, controlling
equipment or activate flexibility through gamification.

The stakeholders’ level interest, importance and influence were analysed and the specific measures to be
taken summarized in Table 14, their relative impact summarized in Table 15, and their relative importance
visually rendered in Figure 28:
Stakeholder
Group
Van der Hulst

Residents

Community
representatives

Municipality

Interest

Importance

Influence

Size
(1,2,3)

Measures

7 (HESTIA as an
active
demonstrator of
the positive
energy
concepts)
6 (not yet
sensitised to the
HESTIA
concepts)
6 (not yet
sensitised to the
HESTIA
concepts)

5 (importance
for information
sharing)

5 (low influence on the
project actions
themselves)

2

Provide regular
feedback

10 (essential for
carrying out the
project)

9 (their level of motivation
and participation is key in
the success of the project)

3

8 (importance
for sensitising
the other
residents to the
project stakes)
4 (importance
for project
acceptance and
dissemination of
project results)

10 (is an essential link
between the Voorhout
residents and the project,
act as ambassadors)

1

2 (no direct influence on
the pilot activities)

2

Actively engage
in pilot activities,
provide regular
feedback
Actively engage
in the pilot
activities,
provide regular
feedback
Keep informed
for improved
support and
dissemination

4 (interest in the
outcomes)

Table 14: Voorhout pilot stakeholder analysis

low ------------ >high

Impact

Stakeholder impact and influence matrix
Van der Hulst

Residents
Community representatives

Municipality

-

Influence
low -------------------- >high
Table 15: Voorhout village impact and influence matrix
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Relative importance of stakeholders
9

Interest

8

Residents

7
6

Van der Hulst
5

Community
representatives

4

3

Municipality

2
1
0
0

2

4

6

8

10

12

Influence
Figure 28: Relative importance of stakeholders for the Voorhout village pilot site

5.3 Pilot technical characterisation
5.3.1 Housing: built environment characteristics, energy systems and
control, technical assets
The pilot site consists in 29 new residential houses built according to the Van der Hulst positive energy concept.
Van der Hulst will be the provider of detailed building information once specific households have been
recruited. Each house is served by full-electrical operations for thermal, electrical and mobility needs. Each
house is equipped with the following energy systems:
•

Heating & Cooling: a 7,25 kWhth air to water heat pump of type DHPS Hydrotop HT7007J4.
• Renewable energy generation: 8 kWp photovoltaic panels on the roofs using Perlight Solar PLM105 MB-22monocristalline PV panels and inverter
• Energy storage: 5 kW/5-10 kWh second life EV battery and a heat vessel of about 200 L with a
heat pumpThe datasheets for each of this equipment is available through 4YEF.
Each house is also equipped with smart devices, including:
•

•
•
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Smart meters: smart meters for energy consumption and production (10-second to 1-minute
resolution). Energy consumption managers can be connected to smart meters using the so-called
P1 connectivity.
Sensors: thermal comfort in-house sensors and smart ventilation system.
Local IoT gateway: currently, the local gateway is a SWYCS IoT Gateway with cloud-connection
functionality that has access to all smart devices in the household. The gateway support multiple
protocols such as ZigBee, Bluetooth, Z-Wave, EnOcean, WiFi, LAN, KNX and Modbus. The gateway
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also equipped with local data storage to prevent data loss and an internal battery with at least 60
minutes capacity to sustain operations during power outages. The gateway is connecting to the
SWYCS IoT platform using the SWYCS API. However, the gateway and battery system are planned
to be replaced in 2021.

5.3.2 Energy sources, energy infrastructures
The resident has access to 3 shared EVs: a Nissan Leaf with a 60-kWh battery and 2 from Mercedes with V2G
functions. There are 2 common charging points of 150 kW each in the neighbourhood. The neighbourhood is
equipped with a gas- boiler based system for the heating of 50 other houses selected in the vicinity and a 50
kW/50 kW community battery.

4
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5.3.3 Current operation scenarios at pilot sites
As Voorhout village is a relatively new neighbourhood, there are currently no specific operations regarding
energy flexibility. Residents pay a low flat fee for – fair use of – their energy, which includes heating. 4YEF
intends to use the flexibility of various smart devices to trade on the variability of wholesale energy prices on
the backend, enabling the flat-fee subscription. However, the system as intended has never been fully
operational. Due to technical challenges, the scope of the project has been scaled down for the moment: 4YEF
is currently planning on offering market flexibility only through the batteries and slowly including other
devices and systems subsequently.

5.3.4 Energy demand characteristics
Each house of the pilot site has an energy demand profile of a fully electrified household. Figure 29 illustrates
the 15- minute resolution energy profile of a day in March, measured in a specific household. The light green
and dark green lines demonstrate the consumption profile of the household during off-peak and peak hour,
respectively, while the yellow and red lines show the injection profile during off-peak and peak hour,
respectively. On the top of a relatively constant base load, there is a peak in consumption between 4 and 6
o’clock in the morning due to the heat pump. During the day, most of the production of the PV panels is
injected to the grid, except for around 12, when the heat pump is suspected to be active again.

Figure 29: Energy profile of one typical household of the pilot site (measured 23rd March 2021)

5.3.5 Preliminary analysis of flexibility potential
The ambition of the pilot homes in the Voorhout district is that they are “energy positive”, or net suppliers.
This has not yet been achieved. However, there is plenty of potential for flexibility and the main principles that
will be experimented in the HESTIA project include load shifting and peak shaving via an EMS platform through
the local gateway, in order to optimise the use of locally produced electricity from the PV panels. This includes
but is not limited to these actions
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•
•

•
•

The heat pump can be scheduled to heat water during the day when there is excess electricity
produced by the PV installations.
The battery is controlled to be charged on the excess green electricity during the day. The
energy is later used for the household’s activities after working hour when there is usually a peak
in consumption.
Creating market flexibility via the common and shared EVs and batteries
Consumer’s behaviour shifts such as scheduling household appliances (e.g., washing machine,
dish washer, etc) to be active during the day.

5.4 Regulatory framework analysis
5.4.1 Flexibility policy
Flexibility is a policy priority in the Netherlands, due to the mounting pressure on the electricity grid and a strong
interest in smart technologies. As per 2019, The Netherlands received a little less than 10% of its electricity
capacity from wind and a little over 3% from PV (IEA, 2020). However, renewables are expected to supply up
to 70% of electricity by 2030, mostly through the wind. In the meantime, EV adoption has increased
significantly in recent years and is expected to continue. At this point, the grid already has trouble absorbing
renewable capacity in certain regions. As a result, grid operators resort to curtailing existing capacity and
even block new renewable capacity from coming online altogether. Therefore, the regulator and grid
operators are now trying to develop flexibility markets to lower peak loads in the most cost-effective manner.
Flexibility, therefore, figures prominently in the strategic objects of the so-called Multiannual Mission-Driven
Innovation Programmes (MMIPs, for instance, numbers 5, 8 and 13) (IEA, 2020).
The Netherlands is also in process of establishing a new Energy Act proposal, which includes as one main
objective to prioritize flexibility over grid reinforcement: “The new Energy Law will also make changes so that
the electricity marketdelivers clear price signals to all market participants and drives the development of an
efficient and flexible system, including through demand-side response (DSR) and innovative energy services”
(IEA, 2020). Significantly, those measures would also hold for DSOs, not just TSOs. Currently, DSOs have very
little space to work with flexibility solutions, as their role in the market is fairly narrowly conscribed. The
regulator now intends to extend the possibilities of DSOs to tackle congestions management.

5.4.2 Explicit and implicit flexibility markets
There are already well-established flexibility markets in the Netherlands. In 1988, TSO TenneT was charged
with the task to ensure balance on the grid. It operates the reserve and frequency markets, in which explicit
flexibility mechanisms are used to address imbalance. While these markets themselves are therefore quite
ancient, they also experience innovation: aggregators are integrating new (mostly small-scale industrial)
players into these markets by making their energy intensive assets and devices smart and steerable, and by
developing the prediction algorithms that allow effective trading with the flexibility of these decentralized
assets.
As regards the agentic scope of the DSOs, there have been some experimental programs, in the lead up to
the new Energy Act in discussion:
•
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GOPACS is a collaboration by Dutch network operators (TSO Tennet and DSO’s like Liander, Stedin,
and Enexis) that helps to alleviate congestion on the grid. It offers large and small market parties the
opportunity to easily capitalize on their available flexibility and help solve congestion situations. The
cooperation of the network operators also ensures that resolving congestion in one part of the
electricity grid does not cause a problem in another one with another grid operator. GOPACS trades
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•

its flexibility requests through intraday market platform of Energy Trading Platform Amsterdam
(ETPA). ETPA is an energy trading platform where market parties such as energy suppliers and PV
parties, but also significant consumers, can trade in energy through “flex bids”. GOPACS also offers a
“congestion portal” intended for large consumers, who can place flex bids there without the
intervention of an energy trading platform.
The Universal Smart Energy Framework (USEF) is an initiative that opens up one integrated market
for flexibility. The goal of USEF is to accelerate the establishment of an integrated smart energy
system by providing one common standard that is open to all parties. This smart energy system can
monetize flexibility in order to reduce energy costs, alleviate grid congestion and improve balancing
capacity. The framework defines market roles, processes and specifies data exchange agreements and
control features in order to allow seamless interoperability in large-scale deployment of smart energy
grids across Europe.” (Boekelo & Breukers, 2021).

Implicit flexibility through spot markets such as day ahead and intra-day (like EPEX) is also well-established.
They are also a next-gen demand response opportunity. In fact, the Voorhout energy provider, PlusLeven,
uses an intermediary (specialized in predictive software) and one of the market platforms to trade on the
spot markets. The pay-offs are not as high as on the imbalance markets, but its entry barriers are lower,
especially with the advent of the trading platforms. As a footnote, dynamic tariffs for consumers might be
coming down the pipeline as well, which would be more modelled on wholesale prices. Officially dynamic
tariffs have been available for small connection (under 3x80A) since 2019. A few energy providers have
jumped on this new market structure, by mirroring wholesale prices for small businesses and household
consumers. So far, the latter have not taken up on it much, but SMEs have done so more enthusiastically. In
good part this is due to the fact that the larger the consumption, the higher the potential financial gain.

5.4.3 Transposition of the RED II EU framework, self-consumption and energy
communities
As of 2021, the Netherlands has not transposed the Renewable Energy Directive 2018/2001/EU (RED II)
relative to collective self-consumption and energy communities. There is no definition of Renewable Energy
Communities nor Citizen Energy Communities. The most relevant law associated with electricity selfconsumption is the Electricity Act 1998 amended in 2018, particularly the “Postcoderoosregeling”, Act on the
Environmental Protection Tax (2018). The Netherlands apply a post-code based system, in which a
cooperative or an association of homeowners, who decide to collectively generate electricity with local
renewable means and live in the same or adjacent postcode areas, can apply for tax relieves (Campos I., 2021).
While energy communities might be an interesting legal construction in the wider context of the HESTIA
project, it is therefore not relevant in the Voorhout case. However, in the perspective of a wider up-take of
the HESTIA solutions, the future energy communities in the Netherland will likely constitute an important
part of the market. The upcoming Energy Act will likely transpose most of the EU recast directives on this
matter. The current proposal includes the following definition of energy communities: “A legal person, which,
on behalf of its members or shareholders, exercises activities in the energy market and has as its main goals
the provision of environmental, economic or social advantages to its members or shareholders or to the local
region, where it deploys its activities, and not the making of profit.”. The future energy communities
interested in flexibility and demand response will therefore have a better legal footing to stand and a fast
evolving national market to accommodate them.
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6. CONCLUSION
6.1 Pilot sites complementarity in the HESTIA project
The main differences between the three HESTIA pilot sites are related to the type of energy uses being
addressed by local renewable energy production, the level of progress regarding the installation of smart
devices inside homes, and the type of flexibilities that will be studied during the pilot experiments:
•
•

•

In Berchidda, energy uses such as domestic hot water and specific uses of electricity will be studied
in order to shift them to moments of local PV generation
In the Camille Claudel Eco-District, particular attention is drawn to the community optimization of
renewable-based heating networks for space heating and domestic hot water, jointly with the
flexibly on other electricity uses inside homes, and possible interactions with tertiary buildings
Voorhout village households are full-electric (for space heating, domestic hot water and all other
uses), and are the most equipped with smart devices, energy managers, batteries and electric
vehicles, including V2G capabilities.

The three pilot sites have a variable number of main stakeholders. Their analysis during T1.1 showed that a
reduced number of stakeholders did not necessarily mean a simpler handling of the situation and of the
expectations of the stakeholders. Each pilot site is therefore organized differently in order to actively involve
the local stakeholders and succeed in obtaining the necessary local anchoring and support.
In addition, the construction date of the pilot buildings has an important impact on the readiness of the pilot,
buildings, equipment and households regarding their involvement to the experiments: the newest buildings
in Voorhout village are still in a reception phase, aiming at replacing equipment that shows technical issues
or does not bring satisfaction. The Camille Claudel Eco-District, built 6 years ago, has reached its exploitation
phase, with inhabitants that have gotten used to the district and have a more mature view on its current
advantages and drawbacks. Finally, the Italian pilot is composed of older traditional buildings, which were
more recently upgrader with PV generation.
Despite their differences in location, building characteristics, or energy for heating or domestic hot water, all
three pilot sites have in common the installation of smart meters and associated smart devices (gateways,
additional metering) in order to allow for the transmission of metered data to service providers, such as the
HESTIA platform that will be developed during the project, and to facilitate the implementation of
behavioural or controlled flexibility associated with the home appliances.
On the regulatory aspect, the three pilot countries have different level of progress in the transposition of the
RED II EU directive related to self-consumption and energy communities:
•

•

•

As of 2021, Italy transposed the general framework of the directive into law N8/2020, including
Self- Consumption, Renewable Energy Communities and Citizen Energy Communities dispositions,
while detailed provisions are being considered through a public consultation of the Italian Energy
Authority (ARERA5).
France included dispositions on collective self-consumption into its Self-Consumption Law 2017227, while the principles of Renewable Energy Communities and Citizen Energy Communities are
still being developed through a draft legislation currently being discussed (as of April 2021).
Finally, the Netherlands have not transposed the RED II directive as of today, self-consumption
being legally guided by the 2018 Act on the Environmental Protection Tax.

However, despite these differences in transposition calendar, a common characteristic of the pilots is that
they will not be impacted by the upcoming legal definition of the Renewable or Citizen Energy Communities.
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Finally, the main differences between the three pilot sites allow to address several levels of efficient buildings,
self- consumption, flexibility, energy sharing and smart grid configurations. This paves the road for a strong
innovation potential as research- and best practices demonstrators, and replication potential.

6.2 Relationships with the following tasks
The information gathered and produced within T1.1 are to be shared with the HESTIA partners in accordance
with the HESTIA consortium agreement, and serve as inputs for the following tasks:
•

•

•

•
•
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WP1 T1.2 – Energy related consumer behaviour analysis: the insight given on the pilot stakeholders
and current energy use have fostered synergies with T1.2, particularly in the process of building
strong relationships with the local stakeholders at each pilot site
WP1 T1.3 – Follow-up specification of demonstration scenarios at pilot sites: the pilot site general
description as well as the public and private technical information gathered by the pilot leaders will
serve as inputs for the Use Case definition and subsequent convergence workshops.
WP1 T1.4 – HESTIA platform design, requirements and KPI specifications: The common points
highlighted during T1.1 will be a basis for defining the common functional and technical
requirements for the HESTIA platform
WP2 T12.2 – Inclusive and participatory DR solution design process: The pilot description serves as
inputs for the definition of DR solutions
WP3 T3.1 – Energy demand forecasting and production modelling: The meteorological data,
physical characteristics of buildings and of technical equipment will serve as input for the demand
forecasting models

https://www.arera.it
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B. Notations, Abbreviations, Acronyms
AEC

57

CSC

Azienda Elettrica Comunale (Public Electricity Office of
the Municipality of Berchidda)
Collective Self-Consumption

Domestic Hot Water

DHW

DR

Demand Response

DSO

Distribution System Operator

Electric vehicle

EV

kWp

kilowatt peak

m²SHON

Sum of all floor areas used in French law

MV/LV

Medium voltage / low voltage

POD

Point of Delivery

REC

Renewable Energy Community

TSO

Transport System Operator

U

Heat loss coefficient (W/m²/K)
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