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H, production (Billion m?3) source: CEA 2009
Two major take off announced:
/ After 2020 : H, use for energy
[ applications as it is an excellent
energetic vector
5000 > 2020 — Phase 2
H, take off for Energy H, for transports (decentralized
(transports, grid, decentralized and massive production)
4000 and domestic production ) P
EII H, as energy storage
N -
3000
AU SIS 2015-2020 : merchant H,
| Phase 1 } ___ development. Originally from
2000 Merchant H, take off, Methane, it will come more and more
from green sources | from REN sources
1000
H, low Carbon for industries

1995 2000 2005 2010 2015 2020 2025 2030 2050
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Energy Storage market...!

...a large range of technologies...

g 1200
s
z 100.0
§ 800 = ...currently a niche market dominated
o
5
3 600 by one technology!!!
o
S 400 -
E o] 28 y . _ B o 28 g b o C&rgp;:vsvsed Air Energy Storage
g B o umped Hydro
E 0.0 (@) §;$gim3ulfur Battery
o‘)@ \cﬁ}o &\(& \d ‘@d ‘Qg"'d ‘6&0 ?{g)
& § s &@ @"@ & & © @ Lead-Acid Battery
& & & = < & & ~35 MW
i & .
& & & Source: NREL 127,000 Mwe' s Nickel-Cadmium Battery
(&d‘& A 27 MW
e-*db o Flywheels
& <25 MW
o o Lithium-lon Battery
~20 MW
+ Redox-Flow Battery
Source: Fraunhofer Institute, EPRI <3 MW
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Energy Production
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H, Production + Storage

Hz filling station

Unique engineered solution to optimize REN intermittency, grid demand and
green H, distribution
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Battery yield
~0,8

JC 7%

,13#0'%

Electrolysis yield
~0,7

R9

MWh electric valorization, direct or with batteries,
at average prices 55 %40 75 Y4

G("1*$&18*2)

- S ,,8 $n ]u* ) 7—1—4_4_1,_/
Electrolysis Merchant hydrogen
Storage - = market

Hydrogen molecule valorization at 10 %kg (or more)

Equivalent to an electric valorization > 200 €/ MWh for the
REN producer
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PV installation: 380kW,

Elec. production: 1,5 MWh/day in

average
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B1.-*'1.,%/1#%AW%4#1-30*'1.%S %% #+ ("l

Power (Pref) to be announced to grid owner
a day ahead

Growth to Pref = +0,6%*Pref per minute

Decrease to 0 = -0,6%* Pref per minute

Sun from 9am to 17pm

Pref max set by the producer estimated

to 290 kw
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Gectrolyzer: 100 kW
H, storage: 24 kg
Fuel Cell: 30 kw
Loading: 4h - 6h

kUnIoading: 4h - 6h
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+ 0'6%/min
/%90
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r

Cost of storage:
+75 €/MWH
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Delivery of lwatani in Japan

+ E.ON unit which will be
delivered end of March

Nottingham u?ht on ~ = 2 major referencesin Gas
bench - | = & 2in Energy
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