B Ref. Ares(2022)3469010 - 05/05/2022

CEIMSOS

i Partnership
Co-funded by

the European Union

ComSos

Project n°® 779481

“Commercial-scale SOFC systems”

Deliverable number 5.11

Analysis of the public awareness of the potentials of FC-based

solutions in the commercial sector

Work Package number and Title WP5 - Exploitation and dissemination
Task Task T5.1: Business models and market channels
Starting date 01/01/2018

Duration 42 months

Estimated Person Months 2

Due Date of Delivery M50

Actual Submission Date 05/05/2022

Author(s) M. Gandiglio, M. Santarelli (POLITO)
Dissemination level Public

Nature R

Version 1.0

Total number of pages 20



i, Partnership
S, Co-funded by
e the European Union

CMSOS

Abstract:

Public awareness is the public’s level of understanding about the importance and implications of a certain
value proposition. The ComSos project increases public awareness by communications towards the broad
society, with key messages on the environmental and energy advantages related to the SOFC-CHP systems.
Potential market applications are many and widespread in different sectors: industrial, commercial and
residential.

The term ‘public’ thus includes all potential customers for FC systems, from citizens to industry, and includes
decision makers like policy actors and authorities. Furthermore, videos, online courses and social media will
support the reaching of a broad audience.

The ComSos value proposition towards the public is that FC technology is not distant from people’s everyday
life but a key solution related to many sectors, from the own house to the working environment and from sport
centers to fast food restaurants, with the ability to provide a better use of resources and lower environmental
impacts.

This report shows the Comsos activities which have been performed with the aim of increasing the public

awarencess.

Keyword list: SOFC systems, commercial sector, public awareness, communication activities, general public,

target groups.
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1. Introduction

This report includes the description of the activities, developed by the SOFC manufacturers and by the

Comsos consortium, aimed at maximizing the public awareness toward fuel cell systems.

L.

The first section is focused on the activities of the SOFC manufacturers involved in the Comsos
project. Website sections and public materials are available on their website with the aim of
simplifying the concept and underling the potential advantages of the SOFC installation in a

commercial-industrial building.

The Comsos project has developed — together with the EU funded PACE project — a shared Joint

Declaration on Stationary Fuel Cells for Green Buildings.

The project, through the academic partner POLITO, is actively developing hydrogen and fuel cells

focused curricula for the education and training.

Simplified 3D motion videos have been developed in the framework of the Comsos project focused
on specific case studies, to reach the general public and possible customers interested in the fuel cell
technology.

The Comsos activities have been explained by the partners during different sets of video interviews
in which the partners explain their role in the project and their activities.

The Comsos concept has been also reproduced at the beginning of the project in a dedicated

infographic, available on the website, to underline the potential benefits of fuel cells systems.

The results of the Comsos project are constantly published on the website (results and updates from
the SOFC installations, pictures) and scientific activities are available through Gold Open Access

publications which are shared, together with the deliverables, on social media platform.

Finally, at the beginning of 2022, a survey has been produced and used to understand the level of

public awareness and interest toward fuel cells, and results are here presented.

2. Activities of the SOFC manufacturers

This section will show how the 3 SOFC manufacturers involved in the Comsos project are trying to

increase social awareness.

Convion Oy (Finland) has some “case studies description” available on the website, which can be
useful for some potential customer or general public interested in discovering the SOFC technology.
The 2 case studies are related to waste-to-energy by means of SOFC, and SOFC as cogeneration
system for decentralized energy production. The company is also using LinkedIn to reach a more

technical, but not fuel cell specialized, public.
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Convion's fuel cell systems are designed for distributed power generation in
commercial and industrial applications. Operating continuously. alongside with the
power grid, Convion's SOFC CHP systems provide customers resiliency equal to

. S
Solutions e

Read more about application improving efficiency of primary energy use. They provide customers with means to
examples of Convion SOFC systems: optimize their energy supply today and in the future - enabling maximum
Sold oxide fuel cell's (SOFC) are a unique technology In many ways. A penetration of renewables without compromising quality of service or local air
SOFC power generator is unparalieled in efiiciency by any other type of Bl < rmessing the embesded emevry quality.

power conversion lechnology. independent of scale, in a single cyele, and it
is Inherently medular: To learn about how stationary fuel cell systems can transform on-site power
generation in mini-CHP category, please register and join us in a webinar
“Energizing your business with fuel cell technology”, held online on November 17,
2021, 2.00-3.30 pm (CET)

High operating temperature of solid oxide fuel cells makes these systems
flexible for perating on different fuel compositians. Due to clean, hot
‘exhaust gas, SOFC systems are also ideal for combined heat and power
generation omitling transmission and distribution losses of power and heat

The webinar is organized within the framework of the ComSos, an EU funded project
netwerks.

validating and demonstrating mid-sized fuel cell combined heat and power
solutions the in commercial applications.

Fuel cells are electrachemical energy conversion devices and as a
consequence, there are very few meving parts in o SOFC system. As o
result, SOFC systems are low maintenance and long maintenance interval

generators suitad for continuous oparation

https://inkd.in/dqfa7e34

Vedi traduzione

Extensive experience of Convion team and focus on pracess architecture,

Itogton and pocess conso togather it h urie fosures of SOFC Energizing your business

technology apen up Interesting possiblitties for distributed, continuously

operating and available power generation.

-
-1
—_—

with fuel cell technology

mer, 17 nov 2021, 14:00 - 15:30 CET

Webinar: Energizing your business with fuel cell
technology

Evento di STEPS - Synergies of Thermo-chemical and Electro-
chemical Power Systems

&1 Online

l

Figure 1. Convion website (left) and LinkedIn post (b).

- Solidpower (Italy, Switzerland) is one of the most active through the website and social media for
what concerns the availability of materials and link with potential customers. Figure 2 shows a
summary of the success stories which can be found on the website and include large homes, auto-
port owners, restaurant owners and others. Some simple infographics are also available (Figure 3)
to show the benefits of SOFC in terms of energy savings, environmental footprint, and operating
principle. On the LinkedIn page, some dedicated posts related to the 2022 high energy prices are
also available. Furthermore, videos on the technology can also be found on YouTube:

https://youtu.be/TE3Kt7fcbAY.

OUR CUSTOMERS' SUCCESS STORIES

icient and economical solutions. We've

i
our electricity bills by 47% thanks to Blue GEN.

Figure 2. Success stories on Solidpower website.
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HOW BLUEGEN WORKS

Eo6/KWH

& =

POWER GRID HOT WATER TANK PEAK LOAD BOILER

a) b)

Do you have a gas mains connection? The diagram shows you whether BlueGEN is suitable for you:

PRIVATE

8000 kWh
pa ideal for different types of buildings:
« Single-family homes
« Multi-family homes
4,000 kWh
pa
oy, COMMERCIAL
S - Q - Suitable for small-scale commercial
buildings, businesses and more:
Unfortunately  BlueGEN BlueGEN gt itz
is suitable is ideal itra
is only suitable  in your in your
t0 a limited case case
extent in
your case

c) d)

Figure 3. Infographic images available on the Solidpower website.

- Sunfire has recently interrupted the business on SOFC for cogeneration applications, but some

material is still available on the Sunfire Home product, as can be seen on Figure 4.

PROVIDING CLEAN POWER AND HEAT FOR RESIDENTIAL BUILDINGS

‘ ; SUNFIRE-HOME - TECHNICAL DATA
? sunfire

SUNFIRE.MOME DE

PROVIDING CLEAN POWER AND HEAT FOR RESIDENTIAL BUILDINGS

SUNFIRE-HOME

Sunfire-Home

Figure 4. Sunfire Home product graphic.
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The Comsos project has developed — together with the EU-FCHJU funded PACE project — a shared

Joint Declaration on Stationary Fuel Cells for Green Buildings. The declaration (Figure 5) is available at the

following link: https://pace-energy.eu/sign-our-declaration/. The document was signed by different signatories

(associations, authorities, industries and research institutes).

| | CLEAN
< | ENERGY ==  ELECTRICITY
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| SCLEAN
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- - | "
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cpace comsos @

Joint Declaration on Stationary Fuel Cells for Green Buildings

STATIONARY FUEL CELL — HOW IT WORKS

Highest 3
efficiency

Figure 5. Joint Declaration Text.
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Figure 6. Joint Declaration Signatories.
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4. Hydrogen and fuel cell educational programs

The project, through the academic partner POLITO, is actively developing hydrogen and fuel cells

focused curricula for the education and training. The activities are:

TeacHy project (https://teachy.eu/) where POLITO is a partner. The TeacHy2020 project

specifically addresses the supply of undergraduate and graduate education (BEng/BSc, MEng/MSc,
PhD etc.) in fuel cell and hydrogen technologies (FCHT) across Europe. TeacHy2020 will take a
lead in building a repository of university grade educational material, and design and run an MSc
course in FCHT, accessible to students from all parts of Europe. To achieve this, the project has
assembled a core group of highly experienced institutions working with a network of associate
partners (universities, vocational training bodies, industry, and networks). TeacHy2020 offers these
partners access to its educational material and the use of the MSc course modules available on the
TeacHy2020 site. Any university being able to offer 20% of the course content locally, can draw on

the other 80% to be supplied by the project.

Green Skills 4 H:: the project has been awarded in the Erasmus + calls during 2021 and will start in
2022. POLITO is a partner of the project.

5. Graphic materials

5.1 3D motion video

Simplified 3D motion videos have been developed in the framework of the Comsos project focused on

specific case studies, to reach the general public and possible customers interested in the fuel cell technology.

The videos are focused on the following case studies:

1.

Restaurant/ Fast food (https://youtu.be/ivOtK37UTmg)

2. Hotel (https://youtu.be/vURxkb-0aUY)

INTRODUCING

S0FC

AT JOE'S BURCER

project: Solid Oxide Fuel Cell @ Joe's burger |comsos project: Soiid Oxide Fuel Cell @ Carls hotel

Figure 7. Comsos 3D motion video.


https://teachy.eu/
https://youtu.be/iv0tK37UTmg
https://youtu.be/vURxkb-oaUY
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5.2 Video interviews
The Comsos activities have been explained by the partners during different sets of video interviews in
which the partners explain their role in the project and their activities. The first set of videos (2019) was focused
on the partners presentation, while the new videos (2021) are devoted to show to a general public the main

Comsos achievement in terms of business analysis and results from the operation (Figure 8).

Blueterra has performed two business
analysis in the framework of the

Comsos project, one related to After one year from the system
small size systems (10-50 kW) and commissioning, which have been the
one for larger units (> 50 kW). results in terms of performance and

availability of the SOFC system?

COMSDS | 2021 | Jeroen Buunk | Blueterra (1/2) COMS0S | 2021 | Markus Munch | unfire

Figure 8. Comsos video interview to Blueterra (left) on the business opportunities for SOFC and Sunfire (vight) on the results from
the demo operation.
5.3 Infographic

The Comsos concept has been also reproduced at the beginning of the project in a dedicated infographic,

available on the website, to underline the potential benefits of fuel cells systems.

C@MSOS

OBJECTIVE INNOVATION
RETHE M PRED ROVER: 23 UNITS WITHATOTAL POWER OUTRESE

RANGES OF g
10-12KW comsos TARGET FOR
20-25KWano , ELECTRICAL EFFICIENCY IS
50-60KW MORE THAN 50% aAnD
L{J . CVERALL EFFICIENCY
S o LSS OVER 80%.
_ﬁ LIFETIME MORE THAN 10 YEARS,
=) * AVAILABILITY MORE THAN 90%
41 ACHIEVED DURING COMSOS PROJECT.

—

, THE AVERAGE CONSUMPTION OF
g e o)
CONSORTIUM . 208 MWH/Y HEAT.

A50 KWE SOFG SYSTEM CAN COVER

e 42 montrs prosect 94% OF THE ELECTRIGAL LOAD

(2018-2021)

HAS ABUDGET OF EUR 10.2 MILLIGN
AND HAS BEEN GRANTED EUR 7.4
MILLION UNDER THE EU'S HORIZON

AND 70%a OF THE THERMAL LOAD
WITH A PRIMARY ENERGY SAVING OF
200 MWHYY (-28%)
AND A CO2 SAVING OF
11.6 TONS CO2 e YEAR.
“THE CONSORTIUM CONSISTS OF
VTTFNLAND)
CONVION OYFiNLaND)
SUNFIRE GMBH(GERMANY)
SOLIDPOWER SPA(TALY)
POLITECNICO DI TORINOgTaLY)
BLUETERRAGTHE NETHERLANDS) &K
HTCERAMICS SA(SWITZERLAND) —

Figure 9. Comsos infographic.
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6. Website

The results of the Comsos project are constantly published on the website (results and updates from the
SOFC installations e.g. Figure 10, pictures) and scientific activities are available through Gold Open Access

publications (Figure 11) which are shared, together with the deliverables, on social media platform.

SOFC performance
SOFG in numbers: Vahue unit
Number of syat alled unti today s

‘cumulative Eleetric Power Produced awaen  kwh ion
Cumulative parsting Hours ELET I s
Average

Overall C02 savings compared 10 the EU grid mic 35 tenscoz

UPDATED ON 01/10/2021

Figure 10. Comsos website section on SOFC system operation.

Contents lists available at sciencebirect

Energy Conversion and Management

&
ELSEVIER journal homepage: www.elsevier.com/locatelenconman

Installation of fuel cell-based cogeneration systems in the commercial and 5=
retail sector: Assessment in the framework of the COMSOS project

F. Accurso”, M. Gandiglio™, M. Santarelli”, J Buunk ", T. Hakala“, J. Kiviaho®, 5. Modena ",

M. Miinch®, E. Varkaraki ®

* Deparsment of Eneegy, Polisecrsics & Toring, C.sc Duza degh Abeussi 24, 10139 Torins, Iisly
¥ BhueTerra Bnergy Experm, Lunat 5, 3905 NW Veenendoal, The Metherionds

. Led, Tieoris 4C, 01044 Expoo, Pmiand
* SOLIDpower SpA_ viale Trereo 115/1 801 7 Messolombarda, TN, fnaly

! Sunire GmbH, Garenmalererafle 2, 01237 Dresden, Germany

1 SOLIDpower 84, 26 Av. dea Sports, 1400 Yverdon-les Bairs, Swisserland

Figure 11. Comsos open access publication.
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7. Comsos survey

Finally, at the beginning of 2022, a survey (Figure 12) has been produced and used to understand the

level of public awareness and interest toward fuel cells, and results are here presented.

Comsos survey on SOFC

Figure 12. Comsos survey section on the website, hitps://www.comsos.eu/a-survey-on-sofc/.

The survey was composed of 17 multiple choice questions, and it was advertised on the Comsos website,

through partners and 22 answers were collected. Results are presented in the integral form in the section below.

The answers are coming both from people working in the R&D and from general public (non-technical
one). More than 75% of the answers are coming from young adults with an age between 18 and 40 years. Half
of them is expert on “new technologies”, while the other half not. The composition of the pole is quite
heterogenous for what concerns their background, while most of them are in the 30s in terms of age (no students

and few elder people answered).

Only 59% of the pole knows what a fuel cell is and how it works, while the remaining part does not
know what it is, or which is the working principle. Not all the pole knows that SOFC can be purchased and
installed within their building or activity, in particular 45% is not aware of this opportunity. This answer,
together with the previous one, points out that public awareness — in the general public — is still not enough
developed and many people still do not know what a fuel cell is, and which advantages can bring to them.
Furthermore, 40% of the pole does not know where to buy a fuel cell in its country. The remaining 60% is
asked to provide the name of the producers and the first name is Solidpower, followed by Sunfire and others.
This answer confirms the deep activity of the company Solidpower to reach potential customer and general
public. Around 81% of the pole is anyway interested to know more about the fuel cell technology. The
following question is related to “how much are you willing to pay more to have a more environmentally
friendly system?”” and the answer was quite heterogeneous, with 60% of the pole willing to pay between 10

and 20% more.

11
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Anyway, few of them are also willing to pay 30 and 50% more, and these could be considered possible
early adopters of the technology. A large part of the pole (71%) prefers to go into buildings and commercial
activity which are thinking about environment and energy efficiency and decide to install a fuel cell,
underlining a growing interest towards the sustainability concept. Furthermore, almost all of them (95%)
agrees that policy makers should enforce the funding on fuel cell systems.
Another critical aspect is that 63.6% of the pole doesn’t know that SOFC can be included in the
Ecobonus and funding systems of Italy for example, and this is a missing opportunity for producers and sellers
of SOFC products. Finally, 87% are interested in knowing more about fuel cells for non-residential building

and has left the email (they are now included in the Comsos newsletter).

Survey on Solid Oxide Fuel Cell (SOFC)

1. Which is the description which better describe your profile?
- I am a private individual working in a non-scientific field
- I am the owner of a commercial activity (restaurant, shop, hotel, supermarket, etc.)
- I am a technician or an engineering in the field of energy for the building sector
- I am working in the fuel cell industry
- I am working in the R&D field
- Other

1. Which is the description which better describe your
profile?

@1 am a private individual working in a
non-scientific field

@1 am the owner of a commercial
activity (restaurant, shop, hotel,

9
36.4% supermarket,etc.)

al am a technician or an engineering
inthe field of energy for the building
sector

@1 am working in the fuel cell industry

@1 am working in the R&D field

22.7%

2. How old are you?

- <18

12
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2. How old are you?

4.5%.0%

40.9%
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Which is your level of knowledge on sustainable and environment-friendly technologies for the energy

sector?
Expert

Non-expert

3. Which is your level of knowledge on sustainable and
environment-friendly technologies for the energy sector?

50.0%

50.0%

4. Do you know what is a Solid Oxide Fuel Cell (SOFC)?

Yes and I know how it works

Yes, I know the name but not the working principle

No

BExpert
B Non-expert

4. Do you know what is a Solid Oxide Fuel Cell (SOFC)?

22.7%

18.2%

59.1%

@Yes and | know how it works

@Yes, | know the name but not
theworking principle

oNo
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5. A fuel cell is an electrochemical system able to produce electricity and heat (hot water) with a very
high electrical efficiency (lower fuel consumption for the same power output) and zero pollutants

emissions (NOx, SOx, PM) to the atmosphere. Are you aware of these adavantages?
- Yes
- No

5. Afuel cell is an electrochemical system able to produce
electricity and heat (hot water) with a very high electrical
efficiency (lower fuel consumption for the same power
output) and zero pollutants emissions (NOx, SOx, PM) to the
atmosphere. Are you

27.3%

@Yes
@No

727%

6. Ifyes, do you know that you can buy an SOFC for your house or for your activities (shop, restaurant,
hotel, swimming pool, office building, school, data center, workshop, and any building with a high

and constant demand for electricity)?
- Yes
- No

6. If yes, do you know that you can buy an SOFC for your
house or for your activities (shop, restaurant, hotel,
swimming pool, office building, school, data center,

workshop, and any building with a high and constant demand
for electricity)?

BYes
54.5% @No

45.5%

7. Do you know where you can by an SOFC in your country or do you know any producer?
- Yes
- No

14
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7. Do you know where you can by an SOFC in your country
or do you know any producer?

40.9%
BYes

59.1%

8. Ifyes, which supplier do you know?

8. If yes, which supplier do you know?
Sunfire

SOLIDpower

ARCO FC

Solidpower

SolidPower, Elcogen

Solidpower

ASPILSAN

SolidPower - Viessmann

9. Do you know someone or have you ever heard of someone who has installed a fuel cell in his/her

building or activity?
- Yes, directly
- Yes, but not a direct contact

- No

9. Do you know someone or have you ever heard of
someone who has installed a fuel cell in his/her building or
activity?

0.0%

27.3%
@Yes, directly
BYes, but not a direct contact

ONo

72.7%

10. Concerning your building/home/activity: Would you be interested to replace your standard energy
supply systems (which is probably electricity taken from the national grid and heat from a natural gas
fed boiler) with an innovative SOFC system which can generate yearly savings in your bill and a

strong positive impact on the environment?

- Yes

15
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- Other

10. Concerning your building/home/activity: Would you be
interested to replace your standard energy supply systems
(which is probably electricity taken from the national grid and
heat from a natural gas fed boiler) with an innovative SOFC
system which can

19.0%

@Yes
@No

81.0%

11. If yes, how much are you willing to pay as an extra investment compared to the current one to have a

very efficient and environmentally friendly system?
- Nothing more
- +10%
- +20%
- 130%
- 150%

11. If yes, how much are you willing to pay as an extra
investment compared to the current one to have a very
efficient and environmentally friendly system?

5.0%

@Nothing more
310%
020%
m30%

30.0%
° m50%

12. Would you prefer to go to a commercial building (swimming pool, restaurant, supermarket, etc.) with

an SOFC system?
- Yes
- No

16
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12. Would you prefer to go to a commercial building
(swimming pool, restaurant, supermarket, etc.) with an
SOFC system?

BYes
@No

13. Would you be willing to go to a place with an environmental friendly energy system and pay a little

bit more?
- Yes
- No

13. Would you be willing to go to a place with an
environmental friendly energy system and pay a little bit
more?

47.6% @Yes

52.4% aNo

14. Do you think that policy makers should support the use of fuel cell based cogeneration system through

dedicated incentives?

- Yes

14. Do you think that policy makers should support the use of
fuel cell based cogeneration system through dedicated
incentives?

4.5%

@Yes
@No

95.5%

17
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15. Why?

15. Why?

Because without the right incentive, I don't believe that technology alone can become competitive in the market,
given the high cost.

Make the installation of these machines more accessible and therefore expand the market, but with targeted
incentives that take into account the type of intervention

To promote market opening

support for circular economy

To incentivize manufacturers of these systems to increase their production volumes and consequently ensure a
reduction in the costs of these technologies, making them competitive in the marketplace

In order not to burden end users

Savings

To reduce the impact on the environment

we need solutions that are economically viable

In general, I believe that at the political level, incentives should be given to encourage low environmental impact
spluations because the responsibility and the burden should not be on the individual.

To premise the installation by individuals of a significant number of units, so as to start the market and thus
reduce the cost of production by increasing the number of units produced.

To encourage a wider public to accept and adopt these sustainable technologies
CLIMATE CHANGE

To push a new technology, even if it's better for the Environment, is always necessary to use the finance
leverage economy

16. Do you know that in some countries like Italy, SOFCs can be included in the Ecobonus 110% incentive
for energy savings and that we have a national SOFC producer located in Trento? Other SOFC

suppliers are located in Germany and Finland, where other incentives are also available.
- Yes
- No

16. Do you know that in some countries like Italy, SOFCs can
be included in the Ecobonus 110% incentive for energy
savings and that we have a national SOFC producer located
in Trento? Other SOFC suppliers are located in Germany
and Finland, where other in

36.4%
@Yes
@No
63.6%

17. Are you interested in discovering more about fuel cells?

- Yes

18
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17. Are you interested in discovering more about fuel cells?

13.6%

@Yes
@No

86.4%

18. If you are interested in receiving information (one newsletter every 2-3 months) related to SOFC
installations in buildings within the COMSOS project (www.comsos.eu), you can leave us your email

address.

8. Conclusions

The Comsos project consortium has worked at different levels to raise and analyse the public awareness
of the potential of SOFC-CHP systems for the commercial sector. Different initiative, both at single partners
level and at project level, have been developed to raise and increase the awareness toward fuel cell systems
and their potential environmental and economic impact for the non-residential building sector. The current
awareness level has been also monitored through a dedicated survey in order to understand the level of
knowledge toward fuel cells systems. The survey, composed of 17 multiple choice questions, collected 22
answers. The answers, coming both from people working in the R&D and from general public (non-technical
one), pointed out that not all the panel knows what a fuel cell is and how it works (only 59%). Furthermore,
not all the pole knows that SOFC can be purchased and installed within their building or activity, in particular.
Another critical aspect is that 63.6% of the pole does not know that SOFC can be included in the Ecobonus
and funding systems of Italy for example, and this is a missing opportunity for producers and sellers of SOFC
products. Anyway, 81% of the pole is interested to know more about the fuel cell technology. The survey
pointed out a medium level of awareness from the pole and the need for keeping the activities of project

communication and results dissemination.
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