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Urge for more electricity and increasing fluctuation of 
power flow in the electrical grid

High share of renewablesGrowing demand

Stochastic power flow Increasingly distributed generation
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Our customer's world is in transformation –
 

From 
“generation follows load” to “load follows generation”
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On the Way to an Integrated Energy System
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The electric car is an opportunity in developing
 innovative solutions for components and drive train

Increasing functionality and intelligence in automotive systems
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The electric car is changing the relation between 
automotive industry and utility

Change from Consumers to Prosumers
Increasing amount of volatile regenerative energy
eCars as new switchable / bidirectional big loads
eCar as controllable load / storage

Increasing intelligence in future energy grids
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Integrated electric drive train for aircrafts -
 one step towards efficient and low-emission air transport

Benefits of serial hybrid electric airplane:
reduced fuel consumption
low noise / low emission
more efficient plane topologies
increase in safety due to redundancy

Requirements:
ultra-light components
high reliability
better performance

Partners:
Diamond Aircraft Ind.
Austro Engine
EADS
Siemens

Milestones:
Project started on 05/2010
Flight demonstration of serial hybrid electric 
airplane DA36 E-Star at Le Bourget Airshow 2011



© Siemens AG, Corporate TechnologyPage 9 November 2011         Dr. Christian Urbanke

Energy storage technologies
 available in Germany
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Energy storage technologies
 Energy density of storage medium

Source:Deutsche Energie-Agentur

The established pump storage
technology has a very low energy
density

The energy density of CAES  is
4 times higher

Hydrogen appears technically as the
most promising storage medium

Cost and economic aspects of H2
production have a strong impact on 
the development of industrial-scale
storage facilities

Key components for an economic hydrogen storage are electrolysers

 

with

►

 

low-cost,

►

 

high-efficiency and

►

 

long-lifetime
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Hydrogen as storable energy carrier –
 Green production from excess renewable energy

1.

 

Industrial use (semiconductor, 
metals, float glass, food 
hydrogenation)

2.

 

Re-electrification via gas turbine 
(saving of CH4

 

) 

3.

 

Heating for households and 
industry (additive to CH4

 

) 

5.

 

Synthesis of bio-fuels and 
chemical raw materials via CO2

 

fixation (e.g. MeOH, CH4

 

, ...)

4.

 

Fuel for vehicles (combustion 
engines or fuel cells) 

Generation Conversion Application

Hydrogen is a multi-functional and easily storable energy carrier

*  on the basis of 50 bar
** on the basis of 50 bar; more than 300 bar demonstrated

excess electricity

H2

O2

up to 100 MWh*

> 100 GWh**

Storage
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Intelligent Solutions for Sustainable Energy Supply

Vielen Dank für Ihre Aufmerksamkeit!
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