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Steam parameters and corresponding SIEMENS
efficiencies of a 700 / 800 MW plant
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*based on 1 x 700 MW; 30 years operation; 7000 full load hours/ a; 30 mg/m3 @STP particulates; 200 mg/m3 @STP NO, and SO,

0 intin effici reduces emissions by 2.4 Mio t CO,*, 2000 t NO,*, 2000 t SO,*, 500 t particulates*
1%-pointin efficiency reduces fuel costs by 2.4%

Supercritical STPPs are supporting emission reduction and fuel saving
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Contribution of Steam Power Plant development SIEMENS
towards environmental compliance

1981 2001 2004 2015
37.59% 42 % 47 % >50 %
STPP efficiency STPP efficiency STPP efficiency STPP efficiency
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STPP Bergkamen STPP Isogo 1 Reference STPP NRW STPP 50plus (E.ON)
designed for 747 MW  designed for 600 MW  designed for 600 MW  designed for 500 MW

Increasing efficiency is the key driver to more environmental friendly STPPs,
suppliers and generators need to strive for
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SIEMENS
Step 1: The Carbon Capture
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SIEMENS

The three technology pathways for CCS in power plants

CO, Capture before Combustion (Pre-combustion)

Research needs
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CO, Capture after Combustion (Post-combustion)

Conventional power plant with CO, scrubbing .
1000 m?/s, 14% CO,"
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Integrated CO, Capture (Indirect Oxyfuel)
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SIEMENS

Capture Ready for a Steam Power Plant
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“Capture Ready Requirements” SIEMENS

All measures defined - reference Siemens steam power plant layout SSP5-6000

Steam turbines and building
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Power plant with integrated post-combustion CO, SIEMENS

Process designs and ideas
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Siemens Process and Solvent
development and optimization

Conceptual design of

a post combustion capture unit
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SIEMENS

Step 2: CO,-Transport

= Mostly the power plants are not situated close to storage sites. The
transport of CO, sometimes over long distances has to be prepared.

= The CO, captured in the power plants will be compressed to liquid
equivalent to natural gas for transport primarily in pipelines. The
transport by ship or lorry is also feasible.
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Step 3: CO,-Storage
Overview of geological storage options

Depleted oil and gas reservoirs

Use of CO, in enhanced oil and gas recovery

Deep saline formations — (a) offshore (b) onshore
Use of CO, in enhanced coal bed methane recovery

NP
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Step 3: CO,-Storage SIEMENS
Potential underground locations worldwide

Etnmgﬂ lcations
0 The best recks for T
Oz storage ;

Source: IPCC Special Report on Carbon Dioxide Capture and Storage
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Step 3: CO,-Storage SIEMENS

Projects worldwide
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SIEMENS

Summary

Slide 13

Increase of efficiency is crucial to balance the efficiency losses
caused by CCS.

In the CCS chalin carbon capture is a technology issue, carbon
storage is a geological and monitoring issue.

CCS is a feasible technology option, first demonstrations have
been started to get experiences for the operation.

Large-scale demonstration and further R&D is necessary to limit
the risks and lower the overall costs.
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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”,
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“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.
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