H2ME

Hydrogen Mobility Europe

<
By iy Hydrogen
55" Mobility Europe &

i.:___
b2
©

<

R g +
European oo

Hydrogen -

Week

Peter Speers, Cenex

and Benjamin Jodecke, H2Mobility
http://h2me.eu

Coordinator: lisa.ruf@element-energy.eu

#PRD2020 Sl .
#CleanHydrogen FCH - Commicsi I



http://h2me.eu/
mailto:lisa.ruf@element-energy.eu

%f’;@ Project Overview

%@

European l‘ - A g

Hydrogen -

Week

Call year: 2014 and 2015

Call topics:

FCH-01.7-2014 & FCH-03.1-2015

Project dates:

06/15-11/20 & 05/16-06/22

% stage of implementation: 77%
Total project budget: €170m

FCH JU max. contribution: €67m
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= H2ME is the FCH JU’s

largest passenger

car/light duty vehicle
and HRS deployment-
focused project aimed
at supporting HFC
commercialisation.

= H2ME forms a key part of
the EU-wide rollout of
HFC technologies.

Introduction to H2ZME
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29 stations ¥
' >300 cars and vans i
' €60m total cost !
i €32m funding i
| Started June 2015
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>45 refuelling stations

>1400 cars, and vans

€160m total cost

€67m funding

~50 organisations
major European activity!
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________________________

20 stations
>1100 cars, vans
and trucks
€100m total cost
€35m funding

! Started May 2016 |
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Vehicles: 43%

) Vehicles: 0% Vehicles: 100%
Deployment

25% 50% 75%

H2ME vehicles cumulative distance driven
o Since 2015:
X f\\r fa « H2ME vehicles have
e Ok . reported over
< : = raan b o .
RO G VT I 15 million km driven.
: g « H2ME HRS have
— /k,rxs.;\jj’v’.}j»,/ - AMEHRS cumulative fa dspensed d]SpenSGd Over
= S AL A - — 165 tonnes of H,.
e e Y = =
= %\F AN é\]_ - = « (Not all H2ME vehicles
o - I I use H2ME HRS to fuel,
. m l - = and not all HZME HRS

o T T fuel H2ZME vehicles).
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FCEV: >98%

or Lisls FCEV: 99% FCEV: >98%
b2 Avaitability >

25% 50% 735%

« Station availability

Downtime per kg of H, dispensed H2ME HRS availability improves after initial
for H2ME HRS o \f—\v—r—H/]-—i—T 1 teething problems as

3, B l 1 j ‘ ‘ more H, is dispensed
b e (bathtub curve).
f. 50% - o .
‘:g-.n :g;: Nlumh:rOf:Rs:.epor:“g:val: “t: “: 12 11 15 22 28 29 28 30 2; 31 ¢ ProjeCt-average
g 20% Number of HRS included in availability calculation: avai lability iS Currently
g 3 1o 1 1 1 1 2 3 3 6 9 12 11 13 21 26 22 26 26 26 27 (o)
8 R emwe o @ ee e o @ | o 95.4%.
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L H, dispensed (ke) 2016 2017 2018 2019 2020 i (Average availabi l]ty
excludes stations with
low availability in one

; #PRD2020 quarter).
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HRS availability: ... but challenges remain

FCEV: >98%

LG FCEV: 99% FCEV: >98%
b2 Avaitability >

H2ME HRS downtime by category

<

(HyLights)

m A - Fuelling Dispenser
m B - Compressor
= C - Hydrogen Storage

E - Electrical Components

[ |
m F - Other Onsite Equipment

H2ME HRS downtime by category
(new chiller faults category G)

m A - Fuelling Dispenser

u C - Hydrogen Storage
= E - Electrical Components
m F - Other Onsite Equipment

u G - Chiller/precooling
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downtime.

75%
“What gets measured gets
improved”.

(Chart on left) HyLights MAF
(2011) did not consider
precooling.

(Chart on right) Including
chiller faults allows more
focus on main areas for
improvement.

Compressors, dispensers and
precooling main sources of
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. creates and operates the backbone

of the hydrogen refuelling infrastructure

. provides services to others
allowing them to benefit from our learning curve.
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o ; @O 2020: The first ca. 100 stations for Passenger / Light Duty vehicles (700
%@&%@;ﬂ @é bar) are in operation
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5kgtH: D 5kgH: D 5 kg tH. D 5 kg tH: D 5 kg tH: [\
3-5min  5min 3-5min 10 min 3-5 min 10 min 3-5 min 10 min 3-5 min

2022 - Configuration Type ,Medium‘ 700 bar (Cooling & Compressor Upgrade) — Back-to-Back Capability; 350 bar; Parallel Refueling

0 min 30 min 50-60 min (550)
OJ
_— _— _,— -— -— _— -_— O
g — g m g m g m g m g — b m [%) e 1
2x5 kg tH: 1, 2x5 kg tH: o 2x5 kg tH: —, 2x5 kg tH: 1 2x5 kg tH: 1 2x5 kg tH: ) 2x5 kg (H: -
4 min D 4 min Q 4 min Q 4 min D 4 min D 4 min D 4 min iz | fy E?
3 min 3 min 3 min 5min 5 min 5min Dl
tHz

2022+: Configuration Type,Large / X-Large‘700 bar

Spec L/XL in discussion for 2022+
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Challenges of upgrading existing Hydrogen Refueling Stations

CURRENT GRID
102 HRS reviewed
68 expandable

STORAGE SYSTEM
On site tank
Trailer swap

@

SELECTION
Suitable 10C sites
Funding criteria
Partner sites

#PRD2020
#CleanHydrogen FCH -

2 {5

REFUELING TYPE OPERATING
350 bar, 700 bar Downtime of station
LH2 Conflict with PV refueling

SUFFICIENT SPACE
Fitting HRS Components
Maneuverability

Buying or leasing

PERFORMANCE
Simultanous refueling
B2B performance
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O Digital Solutions can be key to customer satisfaction
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Connected Fueling App & user interfaces

Digital Solutions

via
H2.LIVE

Individual customer
microservices

o /

API connections

#PRD2020 Urobean
#CleanHydrogen @ H Eorgffigsion




wﬁﬁ@ -\ Thank you for your attention

European l - A g

Hydrogen -

Week

elementenergy OHII‘LIQUIde AGA @LLEER AREVA H,Gen Brintbranchen

creative oxygen Hydrogen Denmark

2R Q ki

Danish Hydrogen == =% N
Ablenberof he (nde G0l @ @X  erry oF :“gftnmceu Fuvel ebsmcgmf Q ) !:IWI;! 0% Eﬁ%?g%}j?f:;mwnand(he (HED
i ‘& h - A MCPhy MANCHESTER
ORKA.. Y) SOLUTIONS SYMBMID THE LINDE GROUP | dearéheray '

stof

HaMOBILITY

STED| Nm by STEP The infra);tructure
SOCIETL DU TAX! ELECTRIQUE PARISIEN

nel:

Intelligent
Energy

company

Confluences

WaterstofNet Sarreguemines R— G DS ‘ T:S:,;
HONDA open energi Islenska
ronea (UL CAR Vemthagio che.  R-HYNOCA

—

- CNGiC o @

Solutions =

&) Hvaunnm i oMV Z FU (5t

#PRD2020 Uropean
#CleanHydrogen FCH H Eorggsigsion |




European

<

Hydrogen -

Week

#PRD2020
#CleanHydrogen

v = @

— \
FBH g § European
= Commission




