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We offer a wide portfolio of products and services 

Services

Studies & Consulting

EPC System integration

Projects & Service

Products

Customized PEM electrolyzer

LOHC (storage) applications

Hydrogen refueling station
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Hydrogen refueling station for buses
350 bar hydrogen refueling station in Germany

Covalion plans, builds and manages hydrogen 
filling stations - here in Germany

hydrogen refueling station for
currently 4 buses per day

At the beginning about 1000
kg hydrogen stationary

Hydrogen technology 
for mobility

Capacity sufficient for >20 
buses per day

PlaningPlaning

ConstructionConstruction

OverviewOverview
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Execution of construction work on site, planning of 
hydrogen infrastructure, commissioning

Construction work started mid 
of May 2021 on an 
undeveloped building site

Picture taken mid of April 2022 
during commissioning

Hydrogen technology 
for mobility

First refueling of buses end of 
April 2022

PlaningPlaning

ConstructionConstruction

OverviewOverview

Hydrogen refueling station for buses
350 bar hydrogen refueling station in Germany
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Hydrogen 
supply via 

Trailer

Top view of the refueling station in Bielefeld

Bus refueling
dispensers (2x) to
350 bar @-20°C

Hydrogen storage
500 kg @ 50 bar
500 kg @ 500 bar

Hydrogen 
compressors up

to 500 bar

Cooling unit for
refuelling and
compression

Plant control

Space for
extensions

PlaningPlaning

ConstructionConstruction

OverviewOverview

Hydrogen refueling station for buses
We provide general planning services across all service phases
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Development of NPHyCo* projects
From feasibility study to commercial operation

June 2022

*Nuclear Powered Hydrogen Coproduction



NPHyCo Concept
• Large scale H2 generation projects are new to the 

world, of high complexity and significant technical 

and economical risk  

• Large scale H2 generation projects are 

important for the world to decarbonize and 

achieve climate goals, they have high 

public awareness
• that offers optimal presupposition for project 

success at lowest project cost

• Secures investments and de-risks the project 

right from beginning

• We are on your disposal to ensure your project 

goals 

We know both H2 generation and NPP + we are 
technology independent
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Large electrolyzer
Assumptions

• Hydrogen market in Europe: demand will 
increase 

• 2030 vision: an installed electrolytic 
hydrogen production capacity of at 
least 40 GW1

• Light water reactors operate often in part-
load or load-dependent mode -> their 
energy production capabilities remain 
partly unused -> the profitability 
decreases 

• European directives and fundings like e.g. 
European Green Deal, EU Directive
2014/94 / EC; Renewable Energy
Directive (RED II); EU Directive
2018/2001, JIVE-2-Program

Solution

• Use of surplus nuclear electrical power for the 
production of hydrogen 

• The hydrogen can: 

• cover the hydrogen demand of the plant 
itself

• be profitably sold for use as fuel (mobility) or 
industrial applications

• serve as tradable electricity disposal for 
other grid operators

1 International Hydrogen Strategies - A study commissioned by and in cooperation with the World Energy Council Germany
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Advantages by coupled operation of NPP and H2 plant

Reducing consequences of load-follow operation demands
• Allowing load-follow operation without reducing reactor power (electricity redirection 

to H2-generation)
• Reduces wear and tear on NPP components

Site advantages at NPP
• Cheap and abundant electricity available  additional transformer might not be 

necessary 
• DI-water available  additional purification for electrolysis might not be necessary
• Cooling water circuit available at NPP site

Economic advantages
• Reduced CAPEX/OPEX due to existing power, water and gas supplies
• Diversification of NPP product portfolio via H2 business 
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Use of H2

- Grid stabilization e.g. via fuelcell, gas/ H2 turbine

- Hydrogen mobility

- Buses

- Cars

- Trains

- Industry

- add H2 to the natural gas supply system

- Chemical feedstock

- heat

Source: SIEMENS Energy
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Business Case – Toplevel

NPP

Grid

H2 
Plant

Mobility/
Transportation

Industry

CHP

Selling Electricity

Buying Electricity

Selling Hydrogen

NPP = nuclear power plant
CHP = combined heat and power

Using Hydrogen for self 
consumption
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Benefit of H2 to NPP coupling

Benefit NPP Benefit H2 Plant

Use of self produced H2 to cover the H2 demand 
in the NPP 

Use of auxiliary systems already available at the 
NPP like DI-Water, cooling water, electrical power,

Reduced fire load due to no H2 storage at NPP 
site

Known safety culture from the NPP personnel

Continuous Operation in optimum load curve 
which increase the profitability and reduces the 
costs for maintenance due to reduced load 
changes to the material

Synergies for service personal with the NPP

Additional income selling H2 to customers

Easy switching into increased H2 production when 
prices for electricity are dropping during a day

Load follow operation just by switching from “Grid” 
to H2 plant without reducing the reactor power
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Large Scale PEM Electrolysis Plant

Source: SIEMENS Energy
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Plant set up

• An H2 plant is set up close to the NPP
• Excess electricity is used for H2 production via water 

electrolysis
• The produced H2 is compressed and stored
• The stored H2 is sold to the H2 user

Hypothetical Scenario
H2 production as storage

0%

20%

40%

60%

80%

100%

1 6 11 16 21
Hour of the day

NPP electricity Production Electricity Supply % Production going into H2

State of the Art

• Alcaline electrolysis (AEL): Long established, mature 
technology, big scale (>100MW) available  

• PEM technology: newer technology, >100MW plants 
not yet realized, but faster and on smaller footprint 
than AEL

• No coupling to NPP yet – First-of-a-kind

Source: SIEMENS Energy

NPP /
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High Temperature Electrolysis

Source: Sunfire-Hylink SOEC
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Why PEM technology and not alcaline? 
Complete system: PEM electolyser big
120Nm³/h H2

Advantages of PEM electrolysis (vs alcaline):

Small footprint

Quick response

Part load capability: 10% to 150% of nominal capacity

High purity: up to 99.999%

No lye (KOH)

Simpler balance of plant   easier maintenance

PEM stack

2H2O + electricity 2H2 + O2

Principle
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Existing

Electrolyzer
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H2 O2

Power supply 
24kV

Power supply
6kV & 0.4kV

Demin. Water 
system

Cooling water 
system

Battery (UPS)

Plant control 
system

LP buffer storage

H2 plant
control unit

H2 compressor HP storage

NPP

Purification & 
drying

LP buffer storage HP storageO2 compressor

Optional 
Transformer

Gas supply 
systems

Waste water 
system

Rectifier

H2 Consumer

O2 Consumer

Filling station

Building systems
Fire alarm 

system

Electrolyzer plant

NEW H2 plant

O2 processing if applicable

H2 processingNPHyCo
Interfaces 
H2 plant -
NPP

Electricity

Oxygen O2

Cooling water

Process water
Instrument air 

Nitrogen N2

Hydrogen H2
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Project Development
From Feasibility Study to COD for a new built H2 plant coupled to NPP

Decision to initiate 
the project

Gate 0

Decision to Start 
Concept Phase

Gate 1

Building permissions 
achieved 

Gate 2

Final Investment 
Decision (FID)

Gate 3

Operating license & 
Plant ramp up

Gate 4

Phase 1 
Feasibility

• Investigate 
feasibility: 
- Technical        
- Economical    
- Licensing 

•Perform force-
field-analysis:
•Stakeholders
•Drivers & 
Barriers

•Showstoppers

Phase 2 Concept

•Establish firm 
definition of the 
Design Basis 
and select the 
preferred 
commercial and 
technical 
concept.

•Set targets for 
cost / schedule

•Plans for FEED 
and execution.

Phase 3 Design

•Perform Basic 
design and 
submit 
permission 
documents;

•Perform 
detailed design 
and select sub-
suppliers 

Phase 4 
Execution

•Perform 
manufacturing 
design, 
fabrication of 
components, 
erection of civils

•delivery of 
components, 
placing, 
installation,

•cold 
commissioning

Phase 5 PAC, 
COD, FAC

• Implementation 
of H2 
production 
plant;

•Hot 
commissioning,

•Test runs of 
plant

•Production 
ramp up



• Long term, trustful and worldwide partnership with 

NPP

• Decades of experience in planning, designing and 

execution power plant projects of large size and 

high degree of complexity

• All needed engineering disciplines and technical 

expertise as well as test facilities and laboratories if 

needed is available inhouse, utilizing Framatome’s

worldwide subsidiaries and footprint. 

• Continuous learning and improvements

Why to chose Framatome as 
architect engineer?
Our USP: We know both H2 generation AND NPP + we are 
independent

Olkiluoto 3

Taishan 1&2

Flamanville 3



21Covalion – 2022

Confidentiality Framatome – AL: N – ECCN: N   © Framatome - All rights reserved, see liability notice

VVER reactors in Europe

Currently 65 units in operation

Dukovany
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Any reproduction, alteration, transmission to any third party or
publication in whole or in part of this document and/or its content is
prohibited unless Framatome has provided its prior and written
consent.

This document and any information it contains shall not be used for
any other purpose than the one for which they were provided. Legal
action may be taken against any infringer and/or any person
breaching the aforementioned obligations.

Disclaimer
DISCLAIMER
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Thank You


