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To decarbonize the global economy by 2100
we need to take more than one measure

Sources: 1 IRENA, Renewable Capacity Statistics 2019 | 2 IEA

Politics force worldwide decarbonization Renewables installation increase But CO2 grow constantly

Renewables integration; Decarbonization of every industry; Changes in legislation

G7 summit, 2015:
Decarbonization of the global economy by 2100:
Greenhouse gas emissions reductions of 40%
to 70% by 2050 (baseline: 2010).

COP21, 2015:
195 countries adopt the first universal climate
agreement: Keep a global temperature rise
this century well below 2° C.

COP23, 2017:
The 197 Parties discussed how and how far
they can implement decarbonization measures

EU Hydrogen Strategy
Until 2024: Install at least 6 GW of H2 Electrolyzers
Until 2030: Install at least 40 GW of H2 Electrolyzers
Until 2050: H2 technologies deployed at large scale

Global Wind Installations (GW)1

115 150 181 220 270 302 349 417 467 514 564

2008 2018

+17%

Global PV Solar installations (GW)1

15 23 40 70 98 137 174 224
297

391
486

2008 2018

+41%

29 29 30 31 31 32 32 32 32 33
37

2008 2018

+2.5%

Global CO2 Emissions (Gt)2
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“Sector Coupling” is the key lever
for decarbonization of all end-user sectors

Source: World Energy Balances 2018

Sector Coupling – Links and InteractionsShares in global CO2 emissions by sectors
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Industry

Power

Increased future focus for emission reduction
Share on CO2 emissions: 60%
Share of Renewables: 8%

Continuous emission reduction required
Share on CO2 emissions: 40%
Share of Renewables: 22%

Sector
Coupling
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Gas price, US$10/MMBTU
US80/t CO2

Green Hydrogen based on electrolysis. Profitability depends
strongly on electricity costs and CAPEX

SMR-H2 (gray hydrogen)
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Present energy systems Future energy systems

Heat ReCycle
Solutions

Plant Flexibility Solutions

Highly efficient
Gas Turbines

Brownfield Engine Exchange

Continuous Performance
Optimization

Floating
Power

Battery
Hybrid

Power-to-Heat
(Industrial-scale

Heat Pumps)

H2 Gas Turbines
(Co-firing)

H2 Gas Turbines
(100% green H2)

Multimodal CO2-
free Solutions

Thermal Storage
Hybrid Solutions

Power-to-X

Carbon
Capture

and Usage

Electrolyzers
Large-
scale PV

Wind
Power

Concentrated
Solar Power

Grid Stability
Packages

Decentral Hybrid
Solutions

Coal-to-Gas Shift
Repowering

Steam Turbine /
Gas Turbine Upgrades

Pumped
hydro



Unrestricted © Siemens Energy, 2020
6

Tunisia has the potential to shortcut the energy transition,
directly towards a decarbonized energy mix based on
renewables and e-hydrogen

Coal, HFO

Renewables
+ e-Hydrogen

Natural Gas

Pathways towards
decarbonization

Past

2030+

Future

Present

Decarbonization scenario

Africa?
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Hydrogen generation
More than just an electrolyzer

Infrastructure/
Logistics

High Voltage
Transformer

Compression

Each component can be
selected and extracted for
an individual value chain

Medium Voltage
Transformer
and Rectifier

Gas purification
Water treatment

Civil Work

Cooling

Control
system

Storage
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Silyzer 300
Siemens’ solution for industrial scale e-Hydrogen production

1 Ambient temperature 15º C, air cooled

17.5MW

340 kg

75%

24 modules

System efficiency1

(higher heating value)

Power demand
per full Module Array
(24 modules)

Hydrogen per hour
per full Module Array
(24 modules)

To build a
full Module Array

Silyzer 300
Module Array (24 modules)
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Silyzer portfolio scales up by factor 10 every 4 – 5 years driven
by market demand and co-developed with our customers

Silyzer portfolio roadmap

1 Operating Hours; Data OH & Nm³ as of Dec 2019

2011
2015

2018
2023+

2030+

Silyzer 100
Lab scale demo
~4,500 OH1,

~150k Nm³ of H2

Silyzer 300

First investigations
in cooperation with
chemical industryNext generation

Under development

0.1 MW
1 MW

10 MW
100 MW

1,000 MW

Silyzer 200
~86,500 OH1

~7.3 m Nm³ 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!
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The Silyzer 300 enables grid support services
with efficient hydrogen yield and maximum dynamics

Start 0 – 100% H2 <1 min, enabled grid support

Dynamics in range 10%/s in range 0 – 100%

Time (s)

100%

10s 40s 50s 60s … X X+20s X+30s

5%

Rectifier load
H2 Delivery to TP1

H2 Ventilation

Designed for
Future-Proof

Flexible
Hydrogen
Production

Ready to
initialize

Operation

Stand-by Stand-by
Start

Grid Support

Grid Support

H2

1 Terminal Point
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Contact page

François-Xavier Dubois
Directeur Production de l’Energie en Afirque de l’Ouest et
Centrale
SE G S AF CI | SE G AF CI
Phone: +32 478 543388
francois-xavier.dubois@siemens-energy.com

Mohamed Jedidi
Sales Manager
RC-TN SE G
Rue du Lac Leman,1053 Tunis, Tunisia
Tel.: +216 71 166 403
Mobile: +216 98 786 300
mailto:mohamed.jedidi@siemens.com

ttps://www.siemens-
energy.com/global/en/offerings/renewable-
energy/hydrogen-solutions.html


