
© Siemens AG 2009
Energy Sector

Dr. Michael Weinhold 
Chief Technology Officer Siemens Energy

Forum für Zukunftsfragen e.V.  
Berlin, 18. Februar 2009

Die Forschungsstrategien



February 18, 2009Page 1

© Siemens AG 2009

Weinhold/Energy Sector

Electricity Network is backbone 
of the integrated energy system
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Increasing complexity and 
more infrastructures connecting 
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The 3 pillars of a sustainable energy system

Environmental impactEconomic efficiency

Energy security

Sustainable 
Energy System
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Intelligent Energy Mix1

Efficiency in all individual stages & components2

Systemic efficiency3

What is needed:
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Privileged feed-in 
of renewables

Renewables:
� Wind power
� Solar thermal power

� Other

Technology options for tomorrow’s low-emission 
and secure power mix

Intermediate-load/peak-
load for load leveling

Gas-fired combined 
cycle power plants:
� High efficiency 
� Low emissions

� Fast startup

Low-emission 
base-load

� Coal-fired power plants:

� Nuclear power plants
� Hydro power plants

� Clean, high-efficiency 
STPP

� IGCC pre-combustion 
capture

� Post-combustion 
capture for retrofitting 
and new plants
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∆ CO2
basis
-11%

>-16%
>-90%

Efficiency
1992: 42 %
2007: 47 %
2020 target:      >50 %
with CCS >43 %

Efficiency
1992: 52 % 
2010: > 60 %
2020 target: > 62 %

Efficiency
1992: 42 %
2007: 47 %
2020 target: > 50 %
with CCS > 41 %

∆ CO2
basis
-13%

>-16%

∆ CO2
basis
-11%

>-16%
>-90%

Reference STPP (>600 MW)

47%

Irsching 4 plant (530 MW)

>60% 

Hard coal-fired 
steam power plant

Combined cycle 
power plant, H-class

Development of efficiency and reduction of CO 2 emissions

Siemens Fossil Energy Solutions:
Technology options for tomorrow

IGCC >400MW with CO2capture

47%

IGCC with and 
without CO 2 capture

New technologies are essential to meet economic low -emission power mix

>43% with CO2 capture
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Grid access, HVDC, HVDC PLUS

MV / HV-switchgear
FACTS

Cabling
with MV / HV-cables

Grid infrastructure for wind farms

Gearbox

Wind Power
Drive Technologies 
Power Transmission

Blades 
Nacelle

Wind Turbine

Turnkey wind farms

Generator 
variable or fixed speed
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Transmission of large electricity 
volumes with minimum losses

Reliable and efficient Distribution

� High Voltage Direct Current 
Transmission (HVDC)

� Optimal capacity of lines available
with energy automation systems

� Reactive power compensation

� Gas Insulated Switchgear (GIS)
� Gas Insulated Line (GIL)
� Low-noise transformer

� Power electronics-based
technologies – such as medium-
voltage, back-to-back coupler

Technologies for low-loss power transmission
and distribution
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Grid access for large scale renewables

Wind
> 20...40 GW

Hydro
> 10..30 GW

2000 km

1800 km

Load Centres

2000 km

Hydro
> 30...50 GW

� On-shore and off-shore wind power

� solar thermal power generation

� Large scale Photovoltaic installations

Power generation from renewable energies and the gr id access solutions
� Integration of renewable energies via HVDC

� Energy lines with UHVAC and UHVDC

� Gas-insulated lines (GIL)

Use of hydro power in China Use of renewable energy in Europe

Solar > 10..20 GW
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Climate-compatible energy technologies
Efficiency increase, CO 2 sequestration, wind, solar thermal …

Technology push
� F&E funding for key 

technologies
� Funding for full-scale 

demo projects
� Fair risk sharing 

between suppliers, 
operators and the 
public

Market pull
� Reliable long-term 

investment incentives
� Global perspectives for 

equipment suppliers

Legal basis and 
acceptance

� EU and national 
legislation for 
geological storage

� Public relations in an 
open dialogue

� Cooperation of politics, 
industry, NGOs

1 32

Only through joint forces of politics, academia and industry 
the sustainable energy systems can become reality.

Three forces are needed to enable the future 
sustainable energy system
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Disclaimer

This document contains forward-looking statements and information – that is, statements related to future, not past, 
events. These statements may be identified either orally or in writing by words as “expects”, “anticipates”, “intends”, 
“plans”, “believes”, “seeks”, “estimates”, “will” or words of similar meaning. Such statements are based on our current 
expectations and certain assumptions, and are, therefore, subject to certain risks and uncertainties. A variety of 
factors, many of which are beyond Siemens’ control, affect its operations, performance, business strategy and results 
and could cause the actual results, performance or achievements of Siemens worldwide to be materially different from 
any future results, performance or achievements that may be expressed or implied by such forward-looking 
statements. For us, particular uncertainties arise, among others, from changes in general economic and business 
conditions, changes in currency exchange rates and interest rates, introduction of competing products or technologies 
by other companies, lack of acceptance of new products or services by customers targeted by Siemens worldwide, 
changes in business strategy and various other factors. More detailed information about certain of these factors is 
contained in Siemens’ filings with the SEC, which are available on the Siemens website, www.siemens.com and on 
the SEC’s website, www.sec.gov. Should one or more of these risks or uncertainties materialize, or should underlying 
assumptions prove incorrect, actual results may vary materially from those described in the relevant forward-looking 
statement as anticipated, believed, estimated, expected, intended, planned or projected. Siemens does not intend or 
assume any obligation to update or revise these forward-looking statements in light of developments which differ from 
those anticipated.

Trademarks mentioned in this document are the property of Siemens AG, it's affiliates or their respective owners.


