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PREFACE

This UL Standard is based on IEC Publication IEC 61215-1-1: Second edition Terrestrial Photovoltaic (PV)
Modules — Design Qualification and Type Approval — Part 1-1: Special requirements for testing of
crystalline silicon photovoltaic (PV) modules. IEC publication IEC 61215-1-1 is copyrighted by the IEC.

This edition has been issued to satisfy UL Standards policy.

This UL Standard 61215-1-1 Standard for Terrestrial Photovoltaic (PV) Modules — Design Qualification
and Type Approval — Part 1-1: Special Requirements for Testing of Crystalline Silicon Photovoltaic (PV)
Modules, is to be used in conjunction with the second edition of UL 61215-1 and the second gdjtion of UL
61215-2.

Requirenents of this Standard, where stated, amend the requirements of UL 61215-1 and UL 61215-2.

These mpterials 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 permissgion of UL.
All requepsts pertaining to the Terrestrial Photovoltaic (PV) Modules — Design Qualification [and Type
Approval |- Part 1-1: Special requirements for testing of crystalline silicon photovoltaic (PV) modules,
61215-1-]1, Standard should be submitted to UL.

Note — Althpugh the intended primary application of this Standard is stated jn its Scope, it is important to note that it| remains the
responsibilify of the users of the Standard to judge its suitability for their particular purpose.
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FOREWORD

INTERNATIONAL ELECTROTECHNICAL COMMISSION

TERRESTRIAL PHOTOVOLTAIC (PV) MODULES - DESIGN QUALIFICATION AND TYPE APPROVAL
— Part 1-1: Special requirements for testing of crystalline silicon photovoltaic (PV) modules

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 Guid
referred to 3s “IEC Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee

the subject
liaising wit

es (hereafter

dealt with may participate in this preparatory work. International, governmental and non-governmental \d

Standardizgtion (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 g

opinion on {

3) IEC Pub
sense. Whil
responsible|

4) In order

he relevant subjects since each technical committee has representation from all interested’|EC National Com

E all reasonable efforts are made to ensure that the technical content of IEC Rublications is accurate, IEC cg
for the way in which they are used or for any misinterpretation by any end user,

o promote international uniformity, IEC National Committees undertake“to apply IEC Publications transpa

maximum gxtent possible in their national and regional publications. Any~divergence between any IEC Publica

correspond

hg national or regional publication shall be clearly indicated in th€)latter.

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

certification

6) All users

bodies.

5hould ensure that they have the latest edition @fjthis publication.

7) No liability shall attach to IEC or its directors, ‘employees, servants or agents including individual experts and me

technical c
whatsoever,

mmittees and IEC National Committees for any personal injury, property damage or other damage o
whether direct or indirect, or for eosts (including legal fees) and expenses arising out of the publicatio

reliance upgn, this IEC Publication or any other IEC Publications.

8) Attention

correct appljcation of this publication’.

9) Attention
not be held

is drawn to thepossibility that some of the elements of this IEC Publication may be the subject of patent rig
esponsible foridentifying any or all such patent rights.

Internatiopal:Standard IEC 61215-1-1 has been prepared by IEC technical committee

photovolt

interested in
rganizations

the IEC also participate in this preparation. IEC collaborates closely with the Internationaly@Orggnization for

onsensus of
mittees.

cations have the form of recommendations for international use and are accepted by IEC National Comntittees in that

nnot be held

rently to the
ion and the

ent services
independent

mbers of its
any nature
h, use of, or

is drawn to the Normative-references cited in this publication. Use of the referenced publications is indisperjsable for the

ts. IEC shall

82: Solar

pic-energy systems.

This second edition cancels and replaces the first edition of IEC 61215-1-1, issued in 2016, and
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous edition:

a) A cyclic (dynamic) mechanical load test (MQT 20) added.

b) A test for detection of potential-induced degradation (MQT 21) added.

c) A bending test (MQT 22) for flexible modules added.
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d) A procedure for stress specific stabilization — BO LID (MQT 19.3) added.

e) A final stabilization procedure for modules undergoing PID testing added.

Informative Annex A of IEC 61215-1:2021 explains the background and reasoning behind some of the
more substantial changes that were made in the IEC 61215 series in progressing from edition 1 to edition

2.

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

FDIS Report on voting

82/1824/FDIS 82/1849/RVD

Full inforn
indicated

This docu

This stang

A list of a
modules -

The comn
date indig

publicatiof. At this date, the publication will be

* reconfirmed,

« withdraw

* replaced

*« amendedl.

hation on the voting for the approval of this standard can be found'in the report
n the above table.

ment has been drafted in accordance with the ISO/IEC Directives; Part 2.
ard is to be read in conjunction with IEC 61215-1:2021,and’IEC 61215-2:2021.

| parts in the IEC 61215 series, published under the general title Terrestrial photovg
Design qualification and type approval, can bg found on the IEC website.

nittee has decided that the contents of this publication will remain unchanged until th
ated on the IEC web site under "httpi//webstore.iec.ch" in the data related to th

n,

by a revised editjon;or

pn voting

itaic (PV)

e stability
b specific

IMPORT.

contain

ANT —~.The 'colour inside' logo on the cover page of this publication indicates tha

it

colours which are considered to be useful for the correct understanding of its ¢

bntents.

Users should therefore print this document using a colour printer.
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TERRESTRIAL PHOTOVOLTAIC (PV) MODULES - DESIGN
QUALIFICATION AND TYPE APPROVAL - Part 1-1: Special

requirements for testing of crystalline silicon photovoltaic (PV)

modul

es

1 Scope

This docnIJment lays down requirements for the design qualification of terrestrial photovoltai

suitable f
depend o
are not

operating
test cond

Users de
testing de
wishing {
manufact

This docu

This docu

low concg¢ntrator modules (1 to 3 suns). For low concentration modules, all tests are performed

irradiancs

The objeq
as far a
withstand

br long-term operation in open-air climates. The useful service life of modules'so” qy
n their design, their environment and the conditions under which they are operated. T
onstrued as a quantitative prediction of module lifetime. In climates where 98"
temperatures exceed 70 °C, users are recommended to consider testihg to higher te
tions as described in IEC TS 63126.

5iring qualification of PV products with lesser lifetime expectations-are recommended
signed for PV in consumer electronics, as described in IEC.68163 (under developmsg
0 gain confidence that the characteristics tested in IEC 61215 appear consist
Lred product may wish to utilize IEC 62941 regarding quality systems in PV manufactu

ment is intended to apply to all crystalline siliconterrestrial flat plate modules.

ment does not apply to modules used with €oncentrated sunlight although it may be

, current, voltage and power levels expected at the design concentration.

tive of this test sequence is to determine the electrical characteristics of the module an
5 possible within reasonable-_constraints of cost and time, that the module is g
ing prolonged exposure _outdoors. Accelerated test conditions are empirically based

necessar

Accelerafjon factors may vary with product design and thus not all degradation mechanisms may
Further general information~on accelerated test methods including definitions of terms may b
IEC 6250p.

Some lo

long times required to produce the failure and necessity of stress conditions that are expensive
over large areas. Component tests that have reached a sufficient level of maturity to set pass/
with high|confidence are incorporated into the IEC 61215 series via addition to Table 1 in IE

y to reproduce selected\observed field failures and are applied equally across mod

-term degradation mechanisms can only reasonably be detected via component test

modules
alified will
bst results
percentile
mperature

b consider
nt). Users
ently in a
ing.

Litilized for
using the

d to show,
apable of
on those
ule types.
manifest.
e found in

ng, due to
0 produce
Fail criteria

C 61215-

1:2021. In contrast, the tests procedures described in this series, in IEC 61215-2:2021, are performed on

modules.

This document defines PV technology dependent modifications to the testing procedures and
requirements per IEC 61215-1:2021 and IEC 61215-2:2021.

2 Norm

ative references

The normative references of IEC 61215-1:2021 and IEC 61215-2:2021 are applicabl

modificati

ons.

e without
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3 Terms, definitions and abbreviated terms

This clause of IEC 61215-1:2021 is applicable without modifications.
4 Test samples

This clause of IEC 61215-1:2021 is applicable without modifications.

5 Marking and documentation

This clause of IEC 61215-1:2021 is applicable without modifications.
6 Testi:[

This clause of IEC 61215-1:2021 is applicable without modifications.

7 Pass ¢riteria

This clause of IEC 61215-1:2021 is applicable with the modifications listed-below:
The maxirhum allowable value of reproducibility is set to r=1,0 %,

The maximum allowable value of measurement uncertainty.is‘set to m; = 3,0 %.
8 Majorvisual defects

This clause of IEC 61215-1:2021 is applicable without modifications.

9 Report
This clause of IEC 61215-1:2021 is-applicable without modifications.
10 Modifications

This clause of IEC 61215-4:2021 is applicable without modifications.
11 Test flow and procedures

The test flpw from IEC 61215-1:2021 is applicable.

11.1 Visual inspection (MQT 01)

This test of IEC 61215-2:2021 is applicable without modifications.
11.2 Maximum power determination (MQT 02)

This test of IEC 61215-2:2021 is applicable without modifications.
11.3 Insulation test (MQT 03)

This test of IEC 61215-2:2021 is applicable without modifications.
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1

11.4 Measurement of temperature coefficients (MQT 04)

This test of IEC 61215-2:2021 is applicable without modifications.

11.5 Placeholder section, formerly NMOT

This subclause of IEC 61215-2:2021 does not require technology-specific modifications.

11.6 Pe

rformance at STC (MQT 06.1)

This test

pf IEC 61215-2:2021 is applicable without modifications.

11.7 Pefformance at low irradiance (MQT 07)

This test

pf IEC 61215-2:2021 is applicable without modifications.

11.8 Outdoor exposure test (MQT 08)

This test

bf IEC 61215-2:2021 is applicable without modifications.

11.9 Hat-spot endurance test (MQT 09)

The reley

11.9.1 R

The relev

11.9.2 (

The relev

11.9.3 A

The reley

11.9.4 R

MQT 09.1

urpose

Llassification of cell interconneéction

\pparatus

rocedure

shall’'be performed in accordance to IEC 61215-2:2021.

ant subclause of IEC 61215-2:2021, test MQT 09, is.applicable without modifications.

ant subclause of IEC 61215-2:2021, testMQT 09, is applicable without modifications.

ant subclause of IEC 612156-2:2021, test MQT 09, is applicable without modifications.

ant subclause ofAEC 61215-2:2021, test MQT 09, is applicable without modifications.

11.9.5 Final measurements

The relevant subclause of IEC 61215-2:2021, test MQT 09, is applicable without modifications.

11.9.6 Requirements

The relevant subclause of IEC 61215-2:2021, test MQT 09, is applicable without modifications.

11.10 UV preconditioning test (MQT 10)

This test of IEC 61215-2:2021 is applicable without modifications.
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11.11 Thermal cycling test (MQT 11)
This test of IEC 61215-2:2021 is applicable without modifications.

For monofacial modules, the technology specific current which needs to be applied according to test MQT
11 of IEC 61215-2:2021, shall be equal to the STC peak power current. For bifacial modules, the
technology specific current which needs to be applied according to test MQT 11 of IEC 61215-2:2021,
shall be equal to the peak power current at the elevated irradiance level BSI, as defined in IEC 61215-
1,3.12. The peak power current at irradiance BSI (/,.5s)) may be determined either by a measurement
(MQT 06.1) at irradiance BSI, or by assuming linearity of peak power current with irradiance. Assuming
linearity allews-ene-te-ealettate+tmrpsrHsing-fmy-vatues-reasuredfor-Gate-No—rpstcaRd-+fepspne), and
the relevant equivalent irradiances: 1 000 Wm™ , Ggyp), and Ggg,. To extrapolate Imp-ss1» these. guantities
are combined as follows:

(Imp—BNPI o Imp—STC)
7 %X (Gpsi— Gpgpf)

I gs = L -
mp—BSI mp—BNPI GBNPI_ 1000 Wm

In the abope formula, equivalent irradiance is calculated as in IEC TS 60904-1-2, specifically:
Gpnpr = 1000Wm ™+ ¢ x 135Wn~2
Gps = 1000Wm ™2+ g 300Wm >

¢ = Min(@iscls Ppyy)

11.12 Humidity-freeze test (MQT 12)
This test df IEC 61215-2:2021 is applicable’without modifications.

11.13 Damp heat test (MQT 13)

This test ¢f IEC 61215-2:202i1 shall be performed without modifications. Modules shall be subject to the
requirements in MQT 19.2 prior to evaluation of gate No. 2.

11.14 Robustness of terminations (MQT 14)

This test df IEC 61215-2:2021 is applicable without modifications.

11.15 Wet leakage current test (MQT 15)

This test of IEC 61215-2:2021 is applicable without modifications.
11.16 Static mechanical load test (MQT 16)

This test of IEC 61215-2:2021 is applicable without modifications.
11.17 Hail test (MQT 17)

This test of IEC 61215-2:2021 is applicable without modifications.
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