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Send them in via the Q&A tab. (3 We aim to
answer as many as we can today!

You can also let us know of any tech problems
there.

We'll let you know by email where to find it
and the slide deck, so you can re-watch it at
your convenience. §§) @



Sustainability of PV Manufacturing at the
Multi-Terawatt Level

Pierre Verlinden

PV masazine AMROCK Pty Ltd
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Yangtze Institute for Solar Technology
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Why are we suddenly talking about sustainability?

» PV electricity is clean
» It should be sustainable
» PV used to be about Cost, Efficiency, Reliability
»>If it is reliable and cost effective against fossil fuels,
it should be sustainable
» PV in operation does not use any consumable, ...
> It should be sustainable

We need to talk about sustainability because PV will be hugE!

Copyright AMROCK Pty Ltd © 2022



AMROCK

Anthropocene
/'anBrapa si:n/

noun
the current geological epoch, viewed as the period during which human

activity has been the dominant influence on climate and the environment.

One proposal, based on atmospheric evidence, is to fix the start with
the Industrial Revolution, ca. 1780, with the invention of the steam engine.
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To fulfill the Paris COP21 Agreement, we are allowed to generate
only 800 GT* of CO,, then zero. The next 10 years will be decisive.

Reach climate goal < 2°C ) _
‘ ‘ ‘ ‘ While developing our new PV

technologies, when making design,

materials and process decisions,
Hlstorlcal data - we cannot ignore anymore the

Trend of - N N E context of Global Climate Change.

1970 2018 . | | B |

» Can we develop quick enough?

» |Is our technology sustainable?

T
-
O,
2]
C
S
n
@
=
o
N
O
O
[
O
o
O

1600 Gt |
1 1 » What is our embedded CO,?

1950 1960 1970 1980 1990 2000 2010 2020 2030 2040 2050 2060 *Note: Only 400GT of CO, allowed
Graph courtesy of Dr Pietro Altermatt Year if target is 1.5°C

Historical data: U.S. Dep. of Energy (DOE) Copyright AMROCK Pty Ltd © 2022 [1] G. Luderer et al, Nature (climate change) 8, 262 (2018)



Only fast transition over the next 30 years to
net-zero CO, emission allows to meet +1.5C -2C

Updated CMIP6

ScenarioMIP
Set:

SSP5-8.5

Country pledges
for 2030

SSP3-7.0

Historical
emissions
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Source: Rogeli et al., Nature Climate Change 8, pages325-332 (2018)
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geothermal biomass

AMROCK

PV is the most important technology in a
100% RE transition

70-80 TWp
" by 2050

Syn Fuel Industrial Energy
Power-to-X Heat Pump EV Processes Storage
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PV Production Rate and Installed Capacity double
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World PV Cell Production (MWp)

-

installed in 2022 -~

= = Assuming 20% growth -

Ratio between Cumulative and
Annual ~ 3

Cumulative Capacity (MW)

= = Proj. Cumulative Capacity (MW)

-~ = Expon. (Annual Shipment (MW))
Expon. (Cumulative Capacity (MW))

Time gap between
Cumulative and Annual ~

1980 1990 2000 2010 2020
Year
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It took ~ 70 years to deploy
the first TeraWatt. It will
take just 3 years to install
the next TW.

In 2022, PV generates 4.5%
of Global electricity.

In 2026, PV will generate,
worldwide, more electricity
than nuclear.
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Modelled PV Production to reach net-zero emission by 2050

Cumulative installation - modeled
Cumulative installation - historical
Annual installation - historical
Annual installation - modeled
Future annual growth - modeled

..oooooooooo@.....
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Annual growth rate (%)

Fast growth rate (25%) until 2035

Stabilise production around 3 TW p.a.
before 2040

Reach ~70 TW by 2050-2055

The next 10 years will be decisive



There are many ways to look at Sustainability

: How many kWh consumed per kWp installed?
»To manufacture PV modules, inverters, BOS
»To transport, to install
»Energy Pay Back Time (EPBT)
»How fast can we grow this industry? (energy, supply chain, infrastructure, land)
: How many kg of CO, equivalent per PV module? Per kWp? Per kWh?
s*Water and chemical , solid waste, gas and liquid effluents, pollution
: availability, scarcity, risk of price increase, speculation
and Capturing valuable material
sustainability of PV manufacturers
» Generate enough earning to grow, to build the next production lines
dWhat is impacting the sustainability of PV systems?
» Reliability, performance degradation, system lifetime (often depending on climate)
» Efficiency, PR, Annual irradiance, orientation, partial shading (also impacts reliability)

»Energy vield, Bifacial or not, tracking or not
Copyright AMROCK Pty Ltd © 2022



Life Cycle Assessment of PV Systems

Cumulative (Primary) Energy Demand : CED=E__. + E__..s * Eiane * Einst *EoL
Energy Payback Time : EPBT = CED / ((E,g,/ Ng) — Eoam)
Energy Return on Investment : EROI = System Lifetime / EPBT
Material Energy Material Energy Material Energy  Material Energy Material Energy Material Energy

Raw Material Transportation
Mat.e'rlgl . T . Manufacturing . Insta'llatlon . Decommissioning . Recycling
Acquisition Operation O&M

1| I | !

Effluents Effluents Effluents Effluents Effluents Effluents
(gas, liquid, solid)

Recycled Material

Ref. : V. Fthenakis, in book Photovoltaic Solar Energy from

Fundamentals to Applications, Wiley 2017 Copyright AMROCK Pty Ltd © 2022
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EPBT and Greenhouse Gas Emissions of PV Systems

M BOS
% Frame

O Module

F Materials

O Transportation

EPBT (Yrs)

B Fuel production

Multi-Si PV Mono-Si PV CdTe PV
13.2% 14.0% 11 %

GHG (g CO’-eq./kWh)

W BOS

Frame
O Module
— 24 18° 28°
ﬁ I s |

1 Coal (Kimand Natural Gas Petroleum Nuclear, PV, CdTe PV, mc-Si
Dale 2005) (Kimand Dale (Kimand Dale baseline

2005) 2005) (Fthenakis and
Kim 2007)

GHG (g CO2-eq./kWh)

Ref. : V. Fthenakis, in book Photovoltaic Solar Energy from Fundamentals to Applications,
Wiley 2017

Multi-Si PV Mono-Si PV CdTe PV
13.2% 14.0% 11%
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How fast can we grow the PV industry?

1. Energy Payback Time EPBT << PV System Energy Return on Energy Invested @rot
Lifetime Oimﬂgg EE=_j§.-i
System Lifetime Ethanol - wood |
EROI = =2 / >> 1 el
B Electric

Wind Power
Solar Thin Film
Hydro Power
2. Energy Consumed to manufacture < Energy  _ Setem %
. Coal
generated by PV systems installed the Nucler
0 10 20 30 40 50 60 70 80

previous year 2o com
1 http://8020vision.com/tag/eroei/

R
Growth Rate < TPRT
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Financial Sustainability

The PV Industry ability to grow is limited Reduction of CAPEX

by the EBIDTA and CAPEX

ASP

Growth < % EBITDA(®
FTOWLR = CAPEX (%)

dCurrent typ. EBITDA ~ 15%

Current typ. ASP ~ USS0.26/W
Current typ. CAPEX ~ USS0.18/W
MG Silicon to Module, for mono PERC
— Maximum sustainable growth ~ 22%

CAPEX [million RMB/1GW]
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—Low CAPEX is key Cost of new manufacturing line (CAPEX)
decreases by 50% every 3 years

*ASP = Average Sales Price
CAPEX = Average Cost to Build (+/-10%)
EBITDA = Earning Before Interest, Tax, Depreciation and Amortization
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Energy and CO, Embedded in a 1 TW PV Modules

4 . )
Will generate
32,500 TWh
4 ) over 25 4 2
" ears™ Will save 25 R
698 million | \ Y J s R R A AT
billion tons of [
tons of CO, B AR A
CoO, RS 1 R
. ‘ - J T I
- : . - N One 400W PV panel
Cumu[;aetrlr\]/aenlznergy Will save (~USS100) will produce
- 3.9%x1020 J in the same amount of
CE D e electricity as 6.9 tons of
rimar
31 1017J penergy}l coal (~USS$280)
| 9.1X ) N )

* Average lifetime of PV power plants is actually 32.5 years

Copyright AMROCK Pty Ltd © 2022 14



Material Sustainability

» “Bumps” in Learning Curve are generated by

Supply Constraints

» Supply Constraints are due to:
1. Inability of suppliers to grow as fast as
demand (ex.: Polysilicon in 2005-2010)
2. Temporary interruption of supply:
Accident, Fire, Floods, Hurricane,
Strike, Earthquake

(Ag, In, Bi, Te, ...)

Copyright AMROCK Pty Ltd © 2022
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¢-Si module price:  ¢-Si module cost:

O Kersten et al.
O Photon
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B First Solar
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Material Sustainability — The Silver Issue

Worldwide Annual Silver Production and Usage by Applications
Rock-forming elements

100,000
We currently use ~20

tons of Ag per GW
—+Silver usage for PV (tons)
-#-Production (tons)
—~Industrial Applications (incl. PV)

=%=Photography

—+Jewelry

-o-Silverware
Coins & Medals
Other

Major industrial metals inred
Precious metals in purple
Rare-earth elements in blue
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Abundance, atomg of element per 10° atoms of Si

Atomic number, Z

https://en.wikipedia.org/wiki/Abundance_of elements_in_Earth%27s_crust Source: www.silverinstitute.org for historical data and projections, except for PV

World Production of Ag ~ 30,000 Tons p.a. Recycling does not become significant until 2050.
At 3TW p.a. (~2040), the usage of Ag must be < 2mg/W (currently ~ 20mg/W in average. Best in class 15mg/W)

Copyright AMROCK Pty Ltd © 2022


http://www.silverinstitute.org/

(@)

Screen-printed

[ Ag contacts 1

PERC/PERL

SiN,:H
passivation

n* emitter

AlO,:H/SiN :H
passivation

stack [Screen-printed I
Al contacts

(c)

Screen-printed
Ag contacts

p-type Cz-Si

Local Al
alloyed back
surface field

a-Si:H (n)

a-Si:H (i) ——I n-type Cz-Si

a-Si:H (p)

Screen-printed (ITO)
Ag contacts

‘. v . . .
" Indium-tin-oxide

TCO layer

(b)

Screen printed

l_ g/Al contacts —l

TOPCon

AlO :H/SIiN :H
passivation
stack
p* emitter
n-type Cz-Si
Tunnel-oxide

layer I—'

n* polysilicon
layer

(e)

Ag
soldering tab

SiN_:H
passivation

A
busbgars —T
(f)

Screen-printed
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Tandem

a-Si:H (n)

a-Si:H (i) ——I n-type Cz-Si
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Screen-printed
Ag contacts
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Y. Zhang et al., Energy Environ. Sci., 2021, 14, 5587




Silver consumption

* Assuming that 1TW market will be
reached before 2030, and 3TW market by

2035,
Ag Eff. Ag % of global Ag | * Assuming that a sustainable level of Ag
(mg/cell) | (%) | (mg/W) | supply for should be kept below 20% of global Ag
Loomin Sy supply (currently ~30,000 metric tons),

0,
PERC 26 22.8 i —Ag consumption should be reduced to

5mg/W at 1 TW and 2 mg/W at 3 TW per
year

TOPCon 163 23.2 88%
HJT 218 23.5 117%

—>We need to reduce the Ag consumption
by 3 to 8 (PERC), by 5 to 13 (TOPCon) and

| | by 7 to 17 (HJT)
Y. Zhang et al., Energy Environ. Sci., 2021, 14, 5587
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Indium and Bismuth consumption
* Indium is used in TCO (ITO) for HJT cells
—Typical consumption of In ~ 4 to 10 mg/W

Mass Fraction | Global reserves | Total supply in => Maximum PV annual production to stay

(kg/ke) (tonnes) __| 2019 (tonnes) below 20% of In supply ~ 37 to 95 GW
7.5x10-8 560,000

2.5x10-7 LoD  Bismuth is used for low-temperature

soldering (Sn-Bi alloy) of HIT cells

50,000
8.5x10-9 320,000

—Typical consumption of Bi with 12BB~ 7.8
mg/W

—Typical consumption with SmartWire™
~13mg/W

Y. Zhang et al., Energy Environ. Sci., 2021, 14, 5587 => Maximum PV production ~ 330 GW
(SWCT) to 560 GW (12BB)

Copyright AMROCK Pty Ltd © 2022



Embedded in a1 TW PV System (Mono PERC, fixed tilt)

——

= =
= 14% of today’s p ~
worldwide production
gl 2 29,000 | . X
42 million | [tons of Ag| |[2.3 million
ns of ns of
19% of today’s tolassg . J tsci)licsocr)m R B TR
worldwide production & worldwide production
( )
12.5 "
" 7 million
million tons of Cu
tons of Al
\_ )
( . . j ( . . j
56 million 47 million
tons of tons of
steel concrete
\_ ) \_ )
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Recycling of PV Systems and Modules

AMROCK
Concrete 4__—|->Metal (steel, Al), racks, nuts, bolts
| Cables, Electronics, .
_
Currently recycling == $ I
| ~ Preliminary Disassembly ﬁ Metal : Al frame, Copper cables
| J-Box, Diodes, Backsheet
+ Chemical . Mechanical Thermal
- -w- I B
Glass Cu, Pb, Sn

4
- Solarcells
$

| —
Metal 4 ‘ - ‘ Metal
Pb Sn ,
Pb, Sn
=) |Vietal d
r - e  Solar Grade Si
© Glass Pb, Sn

g

- Solar Grade Si
- S
- SolargradeSi ”




Conclusions

PV Manufacturing will have to ramp-up quickly (25% growth p.a.) to reach
about 3.5 TW p.a. by ~ 2035, and cumulative capacity should reach ~ 70 TW by
2050
No issue with EPBT, EROI
Keep reducing energy and water consumption, and reducing emissions
Ability to grow is limited by EBIDTA and CAPEX of new production lines
 CAPEX decreases by 50% every 3 years
Temporary Supply Constraints (supply chain, fire, floods, ...) are not
fundamental issues
Material Sustainability due to Material scarcity:
e Ag:reduce to less than 2mg/W, or switch to Cu plating
* In, Bi, Cd, Te, ... should not be used for mainstream PV technology
Recycling technology to be improved to recycle critical material: Ag, Cu, Al,
Glass, Si, ...

Copyright AMROCK Pty Ltd © 2022
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Th a n k Yo u Dr Pierre Verlinden

AMROCK Pty Ltd
Trina Solar

. . . University of New South Wales
pjverlinden@icloud.com Yangtze Institute for Solar Technology
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1.4 T
Observed global mean surface
1] 126 2020) |
_, | temperature change
Relative 1850-1900 using four datasets 1.09°C (2011-2020)
1
0.8 r
i_i, 06 |
§ oal
0.2 | 0.23°C (1900-1999)
o Y- 1E-Ar -1t -1 0.00°C , |
(1850-1900) pre-lndustrlal
likely range
-0.2
1 1 1 1 1 1 1 1 . -

1860 1880 1900 1920 1940 1960 1980 2000 2020 YEAR

Source: IPCC, 2021. The Physical Science Basis. Contribution of Working Group | to the Sixth Assessment Report of
the Intergovernmental Panel on Climate Change. Cambridge University Press. In Press. 2




Trinasolar 5

“The World Calls for Cooperationand
- ‘Accelerated Shift.towards Clean Energy

“4
Y

& 3
e,
B

“The Parties shall strengthen the global response to the threat of
climate change, by holding the increase in the global average
temperature to well below 2°C above pre-industrial levels and
pursuing efforts to limit the temperature increase to 1.5°C. Parties
aim to reach global peaking of greenhouse gas emission as soon as

= possible and to achieve net-zero emission of green house gas by
PARIS2015 the second half of the century. "

UN CLIMATE CHANGE CONFERENCE e Paris Agreement
COP21-CMP11



Ne are committed to lead the way
in smart solar energy solutions for a

net-zero future




Driving Transformation from the Top Trinasolar

2022 Reconfirmation of the Product Stewardship Policy

7 i M WO

< &
<
X

w7 1Y Trina Solar CEO

Message from Mr. Gao Jifan

Link to Trina Solar CSR reports and certificates:
https://www.trinasolar.com/en-glb/our-company/sustainability-downloads
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Sustainable Development Goal:
100% Renewable Energy Use

in Manufacturing and Operation by 2030

2020 2025 2030

50% § -40% §-207%

Baseline
year

50% reduction for 40% reduction for 20% reduction for
Category 1 and integrated energy water consumption
Category 2 GHG consumption (t/MW) of solar PV
emissions intensity (tce/MW) of solar products
(tCO,e/MW) of solar PV products

PV products

Sustainable development goals are set for 2025 and 2030 against the base year of 2020.

100% renewable
energy in global
production and
operations

3Rs:

“3Rs” (Reduce,
Reuse and Recycle)
policy established
and improved to
achieve the goal of
“zero” waste land fill
by 2030

100

Million

100 million kWh of
power consumption
saved in global
manufacturing and
operation from
2021 to0 2030



Trinasolar 5
with a High Development Standard and
an Environmental Management System

Trina Solar has established and implemented an environmental
management system based on the requirements of the YZ

124
international standard ISO 14001. Trina Solar commits to g%) ﬂ'ﬂ
sustainable development by creating a green and low-carbon Green

ecological environment throughout the entire product life facto ry

iiffs

cycle from production R&D, raw material procurement, and %

manufacturing, to energy and resource utilization and waste j—|||||||
management. site !

____________________ . Vietnam
site

/N
Iso ISO14001:2015
Environmental management systems
w4

i _ Thailand
Yancheng Y RN site
site |

IR In 2010,

ECFS‘,'Q%AA'C Trina Solar became the first solar industry Changzhou \i(iwu
N shaper at the Davos World Economic Forum. e site




through Measures such as PV Stations, Green Electricity Use,

Energy Conservation and Consumption Reduction

1'000'000
800000
600000
400000

200'000

(200'000)
(400'000)
(600'000)
(800'000)

(1'000'000)

(1'200'000)

GHG emissions and emission reduction (ton/year)

h W g ~

2015 2016 2017 2018 2019 2020 2021
[ Category 2 I Category 1
[ CO2 Emissions Reduction from PV station I CO2 Emissions Reduction from PV roof

I Energy conservation and consumption reduction —e— Net emissions

% Data collection period: 2015 - 2021
%k White bars represent emissions, green bars represent emission reductions

4.48

million tons

Total carbon emissions
during production,
operation and R&D of all
manufacturing bases:

4.48 million tons.
)

PV roof
electricity
generation

Carbon

Negative

-

Green
electricity
purchase

4.82

million tons

Reduction of total carbon
emission through PV
stations, PV roof electricity
generation, green
electricity purchase, energy
conservation and
consumption reduction:

4.82 million tons.

&

Energy conservation
and consumption
reduction
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4.4 Three Gorges Hydropower Stations -

7.29 billion Trees

Trina Solar
global initia
Tar

billion
KWh

BUSINESS
AMBITION FOR

TH

Trmasolér 5

00GW-+

: - Datasource: Trina Solar’s total global shipment of modules as of April 2022

134.6 million tons Total C0, Emission Reduction

4.05 million tons Total S02 Emission Reduction

36.72 million tons Total Carbon Dust Emission Reduction

S, SCIENCE
o M BASED
u oy TARGETS

DRIVING AMBITIOUS CORPORATE CLIMATE ACTION






We pledge

to constantly focus on
and protect employees’
rights in global supply

chains.

Transparency

Suppliers must open up for audits by Trina

Traceability

Trina Solar set up an IT traceability
system for its customers.

" Supplier Selection

Suppliers unwilling to cooperate or to be transparent
i towards Trina Solar will not be selected.

13
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Yearly Supplier Yearly Supplier
Assessment EHS Commitment
We D | 2 d g e and Management Letters
- Management - Procedure -
to always actina Collect Quality, Cost, EHS & CSR Performance Trina's suppliers promise to
. Delivery, Service, Investigation. is;c:lcst;};\ilorgg&){av:igzﬁE?c;]eir
I’esponSIble manner to Lnnc_)vatlontcrlla_lta az w?llas Deliver audit report to country of operations, not
usiness ethicandreiease supplier within 10 working [ s e leaal
the final assessment : € involvedinany iliega
I . days after audit. employment, child labor,
protect our emp Oyees, The audit result and forced labor.

Review the result and push
suppliersto do
improvement accordingly.

improvement will be one of
the basic supplier
assessment requirements.

customers, and the

communities in which we

— ecovadis T
Granted for Global Corporate Social eco\gg i15

Responsibility Achievement from
EcoVadis for multiple yearsin arow.

|Sustainability
Rating

14
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Driver of Sustainable Development: Trinasolar 25

With a history of 25 years and a minimum 25—years performance warranty commitment for module power performance,

Trina Solar's growth spans the entire product life cycle.

A  DDiKRA  FPVEL RETC

TUVRheinland

Precisely Right.

Trina Solar has been recognized
as “Top Performer”among global
PV module manufacturers for
eight consecutive years by PVEL,
a world-renowned third-party
reliability testing laboratory.

« TrinaSolar has been nominated as
Overall High Achievement for
module manufacturing by RETC
three yearsinarow.

16




Guaranteed Power Generation through Trinasolar 5
the Life Cycle of the PV System

E Xt e N d e d IEC/UL DH1000 | TC200 SML DML HF PID 96h
basic cert tests Damp heat Thermal Static Dynamic Humidity
. i cycling mechanical mechanical freeze
Reliability Tests
y Extended DH TC Compound test sequences with PID 192h
*Extended reliability tests refer to tests that have more strict reliability tests 1500/2000 | 400/600 |SML,DML,TC, HF

requirements than IEC/ UL basic certification tests.

(as) )

Standard Uneven Extreme low Hail Dynamic High wind
static load snow load temperatures impact load limits
Able to withstand Remains safe Able to easily Passed +1500Pa Passed
2.8muneven and reliable at - withstand 35mm @20,000 dynamic category 17
snow load 40 °C hail impact load tests hurricane test

17
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210 Vertex Modules Achieve the Trinasolar 5
Lowest Carbon Emission per Unit in the Industry

ISO LCA and Carbon Footprint Certisolis (France) UL/EPD

210 Vertex family products (410 - 670W) have achieved an industry leading low carbon Trina Solar is one of the first PV module Trina Solar is the first PV manufacturer to
emissions assessment by “Cradle to Gate” ISO LCA and Carbon Footprint qualification. manufacturers certified by Certisolis (France) haveobtained UL and Italy EPD
with the verified carbon footprint certifications. More popular types are
P <550ka/kw. endingon EPD certification.
ISO ISO 14040:2006 1S014044:2006 2~ Fl' l
i e Life cycle assessment Carbon footprintof products \'@ ISO IS
TUVRheinland A Nv-4
m oW 2 u;t;moumﬂﬂh OWNER OF THE DECLARATION
ECS CREA N"006-2021_001
el ol %
Annex to certificate Lowest carbon emissions per unit during —— el e *
mmm ?;“:“u;’:‘“-““““m prOdUCtlon ln the lndUStry' v S il ENVIRONMENTAL 'RODUCT DECLARATION
—— within 400g per watt. R A RO aE Tt T vy St
- - — — — AR WU LU AL
————— e T Forge ot (oo [ |
= S |
Comparrison of Module Carbon Emission TS — Ve |
:-—-‘—-; = (YT MAEPEITA YOS |
600 et
o — b mie s |
Y *GWP range is 398~430kg/kW s ¢ e e e
g 400
= ) [T .
£ 200 ===
g 398
< 200
100
[—— A :’Pﬂ:ﬁ?:i::land‘ ° Industrial Average Reference Module Vertex TSRl Bondi v R 05 D0 S A - poct
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210-Vertex Series Modules Trinasolar 5

100% Bankability

Module
Technology

INDEPENDENT ENGINEERING

The assessment et T - Ap——

proves that all Vertex (a22/210 B U ——
Product Com[_)any
Assessment™—(""y T EET excellent performance

Rat N 2200003304

in reliability,
compatibility and
lowering LCOE and
high-standard quality

Manufacturing LCOE Assessment management SyStem.
QA/QC

Trina Solar entrusted world leading independent

advisory, testing, inspection and certification

DNV -

organizations: DNV and UL (Underwriters
Laboratories) in 2022 with independent
bankability assessment for Trina Solar's Vertex

19

series modules.



210-Vertex Series Modules

100% Bankability

BloombergNEF’s 2021 PV module bankability survey results, top 10

XXX
XXX
XXXX 79% 3% 17%
XXXX 79% 7% 14%
BloombergNEF [ Yes B No [ Never Heard Of

Source:
BloombergNEF. Note: stars** indicate the top performers in PVEL's 2021 PV Module Reliability Scorecard.
PVEL did not test all the manufacturers listed above, so amissing star is not indicative of poor quality.

TH

Trinasolar 5

.
.
ee

2021 BloombergNEF
Bankability Rating

Trina Solar has been recognized as bankable by all survey
respondentsinthe 2021 PV Module and Inverter Bankability
reportissued by BloombergNEF.

Trina Solaris now the only module manufacturer to be rated as
bankable for 6 consecutive years by 100% of the industry
respondents participatingin the annual BloombergNEF survey.
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Vertex Modules

Ultra-high-power modules
significantly reduce project costs

65GW 40+GW No.1

2022 module Vertex 210 series World's largest

production capacity production capacity 210 module production scale

Wide product range for utility projects

Compared with same-class products on the market

0.01-0.04 USD/W' v 1%-3% v
Lower system costs Lower LCOE

P type
PERC

575W+

Vertex

670W+

N type
i-TOPCon

Vertex N

590w+
Delivery Q1 2023
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TrinaTracker

Jdrinasolar 5

.

ETTICIency Dooster in the era or grid parity

3% -0% a c.4%-4.5% v

Higher power generation with smart Lower electricity cost per watt-hour
tracking control system compared with traditional trackers
30% High safety and stability
Adjustable tilt angle enabled by Wide applications, resilient to
patented spherical bearing extreme weather conditions

Global project design, capacity planning and service

/UW+ LW+ 400+

Global installations Annual capacity Tracker projects o



Trina Storage

A vertically integrated BESS solution provider

Trina Storage is a business unit of Trina Solar, a
company with 20+ years of solar experience. Trina
Storage combines deep technical expertise, quality,
safety and agility to meet the unique needs of every
customer. We help our clients to build large-
scale solar+storage and standalone storage
projects that are highly bankable, highly flexible, and
cost-competitive.
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Trina Solar

Tuesday, 8 November 2022
9:00am —10:00 am | GMT, London
10:00 am —11:00 am | CET, Berlin
10:00 am —11:00 am | Morocco
1:00 pm—2:00 pm | Dubai

Jonathan Gifford

Editor in Chief Head of Product & Marketing Founder
pv magazine Trina Solar




pv magazine

The latest news

1112022 78538

New solar capacity 10 times cheaper than
gas, says Rystad

by Beatriz Santos

Chinese PV Industry Brief: Canadian Solar
starts production of independently
developed inverters

by Vincent Shaw




Coming up

Thursday, 10. November 2022
8:00 AM —9:00 AM PST, LOS ANGELES
11:00 AM —12:00 PM EST, NEW YORK CITY

Monday, 14. November 2022

9:00 AM —10:00 AM EST, NEW YORK CITY
3:00 PM —4:00 PM CET, BERLIN

How a centralized
monitoring
platform makes
your solar asset
the center of
attention

Learning from
PV module
manufacturing
nonconformities

pv magazine

Many more to come!

In the next weeks, we will continuously
add further webinars with innovative
partners and the latest topics.

Check out our pv magazine Webinar
program at:

WWW.pv-magazine.com/webinars

Registration, downloads
& recordings are also be
found there.
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Trina Solar

Jonathan Gifford
Editor in Chief

Thank you for
joining today!
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