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Siemens Energy Aeroderivative Gas Turbines

• Grid emergency and peak duty, 
synchronous compensation

• start up and accept full load rapidly 
preventing shutdown of grid

• Remote oil & gas production 
facilities

• Transportation of energy through 
pipelines to consumers

SGT-A20SGT-A65 SGT-A35 SGT-A05

(Image: Ontario Power Generation) Photo by: Berardo62; Source: Wikimedia – under the CC BY-SA 2.0 license

2Unrestricted © Siemens Energy, 2021 GTEN 2021 Virtual Symposium – October 2021

(Image: Atlantic Packaging )
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Canadian History & Milestones- Siemens Energy Aeroderivatives

59 SGT-20 ( Industrial Avon) 1964 1st SGT-A20 pipeline Saskatchewan
50 Pipeline, 9 Peak 

31  SGT-05 ( Industrial 501) 1968

19 Pipeline, 12 Power generation 2019 1st SGT-A05 KB7HE Mobile Package
89 SGT-A35 ( Industrial RB211) 1973 1st SGT-A35 Saskatchewan

82 Pipeline, 7 Offshore/Process Power 2002 1st SGT-A35GT Alberta
7  Industrial Olympus 1975

Peak + grid stability
9 Industrial Spey 1976 1st Industrial Spey Winnipeg

Pipeline
2 SGT-A65 ( Industrial Trent) 1997 1st SGT-A65 Ontario

Co-Generation

3Unrestricted © Siemens Energy, 2021 GTEN 2021 Virtual Symposium – October 2021

(Photo M Klein) (Image: Atlantic Packaging )
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Options for Reducing Carbon Emissions 

Replace or blend the fuel 
supply with Carbon 

free/neutral fuels

Post combustion capture
& storage of carbon emissions

Methanol

Ammonia

e-methane

hydrogen
Natural Gas

Improve Efficiency use less fuel
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Intake filter upgrade – case study

SGT A35 upgrade to E12

• Average 2% reduction in CO2 emissions
• Reduction in methane emissions
• Maintain engine condition
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Product Efficiency Modifications

4%

10%

+2% with 
standard filters

- 8% with RT62X 
upgrade and BOV 
optimisation
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- 3% with GT
upgrade

¹Methane natural gas

2,500 tonnes pa 
CO2 at 25MW

2,500 tonnes pa 
CO2 at 25MW

-5% with 
15%vol H2
Fuel blend
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Spinning reserve case study

Combined hardware upgrade (within current package) and optimising operation
6.7% less fuel + CO2 emissions (25,000 tonnes pa / €750k reduction in CO2¹)

CO2 reduction from h/w optimisation
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SGT A35 case study – optimising operation

E
le

c
tr

ic
a

l p
o

w
e

r 
(M

W
)

Tamb (DegC)

18

20

22

24

26

28

30

32

34

0 10 20 30 40 50 60

A35 baseline
A35  h/w upgrade
A35  peak rating
Operation 4 units
Operation 3 units

7Unrestricted © Siemens Energy, 2021 GTEN 2021 Virtual Symposium – October 2021

¹CO2 tax at €30 per tonne ²Methane natural gas
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Case study – battery backup

6 MWh battery with a C2 rating gives 12 MW power for 30 minutes
Minimise footprint size and investment cost (pay per MWh)

22,000 tonne 
per year CO2 

saving

€650k per 
year CO2 

tax saving¹
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¹CO2 tax at €30 per tonne ²Methane natural gas
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Waste Heat Recovery

Compact WHRU
<500 tons
16MW additional power 2+1 GT (SGT-A35 ) 
80,000 tonne pa CO2 saving

Compact WHRU Heat engine 
9 MW additional power 1 GT (SGT-A35)
44,000 tonnes CO2 saving
 CO2 for working fluid
 No water needed

Ultra Light Bottoming Unit
Compression & Oil separation modules

Supercritical CO2 Heat Recovery Engine
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Predictive Emissions Monitoring - data driven model reporting

NOx, CO and CH4 < 8% error
CO2 < 1.5% error

Dataset available
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Aero Diffusion Combustion Systems 
• Capable of Co-firing with natural gas up to 

100% H2
• Same power rating on 100% H2 as high-

methane natural gas
• NOx < 25 vppm with water injection

Siemens Energy Aeroderivative Gas Turbines
Hydrogen Capability

SGT-A20

SGT-A65 WLE

SGT-A35 WLE

15

100

15

100

15

100

Diffusion burner with unabated NOx emissionsDLE Aero

SGT-A65 60 to 71/58 to 62 MW

SGT-A45 41 to 44 MW

SGT-A35 27 to 37/28 to 38 MW

SGT-A20 12 to 17 MW

SGT-A05 4 to 6 MW

Hydrogen Capability (vol%)Gas turbine

1ISO, Base Load, Natural Gas

Power Output1

Values shown are indicative for new unit applications and depend on local conditions and requirements. Some 
operating restrictions and special hardware and package modifications may apply. 

100

SGT-A05

Dry Low Emissions Combustion Systems 
• For 15 vol% hydrogen, no change for new units 

to:
• Emissions capability
• Component life and overhaul interval
• Power rating
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SGT-A20

+230K hours of recorded operation on hydrogen 
fuels (up to 80 vol%) since 1968

Siemens Aeroderivative Gas Turbines
Hydrogen Experience and Roadmap

SGT-A35

SGT-A20

Aero Annular 
combustor(SAC)

100% hydrogen 
atmospheric rig testing

SGT-A65 WLE

SGT-A05

1968 2011 2024-30
A20 LPG co-fired
with up to 60 vol% H2

Annular D/F
100% H2 rig test

1983
A20 natural gas co-fired 
with up to 80 vol% H2

2018 2021-24

Power –X 
H2 customer 
demonstration

DLE high-H2

implementation
Release of 
100% H2

capability

2024

DLE H2

Development
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Hydrogen Upgrade Process

Customer requirements Site survey
Implementation, 

testing, and certification
Agree modifications

 Fuel hydrogen content

 Operational 
requirements 

 Local regulatory 
requirements

 Specifications of 
installed equipment

 Combustion system

 Fuel gas system

 Other auxiliary systems

 Define scope based on 
customer requirements

 Plan upgrade project

 Proposal on required 
modifications

 Negotiation and decision 
on modifications 
(pricing, timeline)

 Contract award 

 Joint HAZOP

 Certification/certification 
amendments as required

 Installation

 Commissioning

 Validation of upgraded plant

 Performance and 
acceptance tests
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Primary Systems Requiring Modification 
When Blending to Higher H2 Content

Ventilation System –

Gas Group IIC 
electrical 

equipment

Fire & Gas protection 
System- & sensors

Fuel Gas System –
capacity & material review 

H2 compatibility of plant auxiliary 
fuel systems

Piping and Layout review 
for sealing and access

<30 vol% H2

Core: No Changes

¹Package: potential 
modifications, confirm 
through engineering 

assessment 

>30 to 100 vol % H2
Core: No Changes

Package: ² Re-certification 
with respective authorities, 

sub-system capacity increase, 
safety protection

Control System Signal 
Integration

¹ Site survey recommended to assess older equipment, ² IEC 60079-10-1 H2 hazardous area classification
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eMethanol - sustainable liquid fuel 
whenever there is no gas supply

270 million litres of Methanol produced from 360,000 tonnes of municipal waste 
saving 300,000 tonnes of CO2

• Carbon Neutral sustainable fuel manufactured from waste

• Environmentally friendly – Biodegradable

• Lower combustion temperature – 70% reduced NOx emissions

• No SO2 emissions – no sulphur

• No visible exhaust plume

• Alternative fuel for managing the Energy Transition

Ideal substitute for Aero Gas Turbines to replace Diesel
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Rig tests of Industrial Olympus 
produced  greater than 70% less NOx

SGT-A20 Gas Turbine Demonstration planned Fall 2021
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Package Modifications - eMethanol

Fuel System – higher capacity

GT – higher capacity burners

Control System – update

Fire & Gas, Ventilation - assess
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Aeroderivative Gas Turbine
Decarbonization Solutions 

Zero Carbon & Low NOx
Solutions requiring development

Carbon Neutral Fuels
Known solutions requiring test and demonstration

Efficiency
Immediately available solutions

Today
Customers seeking help to reduce the 

climate impact of their operations
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• Proven fuel flexibility experience

• Capable of Co-firing with natural gas 
up to 100% H2 ( DLE 15%vol H2)

• Planned engine test using Methanol

• Optimize efficiency with Digital & 
product solutions 

• Low risk for managing the Energy 
Transition

Restricted Copyright  © Siemens Energy, 2021 All Rights Reserved17Unrestricted © Siemens Energy, 2021 GTEN 2021 Virtual Symposium – October 2021



Unrestricted © Siemens Energy, 2021

18

Disclaimer

This document has been prepared in respect of Siemens Energy AG (together with its subsidiaries, 
“Siemens Energy”), under which the majority of the energy business of Siemens Aktiengesellschaft 
(together with its subsidiaries, “Siemens”) will be bundled. It is intended to admit the shares in Siemens 
Energy to trading on the regulated market of the Frankfurt Stock Exchange. This document does not 
constitute or form part of any offer or invitation to sell or issue, or any solicitation of any offer to purchase or 
subscribe for, any shares or other securities of Siemens or Siemens Energy in any jurisdiction.

This document contains statements relating to the future business and financial performance and future 
events or developments involving Siemens and Siemens Energy that may constitute forward-looking 
statements. These statements may be identified by words such as “expect,” “look forward to”, “anticipate”, 
“intend”, “plan”, “believe”, “seek”, “estimate”, “will”, “project” or words of similar meaning. Such statements 
are based on the current expectations and certain assumptions, of which many are beyond Siemens’ and 
Siemens Energy’s control. These are subject to a number of risks and uncertainties. Should one or more of 
these risks or uncertainties materialize, should decisions, assessments or requirements of regulatory 
authorities deviate from our expectations, or should underlying expectations not occur or assumptions prove 
incorrect, actual results, performance or achievements of Siemens or Siemens Energy may (negatively or 
positively) vary materially from those described explicitly or implicitly in the relevant forward-looking 
statement. Neither Siemens nor Siemens Energy intend, nor assume any obligation, to update or revise 
these forward-looking statements in light of developments which differ from those anticipated.

The information and opinions contained in this document are provided as at the date of this presentation 
and are subject to change without notice. They do not purport to contain all information that may be required 
to evaluate Siemens or Siemens Energy and have not been verified independently. Historical financial or 
operative information contained in this document has been taken or derived from Siemens’ financial 
statements, accounting records or management reporting. The combined financial statements for Siemens 
Energy are currently being prepared. These may deviate substantially from the information included in this 
document. The information in this document is of a preliminary and abbreviated nature and may be subject 
to updating, revision and amendment, and such information may change materially. In addition, the 
historical financial and operative information included in this document does not necessarily fully reflect 
changes that will occur when Siemens Energy operates as a separate group of companies. Accordingly, 
such information is not necessarily indicative for the future consolidated results of operations, financial 
position or cash flows of the prospective Siemens Energy business on a stand-alone basis.

This document includes – in the applicable financial reporting framework not clearly defined – supplemental 
financial measures that are or may be alternative performance measures (non-GAAP-measures). These 
supplemental financial measures should not be viewed in isolation or as alternatives to measures of 
Siemens’ or Siemens Energy’s net assets and financial positions or results of operations as presented in 
accordance with the applicable financial reporting framework in its consolidated financial statements and 
combined financial statements, respectively. Other companies that report or describe similarly titled 
alternative performance measures may calculate them differently. Due to rounding, numbers presented 
throughout this and other documents may not add up precisely to the totals provided and percentages may 
not precisely reflect the absolute figures.

This document contains forecasts, statistics, data and other information relating to markets, market sizes, 
market shares, market positions and other industry data on Siemens’ or Siemens Energy’s business and 
markets (together the “market data”) provided by third party sources as interpreted by us. This market data 
is, in part, derived from published research and additional market studies prepared primarily as a research 
tool and reflects estimates of market conditions based on research methodologies including primary 
research, secondary sources and econometric modelling, which may not be representative.


