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Low-carbon hydrogen 

production costs are

3x – 4x
as high

carbon-based 

hydrogen 

production costs

1x

Low-carbon hydrogen remains expensive and lacks competitiveness 
compared to carbon-based hydrogen

1x

Source: Capgemini x Siemens (2024)
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However…

Green field &

Significant 

optimization 

potential



Digitalization drives efficiency and value 
and isn’t just an infrastructure problem
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Tremendous cost savings for green hydrogen imply a complex optimization task, which 
requires a native Digital Plant to enable intelligent use of data in engineering and operation
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Current Electricity 

Price2)

CAPEX 

Optimi-

zation

OPEX 

Optimi-

zation

Target

If ever we were to get to USD Y …1)

Electrolyzer & components plantElectrolyzer design hub Power-to-X and H2 derivativesGreen H2 production

1) Proportions built of simulation, but are to be identified in concrete scenario

2) Some of the Electricity Price cost is included in CAPEX and OPEX optimization. Also including pumped-hydro and associated storage requirements
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Engineering, Civil & 
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Power Electronics, 

SCADA & Control
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(Plant & Spares)
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Maintenance

Energy Storage 

System Maintenance

Plant Labor & 
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Water System & Misc.

Renewable Power + Storage

Renewables Maintenance

Electrolyzer System

Other

Plant Maintenance (Plant & Spares)

Plant Labor & Operations

Misc. 

Renewable Power + Storage

Electrolyzer System

Engineering, Water + Civil.

Hydrogen Compression & Storage

Power Electronics, SCADA & Control

All Plant Maintenance & Materials

Plant Labor & Operations

Water System + Misc.
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Analysis based on deep expert knowledge and Multi-dimensional, systematic and holistic analysis.

CAPEX

OPEX



Siemens' holistic approach and integrated digital capabilities optimize the entire 
hydrogen value chain, cutting costs and making green energy accessible
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PRELIMINARY - FOR DISCUSSION

Key Takeaways

Front end loading of digital 

strategy will reduce LCOH

One source of truth is critical for 

data integrity

Feedback loops between stages 

are not always aligned with 

company boundaries.

Green hydrogen production
Green energy 

design hub

Integrated electrolyzer 
engineering & 

automation and 
machine twin

ELY installation & 
commissioning stack

Product lifecycle 
services

Electrolyzer & components plant

Factory 
design twin

Factory 
construction - 

Production line 
twin

Factory  
commissioning 

twin

Factory 
operation & 
maintenance 

twin

Integrated 
control stack

Plant 
commissioning 

and testing 
twin

Process and 
energy - Plant 

design twin

Plant 
engineering 
& 3D twin

Maintenance 
services and stack

Hydrogen 
Operation twin

Electrolyzer stack and 
components design 

Battery energy 
storage system 

(BESS)

Renewable 
energy 

generation

Conversion

Closed-loop integration
Source: Siemens
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Integrated Engineering Workflow
Integration of simulation and visualization packages
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Production 

Performance Suite
(Hydrogen Performance Suite)

• Real-time production optimization

• AI predictive maintenance

• Soft-sensing

External data

Process Automation
(PCS 7)

Plant Simulation
(SIMIT)

• Virtual commissioning

• Operator training

Process Design

Simulation
(gProms)

• Process & material data

• Design parameters

• Block flow diagrams
• Process & material data

• Design parameters

• Block flow diagrams

• P&IDs, EI&C, Automation

Plant Engineering
(COMOS) 

GUI (Graphical User 

Interface) design

Unrestricted | © Siemens 2025 | Timothy Costello | Athens Hydrogen Summit



Key Takeaways

Digital Data Transparency – right time, right place, right 

systems & people

Integration and single point of truth – data needs to be 

trusted. AI has the potential to both help & complicate 

this!

Front-end load the digital strategy
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Contact

Timothy Joe Costello

Global Hydrogen Customer Engagement Lead

Mobile: +49 (152) 04867357

E-Mail: costello.timothy@siemens.com

Siemens AG

Website:

www.siemens.com/h2
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