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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 ° Method Values verage . Grades
samples grade weight

1 | Visual inspection 5 Inspection RPN Scores 10% 1-100
2 | ELimage 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
2 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 90 80 70 60 50 40 30 20 10 0
Visual inspection 0 0.74 2.20 439 7.30 10.94 15.30 20.39 26.20 32.74 >40
(RPN scores)
EL ":;grzs()RPN 0.00 2.03 4.62 7.75 11.43 15.65 20.43 25.75 31.62 38.03 >45.00
Low i:g‘;‘:iance <-2.00% -0.02% 1.78% 3.41% 4.87% 6.16% 7.27% 8.21% 8.98% 9.58% >10.00%
PSZEL?:;? >-0300% | -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 LRR504039190608400970 PVT190715A-01
2 LRR504039190608400901 PVT190715A-02
3 LRR504039190608401146 PVT190715A-03
4 LRR504039190608401412 PVT190715A-04
5 LRR504039190608401185 PVT190715A-05

Table 4 Product information

Model LR6-72HPD375
Cell technology Bifacial Mono PERC
Cell number 144 (6 x 24)
Cell format Half cut
Number of busbars 5
Junction box IP67 rated
Laminate construction Framed

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

EEEEEEEEEE I =—

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

Table 6 Visual inspection results

LR6-72HPD375 Sample 1 | 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. ELimage 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 2.

Table 7 EL image inspection results

LR6-72HPD375 Sample 1 | 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
0
LR6-72HPH375
LONGi
M Visual Inspection Grade M EL Inspection Grade
Figure 2 Visual and EL inspection results
3.3. Low irradiance efficiency loss test
The efficiency loss is calculated by the following formula:
Efficiency loss = 1- [(Pmax at low irradiance conditions / Pmax at STC) * (1,000/200)]
Table 8 and Figure 3 show the low irradiance efficiency test results for the front side.
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Table 8 Low irradiance test results

LR6-72HPD375 Sample1l | Sample2 | Sample3 | Sample4 | Sample 5 Grade
Front side low irradiance efficiency loss (%) 4.30% 64
Low Irradiance Efficiency Test Grade
100
80
60
40
20
0
LR6-72HPH375
LONGiI
Figure 3 Low irradiance test result
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3.4. Pmax temperature coefficient test

Table 9 and Figure 4 depict the Pmax temperature coefficient test results.

Table 9 Pmax temperature coefficient test result

LR6-72HPD375 Sample 1 | Sample2 | Sample3 | Sample4 | Sample 5 Grade

Pmax Temperature coefficient (%/°C) -0.39% 77

Pmax Temperature Coefficient Test Grade
100

80

60

40

20

LR6-72HPH375

LONGi

Figure 4 Pmax temperature coefficient test result
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3.5. PID loss test

Table 10 and Figure 5 depicts the PID loss test results for the front side at 1500 V:

Table 10 PID loss test result

LR6-72HPD375

Sample 1

Sample 2

Sample 3

Sample 4

Sample 5

Grade

Front side PID loss (%)

0.38%

94

100

80

60

40

20

PID Loss Test Grade

LR6-72HPH375

LONGi

Figure 5 PID loss test result
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3.6. Score overview
Figure 6 shows the overview of the test scores. Figure 7 shows the average score.

Test Grades Overview

100 100

100

80 77

64

60
40
20
0

LR6-72HPH375

LONGI
M Visual Inspection Grade B EL Inspection Grade B Low Irradiance Test Grade

1 Temp. Coeff. Test Grade M PID Loss Test Grade
Figure 6 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

80

60

40

20

LR6-72HPH375

LONGi

Figure 7 Average test grade
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Appendix 1 - LR6-72HBD Datasheet

LR6-72HBD

360~380M

High Efficiency
Low LID Bifacial PERC with
Half-cut Technology

10-year Warranty for Materials and Processing;
30-year Warranty for Extra Linear Power Output
-0.45%

Hmrear Povver
Warranty Annual
Power Attenuation

15 20 = 30
Complete Systom and Product Certifications Front side parformance equivalent to corventional lew UD mono PERC:
061215, | 30, UL1ToR - High module conversion efficiency (up to 18.9%)

- Better anengy vield with exoallent low irradiance parforrmance and temperature coefficient

50 S0012008: 150 Quality Managemert System First yea wer degradation 2%
- L year pa 1 L

Bifacial technology anables additional enengy harsasting from rear sides (up 1o 25%)

Gless/fglass lamination enswres 30 year product lifetime, with annual power degradation < D.45%,
1500V compatible ta reduce BOS cost

A0mim frame design enables easy installation and rabust meachamical strength

hangis and tig Sala Solid PID resistance ensurad by solar oall procacs opbimization and careful madule BOM seles)
Reduced resistive loss with |ower operating curreat
Higher energy yield with lewesr operating termparature

Reduced hot spot risk with optimizad electrical design and lower aparating current

u
Room 200, Building 8, Sandhll Plam, Lane 2250, Zuchongrhi Road, Pudong District, Shanghal, 201303
o ar Tel: + 85-21-51047332 Fax: +86-T1-GIMTETT E-reail: moduleBlongi-siicon com

boaic wiew RoEbook.comyLONGI Solar

Mote: Dus to continuews technical Inncyation, R&D and Improvement, Technica cata above menticred may be of modification accordingly. LOME Solar have the sole sight to make
such ma o 3 ithaut further r ; Demanding party shall request for the latest detasheet for such 25 contract need, and make it 3 morssting and brding part of
lawlud documer iy sgred by bo

20181001
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LR6-72HBD 360~380M

Design {mm) Mechanical Parameters Operating Parameters
—
J.I.== ”: f _'_' Call Orfentation: 1o (G=34) Operational Temperature: -807T ~+85 T
u: T": Junetian B IFGT, thiee diodes Prpaveer Ot Tobesanoe: 0 455
nm I
”: m’: \ Dartpan Calble: 4, 300mim in kength, ‘Wit and b Toleranoe: 13%
HH HH lergth can be customied Mazdmum System Wolkage: DE 15000 ECALIL)
n iy
u: '|'|'|'= Gl 2 Omim coated termpered ploss Simdmum Series Fuse Bating: 208
L -
i il i e Weeight: 25.5ieg Mol Cipeerating Cosll Termpuerature: 4543 10
=””lllll == Dimasrslor: M0G0 Safery Class: Tzl
T
R Packaging: Z6pcs per palet Fire: Bating: LIL tyos &
=”|.|.:""].= 1iipes per XTCH Srfacialtyr 2T
s i
= i 572pes per ATHC

Electrical Characteristics Test uncertainty for Pmax: 13%
Model Nurmber LRE-T2HAD-360M LR6-T2HBD-3650 LRG-T2HAD-370M LRE-T2HRD-37584 LRE-TZHED-3B0M
Testing Condition STC ROCT STC NOCT 5TC WOCT 5TC NOCT STC ROCT
Maximum Pawer (P W) 360 ETT 3465 2714 am 751 7s 2788 380 2826
Open Circuit violtage (Woov) 4.7 444 475 44 481 408 ag3 4510 485 45 2
Short Circuit Current {Iscia) 9.64 7.80 572 787 9.B0 793 9.87 793 L) BO7
Voltage at Maximium Pawer (Wmp/V) 0.4 36.6 396 kL 9.8 369 anil 371 40,2 373
Current at Maximum Power (Imp/A) 914 732 8322 T3e 230 745 5,38 151 47 158
Maodule Efficiencyi(#) 17.9 18.1 154 126 18,9

ST (Standard Testing Conditions): Inradiance 1000W,/m?, Call Temperatura 25 C, Spectra at AMLS
NOCT (Nominal Dperating Cell Temperature): rradiance 800W,'m?, Ambient Temperature 2000, Spectra at AM1.5, Wind at 1m/5

Electrical characteristics with different rear side power gain (reference to 370W front)

Prras W% Yo Isc /A Ymph Imp /& Pmax gain
b 481 10,55 39.8 9.8 5%
407 481 1075 39.8 10.23 1%
47k 48,7 1106 35,5 10,65 15%
£ 48.2 11.75 ECR- 11.1& %
ELE 48.2 12,24 35,5 11.62 5%
Temperature Ratings [ STC ) Mechanical Loading
Temperature Coefficient of lsc +0060% T Front Side Maximurm $tatic Loading 54000
Temperature Coslficient af Voo 02,3005, C Rear Side Magimum Static Loading 24003
Temperature Coefficient of Pmax Q.70 T Hailstone Test 25mm Halstone at the speed of 23m/fs
-V Curve
Current-Valtage Curve (LRE-7ZHED-3T0R) Power-Voltage Curve (LRE-F2HBD-3T0K] Current-Voltage Curve (LRE-T2HBD-370M)

B[ cllsse=io
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|
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faccbook wev facehook.comUONGI Zolar

Mote: Due to continuous techinical inncvation, RED and improsement, sechnical cata above mentiored may be of modficaticn accordingly. LOME Solar have the sole right to maks
such madification 2t arybme without further notice; Demanding party shall request for the lstest detashest for such 25 contract need, and make it 3 corssting and brding part of
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