INVADE

H2020 project — Grant agreement n° 731148

INVADE

Smart system of renewable energy storage based on INtegrated EVs and

bAtteries to empower mobile, Distributed and centralised Energy storage

in the distribution grid

Deliverable n°:
Deliverable name:
Version:

Release date:

Status:
Author:

Dissemination level:

D2.5

Dissemination and communication final report
1.0

31/12/2019

Public

Submitted

UPC - Roberto Villafafila
SmartlO — Mari K. Buckholm

This project has received funding from the European Union’s Horizon 2020
Research and Innovation programme under Grant Agreement No 731148.




INVADE

H2020 project — Grant agreement n° 731148

Document history:

Version | Date of issue

Content and changes

Edited by

0.1 17/12/2019

First draft version

Roberto Villafafila

0.2 20/12/2019

Contributions from SIN

Roberto Villafafila

1.0 31/12/2019

Reviewed version with comments from
Ari Hentunen

Roberto Villafaafila

Peer reviewed by:

Partner Reviewer

NTNU

Hossein Farahmand

SIN

Ari Hentunen

Deliverable beneficiaries:

WP / Task

All partners

Deliverable D2.5 — Dissemination and communication final report

Page 2 of 62



INVADE

H2020 project — Grant agreement n° 731148

Executive summary

1
2

© 0o N O

10 Other dissemination tools

12 Annexes

Deliverable D2.5 — Dissemination and communication final report

Table of contents

1914 e Yo 113 1o 1
LTV =Y o X3 1 (= Y

2.1 Structure and content
2.1.1 The project
2.1.2 Deliverables
2.1.3 Partners
2.1.4 Contact
2.1.5 Events
2.1.6 News

2.2  Monitoring

Social media profiles ...........ccceeemmririiiiicccerrre s

3.1 Statistics
3.1.1 Twitter
3.1.2 Linkedin
3.1.3 Facebook
3.2 Research Gate

Scientific publications............cccoociiriiiiccccsr s
Videos and press releases........cccccvvvevverieeeiiieinceeeesnssssseeseeens

51 News articles
5.2 Video interviews
5.3 Newsletters

Organization of workshops, conferences and large events
Participation in workshops and conferences......................
Technical AdViSOry Group ........ccccceecrmmrinnssssninsssssssssssseseas
BRIDGE and other EU activities .........ccccccerrriiicciieennennnnnnees

9.1 Participation in the European Utility Week

10.1  Project presentation

10.2 Poster/ Roll-up

10.3 Flyer

10.4 ZENODO repository

10.5 Demostrations and local meetings

12.1 Project presentation captures

Page 3 of 62



INVADE H2020 project — Grant agreement n° 731148

Executive summary

This document reflects the dissemination and communication actions performed during
the second half of the INVADE project. It reviews the measures and actions taken during
the second one and a half year of the project for spreading the project objectives and
evolution. The main goals of WP2 are to disseminate and communicate the project in-
sights, while capturing and maintaining the attention of potential stakeholders. The chan-
nels that have already been created during the first half of the project, have been used
and numerous dissemination actions through these channels have been performed to

broaden the impact of the project.

Taking into account the large influence that digital media has nowadays, a big effort has
been focus on keep updated the webpage of the project and connect it to the social
networks. In addition, several events have been organized and other communication
channels like conferences, exhibitions or journals have been used to spread INVADE
vision, objectives and results. Additionally, a second meeting of the Technical Advisory
Group (TAG) has been done, and descriptive videos of the pilots have been released.
The project has been very active in the BRIDGE group. Finally, the two INVADE large
scale events have been organized, the first one 10/10/2018 in Oslo, and the second one,

20/11/2019 in Barcelona as side event of Smart City Expo World Congress.

Using all these tools, the INVADE’s communication and dissemination tasks have

achieved the following numbers:

Tweets: 331

Twitter followers: 385 = Contribution to BRIDGE newsletters: 3
LinkedIn followers: 164 = Organization of workshops: 10

Publications in Facebook: 166 » Participations to conferences/local meet-
Facebook followers: 166 ings/seminar: around 45

Research gate reads: 206 reads » Trade fairs and exhibitions: 3

Research gate followers: 17 = TAG meetings: 2

Posts in the website: 55 = Peer-reviewed conference papers: 13
Videos: 19 = Peer-reviewed journal papers: 9 + 1 under re-
Newsletter: 4 view
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1 Introduction

The present report describes the work done in work package (WP) 2. The report includes

the performance of the communication and dissemination tools between M18 and M36.

The document is structured as follows. First, the sections 2, 3, 4 and 5 describe the
performance of the dissemination tools up from M18 to M36 one by one. Section 6 ex-
plains the activity of TAG. Sections 7 describes the interactions between the INVADE
project and the EU commission initiatives like the BRIDGE projects cluster. Section 8
details additional dissemination tools and the public repository used to make public all
possible outputs. Finally, Section 9 checks the key performance indicators (KPIs) in-
cluded in the DoA and the Dissemination Plan (D2.2).

2 Website

The website URL is www.h2020invade.eu. It has been used as a hub of the INVADE

project during this three years for the dissemination and communication activities provid-

ing news and information in order to raise a common understanding of the project and

approach the project to different stakeholders in an effective matter.

The website presents challenges and objectives of the project, introduces the project
beneficiaries, and presents key outcomes in the form of reports, presentations, articles,

films, press reports (media attention) and social media posts and tweets.

2.1 Structure and content

The structure of the website has maintained its initial design regards menus, to which it

has been added the menu “Events”:

e Home

o The project
e Deliverables
e Partners

e Contact

e Event (new)

¢ News

Deliverable D2.5 — Dissemination and communication final report Page 5 of 62
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Next sections detail the content that has been updated from the first year and a half of

the project.

2.1.1 The project

A brief description of each of the five pilot locations have been included in a frame within
this section. From each short description of each pilot — Bulgaria, Germany, Spain, Nor-
way and the Netherlands — clicking on “Read more” a larger description of each pilot is

provided.

The project D Partners Contact Events News

INVADE

The INVADE project

What is it about?

The five pilot sites are
located in:

Our current electrical infrastructure face several challenges in the coming years, one being a greater share of renewable
energies, another is aging infrastructure. These challenges should be resolved in a cost-efficient manner.

Renewable energies set higher demands to system resilience and flexibility, as we deal with intermittent energy resources, and
itis oftentimes produced locally in the distribution grid. New system infrastructure is very expensive, urging for better use of
existing infrastructure in conjunction with new inexpensive technologies.

Better energy services

INVADE seeks to solve these issues by combining already existing technologies into a new framework. At the core is a cloud-
based flexibility management system integrated with electric vehicles (EVs) and batteries empowering energy storage to
increase the share of renewables in the smart grid. Additionally, smart control of domestic appliances will aid in load-
balancing over the course of a day.

Combining physical batteries with state of the art data technology will open new marketplaces to trade energy and energy
services, which in turn will provide the end-users with better services. The electric grid manager will also benefit from this by
better being able to manage their resources, and discover patterns in the power consumption, all made possible by the latest
technology within big data analytics.

Large-scale pilots

The project will integrate the platform with existing infrastructure and systems at pilot sites in Bulgaria, Germany, Spain,
Norway and the Netherlands, and validate it through mobile, distributed and centralized use cases in the distribution grid - in
large-scale demonstrations.

Novel business models and extensive exploitation activities will be able to tread the fine line between maximizing profits for a
full chain of stakeholders and optimizing social welfare, while contributing to the standardization and regulation policies for
the European energy market. A meaningful integration of the transport sector is represented by both the Norwegian and the
Dutch pilot - the two countries with the highest penetration of EVs worldwide

Specific project goals

1. Design a flexibility management system using batteries that supports the distribution grid and electricity
market while coping with grid limitations, uncertainty and variability with high penetration of renewable
energy, electric vehicles and an increased number of diverse smart grid actors.

2. Develop a model for batteries including EVs focusing on prediction of batteries lifetime and impact factors
contributing to life extension, and prepare a model for optimal sizing, positioning and scheduling of batteries
in the distribution grid.

3. Deliver the Integrated INVADE Platform based on Flexibility Cloud enabling flexible management algorithms,
functions and monitoring and control dashboards using Internet of Energy Things, Big data analytics and

| -
-

Deliverable D2.5 — Dissemination and communication final report

Norway (stavanger)

Norway has the highest electric vehicle (EV)
density in Europe and the economic incentives
for end-customers are getting a considerable

boost.

Germany (Freiburg)

The German pilot focus on both, building up

one centralised energy storage device as well
examining new business models for

distributed energy storages.

Spain (Granollers)

The Spanish use case aims at demonstrating
that a storage system shared with other users,
is a safe, reliable and emission-free alternative,
which will cover a gap of two hours without
using a genset and thus no emissions.

more

The Netherlands (Noord-Brabant)
The Dutch pilot will cover three domains and
two different approaches to charging electric

vehicles on renewable energy.

Bulgaria (Albena)

In Bulgaria, centralised electrical energy
storage will be installed at a transformer
substation that supplies two hotels, including
restaurants, a spa centre and swimming pools.
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INVADE

Norway

The project

o
)

Deliverables Partners

In Norway, effect based tariffs are emerging and will be implemented during the next 2-3 years. This combined with
(V2H) rel .

the highest electric vehicle (EV) density in Europe, makes so-called vehicle-to-h , as the

incentives for end-customers are getting a considerable boost.

For this to happen, we need solutions to enable bidirectional management of customer loads. The load with the most
potential and value is the battery (EV or fixed), as it can enable a two-way flow of electricity and increase the supply security
to households. In addition, thermal loads like electrically heated water boilers will also be tested.

In this context, the distribution system operator (DSO) will be able to postpone grid investments, and end users can save
money if they can avoid high loads in the high tariff periods, a typical win-win situation. Lyse Elnett has started to implement
one of Europe’s most advanced four-quadrant automatic meter installations exploiting a generic gateway to collect real-time
data. This rollout passed 50.000 installations in 2016 (Q1), including the whole Triangulum large-scale test bed area in
Stavanger.

The Integrated INVADE platform will meet existing energy solutions in the European and international market. It will be crucial
to demonstrate how existing smart energy solutions can be interoperable with the INVADE architecture and platforms. This
represents a significant value increase to the INVADE project, as it is unlikely that early mover DSOs which have already
started their smart grid and service rollout are willing to replace these investments.

Pilot description

We will demonstrate how big data, machine learning and analytics parts of the INVADE platform can be integrated into the
existing smart home solutions demonstrated in the Triangulum Smart City solutions in Stavanger with respect to V2H,
batteries and boilers. This will provide both the DSO and the end-customers with information, feedback and interaction to
promote behavioural change, as well as enable them to use energy efficient solutions and to exploit new opportunities arising
in the EV/battery/second-life battery domain.

Equally important are the following three elements in this pilot:

1. The regulatory regime unleashing the effect-based tariffs (expected launched in the 2018-2020 period).
2. The customer behaviour analysis.

3. The deployment of all the above factors into a common business model (ref. close collaboration with WP9)

The stakeholders involved in this pilot are Lyse Elnett (DSO responsible for the distribution network & grid, effect tariffs,
large-scale load shifting and customer management), Lyse R&D & Innovation (responsible for customer surveys, prototyping
and business plan work), EV vendor with V2H functions, and the end-users.

The Stavanger pilot brings added value through the following special features:

INVADE Deliverables Partners

The project

Germany

The German pilot focuses on both building up a centralised energy storage device as well as examining new business
models for distributed energy storages.

The Green City Freiburg in the south-western corner of Germany has about 200.000 inhabitants. Freiburg is one of the
sunniest regions in Germany, experiencing a great penetration of Renewable Energy Sources. Further development and use of
renewable energies is not only limited by a lack of resources, but also by the lack of capacity in power lines leading to the
outskirts of the city. Due to the relatively high sun radiation in the south-west compared to other regions in Germany, many
PV plants are installed. They are mainly connected to the low voltage network. Feed-in peaks during the day require new
strategies to cope with congestion management and occurring voltage peaks.

Therefore, it suggests itself to select an application for the centralised energy storage dealing with this problem in a network
area operated by the local distribution system operator bn-Netze, which is a subsidy of badenova. The selected spot is
located at an end-feeder in the rural area of Freiburg-Opfingen, which is a community pretty remote from the main city of
Freiburg and located at the outer rim of the electricity network. Nevertheless, this region is predestined for PV-systems,
because it's settled with many farm houses coming along with barns and extended roofs, perfectly suitable for the
configuration with PV-modules.

In the selected case, a farmer's house is located at the end of a feeder, including four PV plants with a total installed power of
30.5 kWp. All four PV plants are connected via one single grid connection point to the low voltage network. The pilot test site
is located at the end of a feeder which length amounts to 840 m until the next substation. In some cases on sunny days,
voltage limits at the grid connection point are violated by the local generation of electricity. The voltage on the grid
connection point rises up nearly 7.5% above the regular level on a day with maximum feed in from the PV-Systems and
regular load. 3% are allowed at maximum. Due to the geographical distance of the PV plants to the grid connection point the
voltage increases further on the property. It may happen, that at the connection point of the inverters the acceptable voltage
tolerance of 10% is exceeded. In this case, the inverters shut down automatically and the PV-systems are no longer able to
generate electricity. In consequence the PV-system owner loses the guaranteed feed-in tariff for the not produced energy. A
strong interest on the side of the PV-system owner exists, that this case is avoided in any case.

By using a battery storage system, the PV plant shall fully feed-in into the local distribution grid even during peak production
periods. The energy is not transported over the weak line but is stored within the battery temporarily. During night time, this
energy is transported without causing any problems over the low stressed line. So the battery is foreseen to solely work as a
grid-friendly component exclusively operated by the local DSO. Due to regulatory issues, it is not attended to increase the
self-sufficiency of the farm house at the same time.

This case is an excellent example illustrating that a battery storage device can help to secure full generation of renewable
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The Dutch pilot will cover three domains and two
different approaches to charging electric vehicles

on renewable energy.
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|NVADE The project Deliverables Partners

Spain

The Spanish use case aims at demonstrating that a storage system shared with other users, is a safe, reliable and
emission-free alternative, which will cover a gap of two hours without using a genset and thus no emissions.

The pilot will take place in Granollers since there is a secondary substation which supplies the headquarters of the DSO and a
number of private households. The DSO is an example of an entity with critical services needing electricity redundancy. The
issue here is that redundancy depends on the HV distribution and transmission network, meaning that in the event of a
blackout impacting both, all services will be down. The current alternative is to have generator ready for use, which means
storing fuel and an expensive investment.

Consumers such as hospitals, police stations, and utilities among others, which are connected to secondary substations and
shared with other consumers, have specific quality of service and endurance needs. Currently most of them have an
alternative feeder and generator. The use case consists in providing them with a 2 hour redundancy based on efficiently
managed storage.

We consider a 2 hour capacity using batteries to be enough to cover most of incidents. The storage system, combined with
the Integrated INVADE platform and Power Electronics will provide the network with a reliable and efficient energy backup, as
well as a new business model for daily use by households sharing storage capacity.

Pilot description

The storage system, with the Integrated INVADE platform and Power Electronics ad-hoc designed, will be installed in an
existing secondary substation in Granollers. The pilot will be implemented in a Secondary Substation of the Estabanell
network, which supplies 158 users, of which 13 belong to the DSO services.

The neighbours will be invited to participate and share the storage system, which will be fed by the grid and also by existing
PV Cells. The neighbours will be motivated to install more PV cells. The storage system will be used to manage flexibility and
increase the hosting capacity of the DSO without further grid investments. The pilot will prove that storage systems can
provide a business model based on flexibility management.

Stakeholders involved are the headquarter of the DSO and their neighbours. The municipality will be invited to learn about
the pilot and asked to support it.

The goals are CO2 reduction, increased grid resilience without the need of further investments in networks, demand response
activities and management of flexibility.

INVADE The project  Deliverables  Partners

The Netherlands

bl

In the Netherlands, GreenFlux and ElaadNL strive to date as much r

energy in the energy system as
e d dto PR .

possible and will explore the possibilities of g

The Dutch pilot will cover three domains and two different approaches to charging electric vehicles on renewable energy.

The first domain explores a charge point at home in own driveway or carport. Usually there is only one charge point and the
available maximum power for charging is low. If there is renewable energy available, it is almost always from roof solar panels.
The charge point is connected to the grid connection of the house

The second domain explores a group of charge points at an office building, a shopping centre, a football stadium, etc. The
charge points are all connected to the same network connection and often have to divide the available capacity to prevent
overloading this connection. The charge points are sometimes publicly accessible but not 24/7. Local renewable energy
production can come from solar panels, but also from windmills or other sources

The third domain explores a charge point in the public domain. The charge point has its own connection to the electricity grid
and its own energy contract. It is completely interoperable (everybody can charge there) and it is available 24/7. Connection
to renewable energy sources is via the energy contract, this might be reflected in dynamic energy prices.

The two approaches are:

1. The ‘grid approach’: Where you are able to use renewable energy at the location that it is produced, and where
electricity does not need to be transported over large distances which reduces energy transport losses significantly.
Also, it diminishes the load on high power transmission cables, which reduces network costs in general.

N

. The ‘system approach’: Supply and demand always need to be in balance. This effectively means that electric vehicles
are charged when (renewable) energy is available and are not charged (or discharged) when there is none. This does
not need to be locally produced energy (since electricity travels at one third of the speed of light through a cable), it
is really the system balance of a country or large region that is considered here. The (im)balance of the energy
system is reflected in the (dynamic) price of energy.

Each of the three domains tested in this pilot requires a different approach and a different business case. In the first two
domains calculations on Business Case possibilities will be performed, assuming a fixed energy-system. In the third domain
the flexibility possibilities to be entered in the energy system are considered. Besides practical implementations, also data-
extraction and data-analyses will be performed, and methodological user (impact) research will be done.

The biggest challenge for the future is to maintain system balance when renewable energy sources become dominant in the
eneray svstem. However, in the next 5 to 10 vears, there will be a very strona desire amona consumers to charae vehicles with
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|NVADE The project  Deliverables Partners Contact Events News Videos 2 B

Bulgaria
In Albena, Bulgaria, centralised electrical energy storage will be installed at a transformer substation that supplies two
hotels, including restaurants, a spa centre and swimming pools. The f|ve p||ot s|tes are
Furthermore, on the hotel rooftop a PV system will be installed in order to cover the daily peak electricity consumption. Full |Ocated |n
energy monitoring structure is already installed at the site. The hotel has its own solar thermal station installed.
) ) ) ) A I_ Norway (Stavanger)
® The PV system will cover most of the daily electricity demand. As the daily electricity load curve is quite similar to the X . "

Norway has the highest electric vehicle (EV)
power generation profile, a PV system gives the opportunity to reduce the used grid peak power and increase the -l | density in Europe and the economic incentives
percentage of used renewable energy. for end-customers are getting a considerable

® Electricity energy storage will be installed in order to balance the power generation of the PV system, as well as to boost.

store surplus energy for evening peak power demand ensuring constant grid load.
o With energy storage, local peak power loads at the transformer station will be avoided, and the power

quality and system reliability will be improved. Germany (Freiburg)

o A local energy power balance between bought energy and actual consumed energy will be available. In that The German pilot focus on both, building up
case costs for imbalance will be avoided. one centralised energy storage device as well
as examining new business models for
The Integrated INVADE platform will enable the combination of a PV System, Solar thermal system and battery storage that will distributed energy storages.

essentially increase the share of renewable energy in the hotel sector. This will utilise the enormous potential of solar energy
for summer resorts. The energy consumption and CO2 emissions will be reduced.

Pilot description in (Granollers)
The Spanish use case aims at demonstrating
A new Photovoltaic system will be installed, protection and cables leading to the main transformer board. The battery storage that a storage system shared with other users,
system with suitable inverters, protection and battery management system will be situated at the transformer substation site. is a safe, reliable and emission-free
Full energy monitoring system consisting of power meters and software produced by Schneider Electric is already functioning altemative, which will cover a gap of two
hours without using a genset and thus no
on site.
emissions.
Stakeholders involved are the hotel owners. After the successful implementation of the project, the pilot model will be rolled

out to the other hotels in Albena. The model will also be presented to other tourist resorts as an example of energy and

financial efficiency.
The Netherlands (Noord-Brabant)

The added value can be expressed by: The Dutch pilot will cover three domains and
two different approaches to charging electric
* Increased share of renewable energy for self-consumption reducing energy costs for the owner, reducing CO2 vehicles on renewable energy.
emissions, and reducing grid costs for the local DSO. -

o A working model for utilising the domestic potential of solar energy in tourist services by combining solar electrical
and solar thermal power generation.

Bulgaria (Albena)

® Experience in modern energy management: Fully functioning demand side management on consumer site will be In Bulgaria, centralised electrical energy
available. This will lead to better exploitation of energy infrastructures and reduce power peak consumption. Better storage will be installed at a transformer

reliability of the grid as well as reduced voltage drop will decrease energy network losses. substation that supplies two hotels, including
restaurants, a spa centre and swimming pools.

2.1.2 Deliverables

The public deliverables of each work package are published once they are ap-
proved and accepted in order to interested people can download them. Until
17/12/19, the published deliverables for each work package has been:

e WP1: Project Management
o D1.1 Project Management Plan
o D1.2 Project Periodic Report n°1
e WP2: Communication and Dissemination
o D2.1 Project website and social network profiles
o D2.2 Dissemination plan
o D2.3 Data management Plan
o D2.4 Dissemination and communication intermediate report
o WP3: Exploitation
o D3.1 Stakeholders Engagement Plan
o D3.2 Stakeholders analysis

Deliverable D2.5 — Dissemination and communication final report Page 9 of 62
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o D3.4 Draft Life Cycle Analysis
e WP4: Overall INVADE architecture
o D4.1 Overall INVADE architecture
o DA4.2 INVADE architecture of pilots
o DA4.3 Overall INVADE architecture final
e WPS5: Flexibility management system
o D5.1 Report on challenges in distribution grid with high penetration of re-
newables
o D5.2 Assessment of the potential value of alternatives in the future with
demand growth from EVs, renewables integration and distributed storage
units
o DA5.3 Simplified Battery operation and control algorithm
o D5.4 Advanced Optimal Battery operation and control algorithm
o WPG: Energy storage technologies
o D6.1 Storage system dimensioning and design tool
o D6.2 Battery techno-economics tool
o D6.3 Simplified State of health diagnostics tool
o D6.4 Advanced State of health diagnostics tool
o D6.5 Advanced Battery techno-economics tool
e WP7: Communication platform
o D7.1 Communications Specification Plan
o D7.2 Specification of the CP-API-functions
o D7.3 Feasibility analysis and reports of BPL and field devices integration
o D7.4 Communications Test Plan and test reports
e WPB8: Integrated INVADE platform
o D8.1 Cloud based flexibility management system: Flexibility Cloud, phase
1
o D8.2 Cloud based flexibility management system: Flexibility Cloud, phase
2
o D8.3 End-user mobile apps and management dashboards, phase 1
o D8.4 Cloud based flexibility management system: Flexibility Cloud, phase
3
o D8.5 End-user mobile apps and management dashboards, phase 2
o WP9: Business models and energy market structures
o D9.1 Review of existing business models and storage technology data-

base

Deliverable D2.5 — Dissemination and communication final report Page 10 of 62
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e WP10:

D9.2 Input on user behaviour and technology domestication amongst us-
ers to the business model development

D9.3 Report on legal policy implications

D9.4 Set of INVADE business models including classification framework
simplified

Pilots

D10.1 Pilot Specifications

D10.2 Pilots methodology

D10.3 Data collection and management

D10.4 First results from Pilots

D10.5 Final Pilots Methodology

INVADE The project  Deliverables  Partners  Contact ~ Events  News  Videos B
Work Packages and Deliverables Timeline
You can download them as they are published Follow the progress of the project

WP 1: PROJECT MANAGEMENT ~ i

WP 2: COMMUNICATION AND DISSEMINATION ~ Stabmilestone (Ms6) - danuary 2020

WP 3: EXPLOITATION

Implies the formal completion of INVADE after
having the pilots certified and validated. All
communication and dissemination activities
have been accomplished and reached the..

WP 4: OVERALL INVADE ARCHITECTURE

WP 5: FLEXIBILITY MANAGEMENT SYSTEMS

WP 6: ENERGY STORAGE TECHNOLOGIES

WP 7: COMMUNICATION PLATFORM

WP 8: INTEGRATED INVADE PLATFORM

WP 9: BUSINESS MODELS AND ENERGY MARKET STRUCTURES

WP 10: PILOTS

|

D10.1 Pilot Specifications — Download
D10.2 Pilots methodology — Download

D10.3 Data collection and management — Download

D10.4 First results from Pilots — Download
D10.5 Final Pilots Methodology — Download
D10.6 Final results from Pilots

D10.7 Report on validation and certification

Read more

1. October 2019 .

Fourth milestone (MS4)

Preliminary analyses and results from the pilots
are available. The integrated ICT platform is
updated and fine-tuned based on initial
feedback for full-fledged pilot.

Read

Fifth milestone (MS5)

Project is nearing completing with pilot results
and reports getting shape. The finalized
INVADE platform is ready to be delivered to the
market. Another...

. 1. February 2019

Scroll down to see more V'

2.1.3 Partners

INVADE partners has been the same during the whole project less the responsi-

ble for the German pilot implementation. Badenova has substituted NewEn.

badenova AG & Co. KG

Freiburg, Germany

badenova AG & Co. KG, with its headquarter in Freiburg, Germany, is a full service

utility providing with 1.400 employees electricity, gas, water to its customers.

Deliverable D2.5 — Dissemination and communication final report

Page 11 of 62



INVADE

H2020 project — Grant agreement n° 731148

INVADE

Partners

INVADE partner companies

O\ Estabanell
~” Energia

Estabanell Energia

INVADE

(@ tlbenaty

Simply Heaven

eSmart

SYSTEMS

CITCEAS @

Universitat Politécnica de
PC)

eSmart Systems

® NTNU Schneider
Electric
The Norwegian University of Schneider Electric Norge
§§\§n7(e a:’d:'Techr\c\ogy (NTNU) Oslo, Norwa
The project  Deliverables  Partners  Contact  Events  Ne ]
’ INNOVATION
1|l NORWAY

badenova

Fneraie.Taa fiirTaa

AG & Co. KG

2.1.4 Contact

Roberto Villafafila-Robles replaced Pol Olivella as a member of the INVADE team

for the last year of the project.
Roberto Villafafila-Robles

Dr. Electrical Engineering

Roberto is Associate Professor at Universitat Politécnica de Catalunya and Directive
Board at CITCEA-UPC. He is responsible for the INVADE communication and dissemi-

nation.
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INVADE The project  Deliverables ~ Partners ~ Contact ~ Events ~ News  Videos | | searcn B

Contact
Meet our INVADE team

Dieter Hirdes Mette M. Magnussen Mari Kristine Buckholm Roberto Villaféfila-Robles
Head of Research & Innovation Head of Communication & Visualization Journalist / Communications Specialist Dr. Electrical Engineering

Dieter is Head of Research & Mette is Head of Communication & Mari is a journalist at Smart Roberto is Associate Professor at
Innovation at Smart Innovation Visualization at Smart Innovation Innovation Norway and is in charge of Universitat Politécnica de Catalunya
Norway and project coordinator for Norway and oversees the INVADE the INVADE communication and and Directive Board at CITCEA-UPC.
INVADE. communication and digital media. digital media content. He is responsible for the INVADE

communication and dissemination.

< Telephone = Email < Telephone = Email <. Telephone = Email <. Telephone = Email
INVADE Get close to us by following...
The project - Deliverables - Partners - Contact - News f ¥ in
This project has received funding from the European Union’s Horizon 2020 Research and Innovation programme © 2019 Invade, All Rights Reserved

under Grant Agreement No 731148,

2.1.5 Events

From M18 to month M36 different events have been organized or co-organized. The mid-

term large event and the final large event, plus some workshops are available:

e INVADE Black Sea Workshop: “Smart Energy Research — Innovation & Busi-
ness”, Varna — Bulgaria (13/09/2018)

e Mid-term conference “Smart Business of Batteries — Trends & Opportunities”,
Oslo — Norway (10/10/2018)

¢ Xl International Conference on Energy Innovation, "Integration of batteries and
electrical vehicles: towards a more flexible power system", Barcelona — Spain
(16/11/2018)

Presentations are available by clicking on it.

¢ Exploitation workshop, Copenhagen — Denmark (06/03/2019)

Presentations are available by clicking on it.

¢ Final INVADE conference, Barcelona — Spain (20/11/2019)

Presentations are available by clicking on it.

o Exploitation workshop “Battery storage and flexibility”, Barcelona — Spain
(20/11/2019)
As it coincides with the final INVADE conference and TAG meeting, a visit to

EPESA’s pilot site was done with the participants.
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INVADE

Past events

JOIN THE CONFERENCE:
INVADE Barcelona 2019

The Horizon 2020 EU project INVADE
is aniving 3t its end and the partners
aim to share their findings regarding
efficient use of centralised and
distributed storage - for the benefit of
consumers and grid operators.

View more info

JOIN THE CONFERENCE:
Smart Business of
Batteries — Trends &
Opportunities

Join the conference and explore how

INVADE will change the way energy is
used, stored and generated!

View more info

2.1.6 News

JOIN THE WORKSHOP: INVADE Exploitation

Battery storage and Workshop in
flexibility Copenhagen
g 9

Weicome to the third INVADE
Exploitation User Group (EUG)
workshop!

Last year, we invited

harvest input on by
opportunities for the work that we
have undertaken in INVADE. This time
we wil present preiminary results and
how ongoing work is positioned for
use after the project

View more info View more info

INVADE?20:8

JOIN THE WORKSHOP:
Smart Energy Research —
Innovation & Business

<l

The INVADE Black Sea 2018 workshop
its from INVADE
and several other Eurc

gives

sight in resi

ean research

and innovation projects.

View more info

INVADE local event in
Barcelona

The conference will explain the
technological developments that are
enabling the exploitation of flexibiity

through the connection of battesies
and electric vehicles.

View more info

News from INVADE project have been included as they have taken place.
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INVADE Theproject  Deliverables  Partners  Contact  Events  News  Videos | | Sexc B

News ) :
Our latest from INVADE Social media

INVADE updates
MSc student won the INVADE contest at EUW19: AVADENA20 £ D the SEUMIS &
" . . R . I ring the #EUW19 (European
I found the INVADE pilots |ncred|blé interesting 'N"ﬁg ﬁm, eet 2015y b ms@gu_m(ozo e

By Mari Kristine Buckholm, Smart Innovation Norway iy ek 2010 P e s
/hWEYIISDO2 (W - 2 weeks ago

D qui her

take the

During the European Utility Week in Paris in November 2019, the INVADE project

presented itself in a unique way in the EU Projects Zone. Using videos and an INVADE  @INVADEH2020 : The Horizon 2020 INVADE project

informative quiz, the INVADE stand was always busy. is coming to an end this year. Last week, a confer-
ence and a workshop were organize... httpsi//t.co

™ @rgallartf : RT @rgallartf: The catalonian pilot did

|
6’ share its results during the visit of the Technical
q Advisory group in its Granollers headquarter de...

.. W -3 ek 2g0
Conference participants:

“Solutions like INVADE are necessary”
By Sanket Puranik and Mari K. Buckholm, Smart Innovation Norway @RullafaflaR : KT @RVIFfIaR: @INVADEH2020 pe

lots have shown their experiencies @LyseAS

The Horizon 2020 INVADE project is coming to an end this year. Last week, a @elaadNL @AlbenaResort... (W - 3 weeks 2go
conference and a workshop were organized on behalf of the project and parallel
to event Smart City Expo World Congress in Barcelona. JNVADE ~ @INVADEH2020 : The @EU_H2020 project INVADE is

arriving at its end and today, as a side event of

/TBRhAIAPCT (W - 3 weeks ago

sl @RvillafafilaR : RT @RvillafafilaR: We have started
v @INVADEH2020 conference at @SmartCityexpo. Join

. X us and complete the quiz: https://t.co/BTnkwj6WSA
Watch INVADE pilot films o o

By Mari Kristine Buckholm, Smart Innovation Norway (€

N R . N N fafil: T @RVillafafilaR: M:
The INVADE project has resulted in five successful pilot stories and professional @RvillafafilaR : KT @RVillafafilai Main outcomes

. o from @INVADEH2020 #technology workpackages are
films have been made from each pilot site. You can watch them all here. being presented @VTTFinland @CITCEA @NTNU

@eSmart Svstems... (W -3 wests 200

2.2 Monitoring

As the webpage and social media have an important role for achieving a successful
communication and dissemination, all channels have been monitored, and new and sta-
tistics have been documented every month. This has allowed getting statistics of their
use and helped taking decisions for reinforcing those channels that are not being so

consulted and to strengthen the most successful ones.

We have used Google Analytics to monitor the webpage, the following figure shows an
overview of page views, sessions, users (and where the users are from) from M30 to
M36:
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18 Jun 2019 - 20 Dec 2019

O Alusers +Add Segment

M Retumning Visitor B New Visitor
Sessions Users Page Views Pages/Session Avg. Session Duration Bounce Rate

13 6 14 1.08 <00:00:01 92.31%
P

Demographics Language Sessions % Sessions
Language » 1. eses 5 N 3846%

System 4. nbn 2 | 1538%

3 Social media profiles

INVADE is available in different social networks: Twitter, LinkedIn, Facebook and
Youtube. The key objective has been to outreach citizens as well as different stakeholder
groups about the INVADE platform and its potential. Social networks have also been
used to collect feedback and extract information from vital stakeholders, to utilize and

improve the project’s platform and its business and exploitation plan.

The accounts have slightly different purposes and their use has varied according to pro-

ject activity and relevance:

e Twitter account, @INVADEH2020, has been used to cover ongoing news and
updates from the consortium partners, and for collecting input and information.
Consortium members were encourage to tweet about their everyday work with

the project.

¢ Youtube has been used for uploading interviews and relevant videos explaining
the project. We have published 19 videos from interviews at workshops and con-

ferences, description of pilot sites and one explaining the project.

¢ LinkedIn profile has been used to target stakeholders of the European industry,
initiatives and associations focusing on renewable energy storage, the smart grid,
and novel ICT solutions for the energy sector. Videos and posts from the events

have been promoted here.
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e Facebook targets the communication towards the younger generation, such as
students and various national and local associations and communities promoting
a sustainable way of living. Videos and posts from the events have been also

promoted here.

3.1 Statistics

All the social networks are accessible from the webpage of the project, and all channels
were monitored with the purpose of knowing how successful they were and for taking

future measures to achieve communication targets.

The list of performance indicators considered for this purpose are the total number of
followers and likes on Twitter, Facebook and LinkedIn, the total number of tweets/posts,

the monthly post reach on Facebook, and the monthly Tweet impressions and mentions.

Next figure shows the webpage and social media statistics obtained during the second
half of the INVADE project:
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3.1.1 Twitter

Twitter has been the most frequently used social media channel. It allows commenting

and exchanging points of view around INVADE and related subjects internationally.

On May 25™ 2018, we had 192 followers and published 194 tweets. On December 20™
2019, we had 385 followers and 331 tweets.

The number of followers achieved has been a result of the action done in the third year
of the project, when it has been decided to endorse the reading of deliverables developed

so far according to this plan for each deliverable according to the next table:

o Key ideas (with a figure if it is available) for being published in Twitter .

e Short summary of 1 to 2 paragraphs for LinkedIn, facebook and the website that
will collect and connect the previous key ideas.
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WP Deliverable Activity Date
3 key ideas for twitter 1/03
D5.1 Report on challenges in distribu-
5 | tion grid with high penetration of re-
newables 1 short summary for the website 1/03
D9.1 Review of existing business | 3 key ideas for twitter 8/03
9 | models and storage technology data- .
base 1 short summary for the website 8/03
3 key ideas for twitter 15/03
4 | D4.1 Overall INVADE architecture
1 short summary for the website 15/03
2 key ideas for twitter 22/03
D3.1Stakehol E t Pl
3 3.1Stakeholders Engagement Plan 1 short summary for the website 22/03
. 2 key ideas for twitter 22/03
3 | D3.2 Stakeholders analysis 1 short summary for the website 22/03
6 D6.1 Storage system dimensioning | 2 key ideas for twitter 29/03
and design tool 1 short summary for the website 29/03
6 | D6.2 Battery techno-economics tool 2 key ideas for twitter 05/04
1 short summary for the website 05/04
¢ | D6.3 Simplified State of health diag- 1 key ideas for twitter 05/04
nostics tool 1 short summary for the website 05/04
D5.2 Assessment of the potential | 2 key ideas for twitter 12/04
value of alternatives in the future with
5 | demand growth from EVs, renewa-
bles integration and distributed stor- .
age units 1 short summary for the website 12/04
D9.2 Input on user behaviour and | 2 key ideas for twitter 19/04
9 technology domestication amongst
users to the business model develop- | 1 short summary for the website 19/04
ment
9 D9.3 Report on legal policy implica- | 2 key ideas for twitter 19/04
tions 1 short summary for the website 19/04
2 key ideas for twitter regards to
sizing
5 D5.3 Simplified Battery operation and | 2 key ideas for twitter regards to | 26/04
control algorithm operation
1 short summary for the website 26/04
4 | D4.2 INVADE architecture of pilots 3 key ideas for twitter 05/05
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1 short summary for the website 05/05
7 D7.1 Communications Specifications | 1 key idea for twitter 12/05
Plan 1 short summary for the website 12/05
;| D7.2 Specification of the CP-API- 1 key idea for twitter 12/05
functions 1 short summary for the website 12/05
5 key id for twitter
eyl ea.s or twi 19/05
1o | D10.1 Pilot Specifications (one per pilot)
1 short summary for the website 19/05
10 D10.2 Pilots methodology 1 key ideas for twitter 26/05
1 short summary for the website 26/05
10 D10.3 Data collection and manage- | 1 key ideas for twitter 26/05
ment 1 short summary for the website | 26/05
, € INVADE Q  Search Twitter
© Home y i
: INVADE
H  Explore o
[\ Notifications iNVADt
9 Messages ST
- o Trends for you &
[J Bookmarks INVADE i m Nore v
@INVADEH2020 Th‘e‘v‘;itch;
@ Lists SOneofGth:I;rgest European research and innovation projects ever in the field of 139K Tweets
mart Gri torage.
Profile :Z P de.eu [ Joined January 2017 E“';;Eyj’:“:;» )
78 Following 385 Followers neet
@ More Trending in Norway v
Tweets Tweets & replies Media Likes Christmas
237M Tweet

1 You Retweeted
m @CIT_UPC - 21t e :
@e \ CITUPC @CIT_UPC - 21h X Nederland

This is INVADE Project, finalist at #enerTICAwards: Integrated electric vehicles
and batteries to empower distributed and centralised storage in distribution

15.9K Tweets
Trending in Norway 2
Japan

325K Tweets

Show more

For the M36, we have had 5435 tweet impressions, 62 profile visits, 14 mentions and 15

new followers:
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Wwdl Account home
- INVADE @invaDEH2020 Page updated daily

28 day summary with change over previous period

Tweets Tweet impressions Profile visits Mentions Followers Y4
2 1100.0% 5,435 130.0 62 140.9% 14 458.8% 385 +15 Gmwyourm'e

Try Promote Mode -

Dec 2019 - 20 days so far.

TWEET HIGHLIGHTS

Top Tweet eamed 895 impressions Top mention eared 72 engagements Get your Tweets in front of
During the #EUW19 (European Utility Week 7 ¥ Ramon Gallart & more people
2019) in Paris, the @EU_H2020 INVADE “ @rgallartf - Dec 19 Promoted Tweets and content open up your

reach on Twitter to more people.

project presented lisell in.a unique.way In Today Chloé Coral explains the catalonian

Fhe EU F.‘rojectAs Zone. Using videos and an pilot of the @INVADEH2020 project Get started

informative quiz, the INVADE stand was outcomes at @ETSEIB_UPC @teknoCEA

alway; busy. Read more and see photos: @WattiusBattery @CITCEA_UPC

h2020invade.eu/news/msc-stude... pic.twitter.com/5PDKGevmj DEC 2019 SUMMARY

924 94 Tweet impressions Profile visits

- 3,603 50
View Tweet activity View all Tweet activity

Mentions New followers
14 12

Top Follower foliowed by 7,431 people

Engerati w2 e

® 4
E View Tweet

Engerati

3.1.2 Linkedin

LinkedIn has been widely used for keeping the awareness on the energy sector, and
videos and posts with relevant information, publishing what has been doing within the
project and interact the most frequently used social media channel. It allows commenting
and exchanging points of view around INVADE and related subjects internationally.

On December 20" 2019, we had 164 followers.
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INADE INVADE H2020 project ~ Admin view

Page Content Suggestions Career Pages

Follower metrics @

15
w 10
1]
B3
2
2
=z
3
z .
5
0
Dec 2018 Jan 2019 Feb 2019 Mar 2019
O Organic
INVADE INVADE H2020 project  Admin view
Page Content Suggestions Career Pages

Update metrics ®

1,500

1,000

750

Unique impressions

500

Dec 2018 Jan 2019 Feb 2019 Mar 2019

O Organic
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Apr 2019

Analytics ¥

Apr 2019

Activity @

Time range: Dec 1, 2018 - Nov 30,2019 ¥

Activity @

May 2019

View as member

Admin tools ¥

Aggregate organic and sponsored ~ Off

Jun 2019 Jul 2019 Aug 2019 Sep 2019 Oct2019  Nov 2019

View as member

Admin tools ¥

Time range: Dec 1, 2018 - Nov 30, 2019 ¥  Metric: Unique impressions ¥

Aggregate organic and sponsored ~ Off C)

Jun 2019 Jul 2019 Aug 2019 Sep 2019 Oct 2019 Nov 2019
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n Q Search

INaDE INVADE H2020 project ~ Admin view View as member
Page Content Suggestions Career Pages Analytics v Activity €@ EEW Admin tools ¥
Visitor metrics @ Time range: Nov 30, 2018 - Dec 15,2019 ¥ Page: All Pages ¥ Metric: Page views v

Aggregate desktop and mobile traffic ©n ()

Page views

O Desktop and mobile

Visitor demographics ® Time range: Nov 30, 2018 - Dec 15,2019 ¥  Data for: Location ¥

Top locations

Barcelona Area, Spain 148 341

Oslo Area, Norway 41 S 9.45%
Amsterdam Area, Netherlands 24 TN 553%

Helsinki Area, Finland 21 IR 4.84%

Madrid Area, Spain 15 N 3.46%

Lisbon Area, Portugal 14 N 323%

Ostfold County, Norway 11 W 253%

Utrecht Area, Netherlands 6 W 138%

Trondheim Area, Norway 6 W 138%

Rotterdam Area, Netherlands 6 Wl 138%

3.1.3 Facebook

On May 252018, we have attained 105 followers and published 84 posts. On December
20" 2019, we had 166 followers and 166 posts.
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Page  AdCenter  Inbox Manage Jobs  Notifications B} Insights More ~

Edit Page Info @

Settings@  Help ~

e e M- EEEr AR SN Ve

- A + ik Like X\ Follow | s Share
INVADE
Posts
ineoé  Invade H2020 project eoe

- Published by Mari Kristine Buckholm [2]- 22 hrs - @

(+)

Itis possible to control the speed of charging electric cars on a large
scale with algorithms. This can be concluded from the results of
ElaadNL's Smart Charging test on 700 public charging stations as part
of the EU Horizon 2020 INVADE project. Read more and watch video:

= o

Invade H2020
project
@invadeh2020

Learmn More #

o

Our Story

+ Tell people about your business

Home
4 Page Tips
About ’ w,
e-s alg Sma Know Friends Who Might Like Your Page?
Posts B Invit to like In 020 project
Comp ted a and help you connect w ore people.
Events \
E u ropea!! I NVA D E Easily Manage Your Page From Anywhere
Videos Rt F A Get the Pages g t and
\ respond to Page visitors on t
Photos . N
Community = Create a Group for \(our Page
H2020INVADE.EU -
Groups ;. . - "
P Algorithms successful in controlling the charging speed of plan events
Reviews electric cars - Invade ) can interact with
people in the group as your Page or
Jobs yourself.
Get More Likes, Comments and Shares See All Page Tips
e This post is performing better than 90% of other posts on your Page.
Visit Ad Center Boost it to get more great results. 100% response rate, 1 hour response time
Respond faster to turn on the badge
- 12 Boost Post
People Reached Engagements 167 follows
o 6 1 Share
83 post reach this week
[{_‘) Like (D Comment /> Share -
See Pages Feed
Overview Page Summary Last 28 days + Export Data §
Ads
Results from Nov 23, 2019 - Dec 20, 2019
Followers Note: Does not include toda! ata. Insights ac s reported in the Pacific time zone. Ads activity is reported in the B Organic [ Paid
time zone of your ad account
Likes
Reach Actions on Page i Page Views i Page Previews i
November 23 - December 20 November 23 - December 20 November 23 - December 20
Page Views
Page Previews Us U 51 U U
Total P; Views v 39%
Actions on Page i s
Posts We have insufficient data to s We have ins
cted time period sele time period.
Events 5
Videos
_ Page Likes i Post Reach i Story Reach i
Stories November 23 - December 20 November 23 - December 20 November 23 - December 20
People 3 1 47 Get Story Insights
Messages on how your Page's recent

Page Likes a 50% People Reached v43%

Ak |

Post Engagement i
December 20

Recommendations i

November 23 - December 20 November 23 -

55

Post Engagement ¥ 30%

Aa. .

have insufficient data t ow for the

selected time period
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Videos i
November 23 - December 20

2F

3-Second Video Views ¥ 71%

s s
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The following figures compare the two social media channels (Twitter and Facebook) in

terms of followers and likes.

In terms of followers:

Social media followers
400
350
300
250

200

150 e
/
100

50

0

I IR R I I R R S Gy
&

e F3cebook followers Twitter followers
In terms of targets:

Social media target
14000
12000
10000
8000
6000
4000
2000

_/\ /—\__

0

PEE I I SIS
@'\'

e [Facebook post reach Twitter impressions

The numbers indicate that the EU Horizon 2020 project audience is more active on Twit-

ter than Facebook.
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3.2 Research Gate

Research Gate is a relevant social media for researchers in order to share their works.
A profile for INVADE project was created (https://www.researchgate.net/project/IN-
VADE-H2020/update/5a53911ab53d2f0bba49c5cd) and it includes our publications.

On December 20" it had 17 followers and 206 reads, and 12 collaborators.

L] D 3
@ Home @  Questions  Jobs Q Q)(8)(a .v

Project Updates 3
INVADE H2020 Recommendations 0 =
@ Pol Olivella-Rosell - @ Roberto Villafafila-Robles - @ Andreas Sumper - Followers 17
Show all 12 collaborators Reads ® 191

Goal: 1. Design a flexibility management system using batteries that supports the distribution
grid and electricity market while coping with grid limitations, uncertainty and variability with high
penetration of renewable energy, electric vehicles and an increased number of diverse smart grid
actors.
2. Develop a model for batteries including EVs focusing on prediction of batteries lifetime and
impact factors contributing to life extension, and prepare a model for optimal sizing, positioning
and scheduling of batteries in the distribution grid.
3. Deliver the Integrated INVADE Platform based on Flexibility Cloud enabling flexible

functions and and control using Internet of
Energy Things, Big data analytics and visualisation techniques to provide real-time information
and control tools to stakeholders applying data protection and cyber security principles by
design.
4. Integrate the INVADE platform with existing infrastructure and systems in selected pilot sites
in Bulgaria, Germany, Spain, Norway and the Netherlands and validate the platform through
mobile, distributed, centralised storage use cases in large-scale demonstration pilots

Methods: Mathematical Optimization, Lithium-ion Batteries, Electric Vehicles, Big Data Analysis,
Smart Grid

Date: 1 January 2017 - 31 December 2019

Lab: Andreas Sumper's ProsumerL.ab

Hide details

Overview  Projectlog  References (14)  Questions (1)

Add research Add update v

Final paper
Add your preprint to make your paper visible faster, or showcase the final article if it's already published

=+ Add another paper

Centralised and Distributed
Optimization for Aggregated
Flexibility Services Provision

Preprint Jul 2019

@ Pol Olivella-Rosell . . Rullan
PauLloret - ] - @ Andreas
Sumper

The Potential Role of
Flexibility During Peak Hours

on Greenhouse Gas Emissio... ...

Article  Nov 2019

Ingrid Munné - € Fabio Maria
Apra - @ Pol Olivella-Rosell -
@ Roberto Villafafila-Robles

Reducing the climate change
impacts of lithium-ion
batteries by their cautious...

Article  Nov 2019

Samppa Jenu - @ Ivan Deviatkin
8 Ari Hentunen -[..] - © Mikko
Pihlatie

View

Local Flexibility Market Design
for Aggregators Providing
Multiple Flexibility Services ... ...

Article Apr 2018

@& Pol Olivella-Rosell - * Pau Lloret -
Ingrid Munné - [..] - © Bemt
Bremdal
View

4 Scientific publications

Publications in scientific conferences and peer-reviewed journals are being published to

share project’s achievements with experts in the field. The list of published peer-reviewed
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papers in conferences and journals is given in Table 1. There are 13 papers published

in conference, 9 papers already accepted in journals, and 1 under review in journals.

Apart from the publications listed in Table 1, a PhD thesis has been developed and sub-
mitted for its defence: Pol Olivella-Rosell “Local electricity markets design and operation

in distribution power systems”.
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.Table 1: Published conference and peer-reviewed papers

. Publication _ Partner .
Title tvoe Conference/Journal Deadline in Collaboration
yp charge
X]zluEerf prosumer house batteries: Experiences across Conference IAEE Groningen 2018 DONE NTNU
Improved methods for stakeholder analysis to unveil vi-
tal roles and responsibilities in the future flexibility mar-  Conference g(I)IT8ED Workshop DONE SIN
kets
The INVADE.prOJect.: quards the ﬂeX|p|I|ty .operator Conference CIRED Workshop DONE UPC eSmart, Esta-
concept and its application to the Spanish pilot 2018 banell
: . SIN, Sta-
Platform based business models in the future energy Conference CIRED Workshop DONE LYSE vanger kom-
market 2018
mune
D_|g|ta! ecosystems as a disruptive force of flexibility ser- Conference IAEE Groningen 2018 DONE SIN LYSE
vices in the energy sector
CMS 2018: Confer-
End-user erX|b|I|ty: Implications for Prosumers and Conference ence on computa- DONE NTNU
Computational Challenges tional management
science
Local Flexibility Market Design for Aggregators Provid-
ing Multiple Flexibility Services at Distribution Network  Journal Energies - MDPI DONE UPC eSmart, SIN
Level
Utilising End-user Flexibility for Demand Management Conference EEM 2018 NTNU
. L : DONE
under Capacity Subscription Tariffs
Life cycle assessment of first and second life lithium-ion  Conference Going Green CARE DONE VTT UPC
batteries: implications from existing studies INNOVATION 2018
Local electricity market designs for peer-to-peer trading:  Journal Applied Energy — NTNU
- . DONE
The role of battery flexibility Elsevier
Centralized flexibility services for distribution system op- Conference ICSC-CITIES 2018 DONE UPC

eration through distributed energy resources
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Prosumer integration in wholesale electricity markets: Journal Energy and Buildings NTNU
. . . ; DONE
Synergies of peer-to-peer trade and residential storage — Elsevier
A scheduling optimization model of electric water heat-  Conference 8™ IC Modern Power UPC
ers for electricity cost minimization with limited infor- System 2019 DONE eSmart
mation
System architecture for managing congestion in distri- Conference CIRED 2019 UPC eSmart, Esta-
. . . o DONE
bution grids using flexibility banell
INVADE Flexibility Centralized Algorithm to Manage Conference ISGT Europe 2019 UPC oSmart
Electric Vehicles under DSO Requests in Buildings with DONE ’
.y . NTNU, Elaad
Limited Information
Two-stage hybrid stochastic/robust optimal coordination Journal Journal of Energy NTNU
of distributed battery storage planning and flexible en- Storage — Elsevier DONE
ergy management in smart distribution network
Bringing Business and Societal Impact Together in an Journal Journal of Clean En- SIN
) . DONE
Evolving Energy Sector ergy Technologies
Reducing the climate change impacts of lithium-ion bat-  Journal Journal of Energy VTT
teries by their cautious management through integration Storage — Elsevier DONE
of stress factors and life cycle assessment
Centralized flexibility services for distribution system op- Conference ICSC-CITIES 2019 UPC
. L DONE
eration through distributed energy resources
The potential role of flexibility during peak hours on Journal Energies - MDPI UPC
greenhouse gas emissions: A Life cycle assessment of DONE
five targeted national electricity grid mixes
Centrallseq gpd DIStI’IIbUted Optl.mlzatlon for Aggre- Journal IEEE Trapsactlons L IN= UPC NTNU, VTT
gated Flexibility Services Provision Smart Grid
Large scale smart charging in practice Journal Energies - MDPI DONE Elaad
Centralized flexibility service for distribution system op-  Journal Revista Facultad de UPC

erators through distributed generation, storage and
electric water heaters

Ingenieria
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5 Videos and press releases

5.1 News articles

We have published 21 news articles on the webpage from M18 to M36 whenever there

is something relevant happening and worth telling INVADE stakeholders. Social media

channels have also referred to these articles in order to increase their impact. During the

first half of the project there have been 34 articles. During the second half of the project,

social media has been preferred to keep the awareness on the project.

5.2 Video interviews

In the Youtube channel called INVADE H2020 project we have uploaded video interviews

and relevant videos explaining the project. It has 20 subscribers up to December 17",

The total number of videos are 16:

e 4 videos for creating awareness on the project

O

Researchers talk about INVADE (M9 — 58 viewers in Youtube / 1200

views in Facebook))

Sanket Puranik (SIN) talks about the importance of INVADE stakeholders
(M15 — 47 viewers in Youtube / 172 views in Facebook))

Joseph's (SIN) top INVADE advice (M15 — 62 viewers in Youtube / 86

views in Facebook)

INVADE impact: How to make money in the new power market (M24 — 57

viewers in Youtube / 115 views in Facebook)

e 3 videos from the INVADE workshop in Oslo

O

1 video interview for promoting the event INVADE workshop in Oslo,
March 2018 (M15 — 135 viewers in Youtube / 43 views in Facebook)

1 video for announcing the event: Join INVADE OSLO 2018! (M18 — 43

viewers in Youtube / 324 + 36 + 20 views in Facebook)

1 video with Highlights from INVADE OSLO 2018 (M21 — 90 viewers in
Youtube)
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1 video of Grand opening of test site for EV charging (M17 — 177 viewers in

Youtube / 166 views in Facebook)
e 2 videos from the INVADE Black Sea 2018 Workshop

o 1 video interview to participants (M21 — 79 viewers in Youtube / 287 views

in Facebook)

o 1 video presenting The Albena Pilot (M21 — 85 viewers in Youtube / 174

views in Facebook)

¢ 1 video with the vision, scope and goal of the project: This is INVADE Horizon
2020 (M26 — 291 viewers in Youtube / 51 + 555 views in Facebook)

¢ 5videos presenting the achievements of the pilot sites

o INVADE - Bulgarian pilot (M33 — 109 viewers in Youtube / 939 views in

Facebook / 531 views in LinkedIn)

o INVADE - German pilot (M33 — 96 viewers in Youtube / 231 views in

Facebook / 103 views in LinkedIn)

o INVADE - Spanish pilot (M33 — 101 viewers in Youtube / 235 views in
Facebook /)

o INVADE - Dutch pilot (M33 — 147 viewers in Youtube / 423 views in Fa-

cebook)

o INVADE - Norwegian pilot (M33 — 82 viewers in Youtube / 435 views in

Facebook)

On the project website, there are also published 3 more videos: Part 1 (119 viewers in
Facebook), Part 2 (71 viewers in Facebook) and Part 3 (68 viewers in Facebook). All
three from the INVADE Exploitation Workshop held in Copenhagen in M27. These videos

correspond to the recorded live stream workshop broadcasted through Facebook.

All the videos have been also posted both on Facebook and LinkedIn and referred to

them on Twitter and the webpage under News menu.

As videos engage more people than simple articles, it was decided that articles, tweets
and posts documenting project happenings (meetings and events) should use both text
and pictures in order to engage more people and should be spread by the different social
media channels. In fact, from the previous figures some of the videos have reached

higher number of views in Facebook than in Youtube.
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5.3 Newsletters

Four newsletters were planned to launch. The first newsletter of the project, Newsletter
1 (Q1 2019), was launched in M29, Newsletter 2-3 (Q2-Q3 2019) were on M34, and
Newsletter 4 (Q4 219) were on M36. These were sent to the network of interest, that is,

people that have signed up for INVADE newsletters, which consists of 159 people.
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INVADE

NEWSLETTER 1 (Q1 2019)

The EU Horizon 2020 project INVADE, a smart system of renewable energy storage based on INtegrated EVs and
bAtteries to empower mobile, Distributed and centralised Energy storage in the distribution grid, aims to contribute
to minimise human caused effects to climate change and energy efficiency. These are targets set at the European
Union with ambitious goals for reduction of greenhouse gas emissions and for increase of renewable energy share.

Traditionally, power plants were mainly centralized and fossile-fuelled. They were dispatchable and predictable, and
were able to provide flexibility to the electric system to balance generation and demand at transmission level.
Currently, an increasing number of renewable-based distributed generation is transforming how electricity is
generated, as these are a more variable and intermittent source of energy. In addition, the demand side is becoming
more active, which emphasizes the empowerment and engagement of consumers. The proper management of
available flexibility, both in generation and demand side, can help to compensate the lack of certainty of renewable
sources. Moreover, the deployment of electric vehicles and batteries forces power systems to evolve.

The INVADE project started on January 2017 to address the topic “A single, smart European electricity grid” within
the H2020-EU.3.3.4 programme.

« Watch the official INVADE film

CONTENT

1. INVADE objectives
2. About the project consortium
3. Steps done so far

4. Coming newsletters
5. Interested in the project?

1. INVADE OBJECTIVES

To enable a higher share of renewable energy sources to the smart grid and gain traction in the market, a few
critical barriers must be overcome. There is a deficiency of 1) flexibility and battery management systems 2)
exploration of ICT solutions based on active end user participation 3) efficient integration of energy storage and
transport sector (EVs), 4) novel business models supporting an increasing number of different actors in the grid.

INVADE addresses these challenges by proposing to deliver a Cloud-based flexibility management system
integrated with EV's and batteries empowering energy storage at mobile, distributed and centralised levels to
increase renewables share in the smart distribution grid. The project integrates different components, such as a
flexibility management system, energy storage technologies, electric vehicles and novel business models.

2. ABOUT THE PROJECT CONSORTIUM
The consortium is constituted by very diverse entities:
Research

e CITCEA.UPC, the Centre of Technological Innovation in Static Converters and Drives from the Universitat
Politécnica de Catalunya, devotes to research, innovation and technological transfer to the industry in fields
like Enertronics fields, with special expertise on power electronics and its use for smart grid application, and
integration of distributed energy resources into power systems.
e NTNU, the Norwegian University of Science and Technology, with large experience in technologies to
contribute to a sustainable conversion of the energy system;
e Smart Innovation Norway, a centre that hosts NCE Smart Energy Markets; Norway's leading cluster of
industries and academic institutions within Smart Grid and Smart Energy Market Research and Innovation;
e V1T Technical Research Centre of Finland, which a large experience in storage systems; Page 34 Of 62

Technology providers

e eSmart Systems, a Norwegian company that develops and delivers pioneering IT-system solutions on a
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® 6 O 00

INVADE

NEWSLETTER 4 (Q4 2019)

Smart system of renewable energy storage based on INtegrated EVs and bAtteries to empower mobile, Distributed
and centralised Energy storage in the distribution grid, INVADE H2020 project, is finalising its activity as innovation
action for assessing how the use of centralized and distributes batteries, including electric vehicles can provide
flexibility services.

In this newsletter you will find how you can access the key results of the project and test your knowledge about the
project through a quiz that was prepared for the European Utility Week 2019 (EUW'19). If you were not able to visit
us during EUW'19 or attend the INVADE conference held in Barcelona as a side event of the Smart City Expo
World Congress 2019, you will find the INVADE Quiz in this newsletter.

CONTENT

1. How to access to the results
2. INVADE Quiz

3. Interested in the project?

4. Project consortium
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2.Quiz

Do you want to test your knowledge about the INVADE project and its results?

You can access the presentations of the INVADE conference held in Barcelona on November 201", as a side event
to Smart City Expo World Congress 2019, with the main results from the different work packages, at:

You can also watch the videos from our pilot sites:

« Albena, Bulgaria
* Granollers, Spain
 The Netherlands
« Stavanger, Norway
« Freiburg, Germany

at https://h2020invade. eu/news/watch-all-invade-videos-here

After viewing the presentations and watching the pilot videos, you can do the quiz at
nvadecontest com/. Good luckl

4. PROJECT CONSORTIUM

All the partners wish you a Merry Christmas and happy years of energy transition!

SMART
INNOVATION
NORWAY =

||‘
eSrnart

SYSTEMS

Sciyjeider

CITCEAS @ Elaad
@NTNU &‘
—‘/LWT ~ \::\ Estabanell™ T

Energia

(&)
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6 Organization of workshops, conferences and large

events

The DoA defined that two large events should be organized for promoting the project,

the first one around the mid of the project, and the second one at the end. These two

events had been done:

Mid-term large event: Smart Business of Batteries - Trends & opportunities
(10/10/2018) in Oslo, Norway

09:00 Arrival, coffee
09:30 Introduction to venue | Dieter Hirdes, INVADE Project Coordinator

09:40 Capitalising on end-user flexibility - Smartly & Lyse in the INVADE project
| Trond Thorbjgrnsen, Lyse

09:55 Building a flexibility market around the end-user | lliana llieva, Smart Inno-

vation Norway
10:15 The future of EV charging - INVADE NL pilot | Michel Bayings, GreenFlux
10:30 Mingling

10:50 Enabling seamless electromobility with vehicle-grid integration | Konstan-
tin Staschus (PhD), ENTSO-E & Ecofys

11:10 Seamless integration of EVs — experience of Enel | Federico Caleno, Enel
X

11:30 Strategic flexibility services to network operator | Sarah Carter, Ricardo
11:50 Lunch
12:50 Who wins the battery race? | Mikko Pihlatie, VTT

13:05 Hydrogen as storage and novel power tariffs - new opportunities for har-

vesting flexibility? | Timothy C Lommasson, NORCE Research

13:25 Practical examples and applications in Freiburg | Dr. Malte Thoma, Bade-
nova AG & Co. KG

13:40 Circular battery economy | Fredrik Andersen, Batteriretur
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14:00 A modular and flexible solution for large-scale thermal energy storage |

Prof. Pal Bergan, EnergyNest
14:20 Mingling
14:40 Norwegian regulations on EVs integration | Kjell Rune Verlo, NVE

15:00 Dutch regulations of Smart Charging | Joris van der Ahé, Ministry of Infra-

structure and Water Management, the Netherlands
15:20 Coffee break

15:30 | have never tried that before, so | think | should definitely be able to do
that. E-mobility: the new ‘normal’ | Jan van Meijl, VDL Enabling Transport Solu-

tions

15:50 Vehicle to grid - when and how? Standards and the way forward | Frank
Geerts, Elaad

16:05 How large amounts of EVs can solve capacity challenges in the distribution

grid | Bo Normark, InnoEnergy

16:25 Charging infrastructure development in Europe’s EV capital Oslo | Mari-

anne Mglmen, City of Oslo, Agency for Urban Environment

16:45 Wrap up and ending
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INVADE

END USERS - CENTRAL ACTORS IN THE
FUTURE ENERGY SYSTEMS JO I N

CREATING NEW BUSINESSES IN A

CHANGING ENVIRONMENT

ENERGY STORAGE AND TRENDS CONFERENCE
REGULATIONS - BRAKE BLOCK OR

GUIDANCE FOR FUTURE ENERGY

SOLUTIONS?

ELECTRIC VEHICLES - FLEXIBLE
RESOURCES OR DREADED TECHNOLOGY?

The number of attendants were 112 people, who 63% work at industry, 32% were

from scientific community and 5% were policy makers. The conference require

registration with a fee.

o Final large event: Empowering storage for flexibility in distribution grids
(20/11/2019), Barcelona, Spain

It has been organized as a side event of the Smart City Expo World Congress,
and as starting point for the INVADE exploitation workshop Ill. The program was

the following:
OPENING

12:45 Joan Groizard, Acting Director-General at the Spanish National Energy
Agency (IDAE) / Oscar Sanchez (ICAEN)

12:50 Introducing INVADE and partners | Dieter Hirdes, Smart Innovation Nor-

way

BUSINESS
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13:00 Are Platform-based business models relevant in the energy market? |

Dagfin Wage, Lyse

13:10 Exploitation of flexibility services | Bernt Bremdal, Smart Innovation Nor-

way
TECHNOLOGY

13:20 Optimal use of lithium-ion batteries in grid applications | Yancho Todorov,
VTT

13:30 Architecture for facilitating flexibility | Pau Lloret, UPC-CITCEA
13:40 Flexibility management algorithms | Hossein Farahmand, NTNU

13:50 The INVADE platform — An intelligent tool that optimizes the value of your
flexibility | Jon Spetaas, eSmart Systems

PILOTS
14:00 Flexibility services to end customers | Trond Thorbjgrnsen, Lyse

14:10 Renewable Energy impact managed by Smart Charging | Marisca Zweis-
tra, Elaad & Michel Bayings, Greenflux

14:20 Centralized Storage System to provide several flexibility services | Vera

Palma, Estabanell Energia

14:30 PV-batteries — a revolution for the energy market in Germany | Malte

Thoma, Badenova

14:40 Energy Transition in Hospitality Sector | Dimitar Stanev & Svilen Prialkov,
Albena

CLOSING
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JOIN THE CONFERENCE: INVADE Barcelona 2019

£ November 20, 2019 (12:30 - 15:00)
@ Fira Barcelona Gran Via (view on Google Maps)

The Horizon 2020 EU project INVADE is arriving at its end and the partners aim to share their findings regarding
efficient use of centralised and distributed storage - for the benefit of consumers and grid operators.

Stationary batteries and electrical vehicles can be used to optimize energy and power of households, buildings and power networks with a large
presence of renewable generation, also considering the electricity market. The solution is based on a smart IT platform that facilitates advanced services
in electrical energy. The project partners will share their results with engaging presentations as a side event of Smart City Expo World Congress 2019 in
Barcelona on 20t of November 2019.

® Venue: Room 1.4. Area CC1 in Fira Barcelona Gran Via (Av. Joan Carles I, 64, 08908 L'Hospitalet de Llobregat, Barcelona)

® FREE attendance via registration

Program

1230 Registration

OPENING

12:50 Introducing INVADE and partners | Dieter Hirdes, Smart Innovation Norway

BUSINESS

13:00 Are Platform-based business models relevant in the energy market? | Dagfin Wage, Lyse

13:10 Exploitation of flexibility services | Bernt Bremdal, Smart Innovation Norway

TECHNOLOGY

13:20 Optimal use of lithium-ion batteries in grid applications | Yancho Todorov, VTT

13:30 Architecture for facilitating flexibility | Pau Lloret, UPC-CITCEA

1340 Flexibility management algorithms | Hossein Farahmand, NTNU

13:50 The INVADE platform — An intelligent tool that optimize the value of your flexibility | Jon Spetaas, eSmart Systems
PILOTS

14:00 Flexibility services to end customers | Trond Thorbjarnsen, Lyse

1410 Renewable Energy impact managed by Smart Charging | Marisca Zweistra, Elaad & Michel Bayings, Greenflux
1420 Centralized Storage System to provide several flexibility services | Vera Palma, Estabanell Energia

1430 PV-batteries - a evolution for the energy market in Germany | Malte Thoma, Badenova

14:40 Energy Transition in Hospitality Sector | Dimitar Stanev & Svilen Prialkov, Albena

CLOSING

The number of attendants were around 80 people. The conference asked for reg-
istration and was free for those that were participating at the Smart City Expo

World Congress.

Moreover, consortium members has organized the following conferences, workshops

and seminars:
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Event Organi- Date Place
zer

Concept design technical meeting UPC 13/06/2017 Barcelona
INVADE exploitation workshop | SIN 06/03/2018 Oslo
INVADE workshop on grid integration of VTT 21/03/2018 Espoo
battery storages

INVADE Black Sea 2018 Workshop. SIN Albena
Smart Energy Research - Innovation & ’ 13/09/2018

i Albena

Business

Xl International conference on energy Barcelona
mnovgtlon: !ntegratlon of batteries anq UPC 16/11/2018

electric vehicles: towards a more flexible

power system

INVADE exploitation workshop |l SIN 06/03/2019 | Conpenhagen
EESEW2019 European Sustainable Albena 21/06/2019 Albena
Energy Week

Workshop on techno-economics and Espoo
LCA of battery storages viT 30/10/2019

INVADE exploitation workshop IlI SIN 20/11/2019 Barcelona
INVADE seminar: results and future UPC 19/12/2019 Barcelona
challenges

7 Participation in workshops and conferences

According to the Communication and Dissemination activities repository file, consortium

members has participated in the following workshops, conferences and other activities

where they have presented the project:

Title Partner Date Publisher Place
Energy Congress of Catalonia Barcelona

Local flexibility markets UPC 15/02/2017 | (Congrés d'Energia de Cata- Spain ’
lunya)

EMPOWER project explai- Industrial engineers associa- |Barcelona,

ned in COEIC UPC 04/04/2017 tion of Catalonia Spain

e The Internation symposium on

Local flexibility markets: ; T .

From EMPOWER to IN- UPC 11/07/2017 | €Nergy innovation "The transi- | Barcelona,
tion to a flexible electricity Spain

VADE "
market

SENSE Workshop: Local

Markets ans Flexibility Servi- Barcelona,

ces: EMPOWER and IN- uPC 20/10/2017 Spain

VADE
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Title Partner Date Publisher Place
Lithium-ion Battery Diagnos- Kokkola
tics: State of Health Estima- |VTT 02/11/2017 | NordBatt 2017 Finland ’
tion
Industrial engineers associa- Barcelona
What is INVADE H20207? UPC 07/11/2017 | tion of Catalonia. Smart Grid Spain ’
working group P
New trends in European . . . .
electricity markets, EMPO-  |UPC | 14/11/2017 ;?J‘r’]ei:'tat Politecnica de Ca- ga;‘?ﬁ'ona’
WER and INVADE y P
ELSA- ICT WORKSHOP
Regulation, Standard, Certi- |UPC 16/11/2017 | ELSA H2020 Project Internet
fication
EII(_)SI‘DA ICT GRID WORKS- UPC 16/11/2017 | ELSA H2020 Project Internet
I Solarplaza, Energy Flexibility | Copenha-
Energy Flexibility Now Elaad 2018 Forum gen
The H2020 Project INVADE |NTNU | 14/03/2018 | NTNU and SINTEF V(a:'; Nor-
Horizon 2020 innovation pro- Brussels,
ject INVADE NTNU 03/10/2017 | NTNU Belgium
The H2020 Project INVADE |NTNU | 12/10/2017 | NTNUY, SINTEF, Institut Fra- | Trondheim,
ncais de Norvége Norway
: Trondheim,
The H2020 Project INVADE |NTNU 03/10/2017 | Pyomo Norway
The H2020 Project INVADE |NTNU | 22/10/2017 | NTNU Roskilde,
Denmark
Flexibility in EMPOWER and Brussels,
INVADE projects SIN 20/11/2017 | Pentalateral Energy Forum Belgium
User involvement and parti-
cipation in the innovation = g\ 30/11/2017 | NEXT - Power to ideas Bologna
process and digitalization of
the energy
eMI3 ElaadNL |06/03/2018 | eMI3 orussels,
elgium
eMI3 ElaadNL |08/06/2017 | eMI3 Berlin, Ger-
many
eMI3 ElaadNL |12/10/2017 | eMI3 Ehningen
Grand opening of test site | 214N [ 18/04/2018 | ElaadNL Arnhem
for EV char-ging
: EIT RawMaterials, Aalto Uni- :
Circular Economy of EV Bat- | | 24/05/2018 | versity, VTT, CloseLoop Pro- | ESP00: Fin-
teries ject land
Energy storage technologies
and systems requirements: Cologne,
An outlook with focus on bat- viT 31/01/2018 | ACI Germany
teries
New business models and
their relevance in the future |Lyse 14/06/2018 | Lyse Stavanger
energy market
The INVADE project case in RUGGEDIZED H2020 Smart | Glasgow,
The Netherlands Greenflux | 20/03/2018 | "o oiect UK
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Title Partner Date Publisher Place
New business models - and

how they disrupt markets Lyse 06/05/2018 | Lyse Stavanger
New business models - and

how they disrupt markets Lyse 12/04/2018 | Lyse Stavanger
New business models - and

how they disrupt markets Lyse 30/03/2018 | Lyse Stavanger
Albena: Why Going Green - , , Sofia, Bul-
Pays Off? Albena 06/06/2018 | Ministry of Tourism, Bulgaria garia
Power quality and electricity

distribution in an environ- Estaba- 28/11/2018 Industrial engineers associa- | Barcelona,
ment with distributed gene- | nell tion of Catalonia Spain
ration and storage

Opening the flexibility in Estaba- 12/12/2018 | ENTRA Madrid,
Spain nell Spain
Smarter Grids and storage in

emerging energy ecosystem | o\ 06/01/2019 | SmartlO

— Leveraging Norwegian ex-

pertise

4th annual ancilliary services Berlin. Ger-
and demand response ma- | SIN 17/01/2019 | SmartlO man ’
nagement forum y
Catalonian Energy Efficiency

Cluster: Self-consumption & |UPC 30/01/2019

Renewable Energies

The Solutions for Our Cli- oSmart | 10/07/2019 Seoul,
mate Korea
How business model innova-

tion in H2020 projects is dis-

rupting the status quo and Slsr\rl{m it 30/09/2019 | IEEE ggﬁ:‘:r:?:t’
enabling in the energy tran-

sition

Presentation of INVADE ex-

ploitation case to large SIN 18/10/2019 8:'0’ Nor-
housing organisation y
Industry 4.0 at the ETSEIB  |UPC ~ |03/07/2019 | ETSEIB- UPC gg;‘?ﬁ'ona’
R&l for managing complexity UPC 29/10/2019 Enginyers Industrials de Cata- | Barcelona,
of smart grids lunya Spain
Large scale smart charging Portland,

ElaadNL |08/10/2019 | EVS33

in practice USA
Virtual Conference: A Circu- .

lar Economy in Central and 27/11/2019 Sao:;:’ Bul-
Eastern Europe Albena 9

X-FLEX H2020 Project Kick- | alpena | 07/10/2019 | X-FLEX H2020 Project Valencia,
Off Meeting Spain
SENSE Workshop: Energy Barcelona,
Transition and Flexibility UPC 17102018 Spain
InnoEnergy Community: UPC 29/03/2019 Barcelona,
Speakers Series Spain
UPC School: Smart Energy. Barcelona,
Local Markets and Flexibility UPC 25/09/2019 Spain
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8 Technical Advisory Group

The Technical Advisory Group (TAG) was created during the first half of the project and

there was the first meeting in M6 for Concept design description

A second TAG meeting was organized in combination with Exploitation Users Groups
(EUG) workshop in Barcelona on 20" November 2019 after the last event. The objective
was to discuss the INVADE achievements presented in the INVADE conference (in the

figure below there is the brochure prepared for this).
The agenda was:

12:30 — 15:00 INVADE conference

15:00 - 17:00 TAG & EUG

18:00 — 19:30 Visit to Estabanell pilot site
20:00 - 21:30 Dinner*

* Courtesy of CITCEA-UPC
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Meeting attendees were:

Deliverable D2.5 — Dissemination and communication final report

Project members TAG & EUG members
Bernt Bremdal Spanish Royal Acad- Eloy Alvarez
emy of Engineering
Bryan Pellerin SQC Sergio Ugarte
Santi Martinez Endesa (Spanish DSO) | Santiago Cascante
SmartiN . ICAEN (Catalan Energy | ~ .
Joseph Negreira Agency) Oscar Sanchez
Sanket Puranik UPC PhD student Sara Barja
Dieter Hirdes Marc Pages teknoCEA
Roberto Villafafila Ciprian Comsuela CREESC
UPC I’:’au Lloret Wattius Xavier Massot
Ingrid Munné Collados Eduard Godori
NTNU Hossein Farahmand |IOTA Wilfred Pimienta
VTT Sampaa Jenu TTA Xavier Vallvé
eSmart Jon Spetaas ISEA RWTH Aachen Fabian Ruecker
badenova Malte Thoma Transport of London David Talbot
Dimitar Stanev NKL Roland Ferwerda
Albena Svilen Prialkov Km0 Energy Montse Mussons
Schneider Per Gierlow g?&%lli Business Carlos Gonzalez
Trond Thorbjornsen ENTRA Niccolo Fattirolli
Lyse Dagfin Wage
EPESA Ramon Gallart
Elaad Marisca Zweistra
GreenFlux Michel Bayings
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INVAD

BATTERY:STORAGE AND FLEXIBITY, ..l

Welcome to the third INVADE EUG & TAG workshop to b

November 20, 2019

Organized by: INVADE project

Contact person: Bernt Bremdal, Roberto Villafafila

Date: 20/11/2019

Location: Fira Barcelona Gran Via (Av. Joan Carles |, 64 - Halls 1 & 2, 08908 L'Hospitalet de
Llobregat, Barcelona)

Cost: Free

In association with the Smart City Expo World Congress the H2020 project

NVADE will organize a final event that consists of two sections. During the

first section we will present the results and findings from the INVADE project on
operations of batteries, demand-response, smart charging and V2G. The
achievements from five different full-scale pilots in Norway, Spain,
Germany, The Netherlands and Bulgaria will be presented. Highlights for
first session are:

+ Deep insights on:
- experiences with grid connected Redox/Flow batteries,
- management of numerous EV charging facilities by means of
smart charging,
- efforts to integrate V2G operations into flexibility regimes and
business models that can support this.

Demand-response based upon thermal loads to increase the energy
efficiency of group of hotels. The energy system consists energy gene-
ration from distributed renewable resources and storage units.

- Practical experiences with large scale integration of flexibility manage-
ment platforms with Home Automation Systems/EMS. Both business
aspects and technical issues will be treated.

Section two is dedicated to business opportunities and societal impacts
that the INVADE findings offer. New business models as well as regulatory
and policy issues will be discussed. EU's recent release on pertinent
directives and recommendations, especially, Clean Energy For All European
Citizens will be one among several references for the discussion that is
going to be raised during the discussion. Panel based format will be
followed in second section that was previously introduced in Oslo (2018)
and followed nCOpemapmMald\ thlsyear (2019). Second se
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AGENDA

12:30-15:00
INVADE large scale event
Room 1.4. Area CC1

15:00-17:00
Exploitation workshop
Room 1.2. Area CC1

18:00-19:30
Visit Spanish pilot site at
Granollers

20-21:30
Dinner

Note: Travel to Spanish
pilot and back to the
venue will be arranges by
the organizers
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9 BRIDGE and other EU activities

INVADE Project has been actively contributing into the BRIDGE community. Project has

assigned representatives for each working group, which are shown in the table below:

Coordinator Business Customer Data Management Energy
Models Engagement Regulation
SmartlO/Di- Lyse/Dagfinn SmartlO/Joseph eSmart/Erik Asberg UPC/  Andreas
eter Hirdes Wage Negreir  (previously Sumper  (previ-
Trine Wildt Andersen) ously Pol Olivella)

Consortium considers the collaboration fruitful for the dissemination of the INVADE learn-

ings and also sees working groups as excellent platforms for learning from other H2020

projects and finding collaboration possibilities. In the tables below the participation from
the length of the INVADE project, 2017-2019, in the different working groups is listed.

INVADE participation in BRIDGE Customer Engagement working group:

Lo- | What event/ac- - INVADE con- | INVADE ToDo list for fu-
Ll Who at- Main issues ad- I .
Date ca- tivity was at- tribution in ture and responsible
. tended? dressed?
tion tended? the event person
N~
= ESF:I CE General Joseph Work on Delivera- Leader of Generate contributions to
N s meeting Negreira ble 2015-2017 sub-group A the deliverable.
&
N~
8 ESF:I BRIDGE Gen- Joseph Work on Delivera- Leader of Generate contributions to
E s eral meeting Negreira ble 2015-2017 sub-group A the deliverable.
N
N~
8 Sky CE General Joseph Work on Delivera- Leader of Generate contributions to
& pe meeting Negreira ble 2015-2017 sub-group A the deliverable.
5
N~
8 Sky CE General Joseph Work on Delivera- Leader of Generate contributions to
g pe meeting Negreira ble 2015-2017 sub-group A the deliverable.
<
N~
8 Sky CE General Joseph Work on Delivera- Leader of Generate contributions to
g pe meeting Negreira ble 2015-2017 sub-group A the deliverable.
N
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Lo- | What event/ac- - INVADE con- | INVADE ToDo list for fu-
Ll Who at- Main issues ad- I .
Date ca- tivity was at- tribution in ture and responsible
. tended? dressed?
tion tended? the event person
®
8 Sky CE General Joseph Work on Delivera- Leader of Generate contributions to
§ pe meeting Negreira ble 2015-2017 sub-group A the deliverable.
®
8 Sky CE General Joseph Work on Delivera- Leader of Generate contributions to
‘é’ pe meeting Negreira ble 2015-2018 sub-group A the deliverable.
)
®
8 Sky CE General Joseph Work on Delivera- Leader of Generate contributions to
§ pe meeting Negreira ble 2015-2018 sub-group A the deliverable.
[3p]
®
8 Sky CE General Joseph Work on Delivera- Leader of Generate contributions to
5 pe meeting Negreira ble 2015-2018 sub-group A the deliverable.
[ee]

INVADE participation in BRIDGE Data Management working group:

Lo- What Main is- INVADE ToDo
Dat event/activ- INVADE contribution in list for future

ca- . Who attended? sues ad- .
e X ity was at- the event and responsible

tion dressed?

tended? person
The questionnaire was
© Re- Completed The template was Data ac- filled out based on data N
Ire) Data han- completed by Mark cess and . . No specific tasks
3 mot . . ) . access and interoperabil-
= dling ques- Fisher and Terje interoper- L ! at the moment
J | e tionnaire Lundby ability ity in the Norwegian IN-
VADE pilot.

INVADE participation

in BRIDGE Energy Regulation working group:

. INVADE ToDo
Loca- Wh:.’t event/activ- Who at- Main issues INV.ADI.E list for future
Date X ity was at- contribution .
tion tended? addressed? X and responsi-
tended? in the event
ble person
= STEP 2 - Anal-
S Re- Suppgrt requested Andreas ysis of the Clean energy Send major is-
F by Bridge manag- | Sumper & Pol package
S motely ers Olivella Clean Energy reading sues
8 Package
= STEP 2 - Anal-
8 Re- Suppgrt requested . ysis of the Clean energy Send major is-
F by Bridge manag- Pol Qlivella package
S motely ers Clean Energy readin sues
@ Package 9
= STEP 3 - Anal-
& Re- Suppgrt requested Andreas ysis of the 4 articles re- Send articles re-
S by Bridge manag- | Sumper & Pol . .
S motely ors Olivella Clean Energy viewed viewed
S Package
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. INVADE ToDo
Loca- Wh:.’t event/activ- Who at- Main issues INV.ADI.E list for future
Date X ity was at- contribution .
tion tended? addressed? X and responsi-
tended? in the event
ble person
Presentation of
the “Feedback
on the Clean .
~ Energy Pack- Project
S age proposals” presentation Send sub-issue
N Bridge regulation . ge prop + Lead of one reviewed and
= Brussels . Pol Qlivella report + Inter- . o
= WG meeting . ) sub-issue re- coordination of
S active session garding stor- the sub-group
N on the year’s
o age
activities and
EC’s expecta-
tions
[ce]
S ) - Definition of | Provide inputs to
S mife;l squt-(\)A:g?zr:SSU;Su Pol Olivella Bittesrgrgiec)ggll- regulatory the bridge report
< y g group y barriers of 2018
Create a ques-
[ce] . .
b Definition of tionnaire for
X Re- Storage issues . Battery flexibil- other H2020
) . Pol Olivella . ) regulatory .
o motely sub-working group ity services barri projects collabo-
= arriers o
N rating in the
Bridge cluster
[ce]
S . . Creation of Analyse the re-
g Re- | Storage question- | b\ ey, | Baltery flexibil- | Fronog | plies from the
S motely naire ity services . : ) )
S questionnaire questionnaire
N
© Send draft regu-
S Draft of regu- latory recom-
N Re- Storage regulation . Battery flexibil- mendations to
B . Pol Olivella . ) latory recom-
o motely recommendations ity services . Dowel for the
= mendations .
S new Bridge re-
port
Storage valori-
sation / Safety
and environ-
ment / New
market design
) options, lead-
2 BRIDGE Regula Andreas ing to new N Coordination of
= tions Working f . Coordination )
N Re- - Sumper / Pol services, busi- . the section
= Group Findings ) . and contribu- RN
o motely Olivella / Ingrid ness models . within this final
S and Recommen- . tion
=2 dations Munné and roles for report

system opera-
tors, requiring
increased co-
ordination be-
tween system
operators

Moreover, INVADE has appeared in three Bridge newsletters: #5 Apr 18, #7 Apr 19 and

#Dec 19.
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INVADE

Newsletter #8: December 2019

¢ bridge

aw o HORIZON 2020

INVADE

Launched Europe’s first EV Charge Court

A consortium of energy and technology companies, research
partners and a municipality are building a revolutionizing charging
concept for electric vehicles in Sarpsborg, Norway, based on the
INVADE model.

“This is primarily an exploitation case. It shows that what we have
done in the INVADE project is appealing to others beyond the project
and that the results can be industrialized,” says Prof. Bernt A.
Bremdal, Senior Advisor R&l at Smart Innovation Norway, the
company which coordinates the large-scale EU Horizon 2020 project,
INVADE.

In January, the Norwegian Minister of Trade and Industry, Mr.
Torbjgrn Rge Isaksen, put down the very first building block. By the
end of 2019, INSPIRA Charge Court will be opened in 2020.

Read more:
https://h2020invade.eu/news/launched-europes-first-ev-charge-

court/

9.1

Participation in the European Utility Week

The European Commission under Bridge initiative promotes the participation of its
funded H2020 project within the European Utility Week (EUW), where it provides a stand

shared by the different projects and special sessions where the projects present their

challenges and achievements. INVADE project has participated in three editions of the

EUW:

2017 in Amsterdam (The Netherlands)

Session: Main obstacles to engage customers (04/10/2017). Presenter: Dieter

Hirdes (SIN), project coordinator
2018 in Vienna (Austria)

Session: Interoperable platforms and data exchange for energy services: practi-
cal experience from the Bridge projects (06/11/2018). Presenter: Dieter Hirdes

(SIN), project coordinator
2019 in Paris (France)

The project prepared a quiz in order to attract the attention of the attendants to

the exhibition.

Session: Storage services for network operators (14/11/2019). Presenter: Dieter

Hirdes (SIN), project coordinator
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INVADE Quiz at EUW19
Paris 12.-14.11.19

64 participated and learned about INVADE,
50 qualified, Marcin Dolata won the iPhone XS

10 Other dissemination tools

10.1 Project presentation

In order to help to disseminate the project while reaching possible potential stakeholders
in events like congress, conferences, exhibitions or workshops, a presentation describ-
ing the objectives and the consortium has been prepared (see captions in Annex 12.1).

10.2 Poster / Roll-up

To be shown to delegates in conferences, events or workshops, a poster of the project

was created (see flyer in Figure 1).
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Integrated electric vehicles and batteries to empower
distributed and centralised storage in distribution grids

This project programme
under Grant Agreement No 731148,

Figure 1: Poster of the INVADE project

10.3 Flyer

A flyer presenting key insights about the project was created to be handed out at confer-
ences, to colleagues and to engaged or interested stakeholders (see flyer in Figure 2).
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WHAT IS IT ABOUT
Our current electrical infrastructure faces several challenges
in the coming years, one being a greater share of renewable

energies, another is aging infrastructure. These challenges
should be resolved in a cost-efficient manner.

Integrated electric vehicles and batteries to empower

distributed and centralised storage in distribution grids Renewable energies set higher demands to system resilience
and flexibility, as we deal with intermittent energy resources,
and are often produced locally in the distribution grid. New
system infrastructure is very expensive, urging for better use
of existing infrastructure in conjunction with new inexpensive
technologies.

INVADE seeks to solve these issues by combining already

—r existing technologies into a new framework. At the core is a
k\'ﬂ‘\‘p‘ cloud-based flexibility management system integrated with
:;Q\’ \,‘ electric vehicles (EVs) and batteries empowering energy

storage to increase the share of renewables in the smart
grid. Additionally, smart control of domestic appliances will
aid in load-balancing over the course of a day.

Combining physical batteries with state of the art data
technology will open new marketplaces to trade energy and
energy services, which in turn will provide the latest
technology within big data analytics.

With expertise in [T, smart
energy and technology

INVADE is a large European
research and innovation
project in the field of SmartGrid
& Storage

Located in Germany, Norway, Spain,
Bulgaria and The Netherlands

www.h2020invade.eu

This project has received funding from the European Union’s Horizon 2020 L
Research and Innovation programme under Grant Agreement No 731148. Want to know more, visit us at

Figure 2: Flyer of the INVADE project

10.4 ZENODO repository

A community is created into the ZENODO public repository to add uploads from the pro-
ject and deposit research data. INVADE community in ZENODO can be found following
this link:

https://zenodo.org/communities/invade/?page=18&size=20
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& pol.olivella@citcea.upcedu | ~

INVADE H2020 Project

Recent uploads

Q

i 2,201 1.0 | St rcic [ open Acess view
Local Flexibility Market Design for Aggregators Providing Multiple Flexibility Services at
Distribution Network Level

) Olivella-Rosell, Pol; (3 Lloret-Gallego, Pau; (5 Munné-Collado, ingrid; (¢ Villafafila-Robles, Roberto; (3 Sumper, Andreas;
) Ottesen, Stig @degaard; Rajasekharan, Jayaprakash; Bremdal, Bernt A ;

This paper presents a general description of local flexibility markets as a market-based management mechanism for
aggregators. The high penetration of distributed energy resources introduces new flexibility services like prosumer or
community self-balancing, congestion management and time-of-use opt

Uploaded on May 23,2018

view
INVADE project presentation

) Olivella-Rosell, Pol; (& Lloret-Gallego, Pau; Thomsen, Ketil;
INVADE project concept presentation

Uploaded on May 23,2018

view
Simplified Battery operation and control algorithm

) Ottesen, Stig @degaard; (@ Olivella-Rosell, Pol; (& Lloret-Gallego, Pau; Hentunen, Ari; Crespo del Granado, Pedro; Bjarghov,
Sigurd; Lakshmanan, Venkatachalam; (& Aghaei, Jamshid;

The main objective of the INVADE project is to study possibilities to increase RES penetration and integration in the power
system by adding more storage, i.e., batteries. The analysis centres on the flexibility services that different types of
storages can provide, namely: centralized, distributed

Uploaded on May 10,2018

2. New upload

Want your upload to appear in this
community?

o Click the button above to upload straight to
this community.

* The community curator is notified, and will
either accept or reject your upload (see
community curation policy above).

« If your upload is rejected by the curator, it will
still be available on Zenodo, just not in this
community.

INVADE

INVADE H2020 Project

This community will discuss and share about
flexibility in distribution networks in smart grid
dominated environments. Specially flexibility
provided by electric vehicles and small/mid-size
batteries

10.5 Demonstrations and local meetings

Consortium members have done several demonstrations and local meetings in order to
explain their experience within INVADE. Following there are some of these activities

done by partners:
Albena:
¢ Interview and demonstration for Schauinsland Reisen - Germany
e Live data presentation at the hotel lobbies of Hotels in Albena
o Meeting with Academics: Technical University Varna, Bulgaria
e Meeting with BG Transmission System Operator - ESO EAD
e Meeting with Schneider Electric Bulgaria
Lyse

¢ Demonstration of flexibility service in Stavanger (06/05/2018 & 14/06/2018)
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11 KPI

The status of communication and dissemination commitments that include contributions
to project milestones are detailed below. This table records the commitments achieved
during the project. Those that have been achieved have their status marked in green,
those that have been postponed or changed have been marked in blue and those that
have not been carried out yet have been marked in grey if the reason is that they are

planned as future actions and in red if they have not been done yet.
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Table 2: C&D obligations

Action Commitment Status
Website 1 INVADE project website: www.invadeh2020.eu Done: created & periodically updated
Social networks Facebook, LinkedIn and Twitter project accounts. Done: created & periodically updated
Press releases 3 formal announcements. First at M3 Done
1 project video at M18 Done: launch at M25 (07/02/2019)
Project video videos from meetings / events / workshops Done
5 videos from pilots Done
Flyer 1 flyer / roll-up Done
Poster 1 poster Done

Newsletters

4 newsletters.

#1 (Q1 2019) M29, #2-3 (Q2-Q3 2019) M34,
#4 (Q4 219) M36

Other newsletters

3 from Bridge: #5 Apr 18 / #7 Apr 19 / #Dec 19

Local meetings

Number not specified

2 done

Technical Advisory Group

15 members maximum and 3 physical meetings

2 done

Project events

2 large-scale project events

Mid:Oslo at M22 (10/10/18)

Final: BCN at M35 (20/11/19)

Workshops

8 technical workshops and 2 business workshops

10 oorganized

Conference presentations

28 presentations (national + international conferences)

Around 45 presentations done

Demonstrations

Number not specified

Several done

Scientific Papers, Journal arti-
cles

13 scientific papers to indexed and peer-reviewed journals

9 papers accepted in journals, 1 under review in journals,
13 papers published in conference

Reports and other documents

Number not specified

Several done

Programme meetings

Number not specified

Several done
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Apart from the KPIs that were defined in the DoA, following are listed activities that have

been done and have helped to a further dissemination of the project:

Quiz

An on-line test has been prepared with the pilot videos and 3 questions on each

of the INVADE pilots. This is available at https://www.invadecontest.com/.

for an iPhone XS as a prize.

INVADE

MSc student won the INVADE contest at EUW19:
"I found the INVADE pilots incredibly interesting”

By Mari Kristine Buckholm, Smart Innovation Norway CIE B

The project Deliverables Partners

During the European Utility Week in Paris on 12th-14th of November, the INVADE
project presented itself in a unique way in the EU Projects Zone. Using videos and
an informative quiz, the INVADE stand was always busy.

To stand out in the EU Projects Zone at the European Utility Week 2019 (EUW19), the INVADE partners decided to try
something new this year. By offering all passing visitors to watch the INVADE pilot videos on an iPad with their own headset,
followed by a quiz about the project, the INVADE stand became highly popular among the participants.

“It was a great success! More than 60 people watched the videos and finished the quiz, and our booth was never empty,” says
Dieter Hirdes, Project Manager of INVADE and Head of R&1 at Smart Innovation Norway.

Won an iPhone XS

The project had invested in three iPads and three pairs of
headsets to make sure that as many people as possible would
get the chance to learn more about INVADE and answer
questions.

To make the contest even more interesting, two large roll-ups
announced that the winner would win a brand-new [TITIIRG.
On the last day of the event, the contestants with the highest
number of right answers were included in a draw of the prize.
Project Manager Hirdes announced the winner as Mr. Marcin
Dolata, an Energy Transition MSc Student at EIT InnoEnergy
Master’s School

INVADE

TAKE THE INVADE QUIZ HERE

Tk o .02

Contact

Events

Its aims was to encourage people to know about the project by watching the pilot
videos. It was launch in the European Utility Week 2019 in Paris within a contest

frame. Among the people who answer right all the questions, there was a draw

News  Videos B

Social media
INVADE updates

INVADE

The Bulgarian pilot

1. What kind of installations are

included in Albena pilot?

iry load:

. Solar thermal + Air heat-pump

~ laundr

3. How many hotel buildings are
I

involved in Albena pilot?
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Algorithms successful in controlling the
charging speed of electric cars

Itis possible to control the speed of charging electric
cars on a large scale with algorithms. This can be
concluded from the results of a Smart Charging test on
700 public charging stations as part of the Horizon
2020 INVADE project. (43 minutes ag

(@INVADEH2020 : It is possible to control the speed of
charging electric cars on a large scale with algorithms.
This can be conclud... https://t.co/uZfecsyaOR

¥ - 1 hour ago)

MSc student won the INVADE contest at
EUW19:

“Ifound the INVADE pilots incredibly
interesting”

During the European Utility Week in Paris in November
2019, the INVADE project presented itself in a unique
way in the EU Projects Zone. Using videos and an
informative quiz, the INVADE stand was always busy.

2. What percentage of cost has
Albena saved with the INVADE
platform?
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e Prizes and awards
o GrausTIC awards

Estabanell has been awarded twice with a GrausTIC award in the cate-
gory of Digital Innovation, because its participation in the INVADE project
(2019) among other R+D+i projects (2018).

GrausTIC is the brand of ONES Associacio d’Enginyeria Tecnica de Tel-
ecomunicaci6 de  Catalunya (AETTEC) (ONES  Technical
Telecommunications Engineering Association of Catalonia). GrausTIC
Awards distinguish yearly those professionals, companies or institutions
that promote the use of ICT and use them to improve innovation,
exporting effort and social responsibility. The Awards are addressed to
both the ICT sector, and those, that even if they belong to another sector,

significantly incorporate them into their internal and external processes or

its products and services.

grausii. graustic
@graustic

. El premi GrausTIC a la INNOVACIO DIGITAL és per
@Estabanell. Recull el Premi: @rgallartf, cap
d'Innovacié. Moltes felicitats; O#D\adaTICZOlS

2:13 p. m. - 27 sept. 2018 - Twitter Web Client

nell, Premi a la #Innovacio #Digital per segon
any consecutiu pel projecte @INVADEH2020 a la gala
@graustic . L'equip TIC agraeix la tasca de tots els
implicats en el desenvolupament del pilot catala del
projecte, treballant com un gran equip!

#TIC #DiadaTIC #GrausTIC
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o enerTIC platform Awards

UPC-CITCEA has been a finalist in 2019 in the category of H2020 Euro-
pean project of the enerTIC Awards.

The mission of the enerTIC platform is to contribute to the development
of Information and Communication Technologies in the field of energy
efficiency in Spain with the support of associated companies and public

institutions, in favor of a more competitive and sustainable economy.

The enerTIC Awards have as main objective to identify, reward and dis-
seminate innovative technological projects carried out by companies and
organizations committed to energy efficiency and sustainability, and pro-
fessionals.

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn as cowtacto T INVADE retwitted

enerTic ar upc e
@CIT_UPC

This is INVADE Project, finalist at #enerTICAwards:

T, S e e Lo T D o Integrated electric vehicles and batteries to empower
INTEGRATED EVS AND BY INTEGRATING ADVANCED distributed and centralised st in distributi i
E‘?:’EE;T}’Z‘:?’*EE;’?E?:"” WASTEMANAGEMENTSYeTEn=] istributed and centralised storage in distribution grids

upc-cit.com/38qFgtG
:L?::f:vll"p:}"i DISTRIBUTION p : ; q g . .
Naturgy | 74 mplementado en: CIT UPC #ElectricVehicles #batteries #urbanmobility #CO2
Lt CC @INVADEH2020 @enertic
GrowSmarter es un proyecto
Traducir Tweet

europeo englobado dentro del
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12 Annexes
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