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Experiment of a PEM electrolyser exposed to motion
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Offshore H, production design

Definition of H2
production facilities
coupled with offshore wind

Decentralized: 15 MW Floating Wind Turbine

with 10 MW electrolysis capacity

B. Auriac (2025) Feasibility of decentralized H2
production from offshore wind, WindEurope Annual
Event, Copenhagen, Denmark

Centralized: Offgrid 760 MW Floating
offshore hydrogen substation coupled with 1
GW offshore wind farm

M. Roulet et al. (2025) Pre-conceptual design of a

floating offshore hydrogen substation, IOWTC,
Toulon, France
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Designed with balance
of plant in mind
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Representative hydrodynamic
simulations performed to assess

the response of the float to motion

c: Elogen




Reminder of the parameters driving H, electrolysis

2H,0 »2H, +20,

Testing influence of motion with lab setup Focusing of the stack

HYDROGEN TREATMEN

ELECTRICITY

WATER TREATMENT

WATER — filtering + (desalination) + demineralization

L» produced water

A. Benmehel et al. (2024) PEM water electrolyzer modeling: Issues and reflections. Energy Conversion and Management, Vol. 24, 100738
https://doi.orq/10.1016/j.ecmx.2024.100738
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Debriefing of the test campaign )ﬁ Laplace @ EFN;%EEEES

Testing influence of motion with lab setup

Laplace lab - CNRS, Toulouse, France

1 kW PEM electrolyser

Focusing on the stack

© Alice Design, Nareerat Jaikaew, Yugana / Noun Project

Froude scaling for consistent accelerations

A 1:9, focus on the biphasic fluids
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Temperature
measurement

|Power supply | :
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cells tension
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- IRAA 02 inlet
Types of motion tested 0, outlet

/

H2 outlet—

Objectives -

© Bakena Studio, Danang Endar / Noun Project
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Experimental setup & measurements channels

Experimental plan measurements overlaid over simulations

Simu. pts. motion envelop 3¢ Expe. pts

Tested with heave, pitch,
and surge motions

Representative amplitude
and frequency

Sinusoidal motion

Heave amp.

Heave amp.
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PEM electrolyser polarisation curve

e N 1.9 4
PEM electrolyser performances defined
by polarisation curves o)
\_ _/ )
>
. . . O LT
Defines electrical consumption @
P=Ul o
N ~ E g
o
4 )
Defines hydrogen production
I 1.5 -
Ny, = —
] H2 = NF oF )

0.0 0.2 0.4 0.6 0.8 1.0 12 1.4
Current density [A/cm?]
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PEM electrolyser performances defined by Polarisation curve
pOIarisation curves Eelec — Eref(Tr P) — Nactivation — Nspecies transport — Nload transport

RT j , RT )i
Eciec = Erer + 55zIn|— ] — RojS — In(1 —-—)

2BF  \Jo BairsnF Jiim
PEM electrolyser polarisation curve Influence of each equation parameter
l_g _ | |
L] L 1l2 1
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Small variations are observed, especially at the Measurements compensated for
beginning of the curve

Day 1 - Pitch motion
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Quantification of influence of pitch motion on , o , ,
Cell tension variations over Pitch frequency and amplitude

cell tension
Heave amplitude [m] Heave amplitude [m]
0.5 1.0 1.5 0.5 1.0 1.5
B EE—— |
Compensated for daily variations > oU. trend
=
.g 0.01- : 0.01- :
g g ! . 0 ® = e g °
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Co.0of b 0.00{ 4
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Observation of an influence of motion on R, ;

polarisation curve variations 05 Alem? ——- 1.5 Alem?
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Observation of an influence of motion on R, ;

polarisation curve variations 0.5 Alem? —— 1.5 Afem?
1.9 1— Average value e 1 Adem?2 motion frequency
-0 +0.008V
Pitch
— le-10
e 'E':;j"-_; i Wind
ey a 25 : Tur:ine
> e ;
. = [a M) i I Floater |Pitch i@
Corroborates previous results 0 4. < L ] MidSea: 1
% . ':-"E 00 ' = ' Level I :"!
o 0.0 0.5 -
g Frequency [Hz]
8 L5+ Static
lllustration on polarization curve & el
1.5 - A 2.5
e k
9 i
S X0 LA S
. <000 053
0.00 0.25 0.50 0.75 1.00 1.25 1.50 Frequency [Hz]

Current density [A/cm?]

15 OPHARM2 Final Webinar



S\ FRANCE

Responding to Surge o ENERGIES

Observation of an influence of motion on R, ;

polarisation curve variations 05 Alem? ——- 1.5 Alem?
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Conclusions and way forward

W.

Experiment focused on stack exclusively, still a need to investigate the whole system

Results depend on stacks geometry and orientation

5,

@ Influence of motion on the degradation and lifetime of the electrolyser is still pending
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Vertical orientation

@

FRANCE
ENERGIES
MARINES

© Iron SV, Kirsh, Rudi Yugana, Sunrise / Noun Project
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Thank you for your attention!
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