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1. INTRODUCTION

As part of CEA’s engagement in developing and supervising PV Magazine’s test program at Gsola, CEA has developed a testing
protocol and flowchart, a scoring system, a methodology and a reporting structure that it will be used to run this program.
This report presents the test results and scoring grades for this product.

2. SCORING SYSTEM

2.1. Test flowchart and protocol

The following is a high-level flowchart of the testing procedure, describing the steps, and tests to be followed.
Detailed checklists have been delivered to Gsola, that will also serve as records of the process.
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Figure 1 Test flowchart
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2.2. Scoring methodology

For every product, 5 samples have been shipped to Gsola’s lab to conduct the tests and inspections according to the above

flowchart.

The following table describes the inspections and tests that have been applied on all products:

Table 1 Test/inspection grading system overview

# of A
Test/inspection 0 Method Values e . Grades
samples grade weight

1 | Visual inspection 5 Inspection RPN Scores 10% 1-100
2 | EL image inspection 5 Inspection RPN Scores 10% 1-100
3 | Low irradiance efficiency loss 1 Test % 25% 1-100
4 | Pmax Temperature coefficient 1 Test %/°C 25% 1-100
5 | PID loss 1 Test % 30% 1-100
6 | LID loss (optional) 1 Test % NA 1-100
7 Outdoor installation and yield 1 Energy Yield Periodic NA NA

measurement Monitoring kWh/kWp

Notes:
1. The RPN scoring method has been developed by CEA and is used to evaluate and create risk scores of Visual and EL
defects.

2. The weights are used to calculate the average grade for tests 1-5.

A number within the 1-100 range will be used to grade the results, so that the overall ranking of the products will reflect
general industry practices and requirements:

Table 2 Detailed scoring system

Grade range: 100 920 80 70 60 50 40 30 20 10 0
Vi?:i',\;":c‘;er:‘;)o " 0 0.74 2.20 4.39 7.30 10.94 15.30 20.39 26.20 32.74 240
EL iTcZgris(fPN 0.00 2.03 4.62 7.75 11.43 15.65 20.43 25.75 31.62 38.03 2 45.00
Low irlgas':iance <-2.00% -0.02% 1.78% 3.41% 4.87% 6.16% 7.27% 8.21% 8.98% 9.58% > 10.00%
Pcrgz:frc'f:;‘t’ >-0.300% | -0.343% | -0.382% | -0.417% | -0.448% | -0.475% | -0.498% | -0.517% | -0.532% | -0.543% | <-0.550%
PID loss <0.0% 0.7% 1.6% 2.7% 4.0% 5.5% 7.2% 9.1% 11.2% 13.5% >16.0%
LID loss (optional) | <-0.50% 0.35% 1.20% 2.05% 2.90% 3.75% 4.60% 5.45% 6.30% 7.15% > 8.00%

Notes:
1. The Visual and EL Inspection RPN scores will be divided by the number of samples, to normalize the score, as the

total number of samples may vary.

2. The correspondence of the scores/test results to the grades follows a binomial or linear relationship, anchored to
certain key values that are generally accepted and employed in the PV industry. For example, a PID loss of 5%,
which is the pass/fail threshold of the related IEC standard, will give a grade close to 50. In this sense, grades below
50 indicate a product performance that is below a generally acceptable threshold.
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The scoring system shown in Table 2 is preliminary, and will be adjusted as the testing program develops, in order to better
reflect the products standing per industry standards.

A sample lot consists of 5 modules, one of which has been used as a spare for the chamber and outdoor testing, in case a
module is accidentally damaged during handling at the lab. Refer to Table 3 and Table 4 for test sample and product
information.

Table 3 Test sample information

Sample # Serial number Lab code
1 JW24221910010930020 PVT191612A-06-01
2 JW24221910010930016 PVT191612A-06-02
3 JW24221910010930014 PVT191612A-06-03
4 JW24221910010930012 PVT191612A-06-04
5 JW24221910010930011 PVT191612A-06-05

Table 4 Product information

Model JW-D72N-400
Cell technology Bifacial Mono TOPcon
Cell number 72 (6x12)
Cell format Full cell
Number of busbars 12
Junction box IP67 rated
Laminate construction Framed

. P 0-+5W I

yt@ Test conditions STC ower Selection v
.(J:‘;L”\f wWooD Rated Max Power(Pmax+3%) 400W Max Series Fuse Rating m .
‘ i Va 5(

Jolywood(Taizhou) Solar Technology Co.Ltd.| Current at Pmax(Imp) 960A Maxunum Sym oltage 12
Model Type JW-D72N-400 Voltage at Pmax(Vmp) 417V Protection Class || s

Product Name Vﬁhr Module Short-Circuit Current(lsc+5%) 10.10A | -
B : : [ Open-Circuit Voltage(Voc4%) | 505V D A
Addross:Kaivang Rd.Jiangyan Economic v

Dev sment Zone.Taizhou,Jiangsu.China STC:AM=1.5 E=1000W/m*Tc=25% \

elopment S f -

Figure 2 Product nameplate

3.1. Visual inspection
All 5 modules of each product sample lot have undergone visual inspection, according to CEA’s quality criteria for visual

inspection. The defects found has been evaluated according to CEA’s scoring system. The scoring system is a modified version
of CEA’s proprietary RPN (risk priority number) system, based on the formula RPN score = Severity x Detectability.
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Table 5 Product picture

Front Side Rear Side

.

‘ t \\ !

The following table shows the visual inspection results, normalized for the number of tested modules:

Table 6 Visual inspection results

JW-D72N-400 Sample1l | Sample 2 | Sample 3 | Sample 4 | Sample 5 Score Grade

Visual inspection None None None None None 0 100
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3.2. EL image Inspection

The same sample lot was inspected for EL defects.
Table 7 shows the EL inspection results normalized for the number of tested modules. Visual and EL inspection scores are
shown below in Figure 3.

Table 7 EL image inspection results

JW-D72N-400 Sample1l | Sample 2 | Sample 3 | Sample 4 | Sample 5 Score Grade

EL image inspection None None None None None 0 100

Visual and EL Inspection Grades

100 100

100

80

60

40

20

JW-D72N-400

Jolywood

M Average of Visual Grade W Average of EL Grade

Figure 3 Visual and EL inspection results

3.3. Low irradiance efficiency loss test

The efficiency loss is calculated by the following formula:
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Efficiency loss = 1- [(Pmax at low irradiance conditions / Pmax at STC) * (1,000/200)]

Table 8 and Figure 4 show the low irradiance efficiency test results for the front side.

Table 8 Low irradiance test results

JW-D72N-400 Sample1l | Sample2 | Sample3 | Sample4 | Sample 5 Grade

Front side low irradiance efficiency loss (%) 4.19% 65

Low Irradiance Efficiency Test Grade
100

80

60

40

20

JW-D72N-400

Jolywood

Figure 4 Low irradiance test result
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3.4. Pmax temperature coefficient test

Table 9 and Figure 5 depict the Pmax temperature coefficient test results.

Table 9 Pmax temperature coefficient test result

JW-D72N-400 Sample1 | Sample2 | Sample3 | Sample4 | Sample 5 Grade

Pmax Temperature coefficient (%/°C) -0.38% 80

Pmax Temperature Coefficient Test Grade
100

80

60

40

20

JW-D72N-400

Jolywood

Figure 5 Pmax temperature coefficient test result
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3.5. PID loss test

Table 10 and Figure 6 depicts the PID loss test results for the front side at 1500 V:

Table 10 PID loss test result

JW-D72N-400 Sample1 | Sample2 | Sample3 | Sample4 | Sample 5 Grade

Front side PID loss (%) 1.01% 87

PID Loss Test Grade
100

80

60

40

20

JW-D72N-400

Jolywood

Figure 6 PID loss test result

Private and Confidential | Clean Energy Associates, LLC Page 10 of 14



3.6. Score overview
Figure 7 shows the overview of the test scores. Figure 8 shows the average score.

Test Grades Overview

100 100
100
80
80
65
60
40
20
0
JW-D72N-400
Jolywood
M Visual Inspection Grade M EL Inspection Grade W Low Irradiance Test Grade

1 Temp. Coeff. Test Grade M PID Loss Test Grade

Figure 7 Test results overview

NOTE: The Average grade does NOT include the LID test, as it is optional and not performed for all products.
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Average Test Grade
100
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60

40

20

JW-D72N-400

Jolywood

Figure 8 Average test grade
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JW-D72N Series (1288 Full Frame)

Jolywood N—type Bifacial High Efficiency Monocrystalline Silicon Double Glass Module

- JW-D72N-390 - JW-D72N-395
c JW-D72ZN-400 - JW-D72N-405

 IW-D72N-410 - JW-D72N-415
Additianal Pewer Generation Gain
At least 30-year product life, mare than 10% - 30% additional
power gain conmpanng with comentional module
ZERQ LID (Light Induced Degradation)
MN-type solar cell has no LID naturally, can increase pover genaration
Exeellent PID Free (Potential Induced Degracation)
With double glass design and POE material, of which the WNTR is
only 1/10 of comentional EViA, thera is no nead to worry about the
ricdule power dagradation caused by FID
Lewer Micre-erack Risk
Mo internal strass from the symmetrical N-Bifacial cell design

Higher Reliability E { umit
nginecring drawing mm |
Successfully passed various strict tests (IECEL215, [ECELT30 eec) . ' iy

Better Weak Dlumination Respense ﬂ N

Wide spectral response, higher power output even under
low-light settings like smog or cloudy days.

Better Temperature Coefficient

Higher power ganeration under warking conditions, thanks to H
Passivating Contact Cell technology

Wider Applicability H
BIPYVertical Installation, Snowfield, High-humid Area, Windy
and dusty area

206080060

I i s e Fefn e Wiy

e e B B B s e FeE s sl I;D I'/ -."\,II . @I
coogm 00 OO
blng bava BnEn B © Ui WEs
b

)
Fesgeat mstaiiel § maibmsasny

T e ereasy Mm * Eﬁ (-' (: E

fahypeead (Tuchoul Salar Tachnolopy Co., Lid. 8 thy workd s laading manufacturer of N-typa bifacll salar calls ang

AN achiles. AL PrASEIT, WE hawa mon Hhan BOW produciion capacty af N-4/RS manacrysiine Sifacsl solur culls ane
) madules, and our technology cowars the warld-laading N-PURT. Passivating contact, I8, TAC ind other cell and
JOLYWOOD FriaEuld 1k w:H The parnt campasy, Jolywead (Suzhou) Sunwatt Ce.[td, (iteck code: STR0ONNE, which is
eatablishad in 2008 and sucesssfully listed in'the SEM in 2004, |5 the world s largest prodessienal PY Backsheet

manJfactunes seemm ating 1o baceming the warkd's tap manufacturer of achvanced integrated Y products
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—_ 1 Jolywood N-tyne Bifacial High Efficiency Monocrystalline
JW D72N Serles | Silicon Double Glass Module

ELECTRICAL PROPERTIES | STC*

Module Typs JW-DTIN-250 IW-D72N-395 JW-D72N-400 JW-D72N-405 FN-DTIN-410 JW-DTIN-415

Testing Condition Front Side Frart Side Front Sicle Front Side Fromt Side Frart Side
Peak Power | Prmax ) (W 180

MFF Voltage { Vmg 10.E ) 1.}

MPFF Current [ Im A 1] X B4 1, ES

Open Circuit Violtage ( Ve | 19.2 19

Short Cirewit Currend [ Isc ) (A) 10,02 10.08

Module Eficiency ( % ) 1568 19.91 20,186 2041 20, 66

Testing Condition Front Side Fromt Side Front Side Fromt Side Frond Side Frant Side
Peak Pr W 295 | JRE} L 3l 114
MFF Voltage { Vg W 1.6
MPFPF Current ( Imp § (A] Tl 7.74 | T8 L
Open Circuit Voltage ([ Vo
Short Circwit Cunrend [ 3¢ ) (A) 8.08 813 8.18 E22 B2E
Ireadiance Dependence of Isc. Voc and Pmax >
Oyperating Termperature [ 10°C = +BE"

YO | BE
1 e
19 .
TEMPERATURE COEFFICIENT > a
1 ure Coefficient of Pmax® 032%™ T~
..,.I; L ] 7] ¥

3 Cell Temperature (MOCT) 4222 itoge (W)

MECHANICAL PROPERTIES > Temperature Dependence of Isc, Voc and Pmax >
Cell Type 158, 75mm" L33, T Smm
¥ ! ! 1 LB
Mumber of Cells
Dimension 1992mm"9%6mm=1
Weig g "
£ — e
Front/Rear Glass £, Hmmy S g & — TR
5 —
Frame Ao Alurminium L -
lunction B IPE7 :
Length of Cabile 4. Ormam? Mrmim
Connector MC4 Compatible i I = ®

With Differemt Power Generation Gain [ regarding 405W as an example ) > Packaging Configuration =
Poraer Gain Pk he PP olags MPF Currant | Cpon D oltacs | Shovh D s Curort Packing Type =
Pm m Imp } A, ac | [v bec ] [A]
Ix a3r 418 1048 50
0 502 EVL] 1199 502 1257

JOLYWOOD { TAIZHOU ) SOLAR TECHNOLOGY CO.LTD.

l-.l._l }I{ﬂgiﬂ Add : Mo& Kaiyang Rd., liangyan Economic Development Zone,
JOLY WOOD Taizhou, Jiangsu Province, China, 225500

TEL : +86 523 30612795 mkt@jolywood.cn

DOC.# : TZ-MP-102 REV: E
Wersion 2020.01 Elolywood (Taizhou) Solar Technology Co., Ltd. All rights reserved
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