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FCH 2 JU

1. Budget (EC contribution) : 4. Objectives (transport & energy)
budget : 665 M U Aeduce the (production) cost
administration : 19 M U Ancreasing the lifetime
7 calls : 2014 i 2020 Ancrease the efficiency
+ |G additional acitivities Alemonstrate (large scale) hydrogen as

2. Funding rates : RES integration and energy storage

Direct cost | Indirect cost medium
flat rate of direct cost Aeduce ‘Critical raw materials’
R& | 100 % 25 %
| 70 % 17,5 %
3. Funding distribution : | Research and Innovation = Innovation Total
Transport 94 (= 5) 213 (x 10) 307
Energy 94 (= 5) 213 (x 10) 307
Cross-Cutting 32 (5%)
Total (i mu) 192 (29%) 426 (66%) 646




FCH cars and HRS

) Scandinavian Hydroger
Highway Partnership

Advanced FCEV and HRS programs . 4 % A

| France-alargeprivate consortiumhasagreec | ?{
a strategy basedon a transition from captive
fleetsto nationwideinfrastructurefor FCEV.s

3
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T 2015-2020 & By

Germany— : _

. . Seed!ng 9f_'|‘ier1 regions” s

| 50 H2 stations by end of 2015 under the mng o
Initial seeding in major

CleanEnergyPartnership Governmentand  cousion e
industryinvestjointly over 40 M€,

I the H2Mobility project hasalreadysigneda
“term sheet’ linking six industrial playersto
deploy 100 stations by 2017 and 400 by
2023for 350 ME.

| Scandinavia— An initial network provides
coveragefor FCEVsyhichcanbe purchasedat
equivalentownershipcost

| UK — a consortium with significant
Governmentpresencehas agreed a strategy
based on seedinga national network of 65
stationsby 2020 7.5M£ havebeencommitted Similar initiatives are starting or running in other

bythe Governmentfor 15HRSy 2015 countries:Austria , Belgium, FinlandNetherlands(plan to
be published before the end of 201§witzerland
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FCH cars and HRS

R et e seineees TR W | EU HRS infrastructure by 2020

| 250! units at IMG/unit & 0,1MG/Y
FCEV in EU by 2020

o | A100.000 cars at 50.000 G/car

_ JCurrent price : 65.000 G i 100.000 G

0
2010 2015 2020 2025 2030 I Numbers are indicative and based on public statements from each initiative
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possible FCH JU funding for EU HRS infrastructure :

A75 HRS at 70 % + 2 year opex : 60 MU

Aemaining 175 HRS by CEP, CEF, national governments (ref CPT)
possible FCH JU funding for FCEV :

Aestimated 2000 cars at 70 % with max (FCEV at 500 0/kwW and FCEV RE?2
at 2000 u/kW) : 60 Mu

Aemaining 98.000 FCEV ? .

2 Range Extender



FCH Busses

Current study

il % o [

—> Local high-level
cost analyses

-> Mobilisation of
interested
locations

—> Preparation joint
procurement

°)

=> Engineering of
H, refueling
infrastructure

2014-2015

)

—=> Detailed cost
analyses

E_—“ JTI

=> Grant application
for demo project

@(

-> EU roadmap/
discussion on
regulation

2016

)
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=> Execution of ﬁ
demo projects
Scale effects o m
Incentives ’
Regulation m m %
=> Local, national ﬁ
and EU funding e TN G
schemes for GNP [+ o
demos GO S o
[+ T

§

=> Regulations
framework to
support roll-out

2017-2020

» VISION -
FC electric buses commercially viable
and rolled-out in Europe

} 2020 onwards
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FCH Busses

Total Servicing Cost development scenarios (EUR/km)

4.073.84

3.66 1,500 FC buses
354 FCBus until 2025
Scalescenarip
28 335 5000 10,000 FC
buses until 2025
3.0 2~ 2.99

3.61 Nichescenario

2.65

Bestscenario

Best case scenario :
Lower hydrogen and
financing costs and
increased FC bus
lifetime assumed

2015 2020 2025 2030

TSC = Total Servicing Cost: TCO plus diesel bus replacement cost due to lower availability of FC buses

FC bus deployment costs analysis indicates financing gap/cost prerr

> Deploying more
buses earlier will
support scale effects
and cost reduction

> More locations as
first-movers need to
be mobilized

>TSC gap to the
diesel bus expected
to decrease to 11%,
but can remain
higher

> Synergies with fuel
cell passenger car
industry offer further
significant cost
reduction potential
(not depicted here)



ERC TP

Typically, distributed CHP is more efficient than central generation
due to superior technologies and avoidance of transmission losses

Central generation VS. Distributed generation
\
/I-)i foe,

13,171 kWh PN —» 0200kWh,  <— 2,345 kWh
— |

@ 42%,, 6% losses

a

(" — )
— Fuel 36%,
<« e | | s2%,
2566 kWh——> Bl > 21438 kWh, o | 24737 ko)
44— cont!el.'ns. 95%;,
gs%th boiler
35,737 kWh primary energy ——— =24% ——— 27,082 kWh primary energy

1) Exemplary case of a German, partially renovated 1/2-family dwelling 2) Net gas consumption after crediting the primary energy equivalent of power feed-in from CHP



ERC TP

To become economically competitive however, capital costs must
be reduced substantially by increasing production volumes

Usecase specific economic benchmarking

Total annual energy costs [EUR]

5,149
___________ 4846 === | | 5004 ,g50 ___

MUNICH

Fuel cell micr&€HP system
Electric capacity 1kW,

3,164

3,031

Thermal capacity 1.45kW;,

Electric efficiency 36%

Thermal efficiency 529

Gas Gas solaAir heatAir heatGround ICE Stirling Distric
thermal pump pump & heat CHP CHP heatin

Required stack PV pump
replacements [ Net electricity cb$t_| Fuel cosB Maintenance c@8l Capital cost

System lifetime 15 years

1) Negative electricity cost reflect higher earnings from-pothian feesidual purchase of grid pgyw@€umulative production volume per supplier. 8



Conclusions

Next to FCH Research and Innovation activities on Energy
and Transport and cross cutting activities, FCH 2 JU will

help
Ao realise FCH cost reduction through initial deployment

Kor FCH applications for cars, HRS, busses and £-CHP

Awvith a mandate to search for co-financing :
AEuropean Structur al & I nvest ment

A Smart Specialisation (05/02/15)
A Financial Engineering

WFCHD.
D, 4 9



