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Strictly private and confidential AMR Technology for Decarbonizing the Chemical Industry

Next-N, which will be jointly owned by

Nextchem (60%) and newcleo (40%), has

been created to facilitate the cooperation of

SMR/AMR technology providers with Maire

Group, offering comprehensive support

throughout all phases of project

development (from licensing to excellent

project execution).
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NEWCLEO AT A GLANCE



The E-factory for low 

carbon chemistry
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• An inescapable challenge on which

humanity’s existence on planet Earth

depends.

• The most complex project humans have

ever faced.

Implementing the Energy Transition often

requires dealing with inefficiencies compared

to fossil-fuel based processes, so the costs to

be addressed are massive.

Public support is crucial for the Energy

Transition, although unfortunately it is currently

faltering because people feel the economic

burden but do not see the benefits for humanity.

Energy Transition is a challenge and an opportunity
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To industrialize the Energy Transition, the energy

sector shall decarbonize the Energy sector by

producing affordable, reliable, sustainable energy

vectors that can also be used to produce low-carbon

chemical molecules, according to Maire format of the

“E-factory for low carbon chemistry”.

In such perspective, nuclear energy is undergoing a

renaissance as countries and industries realize that

renewable sources alone won’t be able to meet the

demand for 24/7 low carbon power.

Energy Transition claims for the solution of the Energy Trilemma
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The E-Factory for low carbon chemistry enabled by SMR/AMR

NUCLEAR BLOCK 

for E-POWER

CHEMICAL BLOCK for 

E-CHEMICALS

ENDOTHERMIC

& ENDOERGONIC 

REACTIONS

EXOTHERMIC

& EXOERGONIC  

REACTIONS

Different technologies to be natively integrated both in design and operation



newcleo LFR technology as 

enabler of the E-factory 

format
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From MOX to                   

e-Ammonia, e-Methanol 

and SAF
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Levelized Cost of Production of chemical molecules

Levelized Cost Of Production (LCOP) as

key parameter for comparing different

technological routes

• For a certain molecule it is a measure that aggregates all the costs associated with

producing that molecule over its entire lifecycle.

• This includes initial capital expenditures (It), periodic fixed and variable operating

costs (Mt & Ft), and any other relevant expenses.

• The resulting figure represents the average cost per unit of the molecule produced (Qt),

allowing for a consistent basis to compare the economic viability of different production

methods.
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LCOP for e-Ammonia, e-Methanol and SAF based on 4 x LFR-
AS-200 configurations with LCOE 66euro/MWh

•The cost of e-Ammonia is nearly three times that of gray-Ammonia, yet its LCOP falls within the economic range

acceptable to off-takers.

•Similarly, e-Methanol costs approximately three times more than gray-Methanol, but its LCOP is also within

acceptable limits for off-takers.

•Sustainable Aviation Fuel (SAF) costs 5-6 times more than kerosene. However, the economically acceptable

range for SAF is unclear as its adoption is driven primarily by regulatory mandates (e.g., ReFuelEU Aviation).

•Selling 50% of the generated energy to the grid at an average price of 70euro/MWh can lower the LCOP of the

final molecule by 4-5% compared to using all the energy for chemical production. Selling 75% of the energy to the

grid could achieve a reduction of 12-15%. However, this improvement depends on the assumed electricity price

(70euro/MWh), which applies only to specific markets. Additionally, integrating chemical production with energy

sales remains profit-enhancing, though margins may be lower than pure electricity sales.

•Adopting SOEC electrolyzers by 2030, which utilize heat from the nuclear block, could reduce the LCOP of final

molecules by 16-17% compared to using ALK electrolyzers.

•In the longer term, SOEC in co-electrolysis mode is expected to further lower the LCOP by 7-8% compared to

pure electrolysis mode for producing low-carbon hydrogen.



Conclusions
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The Energy Transition is a critical challenge essential for humanity’s survival on Earth.

Transitioning the chemical sector to low-carbon processes involves significant inefficiencies compared to

fossil-based methods, resulting in substantial costs.

The inefficiencies of low-carbon technologies stem from the multiple chemical-physical transformations

required. These necessitate CAPEX/OPEX intensive investments, innovative energy recovery designs

within chemical processes, and advanced digitization to enhance operational predictability.

The inefficiencies of low-carbon technologies, due to the number of chemical-physical

transformations involved, entail large capex investments and require an innovative design to recover as

much energy flows as possible within the chemical block, and an in-depth level of digitization to

improve predictability during plants operation.

Affordable, reliable, and sustainable electricity and steam from nuclear sources are key enablers

for producing low-carbon chemical molecules that meet off-taker requirements.

Applicability of the E-factory format combined with AMR technology


