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INTERNATIONAL ELECTROTECHNICAL COMMISSION 

____________ 

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

 
FOREWORD 

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 subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely 
with the International Organization for Standardization (ISO) in accordance with conditions determined by 
agreement between the two organizations. 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 
consensus of opinion on the relevant subjects since each technical committee has representation from all 
interested IEC National Committees.  

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC 
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any 
misinterpretation by any end user. 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 
transparently to the maximum extent possible in their national and regional publications. Any divergence 
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in 
the latter. 

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity 
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any 
services carried out by independent certification bodies. 

6) All users should ensure that they have the latest edition of this publication. 

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and 
members of its technical committees and IEC National Committees for any personal injury, property damage or 
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and 
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC 
Publications.  

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is 
indispensable for the correct application of this publication. 

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of 
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 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 until 
the stability date indicated on the IEC website under "http://webstore.iec.ch" in the data 
related to the specific publication. At this date, the publication will be 

•  transformed into an International standard, 
• reconfirmed, 
• withdrawn, 
• replaced by a revised edition, or 
• amended. 

A bilingual version of this publication may be issued at a later date. 

 

IMPORTANT – The 'colour inside' logo on the cover page of this publication indicates 
that it contains colours which are considered to be useful for the correct 
understanding of its contents. Users should therefore print this document using a 
colour printer. 
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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. 

Changes in material selection, components and manufacturing process can impact electrical 
performance, reliability and safety of the modified product. This document lists typical 
modifications and the resulting requirements for retesting based on the different test 
standards. It provides assistance; at some level engineering judgement may be needed. 

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

Those products successfully following the herein defined test sequences are considered to be 
compliant with the standard against which they have originally been assessed in a full 
qualification. 

The number of samples to be included in the retesting program and the pass/fail criteria are 
listed in the referenced standards IEC 61215 and IEC 61730. 

Tests required by changes from previous to new standard editions of IEC 61215 and 
IEC 61730 are not covered by this document and are evaluated separately. 

2 Normative references 

The following documents are referred to in the text in such a way that some or all of their 
content constitutes requirements of this document. For dated references, only the edition 
cited applies. For undated references, the latest edition of the referenced document (including 
any amendments) applies. 

IEC 61215 (all parts), Terrestrial photovoltaic (PV) modules – Design qualification and type 
approval 

IEC 61215-1:2016, Terrestrial photovoltaic (PV) modules – Design qualification and type 
approval – Part 1: Test requirements 

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 

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

IEC 62790, Junction boxes for photovoltaic modules – Safety requirements and tests 
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3 Terms and definitions 

For the purposes 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 IEC maintain terminological databases for use in standardization at the following 
addresses: 

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

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

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

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

[SOURCE IEC 60050-151:2001, 151-16-09] 

3.3  
tolerance 
permitted deviation of declared nominal value 

4 Retesting 

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. 

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 multiple tests from a test sequence are required, they shall be done in the sequence 
prescribed by the referenced standard. 

Changes in the PV module design might require assessment against IEC 61730-1 
(requirements for construction) besides the indicated test programs. 

Required tests in this Clause 4 are written for combined IEC 61215 (all parts) and IEC 61730 
(all parts) evaluations. For simplification, the term “all parts” is omitted in the following. For 
single IEC 61730 evaluations, care has to be taken that tests listed herein for IEC 61215 may 
also be referenced and required by IEC 61730 to ensure compliance. 

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. 

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

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

4.2.2 Modification to encapsulation system 

For the following modifications: 

• Different material 

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

• 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/cm3) 

Repeat for IEC 61215: 

• Hot-spot endurance test (MQT 09) 

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

• Damp heat test (MQT 13) 

• Hail test (MQT 17) if frontsheet is polymeric 

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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4.2.3 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) 

• 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-spot endurance test (MQT 09) 

• Thermal 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 coating)) 

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

Repeat for IEC 61730: 

• Temperature test (MST 21) 

• Reverse current overload test (MST 26) 

4.2.4 Modification to cell and string interconnect material or technique 

For the following modifications: 

• 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 

• 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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