IEC TS 62915:2018-05(en)

IEC TS 62915

Edition 1.0 2018-05

TECHNICAL
SPECIFICATION

colour
6’19 inside

O
’&\‘o
| )

U

Photovoltaic (PV) modules — Type approval, gn and safety qualificatipn —

Retegting A



https://iecnorm.com/api/?name=0ed6655b3567e271760fbf5bdec97e95

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2018 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.

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 thETEC

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

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

IEC Catajogue - webstore.iec.ch/catalogue Electropedia - www.electropedia.org
The stapd-alone application for consulting the entre  The world's leading online~dictionary of electrpnic and
bibliograghical information on IEC International Standards, electrical terms containing™21 000 terms and deffnitions in
Technica|l Specifications, Technical Reports and other  English and French, with equivalent terms in 16 jadditional
documenis. Available for PC, Mac OS, Android Tablets and  languages. Also knéwnas the International Electrptechnical
iPad. Vocabulary (IEV)wonline.

IEC publ|cations search - webstore.iec.ch/advsearchform IEC Glossary, - std.iec.ch/glossary
The advgnced search enables to find IEC publications by a 67 000 electrotechnical terminology entries in English and
variety of criteria (reference number, text, technical  Frenchsextracted from the Terms and Definitions [clause of
committeg,...). It also gives information on projects, replaced IEC publications issued since 2002. Some entries Have been
and withdrawn publications. collected from earlier publications of IEC TC 37, 7}, 86 and

CISPR.
IEC Just|Published - webstore.iec.ch/justpublished

Stay up fo date on all new IEC publications. Just Published IEC Customer Service Centre - webstore.iec.ch/csc

details all new publications released. Available online and If you wish to give us your feedback on this publjcation or
also oncq a month by email. need further assistance, please contact the Customgr Service
Centre: sales@iec.ch.



mailto:info@iec.ch
http://www.iec.ch/
http://webstore.iec.ch/catalogue
http://webstore.iec.ch/justpublished
http://www.electropedia.org/
http://std.iec.ch/glossary
http://webstore.iec.ch/csc
mailto:sales@iec.ch
https://iecnorm.com/api/?name=0ed6655b3567e271760fbf5bdec97e95

IEC TS 62915

Edition 1.0 2018-05

TECHNICAL
SPECIFICATION

colour
inside
Photovoltaic (PV) modules — Type approval, design and safety qualificatipn —
Retegting
INTERNATIONAL
ELECTROTECHNICAL
COMMISSION
ICS 27.160 ISBN 978-2-8322-5615-2

Warning! Make sure that you obtained this publication from an authorized distributor.

® Registered trademark of the International Electrotechnical Commission


https://iecnorm.com/api/?name=0ed6655b3567e271760fbf5bdec97e95

-2- IEC TS 62915:2018 © IEC 2018

CONTENTS

FOREWORD ...ttt et et e e e et et e e et et e e e e e e e e e e e e e e e e e eanaeenns 4
1 1T o 1= S 6
P N\ (o] 4 ¢ =Y OV =T =) (= =Y g Lo = 6
3 Terms and definitioNs ... 7
A RE O SHING e 7
4.1 LY 7= - Y 7
4.2 Test programs for crystalline silicon PV modules ...........ccoooiiiiiiiiiinie, 8
4.2.1 Modification to frontsheet oo 8
4.2.2 Modification to encapsulation system........c...coooiiiiiii W 9
4.2.3 Modification to cell technology ........coovviiiiiiiiiii e D 10
4.2.4 Modification to cell and string interconnect material or techniquéxy:........|...... 10
4.2.5 Modification to backsheet ... 11
4.2.6 Modification to electrical termination..............c.ccooo O 12
4.2.7 Modification to bypass diode.........ccoeeiiiiiiiiiinii W 12
4.2.8 Modification to electrical circuitry .........cooooveiiiii i e, 13
4.2.9 Modification to edge sealing .........ccoooiviiiin e, N/, 13
4.2.10 Modification to frame and/or mounting structure™.................ccoceeiiiinn e, 14
4.2.11 Change in PV module Siz€.......cooiiiiiiiivem e e 14

4.2.12 Higher or lower output power (by 10 %<r more) with the identical
design and size and using the identical cell process ..........ccoooivieiii e, 15
4.2.13 Increase of over-current protection rating ............coocoveiiiiiiiiii 15
4.2.14 Increase of system voltage ....sl e e 15
4.2.15 Change in cell fiXing tape ..ot . e e 15
4.3 Test programs for thin-film PVA\RTodules ..........ccooiiiiiiiieee b 15
4.83.1 Modification to frontsh@et ... 16
4.8.2 Modification to encapsulation system...........cccooiiiiiiiiiiiie 16
4.8.3 Modification tofront contact (e. g. TCO) ..c.ooviiiiiiiiiiice e, 17
4.8.4 Modification.to.cell technology .........ooviiiiiiiiii e e, 17
4.8.5 Modification ™o cell layout ..........ooooiiii e e 18
4.8.6 Modification to back contact ... 18
4.8.7 Modification to edge deletion .........ccooiiiii i 19
4.8.8 Modification to interconnect material or technique ... 19
4.8.9 Modification to backsheet ... 19
4.8.10 Modification to electrical termination ... 20
4.3+ Modificattomtobypassdiode—rrr /e 21
4.3.12 Modification to edge Saling ......c..iiiiiiiiiii e 22
4.3.13 Modification to frame and/or mounting structure ..., 22
4.3.14 Change in PV mModUle SiZ€.....couiiniiiiiii e 23

4.3.15 Higher or lower output power (by 10 % or more) with the identical
dESIgN AN SIZE ..oeiiiiii e 23
4.3.16 Increase of over-current protection rating ............ccooiiiiiiii 23
4.3.17 Increase of system vOltage .......oiniiiiiiii 23
ANNEX A (INFOrMAatIVE) oo e 25
A.1 Required retests for crystalline silicon PV modules, tabular overview.................... 25
A.2 Required retests for thin-film PV modules, tabular overview............................ 27
A.3 Combined test flow IEC 61215 and IEC 61730 (see Figure A.1 and Table A.3) ..... 29

A4 Tests for new combinations of material in direct contact with each other............... 31


https://iecnorm.com/api/?name=0ed6655b3567e271760fbf5bdec97e95

IEC TS 62915:2018 © IEC 2018 -3-

Figure A.1 — Combined test flow IEC 61215 and IEC 61730 .......c.ooiiiiiiiiiiiiiii e 29
Figure A.2 — lllustration of example for required tests for new material combinations ............ 33
Table A.1 — Required retests for crystalline silicon PV modules ...........ccooiiiiiiiiiiiinnnenn. 25
Table A.2 — Required retests for thin-film silicon PV modules ..., 27
Table A.3 — IEC identifiers for test SEQUENCES.......coviiiiiiiii e 30

Table A.4 — Example for required tests for new material combinations........................oconl. 32



https://iecnorm.com/api/?name=0ed6655b3567e271760fbf5bdec97e95

1)

2)

3)

4)

5)

6)

7)

8)

9)

-4 - IEC TS 62915:2018 © IEC 2018

INTERNATIONAL ELECTROTECHNICAL COMMISSION

PHOTOVOLTAIC (PV) MODULES - TYPE APPROVAL,
DESIGN AND SAFETY QUALIFICATION - RETESTING

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization co
a” atroa ETe€ ;""'; 'E”" S€eS ‘-;"; E”" SeS)T TE GQ" © S ©
intermational co-operation on all questions concerning standardization in the electrical and electronic-f|
this €nd and in addition to other activities, IEC publishes International Standards, Technical Specif
Techhical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred) to
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee ir]
in the subject dealt with may participate in this preparatory work. International, governmental 3
govefnmental organizations liaising with the IEC also participate in this preparation. IEG, collaborate
with |the International Organization for Standardization (ISO) in accordance with conditions detern
agre¢ment between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as neatly-as possible, an inte
consensus of opinion on the relevant subjects since each technical committee has representation
interg¢sted IEC National Committees.

ublications have the form of recommendations for international tuse 'and are accepted by IEC
ittees in that sense. While all reasonable efforts are made to €psure that the technical conter

transparently to the maximum extent possible in their, national and regional publications. Any di
betwgen any IEC Publication and the corresponding nationatl or regional publication shall be clearly ind
the I3tter.

IEC f{tself does not provide any attestation of conformity. Independent certification bodies provide cd
assepgsment services and, in some areas, accessto IEC marks of conformity. IEC is not responsible
serviges carried out by independent certificationdbodies.

All ugers should ensure that they have the jatest edition of this publication.

No lipbility shall attach to IEC or its directors, employees, servants or agents including individual exp
mempers of its technical committees @nd IEC National Committees for any personal injury, property dg
othenl damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fg
expehses arising out of the publication, use of, or reliance upon, this IEC Publication or any o
Publications.

Attention is drawn to the(Normative references cited in this publication. Use of the referenced public|
indispensable for the correct application of this publication.

Attenftion is drawnto\'the possibility that some of the elements of this IEC Publication may be the s
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

The main task of IEC technical committees is to prepare International Standa
exceptional circumstances, a technical committee may propose the publication of a te
specifi¢ation when
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the required support cannot be obtained for the publication of an International Standard,

despite repeated efforts, or

the subject is still under technical development or where, for any other reason, there is the

future but no immediate possibility of an agreement on an International Standard.

Technical specifications are subject to review within three years of publication to decide
whether they can be transformed into International Standards.

IEC TS 62915, which is a technical specification, has been prepared by IEC technical
committee 82: Solar photovoltaic energy systems.
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The text of this technical specification is based on the following documents:

Enquiry draft Reports on voting
82/1331/DTS 82/1378A/RVDTS

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

This document has been drafted in accordance with the ISO/IEC Directives, Part 2.

The co,
the sts
related

A biling

tran
rec
with
rep
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bnfirmed,

pended.

bility date indicated on the IEC website under "http://webstore.iec.ch" inCt
to the specific publication. At this date, the publication will be

sformed into an International standard,

drawn,
aced by a revised edition, or

ual version of this publication may be issued at a laterdate.
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PHOTOVOLTAIC (PV) MODULES - TYPE APPROVAL,
DESIGN AND SAFETY QUALIFICATION - RETESTING

ope

C 2018

This document sets forth a uniform approach to maintain type approval, design and safety
qualification of terrestrial PV modules that have undergone, or will undergo modification from
their originally assessed design.

Chang
perfor
modific
standa

The tes

Those

s in material selection, components and manufacturing process can impact.\el
ance, reliability and safety of the modified product. This document) lists
ations and the resulting requirements for retesting based on thediffere

t sequences are selected to identify adverse changes to the modified product.

broducts successfully following the herein defined test sequences are considere

compli
qualifi

The number of samples to be included in the retesting program and the pass/fail crite

listed i

Tests
IEC 61

2 No

The fo
conten
cited a
any am

IEC 61
approv

IEC 61
approv

nt with the standard against which they have originally been assessed in
tion.

the referenced standards IEC 61215 and IEC.61730.

required by changes from previous te“new standard editions of IEC 6121
/30 are not covered by this document,and are evaluated separately.

rmative references

lowing documents are refefred to in the text in such a way that some or all

constitutes requirements of this document. For dated references, only the
bplies. For undated references, the latest edition of the referenced document (in
endments) applies,

P15 (all parts)y’ Terrestrial photovoltaic (PV) modules — Design qualification af
a/

15412016, Terrestrial photovoltaic (PV) modules — Design qualification an
bl < Part 1: Test requirements

ds. It provides assistance; at some level engineering judgement mayybe needed|

bctrical
typical
nt test

d to be

a full

ria are

5 and

Df their
edition
cluding

d type

d type

IEC 61215-2:2016, Terrestrial photovoltaic (PV) modules — Design qualification and type
approval — Part 2: Test procedures

IEC 61730 (all parts), Photovoltaic (PV) module safety qualification

IEC 61730-1:2016, Photovoltaic (PV) module safety qualification — Part 1: Requirements for
construction

IECTS

61836, Solar photovoltaic energy systems — Terms, definitions and symbols

IEC 62790, Junction boxes for photovoltaic modules — Safety requirements and tests


https://iecnorm.com/api/?name=0ed6655b3567e271760fbf5bdec97e95

IECTS

62915:2018 © IEC 2018 -7 -

3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 61
IEC 61215-2, IEC 61730-1 and IEC TS 61836, as well as the following apply.

215-1,

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

e |EC
e |SO

Electropedia: available at http://www.electropedia.org/

Online browsing platform: available at http://www.iso.org/obp

3.1

differe
materisg
materis

3.2

nominal value

value o
[SOUR

3.3
toleran
permitt

4 Retesting

41

This c
techno
suppor
standa

Any ch
proces
of som
mainta
electrig

ht material

| it replaces

f a quantity used to designate and identify a component, device,,equipment, or s

CE IEC 60050-151:2001, 151-16-09]

ce
ed deviation of declared nominal value

5eneral

ogies. The document is ‘drganized by major modification headings with s
ing examples and parenthetical reference to the specific clauses of the relevg
ds.

ange in the design; materials, components, material combinations, manufactu
5ing of the PV (module type family from the last tested version may require a re
e or all ofithe qualification tests according to the clauses that follow in o
n type and-safety approval. For any change in material specification, includin
al, optical, mechanical properties, the nominal values and tolerances st

considereds- For any assessment of a new thickness or dimension, the initially
thickneiss_or”’dimension shall be used as reference. Any variation of a parameter r
assess i i i

parameter.

| that differs in its chemical composition, type designation, or specification from the

ystem

ause is separated into onex$ubclause each for crystalline silicon and for thin-film

pecific
nt IEC

rers or
petition
rder to
D, €.9.,
all be
tested
nay be
of this

Materials in direct contact with each other shall be tested in all applicable combinations. The
required test items shall be selected only from those tests which are applicable for change of
both materials. An example for an assessment procedure is given in Annex A, Clause A.4.

The number of samples to be included in the retesting program and the pass criteria are to be
taken from the relevant clause/subclause of the referenced standards (‘pass criteria’).

Each PV module delivered for retesting shall be subjected to electrical stabilisation (MQT 19),
as applicable by the relevant type approval standard.

All initial measurements as listed in the referenced standards shall be performed before the
specific tests, e.g. tests MQT 01/03/06.1/ 15/ 19 for an IEC 61215 retest program.
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Any scenario including a change in the optical path or electric circuitry that requires retesting
as defined hereinafter shall include an STC output power measurement (MQT 06.1). The
measured stabilized power, open-circuit voltage and short-circuit current shall be assessed
against the rating (Gate No. 1), and the relative change in output power shall be assessed
(Gate No. 2) according to the pass criteria laid down in the standard (see IEC 61215-1:2016,
7.2).

Final diagnostic measurements are listed in the referenced test procedure; as a minimum the
same tests as performed initially shall be performed.

The Durability of markings (MST 05) and the Sharp edge test (MST 06) need to be considered

in general for all design changes which may impact the results of these tests

If multlple tests from a test sequence are required, they shall be done in the, sequence

prescriped by the referenced standard.

Chang¢s in the PV module design might require assessment against |EC 6(1730-1

(requir¢ments for construction) besides the indicated test programs.

Requirgd tests in this Clause 4 are written for combined IEC 61245 (all parts) and IEC] 61730
(all pants) evaluations. For simplification, the term “all parts” is-omitted in the following. For
single |[EC 61730 evaluations, care has to be taken that testsklisted herein for IEC 612{15 may

also beg referenced and required by IEC 61730 to ensure compliance.

4.2
NOTE $ee Table A.1 for a summary of the retest requirements/for crystalline silicon PV modules.

4.2.1 Modification to frontsheet

A chanpge from glass to non-glass or vice=\ersa requires a full qualification.

For the following modifications:

Test programs for crystalline silicon PV modules

Different material, i.e. any €hange in specification of the material or any of its layers

Glaps: reduction of thickness by more than 10 %; non-glass: change of thickness by more
thap 20 % of any onevof the individual layers (while maintaining the required mjnimum
distance through insulation)

For|glass, if thére'is a reduction in the strengthening process (for example retest if change
is flom tempered glass to heat strengthened or annealed)

Differentsurface treatment, e.g. any coating on frontsheet (inside or outside)

Ch3nge.of amount of adhesives, primers or other additives

Addition or removal of adhesives, primers or additives

Repeat for IEC 61215:

Hot-spot endurance test (MQT 09) if change in material, heat strengthening process or if
thickness is reduced

UV preconditioning test (MQT 10) / Thermal cycling test, 50 cycles (MQT 11) / Humidity
freeze test (MQT 12) / Retention of junction box on mounting surface (MQT 14.1) (can be
omitted for glass with identical UV cut-off)

Damp heat test (MQT 13) if non-glass or if surface treatment is added/changed (inside or
outside)

Static mechanical load test (MQT 16) (can be omitted for different inside and outside
surface treatments that do not impair mechanical strength)

Hail test (MQT 17) (can be omitted for different surface treatment on the inside)
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Repeat for IEC 61730:

For inc

4.2.2

For the

Repeat

Insulation thickness test (MST 04) if non-glass

Cut
Imp

susceptibility test (MST 12) if non-glass
ulse voltage test (MST 14) if reduced thickness or if change in material

Temperature test (MST 21) if non-glass and change in material

Igni

tability test (MST 24) if non-glass

Module breakage test (MST 32) (can be omitted for different surface treatments that do

not

impair mechanical strength)

f-Y-
cqT

(no
ingd
Mat
sur
Sed

Seq
for

Diffl

Diff
eng

Diffl
Diff

Req
(thi

Hot

uv
free

Darn

ldaoct (NMOT 2B\ ~Ar | o cbhhanr ctranath toact (NMOT 200\ f Aoty ol dac Aot
tCoT (Vo T OO/ O tap—oSricar St eyt tCot (ivroT— o0/ GC STy oot TS~ CTTeTTt

for reduction of thickness, not for different outer surface treatment and not for
lass strengthening process)

erials creep test (MST 37) (not for reduction of thickness and not for different
ace treatment)

uence B if non-glass

uence B1 if design qualified for pollution degree 1 (not for reduction of thickne
Hifferent surface treatment and not for change in glass strengthening process)

reased thickness, the Materials creep test (MST 37) is¢equired.

Modification to encapsulation system
following modifications:

erent material

apsulant
erent manufacturer of encapsulant
erent encapsulation process/(e.g. curing degree, temperature/pressure profile)

uction in thickness of~total encapsulation by more than 20 % prior to proq
tkness can also be expressed in density, e.g. in g/cm®)

for IEC 61215:

-spot endurance test (MQT 09)

preconditioning test (MQT 10) / Thermal cycling test, 50 cycles (MQT 11) / H
ze test(MQT 12)

hp’heat test (MQT 13)

2d joint
change

butside

ss, not

erent type or change in amount of ‘additive or different chemical composition of

essing

umidity

Hai

test{MQT+7)if fromtsheet s potymeric

Repeat for IEC 61730:

Cut

susceptibility test (MST 12) if frontsheet or backsheet is polymeric

Impulse voltage test (MST 14) if reduced thickness or if change in material

Module breakage test (MST 32) if material composition changes

Peel test (MST 35) or Lap shear strength test (MST 36) if design includes encapsulant as
a part of a qualified cemented joint

Materials creep test (MST 37)
Sequence B (only for different material or reduction in thickness)

Sequence B1 if design qualified for pollution degree 1
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Modification to cell technology

For the following modifications:

Metallization material composition (e.g. paste)

Change in busbar metallization area by more than 20 %

Change in number of busbars

Change in anti-reflective coating

Semiconductor layer material

Change in crystallization process (e.g. mono- vs. poly-crystalline)

Cha
sys

Usd
Cha
Difff

Repeat

Hof]
Ths

Dar
(m¢g

Sta

Repeat

Ten
Re

4.2.4

For the

Diff
Cha

nge of manufacturing site of the solar cells not under the same quality mafa
em

of cells from a different manufacturer
nge in nominal cell thickness greater than 10 %

erent size of cell or use of cut cells (e.g. halved)
for IEC 61215:

-spot endurance test (MQT 09)
rmal cycling test, 200 cycles (MQT 11)

hp heat test (MQT 13) (may be omitted if outer\surface of cell is chemically ig
tallization and AR coating))

ic mechanical load test (MQT 16) for reductien of cell thickness only
for IEC 61730:

hperature test (MST 21)
erse current overload test (MST) 26)

Modification to cell and.string interconnect material or technique
following modifications:

erent material (elg) alloy, chemistry and core)

elonpgation

Cha
Cha

nge in\thickness by more than 10 %

nge-in (total) cross-section of interconnect material (e.g., more busbars

jement

entical

nge in mechanical properties by more than 10 % of tensile strength, yield strength and

more

buspars with less width)

Different bonding technique

Change in the number of interconnect or bonding points or decrease in bonding area per

con

tact point

Different length of interconnect material between last bond on one cell and first bond on

the

adjacent cell

Different solder material, flux or conductive adhesive

Change in insulation tape (thickness, material, manufacturer)

Repeat for IEC 61215:

Hot-spot endurance test (MQT 09) for changes in bonding technique, interconnect
material, solder material, flux or conductive adhesive

Thermal cycling test, 200 cycles (MQT 11)
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Damp heat test (MQT 13) for changes in material

Repeat for IEC 61730:

Reverse current overload test (MST 26)

4.2.5

Modification to backsheet

A change from glass to non-glass or vice-versa requires a full qualification.

For the following modifications:

Repeat

Repeat

Gla
tha

For

tempered to heat strengthened or annealed glass)

Diff]
Cha
Adg

Hof
thic

uv
fred
om
if j
Dar
out

Sta
mo

Hai

Instilation thickness test (MST 04) if non-glass

Cut

5s: reduction of thickness by more than 10 %; non-glass: change of thickness'b
n 20 % of any one of the individual layers (while maintaining the requited m
disfance through insulation)

glass, if there is a reduction in the strengthening process (e.g. retestif change

erent surface treatments (inside or outside)

nge of amount of adhesives, primers or other additives

ition or removal of adhesives, primers or additives

for IEC 61215:

-spot endurance test (MQT 09) for glass if change in heat strengthening proce
kness is reduced

preconditioning test (MQT 10) / Thermakcycling test, 50 cycles (MQT 11) / H
ze test (MQT 12) / Retention of junction box on mounting surface (MQT 14.1)

ted for glass with identical UV cut-off; not for glass change). MQT 14.1 can be

nction box is mounted on frontsheet.

hp heat test (MQT 13) if nonsglass or if surface treatment is added/changed (in
Side).

lic mechanical load testy(MQT 16) if glass (including change in manufacture
inting depends on adhesion to backsheet

test (MQT 17) ifrigidity depends on backsheet

for IEC 6173Q:

susceptibility test (MST 12) if non-glass

Imp

ulse’voltage test (MST 14) if reduced thickness or if change in material

Temperature test (MST 21) if non-glass and if change in material

Igni

tability test (MST 24) if non-glass

y more
nimum

is from

5s or if

umidity
can be
bmitted

side or

ry or if

Module breakage test (MST 32) if glass (can be omitted for different surface treatments
that do not impair mechanical strength)

Peel test (MST 35) or Lap shear strength test (MST 36) if design includes cemented joint
and if backsheet is part of it

Materials creep test (MST 37) (not for reduction of thickness and not for different outside
surface treatment)

Sequence B if non-glass

Sequence B1 if design qualified for pollution degree 1

For increased thickness, the Materials creep test (MST 37) is required.
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Additionally, in case of colour change of backsheet potentially resulting in higher PV module
operating temperatures, consider repetition of the Temperature test (MST 21), if applicable.

4.2.6 Modification to electrical termination

Components for electrical terminations such as junction box, cables and connectors shall
meet the relevant IEC standards referenced in IEC 61730-1. Their combination with other
components and materials shall be tested either on PV module level or on component level. A
change in component combination may result in the following PV module tests in addition to
tests listed in the relevant component standards.

For the following modifications:

o Different material
o Different design (e.g., different dimensions, changed positions, number of junction Hoxes)
e Different potting material

o Different method of mechanical attachment / securement (e.g. adhesive/change)

e Different method of electrical attachment (e.g. solder, crimping, btazing, etc.)
Repeaf for IEC 61215:

e UV|preconditioning test (MQT 10) / Thermal cycling test;y50 cycles (MQT 11) / Humidity
freqze test (MQT 12) / Robustness of terminations test (MQT 14.1 and 14.R) (UV
pregconditioning test can be omitted for change in poetting material or in case junctior] box is
not|directly exposed to sunlight; Test of cord anchorage (MQT 14.2) can be omifted for
chahnge in mechanical attachment of junction ¢pbox; Retention of junction box on mounting
surface (MQT 14.1) can be omitted for change, in electrical attachment of cables)

e Thgrmal cycling test, 200 cycles (MQT 11)%enly for change in electrical attachment
e Damp heat test (MQT 13)
e Bygass diode thermal test (MQT 18) (not required for change of any attachment)

Repeaf for IEC 61730:

e Acdessibility test (MST 11)

e Temperature test (MST~21) if change in potting material or adhesive
e Ignitability test (MST 24) only for change of adhesive

e Reyerse current-overload test (MST 26) (not for change of adhesive)

e Scrpw connections test (MST 33) if applicable

e Pegl test/(MST 35) or Lap shear strength test (MST 36) if design includes cementgd joint
(only™fefr mechanical attachment of junction box) T

e Materials creep test (MST 37) only for change of adhesive or for increased weight of
electrical termination

e Sequence B only for change of adhesive

e Sequence B1 if design qualified for pollution degree 1
4.2.7 Modification to bypass diode

For bypass diodes mounted within the junction box, requirements of IEC 62790 need to be
fulfilled.

For bypass diodes not mounted within the junction box, the following applies:

For the following modifications:
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Lower rating of diode current or diode junction temperature

Different number of bypass diodes per PV module

Different type of bypass diode

Different manufacturer of bypass diode

Different mounting method (physical configuration, soldering material, bonding process,
soldering temperature or process)

Repeat for IEC 61215:

Repeat

4.2.8

For the

Repeat

Repeat

4.2.9

For the

Thermal cycling test, 200 cycles (MQT 11) only for different mounting method

Byq

Re

Mo
of d

Req
cell

Hof
Ths

Byq

Instlilation thickness test (MST 04) for rerouting of output leads

Re

voltage/current by 10 % or more)

Diffl

ass diode thermal test (MQT 18)

for IEC 61730:

erse current overload test (MST 26) only for different mounting method
Modification to electrical circuitry

following modifications:

jifications to the interconnection circuitry (e.g. more cellsper bypass diode or re
utput leads)

onfiguration of PV module operating voltage/currént (e.g. serial/parallel conne

)
for IEC 61215:

-spot endurance test (MQT 09) only if miore cells per bypass diode

routing

ttion of

rmal cycling test, 200 cycles (MQT 41 if there are internal conductors behind the cells

ass diode thermal test (MQT 18)~if the short circuit current increases by >10 %

for IEC 61730:

erse current overlgad test (MST 26) (only for increase in PV module op

Modification'to edge sealing
following)modifications:

erent-material

erating

Diff

dblas ol H )
TCTITU UTIUATICSS Ul WIULHI

Repeat for IEC 61215:

UV preconditioning test (MQT 10) / Thermal cycling test, 50 cycles (MQT 11) / Humidity
freeze test (MQT 12) if edge sealing is outer enclosure

Damp heat test (MQT 13)

Repeat for IEC 61730:

Impulse voltage test (MST 14)

Igni

tability test (MST 24) (not for different thickness or width)

Peel test (MST 35) or Lap shear strength test (MST 36) if design includes cemented joint

Sequence B (not for different thickness or width)
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e Sequence B1 if design qualified for pollution degree 1

4.2.10

For the

Modification to frame and/or mounting structure

following modifications:

e Shape and/or cross-section of frame

e Reduction of surface area in contact between laminate and frame per linear dimension

e Different material including adhesive or mounting material

o Different mounting method (as defined in installation manual)

e Chs

e Cha
e Cha

Repeat
o UV
fred
e Theg
fran

e Dar

change from framed to frameless PV module or vice vetsa

e Sta
e Hai
PV

Repeat

e Cof

omitted if change in adhesive)

e Ign

e Module breakage test (MST-32)

e Scr
e Mat

e Seg

In cass
specifig

nge in frame carner dpcign
nge in frame adhesive
nge from framed to frameless PV module or vice versa

for IEC 61215:

preconditioning test (MQT 10) / Thermal cycling test, 50 cycles"MQT 11) / H
ze test (MQT 12) if mounting relies on adhesive or polymeric4raming material

rmal cycling test, 200 cycles (MQT 11) if mounting reliesJon adhesive or po
ning material

hp heat test (MQT 13) if mounting relies on adhesive ‘or polymeric framing mater

for IEC 61730:

tinuity test of equipotential bonding (MST 13) if change in method of assembly

tability test (MST 24) forpolymeric frames

ew connections test(MST 33) if applicable
erial creep test (MST 37) if creep is not prevented by frame or other support any

uence B for'polymeric frames

of chahge of frame manufacturer or mounting system manufacturer (same n
ations‘and design) no tests are required.

umidity

ymeric

ial or if

ic mechanical load test (MQT 16)
test (MQT 17) if polymeric frame / frontsheet or if change from framed to frameless
module

can be

more

haterial

4.2.11

Change in PV module size

For increase by more than 20 % of length, width or area

Repeat for IEC 61215:

e Thermal cycling test, 200 cycles (MQT 11)
e Damp heat test (MQT 13)
e Static mechanical load test (MQT 16)

e Hai

| test (MQT 17) if non-tempered glass or if non-glass

Repeat for IEC 61730:

e Module breakage test (MST 32)
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4.2.12 Higher or lower output power (by 10 % or more) with the identical design and

Repeat

e Hot

size and using the identical cell process

for IEC 61215:

-spot endurance test (MQT 09)

e Thermal cycling test, 200 cycles (MQT 11) if short-circuit current is increased by more
than 10 %

e Bypass diode thermal test (MQT 18) if short-circuit current is increased by more than 10 %

For performance at STC (MQT 06.1) see 4.1.

Repeat
e Re
4.2.13
Repeat

e Cor
e Re
4.2.14
Repeat

e Hot

e UV
freg

e The

e Dar

Repeat

e Insllation thickness test (MST 04)

e Acdg
e Cuf
e Cor
e Imp

e Pes

for IEC 61730:
erse current overload test (MST 26)

Increase of over-current protection rating
for IEC 61730:

tinuity test of equipotential bonding (MST 13)

erse current overload test (MST 26)
Increase of system voltage
for IEC 61215:

-spot endurance test (MQT 09)

preconditioning test (MQT 10) / Thermal cycling test, 50 cycles (MQT 11) / H
ze test (MQT 12)

rmal cycling test, 200 cycles (MQT~11)
np heat test (MQT 13)

for IEC 61730:

essibility test (MST 11)

susceptibilitintest (MST 12) if non-glass
tinuity test of equipotential bonding (MST 13)
ulse voltage test (MST 14)

l.test (MST 35) or Lap shear strength test (MST 36) if design includes cemented

umidity

joint

e Sequence B

4.2.15

For the

Change in cell fixing tape

following modifications:

e Different material

o Diff

erent manufacturer

Repeat for IEC 61215:

e Humidity freeze test (MQT 12)

4.3 Test programs for thin-film PV modules

NOTE See Table A.2 for a summary of the retest requirements for thin-film PV modules.
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Modification to frontsheet

A change from glass to non-glass or vice-versa requires a full qualification.

For the following modifications:

Repeat

Repeat

Different material, i.e. any change in specification of the material or any of its layers

Glass: reduction of thickness by more than 10 %; non-glass: change of thickness by more
than 20 % of any one of the individual layers (while maintaining the required minimum

dist

ance through insulation)

For glass, if there is a reduction in the strengthening process (for example retest if change

is flomTtemperedgtass to heat strengthened orameated ]

Difff
Cha
Add

Hof]
thic

uv
free

erent surface treatment, e.g. any coating on frontsheet (inside or outside)
nge of amount of adhesives, primers or other additives

ition or removal of adhesives, primers or additives
for IEC 61215:

-spot endurance test (MQT 09) if change in material, heat-strengthening proce
kness is reduced

preconditioning test (MQT 10) / Thermal cycling test 50 cycles (MQT 11) / H
ze test (MQT 12) / Retention of junction box on mounting surface (MQT 14.1)

omitted for glass with identical UV cut-off)

Dar
tred

Sta
sur

Hai

hp heat test (MQT 13) if non-glass or if cell material is deposited on glass or if
tment is added/changed (inside or outside)

lic mechanical load test (MQT 16) (can~be omitted for different inside and
ace treatment that do not impair mechanical strength)

test (MQT 17) (can be omitted fordifferent surface treatment on the inside)

for IEC 61730:

Instilation thickness test (MST-04) if non-glass

Cut
Imp
Ten
Ign

Mo
not

susceptibility test (MST 12) if non-glass

ulse voltage test((MST 14) if reduced thickness or if change in material
nperature tes{ (MST 21) if non-glass and change in material

tability test:(MST 24) if non-glass

Jule breakage test (MST 32) (can be omitted for different surface treatments
impair ' mechanical strength)

Pe

| test (MST 35) or Lap shear strength test (MST 36) if design includes cement

5s or if

umidity
can be

surface

butside

that do

5d joint

(not for reduction of thickness, not for different outer surface treatment and not for change

ing

lass strengthening process)

Materials creep test (MST 37) (not for reduction of thickness and not for different outside
surface treatment)

Sequence B if non-glass

Sequence B1 if design qualified for pollution degree 1 (not for reduction of thickness, not
for different surface treatment and not for change in glass strengthening process)

For increased thickness, the Materials creep test (MST 37) is required.

4.3.2

Modification to encapsulation system

For the following modifications:
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Different material

Different type or change in amount of additive or different chemical composition of

enc

apsulant

Different manufacturer of encapsulant

Different encapsulation process (e.g. curing degree, temperature/pressure profile)

Reduction in thickness of total encapsulation by more than 20 % prior to processing
(thickness can also be expressed in density, e.g. in g/cm?)

Repeat for IEC 61215:

Repeat

4.3.3

For the

Repeat

Hot

uv
free

Darn
Hai

Cut
Imp
Mo

Pedq
ap
Mat
Seq

Sed

Diff
Diff
Cha

Hof
uv

csnotandurancetest (MOQT 0Q)
SPpEt+-eHeuaR et STt 1o

U
preconditioning test (MQT 10) / Thermal cycling test, 50 cycles (MQT 11)M H
ze test (MQT 12)

hp heat test (MQT 13)
test (MQT 17) if frontsheet is polymeric

for IEC 61730:

susceptibility test (MST 12) if frontsheet or backsheet is_polymeric
ulse voltage test (MST 14) if reduced thickness or if change in material
fule breakage test (MST 32) if material composition.changes

| test (MST 35) or Lap shear strength test (MSJ 36) if design includes encapsu
brt of a qualified cemented joint

erials creep test (MST 37)
uence B (only for different material or reduction in thickness)

uence B1 if design qualified for pollution degree 1
Modification to front contact (e. g. TCO)
following modifications:

erent manufacturer
erent material, réduction in material purity

nge in produgction process
for IEC61215:

Lspat endurance test (MQT 09)

umidity

lant as

preconditioning test (MQT 10) / Thermal cycling test, 50 cycles (MQT 11) / H

umidity

freeze test (MQT 12)
Damp heat test (MQT 13)

Repeat for IEC 61730:

Impulse voltage test (MST 14)

Reverse current overload test (MST 26)

The use of process gases or targets from different suppliers, but same minimum purities does
not require retesting.

4.3.4

Modification to cell technology

For the following modifications:
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e Change in cell structure (modification of any layer / additional layer / change of overall cell
thickness > 10 %)

e Reduction in process gas purity (including mixing ratios)
e Change in source or target material or reduction in target purity

e Change in doping material composition
Repeat for IEC 61215:

e Hot-spot endurance test (MQT 09)
e Damp heat test (MQT 13)

Repeaf for IEC 61730:

e Temperature test (MST 21)

e Reyerse current overload test (MST 26)

A chanpe in the semiconductor material/technology requires a full qualification.

4.3.5 Modification to cell layout
For the following modifications:

e Change in number of cells (given that the output powetsincreases by > 10 %)
e Change in serial/parallel connection

e Change in number of cross-scribes

e Change in cell width > 10 %

e Change in patterning technology (e.g. laser vs. mechanical)

e Incfease in number of cells per bypass-diode
Repeaf for IEC 61215:

e Hottspot endurance test (MQT 09)

e Bypass diode thermal test{(MQT 18) if the short-circuit current increases by > 10 %
Repeaf for IEC 61730;

e Reyerse currentioverload test (MST 26)

4.3.6 Modification to back contact

For the| following modifications:

e Different manufacturer
o Different material, reduction in material purity

e Change in production process
Repeat for IEC 61215:

e Hot-spot endurance test (MQT 09)
e Thermal cycling test, 50 cycles (MQT 11) / Humidity freeze test (MQT 12)
e Damp heat test (MQT 13)

Repeat for IEC 61730:

e Impulse voltage test (MST 14)
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e Reverse current overload test (MST 26)

The use of process gases or targets from different suppliers, but same minimum purities does

not require retesting.

4.3.7 Modification to edge deletion
For the following modifications:

e Process (e.g. laser vs. mechanical process)

e Reduction in width (edge distance)

Repeaf for IEC 61215:

e Thgrmal cycling test, 50 cycles (MQT 11) / Humidity freeze test (MQT 12)
e Damp heat test (MQT 13)

Repeaf for IEC 61730:

e Impulse voltage test (MST 14)
e Pegl test (MST 35) or Lap shear strength test (MST 36) if desjgn includes cemented
e Sequence B1 if design qualified for pollution degree 1

4.3.8 Modification to interconnect material or technique
For the following modifications:

e Different material (e.g. alloy, chemistry and core)

joint

e Change in mechanical properties by more than 10 % of tensile strength, yield strength and

elonpgation
e Change in thickness by more than_10*%
e Change in (total) cross-section.of interconnect material by more than 10 %
e Di
e Di

e Change in the number of interconnect or bonding points or decrease in bonding a
contact point

fferent bonding technique

fferent bonding material .(e.g. adhesive)

e Change in contact layout (e.g. position of cross connectors or internal conductors
thelcells)

¢ Changerin.insulation tape (thickness, material, manufacturer)

fea per

behind

Repeaf forlEC 61215:

e Thermal cycling test, 200 cycles (MQT 11)
e Damp heat test (MQT 13) for changes in material

Repeat for IEC 61730:
e Reverse current overload test (MST 26)
4.3.9 Modification to backsheet

A change from glass to non-glass or vice-versa requires a full qualification.

For the following modifications:

o Different material, i.e. any change in specification of the material or any of its layers
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Glass: reduction of thickness by more than 10 %; non-glass: change of thickness by more
than 20 % of any one of the individual layers (while maintaining the required minimum

dist

ance through insulation)

For glass, if there is a reduction in the strengthening process (e.g. retest if change is from

tem

pered to heat strengthened or annealed glass)

Different surface treatments (inside or outside)

Change of amount of adhesives, primers or other additives

Addition or removal of adhesives, primers or additives

Repeat for IEC 61215:

Repeat

Hottspot endurance test (MQT 09) for glass if change in heat strengthening proce
thickness is reduced

UV |preconditioning test (MQT 10) / Thermal cycling test, 50 cycles (MQT-1Y) / H
fregze test (MQT 12) / Retention of junction box on mounting surface (MQT 14.1)

omitted for glass with identical UV cut-off; not for glass change). MQT(14.1 can be

if junction box is mounted on frontsheet.

Dar
glas

Sta
mo

Hai

Instilation thickness test (MST 04) if non-glass

Cut

Mat
sur

Sed

hp heat test (MQT 13) (if non-glass or if cells are deposited on back glass;
bs change) or if surface treatment is added/changed (inside_or outside).

lic mechanical load test (MQT 16) if glass (including €hange in manufacture
inting depends on adhesion to backsheet

test (MQT 17) if rigidity depends on backsheet
for IEC 61730:

susceptibility test (MST 12) if non-glass

ulse voltage test (MST 14) if reduced thickness or if change in material
hperature test (MST 21) if non<glass and if change in material

tability test (MST 24) if nof-glass

lule breakage test (MS¥ 32) if glass (can be omitted for different surface treg
do not impair mechanical strength)

if backsheet.is-part of it

erials cregp-test (MST 37) (not for reduction of thickness and not for different
ace treatment)

uence'B if non-glass

5s or if

umidity
can be
pbmitted

not for

r) or if

tments

| test (MST 35)-or/Lap shear strength test (MST 36) if design includes cementéd joint

butside

Seq

uerice B1 if design qualified for pollution degree 1

For increased thickness, the Materials creep test (MST 37) is required.

Additionally, in case of colour change of backsheet potentially resulting in higher PV module
operating temperatures, consider repetition of the Temperature test (MST 21), if applicable.

4.3.10 Modification to electrical termination

Components for electrical terminations such as junction box, cables and connectors shall
meet the relevant IEC standards referenced in IEC 61730-1. Their combination with other
components and materials shall be tested either on PV module level or on component level. A
change in component combination may result in the following PV module tests in addition to
tests listed in the relevant component standards.

For the following modifications:
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Different material

Different design (e.g., different dimensions, changed positions, number of junction boxes)
Different potting material

Different method of mechanical attachment / securement (e.g. adhesive change)

Different method of electrical attachment (e.g. solder, crimping, brazing, etc.)

Repeat for IEC 61215:

Repeaf for IEC 61730:

4.3.11| Modification to-bypass diode

UV preconditioning test (MQT 10) / Thermal cycling test, 50 cycles (MQT 11) / Humidity
freeze test (MQT 12) / Robustness of terminations test (MQT 14.1 and 14.2) (UV
preconditioning-testcan-be-omittedforchange-inpotting-materialorincasejunsction box is
not|directly exposed to sunlight; Test of cord anchorage (MQT 14.2) can be ofmifted for
change in mechanical attachment of junction box; Retention of junction box on ‘'meounting

surface (MQT 14.1) can be omitted for change in electrical attachment of cables)

Thgrmal cycling test, 200 cycles (MQT 11) only for change in electrical attachment
Damp heat test (MQT 13)
Bypass diode thermal test (MQT 18) (not required for change of anyattachment)

Acdessibility test (MST 11)

Temperature test (MST 21) if change in potting material or adhesive
Ignitability test (MST 24) only for change of adhesive

Reyerse current overload test (MST 26) (not for’change of adhesive)
Screw connections test (MST 33) if applicakle

Pegl test (MST 35) or Lap shear strength test (MST 36) if design includes cementgd joint
(only for mechanical attachment of junction box)

Maferials creep test (MST 37) only-for change of adhesive or of junction box
Sequence B only for change of adhesive

Sequence B1 if design qualified for pollution degree 1

For bypass diodes mounted within the junction box, requirements of IEC 62790 need to be

fulfilled.
For bypass,diodes not mounted within the junction box, the following applies:

For theleHewgrediteations:

Lower rating of diode current or diode junction temperature
Different number of bypass diodes per PV module
Different type of bypass diode

Different manufacturer of bypass diode

Different mounting method (physical configuration, soldering material, bonding process,
soldering temperature or process)

Repeat for IEC 61215:

Thermal cycling test, 200 cycles (MQT 11) only for different mounting method
Bypass diode thermal test (MQT 18)
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Repeat for IEC 61730:

e Reverse current overload test (MST 26) only for different mounting method
4.3.12 Modification to edge sealing

For the following modifications:

e Different material
e Different thickness or width

Repeat for IEC 61215:

e UV|preconditioning test (MQT 10) / Thermal cycling test, 50 cycles (MQT 11),/<Humidity
fregze test (MQT 12) if edge sealing is outer enclosure

e Damp heat test (MQT 13)
Repeaf for IEC 61730:

e Impulse voltage test (MST 14)

e Ignitability test (MST 24) (not for different thickness or width)
o Pegl test (MST 35) or Lap shear strength test (MST 36) if design includes cemented joint
e Sequence B (not for different thickness or width)

e Sequence B1 if design qualified for pollution degree,1
4.3.13 | Modification to frame and/or mounting structure
For the| following modifications:

e Shgpe and/or cross-section of frame
e Reduction of surface area in contact between laminate and frame per linear dimension
o Different material including adhésive or mounting material

e Different mounting method/(as defined in installation manual)
e Change in frame cornerdesign

e Change in frame adhesive

e Change from framed to frameless PV module or vice versa
Repeaf for IEC6:1215:

e UV|preconditioning test (MQT 10) / Thermal cycling test, 50 cycles (MQT 11) / Humidity
fregzedtest (MQT 12) if mounting relies on adhesive or polymeric framing material

e Thermal cycling test, 200 cycles (MQT 11) if mounting relies on adhesive or polymeric
framing material

e Damp heat test (MQT 13) if mounting relies on adhesive or polymeric framing material or if
change from framed to frameless PV module or vice versa

e Static mechanical load test (MQT 16)

e Hail test (MQT 17) if polymeric frame / frontsheet or if change from framed to frameless
PV module

Repeat for IEC 61730:

e Continuity test of equipotential bonding (MST 13) if change in method of assembly (can be
omitted if change in adhesive)

e Ignitability test (MST 24) for polymeric frames
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e Module breakage test (MST 32)
e Screw connections test (MST 33) if applicable
e Material creep test (MST 37) if creep is not prevented by frame or other support anymore

e Sequence B for polymeric frames

In case of change of frame manufacturer or mounting system manufacturer (same material
specifications and design) no tests are required.

4.3.14 Change in PV module size

For increase by more than 20 % of length, width or area

Repeaf for IEC 61215:

e Thgrmal cycling test, 200 cycles (MQT 11) if change in interconnection layout (e.g.|longer
cro$s-connectors)

e Damp heat test (MQT 13)
e Stafic mechanical load test (MQT 16)

e Hai| test (MQT 17) if non-tempered glass or if non-glass
Repeaf for IEC 61730:

e Reyerse current overload test (MST 26)
e Module breakage test (MST 32)

4.3.15| Higher or lower output power (by 10 % or more) with the identical design pnd
size

Repeaf for IEC 61215:

e Hotrspot endurance test (MQT 09)

e Thgrmal cycling test, 200 cycles (MQT 11) if short-circuit current is increased by more
thap 10 %

e Bypgass diode thermal.dest (MQT 18) if short-circuit current is increased by more thah 10 %
e For|performance at-STC (MQT 06.1) see 4.1.

Repeaf for IEC 61730:

e Reyerse current overload test (MST 26)

4.3.16 | .Increase of over-current protection rating

Repeat for IEC 61730:

e Continuity test of equipotential bonding (MST 13)

e Reverse current overload test (MST 26)
4.3.17 Increase of system voltage
Repeat for IEC 61215:

e Hot-spot endurance test (MQT 09)

e UV preconditioning test (MQT 10) / Thermal cycling test, 50 cycles (MQT 11) / Humidity
freeze test (MQT 12)

e Thermal cycling test, 200 cycles (MQT 11)
e Damp heat test (MQT 13)
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Repeat for IEC 61730:

e Insulation thickness test (MST 04)

e Accessibility test (MST 11)

e Cut susceptibility test (MST 12) if non-glass

e Continuity test of equipotential bonding (MST 13)

e Impulse voltage test (MST 14)

e Peel test (MST 35) or Lap shear strength test (MST 36) if design includes cemented joint

e Sequence B
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