
IEC 62788-1-4 
Edition 1.0 2020-10 

INTERNATIONAL 
STANDARD 
NORME 
INTERNATIONALE 

Measurement procedures for materials used in photovoltaic modules –  
Part 1-4: Encapsulants – Measurement of optical transmittance and calculation 
of the solar-weighted photon transmittance, yellowness index, and UV cut-off 
wavelength  

Procédures de mesure des matériaux utilisés dans les modules 
photovoltaïques –  
Partie 1-4: Encapsulants – Mesurage du facteur de transmission optique 
et calcul du facteur de transmission photonique à pondération solaire, 
de l'indice de jaunissement et de la fréquence de coupure des UV  

IE
C

 6
27

88
-1

-4
:2

01
6-

09
/A

M
D

1:
20

20
-1

0(
en

-fr
) 

  
  

® 
 

AMENDMENT 1 
AMENDEMENT 1
  

iTeh STANDARD PREVIEW
(standards.iteh.ai)

IEC 62788-1-4:2016/AMD1:2020
https://standards.iteh.ai/catalog/standards/sist/22cd70b0-776d-4063-a9da-

a21a18f3d89f/iec-62788-1-4-2016-amd1-2020



THIS PUBLICATION IS COPYRIGHT PROTECTED 
Copyright © 2020 IEC, Geneva, Switzerland  

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form 
or by any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from 
either IEC or IEC's member National Committee in the country of the requester. If you have any questions about IEC 
copyright or have an enquiry about obtaining additional rights to this publication, please contact the address below or 
your local IEC member National Committee for further information. 

Droits de reproduction réservés. Sauf indication contraire, aucune partie de cette publication ne peut être reproduite 
ni utilisée sous quelque forme que ce soit et par aucun procédé, électronique ou mécanique, y compris la photocopie 
et les microfilms, sans l'accord écrit de l'IEC ou du Comité national de l'IEC du pays du demandeur. Si vous avez des 
questions sur le copyright de l'IEC ou si vous désirez obtenir des droits supplémentaires sur cette publication, utilisez 
les coordonnées ci-après ou contactez le Comité national de l'IEC de votre pays de résidence. 

IEC Central Office Tel.: +41 22 919 02 11 
3, rue de Varembé info@iec.ch 
CH-1211 Geneva 20 www.iec.ch 
Switzerland 

About the IEC 
The International Electrotechnical Commission (IEC) is the leading global organization that prepares and publishes 
International Standards for all electrical, electronic and related technologies. 

About IEC publications  
The technical content of IEC publications is kept under constant review by the IEC. Please make sure that you have the 
latest edition, a corrigendum or an amendment might have been published. 

IEC publications search - webstore.iec.ch/advsearchform 
The advanced search enables to find IEC publications by a 
variety of criteria (reference number, text, technical 
committee,…). It also gives information on projects, replaced 
and withdrawn publications. 

IEC Just Published - webstore.iec.ch/justpublished 
Stay up to date on all new IEC publications. Just Published 
details all new publications released. Available online and 
once a month by email.  

IEC Customer Service Centre - webstore.iec.ch/csc 
If you wish to give us your feedback on this publication or 
need further assistance, please contact the Customer Service 
Centre: sales@iec.ch. 

Electropedia - www.electropedia.org 
The world's leading online dictionary on electrotechnology, 
containing more than 22 000 terminological entries in English 
and French, with equivalent terms in 16 additional languages. 
Also known as the International Electrotechnical Vocabulary 
(IEV) online. 

IEC Glossary - std.iec.ch/glossary 
67 000 electrotechnical terminology entries in English and 
French extracted from the Terms and definitions clause of 
IEC publications issued between 2002 and 2015. Some 
entries have been collected from earlier publications of IEC 
TC 37, 77, 86 and CISPR. 

A propos de l'IEC 
La Commission Electrotechnique Internationale (IEC) est la première organisation mondiale qui élabore et publie des 
Normes internationales pour tout ce qui a trait à l'électricité, à l'électronique et aux technologies apparentées. 

A propos des publications IEC  
Le contenu technique des publications IEC est constamment revu. Veuillez vous assurer que vous possédez l’édition la 
plus récente, un corrigendum ou amendement peut avoir été publié. 

Recherche de publications IEC - 
webstore.iec.ch/advsearchform 
La recherche avancée permet de trouver des publications IEC 
en utilisant différents critères (numéro de référence, texte, 
comité d’études,…). Elle donne aussi des informations sur les 
projets et les publications remplacées ou retirées. 

IEC Just Published - webstore.iec.ch/justpublished 
Restez informé sur les nouvelles publications IEC. Just 
Published détaille les nouvelles publications parues. 
Disponible en ligne et une fois par mois par email. 

Service Clients - webstore.iec.ch/csc 
Si vous désirez nous donner des commentaires sur cette 
publication ou si vous avez des questions contactez-nous: 
sales@iec.ch. 

Electropedia - www.electropedia.org 
Le premier dictionnaire d'électrotechnologie en ligne au 
monde, avec plus de 22 000 articles terminologiques en 
anglais et en français, ainsi que les termes équivalents dans 
16 langues additionnelles. Egalement appelé Vocabulaire 
Electrotechnique International (IEV) en ligne. 

Glossaire IEC - std.iec.ch/glossary 
67 000 entrées terminologiques électrotechniques, en anglais 
et en français, extraites des articles Termes et définitions des 
publications IEC parues entre 2002 et 2015. Plus certaines 
entrées antérieures extraites des publications des CE 37, 77, 
86 et CISPR de l'IEC. 

iTeh STANDARD PREVIEW
(standards.iteh.ai)

IEC 62788-1-4:2016/AMD1:2020
https://standards.iteh.ai/catalog/standards/sist/22cd70b0-776d-4063-a9da-

a21a18f3d89f/iec-62788-1-4-2016-amd1-2020



IEC 62788-1-4 
Edition 1.0 2020-10 

INTERNATIONAL 
STANDARD 
NORME 
INTERNATIONALE 

Measurement procedures for materials used in photovoltaic modules –  
Part 1-4: Encapsulants – Measurement of optical transmittance and calculation 
of the solar-weighted photon transmittance, yellowness index, and UV cut-off 
wavelength  

Procédures de mesure des matériaux utilisés dans les modules 
photovoltaïques –  
Partie 1-4: Encapsulants – Mesurage du facteur de transmission optique 
et calcul du facteur de transmission photonique à pondération solaire, 
de l'indice de jaunissement et de la fréquence de coupure des UV  

INTERNATIONAL 
ELECTROTECHNICAL 
COMMISSION 

COMMISSION 
ELECTROTECHNIQUE 
INTERNATIONALE 

ICS 27.160 ISBN 978-2-8322-8874-0 

  
  

® Registered trademark of the International Electrotechnical Commission 
 Marque déposée de la Commission Electrotechnique Internationale 

® 
 

 Warning! Make sure that you obtained this publication from an authorized distributor. 
 Attention! Veuillez vous assurer que vous avez obtenu cette publication via un distributeur agréé.

AMENDMENT 1 
AMENDEMENT 1
  

iTeh STANDARD PREVIEW
(standards.iteh.ai)

IEC 62788-1-4:2016/AMD1:2020
https://standards.iteh.ai/catalog/standards/sist/22cd70b0-776d-4063-a9da-

a21a18f3d89f/iec-62788-1-4-2016-amd1-2020



 – 2 – IEC 62788-1-4:2016/AMD1:2020 
© IEC 2020 

FOREWORD 

This amendment has been prepared by IEC technical committee 82: Solar photovoltaic energy 
systems. 

The text of this amendment is based on the following documents: 

FDIS Report on voting 

82/1767/FDIS 82/1791/RVD 

 
Full information on the voting for the approval of this amendment can be found in the report on 
voting indicated in the above table.  

The committee has decided that the contents of this amendment and the base publication will 
remain unchanged until the stability date indicated on the IEC website under 
"http://webstore.iec.ch" in the data related to the specific publication. At this date, the 
publication will be  

• reconfirmed, 

• withdrawn, 

• replaced by a revised edition, or 

• amended. 

 

_____________ 

 

1 Scope 

In the second sentence of the second paragraph, replace: 

around the edges 

by:  

at the periphery 

 

4 Principle 

In the last sentence, replace:  

concentration 

by:  

optical concentration 
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6.1 Nominal (and unweathered) transmittance to the cell 

In the fifth paragraph, replace:  

The nominal thickness of the encapsulation specimens 

by: 

The nominal thickness of the encapsulant specimens 

 

6.2 Weathering studies 

Replace the existing third paragraph by the following:  

The minimum size of 7,5 cm × 7,5 cm is recommended for weathering specimens based on 
previous examinations of poly (ethylene-co-vinyl acetate). 

 

In the eighth paragraph, replace:  

The nominal thickness of the encapsulation specimens 

by: 

The nominal thickness of the encapsulant specimens 

 

6.3 Glass for superstrates/substrates 

Replace the existing second paragraph by the following: 

The solar-weighted transmittance of photon irradiance of silica glass, which may be used to 
verify that the composition of the glass is appropriate, is approximately (93 ± 1) % between 280 
nm and 2 500 nm, because the reduction in transmittance comes from reflections at the 
surfaces. The UV cut-off wavelength for silica should be less than 225 nm. As in [1] and [12], 
the transmittance of the glass should be greater than 90 % at 280 nm. 

Replace the existing fourth paragraph by the following: 

Subsequent examination beyond that intended for the encapsulation material datasheet 
(including performance and weathering), such as for the purpose of quality control for 
production monitoring, may be performed according to this procedure using other superstrate 
and/or substrate materials that can incorporate other optical features, e.g., antireflective 
coatings, surface texture, and untempered soda-lime PV glass. 

Add, at the end of the subclause, the following: 

The process of solarization, where a redox reaction of trace impurities affects the UV cut-off 
wavelength and corresponding range of transmittance, can occur if glass other than silica is 
used [14]. It is therefore advised for weathering studies to UV condition substrate and 
superstrate materials, other than silica, prior to lamination. 
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NOTE Silica glass is more durable than soda-lime glass and will better resist glass corrosion in accelerated tests. 

 

6.5 Preconditioning of specimens 

In the title of the subclause, replace: 

preconditioning 

by 

conditioning 

In the first sentence, replace: 

(23 ± 2) °C, (50 ± 5) % RH for at least 24 h, as recommended in ISO 291, prior to optical 
measurement. 

by: 

(23 ± 2) °C, (50 ± 10) % RH for at least 24 h, as specified per Class 2 in ISO 291, prior to optical 
measurement. 

 

7.2 Specimen preparation 

Replace the first sentence by the following: 

Prior to measurement, specimens should be free of dust, grease or other contaminants. 
Specimens may be wiped with a solution of deionized water and mild soap for cleaning prior to 
measurement using a cleanroom wipe or lint free cloth. 

 

7.4 Specimen measurements 

In the first sentence of the fourth paragraph, replace: 

durability 

by: 

weathering durability 
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7.5 Witness measurements 

Add the following new subclause: 

7.5.1 Witness specimen(s) 

The witness specimens may include a traceable standard specimen, laboratory working witness 
specimen, or the silica superstrate/substrate material. Witness specimen(s) for control 
measurements may also include a non-weathered glass working witness specimen of the same 
construction used in module representative test specimen(s) or reference (glass or polymeric 
superstrate) specimen(s). When not being used for control measurements, a working witness 
specimen shall be stored in the dark at 23 °C and 50 % humidity as specified per Class 2 in 
ISO 291. 

7.5.2 Procedure for the witness specimen prior to the test specimen(s) 

After instrument equilibration and baselining, perform the transmittance measurements on a 
witness specimen at the beginning of each measurement session to ensure proper operation of 
the instrument and minimize the measurement error. Perform the transmittance measurements 
of the witness specimen using the same procedure that will be applied to the test specimen(s). 

The verification wavelengths for the working reference shall be ± 50 nm from the instrument 
transitions for the source, detector, and gratings. Because of the limitations of measurement, 
including noise from scattering at short wavelengths, the verification wavelengths shall not 
extend below 225 nm. In the case of many commercial instruments where the source, detector, 
and grating transitions occur at 350 nm, 800 nm, and 800 nm, respectively, the verification 
wavelengths should include the ranges 250 nm to 300 nm, 400 nm to 750 nm and 850 nm to 
2500 nm (in the case of standard measurements) or 225 nm to 300 nm, 400 nm to 750 nm and 
850 nm to 2 500 nm (in the case of measurements of weathered specimens).  

The transmittance at each of the verification wavelengths should be within 0,25 % of the known 
transmittance (or laboratory running average) for the witness specimen. If the transmittance at 
each verification wavelength is not within 0,25 % of the known transmittance, the instrument 
baseline shall be performed again (including as many as three times) and the witness specimen 
shall be remeasured. If the transmittance at each wavelength continues to be greater than 
0,25 % of the known transmittance, the instrument should be maintenanced or repaired. 

7.5.3 Measurement of the test specimen(s) 

After the witness specimen has been verified, the test specimen(s) shall be measured. 

7.5.4 Procedure for the witness specimen after the test specimen(s) 

After the test specimen(s) have been measured, perform the transmittance measurements on 
a witness specimen at the end of each measurement session to ensure proper operation of the 
instrument through the measurement session. Perform the transmittance measurements of the 
witness specimen using the same procedure that will be applied to the test specimen(s). The 
transmittance at each of the verification wavelengths should be within 0,25 % of the known 
transmittance (or laboratory running average) for the witness specimen. If the transmittance at 
each verification wavelength is not within 0,25 % of the known transmittance, the measured 
data for the test specimen(s) shall be considered invalid and the test specimen(s) shall be 
measured again in a subsequent session. 
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8.1 Post-processing of data 

Replace the last sentence by the following: 

The variability shall be reported for each characteristic (weighted transmittance, yellowness 
index, and UV cut-off wavelength) as the range (difference of the maximum and minimum 
measurements) for the three specimens. 

 

8.4 Calculation of the UV cut-off wavelength 

In the first sentence, replace: 

(to the nearest nm)  

by: 

(linearly interpolated to the nearest tenth of a nm) 

 

10 Test report 

Item f) 

Replace: 

characterization and condition 

by:  

characterization and state 

and replace: 

preconditioning 

by: 

conditioning 

Item j) 

Replace: 

preconditioning 

by: 

conditioning 
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