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Boundary conditions are changing
Major green initiatives drive hydrogen related initiatives 
and investments

CHINA 
14th 5-year plan 

China Hydrogen 

Alliance

GLOBAL 
Paris Agreement

Clean Hydrogen Ministerial (CN, US, 

EU, NL, NO, IN, JP, SK, NZ, KSA)

EUROPE
EU Green Deal 

European Clean Hydrogen

Alliance (ECH2A)

UNITED STATES
Biden Green Energy Plan

various initiatives

JAPAN
Japan Climate 

Initiative

Basic Hydrogen 

Strategy

SOUTH KOREA
Green New Deal

228
announced projects

€300bn
investment expected through 2030

€80bn
thereof investment volume “mature”

Source: Hydrogen Council, McKinsey “Hydrogen insights report 2021”

SAUDI ARABIA
The 2030 Solar Plan und 

NEOM

UAE
UAE Energy 

Strategy 2050

QATAR
Qatar Vision 2030
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Today’s challenge: Green energy needs to travel from lowest 
cost regions to decarbonize demand centers

Least Most
Demand centers with high CO2 emissions

X.X – CO2-Emissions

10.8 Giga tons

2.6 Giga tons

0.7 Giga tons

5.3 Giga tons

1.7 Giga tons

1.1 Giga tons

PV/wind resources for renewable hydrogen production 

33 Giga tons
Total energy-related 

emissions in 2019
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Strong growth in green hydrogen production 
drives cost competitiveness

Announced clean hydrogen capacity through 2030
Production capacity

Mt p.a.

Source: Hydrogen Council, McKinsey “Hydrogen insights report 2021”

1. Includes projects at preliminary studies or at press announcement stage; 2. Includes projects that are at the 

feasibility study or front-end engineering and design stage or where a final investment decision (FID) has been 

taken, under construction, commissioned or operational

Hydrogen production pathways, including carbon costs
Production cost of hydrogen

USD/kg

Key assumptions:

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

6.7Projections as of 2020

2020 2030 2040 2050

1.0

2.0

3.0

4.0

5.0

6.0

Blue

Green

Grey1,2

Gas price 2.6–6.8 USD/Mmbtu

Cost USD/Ton CO2 30 (2020), 50 (2030), 150 (2040) and 300 (2050)

LCOE USD/MWh 25 – 73 (2020), 13 – 37 (2030) and 7 – 25 (2050)

Announced1

Mature2

Announced1

Mature2

B
L
U

E
G

R
E

E
N

Average location

Optimal location

Siemens Energy is a registered trademark licensed by Siemens AG.

~ 7% of total hydrogen 

capacity
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CO2 Direct Air Capture

Transmission

Electrolyzer

Hydro

Wind

Solar

H2 Storage

Compression

Pipeline

e-Fuels

e-Ammonia

H2 Gas Turbines

Industrial Applications

Mobility

Buildings

Transformer

We are serving the entire hydrogen 
value chain

Electricity

Hydrogen w/ Partners

w/ Partnerse-Liquids Use case
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Waste Heat 

Recovery

Plant Flexibility 

Solutions 

Brownfield 

Engine 

Exchange

Turbine / Compressor / 

Generator Upgrades

SeaFloat

Highly Efficient 

HVDCs

Coal-to-

Gas 

Shift

Battery 

Integration

Grid 

Stability

Packages

Power-to-Heat

Power from Shore 

and Subsea Grid

Coal-to-Biomass 

/ WtE Shift

H2 Gas 

Turbines 

(co-firing)

Pipeline 

Upgrades

Transmission 

for PV and 

Wind Power

Low Carbon 

Gas Turbine 

Fuels

Thermal Storage 

Integration

Wind 

Power

Electrolyzers

Carbon 

Capture

Power-to-X

H2 Gas 

Turbines 

(100%)

Hydro 

Power

New Energy 

Carriers

Blue Products (SF6 free, 

GHG free transmission)

Plant Performance 

Optimization

Combined Heat 

and Power Solar Power

Zero Carbon 

Hybrid Solutions

Integrated Low Carbon 

Hybrid Solutions

Biomass / 

Geothermal

Fuel 

Cells

Highly Efficient Turbines, 

Compressors and Plants

Eco Design 

Transformer

Gas
Engines

Green Energy 

Storage

Off-shore & Marine

Energy & Efficiency Solutions

Off-shore & Marine

Net Zero Operations

Next Generation 

Grid Access

Heat 

ReCycle 

Solutions
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Technologies:

• Heat pump

• H2 capable gas 

turbine

• …

The Design of Future proof Energy Systems is Core Element 
for Decarbonized Energy Systems

Decarbonization Project Types:

• Hybrid

• Heat

• …

Energy System Design:

Optimized Energy 

System

Customer 

Challenge

€ Cost

AV
Site 

specifics

CO2 Carbon
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A H2-network requires storages for high availability!

Supply and demand

The hydrogen network in Germany and Europe – Program “H2-network”

Vision for a German H2-network Vision for a European H2-network

Quelle: Whitepaper H2 Siemens Energy
Quelle: European Hydrogen Backbone
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Project at a glance

Western Green Energy Hub (WGEH)

• Project Level: Market Intelligence

• Project Phase: Feasibility Study

• Lead Division: SE

• Lead Customer: WGEH

• Country of 

Installation:
Australia

• Start of Operation: FID 2028

• Initiative / Program:

InterContinental Energy / 

CWP Global / Mirning

Green Energy

• Type of Hydrogen: green

• Brownfield /

Greenfield:
Greenfield

• Power of demand:

(Elektrolyzer)

28 GW (50 GW upstream 

/  20 MTPA ammonia)

• Salesforce ID: …

General Information

Source Pictures: InterContinental Energy

million tonnes per annum (mtpa)
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Project at a glance

GET H2 - Germany

• Project Level: Target Project

• Lead Division: SE

• Lead Customer: RWE; BP; nowega; OGE; 

Evonik; Gascade; BASF; 

Uniper; Thyssengas

• Country of 

Installation:

Germany

• Start of Operation: 2030

• Initiative / Program: GET H2 

• Type of Hydrogen: Green

• Brownfield /

Greenfield:

Brownfield / Greenfield

• Power of demand:

(Elektrolyzer)

…

• Salesforce ID: …

General Information

DolWin4 and BorWin4 

Hanekenfähr:

Project start in autumn 2020

Source Pictures: GET H2 Source Picture: Amprion
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Project at a glance

Fairfuel atmosfair – PtL in Werlte - Germany

• Project Level1:

• Project Phase2: …

• Lead Division: SE NEB

• Lead Customers: atmosfair

• Country of 

Installation:

Germany

• Start of Operation: 2021

• Initiative / Program: …

• Type of Hydrogen3: green

• Brownfield /

Greenfield:

Greenfield

• Power of demand:

(Elektrolyzer)

1,25 MW

• Salesforce ID: …

General Information

Restricted © Siemens Energy, 2021

Source Picture: atmosfair

Source Picture:

Siemens
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Project at a glance

Haru Oni - Chile

• Project Level: Target Project

• Lead Division: SE NEB

• Lead Customer: Porsche

• Country of 

Installation:

Chile, Magellanes

• Start of Operation: Pilot phase 2022

• Initiative / Program: Highly Innovative Fuels 

(HIF) 

• Type of Hydrogen: Green / eMethanol & 

eFules

• Brownfield /

Greenfield:

Greenfield

• Power of demand:

(Elektrolyzer)

…

• Salesforce ID: …

General Information

Restricted © Siemens Energy, 2021

Source Picture: Siemens Energy
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Siemens Energy Electrolyzer portfolio scales up 
by factor 10 every 4 – 5 years

Siemens Energy is a registered trademark licensed by Siemens AG.

Silyzer portfolio roadmap

0.1 MW 1 MW 10 MW 100 MW 1,000 MW

2011 2015 2018 2023+ 2028+
Silyzer 100

Lab scale demo

~20 kOH1, 

~30 t of H2

Silyzer 300 Large scale, modular design

electrolyzer plants

Silyzer 300 plantSilyzer 200

~130 kOH1

~1700 t of H2

World’s largest Power-to-

Gas plants with PEM 

electrolyzers in 2015 and 

2017 built by Siemens

Biggest PEM cell in the

world built by Siemens

© Siemens Energy, 2021

13

2021-03-19

1 Operating Hours; Data OH & tons as of Oct 2020

Pre-engineered and pre-

fabricated electrolyzer

systems enhanced with 

optimized operational 

concepts (digital twin)

Hydrogen Day | A. Schnettler
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Prepared for delivery at Gigawatt scale 
Standardization, Modularization and Manufacturing

• Ramp-up of manufacturing towards a lean 

Gigafactory

• Flexible expansion to Multi-GW

• Automated, highest-quality Silyzer production

• Standardized plant design based 

on modular building-blocks 

• Pre-fabricated groups with pre-defined interfaces

• Integrated digital engineering tools 

Silyzer 300 array system designPrefabricated group of 4 modules 

50 MW plant design based on Silyzer 300Digital engineering
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Prepared for delivery at Gigawatt scale 
Standardization, Modularization and Manufacturing

• Increase the scaling in a system up to GW scale

• Flexible expansion to GW production

• Footprint reduction due to compact design

• Cost-optimized and pre-engineered solutions

• Standardized plant design based 

on modular building-blocks 

• Pre-fabricated groups with pre-defined interfaces

• Integrated digital engineering tools 
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MPFO as an idea for modular systems
„Plug and produce“ – „Modular Production Facilities Oil“

Further targets

▪ Cost reduction due to barrel price collapse

▪ Unmanned operation

▪ Production optimization

▪ Reduction of installation and commissioning time

Development MkII – Digitalization

▪ Modular Automation (ZVEI White Paper – 2015 / ISA 106)

o State based control concept

o Automated modules integration

▪ Expert Advice System

o Automated operating sequences

o Operating advices

o Support functions

o Plant status visualization

o KPI Dashboard

o Production optimization

MPFO – Development

20% lower 

CAPEX/ 

OPEX

Unmanned

operation

Reduction of 

inst. comm. 

time by 70%

Production 

optimization
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MPFO as an idea for modular systems
„Plug and produce“ – „Modular Production Facilities Oil“

Comos P&ID Electrical Equipment SIL / Ex(i)
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MPFO as an idea for modular systems
Integrated Operation

01101010

011010101000100

1010001101001101001100101100000101010010100101001000101010100010010001001001010010001010001001010010
1010001101001101001100101100000101010010100101001000101010100010010001001001010010001010001001010010

Reservoir 
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Digitalization

CLOUD AR/VR

DIGITALIZATION CORE TECHNOLOGIESTRADITIONAL SYSTEMS

IIOT

ADDITIVE

MANUFACTURING

3D

ANALYTICS 

& APPS

PRODUCTION

MANAGEMENT

AND PLANNING

ERP

MAINTENANCE

MANAGEMENT

ENERGY 

MANAGEMENT

SCADA

DATA

STORAGE

SYSTEMS 

INTEGRATION

AUTONOMOUS

SYSTEMS

APC

ADVANCED

PROCESS CONTROL

=

DIGITAL TWIN

CYBER SECURITY

TRAINING

SYSTEMS
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Conclusions WHY

• A quick technical setup is required to 
achieve the climate goals.

• Hydrogen is the second stage of the 
energy transition 

• Indispensable for decarbonization

HOW
• Secure technology and modularization

• High standardization systems

• Integrated digitalization system

• Strong international partner ecosystem

• Training concepts for employees –
qualification systems

WHAT
• Large Power-to-X solutions enabled by 

the full Industry competence

• Digital twin and service concepts

2021-11-02

We know how to industrialize technologies! 


