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Send them in via the Q&A tab. @ 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. 6



Unlocking the C&I Rooftop Market with
Sunman’s Lightweight Solar Applications

Dennis Shi
27th May 2024
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Annual PV capacity to exceed 500 GW in 2024,
estimated >40% annual capacity will come from rooftops

Figure 2: Historical and mid-scenario forecast for global PV installations
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® BNEF: Newly added PV capacity will surpass the 500 GWp mark in 2024.
® Earlier forecast by SolarPower Europe: Rooftop solar will make up >40% of added global cglcit each year.
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An estimated 40% of C&l rooftops cannot install glass modules
because of structural limitations...
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® \When buildings fall under the 15 kg/square meter load-bearing threshold, roof reinforcements
are required to install solar, which is expensive and disruptive to on-site activities... EVN\ I-\“
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Demand for lightweight solar is Real

Many thanks for your email. Let me present our project:
1. Our Company is planning to construct solar power plant on our shed roof of the factory (photo

Customer Request #1.

Overall, the site assessment confirms that the site can accommodate solar PV well in the outlined 4 key
areas. The overall infrastructure can accommodate 1,500kW+ Solar PV system with the only limitations
being the roof areas, and the structural strength of the roof. There are structural challenges on two of the
key roof areas that are limited by roof load. This is due to the complexity in design, and span of these main

Customer Request #2:

Customer Request #3:
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Sunman at a Glance

« Founded in 2014, Sunman is an Australian Solar

Company.

« Successfully commercialized the world’s first ultra-light

solar module “eArc”.

« eArc is based on market-proven crystalline silicon cell

technologies and innovative in its patented

encapsulation system.

« Capacity: 1 GWp in Jiangsu, China (3 GW planned).

« Delivered 700 MWp shipments since inception.
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eArc at a Glance
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A high-level comparison with glass modules
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Glass eArc
/0 .
mliL Heavy and rigid - 15 kg/m? Ultra-light 2.8 kg/m?
Labor and equipment intensive Fast Installation c.50%
Installation process savings in labor costs
Significant usage of glass, steel, Lower commodity c.33%
aluminum exposes to usage in module savings in structure

commodity price inflation and sub-structure costs EVN\I;\“
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eArc shares the same supply chain as glass modules

Polysilicon Wafer Cell

® Cell-agnostic: insulated from upstream technology swings, such as PERC
replacing Al-BSF and TOPCon replacing PERC.

. . . . . Solar Cell '—&
® Highly scalable with similar CapEx intensity as glass modules. oare éfll' Proprletary

Polymer Composite

® Huge beneficiary of large supply chain Investments. (~$130 Billion in 2023)

® Shorter supply chain for non-silicon BOM: Does not require localized supply of

solar grade glass and metal, facilitates supply chain re-shoring.
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Sunman’s “3M” operational model

Material

R&D and mass-production ® Automated GW-scale lightweight ® Ability to develop and provide
capability for proprietary module manufacturing lines with total mounting solutions around
composite materials (front state-of-the-art equipment and lightweight solar modules for
and back sheet). Intelligence systems. various application scenarios.
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omplete Certifications for Global Deployment

2 B =
rtificate

Ce

ETPVMEBIERBARIZE 7 HOREIZE Y . BETROE
HISEE LTVALDEROOhFTOTREMLET .

| haratyy cortly !hat ihe produtd mestionss below wmplu with 19 Requrements for the

Regsiraticn of Cartfication n the Rules for Cperation of-*7 Pym Certfication, Secticn 7

EE®®™S  PYVIBO-53201-1002
Conthcato Number.

EGfRBB ¥R 97 48

Cta cf fssum Septomber 4, 2017
EEE Fgads 9d 3@
Oate of Vakciy Segtember 32022

BUDME 0 it WAL CAERCE CENTRE. HARBOUR I Y.
Oeicamnn ToI1 CaNTON kD TSINSHATSUL. KERLOGH. HEKG KoK

P9

b DEMILAG FONIAN IEN BERDI TEGOLOTT GO, LID.

e NINGZIR SOUTH SO, YOUFAG O NI
ke 2215

R & = 32 IEC81215 Sacond adition 2005-04,
Awbon Swwdwe 't fmig: |ECB1730-1 First adition 2004-10,
IECE1730-2 Farst adition 200410

?Bw!%.

ypw Nurmm of Prodct:

ﬂuifﬂrﬂ)iﬂ- X.ii!f/:'-lv ‘Ml)
Namie of Cariied mzdake [3ngh ¢4

guf"'!bﬁﬂﬁ slmm—éauz etc
shown in the stscheeo! for detms

!!E'E-rll_rmtﬂ REIGERY
Nl sda s A wWad Voo

.nmnﬁhumus..:rﬁ ?ﬁ:‘m m‘ggh“!_ﬁ
2ss mmmacl)
Presioern

FHE B4R 1412
: 12 Yeyogi Shuyobu Toxyo

VDE Priif- und Zertifizierungsinstitut

ZEICHENGENEHMIGUNG
MARKS APPROVAL

Kong| Limited
Room 1“1 lm cglm Centre
Harbour City, 7-11 %ﬂullbn Road,

HONG KONG
131 becachligt. 12r hr Proguit )
&

o sw for by eyt
F Modusa mét Siliziu
Crystalline silicon o
o minr Inbren

Tor S50 o B 0 2 s oll e Ty 2. DRAUN
1w gty prcind Masks o homm Smow - s trres eésnd 1o o page 2

(0N

Goelft 1in zacdfrad swzh |
e

feakond Gnd caidied doeovavg b
ed 33,1 0070, 1:3000.0m
BT 000y 32
e R
1L 0218 0N
PG AT L 208
IFE RIT 0ANOT 3301
IC RIF AN 115
L W6 D 2004
B BITIE2 20001 33T
Berisiat 2um ) vale udt 20180400 freiwitnn I0PAR 02 (00 « ZEN0
Fag el
YDE Prif- und grtnR Gt a N 40 Ban
‘M, o 1 N -
Va', gof oo elon W it st
&Zb = D¥e-tach 2H6-00-04
Pl Acdirung (wpouded 20061222 )
2 vt s 1 S MR - [ ———)

AT st o by iy s o ot e e v

\@ Gmun
Certificate of Compliance

Certificute Muster Contrant: 269671
Projust: M Date Tasund: WITH5-04
Issved fo: Sunmon {Eeagz Keng) Limited

Roce 1301, 14T, World Commeroe Centee, Harhour Ciry,
711 Canton Rowd. Tsimshatsw, Kowlosn, [leag Kong
Antantion. ‘T'od Kong

The products listed below are eligible to bear the CSA Mark shown
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eArc is the first module of its kind to pass the IEC 61215:2016, IEC61730:2016, UL61730 (USA) and CGC (China).
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Further Durability Testing

IEC 60068-2-68
Blowing Sand Test Lc 1
Confirmation of tost rosults

VDE Renewables File Ref.: 10398/ ET-20210823-165

Applicant: Sunman (Zhenjang) Comparry Limit
No.1 Mingzhu South Read, vouvmq Town, Yangzhong City,
212218 Zhenjiang, Aangsu, China

Crystatine silicon Phatovoltal (PV)-Modules
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Manulacturer: Sunman (Dvsmslv)comwvy Limited
Standard: EC 60068-2-68, and Sand test Lc1
Test sequence: Based on [EC enm,zon
Test conditions
Dust concentration 48-53gm°
Wind velocity: 183-207 mis
Particle size Varniant 3, <590 pm
Dust composiion. Quartz, 85% S102
Testing time: Frontsice:4h, Rearsde:dh
Flio Ref.: 10308/ ET-20210623-165 Page10f2
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Dust Testing

IEC 61701:2020 ‘
Salt mist corrosion testing of photovoluic {P modules
Confirmation of tost ‘ ‘ ‘
VOE Renewables Flle Ref.: 10398/ ET-20220711-121
Applicant:  Sunman (Zhenjiang) Compary Limited
No.1 Mingzhu South Road, Youfang Town, Yangzhang City, 212218

Zhenjang, Jiargsu, China
Crystaline sibcon Photovoltac (PV)-Modules
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Manufacturer: Sunman (Zhenjiang) Comparnyy Limited
Standard: IEC 61701:2020, Salt mist corrosion test

Tost conditions
Test method: [
Testing tme- 1440 bes
Chamber temperature:  35°C
Ralative Humidty. 5%
Mist pH evel. 35

1RAR: Dt 14 2007 20

IEC 62716:2013
Photovoltaic (PV) modules
- Ammonia corrosion testing -
Confirmation of test )
VDE Rencwables File Ref.: 10396/ ET.20210823.165
Applicant:  Sunman (Zhenfiang) Company Limited
No.1 Mingzhw South Road, Youfang Town, Yangzhong City,
212218 Zhenjang, Jiangsu, China.

Product: Crystaline silicon Pholovoltaic (PV)-Mcdules
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Sunman (2 Company Limited
Standard: |EC 62716:2013, Ammonia corrosion testryg
Test conditions.
Hours inchuding heatng up: 8h
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Applicant:  Sunman (Zhenjang) Company Limited
No. 1 Mingzhu South Roud. Yeukang Town, Yangzhang City,

Product. Crystadline sifcon Photovoltsic (PV)-Modules
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Testing tima: 96h

Chamber temperature:  85°C
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Pass criteria
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Salt Mist Corrosion
Testing level 8

Ammonia Testing

PID Testing

Bankability Report Sunman eArche modules

Sunman(ZhenJiang) Co.,Ltd.

SN/

Date [status [ Revision ]
02-09-2020 | Final [02 ]

Straightforward
Mauritslaan 49, 6129 EL

Urmond, Nethertands
+31 (0) 88 1662700

Straightforward Module B

ankability Testing
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High performance modules built for the C&l Market
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®520W 144 half-cut cell
0182 mm PERC cells

® SMF (frameless) or SMH (pre-integrated

with mounting brackets)

®2.8 kg/m?or 4.1 kg/m?

®New TOPCon product TBA (2024)

l”’

I
SMF520J-12X12UW SM H520J-12X.II.2UW
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What is “Quick-Bonding”?

® Quick-Bonding is a mature construction technique, proven in the building and automotive industry for
over 60 years.(Similarly, Sunman modules can be glued or “bonded” onto various roof substrates)

® Silicone has the same chemical base as “sand” and “quartz”, thus highly resistant to weathering and
UV radiation.

® The global structural silicone market size was valued at $38.1 billion in 2021, projected to reach $81.6
billion. (2031)

® All silicones undergo rigorous testing based on mature standards before being introduced into the
construction industry.

® Tests focus on adhesion, cohesion, and durability, including weather-resistance, UV, temperature
extremes, and chemicals.
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Typical fixing methodology

f 1197 3 Profiled Metal decking — various coating.
£ 50 ' & glued on top of the beads
v A\ /'\
* [ 1L MM_}
<50 mm
§ Figure 1 Gluing principle for trapezoidal roof directly
v
Membranes, PVC or EPDM or other material that are compatible with silicone gluing.
+'+ PV'Pﬂnd +'+ glued on top of the profiles *I+ :
) 8 -
~' 8
;1,,//1,// 7 W /ﬁ s Il
-
4% /////7/// 0070
§ Figure 3 Gluing principle for membrane roof with add. Profiles
v
+‘+ PV-panel +’+ glued on top of the profiles +'+ +’+
-
8
)
v
- -
t 50 ! anfivn

Taken from “Sunman Lightweight PV Solar Module Installation: Desk-study -
Structural application guideline for the German market”
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Structural Benefits: Sunman modules vs Traditional modules

In contrast, Sunman panels offer a distinct advantage. Their design ensures a more even distribution of load G €aMCOIp
across the panel due to the evenly dispersed glue lines. This characteristic minimises the risk of localised
stress on the roof, particularly in critical areas like edges and corners. Consequently, Sunman panels are a
preferred choice for installations in such regions, eliminating potential concerns associated with traditional

panel installations.

| mechanicalye I Wind uplift load

/‘ / Solar panels support framework

PV panels (Traditional/Sunman}

C——  Rails for Traditional panel ' S
o Fixing location/load transfer location
Glue line - load transfer location

L 7f 44

__ﬂla_l Wind uplift transferred to frame ' I . Connection point
. | S [ — mechanically fixed

________ T 1 T [T T 1T T . to structure

substrate

4 PV-panel ht . - iles G

glued on top of the profiles

ebrane

i
I
i
i
i
1
1
|
b= 1|
.__-_J
r___'l
L!n
) -

coating/ sealing

A/ AAAN """"""}""’f‘ AAAAAAAAAAA) """"‘9‘ " \/ """"""""""""""""""'
—r—r WAL I Ia VY|

g/ ///// 5/////// L IIID L P
5% 84 J IV IVIVIV IV 4 JI I IV IV IV ITVITIFIVIVi

TRADITIONAL PV PANEL SUNMAN INSTALLATION
INSTALLATION

“Sunman Structure process assessment and methodology”: Technical white paper Eh\.th\l;\“

Lightweight Solar Pioneer

conducted by Australian Structural Engineering Partner &1 gamcorp




System Level Durability: 160 km/h wind-tunnel test

WX F Photo of windward slope

® Module glued on substrate at 45 degree slope.
® Build up of windspeed from 25 m/s to 45 m/s.

® \Vind tunnel test peak at 45 m/s for continuous 10 minutes.
® No failure or detachment of glue and module from substrate.

lZ8 R
~ Test parameters and results
FH% 5 — — . ZR
sample No. | Z#ME() BT X 30 57 XU [Veonversion] B ] Result
Installation [Veipeline) (M/s) (m/s) IZ-lFura tion
angle Pipeline wind speed | Converted wind speed
PVT2250501 45 17.86 25 120
PVT2250502 145 17.86 - 120
PVT2250501 45 21.44 30 120
PVT2250502 145 21.44 - 120 L F et
PVT2250501 45 25.01 35 120 - el
The components and

PW2250502 145 2501 - 12[} mﬁunting System are
PVT2250501 45 28.58 40 120 intact
PVT2250502 145 28.58 — 120
PVT2250501 45 32.15 45 600
PVT2250502 145 32.15 — 600
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C&l Applications (SMF)
Metal Roofs — Quick-Bonding

Evenly apply glue to the
peaks of metal roof
profile (>10mm width).

Ensure that the ends of
aluminum tubes lay
between panels.

M T spacing between lines

of glue is <520mm, and

il @ when the overhanging part

of the module is >50mm, use
aluminum square tube.

Aluminum square tube is
required to be aluminum
profile 6063-T5/T6, anodized
AA10 or above.
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C&I Applications
Metal Roofs — Quick-Bonding

China | 30 MW
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C&I Applications
Metal Roofs — Quick-Bonding

Netherlands | 3.2 MW
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C&I Applications
Metal Roofs — Quick-Bonding

Chma | 6.2 MW

SN
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C&I Applications
Membranes and Flat Roofs — Quick-Bonding

Clean the roof with the
cleaning agent specified
by Sunman. Apply the
recommended glue that
IS appropriate for the
roofing material.

Place tube onto the glue lines
and put another layer of glue
on the top side of the tube.

Ensure a single panel is not
mounted on two tubes —
expansion and contraction of
the tubes may cause issues,
such as deformation of the
panels.

Place panels in the
manner displayed in
the diagram.(430W
correspond to 5 tubes,
520W correspond to 7
tubes)
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C&I Applications

Membranes and Flat Roofs — Quick-Bonding

Netherlands {2 M
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C&I Applications

Membranes and Flat Roofs — Quick-Bonding

AL |||n4\\\\\\\\\ N §
,_/Z/Miliﬂllﬂ L a..\\..\\\\\\\\\ N
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C&l Applications (SMH)

Metal / Membrane Roofs — Mechanical Fixation

Structure of

bracket

1. Base < ~_
2. Hex bolt - =
3. Clamp —

Assemble the bracket.

Apply glue to the base. Paste the modules.
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C&l Applications (SMH)

Metal / Membrane Roofs — Mechanical Fixation

China | 9.9 M
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Lightweight Solar Pioneer



Other Applications
EV Charging Infrastructure and PV Carports
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World’s First Retractable Solar arport 7, PV Carport
Switzerland | 420 kW 7 s China | 143 kW

s

{
WO ot T e L 1Y
e \'f" CEH .ng_ @ ‘-\‘ w

S\N\/\N

Lightweight Solar Pioneer



Other Applications

Facades
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Norway |‘ 200 KW

China | 1 MW
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Lightweight Solar Pioneer



Other Applications
Vehicle Integrated Photovoltaics

hEBEAwm

Hong Kong, China

Switzerland
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Lightweight Solar Pioneer



Thank You
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CJ www.sunman-energy.com
Q. 21 3988 2800
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27 May 2024
10:00 am — 11:00 pm | CET, Berlin
1:00 pm —2:00 pm | Dubai

4:00 pm —5:00 pm | CST, Beijing Q&A

Bella Peacock

Editor President
pv magazine Sunman Energy




pv magazine

The latest news

05202478538

pv maganne Daewoo releases hybrid battery-inverters

i h for residential PV

by Uma Gupta

Hybrid hydrogen-battery system for off-grid
PV-powered homes

by Emiliano Bellini




Coming up

Wednesday, 29. May 2024 Wednesday, 5. June 2024
04:00 pm —05:00 pm CEST, Berlin 1:00 pm —2:00 pm EDT, New York City
10:00am —11:00 am EDT, New York City 7:00 pm - 8:00 pm CEST, Berlin

Rescheduled webinar:

Real-world case study
and solar business
growth outcomes from
predictive analytics

Procuring bankable PV
and energy storage as
a complete solution

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.




this
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Sunman Energy

Thank you for
joining today!

Bella Peacock
Editor
pv magazine
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