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PREFACE

This UL Standard is based on IEC Publication 62915: First edition Photovoltaic (PV) modules — Type
approval, design and safety qualification — Retesting. IEC publication IEC 62915 is copyrighted by the IEC.

These materials are subject to copyright claims of IEC and UL. No part of this publication may be
reproduced in any form, including an electronic retrieval system, without the prior written permission of UL.
All requests pertaining to the Photovoltaic (PV) modules — Type approval, design and safety qualification —
Retesting, 62915, Standard should be submitted to UL.

Note — Although the intended primary application of this Standard is stated in its Scope, it is important to note that it remains

theTesporsibitity of theusersof the-Standardtojudge itssuitabitity for theirparticotarporpose——
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NATIONAL DIFFERENCES

National Differences from the text of International Electrotechnical Commission (IEC) Publication 62915,
copyright 2018, are indicated by notations (differences) and are presented in bold text.

There are five types of National Differences as noted below. The difference type is noted on the first line of
the National Difference in the standard. The standard may not include all types of these National
Differences.

DR - These are National Differences based on the national regulatory requirements.

D1 - These are National Differences which are based on basic safety principles and
réquirements, elimination of which would compromise saiety for consumers and users of
pfoducts.

— These are National Differences from IEC requirements based on existing safety practices.
These requirements reflect national safety practices, where empirical substantiation (for the IEC or
national requirement) is not available or the text has not been included.in the IEC standard.

C — These are National Differences based on the component standards and will not be deleted
ntil a particular component standard is harmonized with the IEGC €¢omponent standard.

C

DEE — These are National Differences based on editorial.comments or corrections.

Each nafional difference contains a description of what the“national difference entails. Tygdically one of the
following words is used to explain how the text of the national difference is to be applied [to the base IEC
text:

Addition / Add - An addition entails adding a complete new numbered clause, subclause, table,
figure, or annex. Addition is not meant t¢-include adding select words to the base IHC text.

Modification / Modify - A modification is an altering of the existing base IEC text such as the
afldition, replacement or deletion of certain words or the replacement of an entire clause,
stibclause, table, figure, or annex of the base IEC text.

Deletion / Delete - A deletion entails complete deletion of an entire numbered clguse, subclause,
gble, figure, or annex without any replacement text.
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FOREWORD
INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising all national
electrotechnical committees (IEC National Committees). The object of IEC is to promote international co-operation on all questions
concerning standardization in the electrical and electronic fields. To this end and in addition to other activities, IEC publishes
International Standards, Technical Specifications, Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter
referred to as “IEC Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested in

the subjec]
liaising wi
Standardiz

2) The fory
opinion on

3) IEC Puk
sense. Wh
responsiblg

4) In order
maximum
correspong

5) IEC itse
and, in so
certificatior

6) All userg

7) No liabi
technical d
whatsoeve]
reliance up

8) Attentiol

dealt with may participate in this preparatory work. International, governmental and non-governn
h the IEC also participate in this preparation. IEC collaborates closely with the Internation
btion (ISO) in accordance with conditions determined by agreement between the two organizations’

hal decisions or agreements of IEC on technical matters express, as nearly as possible,.an interng
the relevant subjects since each technical committee has representation from all interested IEC Natior]

lications have the form of recommendations for international use and are accepted by IEC Nationa
le all reasonable efforts are made to ensure that the technical content of IEC Rublications is accurate
for the way in which they are used or for any misinterpretation by any end.user.

to promote international uniformity, IEC National Committees undertake to apply IEC Publications
lextent possible in their national and regional publications.{Any” divergence between any IEC
ing national or regional publication shall be clearly indicated.in the latter.

f does not provide any attestation of conformity. Independent certification bodies provide conformity 4
e areas, access to IEC marks of conformity. IEC is not responsible for any services carried
bodies.

should ensure that they have the latest edition of this publication.

ity shall attach to IEC or its directors; employees, servants or agents including individual experts
ommittees and IEC National Committees for any personal injury, property damage or other dar
I, whether direct or indirect, or_for costs (including legal fees) and expenses arising out of the pu
on, this IEC Publication or.any, other IEC Publications.

is drawn to the Normative references cited in this publication. Use of the referenced publications is i

correct apglication of this publieation.

ental organizations
Bl Organization for

tional consensus of
al Committees.

Committees in that
IEC cannot be held

transparently to the
Publication and the

ssessment services

but by independent

and members of its
hage of any nature
blication, use of, or

hdispensable for the

9) Attention is drawn-te the possibility that some of the elements of this IEC Publication may be the subject of pafent rights. IEC shall
not be held responsible for identifying any or all such patent rights.
The majn:task of IEC technical committees is to prepare International Standards.| In exceptional

circumstances, a technical committee may propose the publication of a technical specification when

 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 committee has decided that the contents of this publication will remain unchanged U
date indicated on the IEC website under "http://webstore.iec.ch" in the data related

publicatign. At this date, the publication will be
« transforfned into an International standard,

* reconfirmed,

 withdrawn,

* replaced by a revised edition, or

« amended. A bilingual version of this publication maybe issued at a later date.

ntil the stability
to the specific

IMPORTANT - The "colour inside’ logo_on‘the cover page of this publication indicatgs that it
containp colours which are consideredto be useful for the correct understanding o

Users should therefore print this document using a colour printer.

f its contents.
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PHOTOVOLTAIC (PV) MODULES - TYPE APPROVAL, DESIGN AND
SAFETY QUALIFICATION — RETESTING

1 Scope

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.

Changegd
reliability
requirem
engineet

The test

Those p
with the

The num
referenc

Tests req
covered

in material selection, components and manufacturing process can impact electrid
and safety of the modified product. This document lists typical modificatiens g
ents for retesting based on the different test standards. It provides asSistance
ing judgement may be needed.

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

oducts successfully following the herein defined test sequenees are considered
standard against which they have originally been assessed.in a full qualification.

ber of samples to be included in the retesting program and the pass/fail criteria
bd standards IEC 61215 and IEC 61730.

uired by changes from previous to new standard editions of IEC 61215 and IE
by this document and are evaluated separately.

2 Normative references

The folld
constitut
undated

IEC 612

IEC 612
1: Test re

IEC 612

wing documents are referred to in the text in such a way that some or all

references, the latest edition of the referenced document (including any amendme
5 (all parts), Terrestrial photovoltaic (PV) modules — Design qualification and typé

5-1:2016; Terrestrial photovoltaic (PV) modules — Design qualification and type
quirements

5:2:2016, Terrestrial photovoltaic (PV) modules — Design qualification and type

al performance,

nd the resulting

; at some level

to be compliant

are listed in the

> 61730 are not

of their content

bs requirements of this'document. For dated references, only the edition cited applies. For

nts) applies.
approval

approval — Part

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

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

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

2DV DR Addition of the following:

UL 969, Marking and Labeling Systems
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UL 61215-1, Terrestrial photovoltaic (PV) modules — Design qualification and type approval
— Part 1: Test requirements

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

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

UL 61730-2, Photovoltaic (PV) module safety qualification — Part 2: Test requirements

3 Terms$ and definitions

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

ISO and I|EC maintain terminological databases for use in standardization at the following addresses:
* [EC Ele¢tropedia: available at http://www.electropedia.org/
* ISO Onljne browsing platform: available at http://www.iso.org/0bp

3.1
different|material
material that differs in its chemical compositiony, type designation, or specification from the material it
replaces

3.2
nominal value
value of g quantity used to designate.and identify a component, device, equipment, or systgm

[SOURCIE IEC 60050-151:2004, 151-16-09]
3.3

tolerance
permitted deviation)of declared nominal value

4 Reteﬁting

4.1 General

This clause is separated into one subclause each for crystalline silicon and for thin-film technologies. The
document is organized by major modification headings with specific supporting examples and
parenthetical reference to the specific clauses of the relevant IEC standards.

Any change in the design, materials, components, material combinations, manufacturers or processing of
the PV module type family from the last tested version may require a repetition of some or all of the
qualification tests according to the clauses that follow in order to maintain type and safety approval. For
any change in material specification, including, e.g., electrical, optical, mechanical properties, the nominal
values and tolerances shall be considered. For any assessment of a new thickness or dimension, the
initially tested thickness or dimension shall be used as reference. Any variation of a parameter may be
assessed as change if the new value is out of the tolerance from the nominal value of this parameter.
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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

applicabl

e by the relevant type approval standard.

All initial measurements as listed in the referenced standards shall be performed before the specific tests,

e.g. testy

Any sce

a
hereinaftTer shall include an STC output power measurement (MQT 06.1). The measured §

open-cir
relative ¢
the stand

Final dia

as perfofmed initially shall be performed.

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

for all de

If multipl
referenc

Changegd
construc

Requireq
evaluatid
evaluatid
required

MQT Ot/ 03706t 57/ 9 foramtEC6t2t5Tetestprograr.
rio including a change in the optical path or electric circuitry that requires_rete
uit voltage and short-circuit current shall be assessed against the rating (Gate

hange in output power shall be assessed (Gate No. 2) according.to the pass crit
ard (see IEC 61215-1:2016, 7.2).

gnostic measurements are listed in the referenced test precedure; as a minimun

5ign changes which may impact the results of these tests.

b tests from a test sequence are required, they shall be done in the sequence p
bd standard.

in the PV module design might require assessment against IEC 61730-1 (r
ion) besides the indicated test.programs.

tests in this Clause 4 are written for combined IEC 61215 (all parts) and IEC

ns. For simplification, the term “all parts” is omitted in the following. For si
ns, care has to (bg“taken that tests listed herein for IEC 61215 may also be
by IEC 61730 to ensure compliance.

}.1DV.1 D1 Modification by replacing the 11th paragraph with the following:

for-construction) besides the indicated test programs

Changes in the PV module design require assessment against UL 61730-1

1

sting as defined
tabilized power,
No. 1), and the
bria laid down in

the same tests

jered in general

rescribed by the

equirements for

1730 (all parts)
gle IEC 61730
referenced and

(requirements

4.1DV.2 DR Modification throughout the entire standard:

Replace all references to IEC 61215-1 with UL 61215-1, references to IEC 61215-2 with UL
61215-2, references to IEC 61730-1 with UL 61730-1, and references to IEC 61730-2 with UL
61730-2.

4.2 Test programs for crystalline silicon PV modules

NOTE See

Table A.1 for a summary of the retest requirements for crystalline silicon PV modules.
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4.2.1 Modification to frontsheet

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

For the following modifications:

« 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 distance through insulation)

» For glaps, if there is a reduction in the strengthening process (for example retest f change is from
tempered glass to heat strengthened or annealed)

« Different surface treatment, e.g. any coating on frontsheet (inside or outside)
» Change|of amount of adhesives, primers or other additives

« Addition] or removal of adhesives, primers or additives

Repeat fqr IEC 61215:

* Hot-spgt endurance test (MQT 09) if change in material, heat strengthening process of if thickness is
reduced

» UV prefonditioning test (MQT 10) / Thermal ¢ycling 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 PV cut-off)

* Damp hgat test (MQT 13) if non-glass or if surface treatment is added/changed (inside or putside)

« Static mjechanical load test (MQT 16) (can be omitted for different inside and outside surface treatments
that do ngt impair mechaniealstrength)

* Hail tes{ (MQT 17) (can-be omitted for different surface treatment on the inside)

Repeat fqr IEC 61.730:

« Insulatign‘thickness test (MST 04) if non-glass

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

* Impulse voltage test (MST 14) if reduced thickness or if change in material
» Temperature test (MST 21) if non-glass and change in material

* Ignitability test (MST 24) if non-glass

* Module breakage test (MST 32) (can be omitted for different surface treatments that do not impair
mechanical strength)
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» Peel test (MST 35) or Lap shear strength test (MST 36) if design includes cemented joint (not for
reduction of thickness, not for different outer surface treatment and not for change in glass 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 increlased thickness, the Materials creep test (MST 37) is required.
.2.1DV DR Modification:
.2.1DV.1 For the list under “For the following modifications”(;add the follow|ng footnote:

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

NOTE The default position is that a different supplier means different material, for any matefial. The burden of
roof of equivalency is up to the manufacturer and supplier of material, through acceptable results of test and
valuation.

.2.1DV.2 For the list under “Repeat for lEC 61730”, add and delete in accordance with the
ollowing:

(Delete)  Insulation thickness test' (MST 04) if non-glass
(Delete) « Ignitability test (MST 24) if non-glass

(Add) - Fire Test (MST 23) if change in material or heat strengthening process if glass.

4.2.2 Modification.to-encapsulation system

For the fopllowing modifications:

« Different_material

» Different type or change in amount of additive or different chemical composition of encapsulant
» 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:

* Hot-spot endurance test (MQT 09)
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+ UV preconditioning test (MQT 10) / Thermal cycling test, 50 cycles (MQT 11) / Humidity freeze test

(MQT 12)

* Damp heat test (MQT 13)

* Hail test

Repeat fo

(MQT 17) if frontsheet is polymeric

r IEC 61730:

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

* Impulse

* Module preakage test (MST 32) if material composition changes

* Peel tegt (MST 35) or Lap shear strength test (MST 36) if design includgs-encapsulant
qualified gemented joint

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

» Sequenge B1 if design qualified for pollution degree 1

4

4

® T

4.2.2DV.2 For the list under “Repeat for IEC 61730”, add the following:

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

.2.2DV DR Modification:
.2.2DV.1 For the list under “For the following modifications” add the followirn

Different material’

as a part of a

g footnote:

Fire Test (MST 23))if different material’, and for change in thickness by more than 20 %

NOTE The default position is that a different supplier means different material, for any mateﬂieal. The burden of

roof of equivalency is up to the manufacturer and supplier of material, through acceptable
valuation:

4.2.3 Modification to cell technology

For the following modifications:

* Metallization material composition (e.g. paste)

* Change
» Change

» Change

in busbar metallization area by more than 20 %
in number of busbars

in anti-reflective coating

» Semiconductor layer material

sults of test and
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» Change in crystallization process (e.g. mono- vs. poly-crystalline)

» Change of manufacturing site of the solar cells not under the same quality management system
* Use of cells from a different manufacturer

» Change in nominal cell thickness greater than 10 %

« Different size of cell or use of cut cells (e.g. halved)

Repeat for IEC 61215:

* Hot-spat endurance test (MQT 09)
» Therm3l cycling test, 200 cycles (MQT 11)

» Damp heat test (MQT 13) (may be omitted if outer surface of cell is chemically identical (metallization and
AR coatipg))

« Static mechanical load test (MQT 16) for reduction of cell thickness only

Repeat fpr IEC 61730:

* Tempefature test (MST 21)
* Reversg current overload test (MST 26)

.2.3DV D1 Modification of the list under “For the following modifications” by adding the
ollowing:

1 Change in cell technology (such as screen print, PERC, HIT, tandem cells).

4.2.4 Modification to'cell and string interconnect material or technique
For the fpllowing'madifications:

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

» Change in mechanical properties by more than 10 % of tensile strength, yield strength and elongation
» Change in thickness by more than 10 %

» Change in (total) cross-section of interconnect material (e.g., more busbars / more busbars with less
width)

« Different bonding technique
» Change in the number of interconnect or bonding points or decrease in bonding area per contact point

« Different length of interconnect material between last bond on one cell and first bond on the adjacent cell
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« Differen

» Change

t solder material, flux or conductive adhesive

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,
e Therma

*Damp h

flux or conductive adhesive

| cycling test, 200 cycles (MQT 11)

bat test (MQT 13) for changes in material

Repeat fqr IEC 61730:

» Reversg current overload test (MST 26)

425 M

A changse

For the fag

« Differen

* Glass: 1
any one

* For glag

pdification to backsheet

from glass to non-glass or vice-versa requires a full qualifieation.

llowing modifications:

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

eduction of thickness by more than 10:%; non-glass: change of thickness by mo
f the individual layers (while maintaining the required minimum distance through i

s, if there is a reduction in the strengthening process (e.g. retest if change is frq

heat stremgthened or annealed glass)

« Differen

» Change

« Addition

Repeat fq

| surface treatments (inside or outside)
of amount of adhesives, primers or other additives
or removal of adhesives, primers or additives

riIEC61215:

re than 20 % of
nsulation)

m tempered to

» Hot-spot endurance test (MQT 09) for glass if change in 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; not for glass change). MQT 14.1 can be omitted if junction box is mounted on
frontsheet.

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

« Static mechanical load test (MQT 16) if glass (including change in manufacturer) or if mounting depends

on adhes

ion to backsheet
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* Hail test (MQT 17) if rigidity depends on backsheet

Repeat for IEC 61730:

* Insulation thickness test (MST 04) if non-glass

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

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

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

* Ignitability test (MST 24) if non-glass

» Modulelbreakage test (MST 32) if glass (can be omitted for different surface treatments that do not impair

mechanifal strength)

* Peel t¢st (MST 35) or Lap shear strength test (MST 36) if design-includes cemer
backshegt is part of it

» Materigls creep test (MST 37) (not for reduction of thickness and not for different
treatment)

» Sequerjce B if non-glass
* Sequerjce 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 m
tempera{ures, consider repetition.of the Temperature test (MST 21), if applicable.

4.2.5DV DR Modification:
4.2.5DV.1 For the list under “For the following modifications”, add the follow

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

proof of equivalency is up to the manufacturer and supplier of material, through acceptable
evaluation.

ted joint and if

outside surface

odule operating

ng footnote:

ts layers

erial. The burden of

results of test and

4.2.5DV.2 For the list under “Repeat for IEC 61730”, add and delete in accordance with the

following:
(Delete) ¢ Insulation thickness test (MST 04) if non-glass

(Delete) « Ignitability test (MST 24) if non-glass

(Add) « Fire Test (MST 23) if non-glass or change heat strengthening process if glass.
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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:

« Different material

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

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

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

Repeat fqr IEC 61215:

» UV prefonditioning 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 test/can be omitted
for change in potting material or in case junction.box is not directly exposed to sunlight; Test of cord
anchorage (MQT 14.2) can be omitted for change in mechanical attachment of junction b¢x; Retention of
junction Box on mounting surface (MQT 14.1) can be omitted for change in electrical attachment of cables)
» Therma| cycling test, 200 cycles (MQT 11Yonly for change in electrical attachment
* Damp hgat test (MQT 13)

* Bypass diode thermal test. (MQT 18) (not required for change of any attachment)
Repeat fqr IEC 61730:

* Accessipility test (MST 11)

* Temperature test (MST 21) if change in potting material or adhesive

* Ignitability test (MST 24) only for change of adhesive
» Reverse current overload test (MST 26) (not for change of adhesive)
» Screw connections test (MST 33) if applicable

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

» Materials creep test (MST 37) only for change of adhesive or for increased weight of electrical
termination
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» Sequence B only for change of adhesive
» Sequence B1 if design qualified for pollution degree 1

4.2.6DV DR Modification of the list under “Repeat for IEC 61730” by deleting the following
bullet:

« Ignitability test (MST 24) only for change of adhesive

4.2.7 Modification to bypass diode

For bypdgss diodes mounted within the junction box, requirements of IEC 62790 need-io be|fulfilled.
For bypdss diodes not mounted within the junction box, the following applies:
For the fpllowing modifications:

* Lower rfating of diode current or diode junction temperature

« Different number of bypass diodes per PV module

« Different type of bypass diode

« Differegt manufacturer of bypass diode

+ Differgnt mounting method (physical configuration, soldering material, bonding prdcess, soldering
temperafure or process)

Repeat fpr IEC 61215:

» Therm3l cycling test, 200 cytles (MQT 11) only for different mounting method
* Bypass diode thermal test (MQT 18)

Repeat fpr IEC 61730:

* Reversg current overload test (MST 26) only for different mounting method

4.2.7DV D1 Modification in accordance with the following:

Delete first 2 sentences that begin with “For bypass diodes”

4.2.8 Modification to electrical circuitry
For the following modifications:

» Modifications to the interconnection circuitry (e.g. more cells per bypass diode or rerouting of output
leads)

* Reconfiguration of PV module operating voltage/current (e.g. serial/parallel connection of cells)
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Repeat for IEC 61215:

* Hot-spot endurance test (MQT 09) only if more cells per bypass diode

» Thermal cycling test, 200 cycles (MQT 11) if there are internal conductors behind the cells

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

Repeat for IEC 61730:

* Insulation thickness test (MST 04) for rerouting of output leads

. Reverer current overload test (MST 26) (only for increase in PV module operating lvo

10 % or

4.2.9 Mpdification to edge sealing
For the fdllowing modifications:

« Differenf material

« Differenf thickness or width

Repeat fqr IEC 61215:

» UV prefonditioning test (MQT "10) / Thermal cycling test, 50 cycles (MQT 11) / Humi
(MQT 12] if edge sealing is"outer enclosure

* Damp

Repeat fqr IEC.61730:

. |mpu|se \/nlfagn test (I\/IQT ’IA)

ore)

4.2.8DV D2 Modification of the list under “Repeat for IEC 61730”.by deleting t
Bullet:

Insulation thickness test (MST 04) for rerouting of outputleads

hpat test (MQIT\13)

tage/current by

he following

dity freeze test

« Ignitability 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)

» Sequence B1 if design qualified for pollution degree 1

4.2.9DV DR Modification of the list under “Repeat for IEC 61730” by deleting the following

bullet:

« Ignitability test (MST 24) (not for different thickness or width)
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4.2.10 Modification to frame and/or mounting structure

For the following modifications:

» Shape and/or cross-section of frame

» Reduction of surface area in contact between laminate and frame per linear dimension
« Different material including adhesive or mounting material

« Different mounting method (as defined in installation manual)

» Changeg in frame corner design

» Changg in frame adhesive

* Change from framed to frameless PV module or vice versa
Repeat fpr IEC 61215:

» UV prgconditioning test (MQT 10) / Thermal cycling test{50 cycles (MQT 11) / Humjidity freeze test
(MQT 12) if mounting relies on adhesive or polymeric framing material

» Therm3l cycling test, 200 cycles (MQT 11) if mounting relies on adhesive or polymeric framing material

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

« Static mhechanical load test (MQT 16)
+ Hail tegt (MQT 17) if polymeric frame / frontsheet or if change from framed to frameless PV module
Repeat fpr IEC 61730:

 Contindiity test of equipotential bonding (MST 13) if change in method of assembly (chn be omitted if
change ip adhesive)

* Ignitabilitystest (MST 24) for polymeric frames

* Module breakage test (MST 32)

» Screw connections test (MST 33) if applicable

* Material creep test (MST 37) if creep is not prevented by frame or other support anymore
*» 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.
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4.2.11

For increase by more than 20 % of length, width or area
Repeat fqr IEC 61215:

» Therma| cycling test, 200 cycles (MQT 11)

* Damp hgat test (MQT 13)

+ Static mechanical load test (MQT 16)

* Hail tes{ (MQT 17) if non-tempered glass’or if non-glass
Repeat fqr IEC 61730:

* Module preakage test (MST,32)

4212

using th

Repeat fqr IEC61215:

4.2.10DV DR Modification:
4.2.10DV.1 For the list under “For the following modifications”, add new bullet:

* Changes in the frame coating, surface treatment or surface treatment thickness by more
than 25 % (only IEC 61730 retest of the Continuity test of equipotential bonding (MST 13))

4.2.10DV.2 For the list under “Repeat for IEC 61730”, add and delete in accordance with the
following:

(Delete) ¢ Ignitability test (MST 24) for polymeric frames

S,Edd) * Fire Test (MST 23) (for polymeric frame or change from framed to unl‘ramed or vice
rsa)

Change in PV module size

Tigher or lower output power (by 10 % or more) with the identical design and size and
identical(cell process

* Hot-spot endurance test (MQT 09)

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

* 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 for IEC 61730:

* Reverse current overload test (MST 26)
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Increase of over-current protection rating

Repeat for IEC 61730:
* Continuity test of equipotential bonding (MST 13)

» Reverse current overload test (MST 26)

Increase of system voltage

Repeat for IEC 61215:

* Hot-spat endurance test (MQT 09)

» UV prgconditioning test (MQT 10) / Thermal cycling test, 50 cycles (MQT;11) / Hum
(MQT 12)

* Therm3l cycling test, 200 cycles (MQT 11)

* Damp heat test (MQT 13)

Repeat fpr IEC 61730:

* Insulatipn thickness test (MST 04)

* Accessjbility test (MST 11)

* Cut sugceptibility test (MST 12) if non-glass

* Contindity test of equipotential bonding (MST 13)

* Impulsg voltage test (MST 14)

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

» Sequerjce B

4.2:14DV D2 Modification of the list under “Repeat for IEC 61730” by deleting

bullet:

* Insulation thickness test (MST 04)

4.2.15 Change in cell fixing tape
For the following modifications:

« Different material

« Different manufacturer

Repeat for IEC 61215:

idity freeze test

the following
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* Humidity freeze test (MQT 12)

4.2.15DV D1 Modification of the title for 4.2.15 by replacing it with the following:

Change in cell fixing tape or internal insulation tape (for all types of modules)

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.

4.3.1 Mpdification to frontsheet

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

For the fdllowing modifications:

« Differenf material, i.e. any change in specification of the material or anyof its layers

* Glass: feduction of thickness by more than 10 %; non-glass: change of thickness by mo
any one ¢f the individual layers (while maintaining the required'miinimum distance through i

» For glaps, if there is a reduction in the strengthening.process (for example retest if
tempered glass to heat strengthened or annealed)

« Differenf surface treatment, e.g. any coating on«rontsheet (inside or outside)

» Change|of amount of adhesives, primers.or other additives

« Addition or removal of adhesives, primers or additives

Repeat fqr IEC 61215:

* Hot-spgdt endurance test)(MQT 09) if change in material, heat strengthening process o

reduced

» UV preponditiening test (MQT 10) / Thermal cycling test, 50 cycles (MQT 11) / Humi
(MQT 12) /.Retention of junction box on mounting surface (MQT 14.1) (can be omitteq

identical

re than 20 % of
hsulation)

change is from

r if thickness is

dity freeze test
for glass with

UV cut-off)

« Damp heat test (MQT 13) if non-glass or if cell material is deposited on 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 treatment
that do not impair mechanical strength)

* Hail test (MQT 17) (can be omitted for different surface treatment on the inside)

Repeat for IEC 61730:

* Insulation thickness test (MST 04) if non-glass
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* Cut susceptibility test (MST 12) if non-glass

* Impulse voltage test (MST 14) if reduced thickness or if change in material
» Temperature test (MST 21) if non-glass and change in material

* Ignitability test (MST 24) if non-glass

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

+ Peel t¢st (MST 35) or Lap shear strength test (MST 36) if design includes cemented joint (not for
reduction of thickness, not for different outer surface treatment and not for change jn’ glass strengthening
process)

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

» Sequerjce B if non-glass

» Sequemce B1 if design qualified for pollution degree 1 (not-fér 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.
.3.1DV DR Modification:
.3.1DV.1 For the list under “For the following modifications”, add the follow|ng footnote:

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

NOTE The default position’'is that a different supplier means different material, for any matefial. The burden of
roof of equivalency-is up to the manufacturer and supplier of material, through acceptable fesults of test and
valuation.

.3.1DV.2°For the list under “Repeat for IEC 61730”, add and delete in accordance with the
ollowing:

Delete) « Insulation thickness test (MST 04) if non-glass

(Delete) ¢ Ignitability test (MST 24) if non-glass

(Add) - Fire Test (MST 23) if change in material or heat strengthening process if glass.

4.3.2 Modification to encapsulation system
For the following modifications:
* Different material

» Different type or change in amount of additive or different chemical composition of encapsulant
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« 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/lcm®)

Repeat for IEC 61215:

* Hot-spot endurance test (MQT 09)

* UV pre
(MQT 12

*Damp h

pat test (MQT 13)

« Hail tes{ (MQT 17) if frontsheet is polymeric

Repeat fqr IEC 61730:

« Cut sus

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

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

* Module

* Peel te
qualified

* Materia
» Sequen

» Sequen

breakage test (MST 32) if material compasition changes

5t (MST 35) or Lap shear strength test (MST 36) if design includes encapsulan
cemented joint

s creep test (MST 37)
Ce B (only for different material or reduction in thickness)

ce B1 if designqualified for pollution degree 1

4.3.2DV DR Modification:

4|.3.2DV.1 For the list under “For the following modifications”, add the followi

conditioning test (MQT 10) / Thermal cycling test, 50 cycles (MQT 11) / Humidity freeze test

t as a part of a

hg footnote:

Different material’

4.3.2DV.2 For the list under “Repeat for IEC 61730”, add the following:

Fire Test (MST 23) if different material’

1 NOTE The default position is that a different supplier means different material, for any material. The burden of
proof of equivalency is up to the manufacturer and supplier of material, through acceptable results of test and
evaluation.
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4.3.3 Modification to front contact (e. g. TCO)
For the following modifications:

« Different manufacturer

« Different material, reduction in material purity

» Change in production process

Repeat for IEC 61215:

* Hot-spat endurance test (MQT 09)

» UV prgconditioning test (MQT 10) / Thermal cycling test, 50 cycles (MQT;11) / Humjidity freeze test
(MQT 12)

* Damp heat test (MQT 13)

Repeat fpr IEC 61730:

* Impulsg voltage test (MST 14)

* Reversp current overload test (MST 26)

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

4.3.4 Modification to cell technology
For the fpllowing modifications:

» Changg in cell structure({modification of any layer / additional layer / change of overall|cell thickness >
10 %)

* Reductfon in precess gas purity (including mixing ratios)

» Changg in.source or target material or reduction in target purity

» Change in doping material composition
Repeat for IEC 61215:

* Hot-spot endurance test (MQT 09)

» Damp heat test (MQT 13)

Repeat for IEC 61730:

» Temperature test (MST 21)

* Reverse current overload test (MST 26)
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A change in the semiconductor material/technology requires a full qualification.

4.3.4DV D1 Modification of the list under “For the following modifications” by adding the
following:

* Change in cell material/technology (perovskites, CIGs, a-Si, CdTe)

4.3.5 Modification to cell layout

For the following modifications:

» Changelin number of cells (given that the output power increases by > 10 %)
» Changelin serial/parallel connection

» Changelin number of cross-scribes

» Changelin cell width > 10 %

» Changelin patterning technology (e.g. laser vs. mechanical)

* Increas¢ in number of cells per bypass diode

Repeat fqr IEC 61215:

* Hot-spof endurance test (MQT 09)

* Bypass diode thermal test (MQT 18)ifithe short-circuit current increases by > 10 %
Repeat fqr IEC 61730:

* Reversg current overload test (MST 26)

4.3.6 Mpdification'te back contact

For the fdllowing'-modifications:

* Differentmanufacturet

« Different material, reduction in material purity

» Change in production process

Repeat for IEC 61215:

* Hot-spot endurance test (MQT 09)

» Thermal cycling test, 50 cycles (MQT 11) / Humidity freeze test (MQT 12)

* Damp heat test (MQT 13)
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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.

4.3.7 Modification to edge deletion

For the fpllowing modifications:

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

» Reduct|on in width (edge distance)

Repeat fpr IEC 61215:

» Therm3l cycling test, 50 cycles (MQT 11) / Humidity freeze test(MQT 12)
» Damp heat test (MQT 13)

Repeat fpr IEC 61730:

* Impulsg voltage test (MST 14)

* Peel tegt (MST 35) or Lap shear strengthtest (MST 36) if design includes cemented joint
 Sequerjce B1 if design qualified forpollution degree 1

4.3.8 Modification to interconnect material or technique

For the fpllowing modifications:

« Different material{e.g. alloy, chemistry and core)

» Changg innmechanical properties by more than 10 % of tensile strength, yield strength and elongation

» Change in thickness by more than 10 %

» Change in (total) cross-section of interconnect material by more than 10 %

« Different bonding technique

« Different bonding material (e.g. adhesive)

» Change in the number of interconnect or bonding points or decrease in bonding area per contact point
» Change in contact layout (e.g. position of cross connectors or internal conductors behind the cells)

» Change in insulation tape (thickness, material, manufacturer)
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Repeat for IEC 61215:

« Thermal cycling test, 200 cycles (MQT 11)

« Damp heat test (MQT 13) for changes in material

Repeat for IEC 61730:

» Reverse current overload test (MST 26)

4.3.9 Modification to backsheet

A change
For the fg
« Differen

* Glass: 1
any one ¢

* For glag

from glass to non-glass or vice-versa requires a full qualification.
llowing modifications:
I material, i.e. any change in specification of the material or any ofqts’layers

eduction of thickness by more than 10 %; non-glass: change of thickness by mo
f the individual layers (while maintaining the required minimum distance through i

s, if there is a reduction in the strengthening process (e.g. retest if change is frg

heat strepgthened or annealed glass)

« Differen
» Change
« Addition
Repeat fq

* Hot-spg
reduced

* UV pre
(MQT 12
identical

| surface treatments (inside or outside)

of amount of adhesives, primers or:etAer additives

or removal of adhesives, primers or additives

r IEC 61215:

t endurance test((MQT 09) for glass if change in heat strengthening process o
conditioningtest (MQT 10) / Thermal cycling test, 50 cycles (MQT 11) / Humi

/ Retention of junction box on mounting surface (MQT 14.1) (can be omitteg
U\ cut-off; not for glass change). MQT 14.1 can be omitted if junction box

frontshee

re than 20 % of
hsulation)

m tempered to

r if thickness is

dity freeze test
for glass with
is mounted on

.

* Damp heat test (MQT 13) (if non-glass or if cells are deposited on back glass; not for glass change) or if
surface treatment is added/changed (inside or outside).

« Static mechanical load test (MQT 16) if glass (including change in manufacturer) or if mounting depends
on adhesion to backsheet

« Hail test (MQT 17) if rigidity depends on backsheet

Repeat for IEC 61730:

* Insulation thickness test (MST 04) if non-glass
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* Cut susceptibility test (MST 12) if non-glass

* Impulse voltage test (MST 14) if reduced thickness or if change in material
» Temperature test (MST 21) if non-glass and if change in material

* Ignitability test (MST 24) if non-glass

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

+ Peel tgst (MST 35) or Lap shear strength test (MST 36) if design includes cemerjted joint and if
backshegt is part of it

» Materigls creep test (MST 37) (not for reduction of thickness and not for‘different [outside surface
treatment)

* Sequerjce B if non-glass
* Sequerjce B1 if design qualified for pollution degree 1

For increased thickness, the Materials creep test (MST 37)4s'required.

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

.3.9DV DR Modification
.3.9DV.1 For the list under “For the following modifications”, add the follow|ng footnote:

Different material', i.el.any change in specification of the material or any of jts layers

NOTE The default position is that a different supplier means different material, for any matefial. The burden of
roof of equivalency)is up to the manufacturer and supplier of material, through acceptable fesults of test and
valuation.

.3.9DV.2°For the list under “Repeat for IEC 61730”, add and delete in accordance with the
ollowing:

(Delete) ¢ Insulation thickness test (MST 04) if non-glass
(Delete) ¢ Ignitability test (MST 24) if non-glass

(Add) « Fire Test (MST 23) if non-glass or change heat strengthening process if glass.

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
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combination may result in the following PV module tests in addition to tests listed in the relevant
component standards.

For the following modifications:

« Different material

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

« Different potting material

* Differen
* Differen
Repeat fq
* UV pre
(MQT 12
for chang

anchorag
junction b

* Therma
* Damp h
* Bypass
Repeat fq

* Accessi

I method of mechanical attachment / securement (e.g. adhesive change)
I method of electrical attachment (e.g. solder, crimping, brazing, etc.)
rIEC 61215:

conditioning test (MQT 10) / Thermal cycling test, 50 cycles\(MQT 11) / Humi
/ Robustness of terminations test (MQT 14.1 and 14.2) (UV preconditioning test
e in potting material or in case junction box is not diréectly exposed to sunlig

e (MQT 14.2) can be omitted for change in mechanieal attachment of junction b
ox on mounting surface (MQT 14.1) can be omitted for'change in electrical attach
cycling test, 200 cycles (MQT 11) only for change in electrical attachment

pat test (MQT 13)

diode thermal test (MQT 18) (not required for change of any attachment)

r IEC 61730:

ility test (MST 11)

» Temperature test (MST(21)if change in potting material or adhesive

* Ignitabil

* Reversq

ty test (MST-24) only for change of adhesive

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

dity freeze test
can be omitted
nt; Test of cord
bX; Retention of
ment of cables)

* Screw ¢

onnections test (MST 33) if applicable

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

« Material

s 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
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4.3.10DV DR Modification of the list under “Repeat for IEC 61730” by deleting the following
bullet:

« Ignitability test (MST 24) only for change of adhesive

4.3.11 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 fpllowing modifications:

* Lower fating of diode current or diode junction temperature
« Differengt number of bypass diodes per PV module

« Different type of bypass diode

« Differegt manufacturer of bypass diode

+ Differgnt mounting method (physical configuration,.'soldering material, bonding prdcess, soldering
tempera{ure or process)

Repeat fpr IEC 61215:
» Thermgl cycling test, 200 cycles (MQT 11 only for different mounting method
* Bypasg/diode thermal test (MQT _18)

* Reversg current overload test (MST 26) only for different mounting method

'S

}.3.11DV D1 Maedification in accordance with the following:

Pelete first 2 sentences that begin with “For bypass diodes”

4.3.12 Modificationtoedge-sealing
For the following modifications:

+ Different material

» Different thickness or width

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)
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Repeat for IEC 61730:

* Impulse voltage test (MST 14)

* Ignitability 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)

» Sequence B1 if design qualified for pollution degree 1

4|.3.1 2DV DR Modification of the list under “Repeat for IEC 61730” by deleting| the following
Bullet:

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

4.3.13 Modification to frame and/or mounting structure

For the fdllowing modifications:

» Shape gnd/or cross-section of frame

» Reductipn of surface area in contact between laminate and frame per linear dimension
« Different material including adhesive or mounting material

« Differenf mounting method (as defined.in’installation manual)

» Changelin frame corner design

* Changelin frame adhesive

» Changelfrom framed.to frameless PV module or vice versa

Repeat fqr IEG:69215:

° UV PAH H 4 £ (AANNT AN\ / TL ] |H 4 £ L O ] L O
pretonattrontgtest(viQT— 1o 7 rmermar Cycimg—tesSt,oU—CyCreS—(ivi

(MQT 12) if mounting relies on adhesive or polymeric framing material

Humidity freeze test

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

* 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

» Static mechanical load test (MQT 16)
* Hail test (MQT 17) if polymeric frame / frontsheet or if change from framed to frameless PV module

Repeat for IEC 61730:
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* Continuity test of equipotential bonding (MST 13) if change in method of assembly (can be omitted if
change in adhesive)

* Ignitability test (MST 24) for polymeric frames
* Module breakage test (MST 32)
» Screw connections test (MST 33) if applicable

» Material creep test (MST 37) if creep is not prevented by frame or other support anymore

» Sequerjce B for polymeric frames

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

4.3.13DV DR Modification:

4.3.13DV.1 For the list under “For the following modifications”, add new bullét:

4 Changes in the frame coating, surface treatment or surface treatment thickness by more
han 25 % (only requiring 61730 retest of the/Continuity test of equipotential bonding
MST 13))

.3.13DV.2 For the list under “Repeat forIEC 61730”, add and delete in accordance with the
ollowing:

(Delete) « Ignitability test (MST 24) for polymeric frames
(Add) « Fire Test (MST 23).(for polymeric frame or change from framed to unframed or vice
yersa)

4.3.14 [Change in PV module size

For incrdase by moére-than 20 % of length, width or area

Repeat fpr [IEC'61215:

* Thermal cycling test, 200 cycles (MQT 11) if change in interconnection layout (e.g. longer cross-
connectors)

» Damp heat test (MQT 13)

» Static mechanical load test (MQT 16)

* Hail test (MQT 17) if non-tempered glass or if non-glass
Repeat for IEC 61730:

* Reverse current overload test (MST 26)
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* Module breakage test (MST 32)

4.3.15 Higher or lower output power (by 10 % or more) with the identical design and size
Repeat for IEC 61215:

* Hot-spot endurance test (MQT 09)

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

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

* For perfprmance at STC (MQT 06.1) see 4.1.
Repeat fqr IEC 61730:

» Reversg current overload test (MST 26)

4.3.16 Ipcrease of over-current protection rating
Repeat fqr IEC 61730:

« Continulty test of equipotential bonding (MST 13)

* Reversg current overload test (MST 26)

4.3.17 Increase of system voltage

Repeat fqr IEC 61215:

* Hot-spo} endurance test (MQT .09)

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

» Therma| cycling-test, 200 cycles (MQT 11)

* Damp hgattest (MQT 13)

* Insulation thickness test (MST 04)

* Accessibility test (MST 11)

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

« Continuity test of equipotential bonding (MST 13)

* Impulse voltage test (MST 14)

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

» Sequence B
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4.3.17DV D2 Modification of the list under “Repeat for IEC 61730” by deleting the following
bullet:

¢ Insulation thickness test (MST 04)

5DV D1 Modification by adding the following new Clauses 5.1DV and 5.2DV:
5.1DV AQualification of new factory

For a change in the factory where the modules are manufactured:

epeat for UL 61730:
Humidity Freeze (MST 52)
Temperature Cycling, 200 cycles (MST 51)

.2DV Change in Module Label unless already qualified to UL 969 for the sybstrate to
hich it is adhered.

or the following modifications:
Change in material

Change in adhesive

Change in ink

Change the component.or the material of the component that the label is adhered to
nless qualified to UL 969, in which case only the humidity freeze test (MST $2) is required.

epeat for UL 61730:

Sequence:B on either a full sized module, or to a coupon with similar rigjdity as the full
ized module and with the same material layer to which the label is affixed
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Annex A
(informative)
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Table A.1
Required retests for crystalline silicon PV modules
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