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1 General Information about the Report

1.1 Order

The objective of the project is to evaluate Yellowness Index of encapsulant material intended to be
used for PV module application.

1.2 Approach

MCIND received 3 nos. of Glass-EVA-Glass sample from Navitas Alpha Renewables Pvt. Ltd. model

type EVO FCP HLT for which the following test sequence was agreed:

> Start

v

— Sample Preconditioning

3 samples
+1 sample ¢
(control)*

Yellowness Index (Initial)

v

UV Exposure /UV accelerated Weathering

v

Yellowness Index (Final) & AYI estimation

v

End

— 1.3 List of abbreviations and symbols used

Abbreviation/symbol Particulars

EVA Ethylene Vinyl Acetate
N/A Not applicable

IEC International Electrotechnical Commission
RH Relative Humidity

nm Nano meter

4 transmittance

Std. Dev, o Standard deviation

Meas. Measurement

Anm Wavelength in nano meter
Yl Yellowness Index
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2 General Information about the Test and Test Objects

2.1 Delivery Condition

Figure 2-1 (A) Delivery condition

(dated:24-08-2021)

* Delivery Condition: No physical damage of the test samples observed.
* Packaging comments: Test samples are packing is acceptable
Location: Gate no. 4, Solar PV Laboratory, Mitsui chemicals India Pvt. Ltd., Ahmedabad, Gujarat

382220.

Note: The PV modules received are Freshly Manufactured samples (as confirmed by the customer.)

2.2 Sample Description

Details of Sample

Make Navitas alpha Renewables Pvt.
Ltd.
Encapsulant material EVA ﬂ;”
Model no. EVO FCP HLT >
Thickness of Encapsulant 05+5% %
used (in mm) 05;
Overall Sample Thickness : g
includin <4 >
Superstrite/substrate (in 6.42+0.015 mm = 56 ‘?"
mm)
Specification of Superstrate — Substrate Material used
Parameters Superstrate Substrate Unit
Material Low Iron solar Textured glass Low Iron solar Textured glass -
Make Borosil Renewables Limited Borosil Renewables Limited -
Model type Matt Matt -
Dimension (Ixbxt) in mm 3.2x50x50 3.2x50x50 mm
Details of Coating N/A N/A -
Transmittance %* >91 >91 %
Reflectance %* 8.0 8.0 %
Test Specimen details

MCIND Serial Number Product (Identification) No. Dimension (Ixb) in mm Tested
MCIND EVA 12/21 4
MCIND EVA 04/21 4
MCIND EVA 05/21 4

v

MCIND EVA 06/21

*as per Manufacturer datasheet/declaration (see Annex I1&I1)
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3 Performed Tests

3.1 Test Description
3.1.1 UV Exposure

Standard:
The test is carried out in accordance with the procedure mentioned in MQT 10 of IEC 61215-2:2021.

Spectrum of Lamp used for UV Exposure:

UV Chamber Spectrum wavelength
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wavelength

Temperature of sample: 60°C+5°C
Lamp Specification: UV lamp = 2000 Watts (UVA+UVB), UVA = 74.54%, UVB = 22.24%
Dosage: 60 kWh/m? (15 kWh/m? *4)

Uniformity (%) of lamp intensity of the UV chamber 8.36

Location: Environmental Test Zone, Mitsui Chemicals India Pvt. Ltd. - Solar PV Laboratory,
Ahmedabad, Gujarat 382220, INDIA

Location Type: Permanent

Test & Operations Engineer: Date of Test

(DD/MM/YYYY)

Shubham Kumar Start :

End:

-09-2021
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3.1.2 Yellowness Index

Standard:
The test is carried out in accordance with measurement procedure of Yellowness Index in IEC 62788-

1-4:2016 for Encapsulant.

Purpose:
To determine the Yellowness Index, (deviation in chroma from colourless or whiteness toward

yellow) of the test specimen perceived by a human observer.

Sample Preconditioning

Test samples were maintained at 23+2°C and 50+5%RH for at least 24 h prior to optical

measurement.

Environmental conditions

Test are conducted at an ambient Temperature conditions of 23+2°C and Relative Humidity
50+5%RH.

Test Procedure:

For conducting the testing, Measurement procedure mentioned under relevant sections of IEC
62788-1-4:2016 has been followed. For Yellowness Index measurement spectrophotometer with CIE
standard D65 illuminant spectrum as in ISO 11664-2 and the CIE 1964 XYZ colour space (for human
observer with a 10° field of view,as in ISO 11664-1). Yl is calculated for a wavelength increment eg.

1nm consistent with measured transmittance data.

Location: Material testing lab, Mitsui Chemicals India Pvt. Ltd. - Solar PV Laboratory, Ahmedabad,
Gujarat 382220, INDIA

Location Type: Permanent

Test & Operations Engineer: Shubham Kumar Date of Test 23-09-2021
(DD/MM/YYYY)
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3. 2. Detailed Test Results
3.2.1 Test Result - Yellowness Index measurement

»
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Manufacturer Navitas Alpha Product No.
Model Type EVO FCP HLT MCIND Serial No. MCIND EVA 04/21
Lamp observer source | D65 10 deg

Initial/Reference Final After UV exposure
YI_E313_D65
. YI_E313_D65 After UV
N::rluabler L* a* b* Initial L* a* b* exposure 60 vt
[A] kwh/m?
[B]
8454 | -1.19 | 2.29 3.75 84.25 | -1.28 | 2.90 4.96 1.21
8454 | -1.19 | 2.29 3.75 84.25 | -1.29 | 2.89 4.93 1.18
8454 | -1.19 | 2.29 3.75 8454 | -1.27 | 2.89 4,95 1.20
Manufacturer Navitas Alpha Product No.
Model Type EVO FCP HLT MCIND Serial No. MCIND EVA 05/21
Lamp observer source | D65 10 deg
Initial/Reference Final After UV exposure
YI_E313_D65
. YI_E313_D65 After UV
N:r::al‘aler L* a* b* Initial L* a* b* exposure 60 avt
[A] kwh/m?
[B]
84.5 | -1.19 | 2.10 3.35 83.96 | -1.23 | 2.92 5.05 1.70
84.5 | -1.19 | 2.10 3.35 84.23 | -1.24 | 2.91 5.00 1.65
84.5 | -1.19 | 2.10 3.35 84.40 | -1.23 | 2.96 5.12 1.77
Manufacturer Navitas Alpha Product No.
Model Type EVO FCP HLT MCIND Serial No. MCIND EVA 06/21
Lamp observer source | D65 10 deg
Initial/Reference Final After UV exposure
YI_E313_D65
. YI_E313_D65 After UV
N:rrrlm?nler L* a* b* Initial L* a* b* exposure 60 avl
[A] kwh/m?
[B]
84.41 | -1.16 | 2.17 3.53 84.33 | -1.22 | 2.97 5.15 1.62
84.41 | -1.16 | 2.17 3.53 84.27 | -1.25 | 2.93 5.03 1.50
84.41 | -1.16 | 2.17 3.53 84.30 | -1.23 | 3.00 5.21 1.68

End of Test Report
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