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Á Alongside electricity, H2will become the main energy vector that enables a zero-
emission Europe. 

Á In an energy system dominated by the use of renewable power from wind and 
solar, using these green electrons to power whole sectors of the economy poses 
insurmountable challenges if not complemented by hydrogen. 

Á Hydrogen will play a necessary role in integrating large amounts of renewable 
power in the transport, industrial processes and heating and cooling sectors, 
which are today hard to decarbonise. 

Á H2 can: 
Åserve as an ideal energy vector, linking renewable energy sources with several final uses 
Åhave a net zero or low GHG footprint, when produced from electrolysis
Åbe transported over long distances, allowing distribution of energy between countries 
Åstore energy for long periods of time, serving as a needed system buffer and providing 

resilience, e.g. in underground storage 
Ådecarbonizea wide range of final uses, providing clean power and/or heat to transport 

and stationary applications 

Source: SRIA, July 2020
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Á H2 production by electrolysis

Á Different technologies Functionof 
temperature

Steam:
High temperature

electrolysis

Liquidwater: 
Lowtemperature

electrolysis

Alkaline
Electrolysis

(AEL)

PEM
Water 

electrolysis
(PEMWE)

High temperature
steamelectrolysis

(HTSE or SOEC)
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Benefits of HTE
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ÅɲDis the minimum part of electrical energy required for the electrolysis reaction, the 
rest can be provided as heat 

æ The hotter the electrolysis operation, the lower the electricity demand:
Á High T: energy = 70% electricity, 30% heat
Á Low T: energy = 85% electricity / 15% heat

æ Main advantage of SOEL with T range = 700-850ϲC

To electrolyse a H2O 
molecule the reaction 
overall energy DHhas to 
be provided either as 
electric energy or as heat

Á High efficient technology

H2O (g) Ÿ H2 (g) + ½ O2 (g)

æH= æG+ TæS ~ constant
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Á Flexibility of use
ÅSame core technology for several applications
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Benefits of HTE
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Á Technology with no 
expensive noble catalysts

Á Modular 
technology
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MULTIPLHY goal and objectives
Á Goal:
Åmanufacturing, installation ŀƴŘ ƛƴǘŜƎǊŀǘƛƻƴ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ ŦƛǊǎǘ ƘƛƎƘ-temperature 

electrolyser(HTE) system in multi-megawatt-scale, TRL8

Åat a biorefinerylocated in Rotterdam / The Netherlands 

Á Key figures:
Åelectrical rated connection power of ~ 3.5 MWel,AC

Åelectrical rated nominal power of ~ 2.6 MWel,AC(HTE and Hydrogen Processing Unit 
(HPU)) 

Åhydrogen ǇǊƻŘǳŎǘƛƻƴ ǊŀǘŜ ƻŦ җ сл ƪƎH2κƘ όҗ стл bƳшκƘ), quality of at least 3.0

Åwill cover around 1 % of the current hydrogen demand at the biorefineryin Rotterdam. 

ÅOperation period of 16,000 h

Åleading to substantial GHG emission reductions

Workshop Heat-to-fuel - 9 March 2021 / MULTIPLHY - Julie MOUGIN
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MULTIPLHY goal and objectives

Á Technical objectives
ÅScale-up of technology to multi-MW
ÅElectrolyzerelectrical efficiency of up to 85%el,LHV

Å9ƭŜŎǘǊƛŎƛǘȅ ŎƻƴǎǳƳǇǘƛƻƴ Ϫ ƴƻƳƛƴŀƭ ŎŀǇŀŎƛǘȅΥ Җ39 kWh/ kgH2

Å!ǾŀƛƭŀōƛƭƛǘȅΥ җ фу ҈
ÅhǇŜǊŀǘƛƻƴ ŦƻǊ җ16,000h
ÅtǊƻŘǳŎǘƛƻƴ ƭƻǎǎ ǊŀǘŜΥ Җ мΦн҈ κ млллh

Á Economic objectives
Å/ŀǇƛǘŀƭ /ƻǎǘΥ Җ нΣплл ϵ κ όƪƎIнκŘύ
ÅhǇŜǊŀǘƛƻƴǎ ϧ aŀƛƴǘŜƴŀƴŎŜ Ŏƻǎǘ Җ мнл ϵκόƪƎIнκŘύκȅŜŀǊ
ÅTechno-Economic analysis of HTE utilisationin refineries
ÅPave the way for a further upscaling step to a 100 MW scale

Á Societal objectives
ÅIncreased awareness of HTE as viable solution within EII
ÅProcurement strategy for renewable electricity
ÅCertification of the green hydrogen according to CertifHy

Workshop Heat-to-fuel - 9 March 2021 / MULTIPLHY - Julie MOUGIN
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Concept and methodology

Á Process scheme
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Concept and methodology

Á Timeline:
ÅProject started 01/01/2020

ÅDuration 60 months

ÅInstallation of demo unit mid 2022

Á Project structure:

Workshop Heat-to-fuel - 9 March 2021 / MULTIPLHY - Julie MOUGIN

TechnologyValidation and Demonstration
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Consortium
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Á 5 partners

Å4 industrials

Å1 RTO


