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Siemens Energy Structure
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01. Energy mix scenarios
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Alternatives according to Decarbonization Objectives

Ene rgy m IX Efficiency
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- Deep
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I coal )
Natural gas (NG)
M Renewables

“Coal-dominated energy mix”

® Renewable expansion
® Coal-2-gas shifts
® Shut-down of low-efficiency coal plants
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® Renewable expansion I
® Switch to low-carbon fuels (e.g., Hz2) !
® Decarbonization of heat (e.g., CHP, :
heat pumps) |

m Grid stabilization measures !
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“Green front-runners”

m High share of PV & wind
m Green energy storage

m Carbon capture

m Sector coupling with H:z

“Stable green energy system”

Notes: Muclear impact not covered in demonstration N Et'Z ero C02

Pie charts show tvpical enerav mix
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Decarbonization Radar
Technical Solutions using Blending Fuels and energy sources
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Gas Power Plants operating with Decarbonized Fuels will SIEMENS
ensure Security of Supply by providing Residual Load in grids CNEercyY
largely dominated by Renewables

Residual Load Definition: Remaining load
SCSCVEIRIECN(NE)MM required to bridge the gap between demand and renewable
energy production at any point in time.

Actual data from 2022

Characteristics of Residual Load.:
» For regions with high RES penetration, the residual load
demand may drop to 15-25% of the hours of the year

Simulated data with 86% RES (after 2030) SN N (NN e Re R ol N o N R T M =R =8\

Residual load (decarbonized) to be upgraded to decarbonized fuels (e.g. mix fuels,
hydrogen, bio- or e-fuels) as soon as these fuels become
available.

» Future RES load surpluses will increasingly be used to
produce the H, required for later re-electrification
especially to cover seasonal RES variations

Source: Agora Energiewende, Future Agorameter, Data for Jan. 151-31st, 2022
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02. Energy Landscape
Hybrid & Power to X Solutions



Energy Landscape
Hybrid and Power-to-X categories

Optional
Batteries

Grid connection

Renewable power

Electricity I Hydrogen M E-Liquids
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Solution Development: Power-to-X/ Hybrid categories

Category Energy conversion

Hybrid categories
O

#la Decarbonization solutions for power generation @
Electrons
{0}
#1b Decarbonization solutions for industrial processes
Electrons
. . O
#1c Energy systems with storage and re-electrification @
Electrons
Power-to-X
O~
#2 Power-to-X ©})
Elé-ctrons
Aug 2024
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#1a Decarbonization solutions for power generation

Main offtake: electricity

Optional
Batteries

Renewable power Grid connection

R

Optional

H,-ready ﬁﬁz

gas turbine = !

Natural gas

Electricity I Hydrogen M E-Liquids

Aug 2024
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#1c Energy systems with storage and re-electrification

Main offtake: electricity

Optional
Batteries

Grid connection

Renewable power

Electricity I Hydrogen M E-Liquids

Aug 2024
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03. Hydrogen & Gas combustion
In gas turbines technology



Use of Hydrogen in Gas Turbines with DLE requires SIEMENS
extensive Combustion Technology development cnercy

SGTe-4000F SGT-5000F SGT-8000H SGT-9000HL

Burner Rig-  Modified Modified Combustion SGT-2000E
Tested up Burner Rig- Burner Rig- Technology Madified Burner
to 40% H, Tested withup  Tested up to tested for H, Rig-Tested up to
to 30% H, 40% H, admixtures 40% H,
2004 @ L( ® O © 2012 ©
H,-DOE Program BMWI Program
Focusing on LGT Focus on High
combustion technology, Temperature Combustion
2005-2015 with H;, 2006 — 2009 100% H, DLE Technology for Prototype applications
In Full Pressure High Temperature First customers for 100%-H,
A4S, ABS ) Combustion Test at Combustion in medium Industrial Gas Turbines
Atmospheric Combustion CEC Test Center for Extending technology expected mid 20s
Tests up to 100% H, SGT-600 towards 100%-H,
i 2011 @ o ® ® ® ® 2023 ® .mu':f, H, in Heavy-
SGT-200 SGT-400 100% H, in Aero 100% H, in an SGT-400 Duty and industrial
H; Engine Tests SG:rt:aTi-l;:'uU;n coke Derivative Gas Turbines Industrial Gas Turbine gasLTurbElngs Using
P Using Wet Low Emission  Using Dry Low Emission ry Low Emission
oven gas =60%H, Technology Technology Technology
SGT-700 SGT-800
First H, Tests in 50% H; admixture
Full Engine Setup at Base Load
® 2008 © ® ® 2018 @ o
DLE Technology development SGT-700 SGT-600 - { 2
for Industrial Gas Turbines Continuous Operation Up to 80% H, admixture %5

Atmospheric and high pressure  since Sept. 2014 (10% H,) in Full Engine Test
tests for Industrial Gas Turbines
100% Green Gas Turbines
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Siemens Hydrogen Gas Turbines for our sustainable future
Heading towards 100% with full fuel flexibility H, € Natural Gas

Gas turbine model

Power Output?

H, capabilities in vol. %

CO, reduction,, [%]

{8 SGTS5-0000HL
8 SGTS-8000H
@ SGT5-4000F
# SGTS5-2000E
@ SGTE-9000HL
& SGTE-8000H
@ SGTE-5000F
@ SGTE-2000E
% sSGT-800
W SGT-T50
& SGT-700
# SGT-A35
& SGT-800
@ SGT-400
@& sSGT-300
@ SGT-100
SGET-ADS

S50Hz

60Hz

50Hz or
60Hz

I OLE burner I WLE bumer
@ Heavy-duty gas turbines

1 Power output in MW at 150 ambient conditions and natural gas; Version 5.4, January 2022

September 2023  Siemens Energ

@ Industrial gas turbines

585 MW

450 MW

329/385 MW

187 MW

440 MW

310 MW

215 to 260 MW

117 MW

50 to 62 MW

40434 to 41 MW
3310 35/34 10 36 MW
27 to 37/28 to 38 MW
2425 MW

10 to 14/11 to 15 MW
B8 to O MW

516 MW

4 to 6 MW

I o
I :o

I o

I o
I o
I :o

I :

I -
k&
I o

100
. <

B5

I :

T 65

I :o

Diffusion burner with unabated NOx emissions
#® Aeroderivative gas turbines

23%
11%
11%
11%
23%
11%
11%
11%
4T%
17%
47%

5 /100%
4T%

3/ 38%
11%
11/ 36%
11%

2) Compared with 100% natural gas operation

SIEMENS
cCNercy

Values shown are indicative
for new unit applications and
depend on local conditions
and requirements. Capability
to operate on 100% natural
gas is maintained (full fuel
flexibility). Some operating
restrictions/special hardware
and package modifications
may apply.

Higher H, contents
to be discussed on
a project specific
basis
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“H2 Readiness” and “H2 Capability” does not mean the same! SIEMENS
CNercy

Examples:

*  50% “H, readiness” means the plant is designed for

Step 1 H Read | ness operation with natural gas, but already prepared for a
. 2

_ _ _ _ later retrofit to 50% hydrogen capability
A power plant is considered H, ready if the powerplant is
pre-equipped upfront for a future retrofit to the defined level I TR I Va1 R AR R RO e S R Rt
of H,. The pre-equipment is an optimization between initial to 30% hydrogen content without any additional changes
investment and later retrofit costs and allows for a later

. ; 4 . } " TTRT 0 ” T o) »
conversion with economically reasonable costs/disruption bl 0y 2nd "30%H, capable

means the the plant can operate at 30% initially and is
prepared for a later retrofit to 100% capability

Step 2: H, Capability
A power plant is considered “H, capable” if al

equipment is fully capable of operating up tc
level of H,

René Moreno BD North Latam 16
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04. Capabilities

- Renewables + Gas + H2 (Analysis)
- Experience ( Braskem Project)
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An increased number of Siemens Energy gas turbines are
running with high H, blends with natural gas

!EEZAA

L

« 8 Gas Turbines operated or
running commercially on
high hydrogen/Natural gas
blends (no syngases), with
DLE combustion

* 4 Retrofits of existing Gas
Turbines for H2 operation
underway

Units running with H, in commercial operation
or with past operating test experience

Q Units under construction for high H, operation

Nishnekamsk

Halton Hills % SGT5.2000E
2x SGT6-5000F Q 27% H,
15/300/0 H2 Q
Q HYFLEXPOWER el
1x SGT-400
30%100% H, 1x SGT5-4000F

1 0,
9 Hillabee o

1x SGT6-6000G
380/0 H2

Q Braskem
2x SGT-600
600/0 H2

Q Retrofitto H, operation of existing turbine contracted

SIEMENS
Ccnercy

Jingmen

2x SGT-800
Q/ 30% H,
O\Hsinta
1x SGT6-2000E

15% H,

18
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Customer: Braskem

Country: Brazil

Commercial operation: 2022

Hydrogen gas turbine reference

Braskem, Brazil

Challenge _ﬂ
[

* Low cost for O&M

* Use of hydrogen as fuel gas to reduce
use of natural gas, up to 60% but not
exceeding 25 ppm NO,

+ Reduced need for external grid supply

= High availability and reliability

Solution '@'

« Advanced Additive manufactured
burners capable for 100% H,

+ Complete plant delivery, Siemens Energy
will build, own & operate the CHP,
HRSG and gas compressor

* D&M contract based on delivery
of steam and power

SIEMENS
CNercy

Technology @3@

= 2% SGT-600 PG with 3™ generation
DLE system for up to 60% H, co-firing
at 25ppm NO,

* Operation at up to 88% H2 blending rate

has been demonstrated m
Benefits A
=il

* Fuel cost savings operation on high levels of
hydrogen in DLE, no need for water injection
* Lowest emissions using the latest DLE
combustion system and control system
<25 ppm NO,
* Predictable operation and maintenance cost
* Tailor made flexible solutions in all important
aspects

19
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Example: Mining Company ( Mexico)

Reference System

Lol

GT GT GT

SGT-B00  SGT-800

JJlll

T
@ & ©

aT

*l

) S B0}

Performance Cost Flnancial
data data data

1

r—:_:hi-—l-

Island Grid +
Backup Battery

-4

Transmission

i —~ @

Electricity
supply

& —

C0,-Emissions
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Example: Mining Company ( Mexico)

e B 1A

Performance Cost Financial
data data data

O S
& — %@

-] +—* Electricity Mine

Thermal Discharge supply

Storage unit

SET-300
¥

Charge unit

L,
Location specific %

PV and wind yields

Island Grid +
Backup Battery

Ef']d—h-

BE55

Transmission

= r d

Wind potential Wind Park Transmission

-\.I.- .,
. & y - 1 & .
1

Solar potential PV Park Transmission CO;-Emissions
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Example: Mining Company ( Mexico)

n M$/a

2000

100,0

50,0

Reference’

Optimized

Annual
TOTEX

M Annual
CAPEX

B Annual
OPEX

Optimized solution shows 16% less annual costs, while
decreasing operational expenditures by almost 80%

Annual CO,

VS. .
Emissions

B Annual
CO:z emissions

Quick assessment shows high potential of lowering
CO: emissions - 82% less CO. output compared to reference’

Reference’

Optimized

600

400

200

$/MMBt

22
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05. Conclusions
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Conclusions

» The mix of different fuels and energy sources is necessary to decarbonize and
provide stability to the grid.

» Decarbonization is possible through energy efficiency, the mix of energy
sources and fuel blending.
» Siemens Energy offers hybrid solutions to mix energy sources and Gas

turbines that use H2 + GAS mixture

» EXisting assets and future investments in gas turbines are protected also in a
fully decarbonization world.

24
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René Moreno
Business Development Manager

Mobile: +57 3103090065
rene.moreno@siemens-energy.com

siemens-energy.com
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Disclaimer

This document may contain statements relating to the future business and financial
performance and future events or developments involving Siemens Energy (together with its
subsidiaries, “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 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 Energy may (negatively or positively) vary materially from those
described explicitly or implicitly in the relevant forward-looking statement. Siemens Energy
does not 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 Energy and have not been verified
independently. 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.

This document contains forecasts, statistics, data and other information relating to markets,
market sizes, market shares, market positions and other industry data on 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.

Aug 2024 Siemens Energy is a trademark licensed by Siemens AG.
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Nothing contained in this document (and the appertaining verbal presentation, if any) is a
warranty, guarantee or representation. All statements, data and information contained herein
(and the appertaining verbal presentation, if any) are non-binding and shall not create on
Siemens any commitment, obligation or liability whatsoever. Furthermore, they shall not be
ground for any claim or argument, regardless whether based on this document (and the
appertaining verbal presentation, if any) alone or in connection with a separate agreement or
contract.
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