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(E\PAC E How many Fuel Cell mie@HPs are there in the world?
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@
Circa.10,000 unitshave been installed acrogsiropeto date, including: el'le fleld
w 1168units installed undePACBy end of April 2020; e el x e

w >1000units installed under the precedirene.field project;
w >4500units installed under the Germatfw433Programme. .

Circa400,000 unitshave been installed idapanto date as part of the

" FeENE- FICI RM ene.farmproject.

}(—l“" —X Additional markets with units deployed: USA (e.g. New Jersey Clean Energy
CHP fund); Canada.
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|/=\ P AC E Fuel Cell micrk&€HP distribution in Europe is ramping up ir
- key markets

Pathway to a Competitive European .
Fuel Cell micro-CHP Market CurrentFCmCHRFPrevalenceand CustomePerceptions

More than 10,000 units have been installed
across Europe households and SMEs.

This map shows the distribution of the fi&57
unitsinstalled as part of the PACE project up to3
October 2019. ”

Units have been installed thdifferent
countries

Top 3 countries by installationG@s of April
2020):

1. Belgium

2. Germany

3. France
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Stationary fuel cells are at a critical stage in marke

adoption

CurrentFCmCHRFPrevalenceand CustomePerceptions

The technology has passed the phasefedd trial andlarge-scale demonstratiorand is now in a phase of

early-to-mass market uptake

European manufacturers are showing their
commitmentand industrial leadership by
launching new products on the market.

Between 20162020, more tharEUR 350
million was pledged or already invested in
stationary fuel cells.

Furtherpolicy support and incentives are
needed to create a level playing field with
iIncumbent and other low carbon technologies.
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Feed in tariffs FiTg currently exist for FC mCHP units in
Belgium (Flanders Region), Germany, Luxembourg, Poland
and the UK.

Tax incentives/exemptionglso exist in Germany and
Luxembourg; and amstallation subsidyexists in Belgium
(Flanders Region).

The current number of funding incentive schemes lareted
In scope and European prevalence.

Additional possible funding mechanismsertification
schemes, capex support, fuel subsidies,-padduction
Incentives.

elementenergy
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Traditional business model Servicebased business model Demand side flexibilitybased
business model
\WZIINeli=l=c M A Heat to user A Heating and electricity as a service A Heat/electricity to user
A Electricity to user to the user A Grid flexibility services
AGlnienIfSE A Ability to electrify homedg. A Maintenance responsibility shifted A Additional income to unit owner
benefits additional heat pump, to energy service company from grid services
electric vehicle)
Partners A User A User A User
involved A Unit manufacturer A Energy service/performance A Unit manufacturer
company A Grid operator (DSO)
eI el A Manufacturer to user A Commercial: Service company to A Manufacturer to user
directly or via third parties end-user A Grid operator to consumer

(e.g. installers/architects) A Industrial: Developer to endser

€ o p kWeeould be avoided in power distribution costs across the EU through using FC4CHP

elementenergy Source: [1] Adapted from EHPA White Paper (2018)s://www.ehpa.org/fileadmin/red/03._Media/Publications/ehpahite-paper111018.pdf
[2] ene.fieldreport: http://enefield.eu/wp-content/uploads/2017/10/WP5.4-Impactofwidespreaddeploymentof-fuel-cellmCHP04101 #Final_.pdf 5
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All PACE fivmanufacturerst NB Yy 2 ¢ 2 GansratibnyZ3 y' S
2 NGerteration Y2 dzyAltazxz @gKAOKY

w Have a higher overaffficiency,
w Have improvedlesign(for modulation, remote access etc);
w Are cheaper and easier toass produce

w Have generally lowanaintenancerequirements and higher
stack lifetimes Y .

Provenexemplary performancef stationary fuel cells during
previous deployment:

w > 5.5 million hours abperationand 4.5 GWh gbower

producedunderene.field[ll, " B
w >4 million hours obperationand 2.5 million kwh obower
producedunderCalluxproject in Germany.
elementenergy Source: [1Ene.fieldreport: https://gallery.mailchimp.com/4f2cf878a38d152a781d97560
[files/8c221a0d53ef4d92-h13a96323162cd6¢c/ene.field_Summary Report 1 .pdf N




(z\ P AC E Customer Perceptioretypical customers are looking for a
R replacement option
dathway (0 a Lompetitive curopean
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Customer perception data analysis was conducted base®ll8rsurveys completely PACE customers up to
September 2019.

Age of Building

What is the typical PAGIstomer profile?

b w 78% of customers live inZ4 person household
. w 94% of customers am@sidential(ie. 6% purchased
.

units for their businesses)

w 91% of customerewn the buildingthey are
installing a FGhCHHN;

w Customers tend to have a househattome above
the European average

e 150 S /200 o w The vast majority of customers purchased akCHP
e meepem moemany e = unit as areplacementto their existing heating
elementenergy g, ce. pace D2.11: system.
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|/=\ P AC E Customer Perceptiorgsenvironmental concerns motivate
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The three most common primary reasons for Compared with a conventiqnal boiler, how much mQre would you be willing to
b -n a Fuel Ce” m|C-|©HP are: pay for a FC mCHP, assuming you made a total saving of €30/month (€360 a
Uyl g . year) and reduced your carbon emissions by 20%.
. 0L -
1. Overall costsavings (23%); 50%
2. Energysavings (19%); 45%
3. CQ emissions reduction (18%). 40%
Customers generally seif R S y (i AgfedrS RI )l@% W
| Zearladopters of new technolog) ® 25%
77% were willing taJ- & | Wifdra Gt S 2% 2 N

product that was less harmful to the envwonmentloo/
0dzi ¥S6 6SNB GAff Ay ug/

18 §-n
I —

>50(y(NVOUId beWIlIIng to pay aq add|t|0na| I would not be AnextralZOOO Anextra 2001- Anextra 4001- Anextra 6001- An extra 8000+
eHZANA I28NT AYY2ANGT 2 LISNT G A 2 yilefer &1 OA YHA tre o
30/month) and reduced carbon emission2d%)

So, whilst carbon reduction is important, cost is
elementenergy <. ce: PACE D211 also still a key factor
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(E\PAC E PACE Project Reports
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'/E\PACE D1.7- Summary report on specifications for newest (\PAC E Deliverable 1.9 — Report 1 on Training and Certification
FP:::“’[V!\!; m\.lD-CHP Ma'kel Element Energy — March 2020

model deployment in PACE (April 2020)
Element Enargy

The PACE partners have produced a numl: ===
of public deliverablesas part of the project
In order to provide morenformation on
different topics.

Reports that will be covered today:

wD1.7¢ Summary report on |
specifications for newest models (\ PACE The bridg o argesale mrietuprele
wD1.9¢ Training materialdor installers
W D2 ] 1 1C Custo mer pe rce p'“ Ongf FC Report on customer attitudes to fuel cell micro-CHP
mCHP (already outlined_ ey “

wD3.2¢ Projectemerging conclusions o 5nal

elementenergy



(E\PAC E D1.7¢ Summary Report on Generation Y Systenr
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‘lsunﬁre Sunfire-Home 750 Sunfire-Home in Action

® Operation with liquid gas (propane/butane) and

This report provides information on threext

» Heat extraction also possible at high return

generationdo WDSY SN} G A2y | RC 2 mEmwomooms

# Continuous operation possible, as no regeneration

MCHPsystemsbeing deployed by all 5 unit

» "Made in Germany" - from development to the

manufacturers in PACE. This information
includes:

Fuel Cell Success Story

o Product Highlights
w Technical specificationsf the new units; ) BOSCH

wImprovementsmade from the previous unit - e
generatlon ; | have a green heart, andse | want to use

w FeedbacKrom existingcustomers

- & ausiiealii oeeral enengy concest -

wMarketing materialsfor units and TRERSEST SEETREN
where/how to contactmanufacturers e ey

IIa.HnD= in Vierzen. The red beick and the whrie fames
118 WS Imsdataty £atch 1 Mq-a R gh tha
vl i mone tham 500 years oid, £ by no means fromo
anoinar e, On i coninan: b i ||nwa.|.-eEmaE-d
BG- $|ue' el pﬂwd the ‘Wintzen far o

Fair event and training with installers’ feed back

Technical requirements.

Installers’ feedback to newest model: High quality and
very flexible

a
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What does a stack need?

f direct current f

Air [oxygen) — 4mm Air (oxygen)
residual air 4
Hydrogen (reformate) : el mols
stacks {m reformate
residual hydrogen —
) Exhaust gas with residual
Cooling water: return / - 2ir
flow |
PEMFC 60°C SOFC 350-800°C Souros: WEZU

elementenergy

D1.9¢ Training Materials for Installers

Overview of Project Resources

This report is targeted at trainirgchoolsand
associationghat providetraining to installersof
FCmCHRunits.

There are3 modulesincluded, which provide an
overview of the technologyits benefits to
consumers andconsiderations for its
Installation:

w Module 1: Basics
w Module 2: Planning Installation
w Module 3: Electrical and Heating Installation

The report also includes information tiow to
interact with customersand checklistsfor
installation.



