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¢ Cleantiydrogen Clean Hydrogen Joint Undertaking

EU Institutional Public-Private Partnership (IPPP)
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m Hydrogen Europe
“

m Hydrogen
“

Europe
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Research
European _
Industry Commission Research community

More than 315 members over 103 members

To facilitate the transition to a greener EU society through the development of hydrogen technologies
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the European Union



Clean Hydrogen Projects In the Clean Hydrogen JU

% H, Storage &
@ Distribution

22 Projects

3%

. € 55.8 mn
3 Projects
€ 35 mn
B 287 Cross-cutting
projects 46 Projects
H, End Uses @ supported € 65 mn
for o

€ 1.08 bn

%Q Transport Applications

@ Clean Heat and Power
159 Projects

€ 739.6 mn

H, Production

Electrolysis

Other routes

57 Projects
€ 181 mn - Co-funded by

the European Union

EUROPEAN PARTNERSHIP
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i A 14 years journey of the Fuel Cells and Hydrogen JU

7% Clean Hydrogen

»°.
[

Partnership From research to delivering hydrogen solutions in the market: from individual applications to H2 Valleys

..
.
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Green H2
production

Heat and power
for industry

Domestic heat
and power

Light duty
vehicles

Materials

Co-funded by

EUROPEAN PARTNERSHIP the European Union
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Continuation of the FCH 2 JU
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......

jen  Clean Hydrogen Partnership

Strategic Research and Innovation
Agenda 2021 - 2027

i#: Clean Hydrogen
i Partnership

* Clean Hydrogen Partnership (legal name: Clean Hydrogen Joint Undertaking)
* Universal successor of the Fuel Cells and Hydrogen 2 Joint Undertaking (FCH 2 JU) and has taken over its legacy portfolio
 (HORIZON EUROPE) Budget: EUR 1 billion 2021-2027 (>50% increase compared to HORIZON 2020)

FCH 2 JU Programme structure

fo

ENERGY wpo= TRANSPORT

* Hydrogen production T | * Road vehicles
and distribution * Non-road vehicles

* Hydrogen storage for and machinery
renewable energy * Refuelling
integration infrastructure

* Fuel cells for power & * Maritime, rail and
combined heat & aviation applications
power generation

FCH 2 JU:
Total Budget: 1,3 bn €
EC contribution: 646 m €

EUROPEAN PARTNERSHIP

Governing Board art. 17 & 82 (Tasks)

Hydrogen Europe + European Commission + Hydrogen Europe Research

States’
Representatives
Group

Stakeholders Group
Executive Director Art. 22 & B4: Europesn

i u al
Art, 19 & 83 [Tasks)}

Art. 20 Member States

Clean Hydrogen JU Programme structure

Renewable H2 Production

1. Electrolysis . Large scale storage

2. Other routes of renewable . Hydrogen in natural gas grid

hydrogen production . Liquid hydrogen carriers

. Improving existing hydrogen
transport means

. Compression, purifications
and metering solutions

. Hydrogen refuelling stations

Cross-cutting issues

Hydrogen Valleys

Supply chain

Strategic Research Challenges

H2 Storage & Distribution

Transport applications

Clean heat and power

H2 End uses Synergies

JRC

. Building blocks

. Heavy duty vehicles

RCS SC

. Waterborne applications
. Rail applications

. Aeronautic applications

S&CP

1. Stationary fuel cells

2. Turbines, boilers and
burners

International
Cooperation

COMMS

Co-funded by
the European Union



f Clean Hydrogen
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..... PartnershIP
General >pecific

ODbjectives &

Improve the cost-effectiveness, efficiency,
reliability, quantity and quality of clean
hydrogen solutions across entire value
chain

Support the implementation of
the Commission’s Hydrogen
Strategy

Stimulate research and
Innovation on clean
nydrogen production,
distribution, storage and end
use applications

®
ﬁ Strengthen the ’

Strengthen the knowledge/capacity of
scientific and industrial actors along the
Union’s hydrogen value chain while
supporting the uptake of skills

Demonstrations of clean hydrogen
solutions with a view to local, regional and
Union-wide deployment, aiming to involve
stakeholders in all Member States and
across entire value chain

competitiveness of the EU
clean hydrogen value chain

Contribute to the EU
ambitious 2030 and 2050
climate ambition

Increase public and private awareness,
acceptance and uptake of clean hydrogen
solutions

G0 0 O

Co-funded by
the European Union




SRIA: Research & Innovation Activities 7

s Clean Hydrogen
Building Blocks *
Heavy Duty
Cross-cutting

..... Partnershlp
N, Large Scale
Storage

Hydrogenin °
natural gas grid

.@. @. ®'.

Waterborne
Liquid Hydrogen ° \ © | ”
Carriers . Hydrogen Valleys
Electrolysis Transport AppllcatM il
T ®
Hydrogen Transport Aeronautic
\ Stationary
_ Fuel Cells
Other Routes Compression, /
Purification, Metering
. .
Hydrogen Turbines,
. . Bollers, -
Refuelling Stations Stationary A Strategic Research
Applications Challenges

Distribution and Storage Horizontal Activities

Co-funded by
EUROPEAN PARTNERSHIP the European Union




Clean Hydrogen Clean Hydrogen Partnership

Partnership  gSRIA: Key Performance Indicators (KPIs) - Overview

Annex 5 - State-of-the-art and future targets — Hydrogen
end use: stationary applications

Annex 3 - State-of-the-art and future targets — Hydrogen
storage and distribution

Annex 2 - State-of-the-art and future targets — Renewable
Hydrogen production

Annex 4 - State-of-the-art and future targets — Hydrogen
end use: transport applications

Table 20: KPls for 50 stationary fuel cells {SOFC]

Table 11: KPs for hydrogen staroge

Tahle 2: KPIs for Alkaling Electrolysis (AEL) Table 16 KPis for fuel cell technology for Heowy-Dube- Vehicles

Sof Targets
Soh Targets Sof Targets 04 Targets Ho Parameter Unit
Ho Parameter Unit 2020 2024 2030
No Parameter Unit 2020 2024 2030 No Parameter Unit
2020 2024 2030 2020 2024 | 2030
System
; Electricity c;c;n5ump1mn KWhikg a0 40 48 Underground storage - Depleted gas fields Fuel Cell Building Blocks =5 W 10,000 5,000 3 500
nominal ca , ' y '
@ pacty _ | | | | i CAPEX 5-50 kWe W 10,000 5,000 2,500
5 Capital cost €/{kgid) 1,250 1,000 800 1 Capital cost [ €kg [ na ] 10 E ! | FC module CAPEX | &kW 1.500 <480 <100 51-500 kWe 10,000 5,000 2.000
W B00 480 400 5 FOMOl o for Maritime <5 kWe 10 8 25
Underground storage = Salt Caverns availab ——— — 2 D&M cost 5-50 ke EctikWh 12 7 20
3 O&M cost Eifkgid)iy 50 43 35 3 FC 51-500 kWe 10 5 1,5
- stack d Sob Targets :
Gas fiekd size | ton(100%H) | 880 | =000 | =3000 No Parameter Unit p —
4 Hot idle rz Capital cos ' o ' I 4 FG siac 3 Electrical ;Eﬁuhﬁﬁ % LHV CH :{EE'-{EEB[EQEIJ gg igg} gg [ﬁl
Tabie 3: KPIs for Proton Exchange Membrane Electrolysis (PEMEL] Table 12: KPIs for hydrogen transpartation Fuel Cedls for ships 1 Efficianc » e (B85} (85) (&5)
E Cold start 1 ¥ MNsl E4 EA Lk EE /BEL £ {OEL SE MR
S0k Targets Sol T 1 | FC poser rating MW 0.5 3 10 Table 22: KPls for Turbines (DILE combustion)
G Dregrat No e Unit Mo Paramater Unit S 5 Power di 2 |n —— e o 2 20
7 Cument. 2020 2024 2030 ] 2020 2024 2030 lydrogen bunkering rate fon Hz |
Eleciricity consumgtion i Storage siz 3 | Maritime FCS lifatime h 20,000 40,000 80,000 32 Elec
8 Use of cri 1 @ nnn?:nal mpagﬂ“? kWhikg 55 52 48 Hydrogen Pipelines 1 1 Efficia No Parameter Unit SoA 2020 | Target 2024 | Target 2030
- - P Praoduct design reaching
materials &t 1 ] [ Total capital investment M flom 1.1 1 0.9 d e [i] 15 a0
R Capitsl cost eﬂfgfm 2,100 1,550 1,000 5 Capital cos F- & PGM log type approval num » - prg— - 023 T
Motes: W S0 L 50 2 Tranamission pressure bar 80 100 120 5 | PEMFC system CAPEX | EURKW | 2.000 1,500 1,000 1| gas nurbine fuel 2 vl 020 70 0 100
i i ! i wal. - - -1
3 O&M cost ENkgid a1 30 2 Maotes:
iGeneral for sysiem): Standard bound il —_— 3 H; leakage * "= u 0 4 Anail
cutpus of hydrogen meeting 1501 18687 4 Hot idle ramp time s6c 2 1 1 Deplesed gas field: pressune hydrogen Road transport of compressed en Hopters:
boundary consitians are diferent - . hydrog KPi-1: Power output of fuel cell based power generation (FC system outg power) (30% vol H2) | (0% wvolHz)  (100% Hi)
. 5 Cold start ramp time sec 0 0 10 Salt cavern: underground ydrogen | 4 Tube trailer paylosd kg 850 1,000 1,500 Storage tan ‘ : e = '
All KFks are inlerdependend and shouk P Degradation 5/1.0000 o010 0.15 012 ponsidensd | 100% Hj 5 Tube trailer Ex E.'kg BS0 450 a5n 7 CAPEX KP{-2: Bunkenng capacity of hydrogen in compressed, liquid form or as part of ancther hydrogen camier (shore to ship 5
i - — - - . CAF infrastructurs). L Wik
KP{-1: Elecitncal energy demand at m 2 ) ¥ 2 | NO. emissions
enesgy requred for I:I:E:r\-g T Current c!errsmf Alcm 22 24 3 Aboveground '5IDI'..|_EI!" pdrogen sion & Operating pressure bar 00 &0 TO0 I:CG H"!:l KP1-3: Lietime of integrated fusd cell sysiems in mantime conditions and associated operation profile, not excluding the ’ ppmwiE <25 <25 <25
n Use of critical raw s 25 195 0.25 conkuner, skedeton fradker, 23] and sh 8 StDrEgE LS8N replacement of Susl cell stacks and sysiem components at SoA imerdals KPI4: Type appeoval on FC and H2 storage soluSions. 5%0sidry
Ta aliow products io be used for manbmes propuision beyond protobype phass, products: nesd 1o be fype approved
Table 8: KPIs for bislogical production KP-1: Capfial costs include all nece Road transport of liguid hydrogen CAPEX (LK - - i Cregra 'y
puriication. The costs are refered o - KPi-4: Type approval is a procedure for the approval of the product design for complianos with dassdication or flag rrg.'MJ kS > 24
g GFE'AHITIELI'H: m&lﬂnn’ requirsments. The type approval is a mandalory requirement for oritical apparalus instaled on any classified 7 ot fusl
No Parametar Unit SoA Tty all sysiem KPis: input of AC pawes and tap wase: cusut of KPi-3: Based on fhe working mass of | T LH2 tank frailer payload kg 3500 4000 4000 capacity (T Y= :
2020 2024 2030 m purty &. Comection factars may be appled  achual bceundary KP14: Siorage dersity of more than KP1-5: CAPEX of PEMFC far shipping per MW of power at certain (low] praduction volume. FC madule is defined as FC stack 4 |Max. H: fuel content during % mass Ll 3 100
i : ! ! i . plus ar supply sysiem, cooling system, intemall engine confrol unit, media mantold and other BoP (recroulation, humidifier, start-up 4
1 System carbon yield 1acaD 0.012 0.015 0.021 pipes, per-siressed concrate cantaine a LH tank trailer capex €kg =200 | 200 100 10 | Conformabl .. 6.0 converer, et). Syet e wal. 5 20 100
bie Zj. KPS g " : s . "~ BEA i@ Lrr 0.3-0.6 03 01 Gm-ﬂmﬂr_r[' ] affician: 4 Max. al‘ﬁcianc{,r o inks 1@3['% Ha 1@?@% H2 10@1m Ha2
2 Rieactor production rate kg Hamd 75 15 =15 ng for a single company, as per crrent definfion purdicalio 4 s for fy ot refuelli . %o 11 . - s f ; reduction in H: oparation P
1+ peacisction rale when starting the devios froem cald start from - Table 15 KPis for hydrogen refuelling stations Capacity Lt Table 18 KPls for Traing T
3 Reactor scale m* 3 10 100 FFLd) @ rogen LH: tank vo ____ § | Minimum ramp rate a9 | 10@30% H2 | 10@70% H2 | 10@100% H2
) N i nun at nominal capacity. For example, 0. 125%111, 0000 resuls 12 . m T"ﬂ" - min
4 System capital cost Eifkgd) 450 400 350 h #,000 operating hours per year. No Parametar Unit S0A Targets 300 700 7 000 C-apEl-:lI.'g,r Mo Parameter Unit 2024 Standard boundary i % mass / +1.4 799 +5.11
- - | should 1o be met smulaneously. 2020 2024 2030 ! 2020 2030 cutpud of slecincal P Ability to handle Hz min ) ] )
5 Syetem operational cost Efkg 32 3 25 Toahble 1 pipelne jabove 99'% B tant Auchat o vol T
operatng femperature and pressure and mominal fydrogen —_— c 700 bar K 4 3 100 70 =20 ) Fuel Celis For Trains exchude larger duel £ content fluc IS, ol [} T +15 +30
— # (S0 2.0 mglom?) and pla the cath talyst (S04 1 mnsl;eéirinn 350bar | kiWhikg A5 2% 2 o fued cells running in -
KPi-1: Systemn carbon yiedd: Kg Hs obtained from biomass fed i the reactor expressed in Kg 000 (Chemical Oxygen Demand). N ] sl plnum & fhe caliecs sal LH: 0.5 0.5 03 ] 01 <01 KPi-1: FC module & defir 1 FC stack durability h 15.000 20,000 30,000 KPi-1: Capitalcosta  Motes:
Max thearetcaly obtainable = 0.041 KgH. kg Ho ) T00 bar a6 aa ag {reciculation, Fumiddfier, | 2 FC stack cost [ nia nia <50} in steady stale open: ~ . )
KPA-2: kg M produced per day per e of reactor vakume 2 Availabity | 350 bar 5 a7 o8 09 a0 in capital cost. Gogg P11 Hydrogen perceniage content i gas furbine fusl, by mass (woiumel
WP Pincio stz e in et of frraneior LH: EE] a7 a3 &0 350 2,800 3 | Areal power density Wiem? @ nia 1.0 0675 1.2@ 0.675 . " Boundary Conditions: applicable aniy to OLE technology. WLE technologies are not in scope. 'While state.of-the.art gas hrbines
. o - Mean time 700 bar 43 T2 168 FPI=3: The durabiity tamge High TRL 0.30 can already hande 3% hydrogen by wol (blended in natural gas), development of gas burbines (and mone specifically combusiors)
KP4- Capital costof plant divided by i | cost include's all the cost related 1o all Ty nt s . e e e e eI I
::cs:iri::rrl.’:: nmﬂil;aﬂur zl1;?&?monfgrmr?rr§:dpm[:hm;mb.2;ﬂm' Hj::;ur. m;:lum:‘;ﬂ::‘p::ny Sol Targets 1 3 t;ﬁﬁ?:ﬁn 353Ht:ar d 1% ;‘:g ﬁ b-3 KP4 FC siack cost mdh 4 PGM |DEIJII'Ig glkw 0.4 High TRL 0.35 Low TRL = 0.25
the rederence plant is 232 kg Myl Unit end-plaies. Linked 1o FC :
- 2020 2024 20,30 Annual T00 bar 1 05 03 - s - 164
5: fi ysbesm, 3
Wmﬂrﬁ”ﬁﬁuﬂr@ﬁﬁﬁﬁ ::::ﬁr;‘:lrspaﬁntuﬁﬂrﬁ::‘ Conts s s waer e, peracrmel and chermicas are ) 4 maintenance | 350 bar €lhg 0.66 0.35 0.15 240 KPi-5: Power density in 'Wicm® [refeming o the active geometric area of the elecirodes) at a defined cell voliage. Linksd to FE
inciuced. The fermenter size is assumed as 200 m*, treating 100 tons of food waste per day. an ag a7 cost LH: 1 05 03 stack efficiency, PEM Loading. Low TRL figures are also walid for all types of end-use applcations, not only HEW vetickss {as per
Whikg TO0bar | con n 28 18 the Buiiding Blocks, Sectian 3.4.1).
Tabie §: KPIs for solar thermal production 89 9 8 5 Labour 950 bar hikh iz 1 in
_—_— } 3 LH: 70 28 16 w2 KP145: Rato of the PEM loading {in mgicm?) over the: powes density (in Wiom®) at a defined operating point in voitage. Linked fo
— P FC stack cost, FC stack Power density, FC stack eficienoy. Low TRL figures are also walid for all types of end-use applications
SoA Targeta ikgid) 3,550 2,000 B0 ChPExforthe | T00bar | 25 154 3 niot orily HOW vehicles (25 per the Building Blocks, Section 3.4.1).
No Parameter Unit W 2,130 1,250 520 ] 250 ba =1 0835 | Des2s 052
2020 2024 2030 (200-1,000 | ikoiday) : i .
[kg/d)fy 410 130 45 kgid) LH: 26 1.5-4 1-3
1 Hydrogen production rate® kg/im'd 113 216 4.1 700 bar 4 3 2
HRS
s8C &00 300 180 i i
2 Systs | cost K gy 2009 15.19 7.41 T contribution in 330 bar | Elkg 25 2 1.25 i
yotem capial cos e ydmgenprioe | 11y ) N 5 Annex 6 - State-of-the-art and future targets — Cross-cutting
3 System operational cost kg 14T 0.58 030 .
: e issues
iy . ot i s o ) 50 Ky Okl e 50 1465 B e e e e e
m.JIS e - vt e s o e et I, KPi-2: Percent of hours that the hydrogen refueling station is able io-operation versus the todal number of hours that & is intended
(Y] n;!r :::lr. Capc:llc:rst.snu.lc include ailnginm:rﬂ:lle: o all n'eequpmentr\-acn?-_-gssal?:;r Immrrmu?merm?ur of e nl:l.nl. ;:;ﬁnhjlf operate (comsider any amcunt of time for maintenance o upgrades as ime at which Te station shoukd have been Tﬂblli' 23 .l{.uplll\- LW rt'fl"fllllﬁ g Croiesses
;Hm’mg“‘g:‘r“:;tmﬁﬁnz 'f;'m;ﬂ,':;:::_‘;':"T:L::fw’:;":;:m’lm?;”ﬁ“ﬁ;’:g:fggﬁ:;‘;‘g P12 M s butemen alms (MTEF). Hon bore e MRS wll s fling. A Sl fnlkors e staked whar s fuoleg
losses, replacement parts, operation, and maintenance are mouded in the cost calculations. cannaot reach B of the reseneolr capaaty. M Tﬂ“ﬂ
KPi<d: Parts and labour bassd onoa 200 kgiday throughpet of the HRES. includes alsa losal maimenance infrastucture. Doss not
include the costs of the remote and central cperating and mainiznance cende. MNo Parameter Linit
KP1-5: Person-hours of labour for the sysiem mainksnance per 1,000 h of operations ower the stabon complets lifetime. m m‘ m
KP1-4: Toal costs incurred for the construct tion aof the reuslling station, incuding on-site storags. Excl : )
land cmﬁ ::cc:mrr; he rqu;mgmmpr::dmllmmﬁlrgethurm r:’f‘;fmg?ta'xm'lgp‘xépﬁ:‘m&?ﬁf&éuﬂ?ﬂhﬁiﬁ -1 Mlnlmum ERM&'PGP"“ I:I:Ithﬂr 1hH T F'1'.| n’h ns 3':' 5:'
depsndent on the size of the siation, the numibsr of depensers, the profils of consumption required, the nesd for bufiers, the I'E'C-:"I:'-H rfI:IITI ‘ECTEPE -El'llj wasies 4
design. -
KPI.T: Contribution of the HRS o e final cost of e hydmogen dispenssd, amortisasion and O&M oosts included. Hydrogen 2 Minimum Pt rE{-}'EiEd , nia a5 [ ¥]
production and ransport = nof considered. Public subsidies ane sxcluded. fmm map-s End was,le-a
Minimum ionomer recycled
3 frrien ceroren onel woictoo % nia ?I:l -B::I cﬂ'fundEd hy
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% Clean Hydrogen Call for proposals 2022

".'jj_,.:‘f?”"e"s"'P HORIZON-JTI-CLEANH2-2022

41 topics available

10 - Renewable Hydrogen Production

11 - Hydrogen Storage and Distrnibution

Call: HORIZON-JU-CLEANH2-2022

AWP 2022 (allocation of budget)

8 - Transport
®m Renewable Hydrogen

= Hydrogen production

4 - Heat and Power ® Hydrogen Storage and
Distribution
B Hydrogen end uses:
. . . 2+ Cmss-cutting \ -I[I';/adnsc)pg%rrf end uses:
= Hydrogen distribution
2 - Hydrogen Valleys

Clean Heat and Power
_ mCr oss-cutting issues
. m Strategic Research
- Tran S p O rt TOta.I b u d g Et . - Strategic Research challenge ‘ . ﬁg U:ITE;S
- H ea-t an d Power €300 '5 m n The topics will be grouped into 10 Innovation Actions (lA), 29 Research and Innovation Actions (RIA)

. and 2 Coordination and Support Actions (CSA). 6 Innovation Actions (lA) are considered of strategic
= Cross-cutting

importance and are selected as flagship projects, expected to have a significant impact in
41 to p | C S accelerating the transition to a hydrogen economy.
= Hydrogen Valleys
Synergies with other European partnerships and programmes, as well as with Member States and
regional programmes are at the core of a number of topics.

—

Budget Publication Deadline

(EUR 300.5 million)
First deadline 179.5 15t March 2022 31st May 2022

Second deadline 121.0 15t March 2022 20t September 2022

Co-funded by
EUROPEAN PARTNERSHIP the European Union
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RIA - Research and Innovation
Actions

Activities that aim primarily to
establish new knowledge or to
explore the feasibility of a new or
improved  technology, product,
process, service or solution. This
may Include basic and applied
research, technology development
and Integration, testing,
demonstration and validation of a
small-scale prototype In a laboratory
or simulated environment.

EUROPEAN PARTNERSHIP

Types of Actions and funding rates

Activities that aim directly to produce
plans and arrangements or designs

for new, altered or Improved
products, processes oOr services.
These activities may Include

prototyping, testing, demonstrating,
piloting, large-scale product
validation and market replication.

*Funding 100% for non-profit legal entities

10

Activities that contribute to the
objectives of Horizon Europe. This
excludes R&l activities. Also
eligible are bottom-up coordination
actions which promote
cooperation between legal entities
from Member States and
Associated Countries to
strengthen the European
Research Area, and which receive
no EU co-funding for research
activities

Co-funded by

the European Union



Clean Hydrogen  Technolo readiness levels (TRL ¢
$ Partnershlp JY ( ) ) ® ° ®
TRL 1 — basic principles observed T ..
-
TRL 2 — technology concept formulated . '.

RIA TRL 3 — experimental proof of concept
TRL 4 — technology validated in lab
TRL 5 — technology validated in relevant environment

TRL 6 — technology demonstrated in relevant environment

IA

TRL 7 — system prototype demonstration in operational environment
TRL 8 — system complete and qualified

TRL 9 — actual system proven in operational environment

Manufacturing Readiness Level applies instead for Topics 01.04 and 04-01

EUROPEAN PARTNERSHIP

Co-funded by
the European Union



SRIA: Research & Innovation Activities 12

[,

Electrolysis

o
Y ‘O
AR\

Other Routes

Distribution and Storage

EUROPEAN PARTNERSHIP

Co-funded by
the European Union




© Cleantydogen  Renewable Hydrogen Production -, ®e

i Partnership . . ®
Overview . ®
c o @
. - ’ o ®
Main Focus e ©
= Cost reduction and efficiency increase for renewable hydrogen production routes: '. " (
= New LT and HT electrolyser designs for high pressure operation o O
= Larger cell electrolyser stacks o ‘.
= Large scale electrolysers in industry, off-grid and offshore '. :
= |Improved efficiency solar thermochemical H2 production. °e
®
O
o . . O O
What I1s new o O
- o000
= Circularity ."' :'
» Improved electrolyser manufacturing o° o ® o

Co-funded by

EUROPEAN PARTNERSHIP the European Union
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| Partnership

TOpIC HORIZON-JTI-CLEANH2-2022-x

14

Renewable Hydrogen Overview

Type

of Deadline
Action

01-01: Development and validation of pressurised high temperature steam electrolysis stacks (SOE)

01-02: Development and validation of pressurised high temperature steam electrolysis stacks (Proton
Conducting Ceramic Electrolysis)

01-03: Development of low temperature water electrolysers for highly pressurised hydrogen production
01-04: Design for advanced and scalable manufacturing of electrolysers

01-05: Scaling up of cells and stacks for large electrolysers

01-06: Efficiency boost of solar thermochemical water splitting

01-07: Bringing renewable hydrogen MW scale off-grid installations closer to technical and financial maturity
01-08: Integration of multi-MW electrolysers in industrial applications

01-09: Scaling-up technologies for SOEL

01-10: Demonstrating offshore production of renewable hydrogen

EUROPEAN PARTNERSHIP

RIA 2.5
RIA 2.5

RIA 2% 2.5

RIA 22 20/09/2022
RIA 6 20/09/2022
RIA A

A 9

A ™ g 20/09/2022
RIA 2 X3

A ™ 20 20/09/2022

e EETELEL Sl g
m the European Union
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Renewable Hydrogen - Topics

i Partnership
HORIZON-JTI-CLEANH2-2022-01-08: Integration of multi-MW electrolysers in industrial applications
Demonstrate electrolyser technologies beyond state-of-the-art in a specific industrial application
= >25MW electrolyser, LT or HT
- = Possible innovations: possibly supply two customers; use of O2 and heat; grid services; footprint reduction
* Includes a go-no go decision, then 2-year operation
* Investigate synergies with Process4Planet or Clean Steel Partnerships
[

HORIZON-JTI-CLEANH2-2022-01-10: Demonstrating offshore production of renewable hydrogen

Design, construct and integrate a >5MW electrolyser in an offshore infrastructure

©

EUROPEAN PARTNERSHIP

= Re-use existing offshore oll/gas infrastructure or develop new — export wind energy as H2

= Safety aspects, remote control, autonomous operation, inspection & maintenance

= Design, construction & 2 years operation, assessment of performance (degradation, OPEX and maintenance
costs), economic viability of using existing offshore infrastructure or building new

Co-funded by
the European Union



SRIA: Research & Innovation Activities 16

°,
ooooo

Large Scale
Storage

Hydrogen in
natural gas grid

Liquid Hydrogen °
Carriers

Hydrogen Transport

Compression,
Purification, Metering

Hydrogen
Refuelling Stations

Producticn Distribution and Storage Horizontal Activities

Co-funded by
EUROPEAN PARTNERSHIP the European Union
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{# Clean Hydrogen Hydrogen Storage and Distribution Overview . © "
;. Partnershi ¢ . ®
®* o
@ O
Main Focus °. @
| o ©®
* Improved hydrogen carriers °
®
» Preparing hydrogen refuelling stations for the demands of Heavy-Duty applications e O |
o ©
= Scaling-up Innovative hydrogen compression solutions O
° e
e
‘e
: ® O
What Is new o
O
* Next generation liquefaction units and large scale liquid H2 storage for shipping. O :
@
» Developing increased capacity tube trailers o0 0
. | | | e o0
* Improving quality control for Hydrogen dispensed in HRS ® 9 ® ¢
O

Co-funded by
EUROPEAN PARTNERSHIP the European Union




TopIC HORIZON-JTI-CLEANH2-2022-x

Hydrogen Storage and Distribution Overview

Type

of
Action

18

Deadline

EUROPE

02-01: Compatibility of Distribution non-steel metallic gas grid materials with hydrogen

02-02: Hydrogen and Hydrogen/Natural gas mixture leak detection system for continuous monitoring and safe
operation of HRS and future Hydrogen/Natural gas mixture networks

02-03: Validation of a high-performance hydrogen liguefier prototype

02-04: Ammonia to Renewable Hydrogen: efficient system for ammonia cracking
02-05: Efficient system for dehydrogenation of liquid organic hydrogen carriers
02-06: Development of large scale LH2 containment for shipping

02-07: Increased hydrogen capacity of GH2 road trailers

02-08: Development of novel or hybrid concepts for reliable, high capacity and energy-efficient H2
compression systems at real-world scale

02-09: Sampling methodology and quality assessment of HRS
02-10: Implementing new/optimised refuelling protocols and components for high flow HRS

02-11: Dev. and demo of mobile and stationary compressed HRS for inland shipping and short-distance
maritime operations

RIA

RIA

RIA

RIA

RIA

RIA

RIA

A

RIA

RIA

A

2.5 20/09/2022
2.5

5

3 20/09/2022
3 20/09/2022
6.5 20/09/2022
2.5

5

4

2 X4

7 20/09/2022  jnion
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i Clean Hydrogen Hydrogen Storage and Distribution - Topics

HORIZON-JTI-CLEANH2-2022-02-06: Development of large scale LH2 containment for shipping

To develop and validate containment concepts intended for the bulk shipping of liquid hydrogen

= Concept selection for large scale LH, containment to be used in shipping
= Detalled design, construction, and testing of a scaled-down prototype of at least 10 t LH2 capacity
= General Approval for the LH, containment system by one of the major IACS classification societies

HORIZON-JTI-CLEANH2-2022-02-11: Development and demonstration of mobile and
stationary compressed hydrogen refuelling solutions for application in inland shipping and
short-distance maritime operations

To focus on either a stationary (pipe-to-ship) or on a floating (ship-to-ship or platform-to-ship) solution

. = Demonstrate smart and safe logistics solutions and develop a market standard to support front-running shipping projects.

{é;} = Techno-economic analysis of the proposed solution.
= Standardisation of the developed engineering solutions, including components such as refueller, connections, nozzles, as well as of

fuelling protocols, is also a key priority.
- Co-funded by
the European Union

= Synergies with HORIZON-JTI-CLEANH2-2022-03-05 — inland shipping flagship.

EUROPEAN PARTNERSHIP




SRIA: Research & Innovation Activities 20

Transport Applications

- e Waterborne
\ ®
\ Q Rail

Aeronautic 9
@

Distribution and Storage - Horizontal Activities

Co-funded by
EUROPEAN PARTNERSHIP the European Union




{{;Sfﬁ':,;'!;’.:?ge" Transport Overview

‘(57 Main Focus

= Adaptation of key FC system components for heavy duty applications
= Push toward aviation propulsion: upscaling stack and LH2 storage

= Bringing the learnings from first demonstrations (inland vessels and trucks) to fleets

' What is new

» Large scale demonstration of trucks

= Decarbonisation of the inland waterways
= Cooperation with Connecting Europe Faclility for Transport work programme (AFIF)

= Synergies with HORIZON-JTI-CLEANH2-2022-02-11 — compressed HRS for inland shipping
and short-distance maritime

EUROPEAN PARTNERSHIP

Co-funded by
the European Union




k °,° - —
®0e.,,. Yl e ) s | | [y
® 00 o . | Va La =0 EAVYV/ al JdaValalal
a @ [ A ppih - R YA a |
o000 . - 0= ‘ [” ‘ ‘ \ Y A | ‘ [
e @ l S Al B | | '3(,"' Ol B & =4

=

2 C Transport Overview

Type

TOpIC HORIZON-JTI-CLEANH2-2022-x o

Action

03-01: Development and optimisation of reliable and versatile PEMFC stacks for high power range

S RIA 2x3.5 20/09/2022
applications

03-02: Innovative and optimised MEA components towards next generation of improved PEMFC stacks for

heavy duty vehicles RIA s
03-03: Large scale demonstration of European H2 Heavy Duty Vehicle along the TEN-T corridors A ‘- 30
03-04: Liquid hydrogen tanks for heavy-duty vehicles RIA 2X25
03-05: Large scale demonstration of hydrogen fuel cell propelled inland waterway vessels 1A ‘- 15
03-06: Development and optimisation of a dedicated Fuel Cells for Aviation: from dedicated stack (100s kW)

RIA 20
up to full system (MWSs)
03-07: Development of specific aviation cryogenic storage system with a gauging, fuel metering, heat RIA 10
management and monitoring system
03-08: Development and optimisation of a dedicated Fuel Cells for Aviation: disruptive next-gen high RIA 5

temperature Fuel Cells technology for future aviation

Co-funded by
EUROPEAN PARTNERSHIP the European Union




23

g:’s;';g_:‘g{;r@"t'r‘,;'ysd,{fge" Transport - Topics

HORIZON-JTI-CLEANH2-2022-03-03: Large scale demonstration of European H2 Heavy Duty
Vehicle along the TEN-T corridors e

' Deployment and operation in real-life conditions of 150 FCH trucks.

= Trucks rigid or tractors
= Minimum range for 50% of the trucks: 600 km and at least 65% of the fleet should be long haul: > 37 tons

= Trucks to be operated for a minimum of 2 years, yearly minimum milage 40,000/60,000 km (distribution/long haul)
= Solid data monitoring strategy

= Deployment along the core and comprehensive TEN-T corridors — complementary proposal to CEF Transport for the HRS funding

©

HORIZON-JTI-CLEANH2-2022 -03-05: Large scale demonstration of hydrogen fuel cell
propelled inland waterway vessels

@ Deployment of 5 inland waterway vessels with fuel cells and electric propulsion.

FC power >500kW and preferably at 1 MW scale (modular and easy-to-scale solution)
= Bunker hydrogen in at least 2 different ports
= Deployment along the core and comprehensive TEN-T corridors — complementary proposal to CEF Transport for the HRS funding

Co-funded by
EUROPEAN PARTNERSHIP the European Union

. °. = Retrofitting and/or new build with a focus on converting ship types with the highest impact on emissions




Stationary

®
o / o Fuel Cells

o
\ . Turbines,
Stationary Boilers,

Applications Burners

Distribution and Storage

EUROPEAN PARTNERSHIP
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i cleantydogen  Clean Heat and Power . %%
;. Partnership _ °. @
Overview . ®
O
@ O
. °. ©
Main Focus o ©
. @
= Cost reduction through manufacturing . '. ‘
= Fuel and technology diversification o
» Enhanced system flexibility . °
®
. ®
o ®
°% o
What is new o ©
- o O
o000
= Automation of manufacturing, equipment manufacturers at the core of the action .“’ :
= (as turbines running on 0-100% HZ In gas ° ‘0 "

Co-funded by

EUROPEAN PARTNERSHIP the European Union
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clean Hydrogen  Clean Heat and Power Overview

i Partnersh||5

TOpIC HORIZON-JTI-CLEANH2-2022-x wype of ige | Deadiine

N 04-01: Design and industrial deployment of innovative manufacturing processes for

solid oxide fuel cells systems and fuel cell components A !
04-02: Ammonia powered fuel cell system focusing on superior efficiency, durable RIA 4
operation and design optimization

04-03: Reversible SOC system development, operation and energy system (grid) RIA X
Integration '
04-04: Dry Low NOx combustion of hydrogen-enriched fuels at high-pressure RIA 2X4

conditions for gas turbine applications

Co-funded by
EUROPEAN PARTNERSHIP the European Union
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Clean Heat and Power - Topics

HORIZON-JTI-CLEANH2-2022-04-01: Design and industrial deployment of innovative
manufacturing processes for Solid Oxide Fuel Cells systems and fuel cell components

Automation of time-consuming manufacturing steps and time/resource efficient quality control

= adaptation & development of manufacturing processes on prototype tool, progress measured by increase In
y @ Market Readiness Level (MRL)

= automation/equipment manufacturer/s at the core => beneficial to all SOC manufacturers

= several manufacturing processes can be targeted

= synergies with Made in Europe partnership to be explored

= target: stack production cost <800 €/kW @ annual production volume of 100 MW (single manufacturing line)

Co-funded by
EUROPEAN PARTNERSHIP the European Union



Cross-cutting

Hydrogen Valleys

Strategic Research
Challenges

Distribution and Storage - Horizontal Activities

EUROPEAN PARTNERSHIP
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. partnership Cross-cutting Issues - Overview °. "o _'®
@ O
N ° o
Main Focus o ©®
. ©
= Ralse public awareness and trust towards Fuel Cells and Hydrogen technologies . o ‘
= Safety-related aspects of (1) Cryogenic H, transfers for mobile applications, (i) H, injection ®
management at network-wide level L% e
= Test methods and requirements for measuring devices in the gas network o
[
= Support cooperation with the African continent o ®
. o O
What is new ® g
o O
» Guidance for raising awareness and trust in the public and key stakeholders in Europe .' ® :
» Addressing safety aspects on (1) new distribution applications, and (il)) network management ‘0

* Test methods and limits and tolerances for currently used devices

= Shape future cooperation with African countries on renewable H, tech. oo

Co-funded by

EUROPEAN PARTNERSHIP the European Union



clean Hydrogen — CroSSs-cutting Issues Overview

..... Partnersh||5

TOpIC HORIZON-JTI-CLEANH2-2022-x

30

Type of

Action

05-01: Public understanding of hydrogen and fuel cell technologies

05-02: Safety of cryogenic hydrogen transfer technologies in public areas for mobile
applications

05-03: Safe hydrogen injection management at network-wide level: towards European
gas sector transition

05-04: Development of validated test methods and requirements for measuring
devices intended for measuring NG/H2 mixtures

05-05: Research & Innovation co-operation with Africa on hydrogen

EUROPEAN PARTNERSHIP

CSA 1
RIA 2
RIA 3
RIA 2
CSA 1

Co-funded by
the European Union
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Hydrogen Valleys & Strategic
Research Challenges Overview

Partnership

TOpIC HORIZON-JTI-CLEANH2-2022-x ?“;g)get

06-01: Hydrogen Valleys (large-scale) A ‘-

06-02: Hydrogen Valleys (small-scale) A ‘- 8

TOopiC HORIZON-JTI-CLEANH2-2022-x ?“;g)get

07-01: Addressing the sustainability and criticality of electrolyser and fuel cell
materials
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- parmership | Hydrogen Valleys - Topics

.
HORIZON-JTI-CLEANH2-2022-06-01: Hydrogen Valleys (large-scale) ‘

Develop, deploy and demonstrate a large-scale H, Valley with interlinkages outside its boundaries

= Production of = 5,000 tonnes of renewable H, per year using new hydrogen production capacity (GOs)

= =2 FCH applications from = 2 sectors (energy, industry, transport)

= Demonstrate: existing/new H, markets, contribution to economic growth, impact and replicability, commitment of stakeholders

* Financing structure and strategy describing the business model, including envisaged sources of co-funding/co-financing needed

HORIZON-JTI-CLEANH2-2022-06-02: Hydrogen Valleys (small-scale)

' Develop, deploy and demonstrate a smaller H,Valley (particular attention to areas of Europe with no/limited presence of H,Valleys)

= Production of = 500 tonnes of renewable H, per year (GOs)
' = Supply more than one end sector or application (mobility, industry energy); >20% H, produced for each of the 2 main applications
= Demonstrate: existing/new H, markets, contribution to economic growth, impact and replicability and commitment of stakeholders

* Financing structure and strategy describing the business model, including envisaged sources of co-funding/ co-financing needed

Co-funded by
EUROPEAN PARTNERSHIP the European Union
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+ parnership  Strategic Research Challenges - Topic

HORIZON-JTI-CLEANH2-2022-07-01: Addressing the sustainability and criticality of
electrolyser and fuel cell materials

Removing the CRMs and materials of environmental concerns from electrolysers and fuel cells

= Development of low or free-CRM catalysts and poly/perfluoroalkyls-free ionomers according to SRIA's KPls
' = |Improvement of CRM and ionomer recycling from scraps, wastes and end-of-life equipment

= Three innovative solutions for each PEM, AEM, AEL, PCC and SOC technologies

= Breakthroughs In electrocatalysts, coatings, electrode architectures and cell designs

= Life cycle analyses

Co-funded by
EUROPEAN PARTNERSHIP the European Union
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i Clean Hydrog * Flagship projects . O & °
Partnershlp expected to have significant impact in accelerating the transition to a hydrogen o
s economy, to demonstrate the viability of clean hydrogen solutions at scale O
: _— ® ‘
Topic HORIZON-JTI-CLEANH2-2022-x Seal of Limited °
. Excell JU O
ence funding ‘ .
(2) (6) 0 O
o ©
01-08: multi-MW electrolysers in industrial applications X X 20/09 ‘
Complex projects
01-10: offshore RES to H2 X X requiring special
conditions and
03-03: HD Trucks along TEN-T X X X preparation (in particular
on synergies with
03-05: H2 (FC) inland waterway vessels (TEN-T) X X X CEF/ reglonal funds)
~urther guidance
06-01: H2Valleys (large) X X X X 20/09 provided by the_ O
Programme Office ®
06-02: H2Valleys (small) X X X X 20/09 (contact us!) > .‘
- Six Innovation Actions considered of strategic importance (combined budget of EUR 116 million) ®
- Normally, first-of-a-kind demonstration at scale, in real operational environment of the different O “ ® o
generations of hydrogen products (including sectoral integration such as Hydrogen Valleys). .

- Concrete synergies with other programmes and instruments (such as other partnerships © o o
or other instruments at EU, national or regional level) o

EUROPEAN PARTNERSHIP

Co-funded by
the European Union




S5 . . . o _*
i Glean Hydrogen Novelties in the call conditions . %%
i Partnership - 9
) o
o ° . 0“
0‘ ®
Full capitalised costs for purchases Seal of Excellence .

(equipment, infrastructure or other assets purchased specifically for the action)

For the topics listed below, In line with the Clean
Hydrogen JU SRIA, mostly large-scale demonstrators
or flagship projects specific equipment,
Infrastructure or other assets purchased specifically
for the action (or developed as part of the action
tasks) can exceptionally be declared as full
capitalised costs.

EUROPEAN PARTNERSHIP

For two topics in the Call (related to H2 Valleys) the :
‘Seal of Excellence’ will be awarded to applications e
exceeding all of the evaluation thresholds set out in this e
Annual Work Programme but cannot be funded due to ©

lack of budget available to the call. :
®

Co-funded by
the European Union



Maximum EU/JU funding per topic

- Additional eligibility criterion to Ilimit the Clean
Hydrogen JU requested contribution

- For actions performed at high TRL level, including
demonstration in_real operation environment and with
important involvement from industrial stakeholders and/or
end users such as public_ authorities

- Expected to leverage co-funding as commitment from
stakeholders. e.g. through the private investment or co-
funding from regional/local funds

EUROPEAN PARTNERSHIP

# Clean Hydrogen Novelties in the call conditions - %o

¥ Hydrogen @ Hydrogen Europe

v Europe v Research

Involvement of private members

- Additional eligibility criterion to ensure that one
partner in the consortium is a member of either
Hydrogen Europe or Hydrogen Europe Research

- For topics targeting actions for large-scale
demonstrations, flagship _projects and _strateqic
research _actions, where the industrial and research
partners of the JU play a key role in accelerating the
commercialization of hydrogen technologies

Co-funded by
the European Union




Synergiles

Opportunities for synergies — for all applicants (in particular flagship projects)

« Possibilities for complementary funding from other R&I- Call 2022 specific requirements;

relevant EU, national or regional programmes (such as
European Structural and Investment Funds, Recovery and
Resilience Facility, Just Transition Fund, Connecting Europe
~acility, Innovation Fund, Modernisation Fund, LIFE,
nvesteEU, etc.), as well as private funds or financial
Instruments.

* Encouraged to consult the national recovery and resilience
plans In order to identify specific mentions of synergies
with Horizon Europe and to detect further opportunities for
complementarity between the plans’ rich R&l portfolio and the
Framework Programme.

« Specific opportunities for synergies with other partnerships
have been included in some topics’ description.

 Whenever synergies are foreseen, they should be reflected in
a financing structure and strategy describing the
business model, including envisaged sources of co-
funding/co-financing and in line with state-aid rules.

EUROPEAN PARTNERSHIP

 Two flagship topics (deployment of hydrogen trucks and

« Additional two flagship topics (Hydrogen Valleys) strongly

Inland vessels) In the Call 2022 strongly recommend
synergies/complementary funding for the H2 refuelling
Infrastructure from the Connection Europe Facility for
Transport (realisation of the alternative fuels targets for
hydrogen along the TEN-T networks)

recommend synergies/complementary funding from
regional/local funding and foresee the awarding of a ‘Seal
of Excellence’ to applications which cannot be funded due to
lack of budget, therefore increased chances to find alternative
funding In other Union programmes, including those managed
by national or regional Managing Authorities.

Co-funded by
the European Union



£ Glean Hydrogen Safety Plans and Guarantee of Origin e @ °
.::i. Partnershlp ° ¢
@ O
Safety Plans CertifHy ° o
o ©
 For all topics a ‘safety by design’ approach should  For some of the topics involving Innovation Actions e« @
be considered. In particular, for topics Involving it Is expected that Guarantees of Origin (GOs) will ‘
Innovation Actions proposals should provide a be used to prove the renewable character of the .. ®
preliminary draft on ‘hydrogen safety planning and hydrogen that is produced/used. ° o
management’ at the project level, which will be Projects with hydrogen
further developed during project implementation production/consumption:

(deliverables to be reviewed by the European

lydrogen Safety Panel) * |ssuance/purchase and subsequent cancellation

of GOs from the relevant Member State Issuing

 For topics involving Research and Innovation Actions or body;
Innovation Actions, projects should foresee to report
any safety-related event that may occur during the

 |If the latter Is not yet available, the consortium

project implementation to the European may proceed with the issuance/purchase and
Commission's Joint _Research Centre (JRC) cancellation of non-governmental certificates.‘ “ P
dedicated database HIAD through mailbox JRC-PTT- CertifH
(e.g CertifHy). ®
H2SAFETY@ec.europa.eu ° o ® ® °
®

Co-funded by
EUROPEAN PARTNERSHIP the European Union
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® 0,

o Explicit encouragement for
. partnership | International Collaboration ‘

f Mission Innovation 2.0

' For some identified topics, proposals are expected to contribute towards the activities of Mission Innovation 2.0 -

Clean Hydrogen Mission. Cooperation with entities from Clean Hydrogen Mission member countries, which are

neither EU Member States nor Horizon Europe Associated countries, is encouraged.

' In recognition of the benefits that international collaboration can bring, encouragement of international
collaboration beyond EU Member States and Horizon Europe Associated Countries could be foreseen.
A particular example is topic HORIZON-JTI-CLEANHZ2-2022-05-05: Research & Innovation co-operation with Africa on
hydrogen, in which additional eligibility criteria have been introduced to allow African countries to
i) participate in proposal,
ii) be eligible for funding and

iii) ensure a sufficient geographical coverage of the African continent.

Co-funded by

EUROPEAN PARTNERSHIP the European Union
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{# Clean Hydrogen Summary of novelties/call conditions elementsto pay _ @ ° .‘
i Partnership attention to: e ©
L O o
N Sustainability and o O
EU competitiveness and circularity O ®
Industrial leadership Q
o ©
N . v ©
W S —— Activities developing test e ©® |
i, ®E 0 w B protocols o O
Opport_unities for ' -« o
synergies ‘o
Regulation, Codes and ‘e
Standards : o
Contribution to the O ®
monitoring framework Q
(TRUST database) Guarantees of origin of : :
3 N SN S hydrogen o0 O
International e e o0
Collaboration ® 0o 9 ¢
O
o4 ¢
O
Involvement of private O ..
members (HE/HER) ®
Limited JU
EUROPEAN PARTNERSHIP fU nd | ng/CO ntrl b Ut 1on ﬁlne-fél:ri:iahz Union




# Clean Hydrogen  Evaluation by Independent experts o

.....

European Commission database of experts
Register through the Funding & tender opportunities Portal and
notify us with your interest

25% new experts

Selection of experts
= High level of skill, experience and knowledge
* |ndependence and absence of conflict of interest

And a balance In terms of:

geographical diversity

gender

where appropriate, the private and public sectors, and

an appropriate ‘rotation’ from year to year. ’ % Network with fellows

In principle, each proposal will be examined by at least three experts

Presence of one or more independent observers
Experts that have a conflict of interests will be excluded by us'!

Co-funded by

EUROPEAN PARTNERSHIP  https://ec.europa.eu/info/funding-tenders/opportunities/portal/screen/work-as-an-expert the European Union
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e®® ®isie
e® . e
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® o -
® _©® o
®
(P
.

Clean Hydrogen Resources and Support

Funding and Tenders Opportunities Portal g o | FUNiNg &tender opportunities

Commission

| A | SEARCH FUNDING & TENDERS ~ HOW TO PARTICIPATE ™ PROJECTS &RESULTS  WORK AS AN EXPERT

Get Support

- Proposals Evaluation Services may not be available on Monday 14th of March from 08:00 to 09:00 (CET), while systoeaes ey ologize for the inconvenience this may caus:

FAQ

Helpdesk & Support Services

All documents will be unavailable in the Grants and Audits Management Services, in the Participant Register Services 122, between 12:30 and 13:00 CET. FPlease ret

Support videos

* Online Manual Is your guide on the procedures from
proposal submission to managing your grant Helpdesk & Support Services

Pleaze nate that due to the measures related to the COVID-19 outbreak our IT Helpdesk works in non-standard remate operation, which could introduce some handling delays.

= Funding & Tender Portal FAQ find the answers to most —
frequently asked questions on submission of proposals, I ) e
evaluation and grant management S ’

Filter by prograrmime

» Research Enquiry Service enquiries about the validation selecta Progamme.. - O Europe Direc
process of the legal entities J

= PROJECTS@clean-hydrogen.europa.eu

Co-funded by
EUROPEAN PARTNERSHIP the European Union


https://ec.europa.eu/info/funding-tenders/opportunities/portal/screen/home
https://webgate.ec.europa.eu/funding-tenders-opportunities/display/OM/Online+Manual
https://ec.europa.eu/info/funding-tenders/opportunities/portal/screen/support/faq
https://forms-edcc.conectys.com/forms/public/resOtherValidationForm.xhtml
mailto:PROJECTS@clean-hydrogen.europa.eu

:‘::. Clean Hydrogen * | AGENCIA NACIONAL
Partnersh|p AN DE INOVACAO

e 0...
° .
’ . 'o -
e ®'s wiaitae R Portugal in Europe
See.. p E I N Research and Innovation Network

Rules for
participation, call
conditions,
evaluation and

submission

Pedro GUEDES DE CAMPQOS
Clean Hydrogen Joint Undertaking

EUROPEAN PARTNERSHIP
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frr Clean Hydrogen

Partnersh-p Applicable rules " HorizonEU

General Annexes to Horizon Europe

= Admissibility (Annex A)

General = Eligibility (Annex B)
conditions * Financial and operational capacity and exclusion
Call: HORIZON-JU-CLEANHZ2-2022 (Annex C)

= Award criteria (Annex D)
= Documents (Annex E)
* Procedure (Annex F)

Total budget: EUR 300.5 mn

Publication date: 15t March 2022
Opening of submission: 31t March 2022

Others importants aspects:
* TRL, Gender equality plan

Deadlines:
= 31t May 2022 (26 topics)
= 20t September 2022 (15 different topics)

: ....... glean Hydﬁ‘oge“
t
Work Programme 2022 ar o

May introduce additional eligibility criteria:
= Maximum contribution per topic

= Consortium composition

= Participation of African countries

Co-funded by
EUROPEAN PARTNERSHIP the European Union




% Clean Hydrogen  Apnexes A, B and E — Admissibility, eligibilityand « ®e¢ ~ @
iy, Partnership  documents

A proposal is ADMISSIBLE, when:

= Submitted electronically via the Funders & Tenders Portal on time

= Readable, accessible and printable

= Complete (admin data, proposal description, operational capacity, etc.)

= Must include a plan for the exploitation and dissemination of the results

= Consist of 2 parts:
= Part A: administrative and budgetary data
= Part B: technical description

A proposal iIs ELIGIBLE, when:

= In line with the topic and call conditions, with exclusive focus on civil

applications
= Complies with consortium composition:
. . . . ®
- At least one independent legal entity established in a Member State o 0 4
RIA and IA | - And at least two other independent legal entities, each established in different o o ®
Member States or Associated Countries. o®?® ° O
. . . . o
_ - At least one legal entity established in a Member State or Associated Country ' e
o-funded by

EUROPEAN PARTNERSHIP the European Union

https://ec.europa.eu/info/research-and-innovation/strateqy/strateqy-2020-2024/europe-world/international-cooperation en#countries-and-regions



https://ec.europa.eu/info/research-and-innovation/strategy/strategy-2020-2024/europe-world/international-cooperation_en#countries-and-regions

46
‘i Clean Hydrogen |International participation and - %o o ®
i, Partnership  Eligibility for funding o R
® . ‘
Applicants from all over the world can participate (except entities subject to EU ®
restrictive measures — see EU Sanctions map) " ®

Yet, to be eligible for funding, applicants must be established in one of the eligible countries, i.e.:
= The EU members states and their overseas countries and territories

= Countries associated to Horizon Europe

= Low and middle-income countries: Afghanistan, Algeria, ... , Zambia, Zimbabwe
= Exceptionally, any other country, If

—=  Their country is explicitly identified in the call for proposals as being eligible for funding

= The Clean Hydrogen JU considers that their participation as a beneficiary is essential for
Implementing the project

If not eligible for funding, applicants will have to participate at their own cost.

These participants should explain in the proposal how their funding will be securgd..

: : : : : : : , Co-funded by
EUROPEAN PARTNERSHIP https://ec.europa.eu/info/research-and-innovation/strategy/strategy-2020-2024/europe-world/international-cooperation_en#countries-and-regions H

the European Union



https://www.sanctionsmap.eu/#/main
https://ec.europa.eu/info/research-and-innovation/strategy/strategy-2020-2024/europe-world/international-cooperation_en#countries-and-regions
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A0 ® ‘ '
i partnership  Gender equality plan, and other considerations L@
S ®
. O
Gender Equality Plan o
As an ELIGIBILITY criterion, public bodies, research organisations and higher o ®
education establishments from Member States and Associated Countries are o ©

required to have in place a gender equality plan, covering:

" Publication: a formal document published on the institution’s «  \york-life balance and organisational culture

website and signed by the top management; = gender balance in leadership and decision-making
= Dedicated resources: commitment of resources and = gender equality in recruitment and career progression
expertise in gender equality to implement the plan = integration of the gender dimension into research and
= Data collection and monitoring: sex/gender disaggregated teaching content
data on personnel (and students, for the establishments = measures against gender-based violence, including
concerned) and annual reporting based on indicators sexual harassment.

= Training: awareness raising/training on gender equality and
unconscious gender biases for staff and decision-makers

Additional possible considerations by evaluators

= Dual use and exclusive focus on civil applications — simple check via a separate question o ©
= Respect of the “Do No Significant Harm” principle, under criteria Excellence + Impact
= Robustness of Artificial Intelligence based systems, under criterion Excellence

Co-funded by
the European Union

EUROPEAN PARTNERSHIP
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S h Annex C — Financial and operational capacity
& Nkt and exclusion

Financial Capacity:

Information:

= Coordinator completes a self-assessment at the proposal stage
i o | KCa acity and rO\?hOfeex?ent o
L d the
articipant, an< =’

. L . . . m as a
Operational Capacity (including operational resources - human, technical which the CO“E)Or:her the
and other) - Scored by the experts under implementation, based on partners whole brings gﬂ_‘se

wecessa\’y expe _/

~

= Qualifications and experience of staff pant has, Of

& Each individual particl

= Description of the consortium participants oxceptionally will have In dt\ge ;\Tr?out
: : : : [ e
= List of EU-funded actions/projects in the last 4 years ompetence and eXpeneng ok plan?
C i tasks in the propos®

Exclusion:
= |f subject to EU administrative sanctions or in exclusion situations
= Misrepresented information or involved In the call preparation and create a distortion of competition

Co-funded by
EUROPEAN PARTNERSHIP the European Union
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Annex D — Award criteria, scores, weighting

iy, Partnership and thresholds
The proposals will be evaluated against the following award criteria: . le in
= Excellence [ Evaluation grid availab
* Impact . Annex D ~

= Quality and efficiency of the implementation

Excellence Impact Implementation
Excellent - — — —
Very good - d] ----------------------------------------------- Thresholds apply to:
o Individual criterion, score must be
Good - é > 3
| é - Overall score must be = 10
Fair -
Poor - ﬂ °

Co-funded by
the European Union
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S Clean Hydrogen

partne.-sh.p Applicable rules

General Annexes to Horizon Europe

General
conditions

P Clean Hydrogen

I
.s

Work Programme 2022 '1"_j._f?rt“efshlp

Total budget: EUR 300.5 mn = Maximum contribution per topic (relevant

for 6 topics):
“The maximum Clean Hydrogen JU
contribution is .... proposals requesting JU
contribution above this amount will not be
evaluated”

Publication date: 15t March 2022
Opening of submission: 31t March 2022

Deadlines:
= 31t May 2022 (26 topics)

= Consortium composition (relevant for 10
= 20t September 2022 (15 different topics)

topics):
“At least one partner in the consortium must be a
member of either Hydrogen Europe or Hydrogen
Europe Research”

= Participation of African countries (relevant for 1 topic)
“... Participants in the African Union are exceptionally eligible

for EU funding” Co-funded by
EUROPEAN PARTNERSHIP -

the European Union




..... Partnershlp

.....

Receipt of Individual Consensus

proposals evaluation

group

Admissibility/eligibility Experts assess All individual experts
check . proposals individually. : discuss together to agree
. onacommon position,
Allocation of proposals to Minimum of three - including comments and
evaluators . experts per proposal . scores for each proposal.
. (but often more than 5
three).

EUROPEAN PARTNERSHIP

...... " Clean Hydrogen Submission and Evaluation process

Panel review

The panel of experts
reach an agreement on
the scores and
comments for all
proposals within a call,
checking consistency

across the evaluations.

If necessary, resolve
cases where evaluators
were unable to agree.

Rank the proposals
with the same score

o1

Finalisation

. The Clean Hydrogen JU
. reviews the results of the
. experts’ evaluation and

. puts together the final

. ranking list.

Co-funded by
the European Union



Application form (proposal template)

rrrrrrrrrrrrrrrrrrrrr

mmmmmmmmmmmmmmmmmmmmm

The proposal contains two parts:

Thve sechual Wel s and lsplabis, provides n e 0 ee simesion spsmm ude the Funing e Tendes

=  Part A (web-based administrative forms) is generated by the

- PartA IT system. It is based on the information entered by the
Administrative Forms participants through the submission system in the Funding &
Tenders Portal.

= Part B is the narrative part that includes three sections that each
correspond to an evaluation criterion. Part B needs to be
uploaded as a PDF document following the templates
downloaded by the applicants in the submission system for the
specific call or topic.

Part B
Technical Description

Co-funded by

EUROPEAN PARTNERSHIP the European Union


https://ec.europa.eu/info/funding-tenders/opportunities/docs/2021-2027/horizon/temp-form/af/af_he-ria-ia_en.pdf
https://ec.europa.eu/info/funding-tenders/opportunities/portal/screen/home
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i°€)_‘ff3..}j§l.}Partnership New features in the Horizon Europe proposal

= Researchers table — = Glossary of terms.
needed to follow up = Ethics self-assessment .
= Consistency on the use
researchers careers . . . . .
(HE indicator) =  Security guestionnaire of terminology Is
(NEW! in all HE ensured in all project
= Role of participating proposals) phases (from WP to
organisation . Information on proposal and reporting)
= Self-declaration on participants’ previous = Extensive explanations
gender equality plan activities related to the on what exactly should
call be included in each
| section.

Co-funded by
EUROPEAN PARTNERSHIP the European Union
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. CleanHydrogen 8 months for time to grant, from call deadline

i Partnership .
to signature of the grant agreement
Admissibility Eligibility Evaluation of Grant Grant
Check Check Proposals Preparation Signature

o o

Quality of the proposal is key !

Call deadline = Signature of = The experts evaluate each proposal as submitted
Grant Agreement ~ =The experts do not recommend substantial
modifications
31st May 2022 => 31st January 2023

= [f the experts identify significant shortcomings, they
must reflect those In a lower score for the relevant
criterion

201 Sept. 2022 > 20t May 2023

Co-funded by
EUROPEAN PARTNERSHIP the European Union



Pedro GUEDES DE CAMPOS
Financial Engineering Officer

pedro.qguedes-de-campos@clean-hydrogen.europa.eu
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For further information
https://www.clean-hydrogen.europa.eu/
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https://www.clean-hydrogen.europa.eu/
mailto:Mirela.Atanasiu@clean-hydrogen.europa.eu
https://twitter.com/CleanHydrogenEU
https://www.linkedin.com/company/clean-hydrogen-partnership
https://www.youtube.com/FCHJU

