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PROJECT AND GENERAL OBJECTIVES
Ephyra will demonstrate the integration of a first-
of-its-kind renewable hydrogen production facility 
at the industrial scale in south-eastern Europe by 
employing an improved electrolysis technology 
at a scale of 30 MW. The large-scale electroly-
sis technology will be integrated with industrial 
operations within Motor Oil Hellas’s Corinth Re-
finery, one of the top refineries in Europe and 
the largest privately owned industrial complex 
in Greece. It will be operated for at least 2 years 
under commercial conditions and will supply 
renewable hydrogen to the refinery’s processes 
and external end users.

The industrially integrated renewable hydrogen 
production will be developed around a circular 
economy, industrial symbiotic approach, as 
the electrolyser will be coupled with (i) renew-
able electricity production, (ii) an innovative 
waste-heat-harvesting technology, (iii) environ-
mental optimisation of water use, (iv) valorisation 
of produced oxygen in Motor Oil Hellas’s current 
refinery operations, (v) a digital twin and (vi) 
a dedicated energy management system. Ephyra 
will contribute to all electrolysis technology key 

performance indicators as detailed in the Clean 
Hydrogen Partnership strategic research and in-
novation agenda objectives. Therefore, the project 
will demonstrate the technology’s reliability for 
green hydrogen production at the lowest possible 
cost, thus enabling the EU’s renewable hydrogen 
economy, industry decarbonisation and uptake of 
zero-emission fuels.

NON-QUANTITATIVE OBJECTIVES
• Develop a detailed technology and integration 

concept for an enhanced electrolysis system.
• Optimise the synergies among H2 produc-

tion – use – complementary supply and the 
valorisation of waste streams (waste heat, 
oxygen, water) under the circular economy 
approach.

• Develop a digital twin, controls and auto-
mation of the H2 plant and its (symbiotic) 
environment.

• Set up and operate the integrated H2 produc-
tion plant and complementary supply and val-
orisation streams (local circular H2 economy), 
including standardisation and safety aspects.

PROJECT TARGETS

Target source Parameter Unit Target
Target 

achieved?

Project’s own
objective

Capital cost €/kW ≤ 480 ± 10 %
O2 production (base case) t/year 19 322
Current density A/cm2 > 0.6
Electricity consumption @ nominal capacity kWh/kg ≤ 49
Operating hours per year (base case) h/year 3 945
O2 production (full load) t/year 39 184
Cold start ramp time seconds ≤ 900
CO2 savings for project duration (base case) kt/year 52.6
O&M cost €/(kg/day)/year ≤ 43 ± 10 %
Availability (full load) % 91
Degradation %/1 000 h ≤ 0.11
H2 production (full load) t/year 4 898
H2 production (base case) t/year 2 415
CO2 savings for project duration (full load) kt/year 108.1
LCOH targeted (full load) €/kg H2 2.6
LCOH targeted (base case) €/kg H2 3.3
Use of critical raw materials as catalysts mg/W < 0.6
Availability (base case) % 45
Hot idle ramp time seconds ≤ 30
Operating hours per year (full load) h/year 8 000
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