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SOLAR POWER SYSTEM — SOLAR POWER SYSTEM .. . .

As ane of the world's lecding monufocturers of photovolioic products, Lovsun established on in-house RED center in 2010
The center specializes in R&D and product testing for further developmeant, new materinls testing, chient customization and
peripdic sample testing, etc., to provide techrical support, thereby guaranteeing the product aeveloprment and guality control.

The labaratory has been recognized s a C5A ond DEKRA witness laboratory, CMAS certiied in-house kabaratory, CTC autho
rized testing loboratory, TUY SUD ossessed CTF laborotory and CGC opproved laborotory. This allows Lovsun to shorten the
certification period and occelerate the spead of new product refensze under our strict reficbility controf proceduras.

Pt on  as E@AE D DEKRA
@ & &

ArAtA= Roted ATLAS Flucrescent | LIV WOTSCH Walk-in
HALM. Sun Simulotor nstrument Climote Simulotion Chomber

High-efficiency And
High-flexibility Modular
Automatic Production Line

To achleve o high utilizatien rate and efficlency, Lovsun has divided the entire production chaln Inte seporate
but closely wnited outomated production sectors. Cver 40 patents are opplied on the production process
optimization, which effectivelyviovolds monual errors ond makes sure all the productlon processes from raw
material inspection to pocking are all monitored online-and soved for later use.

At the =ome time, the production deparfment collects dato from vorious key monitoring points in the produc
tion process 1o achieve further improvement In eguipment, manufocturing process and vield

15% 15% 24*7
Loviun has steadfastly worked with its partners to overceme any technical issues encountered. For the plont

loyout, a complete set of highly cutomated monufocturing architecture has been developed. In addition, Lowar Higher equlvpneant Reol-time onling
Lowvsun olso uses statisticol Brginearing, '.-"]L.i!.?l"-'-l-':l‘:'. conirod, and o var -I'-:l'f' of manogemeant 5'|-"‘_-|'.-e ns to ochigve FIFI'.IL"CIJI:”C-I'I cost EffEl:TI'-'EI'I!‘.’.‘;ﬁ- moritar ng

lean production. Whilke ensuring the corsistency ol product guality, we also strive to shaorten the yield learning

curve ond new product mass production cycle, reduce production costs, and Improve customer profitabilicy

% 35%
100+ 99.9% (]
Polsnis on |_|r|1|J.J|;|,5 o Good product H-ghtr productian
production process wleld rate efficiency

oplimization

HIGHLY REDRICE BAPRCVE
ALITOMATED PRODUCTION COSTS CUSTOMER PROFITASILITY



SOLAR POWER SYSTEM SOLAR POWER SYSTEM .. . .

Improved Company
Competitiveness

Real-Time Monitored
And Recorded

From incoming matericd testing to online production, OBA test and delivery stotus, Lovsun ‘s
n-house developed ERP systam interconnects all data in ore dotabase 1o achigve
complete trocechility,

. % z : " = Guorontes customer trust tilizin,
The system implerments o unigue bor code Tor eoch module cemponent, infermaotion such as Bepuce production costs % Ty 4 g

i : i i} tronsporent ond troceoble production processes
rorwy mvateriod suppliers, production waorkers, quolity testing results, and production detalls are
all accessihle online through our ERP syatem. This dota 1s kept on owr server for client’s
i5 to track ard toke responsibility for product full cycle maonitering and
{141

Continueasty improve line efficiency
linpeowe copocity utilizatian and yield rote
and process monogement

access, and allows

0N process aplimi

OFOCGHICT

Added Value For
Customer

AR

Custamears con GoCess A unigue bar cade Wisual oecess bo
reak-time productson enablas you to trock all real-time workshap
data inchuding BOM detail e infarmation redaresd floor moenitcr recondings

EL raport, Lo your arder. via aur ERP aystem

power datno, et

EXCELLENT PERFORMANCE
AND CONSISTENT QUALITY

Quality is Lovsun 's core competitivenass, We start from the very beginniiget pioduc-
tion, strictly control every step, and ore strict with ourselves ond products We ore proud
of our product quality and relioble performance even in the most extrems canditions
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> Supply Chain Control Production Control
Quality

Management

il Stringent Supplier Monasgameant @. 500+ Quality Check Points

system Spot Chedk Evary Feedstock Botch ﬁt 34 B Tests
Lawsun hos recelved certifications for Quality Manogement Biipipllar. Guiciity Englrsariig ® In-process Quality Cortrol
System (IS0 9000 2015}, Environment Monogement System (150

140071 2015) and Occupational Health and Safety Marogement

System (ISC45000; 20181 from both DNV GL ond GZCC £k D D AR SR

DOEE® O

and Sarting
Beyond 1509001, Lovsur also applied for the national "GB
TI9680 202 Criteria for Performanca Excellence”. This regulates Proper Storoge of Fixed After Production
natanhy product quality, but clse production woste, environmen- ppropere et Hh ity I“SFEC“U“
tal burgen, management foresight, etc., which are the nacassory
requirements for on “excellent” compony Incoming-raterial Gualty :
Assurance @ Opan Box Audit (0BA) Test

€ ==

Lovsun Has Been Recognized as Top
Performer in PVEL PV Module Reliability
Scorecard for Third Time
.-'"-‘-...'-.-.

] ..
_-'_'_-_ -
I ; i " i
P rq_ven" . Lovsun pessed the strictest occelerated stress testing and chorocterization under PV Evolution
- g Labs Preduct Qualification Progrom (FOP) and eorned 20017, 2019, ard 2020 Top Performance, The
H lg h M_Qd.u—l'e'—" . FOF is 0 comprehensive evaluotion of environmentol sensitivities and degrodation mechanisms of

PY module designs

—
= Effi C le n cy A n d ‘Q_lljp'ut-._.—._'_-' Iragkdition, Lovsun ‘s modiile |}':'|-;|uf1$ hove received the Ching I'_:._ll'_’J.II,'_.I Certification Center's
= _.---——'_._._._-_.- 1

(“COC"] Top Runner Program level-ane energy efficiency certification.

S,

. ' & amT o DO TER PERFOEMER MO FERFOAMER S
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MEET DIFFERENT NEEDS

Lovsun redefines o varkety of products by integrating large silicon waofers with bifacial-cell, multi-bus-
bor, high-density encapsulot:on and other related technologies. With veors of RED investment, Lovsun

nricvaie

s and continues to deliver highly competitive products and value to the custamers

S SERVICES
ENJOY

182MM SERIES

Wafer Size 182 mm
Power Range:

SR0-405WI5 25540

182MM
BIFACIAL SERIES

166MM SERIES

Waofer Sz 166 mm
Power Romge:

560- 275Wi435-450W

166MM
BIFACIAL SERIES

Using reflected light, Uzing reflected Rght,
10-30% mare energy 10-30% maore energy
generation gemneration

SOLAR POWER SYSTEM .. . .

158MM SERIES

Wofer Size 158 mm
Power Rangs:
F0-S45W/ 580-595W

158MM
BIFACIAL SERIES

Using refiected light,
10-20% more enargy
generation

LOVSUN MX

Boximize powsr gemeration
Flexible system design

LOVSUM SMART

Fully compatible ond multifunctio
Intelligent monitoring
to optimize power output

Lawsun provides oll ospects of services prior to on order being ploced. Meticulous and professional technology consul-
totion is available, fully transparent ERP, including bocal offices and an online instant response systerm. This seambass

service structure delivers the benefits provided by cleon energy

24 * 7 REAL-TIME MOMNITORIMNG
i allows you to ohserve
ion process anine

TECHNOLOGY SUPPORT
Professional technical teom helps
maximize the benefits of your projects

MARKETING SUPPORT
Co-marketing 1o enhance
YOLr Drond OWorenass

4E-HOUR RESPONSE
limely response warranty cals

FINAMNCIMG SERVICE
Professionol bankability swpporl
ond ossistance

CUSTOMIZED SERVICE

Lustomized sarvice to mest
WaLIr unigque naads

LOCAL OFFICES
Ginbol network sures
rapid on-Site support

TAILOR-MADE EVALLATIONS

AMND RECOMMENDATIONS
Exparigncad sales and technical

staft provide professionol consultation

P POLICY CONSULTATION
Experienced team of analysts
provides up-to-date onalysis
o farecnst




. SOLAR POWER SYSTEM

PERCTECHNOLOGY

HIGH EFFICIENCY & MORE ENERGY YIELD

SOLAR POWER SYSTEM .. .

BIFACIAL PERC TECHNOLOGY

CELL BIFACIALITY OF 75%-80%: HARVEST MORE LIGHT

The PERC cell has a passivated rear side and a laser
grooving process, which significantly improves the Front Electrods
cell efficiency.,

For a bifacial PERC cell, the Al back surface field is = F
replaced by Al grid, hence render the majority of rear Frent Eloctrode ===
side transparent and atlain a bifaciality of 75%-80%,

Muhti Module

Sikx ARC Sitx ARC
W+ Emitter N+ Emitter
P-Type 51 Wiafer F-Type 5i Wafier

Fear Passivation

performance, low power-temperatun
coefficient, low operating

Rear Passivation

A BSF Al Fingers
Direct light
e
: The energy vield of bifacial module
3 4 LEMG PERE Mol RS £an he influenced by albedo, height
¥ Betier Temperature Dutstanding low irradiance Reflected light of moduls, GCR and DH etc.
Bahaviour

Installation height of bifacial
mindule is recommended to he

2 temperature, all these technologi=s higher than 1m. Shading from
lead to a high energy yield. bracket and junction box should be
Bartter Law avoided. At present, the power
L:‘:f::ﬂ:';iu generation of bifacial module on
Tiwed brackets and zingle axis
tracker can be simulated with
quulel-wi@t_?_ Pysyst. Investors can determine the
MORMING ol EFENING - DO/ AC ratio of bifacial module
- system fo minimize the LCOE,
: 5 oo a
|
= ey
1[]]! el L4 -
PERC 1 Year Qutstanding low Power Albedo Module Height GCR DHI
FE“ Efficiency Deg_radatlu n, Low Irradiance Tempe!atu re It has considerable High module height A low GCR will Diffuse light can be
In Mass . Anti-LID Performance Coefficient gains an grass land, will reduce the increase radiance on absorbed by the rear
Production dry sand, especially shading impact an the rear side side of the madule,
in snowficld rear side. A minimum the higher

of 1m is recommended

proportion of Diffuse
light, the higher is
the bifacial gain.
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HALF-CUT TECHNOLOGY PROPERTIES

HIGHER POWER & MORE RELIABLE

A Lower Hot Spot Temperature

Half-cut cell technology is to cut the cell into
BY Infield applications, small area shadings can cause the

two seperate parts by mature infrared laser, Lermperature of those parts extremely high. This phenomensa is

hence halve the working current. The thermal called hot spat. The long duration of hot spat could bring Hot-spot
loss on the ribban will be remarkably reduced irreversibla depradation of madules.
and the module’ s power increases by 2%. Bocause the string current of half cell modules is half of full-cell
The reliability of module is also enhanced, madules, the hat spot temperature can be obviously reduced,
[ LovEaN = experiments show that this reduction could be
The combination of half-cut cell technology firm 10200, which increases the module rellability.

and bifacial module can amplify the gain over
the effect of current-reduction.

Lovsunreleased Hi-MO3, a bifacial half-cell
module, at the SNEC exhibition in 2018.

A Helf-call  Full-ozl
Maodule  Module

B Lower Operating Temperature
\ Half-cut cells kave half of the working current, thereby the
\\\ thermal Loss is remarkably reduced, Qperating temperature
e correspondingly decreases, and the reliahility of madule is
— p By ¥

Nearly 275MWp Hi-MO3 were supplied to the
Chinese TOP runner project in Sihong County.
The total signed order of Hi-MO3 was up to
S500MWp throughout 2018,

Frequiemcy (%)

improved as well as power gain.

Module Temperature I'C)

Ca
I.
¢ C Lower Shading Loss = = . .
) | = =
f Brcayse of the unigue paralle! cannection design, half-cedl - -
n:rq;HaJ_I.es still have S0 power output under the circumstance - - . .
e ofarray shading in sunrise or sunset when portrait installation. - - Power (W)
Inaddition, nalfcut technology can improve the autpat of | ] | . .
'bi_Fal:iaEmu-duIE under non-unifarm incidentillumination on - -
_ tre backsde. — 1
50% 096
|
e L
O
o . 2 § !
Monofacial or bifacial PERC cell module with P
half-cut technology has high power, the ~-
ty of anti pg:; t'iDT i Fower | Syan Sve. Q
property of anti-PID, anti-LID (including Gain . f
— R D Higher Energy Yield Under
LeTID). low hot spot temperature. excellent Y uy - gk i
low irradiance performance and low power =_.‘- r_J = High Irradiation Condition
: I ——J
termperature coefficient. F——— -4 Ursder high irradiation conditions, hall-cell modu le, especially
hifacial half-cell module, will have a higher energy yield
compared with comventional module. Bitacial halt-cell madule
will help ta achieve the lowest LCOE in regions which is richin
sun radiation resounces,
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60/ 72 HPH

HALF-CELL MODULE -y

Luitable tor Residential and
h Cammercial Installation

Option: full Black medule with Black
frame and black Backshest (B0HPE]

Two grounding holes and one
leakapge hole at each corner

i & mounting holes, adaptable to

Q varigus mounting approaches

The power of halt-cell module increases, and

the hot spot temperature reduces because of
Split junction box,

(-_- - _-__-] Cable Length 300mm (can be

Customized)

lowwer working current

Cells with GBE have better current

1500V Backsheet and junction box

E supparting 15000 system

collection ability

,-'/.ﬁ..n k- 'IJ’\"- Backsheet with Fluoride on both

[ | sitles, resistant to ultraviolet
\ / ;
radiation

]

Unigue parallel connection design,

mare energy yield in case of shading

ELECTRICAL CHARACTERISTICS AT STC

- -
35mm @ ﬁ ﬁ Hi-MO3m LRG6-60HPH Hi-MO4m LR4-60HPH
i~

Pmp (W) 315 320 335 Pmp (W} 360 365 3To
35mm frame, Cell efficiency =22%, anti-LID. anti-FID, Voc (V) 40.6 40.9 41.2 Voc (V) 408 411 413
frant  back side maximum static 15t year degracation = 2% Imip (A) 9.36 9.43 ) Imp [A) 10.69 10,77 10.86
loading: S400Pa;/ 2400p3
Eff (%) 19.0 193 196 Eff () 153 19.5 198
Size [ Weight 1672991 % 35mm [ 16.8kg Size [ Weight LTT6> 1052 > 35mm f 20.0kg
Cell Arrangement 10x%E6=2 Cell Arrangement 1ixex2

Tochnical data bt mcndboned may b of modification, please reguest fer the lalest datasheet




60 /72 HBD

BIFACIAL HALF-CELL MODULE

Suitable for Utility Station and
@ ﬁ Distributed Flat Roof Station with
High Albedo

R

: \*-.___T._i e /

The poweer cutput of bifacial half-cell
madule increzses and enargy yield is higher
under high irradiance condition because of
Low veorking current

%
)

Cells with GBE hawve better current
coliection ability

-

Unique parallel connection design,
more energy cutput under non-unitorm

Incident iluminatien on the backside

Framed module,
fromt / back side maximum static loading
5400 F2400F 3, suitable for tracker

o5t can be reduced using 60 cells frameless
mecdule in low lead conditian

|
|- -
...... i
—
£l
t
+
|

Cell efficiency =235, anti-LID. anti-PID,
L5t year degradzation %= 2%

Design of short frame without © side
can reduce the shading caused by
frame

‘ ‘ The 33mm gap width coordinate

with single axis tracker {such as

MEXTracker) can reduce the

‘ " shading
oy I

Split junction bow,

g o '=) Cable Length 300¢mm | can be

Customized]

r i .
Mounting holes with 430mm

A distance are added to mateh the

~ Tracker | : :
\ J henzontal single axis tracker

Ol i
| T | | T I 1
IHEN 2 | f
[T
Ll EEEELIESNEGr IR E
132 ' !. 1l | | | | 141 I il .
T T | ] i F4 I'\..
L dah | | I | | i | | 14 1] | 4| [ \ Glass ard junction bowx supporting
L 1 || || |.,|'|:-:::-i: 1 | 1500“ LEDOV sysherr
I | | | . 1 ] L 5}' 1
 WER H '|| ARRRRE RN g
RER || | ! |:;:'lf Het i
| | [ | | ||| | UL | | , The bifaciality is 0% when
. | [ ' ! | | | [ | | (11 : . [ I ' : 4 transparent glass is used an the
EEUEE) I | | | | NARRNIE gy AEEAY ; back side While the bifaciality is
i i i i I | H ! e i i J T5% and power of the front side is
| (Ll . | I | L] /7 increased when white ceramic
glass is used on the back side
ELECTRICAL CHARACTERISTICS AT STC
Hi-MO3 LR&-T2HBD Hi-MO4 LR4-T2HBD
Pmp (W) ars 380 185 Pmp [W) 430 435 440
Voc (V) 483 485 487 Voc (V) 496 49.8 49.9
Imp (A) 538 947 9.53 Imp (A} 11144 10.51 1061
Eff (%) 135 189 19.1 Eff (24) 193 19.4 196
Size [ Weight 2020 X 996 % 30mm [ 26.3kg Size [ Weight 2131 %1052 ¥ 35mm [ 29.5kg
Cell Arrangement 12x6%2 Cell Arrangement 12xEx2

echnical dsta abowe mentcned may beol modification, please mquest for the bale catasheet
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BIFACIAL CASE STUDY

BIFACIAL GAINS IN VARIOUS PLACES AND ENVIRONMENTS

=25%

Single Axis Tracker
Desert

Kubugi

~8%

Baseline: Mono PERC
Grawvel

Hami

~15%

Sand
Galmud

~12%
Grassland
Puchen

~10%

Baseline: Mono PERC
Soil

Daging

-lﬂ% Concrete
~25% TtPO

Taizhou

=7%
Water
Hefei

~10% crass ©

~15% sand/Concrete
Bazeline: Mona PERC
Dinpg An @

Project location

Chennai, India o Am_’ White Gravel

e

Thuwal, Saudi Arabia A,

T haria s

e
Fremont, LISA wgﬁ
Livermare, LISA wure _‘_-
Pahrump, USA m‘?"‘E

Ground

Sand

Light Asghalt

Graval

Gravel

Gain

20%

9%

5.48%

T.A4%

B.0%

Capacity Baseline Mounting Statistical Period
600WD Mono PERC Fixed Sept.2018
BOOWD Mono PERC Fined Sept.2018
LBkwp Mona FERC Fised Aug, 2018~-0ct, 2018
2.1kWp Mena PERC  Single axis tracker  Sep, 2018-0ct. 2018
2B8kWp Mona PERC Fised Qct, 2018-Jan. 2019

SOLAR POWER SYSTEM .

KUBUQI,, ORDOS, INNER MONGOLIA, CHINA
Bifacial Module Type: 350Wp"960
Baseline: Poly moduls 3L0Wp, B0MWp

Installation: Bifacial module on tracker with 12 degree,
Paoly madule on fixed bracket

Completion Date: May 2017

Ground Condition: Desert

Module Height: The center height of oblique uniaxle is 2.9m
Energy Yeild: ~25%

TAIZHOU, JIANGSU, CHINA
Bifacial Module Type: 350Wp"8
Baseline: Poly module 2T0Wp" 10
Installation: Fixed Bracket
Completion Date: Aug, 2017
Ground Condition: Concrete / TPO
Module Height: 1m /2m

Energy Yeild: -10 / 25%

DINGAN COUNTY, HAINAN PROVINCE, CHINA
Bifacial Module; 200Wp~™10

Baseline: Mono PERC 300Wp'9

Installation: Fixed Bracket

Completion Date: Sep. 2018

Ground Condition: Grass / Concrete / Sand

Module Height: 1.5m

Energy Yeild: ~10% / ~15% /[ ~15%

CHENNAI, INDIA

Bifacial Module: 300Wp*2
Baseline: Mono PERC 310Wp*2
Installation: Fixed Bracket
Completion Date: Aug. 2018
Ground Condition: White gravel
Module Height: 1m

Energy Yeild: ~20%
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REFERENCE PROJECTS

CALIFORNIA, USA
T.5MWp

Madule Type: LRG-TEHY 340Wp
Completion Date: Mow. 2017

Madule Type: LRG-G0 2900Wp
Completion Date: Apr. 2018

GOLMUD, QINGHAL, CHINA

20MWp
Module Type: LRE-TZEF 350Wp
Completion Date: Dec. 2017

MEXICO CITY, MEXICO

IMWp
Madula Type: LRE-2 340Wp
Completion Date: Mar. 2018

TERNOPIL, UKRAINE

32.5kw
Madule Type: LRE-GIFE 300Wp
Completion Date: Jan. 2018

THE THIRD TOP RUNNER PROJECT IN SIHONG,
JIANGSU, CHINA  275MWp

Module Type: LRE-60HBD 315Wp
Completion Date: Oct, 2018

SOLAR POWER SYSTEM .. .. .

“SOLAR FOR SOLAR”

Lovsun has selected Yunnan, China and Kuching,
Malaysia as new facilities, to be powered by 100%
hydro energy. The company believe in producing
clean energy by using clean energy. In the near
future, LOovsUN will combine solar power and energy
storage to build Solar for Solar fabs, using solar
power to produce solar products,

Solar for Solar is a perfect way to fully leverage the
whale industry chain. Carbon emissions are zero
throughout the entire process. Through the "Solar
for Solar™ model, we can continue to develop the
sclarindustry and create more green energy.

il
A

/

(ﬂtlﬂ“ solal' ml' solﬂl' PV stations

Energy Storage
equipment



