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Climate strategy goals

GHG, electricity and water
intensity targets

100% renewable energy
use by 2030

Energy saving

PV systems and storage in
Trinasolar facilities

Zero Industrial Park and Zero
Carbon factories

Promote a green supply
chain

Reduce products carbon
footprint

A

Sustainable development goals for 2025 and 2030 (2020 baseline)
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Recoghnition to our ESG efforts Trinasolar

s
WE SUPPORT e L/
Forbes Bloomberg '.@
N W FORBESCHINA.COM Green lf%ﬁﬁﬁa%;;_ﬂf?@gﬁﬂ
2023 ESG Innovative Bloomberg National Green Supply
Enterprise Green ESG 50 list Chain Management
Enterprise

M S C I m mgglgenzie

European Chamber

T i 2
Decarbonisation WWE Climate Solver ESG rating upgraded #2 in global solar module
leader Award to BBBin 2024 manufacturing ranking
OVPERFORA'G

@epd-norge.no

The Norwegian EPD Foundation
®

Cery,
2024 s,
PR o
kiwal
PV MODULE
RELIABILITY SCORECARD Q{)
2

Car one
For the tenth yearin a row ’


https://static.trinasolar.com/us/resources/newsroom/Trina-Solar-on-Forbes-China-Top-50#:~:text=Trina%20Solar%20has%20won%20a,corporate%20R%26D%20investment%20this%20year.
https://static.trinasolar.com/us/resources/newsroom/Trina-Solar-on-Forbes-China-Top-50#:~:text=Trina%20Solar%20has%20won%20a,corporate%20R%26D%20investment%20this%20year.
https://static.trinasolar.com/eu-en/resources/newsroom/eu-trina-solar-named-esg-champion-bloomberg-green
https://static.trinasolar.com/eu-en/resources/newsroom/eu-trina-solar-named-esg-champion-bloomberg-green
https://static.trinasolar.com/eu-en/resources/newsroom/eu-eu-group-names-trina-solar-decarbonisation-leader
https://static.trinasolar.com/eu-en/resources/newsroom/eu-eu-group-names-trina-solar-decarbonisation-leader
https://static.trinasolar.com/us/resources/newsroom/MSCI-ESG-Rating-Upgraded-to-BBB
https://static.trinasolar.com/us/resources/newsroom/MSCI-ESG-Rating-Upgraded-to-BBB
https://static.trinasolar.com/en-glb/resources/newsroom/matrinasolar-achieves-top-position-global-solar-module-manufacturer-ranking-2024
https://static.trinasolar.com/en-glb/resources/newsroom/matrinasolar-achieves-top-position-global-solar-module-manufacturer-ranking-2024
https://dpo.trinasolar.com/en-glb/resources/newsroom/matrina-solar-accelerates-net-zero-practices-help-build-sustainable-planet
https://dpo.trinasolar.com/en-glb/resources/newsroom/matrina-solar-accelerates-net-zero-practices-help-build-sustainable-planet
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Mitigating the CO, eq footprint in solar: Arcel /\A‘ﬂ |
rceloriviita

Low carbon-emissions steel for
PV structures, foundations, and frames

12 December 2024
ArcelorMittal Europe — Flat Products
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“By utilizing low carbon-emission steel in the top two sections of an offshore tower, we
can achieve 25% reduction of emission compared to a tower made from steel made
via conventional steelmaking route.” Vestas

Recycled and renewably
produced

© Vestas

V236-15.0 MV from Vestas - technical specifications
Baltic Power project:

e , Base * 1.2GW of capacity: 76 turbines from Vestas (V236 -15MW) => electricity to 1.5
it im et million households

* Supply of ~10kT XCarb® recycled and renewably produced steel plates

ﬁ ‘
Page 15 ArcelorMittal PV magazine webinar 13 November 2024, all rights rVEStas@ Eﬁmwalr\ EE;!}H - e E y
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Summary - Carbon PayBack Time and Carbon Reduction

Mounting Structure Focused Results

Germany Spain

Total lifetime CO, Germany, fixed
Payback

Total lifetime CO, Spain, tracked
Payback

= Carbon Payback time can be reduced by up to 13%

= XCarb® Steel can decrease the steel manufacturing emission ratio by approximately up to 30%

" Looking at BOS components the substructure plays a major role for CO, reduction
= However, do not forget the PV modules

—_—
Seite 6 13.11.2024 © Fraunhofer ISE ﬁ Frau n hOfer
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Traditional steel making route: blast furnace is the main contributor to CO,e emissions

1.

Iron ore / coal

Iron ore is processed
to sinter and pellets

Coal is being

transformed into coke.

Page 17

2.

Blast furnaces

In the blast furnaces, iron
is produced by reducing
iron ore with coke and
coal.

~90% of CO,
emissions occur
during the
ironmaking stage

()

JL5S

3.

Basic oxygen steel plant
By blowing pure oxygen
into the liquid iron, iron is
transformed into steel.

Casters

In the continuous
casters, liquid steel is
poured into slabs of
steel.

ArcelorMittal PV magazine webinar 13 November 2024, all rights reserved.

Hot strip mill and
cold mill

The steel slabs are
rolled into coils of
steel.

Coil of steel.

A
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XCarb® recycled and renewably produced: low carbon-emissions steel already

Magnelis” standard @
2510 kgCO, e/t

available for solar applications

100%
renewable
electricity

)
o
o]
3 (o)
[
® 5 -65 /O
_Q T Minimum
Y © 75% . ® R
O B8 <o Magnelis® XCart” COz e
= N (3 ~
)53 q LTAD e—) recycled and renewably
X 8 produced
900 kgCO, e/t
EAF steelmaking process Electric Arc Furnace (EAF)

Electric Arc Furnace (EAF) steelmaking process

Minimum 75% of scrap and using 100% renewable electricity.
Carbon footprint of galvanised material reduced by ~65% on a life cycle basis (LCA cradle-to-gate).
Products offered with a verified Environmental Product Declaration (EPD).

A

Page 18 ArcelorMittal PV magazine webinar 13 November 2024, all rights reserved.
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Up to 24% reduction of material usage and CO, footprint by material optimisation...
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... and up to 74% when material optimisation is coupled with low CO, emissions material
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Balance of System (BoS) Results
Horizontal Single Axis Tracker PV Plant

Standard Steel XCarb® Steel

Climate Change kg CO; eq. Climate Change kg CO, eq.

¢

Standard Steel-
manufacturing

XCarb Steel-
4%

14%
Inverter
2%
PV Module Invle;er
71% PV Module Mounting Structure
Mounting 79% Manufacturing
Structure 12%
Manulfi;:urlng Mounting Structure
Installation
1%

Mounting Structure

Installation
1% Electrical Installation
Electrical 2%
Installation
2%

Z Fraunhofer

Seite 4 13.11.2024 © Fraunhofer ISE
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Balance of System (BoS) Results
Focus on Balance of System and Impact Categories

—
Environmental Footprints of BoS (HSAT - Std. Steel)
100%
0%
80%
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50%
40% -
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20%
10%
0%

kg CO; eq. kg CFC11eq kg P eq M)

Climate change Ozone depletion Eutrophication  Resource use, fossils Resource use,

potential (EP) minerals and metals

M Standard Steel-manufacturing W Inverter
B Mounting Structure Manufacturing B Mounting Structure Installation

m Electrical Installation

Environmental Footprints of BoS (HSAT - XCarb® Steel)
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W XCarb Steel-manufacturing W Inverter
B Mounting Structure Manufacturing B Mounting Structure Installation

W Electrical Installation

Seite 5 13.11.2024 © Fraunhofer ISE
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Combining Magnelis® coating + XCarb® recycled and renewably produced
steel to build sustainable solar infrastructures

Example of PV plant & solar trackers in Portugal

Gonvarri Solar Steel and

Iberdrola will install 41 NEW PROJECT
MWp of solar trackers 41 MW
made from ArcelorMittal’s PORTUGAL
recycled and renewably

produced Magnelis®

XCarb® for a project in g
Portugal e e

https://europe.arcelormittal.com/newsandmedia/europenews/news-2023/xcarb-gonvarri-solarsteel-iberdrola

PPPPPP ArcelorMittal PV magazine webinar 13 November 2024, all rights reserved. ’ E >
ArcelorMittal


https://europe.arcelormittal.com/newsandmedia/europenews/news-2023/xcarb-gonvarri-solarsteel-iberdrola

Key takeaways S ’

S —
1. ArcelorMittal is a solid and innovative partner for solar PV projects. / N
2. Cleaner energy sources deserve cleaner solutions; the available XCarb® steel coated with ?

Magnelis® can contribute to lower emissions.

3. Our facts and figures are backed by EPDs, LCA, and performed by third parties.
- 1 tonne of Magnelis® = 2.51 tonnes of CO, equivalent
« 1 tonne of Magnelis® XCarb® recycled and renewably produced = 0.9 tonne of CO, equivalent
* the carbon payback time of a ground-mounted PV farm can be reduced by 15%.

5. Magnelis® coatings are continuously upgraded to meet solar PV constraints.

6. The momentum for decarbonisation has begun — stay tuned!

A

Page 24 ArcelorMittal PV magazine webinar 13 November 2024, all rights reserved.
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anticipate tomorrow

Lowering the Carbon Footprint

Our ongoing commitment

Yuliya Katsyuk, Sustainability Manager at FuturaSun - Sustainable Solar Europe 2024






New Production in EU

Lower carbon footprint

= Cells from our facility with EU IP and
traceability

= Use of European components

= Reduction of transport-related emissions
= Recycling

= Certifications: LEED and BREEAM

= NZIA compliant

= Short term: GHG emissions of the panels
below 400 kgCO,eq/kWp

= Mid term: below 300 kgCO,eq/kWp




Carbon footprint of the technology range

High efficiency PV modules

N-type

Silk® Nova
420 - 700 Wp

Backsheet & glass-glass

PERC

Silk® Plus
400 - 550 Wp

Backsheet & glass-glass

N-type

Silk® Nova Colour
360 - 390 Wp

Red, Orange, Silver, Green

IBC

IBC ZEBRA
420 -430 Wp

High aesthetic value

HTJ

Velvet
430 - 470 Wp

Glass-glass

Repowering

Mono & Polycrystalline
190 - 455 Wp

For repowering plants

@’ FuturaSun’




Life Cycle Assessments

Impact of processes and materials

Other: 12,77

Glass; 6,39 .
MG-Si; 26,2

Frame; 13,6

Polysilicon;
20,7

Wafer; 5,3

Process Impact (%)
MG-Si 26,2
Polysilicon 20,7

Wafer B

Cell 15,04
Frame 13,6

Glass 6,39

Other 12,77

TOTAL 100

@) FuturaSun’




How are we reducing our carbon footprint?

R&D Bifacial perovskite modules

"Solertix

Mid Term IBC4EU* project

Short Term Alternative materials for frames

Higher durability

Right now Carbon Neutral PV modules

- *This project has received funding from the Horizon Europe Programme for Research and Innovation (2021-2027) under grant agreement No 101084259.

@/ Futurasun



Everything, everywhere and all at once!

@’ FuturaSun’




) FuturaSun

anticipate tomorrow

e

Contacts

FuturaSun Srl Y. RS
Riva del Pasubio, 14 LI TLS
35013 Cittadella (PD) Italy

futurasun.com y.-katsyuk@futurasun.it should be inferred because of user’s reliance on the information contalngp he
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ASTRONERGY

12/12/2024

Jerzy Rudnicki — Senior Technical Manager



ASTRONEREGY At The Forefront Of TOPCon Mass Production

Business

ASTRONERGY
« Solar PV manufacturer since 2006
A brand of the CHINT Group (1984) '
- Along-Term Tier 1 Company ‘ (Catg’;l; ;‘\ J PV cell & module R&D
« Accumulated shipments >100GW Energy / 'y manufacturing and sales

* Mission:; To create a sustainable and net-zero

carbon world with solar power ASTRONERGY
MANUFACTURING FACILITIES
2GW module ?ﬂ?&ﬂe\y module ;gw ;ne‘?ld“'e
'S Thailand ) )
a = China * 9 China Based Manufacturing Plants
= ® « 3 International Manufacturing Plants: Thailand,
A = Turkey, US (in construction)
i *  91% of manufactured cells are N-type (TOPCon)
covdi A Thailand « Annual capacity e.of 2024: 55GW Modules
A il « Rapid growth: Since 2022 production capacities
Brazil has been tripled
1GW module
&5 Global Manufacturing Bases . Global Manufacturing Bases == Manufacturing Bases

(mass production) (in construction) (under evaluation)
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Sustainability Strategy Roadmap

ASTRONERGY
BY
Support Employees to : Proportion of 2050 " 2050
Complete Continuing jighortion Core Suppliers R In
) . ik I i
Education and Enhance Their I;)mplec;]/zees Certified by ISO Nceirttr);jlint Carbon Neutra llty
Academic Qualifications 14001/45001 4
Support Ecological Proportion of Female -
Power Plant Projects in Total | = in the Management Team ot Recyciing Rate " 2035
Proportion of Help Farmers Proportion of
Female Technicians Increase Their Income Renewable Energy Sources
Zero Landfill of Waste 100% Core Suppliers Are
Subject to Due Diligence Audits
2028 " Alll e s ey and Social Environmental
Astronergy Standard Assessments

the Management Team
Have Their Compensation
Linked to Esg

@ 2023
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ASTRONERGY

Zero Carbon Solar Panel

FROM ZERO TO ZERO

Product Lifetime Assesment
reen Supply Green Green Green
Chains Manufacturing DeS|gns Recyclmg

39
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Green Manufacturing — Yancheng Zero Carbon Factory ASTRONERGY

YANCHENG BASE:
Additional Interventions implemented:
Rooftop PV Powe Plant «  Water-saving Fixtures
26,590 11.18 mition kwh * Waste management
Pv modules installed Electricity annually ° Green Building Materials
80,000 w 6,376 twns * Energy & Carbon Emission Intelligent Management System
Coverage Carbon emission reduced ° Green Energy Certificates Trade
s & W TN
S -
',' i e \ e ‘ PV Carports 7 ' I A ST e == T — 7&‘\ , N
4,614 220
] : Coverage Motor vehicles parked ey . S = = - N
\ e £ ¥ > = U D e e e
920,000 wn 400 e W —— -
Electricity annually Non-motorized vehicles parked  TCREEPEESEE ECEREE R ERESSSR | VS S s AR )i s Sy

First Zero Carbon Factory In The World
Certified by TUV Rheinland

During reporting period:
200+ 31,080 wwn * >69% of energy came from renewables
Streetlights installed Electricity annually * GHG offset proportion >65%

* Emissions ~64.5kTCOze

Zero Carbon Factory Certificate

PV Powered Lighting system

17.7 tons

Carbon emission reduced

40
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ASTRO N7s ZBB CORE TECHNOLOGY
ASTRONERGY

PV cell

film

LA 4
sotder strip
N

» =

cel/The film extends over the cell overlap,

" providing a cushioning effect that
Traditional reduces the risk of hidden cracking.

metallization design

with multi busbar —
IMPLEMENTATION: RESULT:
« Using soldered thin cell connectors to replace cell busbars « Reduced energy consumption (low temp. process)

« ZBB interconnection: « Reduced raw material (silver)

1. Application with low-temperature soldering to fix the
connectors on PV cells; ZBB is currently implemented also in N5 series

2. Forming ohmic contact during lamination (second soldering)
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High Voltage System -ASTRO N .

ASTRONERGY

ASTRO N7 uses 210R wafer,

| ASTRO N7 | Low Voc leads to a larger
it e e—— string size, improving string

*—"-anm]___ capacity by 38%
Y

e ASTRO N7 2000V 38pcs in series

IR & &

: : Land saved BOS save i i
encapsulation film, lower Power yield increased

| i the effect of PID under high 3.6% 0.29 C$/W 0.5%~1%
W system voltage

Lowest ambient temperature. -

1500V 28pcs in series

|
|
\‘ | -

Better combination of
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KACO

new energy.

Welcome to
KACO new energy

Best inverters for photovoltaics, battery storage, and
energy management

S TN N B B e e




We enable
innovative

thinking and acting.

KACO new energy GmbH - A Siemens Company

We develop
innovative solutions

for the energy transition.

KACO

new energy.

We develop and
and maintain strategic

partnerships in order to grow.

45



KACO

new energy.

EPD - Overview

EPD - Type |
« Voluntary third-party programs based on multiple criteria, which award a license entitling the holder to use environmental labels on
products indicating the general environmental compatibility of products within a certain product category on the basis of life cycle

considerations.

et SO
N P
Fiolbel %};
EPD — Type i

« Environmental claims made, without independent third-party certification, by manufacturers, importers, distributors, retailers or anyone
else likely to benefit from such a claim.

EPD - Type lll @
« Environmental declarations with quantified environmental data using predefined parameters and, where appropriate, additional

environmental information.
Verification and publication by an independent third party.

source Siemens AG

KACO new energy GmbH - A Siemens Company 46



https://support.industry.siemens.com/cs/document/109822121/umweltproduktdeklarationen-(environmental-product-declaration-epd)-und-%C3%B6kobilanzen-(lca)-bei-siemens-electrical-products?dti=0&lc=de-WW

KACO

EPD Type Il - From finished product to EPD

4 EPDTypell

Result LCA | o _
(Life Cycle Assessment) Calculation GDT (Green Digital Twin)

£+ Data preparation

L0

R&D ME - Harst - KACO new energy GmbH - A Siemens Company 47



KACO

new energy.

Environmental Product Declaration.

Materials composition Life cycle stages and reference scenarios

The following chart outlines the overall material composition of the calculated reference product. Product weight of |
83,37 kg adds up with packaging weight of 6,78 kg to a total weight of 90,15 kg. Packaging consists of Box, Foil Film O
Wrap Bag, Label, Paper.

.

Manufacturing Operations End-of-Life

7.5% - 3 5% = Aluminium + alloys 45,9%
L
Scenarios

Product weight 45,9% = Elastomer [ elastomeric compound 0,1% Energy model used:

This stage covers the extraction This stage covers the product’s This stage covers  the

of natural resources, production distribution, installation, use and disassembly, material recycling

of raw materials, transport, maintenance. Different operating and thermal treatment of all

manufacturing, packaging and conditions e.g., use of eco-energy- recyclable materials as well as

transport distances. mix can lead to deviations from the the disposal of all other
standard scenario. materials.

= Carbon Steel 2,8%

= Casting (ferrous) 11,8%

= Copper + alloys 7,5%

Energy model used: Energy model used:

83,37 kg = Commercial parts 2,4% Supplier: EU-28: Electricity grid mix EU-28: Electricity grid mix
EU-28: Electricity grid mix .
Use scenario:

4,78 W — 12h per day for a

reference lifetime of 20 years

2,4% - '

0,1%

= Electronics 16,7%

KACO location:
DE: Green Electricity

Avoided burden method

= Surface material 1,8% )
Transportation model used:

7.5% ~ ‘ = Thermoplastics 7,5% According to EN 50693, and

primary data supplier location

Transportation model used:
Container Ship, New Panamax
120000 DWT 14000 TEU
19000.0 km Truck, 7.5t-12t
gross weight 1000.0 km

= Thermoplastic elastomer 3,5%

Figure 2 Materials composition

KACO new energy GmbH - A Siemens Company 48



Environmental Product Declaration.

Climate change

This chart shows the overall impact of the product on climate change — total. The manufacturing phase is the
lifecycle phase with the biggest overall impact of the maintanance free reference product. Different operating
conditions can lead to deviations from the reference scenario.

= O

'y

End-of-Life

Distribution, Operation

Manufacturing and Maintenance

kg COz eq
500
150
0 20.7

TOTAL: 673 kg CO2 eq.

®m Manufacturing ® Distribution ® Operation ® End-of-Life

KACO new energy GmbH - A Siemens Company

7Y

KACO

new energy.

End-of-life results

The end-of-life stage was modelled by using state of the art processes, includ-
ing sorting and material separation. The end-of-life parameters are calculated
according to IEC TR 62635 and EN45555.

It leads to:
* anoverall product recyclability of up to 79% mainly due to metal con-
tent
* an energy recoverability of up to 12% from plastic materials
* a minimum disposal rate of 99

The exact final values depend on the used recycling process and add up to
100%

Note: The device should not be disposed of as unsorted municipal waste.
Special treatment for specific components may be mandated by law or rec-
ommended for environmental reasons. Observe all local and applicable laws

49



Product Portfolio Overview

Masters of the strings — covering all your bases

KACO

new energy.

A seamless spectrum of advanced 3-phase string inverters provides turn-key solutions for all your PV projects -

whatever the size or location.

For solar power stations, we have
developed the Virtual Central system
approach: it combines the economical
advantages of a de-centralized approach
with all the benefits of centralized designs.

Right from the smallest units up to the
compact power-houses our products
deliver top performance combining
robustness with maximum ease of use.

bp gridsave 50.0 TL3

bp 25.0-33.0 NX3 M3 o 100125 G

bp 50.0/ 60.0 NX3 M3

bp 3.0-20.0 NX3 M2
bp 3.0-5.0 NX1 M2

KACO new energy GmbH - A Siemens Company

On top, we offer solutions for energy storage

and reactive power compensation: shift your
yield to later times of use, reduce the electricity

bill of your busi-ness or become part of
intelligent grid management.

bp 87.0-125.0 TL3

bp gridsave 92.0-137 TL3 bp 125.0-165.0 TL3

bp 6.0- 12.0 NH3

(IR
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KACO new energy GmbH
A Siemens Company
Werner-von-Siemens-Allee 1
D-74172 Neckarsulm

The text and figures reflect the current technical state at the time of printing.

Subject to technical changes. Errors and omissions excepted.
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