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AGENDA
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Who we are Innovation Impact 



INNOVATION REDUCES GREEN HYDROGEN COSTS
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Founded in 2018 after 20 
years of research in fuel
cell and electrolysis
technology

Game-changing
operating technology for 
solid oxide electrolysers

Co-create electrolyser 
systems with leading 
module/system 
manufacturers

Eight colleagues 
developing with over 100 
man-years of expertise

Over 2 million Euros 
invested in innovation 
protected by four 
(pending) patents

Agreements with global 
enterprises 
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CO-CREATING INNOVATIVE PTX SOLUTIONS



ELECTROLYSIS – THE BUILDING BLOCKS

Cell

• Size

• Defect rate

Stack

• Nickel 
migration

• Temperature 
variance 

Module

• Cost

• Lifetime

System

• Utilisation

• Return on 
capital

• Balance of plan

Efficiency

• Electricity costs up to 85% of 
green hydrogen costs

Upscaling

• Market pull 

• Technology push
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BUILDING BLOCKS – HOW THEY FIT TOGETHER
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STACK 

MODULE

PROTOTYP

ES

0.05 kW

Single cell

• Core technology
where electrons
are transferred 

Cell

5 kW

Stack

• Comprised of 
~75 cells
stacked into a 
single unit

Stack

20 kW

Module

• Multiple stacks

Module

30-250 kW

Unit

• Comprised of 
several sub-modules

Prototype



INNOVATION
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Unique patented operation eliminates nickel migration, removes temperature variations and extends lifetime

CONFIDENTIAL
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UNIQUE AND PATENTED

CONFIDENTIAL



STABILISES TEMPERATURE
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Reference: “Electrothermally balanced operation of solid oxide electrolysis cells” Submitted Aug. 17th 2021 to Nature Communications.

Temperature inside SOE stack: conventional operation (left) and patented operation (right)

Stabilising temperature 

reduces system 

CAPEX/OPEX up to 

50% by eliminating 

thermal regulation 

components and 

subsequent 

maintenance and 

operating costs.

CONFIDENTIAL
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Low degradation with

patented operation*

Performance testing showing resistance (W cm2) versus test duration (hours)

Patented operation*

EXTENDS LIFETIME BY 5X
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*Lower

degradation 

means 

prolonged 

lifetime

Increasing resistance 

leads to poor performance 

(ca. 2-year lifetime).

Decreasing resistance 

indicates improved 

performance

(ca. 10-year lifetime).Conventional operation



UNDER THE MICROSCOPE – A CLOSER LOOK
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Reference (from factory)

Nickel particles (white dots) evenly

distributed. The ‘active electrode’ 

shown in dashed-line.

Published in: Journal of Power Sources: Volume 523, 1 March 2022, 231040 (https://www.sciencedirect.com/science/article/pii/S0378775322000647?via%3Dihub

Conventional operation

Nickel particles have migrated away from the 

active electrode (i.e., you can see the 

‘clumping’ of white particles – this shows the  

‘Nickel migration’).

Patented AC:DC operation

Nickel particles stay in the active electrode

(i.e., optimal performance is achieved by 

eliminating Nickel migration). 

https://www.sciencedirect.com/journal/journal-of-power-sources
https://www.sciencedirect.com/science/article/pii/S0378775322000647?via%3Dihub


BENEFITS OF INNOVATION

Improve:

• Extend stack life time

• from 2 up to 10 years by reducing
degradation rate of the stack

• Manage fluctuating renewable power 

• Has been a key barrier to 
technology upscaling

• Validated at component level

Reduce:

• Carbon footprint

• Fewer components 

• Compact system design (small footprint)

• Minimises waste heat
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SOE+ 

AC:DC operation



2021 – 2022 2025

LAB SCALE TO FIELD SCALE 

Innovation

Agreements 

•Haldor Topsoe

•Siemens Gamesa

•Noreco

Supply chain

•Derisk

Design 
Innovation R&D

Patents

Prototype design

Ramboll
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2023 – 2024

CONFIDENTIAL

Prototyping, engineering and construction

R&D,  INCLUDING 
PROTOTYPE 

CERT I F ICAT ION 
AND APPROVALS 

SALES  & 
MARKET ING 

ADMIN & OTHER  
COSTS

Upscale

New facility

Organisation capabilities

Commercial agreements

Global partners 



PARTNERS                                      SPONSORS
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END: BUILDING A CLEAN FUTURE
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Building a clean future

DynElectro ApS
Syvvejen 10, hal 3, Tlf. +45 23357909

www.dynelectro.dk   info@dynelectro.dk

2024+ 
milestone



TESTIMONIALS

17

” DynElectro's technology can potentially

increase the competitiveness 
of  Power-to-X plants for methanol production, 

and therefore DynElectro can become a 

significant partner for European Energy in 

commercial Power-to-X on a large scale”

Søren Knudsen Kær

Head of  Technology

” DynElectro has made inventions and holds 

rights to several significant patents that 

have the potential to lead to a 

significant breakthrough 
for hydrogen technology and Power-to-X”

Eva Ravn Nielsen

Chief  Consultant Power-to-X

“The new SOEC technology from DynElectro extends 

the life-time of  high temperature electrolysis, 

which could lead to 

substantial cost benefits 
in green ammonia production and is expected to be 

an important contributor to reaching net zero 

ambitions”

Finn Daugaard Madsen

Innovation Manager



Cells
7%

Steel
90%

Sealing 3%

INDUSTRIAL PHD – CELL INNOVATION 



Heatseeker

✓ Build model

✓ Frequency optimization

✓ Calibrate model

DynEl

✓ Temperature stabilising

✓ Single stack 0.001-MW

ACceleratePtX

✓ Laboratory

✓ Advisory board

✓ Strategic alliances

✓ Revenue stream

✓ Large cell design

✓ Five (5) employees

o Co-electrolysis

DynAmmonia

o Design prototype

o Design/upscale

o Module 0.075-MW

DEU (Dynamic Electrolyser Unit)

o Prototype DEU.PRO 1-MW

o Pilot sites identified

o SSE: DEU.PRO 0.150-MW

o FAB-X: DEU.PRO 0.050-MW

Optimise

o Compact design 

o Reduced footprint

Supply chain partners

✓ Strategic alliance(s) 

o Construct/develop

Power2met

✓ 0.250-MW

✓ Operational

✓ Methanol electrofuel

Patents

✓ Power converter  

.

✓ AC:DC

✓ Large

cells        .

Projects Related Projects 

2024

2026

2018

Power-to-X

5,000-MW 

#DanishTarget2030

Innovation

o Lifetime assessment 

o New materials testing

o Stack testing 0.050- MW 

Roadmap: Today to 2030; Danish Energy Islands 

and Power-to-X
Technology, projects, related projects, applications, patents, maturity 

and timeline to deliver the two-phase approach to reach 

commercialisation.

An impression of the island, surrounded by offshore wind turbines,

with Danish commitments of 5,000-MW of Power-to-X technology

offshore. The EU has a target 80,000-MW of Power-to-X (on- and

offshore. The island to expected to grow from an initial 120,000 m2

to 460,000 m2. Compact design/optimisation will have a significant

impact on footprint requirements.
Ref.: www.bbc.com/news/world-europe-55931873

Upscale

Bundle 20x; 100x

DEU.20X/100X

AC:DC

✓ Reduced degradation 

✓ Single cell 0.0002-MWPhase-1: design

Phase-2: upscale

Innovation

2022

TRL 4

TRL 6

TRL 8

2028

TRL 9

TRL 1

✓ Ammonia 

production



ROADMAP: INTEGRATED, 10-YEAR HORIZON
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Capital
500k €

Technology + 
Pre-Prototype

Capital
7M €

Prototype

2025

Employees  1                                  3        5                6                                           20                 50                    100                          300              

Feasibility Design Prototype Scale

Degradation 
stack module

test 
(SolidPower)

Strategic partners: 
Siemens Gamesa, PowerCon, 

Haldor Topsoe, Noreco, 
SOLIDPower, SSE Renewables, 

Proton Ventures

Commercialization

Degradation
stack test

Develop market leads

C
o

m
m

er
ci

al

Secure customer 
agreements

Pre-
launch

Cell Research & Development

Product launch 
1 MW

1 MW module
Sale 

20 MW Module
sale

Develop market leads

Product 
Engineering

Modular 
design 

Engineering

Design
approval

approval Large cell fabrication

Stack design 
& modelling

Stack concept approval & 
fabrication 

Te
ch

n
o

lo
gy

P
ro

d
u

ct

Modular 
concept 

Module & system fabrication 

DEU G2
20 MW

Cell testing

Prototype 
testing

DEU
20 MW

Laboratory upgrade

Modelling stack 
behaviour in AC:DC

Infrastructure

PtX scalability

Prototype design

DEU
200 MW

Prototype
1MW

AC:DC optimise

Stack testing

DEU
400 MW

DEU
600 MW

Engineering 1MW

Product technology maturing peer-to-peer project Optimization Scalability

Large customer contracts
Product launch

+100 MW

Pre-launch Modular system Sale
Product launch 

20 MW

2020 2030

R&D

CONFIDENTIAL

Capital
30-40M €
Scale up

2023 2027



COMPETITIVE LANDSCAPE – AMMONIA
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Technology Current Best-in-class DynElectro

Description AE (alkaline electrolysis) SOE (solid-oxide electrolysis) SOE with AC:DC 

Stack Lifetime 10 years 2 years 10 years(1)

Conversion efficiency (ammonia) 55% efficiency 74% efficiency 74% efficiency

Dynamic operational capability Limited Limited Excellent

Compact design  1 (baseline) 2x improvement 5x improvement(2)

CAPEX and OPEX Significant auxiliary 
equipment required

Significant auxiliary equipment 
required <50% CAPEX/OPEX reduction

Ammonia (EUR/t)(3) 440 460 300

(1): demonstrated with modelling and validated at the component level 

(2): compact design is in the concept stage; based on eliminating temperature stabilising hardware 

(3): costs excludes CAPEX for hardware (e.g., power electronics, ammonia synthesis reactor) common for all technologies 



COMPETITIVE LANDSCAPE – HYDROGEN 
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Technology Current Best-in-class DynElectro

Description AE (alkaline electrolysis) SOE (solid-oxide electrolysis) SOE with AC:DC 

Stack Lifetime 10 years 2 years 10 years(1)

Conversion efficiency (system) 74% efficiency 84% efficiency 84% efficiency

Dynamic operational capability Limited Limited Excellent

Compact design  1 (baseline) 2x improvement 5x improvement(2)

CAPEX and OPEX Significant auxiliary 
equipment required

Significant auxiliary equipment 
required <50% CAPEX/OPEX reduction

USD/ kg H2 (2030)(3) 3.00 – 5.00 1.50 – 3.00 <1.50

(1): demonstrated with modelling and validated at the component level 

(2): compact design is in the concept stage; based on eliminating temperature stabilising hardware 

(3): costs excludes CAPEX for hardware (e.g., power electronics, ammonia synthesis reactor) common for all technologies 



DYNELECTRO: OPERATING TECHNOLOGY
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STABILISES TEMPERATURE

24Published in: Journal of Power Sources: Volume 523, 1 March 2022, 231040 (https://www.sciencedirect.com/science/article/pii/S0378775322000647?via%3Dihub

https://www.sciencedirect.com/journal/journal-of-power-sources
https://www.sciencedirect.com/science/article/pii/S0378775322000647?via%3Dihub


EU SIGNING CEREMONY: 
AMBITIONS TO PRODUCTS
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Ambitious targets set by EU countries 
have been consolidated with 
Memorandum of Understanding 
signed in May 2022 to secure and 
prioritise supply

Twenty leading European 
electrolyzer manufacturers have 
agreed to increase combined annual 
capacity to17.5 GW by 2025

EU capacity less than 1.75 GW

Danish announced projects have 
committed 7 GW by 2025


