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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. §§) @
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NIWA

Enterprise Strength

Bloomberg Tier 1 brand
MunichRe reinsurence brand
PVCycle Member

EuPD Top Brand

Global Top 500 Energy
Enterprise

JOLYWOOD SOLAR

Leader of N-type bifacical solar cell technology

R&D Strength

300+ R&D team member
200+ applied patents
Large size cell achieve
26.1% efficiency in the lab

Strong Production
Capacity
Cell efficiency achieved 24.8%
in mass production
Module capacity 3.5GW
Cell capacity 7.6GW
12 GW under construction

@ JOLYWOOD

Global Recognition

Shipped 5.8GW+ product
to over 60 countries

Over 10% market share in
the Middle East
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J-TOPCon 2.0
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What is N Type? What is N-TOPCon Technology?

Ag Grid
ARG and ivation layers

sation layers

ARC and Passivation layers
Ag Grid
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J-TOPCon 2.0 Key Technology

The technical route of polysilicon deposition by LPCVD has many processes, and the efficiency and yield are constrained, and the

equipment depends on imports.It is urgent to upgrade the technical route and replace the low-cost localized equipment
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nILUn @JOLYWOOD

J-TOPCon 2.0 Key Technology

LPCVD(Low Pressure Chemical Vapor Deposition)

cell efficiency |
yield |
cost?

) )

Unavoidable wrap-
around poly Si



@ JOLYWOOD

NIWA

J-TOPCon 2.0 Key Technology

POPAID Technology

L 4 Plasma Assisted Oxidation & Plasma Insitu-
doping Deposition

4 No polysilicon wrap -> Shorter Process,
Higher Efficiency, Higher yield

4 Thickness of poly layer, doping concentration
can be precisely controlled

4 Mass production reached 24.8%
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J-TOPCon2.0 Key Technology

POPAID - Plasma Assisted Oxidation &
Plasma Insitu-doping Deposition

L 4 Electric Leakage reduce from >0.5% to <0.01%
L 4 Black Edge reduce from >1.1% to < 0.1%
L 4 Minimised risk of hot spot and fire,
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Cell Efficiency (%)
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Future Technology Direction

Existing Technology

J-TOPCon2.0

TOPCon1.0 (S
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NIWA Product technology Advantage

@ 182mm NTOPCon @ SMBB B5% Bifaciality @ High Reliability

Cell Technology -16BB highest 85% 30 years warranty
Nor)-Qestructive laser no LID L30m) Lower lighter weight
Scribing Technology Low Risk of LeTID \" Temperature Reduce labor cost

Coefficient increase efficiency
-0.30%/Cc by 20~30%
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Low risk of hot spots,

More safety.

Local current H H
leakage

Tabular Data ~ X

lar Data

Time [s] W Minimum [*C] Maximum [°C W Average [°C] ‘

1 1200. 42.356 53.698

2 | 2400. 42.356 53.698

.3 | 3600. 42 356 53.698

@ JOLYWOOD

« Smaller temperature
difference between cells

 Lower risk of hot spot
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SMBB Low Stress Design

B: Static Structural
Equivalent Stress 3.
Type: Equivalent fvon-Mises) Stress
Unit: MPa
me: 1
2020/10/16 1453
80879 Max
74304
677.28
61152
54577
48001
41425
3485
28274
21698 Min

5.50E+08
5.00E+08
4.50E+08
4.00E+08
3.50E+08

3.00E+08

4.50E+08
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3.50E+08

3.00E+08
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@ JOLYWOOD

NIWA

High-strength Steel Frame Design

Zinc magnesium
aluminum steel frame

frame, and more stable roof installation.

€ Compatible with conventional module installation methods.
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555

550
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540

535

557.6

DH2000 Test

564.2 /
562:

5576 '
502 49.7
Il 456

HD144N-1

HD144N-2 HT144N-1 HT144N-2

3.50%

3.00%

2.50%

2.00%

1.50%

1.00%

0.50%

0.00%

High Reliability of Product

580

570

560

550

540

530

PID192h Test

565.4

560.8
555.7

563.4

HD144N-2 HT144N-1 HT144N-4

- 1.60%

-1.40%

-1.20%

~1.00%

-0.80%

-0.60%

-0.40%

580

570

560

550

540

530

NIWA TOPCON modules pass 2x IEC reliability
testing standards, and ensure life-cycle power
generation reliability

@ JOLYWOOD

TC200 Test

- 0.60%
-0.50%
-0.40%
-0.30%
-0.20%

-0.10%

~0.00%

HD144N-2 HT144N-1 HT144N-4
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High Reliability of Product

Hot Spot Test
550 ~0.70%

-0.60%

540 53652
53N 53553 53417

+0.50%

530

-0.40%

520 +0.30%

-0.20%

510
-0.10%

500 ~0.00%

HT144N-1 HT144N-2

€ No polysilicon wrap around, low current leakage, excellent performance in module hot spot test;

€ Reasonable optimized design, low residual stress in the module, almost no change in appearance
and EL in hail test, and low degradation.
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NIWA Product Introduction Future NIWA Product Direction
NIWA Series
450
440 430
430 430 perfect
420 420 .

420 . aesthetic appearance LIRS
410 . . 420 420
S 410 410 190
0380 high-intensity high reliability
380 light weight operate safety

. 380
370 820

360

HD120N HD108N HT108N HD120N HD108N HT108N
-BLACK -BLACK -BLACK -WHITE -WHITE -WHITE
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IBC

SOLAR

Have sun!

IBC SOLAR —
Official partner of the sun.

For a world worth living in.



—— Agenda

« IBCSOLAR

- Jolywood references



IBC SOLAR




—— Facts & figures

atid =

380 374 million
employees turnover for 2021
in six countries and
14 |locations

IBC SOLAR is a global provider of photovoltaic, energy storage solutions and services.
The company offers complete systems and covers the entire product range from planning to the turnkey handover

of photovoltaic systems. The product range comprises solar parks, self-consumption systems for commercial
enterprises, private households and off-grid photovoltaic systems.



Residential

We offer photovoltaic systems with
storage and energy management.
With the flexible connection of e-
mobility and heat on request.

Commercial & Industrial

* We offer one-stop sustainable
concepts and energy solutions that
include photovoltaics, energy
management systems, storage,
charging infrastructure and
monitoring especially for
commercial customers.

Powerplants

We cover all phases of the
construction of a solar park. From
project development, investment
management, planning and
implementation to operations &
maintenance.

© IBCSOLAR



—— Quality standard

Outstanding system
and component quality

SUNLAB test laboratory:

e Flasher
 Climate chambers
* Loading table

* Electroluminescence camera
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East/West system
IBC AeroFix G3
12 kw/p

Due to the smaller size, the modules
?q are easier to transport to the roof.

A The benefit of bifaciality to generate
() electricity from both sides and the
advantage that glass/glass modules

make a solid impression convinced me.

© IBCSOLAR



South/West brick

pitched roof system
6 kw/p

Through TOPCon, | can provide
?q the customer with the best

performance, in the form of more
electricity generation, at a good price.

| was impressed by the outstanding

A warranty period of 25 years product

R warranty and 30 years performance
warranty.

© IBCSOLAR



East/West system
IBC AeroFix G2
14 kw/p

% | chose this product because it allows

?q me to offer customers an excellent
warranty period of 25 years product
warranty and 30 years performance
warranty.

A When selecting modules, it was
R important to me that they generate
more power than other modules and
that they are bifacial. That's why |
chose these.

© IBCSOLAR



South brick pitched

roof system
9 kw/p

Since the glass/glass modules make a
?q solid impression and the smart size of

the modules is easier to transport, |
prefer to install these.

) The modules look good and, because
) of the black frame, match my black
roof perfectly, giving me a unique look.
In addition, you generate more
electricity than with the usual
modules.

© IBCSOLAR



Have sun!

IBC SOLAR AG
Am Hochgericht 10

96231 Bad Staffelstein, Germany
Florian Mechler

Product Manager
+49 9573 9224-0

info@ibc-solar.com +49 9573 9224-876
www.ibc-solar.com florian.mechler@ibc-solar.com
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The latest news

12|2022| 78538
PHOTOVOLTAIC MARKETS & TECHNOLOGY

Weathering the storm by Michael Fuchs

Weekend read: A game of risk

Chinese PV Industry Brief: Polysilicon prices
trending downward

by Beatriz Santos and Vincent Shaw




Coming up

Wednesday, 7 December 2022
9:00 am —10:00 am GMT, London
10:00 am —11:00 am CET, Berlin, Paris, Madrid

Thursday, 8 December 2022
11:00 am —12:00 pm EST, New York City
5:00 pm —6:00 pm CET, Berlin, Paris, Madrid

New entrants
bring new
perspectives:
Hybrid inverter
series for C&l
applications

How to protect
BESS to increase
reliability and
maximize return
on investments

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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Thank you for
joining today!
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