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ELECTROLIFE

Enhance durability of electrolyser lechnologies
- Electrolife: Enhance knowledge on comprehensive electrolyser ‘ ﬂ h | ELECTRQUFE

technology degradation through modelling, testing, and lifetime
prediction, toward industrial implementation.

- ELECTROLIFE aims to advance the understanding of electrolyzer f] ovictves =) concept
degradation mechanisms and improve cell performance to boost '
efficiency, reduce critical material use, and extend system lifetime. = .

* How?

* Through a combination of experimental testing, multiphysics = =
modelling, and prototyping, the project supports the industrial = - r.% B

implementation of durable, scalable, and recyclable green hydrogen

technologies.
Acronym: ELECTROLIFE

 Ultimately, ELECTROLIFE seeks to accelerate the decarbonization of Duration: 60 months
European industry by overcoming current limitations in electrolysis

_ Start date: O1 January 2024
technologies.

End date: 31 December 2028
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Approach

The ELECTROLIFE concept and architecture is unique because focus its Enhance durability of electrolyser technologies
research activities on all the 5 today classified electrolysis technologies, in ‘ ﬂ., h_ |

order to approach with the same structured methodology all the paths to

understanding and modeling the degradation mechanisms of different
electrochemical systems, to develop and assess improved electrochemical e
cells and stacks (especially under dynamic use and operational stress) and to Electrolyte

. . . . weabon M annductmy OF conduct
validate technologies and diagnostic tools (SoH). Ethhe = s
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Keystones

The ELECTROLIFE concept consist of 8 keystones (KS):
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Figure. Overview of the five electrolysis technologies studied in ELECTROLIFE

KS1: Identification and comprehension of degradation phenomena that affect the 5 (AEL, AEMEL, PEMEL, SOEL, and PCCEL) technologies
involved

KS2: Development of degradation and lifetime prediction models
KS3: Development of testing procedures for degradation assessment
KS4: Development of ad-hoc testing and diagnostic tools

KS5: Technologies development and optimization

KS6: Execution of test campaigns on the 5 electrolysis technologies
KS7: Validation of the degradation models and diagnostic tools
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ELECTROLIFE in figures

ELECTROLIFE in figures

40% progress 9.995.705,00 €

of the total project. funding from the European Commission
ELECTROLIFE started at January 2024 in Horizon Eurcpe program.

and will run for 60 months.

https://cordis.europa.eu/project/id/101137802
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17 partners

from % different countries.

Duration: 60 months

Start date: O1 January 2024
End date: 31 December 2028
Total budget: €9.995.705,00
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https://electrolife-project.eu/

ELECTROLIFE Partners
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General assemblies and partners
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EEIE?T(;?)TT;?'ASESTmbIV (#gAO3) of Second General Assembly (#GA02) of Typical meetings: big crowd,
In triangen, Hermany ELECTROLIFE in Ancona, Italy bigger ideas

UML) LR

Four General Assembly (#GA04) of
ELECTROLIFE in Tallin, Estonia Kick-off meeting (#GA01) of
ELECTROLIFE in Torino, Italy
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Overall Approach and Key Activities

Monitoring and diagnostic tools
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Key Act1v1t1es

Testing of all Electrolyzer Types

* Testing of AEL, AEMEL, PEMEL,
SOEL, and PCCEL at the stack
level (TRL 5).

Durability Testing:

* Conducting durability tests for
10,000 hours.

* Applying RES profiles to assess
durability.

Degradation Modeling:

* Developing and validating
degradation models at both single-
cell and stack levels.

Economic Evaluation:

* Evaluating the Levelized Cost of
Hydrogen (LCOH) for specific
scenarios.
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Results: Degradation factors, degradation mechanisms and degradation effects

P laecraguse
QAN 10EKITIR Enhance durability of electrolyser technologies
Summary
s T . ELECTR LIFE
HORIZON EUROPE PROGRAMME L1 mroductos W0

TOPIC HORIZON-JTHCLEANSZ-2023-1 L1 Dlectrotyss Technakagies Overvew 0
GANo. 101137802

13 Structure and Acceislabiy of the Document 1
14 Termeckegy o
ELECTROLIFE 1 Dwgradation mecharsum 1Y
21 Degraanon machannm relatod 1 Catays! inmstan ity 5
¥ & & » " " 1 Degradusion mactuernees ekated 111 Lhe itatdey of the sepaator, memistares andd
h fedge on compr electrolysers technologies F:
OrOmers
degradation through modeling, testing and ietime prevision, :
toward industrial implementation 13 Degrasasion mechanmnms relned tn the imtasdty of the porcut rampont Layer 3 pereti 7 p—— Birarnal ] oG] 80P
AR | Degradeton muechanims relted 1o (he inlatdty of 1he Beacler or rmosoptier pltes . $7
5 Degracemon mactaninms relned 1o the imtadey of Components Byt 10 (ontanitants &d g
) P i
Enhance durablity of slectrolyser lechnologies b X Degrasteton mechemmrs retated th sectiolyte varatiiey inchatry compoution, &
COOCOITANON And flow configwraton n
. EI ECTROLIFE RS 2
1 Aeletion between Dpe stoned MOodes and Degr sdution »
i1 Lead Pacturtion ™ é
1l Portin Lowd (1} €
5
13 On/OMupdes 2% g

"V b 14 Syrwegrtsc [ects Ita
Deliverable report 15 Temperats 2 l
D2.1 - Degradation phenomena compendium 38, ey " ety Pertormance Reibilty o
7 Warter Fiow rate and qualey M Gas Crossover Lower Bificlency. Reduced System Avallability Higher Operational Costs
Pressure Instabilities Higher Energy Consumption Increased Downtime Environmental Impact
18 AMomates stack gower sopgly M ‘g Thermal Runaway Decline in Hydrogen Purity Operational Instability Longer Payback Periods
X = Contaminant Risks Reduced Output Shortened Uifespan
19 Dowroomestsl conditions, Mechancal el swal lakage; ROP ” @ Malfunction Risks
110 Stressces Gurnmared degadation lacior on pesformance. | 37
111 impect of Degragetion factan on Periormance and Retlesdny "
4 Inebentinial arsd Sertrers supotmeey of thes toged m
£ funded gromet asalnin 105
€ Characterizatin techasguns 12 S t I .
T Esgloriag mtercosnscliom betwees Technologhes 136 e e n eX S I d e
5 Comchusiont 113

D21~ « Sugiadation phevarrers enpandan » (U
e -

https://electrolife-project.eu/wp-content/uploads/sites/24/2025/02/ELECTROLIFE_D2.1-Degradation-phenomena-compendium_PUB_final.pdf

Co-funded by the European Union. Views and opinions expressed are however those of the author(s) only and do not
necessarily reflect those of the European Union or the Clean Hydrogen Partnership. Neither the European Union nor the
granting authority can be held responsible for them.

Clean Hydrogen

Partnership

Cotundod by
v Ewropean Unlon

ELECTROLIFE | GA#101137802 | Webinar: Advancing Online Diagnostics and Building Durable Electrolysis Systems for Europe's Hydrogen Future. Date: 29.01.2026




Results: Degradation factors, degradation mechanisms and degradation effects
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8¢ Figure illustrates the degradation process in three
o Catalyst Layer degradation Separaton membranes and Porous transport layer degradation Bipolar or Monopolar Plates degradation .
E § ' lonamers degratdation : ; v | ' : Iayers'
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a The figure highlights how factors lead to

mechanisms, which in turn cause measurable
degradation effects.
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Results: Harmonised protocols for LTEL
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Results: Specifications of the testing tools
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Test bench ' ! :
Provider LoccioNnt 1y LoccioN LOCCIONI || LOCCIONI LOCCIONI \.J
Laboratory | @) JULICH RU== G i pilTU () e <@=)> Detail engineering of stacks and test bench:
o @uiknergy || Hhaogen || ERSDww @ =CERIONICS Specifications and requirements of the stacks to be tested

manufacturer § § § i were discussed between three actors (Test bench Provider,
Laboratories and stack manufacturer):
* Test Bench provider (Loccioni)

AEM * Stack manufacturers (1s1, Stargate, PF/Hyter, Solydera,
¥ ||G==0 N5 Kerionics)
§ By 22 5 el o » RTOs owners of labs (Polito, FAU, GRAZ, Julich)

* PEMEL, AEL, AEMEL, SOEL and PCCEL

» Stack specifications, requirements for stack
manufacturers; Requirements For Laboratories
and Rtos; Specifications of Testing Tools.

== g oo e Test bench design & construction (*indicative):
P o ol P onr AR st Do e Example of PI&D for AEMEL

[a] EU harmonised protocols for testing of low temperature water electrolysis. https://op.europa.eu/en/publication-detail/-/publication/bbbeba00-ee82-11eb-a71c-01laa75ed71al
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Results: Test benches manufacturing

Enhance durability of electrolyser technologies

. =l ELECTROLIFE

LOCCIONI
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*Courtesy image: Loccioni
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