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Executive Summary

This Deliverable reports on all the dissemination and communication activities undertaken by the
STORE&GO WP4 partners. A multi-channel, multi-stakeholder dissemination and communication
strategy has been defined that leverages on the right combination of media channels and the most
suitable mix of promotional tools and material at the right time within the STORE&GO Troia pilot
lifetime.

After a preliminary identification of the target groups and the associated communication channels,
the document reports a short description of all the dissemination, communication and training events
occurred during the overall pilot lifetime. A relevant number of stakeholders have been contacted,
invited to visit the plant or to attend meetings and workshops. The concept of power-to-gas as well
as the technology developed in the Troia plant (modular micro-structured reactors) have been ex-
plained to and discussed with many experts coming from different institutions and companies: uni-
versities, research centres, private companies, public bodies as well as citizens and students.

Summarizing the results of all the dissemination activities, WP4 partners have produced 1 press
release (that generated many press echoes), 3 on-site movies (for the ground breaking event and
the inauguration ceremony), 1 animation video (that explains the concept of the overall project), and
4 posters. WP4 partners have been interviewed by 4 different (local, national and international) net-
works. The WP leader (ENG) has participated in 3 International conferences with 2 oral presenta-
tions and 1 invited talk but many other conferences and fairs have been an opportunity for the other
WP4 partners to disseminate both the outcomes of their research work and the overall STORE&GO
project.
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1 Introduction

This document, titled D4.12 - Final report on dissemination activities for the Troia plant, is the report
that summarizes the results of all the dissemination activities performed in the context of WP4. All
the partners working in WP4 have been involved in the dissemination task, coordinated by ENG.
Dissemination is a key activity necessary to increase the awareness of relevant stakeholders about
the technology developed and demonstrated in Troia.

Troia is a small village with a long history dating back to the Middle Ages and of which its inhabitants
are proud. In the last two decades, the surrounding area has been the subject of numerous installa-
tions of renewable sources: photovoltaic and wind power plants that have changed the appearance
of the landscape. Citizens today need to understand the benefits they have gained from this trans-
formation. Projects like STORE&GO must therefore show people that Troia is a laboratory and at
the same time an incubator of innovative solutions with high technological content that can change
the energy system and actively contribute to the energy transition.

So, the target audience for the dissemination of the Troia pilot site is essentially citizens and the
expected impact is the acceptance of not only the methanation plant but also and mainly the ac-
ceptance of the number of plants of renewables installed in the surrounding territory.

But this is not the only expected impact because the availability of renewables makes that area an
ideal environment to facilitate the adoption of the technology for methanation, as well as for the CO;
capture and for liguefaction. Many investors, already owners of renewable plants, could be interested
in the STORE&GO technologies that could really contribute to the decarbonization of the gas sector
and open up new investment possibilities or distribution options for their RES, which could also be
very interesting for the area and the people.
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2 Definition of target group/visitors

To allow the project to effectively communicate with the external world, important key points have
been defined, which helped in shaping a practical and successful dissemination action-plan:

Identify the most promising potential groups;
Define the underlying objectives of dissemination activities undertaken and planned;

Raise awareness on the project’s vision and outcomes, based on a continuous stakeholders’
involvement aimed at creating significant liaisons with the most relevant communities and
international and national initiatives;

Identify and create dissemination materials tailored-made to each stakeholder group;

Plan dissemination activities to promote and present the on-going results of STORE&GO
Troia pilot and more generally the benefits of the proposed technologies and tools to stake-
holders.

The primary stakeholder group has a direct connection with the project and was identified as:

Citizens of Troia and surrounding area to make them understand that local renewables can
be used also to decarbonize the gas sector.

Representatives from gas production industries and gas distribution companies, because
potentially interested in investing on plants like the Troia’s one;

Governmental bodies on local, regional, national and European level, whose administration
and policy could have a relevant impact on the widespread adoption of the technologies un-
der experimentation;

Alongside these three main groups of stakeholders, the consortium has also identified key stake-
holders whose influence is systemic in relation to the STORE&GO ecosystem:

Scientific and industry researchers and academics active within the subject areas of interest
to the project such as power-to-gas, methanation;

Associations of professionals/engineers, to make them aware of new technologies and re-
lated business;

Students, coming from Upper Intermediate School, that could be interested in the technolo-
gies that the plant implements;

Distribution System Operators and Transmission System Operators, that could be interested
in the provision of flexibility services that a PtG plant could make possible by properly con-
trolling the power adsorption of the electrolyser;

Media specialized in the topics of STORE&GO (PtG, methanation, CO, capture from air,
liquefaction) to disseminate to a wider audience.

The project's communication and dissemination activities capitalize on possible synergies between
all the different perspectives corresponding to each target group. In this context, various dissemina-
tion materials have been professionally designed and new ones will be produced during the last
months of the project according to the identified communication needs, various event typologies and,
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of course, the evolution of the project. Dissemination tools and media channels that are currently
used in STORE&GO (Troia Pilot) include:

e Branding strategy (logo, document templates, etc.),

¢ STORE&GO online presence including official project’'s website,

¢ Promotional material (posters, newsletters, flyers, brochures, etc.)
developed at the project level and inherited by the three pilots, and also:

e Press releases;

e Presentations;

o Participating in and organizing conferences, exhibitions, workshops, industry events, semi-
nars or demo booths;

mainly focussed on the pilot in Troia.

The STORE&GO communication activities related to the pilot in Troia have been intended to stress
the following positioning of the Project:

e a demonstrative project assuring its replicability;

e aproject based on the convergence of technologies;

¢ a fruitful cooperation among a wide and diversified partnership;

e a process that generates a change (in the design, in the modes of collaboration, in the op-
portunities in terms of economic development of territories, in the general perception of pos-
sible use of renewable energy).

In this respect, five key objectives have been identified, as better outlined in the following table.


https://storengo-live.dvgw-sc.de/
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Table 1 - identified 5 main objectives of the dissemination and communication activities

Objectives Targets Tools Style Expected benefits
1. Promoting the knowledge of the project Public authorities Corporate image Formal, Contribution to the enhancement of the au-
and of its goals towards the potential ad- The city of Troia Promotional materials technical thorization procedures
dressees of the project activities, both in-  Public and private companies Website Better acceptance of the plant settlement
forming them and raising their awareness and agencies operating in the Press office Improved interest in the PtG technologies
on the opportunities offered by the project field of energy and gas produc- P.R. activities
and its results tion, energy and gas distribution  International and local events
Research

2. Facilitating interaction and information Research Promotional materials Formal, Improved interest in the PtG technologies
exchange among relevant research, pub-  Public authorities Website technical Development of new projects dealing with
lic authorities, to support potential tech- Finance International and local events gas (hydrogen, CO2, methane) production
nology transfers and facilitate the replica- Participation in thematic events (confer- from renewables
tion of the STORE&GO PtG technologies ences, workshops, trade fairs, etc.) submit- Improvement of transnational tech-trans
to other geographical areas ting technical papers

P.R. activities
3. Creating two-way communication Research Corporate image Formal, Involvement of different stakeholders
channels with public stakeholders, re- Industrial communities Promotional materials technical, Dissemination of the project results to a
search communities and industry for dis- Public authorities (policy mak- Website collabora- wider audience
seminating the project outcomes to a ers, national energy agencies, Social media tive
wider audience representatives of other EU P.R. activities

countries) International and local events

Participation in thematic events (confer-

ences, workshops, trade fairs, etc.) submit-

ting technical papers
4. Promoting the knowledge of the project Public opinion Corporate image Essential, Better acceptance of the plant settlement
and of its aims towards the press and the  Students Promotional materials captivating  Knowledge of the PtG technologies
public opinion, both in the territories di- Media Website Raising of awareness on renewable ener-
rectly involved (Apulia, the other re- Press office gies issues

gions/nations hosting the project part-
ners) and in the other European countries

International and local events
Participation in thematic events
Social media

Interviews
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Objectives Targets Tools Style Expected benefits
5. Ensuring that the project results live on  Public authorities (policy mak- Corporate image Formal, Knowledge of the project and of its results
in a commercial/deployment phase in an ers, national energy agencies, Promotional materials technical by European stakeholders

EU wider context after the project comple-
tion (thus way assisting the exploitation of
the project results)

representatives of other EU
countries)

European academia

European industrial communi-
ties

Website update with public Deliverables
International final event

Participation in thematic events (confer-
ences, workshops) at the end of the project,
submitting technical papers

P. R. activities

Press office

Knowledge of the project and of its results
by further European Regions, academia, in-
dustrial communities
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3 Dissemination Activities

3.1 Demo site patrons/matron

The project addresses power-to-gas not only from the technical point of view but also tries to identify
the barriers to the adoption of this technology at the regulatory and then at the political level. Policy
makers need to be aware of the potentialities and opportunities of this technology. So, since the
beginning of the project, the idea to find the support of politicians even formally linked to the pilot
sites has been considered as one of the more effective ways to promote the technology and to
approach policy makers. One of the partners mainly involved in the pilot in Troia is the municipality
of the small village. The mayor is not a simple administrator but a politician too and he spent effort
to find a politician working in the same political party. A couple of names came out but the one that
accepted to become the patron (matron) of the plant was Giuseppina Picierno.

Figure 1 - Pina Picierno, matron of the italian pilot site in Troia

She is Member of the European Parliament for the Southern Italy constituency and of the parliamen-
tary committees Women's Rights and Gender Equality (FEMM), Budgets (BUDG) and Internal Mar-
ket and Consumer Protection (IMCO). She is also Vice-President of the EU-Mexico delegation and
she chairs the informal group of friendship with the Cuban people in the European Parliament.

As politician particularly sensible to problems and opportunities of the southern part of Italy, Giusep-
pina Picierno perfectly knows how the most sunny part of the country contributes to the production
of green energy from wind and sun and how the integration of renewables is one of the emerging
issues of power transmission and distribution networks. She considers power-to-gas initiatives, like
STORE&GO, as potential solutions for balancing the power grid where fluctuating and unpredictable
amounts of energy are injected. That is the reason why she accepted to support as “matron” the
Italian STORE&GO pilot.

The impact of her involvement was quite positive but mainly narrowed to make Apulian municipalities
more aware about what has been done in Troia so that the mayor of Troia, L. Cavalieri, received
many requests from many surrounding villages to have more details about this research initiative
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and, in particular, about the social impact of it on citizens. So, this awareness came from the dis-
semination work done by Pina Picierno inside the party she is member of, but the consequent interest
came also from the need to prove to citizens that all the RES plant installed in most of the Apulian
Region can contribute to a real circular economy by producing net zero-emission methane.

3.2 Description of the most important on-site events

3.2.1 Ground-Breaking

The ground-breaking event of the pilot in Troia was held on November 28, 2017, at the Cineteatro
“Vincenzo Cimaglia” in Troia (FG).

The initiative had the objective of illustrating the aims of the project to the citizens.

The project was presented as a spin-off of the INGRID project, which proposed an innovative solution
to store in the form of solid state hydrogen, through magnesium disks, the surplus of electricity from
renewable sources that, otherwise, would be dispersed.

The presentation was attended by: Leonardo Cavalieri, Mayor of the City of Troia, Massimo Ber-
toncini, Director of European Research Projects - Engineering Ingegneria Informatica s.p.a., Carlo
Gadaleta Caldarola, project manager of ARTI Puglia (the Apulian public agency for Research, Tech-
nology and Innovation), representatives of the consortium STORE&GO, in particular the partners
involved in WPA4,

More than 40 people attended the event at the Cineteatro and 20 moved to the pilot site for the final
part of the ceremony.

Figure 2 - The audience attending the ground-breaking event at Cineteatro Cimaglia

The audience included but was not limited to:

e Students coming from a couple of Upper Intermediate Schools;

e Academics coming from Politecnico di Bari;

o Representatives of some small and medium enterprises interested in the new technologies;
o Officials of the Municipality of Troia;

o Citizens.
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Figure 3 — Speakers at ground-breaking event in Troia (Cineteatro Cimaglia)

Many questions were asked during the presentation of STORE&GO at the Cineteatro especially
about the CO; capture module and the methanation process.

A relevant amount of the wrong news and information have been circulated during the INGRID pro-
ject and again since the beginning of the STORE&GO initiative. The event was an opportunity to
explain to the audience what the pilot was planning to do. People have been reassured that there
are no dangers, that the project was a research initiative and that all the citizens could be proud to
host the first real power-to-gas plant in Italy.

The most important result of this event was a better acceptance of the plant in comparison to the
previous INGRID project when citizens called the law enforcement agencies to stop the erection
phase. Thanks to the discussion held in Troia, most of the citizens became aware of the ongoing
work and of the active participation of their municipality in a so interesting and innovative research
initiative.

3.2.2 Inauguration

The inauguration ceremony of the plant was held in Troia on September the 27", 2018. After the Full
Project Meeting and the General Assembly held in Cineteatro Cimaglia (Troia), both project partners
and the invited stakeholders moved to the plant where all the components had been installed and
connected. More than 50 people attended the event. Even though the commissioning phase had not
been started yet because of some delays in manufacturing and testing some of the modules, all the
equipment was there and has been described to the audience.

ARTI Puglia, the Apulian public agency for Research, Technology and Innovation, already partner
in the previous INGRID project, took part of the ceremony to underline that the Regional Government
is really interesting in this kind of initiatives and proud to host in the Apulian territory a so innovative
power-to-gas plant.

The Mayor L. Cavalieri (TROIA), the WP4 dissemination task leader D. Arnone (ENG) and the rep-
resentative person of ARTI Puglia C. Gadaleta Caldarola told to the audience the history of the plant
(from INGRID to STORE&GO), the strong involvement of the local municipality in the project and the
regional strategy for the energy transition.

The inauguration ceremony attracted some newscasts, press, all-news and Web channels. So it was
the opportunity to record several interviews as well as to shoot some videos that have been included
in a couple of on-site movie that are reported in the sections that follow.
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Figure 4 — C. Gadaleta Caldarola (ARTI Puglia), D. Arnone (ENG) and L. Cavalieri (TROIA) at the inauguration ceremony.

3.3 Guided Tours

The most effective (and appreciated, too) way to disseminate the results of the STORE&GO pilot in
Troia was the participation to guided tours. The table below shows the list of the all the tours that
have been held in Troia during which ENG, as leader of the dissemination task (T4.9 Dissemination
activities around demonstration plant), told the history of the plant (from INGRID to STORE&GO),
the context in which the two projects have been put in place (the huge amount of energy coming
from renewables in the surrounding geographical area), and the overall process of methanisation
from electricity and CO; captured from the atmosphere.

Table 3-1: List of guided tours

Dates Participants Number of  Motivation Feedback
attendees
2019-10-21 The Japan Gas 7 Interest in methanation tech-  Very positive since they had the
Association nology. opportunity to compare the initial

results of the pilot in Troia to the
results they achieved in Japan.

2019-06-28 Gas Technology 2 Interest in methanation tech-  They showed interest in the
Department of To- nology. small-scale dimensions of a
kyo Gas plant capable of producing

gases with chemical and physi-
cal characteristics that are also
interesting for them, that allow a
reusability and a use in much
wider contexts of similar larger

plants.
2019-05-22 Gas stakeholders 35 This visit was the final event  After the tour some partners
attending the of the Workshop that was stayed in contact with ENG in
workshop in Bari held in Bari, also reported in  order to prepare research initia-

section 3.4. tives focussed in COz capturing.
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2019-04-04 ANIGAS 21 As Gas department of Con- Most of the companies in the
findustria, the Italian associa- field of gas production and distri-
tion of industries, they were bution in Italy have been made
very interested in visiting the  aware of the research work
most innovative methanation done in STORE&GO and, in
plantin Italy. particular, in the pilot in Troia.

Some business links have been
set up, especially between them
and ENG and ATM (KHIMOD).

2019-03-20 INPEX Corpora- 3 INPEX is investing in Positive feedback since they

tion methanation plants that are had the opportunity to discuss
under construction and com-  with ATM (KHIMOD) the initial
missioning in Japan. They results of the pilot in Troia and
went to Europe to get an compare them to the results
overview of the STORE&GO they had achieved in their pro-
technologies. jects in Japan.

2019-03-14 Students 55 They were interested in get-  Students and accompanying

ting more details about the
monitoring, control and, in
general, automation of a
methanation plant.

teacher reported to ENG that the
experience was quite positive,
For ENG it was the opportunity
to explain even complex con-

cepts to an audience of non-pro-
fessionals.

ENG has explained the technologies adopted in the pilot and has showed the graphical interface of
the monitoring and controlling infrastructure, intended as starting point of the tour because it gives
to the speaker the opportunity to introduce the components, how they are connected to each other,
how much gas flows in which pipe, how much thermal or electric energy is consumed or produced
and so on. After the general introduction, all the tours have been arranged starting from CO, capture
module and electrolyzer (including the H, buffer storage), then proceeding with the methanation unit
(including the thermal coupling between the methanation unit and the CO. capture module), and
closing the tour with the liquefaction unit and the cryogenic tank. Enough time has always been
devoted to questions and discussions and, in some of the cases, proper presentations have been
discussed before or after the tour.

The sub-sections that follow briefly describe each single tour held in the demonstration plant.

3.3.1 Students

In March 2019, even though the plant was under commissioning, ENG received the request to visit
the plant from a Technical Upper Intermediate School based in Florence interested in all the moni-
toring and control aspects of the plant. A group of 50 students (30 from Automation and 20 from IT)
and 5 teachers, during a school trip in Apulia, decided to contact ENG because they were interested
in visiting the plant.

Unfortunately, the weather was windy and rainy, and a visit of each single component was unfeasi-
ble. The students stayed in the Control Room where ENG explained the project, the process and
then the most interesting part for them: the monitoring and control infrastructure. Details about the
PLCs and the central server, the different protocols adopted to transfer data from the equipment to
the central control and vice versa have been explained and discussed.

The visit lasted a little bit more than one hour and was a useful exercise for ENG (who tried to explain
many technical details to a non-technical audience) and an interesting experience for students that
left the plant with a greater awareness about the research initiatives like the STORE&GQO’s one.
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3.3.2 INPEX Corporation

In March 2019, three representative people of the INPEX Corporation sent to the coordinator of
STORE&GO the request to visit both the Solothurn and the Troia pilot. They planned a short trip to
visit in few days both plants and attend two meetings, in Solothurn and in Troia, to discuss with some
STORE&GO partners (especially the ones responsible for the CO; capturing and for the methana-
tion) about what they are doing in Japan.

Figure 5 — P.Bucci (ATM), the three representatives of INPEX, D.Pomponio (BFP) and T.Melliti (ATM).

After the visit in Solothurn, they went to Troia where ENG prepared both a tour to see all the com-
ponents of the plant and a meeting in the main building of the Troia Municipalty during which they
met ENG and ATM (KHIMOD). The agenda of the meeting was structured as follows:

1. Introduction to Methanation project in Japan

e Process Flow (incl. reactor and catalyst)
e Economics
e Roadmap

2. Introduction to STORE&GO project

o Process Flow (incl. reactor and catalyst)
e Economics
e Roadmap

3. General discussion on Methanation

e Business model and strategy

revenue (methane, oxygen, heat), cost, carbon tax, subsidy by govern.
e CO; capture

location, concentration, cost
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¢ Injection into gas grid
criteria, national or EU regulation
e CO; reduction amount & cost calculation (compared with other CCUS)

The experience was very positive. INPEX disseminated in Japan what was discussed in Troia, rising
more interest about the project. Other gas companies, interested in the STORE&GO technologies,
decided to plan another trip to Europe to allow more people to visit the plants. Few months later,
some representatives of the Japan Gas Association and, among them Dr. T. Wakayama from
INPEX, visited the plant (see section 3.3.6).

3.3.3 ANIGAS - Associazione Nazionale Industriali Gas

Anigas, the National Association of the Gas Industry, represents all the companies, regardless of
their constitution, that are engaged in one or more of the following activities: storage, transportation,
distribution, sale of natural gas on the consumer market, wholesale, trading and regasification of
liquefied natural gas. The association is a member of Confindustria (Confederazione Generale
dell'Industria Italiana) and protects and supports the interests of member companies, conducts la-
bour union activities, promotes and fosters understanding and creates consensus on economic as-
pects. Anigas includes 70 companies, which have a workforce of 11,500 employees. Among the
members are the largest industry players, as well as small and medium-sized companies, which
together represent more than 60% of the Italian gas market. Member companies distribute over 50
billion cubic meters of gas each year for public use, small crafts, commercial and industrial applica-
tions. The same member companies that serve 13 million customers throughout Italy, are present in
more than 4,000 municipalities both large and small, including several provincial capitals such as
Rome, Naples, Turin, Florence, Taranto, Venice, Piacenza, Rimini and Avellino?.

~ ANIGAS

snam oss ADRIGAS (/ SGR élRete

servizi

POLITECNICO e

20

R’ CCl

Figure 6 — Companies and academic institutions that are members of ANIGAS and attended the tour in Troia

In April 2019, Dr. L. Baratto, as representative person of ANIGAS, contacted ENG because, together
with many stakeholders in the gas production, distribution and sale domain, he was very interested
in a guided tour of the plant in Troia. He grouped 26 managers and technicians coming from different
companies and academic institutions (see Figure 6) and collected a number of questions about many
different topics concerning the plant and the research initiative. The questions, concerning scientific,

1 Most of this information has been taken from the English version of the ANIGAS web site (https://www.ani-
gas.it).
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technical and economic aspects of the demonstrator and the project, were forwarded to ENG before
the guided tour to properly prepare the visit.

—

Figure 7 — 23 Representative people of ANIGAS

After the visit, during which many questions were answered, the group of visitors was accompanied
to the municipality main building (in Sala Consiliare) were the delegation of ANIGAS met L. Cavalieri,
mayor of Troia.

Most of the participants are still interested in the potential evolution of the plant after the end of the
project. So, ENG expects to be contacted after February 2020.

3.3.4 Gas stakeholders attending the Workshop in Bari

As described in section 3.4, a Workshop titled "From Power to Gas: the STORE&GO plant in Troia”
has been held in Bari on 20" and 215!, May 2019. In the program of the workshop a tour of the plant
was included too. So, all the stakeholders attending the workshop (professionals, small enterprises
in the energy and gas sector, academic institutions as well as big actors in electricity distribution and
transmission) have been invited to take part of the guided tour of the plant that was held on 22",

The number of attendees was 35: Terna, Enel, Enea are some of the most important stakeholders
that attended the tour. Among the guided tours, this one was probably the most appreciated because
some of the key technological partners, who were speakers during the workshop, were available to
answer attendees’ questions by providing many details that usually are not given during guided tours
held by the WP4 dissemination task leader (ENG).
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Figure 8 — P.Bucci (ATM) is explaining the main components of the methanation unit

The impact of this initiative is very difficult to estimate but the heterogeneity of the audience has
ensured the dissemination of the project technologies to a wide variety of stakeholders.

3.3.5 Tokyo Gas

In June 2019, two representative persons from Tokyo Gas Co., Ltd., Dr. Takaya Iseki and Mr. Toshiji
Amano, general manager, attended a tour that ENG arranged for them. Tokyo Gas is the leading
natural gas supplier of Tokyo and several major cities in Japan, and the largest utility of natural gas
in Japan.

Figure 9 — A. Rossi (ENG), T. Iseki (Tokyo Gas) and T. Amano (Tokyo Gas)

The meeting lasted a couple of hours in which ENG presented the system in all its aspects, from the
physical components to the process that underlies it, to finish with the data network and ENG’s
SCADA, and a forecast of system operation for the project. Tokyo Gas has been impressed by the
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technology and the great technical work carried out by the WP partners, in particular for the small-
scale dimensions of a plant capable of producing gases with chemical and physical characteristics
that are also interesting for them (even if they did not know too much about LNG before coming
there), that allow a reusability and a use in much wider contexts of similar larger plants.

They already knew about the CO, capture and the innovative milli-structured methanation thanks to
previous meetings with CW and ATM, and very well understood and appreciated the advantages of
not increasing the net quantity of CO; in the atmosphere in the whole process of production-con-
sumption of the gas the plant will produce. They were impressed by the small dimensions of the core
reactor, which was correctly perceived as an added value for its exploitation.

3.3.6 The Japan Gas Association

As consequence of the guided tours held on March 2018 for the delegation of INPEX and on June
2019 for the delegation of Tokyo Gas, the Japan Gas Association became aware of the work done
in the STORE&GO project and decided to send a group of representative people to Europe with the
goal to visit the pilot plants, to share the results of their research activities and to create business
links to the key technology partners of the project.

Figure 10 — 7 representative people of The Japan Gas Association, T.Melliti (ATM), D.Arnone and A.Rossi (ENG),
G.Francese (BFP)

The 7 representative people (2 from R&D of the Japan Gas Association, 2 from Tokyo Gas, 1 from
Osaka Gas, 1 from INPEX Corporation, 1 from Toho Gas) collected more than 45 questions that
they sent to ENG a couple of weeks before the guided tour that was held on October 21%, 2019. So,
during the visit, the description of the plant was structured with the aim to answer as many questions
as possible.

After the visit of the pilot site, the delegation of the Japan Gas Association visited the main building
of the Municipality where they met the Mayor, L. Cavalieri. It was also the opportunity to discuss with
ATM (KHIMOD) about the results achieved so far by the plant and their achievement in Japan.
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The visit was appreciated very much by them so that they anticipated to ENG that they could be
interested to visit the plant again in the next future.

3.4 Educational Training Programme

In the context of the educational program of the STORE&GO project, led by EDI (Energy Delta insti-
tute), ENG organized a Workshop to explain, disseminate and promote the main results of both the
STORE&GO project, in general, and the pilot plant in Troia, in particular. All the key partners of WP4
were invited to attend and asked to prepare presentations for a detailed explanation of many different
aspects of this research initiatives (scientific, technical and economic/business aspects).

The workshop was held in Bari (Hotel Palace) on May 20" and 21%, 2019. The workshop involved
39 participants on 20", 33 on 215,

As can be seen in the program of the event reported in the figure below, the event was structured in
three different sections to allow people to attend only to what they were really interested in:

e 20" afternoon — an overview of the project and history of the Troia pilot as follow up of
INGRID?

e 21%'morning — a deepening on the core technologies of the plant;

e 215 afternoon — impact, sustainability, exploitation, business models, regulatory framework.

2 INGRID - High-capacity hydrogen-based green-energy storage solutions for grid balancing (http://www.in-
gridproject.eu/) was a FP7 co-funded project (start 2012, end 2017) coordinated by ENG.
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Figure 11 - Program of the Workshop in Bari

Figure 12 - Workshop in Bari. D.Arnone (ENG) is illustrating the program of the event

The workshop was an important opportunity to discuss about many aspects of the project: from the
methanation process to the business aspects, from the regulatory barriers to the impact of such a
plant on the electricity grid etc. Among the participants, most of whom were professionals, important
companies attended the event such as TERNA (the Italian TSO), ST Microelectronics, ENEL and
ENEA.
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3.5 Mediainquiries

[:0[(1] | Radio France
‘hfrance

Interviewer: Mathilde Imberty, Radio
France journalist, correspondent for
Radio France in Citta del Vaticano

Date: 27 November 2018

Motivation: Radio France was very
interested in the technology for cap-
turing CO2 from the atmosphere.
Most of the questions were focussed
on the Climeworks technology but
during the interview the interviewer
understood how CO2 captured is
used to create liquid methane.

Impact: Radio France audience num-
bers proved that it is one of the most
important radio networks in France:
at the time of the interview the aver-
age audience was 8 million. The in-
terview explained to a wide audience
what the pilot in Troia aims to demon-
strate, even though a particular atten-
tion has been paid to the CO2 captur-
ing technologies.

Figure 13 — R. Albach (ATM) interviewed by Mathilde Imberty

Interviewer: Igor Stagliano, journalist
and reporter for RAI and one of the
main contributors of TV7, weekly
transmission for TG1, the main news-
cast in ltaly.

Date: 29 April 2019

Motivation: The interview was done
to explain to common citizens that
some technologies already exist that
can reduce the amount of CO2 in the
atmosphere and that the captured
carbon dioxide can be used to decar-
bonize the gas sector.

Impact: the numbers related to the
audience of TV7 is between 500k and
800k of viewers. Many requests for
information came after that the inter-
view was aired.

Figure 14 — M. Bertoncini (ENG) interviewed by Igor Stagliano
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ImiiEto TV | Immediato TV

Interviewer: a journalist from Immedi-
ato TV

Date: 27 September 2018

Motivation: Immediato TV is the
YouTube channel of L'Immediato web
newspaper. They are interested in
many types of news, not only the
ones related to the renewables, CO2
capture or methanation. They went to
the plant during the inauguration cer-
emony and interviewed D. Arnone
(ENG).

Impact: Immediato TV is a YouTube
Channel that basically reports on the
news related to the province of Fog-
gia. Hundreds of people have been
informed about the research activity
in Troia.

5
[

il

Figure 15 D. Arnone (ENG) interviewed by ImmediatoTV

L’Attacco TV

Interviewer: a journalist from L’at-
tacco TV

Date: 27 September 2018

Motivation: L’Attacco TV is a
YouTube channel. They are inter-
ested in many types of news, not only
the ones related to the renewables,
CO:2 capture or methanation. They
went to the plant during the inaugura-
tion ceremony and interviewed D. Ar-
none (ENG) and P. Bucci (ATM).

Impact: L'Attacco TV is a YouTube
Channel that reports on the news re-
lated to the Apulian region and more.
Hundreds of people have been in-
formed about the research activity in
Troia.

Figure 16 D. Arnone (ENG) and P. Bucci (ATM) interviewed by L’AttaccoTV




D4.12 Final report on dissemination activities for the Troia plant Page 24 of 37

@NORBA24 TG Norba 24

Interviewer: Pietro Loffredo, a jour-
nalist from TeleNorba

Date: 27 September 2018
Motivation: TG Norba 24 is an Italian
all-news television channel published
by Gruppo Norba. The information
transmitted by the all-news is national
in scope with particular interest for
the news concerning the south of It-
aly, especially for the regions where
Telenorba radiates its signal and has
its main offices. They showed interest
in the research initiative.

Impact: This television channel has
an important share: 0,06 of the over-
all Italian audience. In 2017 the aver-
age number of viewers was more
than half a million. So, a relevant im-
pact can be assumed provided that a
very high number of people has been
reached.

TG NORBA

Figure 17 — L. Cavalieri (Mayor of Troia) interviewed by TeleNorba

3.6 Press releases and echoes

Climeworks is responsible for having prepared all the press releases that, refined and reviewed by
ENG, have had relevant impact in terms not only of articles and citations but also in term of dissem-
ination of the concept and attraction of any kind of stakeholders.

In September 2016, Climeworks released a press release announcing its involvement in three Eu-
ropean projects, including STORE&GO.

e Pressrelease German:

http://www.climeworks.com/wp-content/uploads/2017/07/160908-PM-DE-Climeworks-
Horizon-2020-Kopernikus.pdf

In September 2018, Climeworks released a press release announcing the successful commissioning
of its DAC-3 plant in Troia, Italy as part of STORE&GO.

e Press release English:

http://www.climeworks.com/wp-content/uploads/2018/10/Climeworks PressRe-
lease StoreGo ENG.pdf

e Pressrelease German:

http://www.climeworks.com/wp-content/uploads/2018/10/Climeworks Pressemittei-
lung StoreGo DE.pdf

The latter press release was uploaded onto the Climeworks corporate website & accompanied by a
blogpost: https://www.climeworks.com/climeworks-launches-dac-3-plant-in-italy/


http://www.climeworks.com/wp-content/uploads/2017/07/160908-PM-DE-Climeworks-Horizon-2020-Kopernikus.pdf
http://www.climeworks.com/wp-content/uploads/2017/07/160908-PM-DE-Climeworks-Horizon-2020-Kopernikus.pdf
http://www.climeworks.com/wp-content/uploads/2018/10/Climeworks_PressRelease_StoreGo_ENG.pdf
http://www.climeworks.com/wp-content/uploads/2018/10/Climeworks_PressRelease_StoreGo_ENG.pdf
http://www.climeworks.com/wp-content/uploads/2018/10/Climeworks_Pressemitteilung_StoreGo_DE.pdf
http://www.climeworks.com/wp-content/uploads/2018/10/Climeworks_Pressemitteilung_StoreGo_DE.pdf
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Combined, these press releases triggered 228 articles in which STORE&GO was mentioned. Links
to some of the articles (the ones related to Troia pilot) can be found in the Annex “STORE&GO Troia
Pilot related press clippings”.

Other very important press echoes are listed in the table below.

Table 2 - Some of the most relevant press echoes related to the plant in Troia

Le opportunita del Power to Gas [Transl. The opportunities of .
Power to Gas] -

CORRIERE DELLA SERA Meno CO: e pit metano, in Italia 'impianto pilota contro il “glo-

- bal warming” [Transl. Less CO, and more methane, in Italy the
(4 DIGITAL EDITION ) o T
pilot plant against "global warming" ]

=~

=~

Metano trasformando 'acqua [Transl. Methane by transforming
water | —

CORRIERE DEL MEZZ0GIORNO

=~

PUGLIA

A Troia ecco 'Store&go', il progetto per la centrale di produzione

FOGGIATODAY e stoccaggio di metano liquido [Transl. In Troia is 'Store&go', link
the project for the liquid methane production and storage plant]

=~

Nasce a Troia la centrale di metano liquido mediante I'elettrolisi
FOGGIATODAY dell'acqua [Transl. The liquid methane plant is born in Troia
through the water electrolysis]

=~

Nuovo passo in avanti per I'impianto di produzione di metano
liquido. [Transl. A new step forward for the liquid methane pro-
duction plant" ]

=~

Troia, domani la prima pietra dellimpianto store&go. [Transl.
DAUNIANEWS.IT prima p P go. [

QUOTIDIANG GNLINE DELLA PROVINGIA DI FOGGIA Troia, tomorrow the ground breaking event of the STORE&GO

........ " o s B v plantu ]

=]
=

Inaugurato il 1° impianto italiano che produrra metano liquido
4@ da energia eolica [Transl. Inauguration of the first Italian plant
for production of liquid methane from wind energy" ]

=~

Metano Liquido ricavato dall’acqua, nel Foggiano primo im-
|dbnimediajs) pianto in Italia. Ecco STORE&GO. [Transl. Liquid methane from
water, in Foggia the first plant in Italy]

=~

In Puglia l'avvio di un impianto per l'estrazione della CO:
dell’aria [Transl. In Apulia the launch of the plant for CO; cap-
turing from air]

5
=

Climeworks continues to maintain strong relationships with most of the major media outlets world-
wide and is working proactively to expand this network. The Climeworks press list currently com-
prises 865 international journalists.


http://www.ansa.it/canale_ambiente/notizie/focus_energia/2018/06/05/le-opportunita-del-power-to-gas_2462d6ce-7f10-4ebd-9240-94c66fefd99c.html
https://www.pressreader.com/italy/corriere-della-sera/20181223/282376925691172
https://www.pressreader.com/italy/corriere-del-mezzogiorno-puglia/20181126/281711205702719
http://www.foggiatoday.it/economia/progetto-store-e-go-troia.html
http://www.foggiatoday.it/green/energia/impianto-metano-liquido-troia.html
http://www.pugliapositiva.it/page.php?id_art=7773&id_cat=11&id_sottocat1=0&id_sottocat2=0&t=nuovo-passo-in-avanti-per-l-impianto-di-produzione-di-metano-liquido
http://www.daunianews.it/troia-domani-la-pietra-dellimpianto-storego/
http://www.metanoauto.com/modules.php?name=News&file=article&sid=8797&mode=&order=0&thold=0
https://www.immediato.net/2018/09/26/metano-liquido-ricavato-dallacqua-nel-foggiano-primo-impianto-in-italia-ecco-storego/
https://www.greencity.it/ambiente/10366/in-puglia-l-avvio-di-un-impianto-per-l-estrazione-della-co2-dall-aria.html
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3.7 On-site movies

3.7.1 Ground-breaking movie

The ground-breaking event held in Troia on November 28th 2017 was aimed, as already reported in
section 3.2.1, at illustrating the project to the citizens. But it was also an opportunity to create an on-
site movie. Thanks to BitGlue, a group of communication, dissemination, marketing material design-
ers of ENG, many videos were shot and then properly worked to create an on-site movie that ex-
plains in 3 minutes the main goal and results of the event.

Bitglue operators filmed the event both at the Cineteatro and at the demo site intended for the erec-
tion of the plant, also including interviews, to M. Bertoncini (ENG) and L. Cavalieri (mayor of Troia),
to better explain the concept of the project. The movie is in Italian since the main target audience is
the citizens.

The movie was created to be used for dissemination activities but was not published on a public
website. It can be downloaded from Dropbox.

m—
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Figure 18 - Picture of the ground-breaking event

3.7.2 Inauguration ceremony on-site movie

The inauguration ceremony was held on September 27", 2018. As reported in section 3.5, many
interviews were done during the event to different partners of the project. Anyway, in order to exploit
the event as an opportunity to promote their own technologies, CW and HST engaged communica-
tion professionals and video shooters to take pictures and shoot videos that, after few days, were
published as video (see figure below).


https://www.dropbox.com/s/a8jd3ovgr516b1j/Store%26Go_Laying_of_the_Foundation_Stone_ENGLISH_WEB.mp4?dl=0
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Figure 19 — F. Graf (DVGW), coordinator of the STORE&GO project, in the inauguration ceremony video, created by HST

The video is available on http://www.hysytech.com/Video/apertura-impianto-rinnovabile.

3.7.3 On-site movie for micro liquefier
Another high-quality video was created by HST.

Figure 20 - A screenshot taken from the video created by HST to promote the technology of micro liquefier

They combined some images and videos taken on the pilot site with images and videos taken in their
premises and factory. The resulting movie is basically focussed on the technology adopted by the
liguefaction unit and on the company (HST) responsible for that. The video (see Figure 20) is pub-
lished on http://www.hysytech.com/Video/il-nostro-impianto.
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3.8 Movies

In order to explain the concept of STORE&GO to a wide audience, the Project Dissemination Task
Force decided to design and create a movie, in the format of a cartoon, that explains the main ideas
at the basis of the project. ENG took the responsibility of this activity.

To fight climate change

Figure 21 - A screenshot of the Movie created by the Bitglue team (ENG)

Indeed, a team of experts in communication and marketing inside ENG (Bitglue is the name of the
group) has taken the responsibility to design a storyboard on the basis of a first questionnaire that
the Dissemination Task Force was asked to fill in, to find the text that briefly explains the project (as
well as the power-to-gas concept), to create an animation, synchronized with both the text on the
screen and the speech.

A relevant amount of effort and time was spent for the movie because several requirements, and
needs, and constraints, and points of view have been taken into account to write proper text, to draw
proper pictures, to represent proper ideas.

The result was accepted by the project coordination team as representative of the overall project
and published on the public project website.

3.9 Posters

During guided visits and tours of the plant, visitors usually request more details about the technolo-
gies adopted as well as some numbers about the process and the performance. In some cases,
guestions can be answered only by a specific partner that usually does not attend the guided tours.
So, in order to provide as much information as possible to the visitors as well as to promote the work
of all the involved partners, ENG has decided to coordinate the creation of proper posters. Key part-
ners have been provided with a simple template where to include content (picture, text, diagrams)
explaining the work done in the plant, the challenges addressed, the solutions implemented as well
as the most significant results, when available.

The posters will be printed and hung up into the control room that is usually the first stop of the
guided tours. Thanks to the posters, more details can be given to the attendees who can take a
picture of the poster or simply read what they find particularly interesting.
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The figures that follow show the posters that have been created so far:

¢ The monitoring and control infrastructure, created by ENG, which provides details about the
ICT infrastructure and the monitoring and control application developed by ENG and de-
ployed in the server of the control room.

e The CO; capture module, created by CW, that explains the concept of capturing carbon di-
oxide from the atmosphere.

¢ The methanation unit, created by ATM (KHIMOD) and CEA, that explains many details about
the methanation, starting from the Sabatier reaction and describing the reactor, the very art
of the methanator, and the final equipment currently installed in Troia.

¢ The Integrated conditioning and Liquefaction unit, created by HST, that explains the last step
of the overall process: the liquefaction of methane.

Each poster includes information about the role played by the partner in the project as well as a
profile of the company.
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Monito_ri_l?% _aRr;Scji*ControI* of the ltalian Plant in Troia STO R E &Go

M.Bertoncini*,

, D.Arnone

Supported by the State .
Secretaniat for Education, . Co-funded by the

Research and Innovati- Eurcpean Union under

on under contract no. : Grant Agreement no. 123456
15.0333

Intrackuction and objectives

The STORE&GO project slms at cemonsirating the potentislity of the so-called PiG ("Power-To-Gas™).
Tne Itallan demonsiration site realized In Trola (FG) Is one of the three pliots bullt nside STOREZGO. It
Implemenis a small scale (300&W) PEG solution to convert and move surplus of renewsable electrictty
from the power grid to the LNG distribution network.

The main objectives of the demaonstration site In Trola are to reallze and cemonstrate:

+ The converslon of renewable ekectrictty Into a storable gas by water elecirolysis and methanation;
+ The COZ capture from ihe atmosphere and Its usage &5 feed to the process;

+ The small-scalke bguefaction as a viable way to store and fransport the gas to the final user.

Along wih tne | ihe process of the overall dema site, tne data Integration
and trol has been & as well. as of the ICT

gesigned and an solution for data ‘and conirol In order to:

+ Provide reference operation data by a test program:

¥ Elaborate data, findings and for ting activities:

+ Utilize ihe demo slie with ihe obtalned results as platform for dissemination and training acilviiies.

The demonsiration site In Trola consists of @ metnanation plant Including an Innovative methanation
reactor based on milll-structured catalytic modules, a CO2 adsorption, & novel LNG liquetaction unit
appied to SMG, Including the necessary purification for LNG qualty (mainly COZ2, H2 and water content)
nesded before the Bguetaction unit. The plant explolts the by the

Inherfted from the INGRID Project {hitpos =) to the M power grid and
abie to be controlied with the aim to provide balancing services.

iata network and inegration A
The demonstration sHe In Trola offers an solution four different working
together. deslgned and ped the ta netwaork, with the objective of

Integrating all the devices together, each provided with Its own PLC, protocol and data format. and create
& centrallized reposhory, with a unique Interface, for the real-time monitoring and nistorical data storage.

Three different networks have been Implementead:

+ Profinet, sor the Integration of Siemens-based PLCs, In particular 8 57300, 3 571200, and an ET2005;
= Profibus converted Into Modbus TCPAP, for & Beckoff PLC, the CxS140;

+" Modbus TCPAF, for the i of the Ardui the so called “safety loop” of the plant.
For ihe integration of the data network, an Industrial switch have been used. the SCALAMCE XBO00B. The
data collected by the devices are sent to the maln server, a SIMATIC IPCS47G, an Indusirial PC by
‘Skemens, powered by two suppliers with rack UPS and Indusirial hard disks with RAID 1 and 5. WInCC
7.3 SE has been used as software platform for ihe of dala and tne of the
centrallzed SCADA.

The “safety loop” of the plant consists of an electrical circuit which can be opened automatically by the
‘devices In case of out-of-service events to put the whole plant In & standby condition. A mushroom button
has been Integrated Into the loop. In order to ket the operators manualy Interact with the control loop.

-1

M-DUINC 21 1PC5476

A& unified control of the entire process has been one of ihe main requirements for the operations of the
plant. For this reason, ENGINEERING has bulll 3 modular software archifecturs, for the monitoring and
the control of the entire dema site. The software developed Is abile bo collect and store In an efclent way
all the monitoring data recelved by the devices &s well as thelr alarms, and o send set points fo the
diferent equipment In order fo start and stop the plant operations, control the recycles, the heat
walorization, and fo provide the main paramenis to configure the process, such as the hydrogen pressure
and fiow to the methanation system.

Al the monitoring data. alarms and set points have been categorized to be eficlently stored and made

avallable to external and for post. A strong has been glven to the
reflability of the software, without losing the focus on iEs performance. The core of the system Is the
OPC sarver and ‘o monttor the at high rate. Three levels

of redundancy have been provided for the avallablity of real-time data and for the storage of hisiorcal
serles: 38 MS S0L DB, for the raw data storage, populated every 2 seconds; a CSV flie, for the collection

of | and data. every 10 seconds; a MySQL DB. for the provisioning of
aata to external every minute. One of tnis external application.
by provides also the fully-automatic automation of the flare.
T AT ikt . i room

The core of the monitoring and control of the system Is the SCADA Interface, designed and developed by
Engineering, and made avallable for ihe plant operators. All the single devices have thelr own HMIL
avallable on board, and via VNC inside the server In the control room. All these Interfaces have been

to permit ihe fine-grained :&nd control of each single device, without an overall

vision.

The ceniralized SCADA was bullt with the purpose of ghing a unigque visual reference for all the maln
Impartznt Indicators and alarms of the overall system. In this way, ihe operators can check all the
‘devices and thelr main funciionalties direcily In one place, every time, everywhere. The SCADA Inferface
Is avallanie also online for the authenticated users, fo allow remote monitoring of ihe plant, as well

The maln trenas of the plant {gas flows and composiions) are avallable In the same home page, as well,
along with the buttons and Input boxes to command the set points, directly from the same interface. The
flow of gas Is nt colors the presence of gas and Hs composition.

The SCADA Interface Is enriched with secondary pages for all the devices of the plant. fo allow
mondtoring, at high level, the process values of each of them.

Engineering Ingegneria Informatica S0 is the he: any of thy Group. Enginesring was founded in 1980, and it is currently the first IT group in Ry, amang the top
lnnmmmmmnmmﬁmﬁmmmwnmMmmmmnmmmnmmdsmm
Sweden, ‘South America (Brazil and A Urite States, through its 4 business uriits -
Publc: Adinstration & Heallcare, Tekoo & Ui, Industry & Senvices, Finance - wmwmnmumnwummmm
Departrent which, with its 20 resaurces,
= = ENGINEERING Mﬁ:\almdEmnmmmnunﬁldmby&‘,udlglﬂanmmmﬂmhmnhﬂmmmwbﬂhnnlwrdnﬁnpe in
STORE&GO i uhad!dm ion of & 200 kI Powerfo-Mefty Gy starage based on COZ fom the T, for th ing
red i i the Ralien gkt in Troiz

Figure 22 — Monitoring and control of the Italian Plant in Troia — poster by Engineering I.I. SpA
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CO: Capture Plant within the Italian Plantin Troia - STORF & GO

Supported by the State
Secretariat for Education,

contact@climeworks.com Reseatch and Intovati-
on under contract no,
150333

Climeworks' involvement in STORE&GO

v Climeworks’ involvement in STORE&GO is providing the
project with COz2 captured from air by its direct air capture
(DAC) plant.

v The Climeworks direct air capture plant uses the latest
Climeworks' technology.
v"One Climeworks CO2 collector has a nominal CO2 capture
capacity of 50 tons of CO2 from the air annually. The
STORE&GO DAC plant consists of three CO2 collectors; in
total capturing 150 tons of CO2 from the air annually.

How Climeworks direct air capture works:

v'In a first step, air is drawn into the CO2 collector using a fan.
CO2 is captured on the surface of the filter material inside
(“adsorption”).
v'In a second step: when the filter material is fully saturated,
the CO2 collector is closed & the temperature increased to
between 80-100 °C. The CO2 thereby releases
(“desorption”) at a purity of over 99%. The CO2 is then
cooled and can be used in a variety of applications.

CLIMEWORKS

Capturing CO, from air

PHASE 1 PHASE 2

Once the filter Is saturated with
CO, the filter Is heated to 100 *C.

d >

CO,-free alr.
-

W s then released

from the filter and
collected.

CO, Is chemically
bound to the filter.
Concentrated CO,

Further resources:

v Find out more about Climeworks’ involvement in the
STORE&GO project, as well as other projects on
www.climeworks.com
v'"Want to support scaling up direct air capture to truly
climate-relevant scales? Visit www.climeworks.shop

vIf you're a journalist and want to report on Climeworks,

get in touch with us on media@climeworks.com

Climeworks captures CO2 from ambient air with the world's first commercial carbon dioxide
removal technology. The Climeworks direct air capture plants capture CO2 with a filter and
are powered by either waste or renewable energy. Climeworks air-captured CO2 is sold to
customers in the Food, Beverage & Agriculture; and Renewable Fuels & Materials markets.
Climeworks also offers Emissions Reversal, enabling customers to realize their climate goals
by safely and permanently storing air-captured CO2 underground, and thereby ultimately
stopping climate change from reaching dangerous levels. Founded by engineers Christoph
Gebald and Jan Wurzbacher, Climeworks has assembled the world’s largest team of experts
in the field and has a goal of capturing one per cent of global emissions by 2025.

About Climeworks:

Figure 23 - CO2 Capture Plant within the Italian Plant in Troia — poster by Climeworks
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Methanation unit and its millistructured reactors STO RE &GO

G. Geffraye*, R. Albach**, L. Bertier**

Supported by the State

genevieve geffraye@cea fr Secretariat for Education Co-funded by the
**ralbach@khimod.com Sestarch and Wriguat TR e
@ on under contract no. Grant Agresment no. 123456

**lbertier@khimod.com 15,0333

\
Methanation reaction or Sabatier reaction Paul Sabatier
Nobel Price 1912
1854-1941
- e
= C0, H.
€0, + 4H, = 2H,0 + CH, e
Carbon diodde  Hydrogen vister Methane "3“ g
* Requires solid phase catalyst: Nickel finally dispersed (nanometric) on a salid support (mm) ia )"j;?‘
+ Equilibrated exothermic reaction: more efficient at lower temperature 4”_:, >
* Highly exothermic: need of efficient cooling to imit temperature increase
@ i, How™
N\
Milli-structured reactor concept

Millimetric reaction channels (<cm)
m -intenscation of heat and mass fransier i
| — Milimeter-scale catalyst particles
Catalyst -» high catalyst density and easy losding
Intensification cross flow cooling with a thermal od e hudd

Cross fiow configuration
Milli-structured reactor advantages

Compactness / Safety / Modular concept / Easy maintenance / Low catalyst quantities.

An optimized design

Experimental characterization
Detaded analysis relevant to the whole system ="~

Experimentat isbscale bench at CEA

RS ——
rassernd and cacdred
|
lw
Y-,

Operrimg Termperstires "Gl
Comparison simuation / experiment I I

Optimized operating conditions
At the methanation outlet. very low content of CO, required for ~ Seiecied operafing conaitions

1AW-structured reactor
liquefaction process (whn recycing)

(with gas and olf

Plant in Troia )
KHIMOD is :

* A partner of the European project Store & Go (S & G).

* Responsible for the design and manufacture of the methanation unit.
The fion unit green synthetic methane gas (from hydrogen and carbon dioxide)
able to be liquefied.

The methanation unit is divided in 5 major parts :
* Gas feeders : Hydrogen and carbon dioxide (produced on site by project partners). Nitrogen

‘coming from pressure storage.

* Reactive bya a mixer and four Heat Exchangers / Reactors.

+ Post bya a gas / water a gas dryer
and a compressor.

* Auwiliary to the of heat transfer fluid circuits.

+ Recycle gases from the i ion of the partner managing the
Bquefaction of gas.

Majors figures of the methanation skid =
* SNG production capacity : 10Nm¥n in a two-temperature-level reactors
+ Gaz “purity” : CH, : 75%-vol. CO, : 4%-vol

[6) - s Y > achisved.
) == . ¥ Two-temperature-ievel reactors aliowing thermal management of
the catalyst reaction.
¥ It has demonstrated high Interests by achieving high levels of
- o} ey
3 Bi3e o . . ose
" @ 3 & e . e ¥ This configuration preserves the actMiy of the catalyst and
@ L Improves ifs e cycle.
: ¥ The conversion remalns stable regarciess the flow rate.
Methanaion unt typical warmup and mehane produCIon Conversion cbtained with high and low flowrate, with 3 ‘Stabilsed PrOALCHON of MAthane with 3 54% CO;
;. b cparai ke o & %6c00d 51age varnous temperatre (Trst stace 280 °C). converscn. Gaz recycled system < conversion at 100% expected.
Lgiqm ¥ i s D I S 0 Neproach 1. ¥ Tests with recycies have been made and show CO, Conversion
hnjection ratio Improvement.
4.y prociction

KHIMOO is & French green tich compary, bised in Paris area, sgin-off of an

wstablished industrial and inovative group present in challenging maekuts
(Detense, Auronmutics, Enengy), experienced in nternational sropcts, offering
induatrial sokitions 1o fght COL KHIMOD technology consats of the
dwaetopement of innovative Hedt Extharger | Ruactor dusigned wing K9 (Mot

The CEAis the French Alternation Energies snd Atomic Energy Comemision. It is 4 public body buied in

The LITEN {Labaratary of Innovaticn for New Energy Tochrsiogies and Nanomaterih), ah 4 CEA inititute,
s 6w of the most amportant Eurepean resesech contius on mew technokogae for enery. LTEN staff is
naacly 1000 peaple, with 1000 patents in portiolia and 230 new putents in 2014,

Sostatic 19 4 20 yer expertive,
FILCEN whh o of and firw tuning of Website: wwwliten.ceade | Contact: info.liten@cen ! Follow us: m o
Semperuture management.

Figure 24 — Methanation unit and reactors of the pilot plant in Troia — poster by ATM (KHIMOD) and CEA
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Bio-LNG integrated conditioning and liquefaction unit

Yeidy Sorani Montenegro Camacho, Marco Energico. Andres Saldivia®, Massimiiano Antonini

Supgoned by the Suate
Secsetonat for Edecation
Research and Innoveti
on Under CoMract no.
REVIIEY]

'd R

STORE&GD

RAW HATERIAL PLANT PRODUCT INTERMEDIATE f

Within the STORE&GO project. Hysytech has developad the liguefaction

" - unit. This is an integrated system with the conditioning of the Biomethane

h__ ot _ and with the cooling cycles necessary for Bquefaction. Liquefaction

S S m— technology. supplied by STIRLING CRYOGENICS BV, makes it possible to

— Cr———— produce Bio-LNG at low pressures, even in the presence of lighter gases
=B (e-g- N,. O,. H,), up to a temperature of 77K

= Issues and opportunities

i ® o s o
£ * LNG can quickly extend Natural Gas users
s’ || : ﬂ = + LNGis a Clean fusl
p o <CO,emissions
' &ﬁ m = <NOxemissions
f - — :— o <particles
[ & U & + LNG Low cost: depending local prices
i 2 * Small Scale or (micro): is required for broad distribution
Juosc |+ Noavadable LNG sohtions on the market;
* 40-60% of Biogas plants does not have access to an existing Natural
Gas pipsline.
\. J

LN Scalable, "Plug and Play™ and Modular design

Bio - LNG Integrated
conditioning and liquefaction unit

——

e e
et et

The LNG unit is an integrated system that ensures the gas conditioning. Its
purpose is to continuously Bquefy the bio-methane produced in the CH,
Production Unit. This unit includes the following sections:

s et e Fertn g

1. Gas conditioning: impurities (H, CO,. H;O..) are separated otherwise
those will frost and compromise the proper operation of the LNG wunit.

2. Uquefaction and separation: conditioned gas is fed into a cooling
system to further decrease the fluid temperature and liquefy it at
constant pressure. Incondensable gases (i.e. hydrogen) are separated
by flashing. The liquid phase (LNG) is obtained at low pressure (<4
barg). compatible with LNG industry common practices.

\ W
) HYSYTECH is an engnessing ‘ in the desin, d and i i ¥ on of rew tumekey process techrologies and
equipment.
: Our shills start from the knowshow in chemical 3nd prooess enginesring, up 1o itoring and mai fysy perates mainly in the
ﬁudmmnaﬂmydmdgm.mmmsugy mn-u Ineess akso through the
oo MmdehﬂmhmmmmmwmmdhmGuﬂ
HYSYTECH tysy dmwasve ibles of the overall plant integration (engineering design and 8oP).

Figure 25 - Liquefaction unit of the pilot plant in Troia — poster by HST
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3.10 Further Activities

Table 3 - List of further relevant dissemination events

Dates Event Presenter, title Type
2017-09 ERIG Conference & Workgroup Sum- ENG as leader of Italian Pilot and other  Industrial confer-
mit 2017, Brussel (Belgium) STORE&GO partners ence
2018-06 18™ International Conference on Envi- ENG, Energy prosumers flexibility for |IEEE  Conference,
ronment and Electrical Engineering, future smart grids Special Session
Palermo (ltaly) chair
2018-09 4™ International Forum on Research ENG, Smart solutions for balancing IEEE Conference,
and Technologies for Society and In- power grid with high penetration of re- Invited speaker
dustry, Palermo (ltaly) newable
2019-05 Workshop on Possible national hub for  IREN, innovation in the gas sector and Workshop, speech
strategic national multi-gas research the role that the power-to-gas could
plan, to reach the goal of decarboniza- play as connecting technology be-
tion of the energy sources in a circular tween networks of different energy
economic view carries as a solution for the integration
of the not-programmable renewable
energy sources
2019-06 7t Sustainable Places 2019 Confer- ENG, Improving power grid stability Conference,
ence, Cagliari (Italy) through a power to methane plant presentation
2019-08 NZzZ Global Konferenz "Klima und Conference
Nachhaltigkeit", Zurich (Switzerland)
2019-09 CADFEM ANSYS Forum, Lausanne Forum
(Switzerland)
2019-09 Swiss Climate Summer School 2019, Summer School
Ascona (Switzerland)
2019-09 BlueYard Conversation: Manhattan Conference
Projects against Climate Breakdown,
Berlin (Germany)
2019-09 Tage der Technik, Dubendorf Workshop
(Switzerland)
2019-09 VSV Herbstevent: Onlinehandel klima- Workshop
freundlich, Glattfeldern (Switzerland)
2019-09 Sunrise: SWISS Stakeholder Work- . . Workshop
shop, Dubendorf (Switzerland) CW, company presgnt_atlon that in-
: . cludes the description of the -
2019-09 Energie-Stiftung SES Fachtagung STORE&GO proiect and. i ticul Symposium
. ) project and, in particular,
2019, Thema: Ausstieg aus den fossi- the ltalian pilot
len Energien, Zurich (Switzerland)
2019-10 Towards a common understanding of Workshop
the impact of CO2 valorisation technol-
ogies: From Life Cy-cle and Techno-
Economic Assessment to Guidance
for Policy makers, Brussels (Belgium)
2019-10 Porsche Supplier Innovation Day, Workshop
Stuttgart (Germany)
2019-10 DECHEMA PRAXIS-Forum Power-to- Forum
X, Frankfurt am Main (Germany)
2019-10 Power2Gas Conference, Marseille Conference
(France)
2019-11 Innovative Netzwerke als Chance fir Workshop

KMU, Hinwil (Switzerland)
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3.11 Future activities

Most of the guided tours of the plant were done when the plant was not in operation. This happened
because the first tours were held before the commissioning of the plant but, after commissioning,
ENG set up guided tours in periods when the plant was not operational both for safety reasons and
to allow STORE&GO technicians to exploit their time only for technical activities on the plant. This
decision was explained well to the visitors, most of whom asked to visit again the plant after the first
period of operation and experimentation (especially the execution of tests for the evaluation of the
dynamic behaviour of the plant), that is, during the regime operation. At the time of writing the plant
is being operated to execute stress tests and no guided tour has been planned. Starting from January
2020, when the plant will be full operational, ENG will be available to set up new guided tours that
will probably involve again some of the stakeholders that have already visited the plant but would
like to visit it again during the production of methane.

In order to facilitate the plant visits, the posters created by some of the WP4 partners, described in
section 3.9, will be printed and hung on the control rooms internal walls.

Among the ones that have sent ENG the request to visit the plant, it is important to report about
Simone Turchetti, video journalist, and a representative person of S.G.I. (Societa Gasdotti Italia).

The former works for RAI DUE, the second main national TV channel in Italy: he is interested in
solutions for the reduction of CO, emission, global warming and circular economy. So, he asked to
have a tour of the plant during the production of methane.

The latter, as gas stakeholder, asked ENG to have more details about the methanation technology.

Last but not least, even though no plan has been defined yet, some tours will be set up by ENG to
involve students of intermediate uppers schools and from academic institutions (e.g. Politecnico di
Bari).
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4 Conclusions

This document reports on all dissemination and communication activities done by STORE&GO WP4
partners. ENG, as leader of the dissemination task (T4.9), defined a multi-channel, multi-stakeholder
dissemination and communication strategy by using the right combination of multimedia channels
and the most appropriate mix of promotional tools and materials at the right time throughout the life
of the demonstration pilot in Troia.

Proper target groups have been identified and associated to specific communication channels, and
on the basis of the defined approach, several training, dissemination and communication activities
have been undertaken during the pilot’s overall life time. Many stakeholders were contacted, invited
to visit the plant or to attend meetings and seminars. The concept of power-to-gas and the technol-
ogy developed in the Italian plant (micro-structured modular reactors) were explained and discussed
with many experts from different institutions and companies: universities, research centres, private
companies, public bodies as well as citizens and students.

As already mentioned in the executive summary, the results of all dissemination activities are:
e 1 press release (which generated many press echoes),
¢ 3 films on site (for the revolutionary event and the opening ceremony),
¢ 1 animation video (explaining the concept of the whole project),
e 4 posters.

WP4 partners were interviewed by 4 different networks (local, national and international). The WP
leader (ENG) participated in 3 international conferences with 2 oral presentations and 1 invited talk.
Other WP partners (CW, HST, IREN etc.) attended several dissemination events.

As conclusion, it is worth to say that all the dissemination and communication activities performed
have really increased the awareness about the Italian pilot as well as about the overall project both
in Italy and at international level. This attracted several important stakeholders and potential inves-
tors.
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Annex — STORE&GO Troia Pilot related press clippings

04-Oct-2018 03:46PM
04-Oct-2018 03:46PM

04-Oct-2018 09:29AM
04-Oct-2018 09:23AM

04-Oct-2018 09:22AM
04-Oct-2018 09:21AM

04-Oct-2018 09:21AM
04-Oct-2018 09:21AM

04-Oct-2018 09:21AM
03-Oct-2018 01:24PM
02-Oct-2018 02:03PM
01-Oct-2018 04:26PM
01-Oct-2018 04:24PM
01-Oct-2018 12:51PM

26-Sep-2018 10:44PM
21-Sep-2018 01:36PM
21-Sep-2018 12:15PM
17-Sep-2018 04:00AM
22-Aug-2018 12:23AM
15-Aug-2018 12:40PM
23-Jul-2018 04:00PM

03-Jul-2018 05:06PM

01-Jul-2018 12:56AM

29-Jun-2018 07:00AM
28-Jun-2018 10:52AM
15-Nov-2019 12:52PM
15-Oct-2019 07:21AM
24-Jul-2019 04:11PM

Climeworks has opened a plant capturing carbon dioxide from the air

Climeworks has opened a plant capturing carbon dioxide from the air
IKLIM DEGISIKLIGI - Climeworks havadaki karbon dioksiti emen
tesis acti

Iklim Degisikligi - Climeworks Havadaki Karbon Dioksiti Emen Tesis
Acti

iklim Degisikligi - Climeworks Havadaki Karbon Dioksiti Emen Tesis
Acti

Climeworks Havadaki Karbon Dioksiti Emen Tesis Acti

IKLIM DEGISIKLIGI - Climeworks havadaki karbon dioksiti emen
tesis acti

IKLIM DEGISIKLIGI - Climeworks havadaki karbon dioksiti emen
tesis actl

IKLIM DEGISIKLIGI - Climeworks havadaki karbon dioksiti emen
tesis acti

Climeworks launches new DAC-3 plant in Italy
Climeworks ermdglicht die Produktion von Treibstoff aus CO2
Climeworks: CO2 wird Rohstoff fir griine Methan-Erzeugung
Climeworks launches latest DAC plant in ltaly

Climeworks launches third direct air CO2 capture plant
Nasce a Troia la centrale di metano liquido mediante I'elettrolisi
dell'acqua

Renewable energy promotion: From wind to green gas
Renewable energy promotion: From wind to green gas
Le CO, devient une matiére premiére

Lagring er en pallette af teknologier

Lagring er en pallette af teknologier

Ein Energietrager mit Zukunft

“Green” Methane Pilot Plant Starts Up

[Comunicato stampa Giunta regionale Puglia] EMILIANO INAUGURA
SEDE “ENGINEERING” DI BITRITTO (BA)

June 26, 2018: DVGW e.V.: Linke: Climate Protection Potential of
Gases

Power-to-gas: A key enabler for a CO2-neutral energy system
Bio-idrogeno per la mobilita’ sostenibile - la tecnologia di HYSYTECH
Energie rinnovabili: qual & il futuro del petrolio? E il nostro?
Biometano dalla metanazione della CO2
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http://www.hurriyet.com.tr/yerel-haberler/istanbul/merkez/climeworks-has-opened-a-plant-capturing-carbon-40976981
https://www.haber24.com/english-news/climeworks-has-opened-a-plant-capturing-carbon-dioxide-from-the-air-h747552.html
https://www.cnnturk.com/yurttan-haberler/istanbul/iklim-degisikligi-climeworks-havadaki-karbon-dioksiti-emen-tesis-acti
https://www.arti49.com/iklim-degisikligi-climeworks-havadaki-karbon-dioksiti-emen-tesis-acti-1308835h.htm
https://www.haberler.com/iklim-degisikligi-climeworks-havadaki-karbon-11297056-haberi/
https://haber.doviz.com/gundem-haberleri/climeworks-havadaki-karbon-dioksiti-emen-tesis-acti/542616
https://www.haber24.com/ekonomi/iklim-degisikligi-climeworks-havadaki-karbon-dioksiti-emen-tesis-acti-h747023.html
http://www.gazeteses.com/ekonomi/iklim-degisikligi-climeworks-havadaki-karbon-dioksiti-emen-tesis-acti-h1008081.html
http://www.hurriyet.com.tr/yerel-haberler/istanbul/merkez/iklim-degisikligi-climeworks-havadaki-karbon-40976261
https://energyindustryreview.com/renewables/climeworks-launches-new-dac-3-plant-in-italy/
https://www.startupticker.ch/en/news/october-2018/climeworks-ermoglicht-die-produktion-von-treibstoff-aus-co2
https://bizz-energy.com/climeworks_co2_wird_rohstoff_fuer_gruene_methan_erzeugung
https://www.gasworld.com/climeworks-launches-latest-dac-plant-in-italy/2015546.article
https://www.businessgreen.com/bg/news/3063651/climeworks-launches-third-direct-air-co2-capture-plant
http://www.foggiatoday.it/green/energia/impianto-metano-liquido-troia.html
http://renewablesnaps.com/renewable-energy-promotion-from-wind-to-green-gas/
https://www.openaccessgovernment.org/renewable-energy-promotion/52337/
http://www.bilan.ch/techno-plus-de-redaction/co2-devient-une-matiere-premiere
http://kraftnytt.no/2018/08/22/lagring-er-en-pallette-af-teknologier/
https://www.danskenergi.dk/nyheder/lagring-er-pallette-teknologier
http://analysedeutschland.de/article/gas2018.html
https://www.chemicalprocessing.com/articles/2018/green-methane-pilot-plant-starts-up/
http://www.regioni.it/dalleregioni/2018/07/10/emiliano-inaugura-sede-engineering-di-bitritto-ba-569769/
http://ct.moreover.com/?a=34428715313&p=xm&v=1&x=KZ6yLUVAJ_B9EVjDkqPalA
https://www.openaccessgovernment.org/power-to-gas-a-key-enabler-for-a-co2-neutral-energy-system/47068/
http://www.hitechambiente.com/bio-idrogeno-per-la-mobilita-sostenibile---la-tecnologia-di-hysytech-N2015.html
https://www.ambienteambienti.com/energie-rinnovabili-quale-sara-il-futuro-del-petrolio-e-il-nostro/
http://www.hitechambiente.com/biometano-dalla-metanazione-della-co2-N1908.html

