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INTERNATIONAL ELECTROTECHNICAL COMMISSION

CRYSTALLINE SILICON TERRESTRIAL
PHOTOVOLTAIC (PV) MODULES -
DESIGN QUALIFICATION AND TYPE APPROVAL

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object /0 is to promote

this end and in addition to other activities, i i echnical §pecifications,
Technical Reports, Publicly Available SpeC|f|cat|ons (PAS) and Guides (he fter “IEC

Publication(s)”). Their preparation is entrusted to technical committees; any | terested
in the subject dealt with may participate in this preparatory work. and non-
governmental organizations liaising with the IEC also participate in this frep orates closely
with the International Organization for Standardization (ISO) in accordance ditiops determined by

2) The formal decisions or agreements of IEC on technical matters ex € posgible, an international
consensus of opinion on the relevant subjects since each ica i épresentation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations fg and aré accepted by IEC National
Committees in that sense. While all reason hat the technical content of IEC
Publications is accurate, IEC cannot be ponSible iq_ Mhich they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity, 1 i < ittees”undertake to apply IEC Publications
transparently to the maximum extent posgible |n th' ional and regional publications. Any divergence
between any IEC Publication and the corre i or regional publication shall be clearly indicated in
the latter.

5) IEC provides no marking pgoced dl and cannot be rendered responsible for any
equipment declared to b

6) All users should ensure tha

7) No liability shall 4 employees, servants or agents including individual experts and
members of its te atfonal Committees for any personal injury, property damage or
other damage of an S ether direct or indirect, or for costs (including legal fees) and
expenses arising out 1 i ge of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is dra e references cited in this publication. Use of the referenced publications is
indispensab ation of this publication

9) Attentio o the pgssibility that some of the elements of this IEC Publication may be the subject of
patent held responsible for identifying any or all such patent rights

International IEC 61215 has been prepared by IEC technical committee 82: Solar

This second edition cancels and replaces thew first edition published in 1993 and constitutes
a technical revision.

The main changes with respect to the previous edition (published in 1993) are detailed in
Annex A.
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The text of this standard is based on the following documents:

FDIS Report on voting
82/376/FDIS 82/382/RVD

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

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

The committee has decided that the contents of this publication will remai
the maintenance result date indicated on the IEC web site under "http:
the data related to the specific publication. At this date, the publicatio

nchanged until
Qre.iec.ch" in

* reconfirmed,
* withdrawn,

* replaced by a revised edition, or

O

* amended.


https://standards.iteh.ai/catalog/standards/iec/419d630a-74f6-4426-9ff4-2d678b5069c1/iec-61215-2005

-6- 61215 © IEC:2005

CRYSTALLINE SILICON TERRESTRIAL
PHOTOVOLTAIC (PV) MODULES -
DESIGN QUALIFICATION AND TYPE APPROVAL

1 Scope and object

This International Standard lays down IEC requirements for the design qualification and type
approval of terrestrial photovoltaic modules suitable for long-term operatlon in general open-
air climates, as defined in IEC 60721-2-1. It applies only to crystalline si modules types.
A standard for thin-film modules has been published as IEC 61646.

IEC 60068-1:1988, En
IEC 60068-2-21,
terminations andpte
IEC 60068-2-78:
steady state

IEC 6041Q:19

conditions appearing\in rfature — Temperature and humidity

IEC 60891:1987, Procedures for temperature and irradiance corrections to measured [-V
characteristics of crystalline silicon photovoltaic devices
Amendment 1 (1992)

IEC 60904-1:1987, Photovoltaic devices — Part 1. Measurements of photovoltaic current-
voltage characteristics

IEC 60904-2:1989, Photovoltaic devices — Part 2: Requirements for reference solar cells

IEC 60904-3:1989, Photovoltaic devices — Part 3: Measurement principles for terrestrial
photovoltaic (PV) solar devices with reference spectral irradiance data


https://standards.iteh.ai/catalog/standards/iec/419d630a-74f6-4426-9ff4-2d678b5069c1/iec-61215-2005

61215 © IEC:2005 -7-

IEC 60904-6:1994, Photovoltaic devices — Part 6: Requirements for reference solar modules

IEC 60904-7:1998, Photovoltaic devices — Part 7: Computation of spectral mismatch error
introduced in the testing of a photovoltaic device

IEC 60904-9:1995, Photovoltaic devices — Part 9: Solar simulator performance requirements
IEC 60904-10:1998, Photovoltaic devices — Part 10: Methods of linearity measurements
IEC 61853: Performance testing and energy rating of terrestrial photovoltaic (PV) modules 1

ISO/IEC 17025:1999, General requirements for competence of testing and calibration
laboratories.

3 Sampling

a production batch or batches, in accordance with the procedure o)
modules shall have been manufactured from specifigd X
accordance with the reIevant drawmgs and process sh

modules shall be complete in every detail and sh
handling, mounting and connection instructions
voltage.

If the bypass diodes are not accessible\in the y voddles, a special sample can be
prepared for the bypass diode thermd he bypass diode should be mounted
physically as it would be in a standard grmal sensor placed on the diode as

[ 3 go through the other tests in the

—

When the modules to t K es of a new design and not from production, this
fact shall be not‘ 3

4 Marking

— serial number;
— polarity of terminals or leads (colour coding is permissible);
— maximum system voltage for which the module is suitable.

The date and place of manufacture shall be marked on the module or be traceable from the
serial number.

1 Under consideration.
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5 Testing

Before beginning the testing, all modules, including the control, shall be exposed to sunlight
(either real or simulated) to an irradiation level of 5 kWhi—2 to 5,5 kWh—2 while open-
circuited.

The modules shall be divided into groups and subjected to the qualification test sequences
in Figure 1, carried out in the order laid down. Each box refers to the corresponding
subclause in this standard. Test procedures and severities, including initial and final
measurements where necessary, are detailed in Clause 10.

NOTE 1 Where the final measurements for one test serve as the initial measurements for the _next test in the
sequence, they need not be repeated. In these cases, the initial measurements are op

b) no sample has~ex
c) thereis no v@
)
)

modules meeting the requirements of Clause 3 shall be subjected to the whole of the relevant
test sequence from the beginning. If one or both of these modules also fail, the design shall
be deemed not to have met the qualification requirements. If, however, both modules pass the
test sequence, the design shall be judged to have met the qualification requirements.

7 Major visual defects

For the purposes of design qualification and type approval, the following are considered to be
major visual defects:

a) broken, cracked, or torn external surfaces, including superstrates, substrates, frames and
junction boxes;
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b) bent or misaligned external surfaces, including superstrates, substrates, frames and
junction boxes to the extent that the installation and/or operation of the module would be
impaired.

c) a crack in a cell the propagation of which could remove more than 10 % of that cell's area
from the electrical circuit of the module;

d) bubbles or delaminations forming a continuous path between any part of the electrical
circuit and the edge of the module;

e) loss of mechanical integrity, to the extent that the installation and/or operation of the
module would be impaired.

8 Report

Following type approval, a certified report of the qualification
performance characteristics and details of any failures and re-tests
test agency in accordance with ISO/IEC 17025. The report
specification for the module. Each certificate or test report shalf' in
information:
a) atitle;

b) name and address of the test laboratory and loc 3 s were carried out;

i) reference to sampl

j) any deviations\ fron {0 glusions from the test method, and any other
information fecifi \ i itions:

k) measurements,
and photograp

for the contentof the certificate or report, and the date of issue;

n) where relevant, a statement to the effect that the results relate only to the items tested;

o) a statement that the certificate or report shall not be reproduced except in full, without the
written approval of the laboratory.

A copy of this report shall be kept by the manufacturer for reference purposes.
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8 Modules

5 kWh-m2

[

10.1
Visual inspection

’ Preconditioning ‘

- 10.2
Maximum power
determination

Insulation test

10.15
Wet leakage current test

2 Modules 2 Modules {\

e |

1 Module

1 Module
10.14 10.10 N N
Measurement of uv Precond|t|onlgg test Damp heat test
temperature coefficients| 15 kKWh-m
(see note 1) °C
[ 85 % RH
10.11
10.5 Thermal cycling test
NOCT 50 cycles 10.15
(see note 2) A0 L10+85°C Wet leakage current
l / \ / test
10.6 ) )\
Performance Humid}
at STC and NOCT (1) 1 Module 1 Module
I °Cto +85°C ( ﬁ
Control 10.7 win -
Mechanical Hailltest
load test

Performan:
at low irradi}(g;x&{

[

.8
Outdoof ex) suvrx\t 10.1
60 kWh- Robustness\of
minations te

AN
t-spo
duraqce te:
N

———

Repeat test
10.15
Wet leakage current test
IEC 584/05

May be omitted if IEC 61853 has been performed.

NOTE 1
In the case of modules not designed for open-rack mounting, the NOCT may be replaced by the

NOTE 2
equilibrium mean solar cell junction temperature in the standard

Figure 1 — Qualification test sequence
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Table 1 — Summary of test levels

Test Title Test conditions
10.1 Visual inspection See detailed inspection list in 10.1.2
10.2 Maximum power determination See IEC 60904-1
10.3 Insulation test Dielectric withstand at 1 000 V d.c. + twice the maximum
systems voltage for 1 min.
For modules with an area of less than 0,1 m2 the insulation
resistance shall be not less than 400 MQ. For modules with
an area larger than 0,1 m2. the measured insulation
resistance times the area of the module shall be not less
than 40 MQ[M2 measured at 500 V or mum systems
voltage, whichever is greater
10.4 Measurement of temperature See details in 10.4
coefficients (see note 1) See IEC 60904-10 for guidanc(\ x
10.5 Measurement of NOCT Total solar irradiance: 80
(see note 1) Ambient temperatu
Wind speed: 1 m- s—
10.6 Performance at STC and NOCT Cell temperatufe: 25 N CT
(see note 1) Irradiance: 1000(an 800 ‘m- EC 60904-3 reference
solar sm in an}bg dis |but|on
10.7 Performance at low irradiance erature:(25 @
(see note 1) <2 with [EC 60904-3 reference
fx diance distribution
10.8 Outdoor exposure test Wh rNNq/sBIar irradiation
10.9 Hot-spot enduraqce t F|v hour exppsure to 1 000 W-m-2 irradiance in worst-case
\t\t spot cowndition
10.10 uv precond| ion W total UV irradiation in the wavelength range from
280 m to 385 nm with 5 kWhin 2 UV irradiation in the
elength range from 280 nm to 320 nm
10.11 Therma\( 50 and 200 cycles from —40 °C to + 85 °C with STC peak
power current during 200 cycles
10.12 Hum@(x freez test 10 cycles from + 85 °C, 85 % RH to —40 °C
10.13 Ramphed{ telt > 1000 h at + 85 °C, 85 % RH

10.14 NRokustgess ‘of tégmination test | As in IEC 60068-2-21

10.15 We}kak esurregnt test See details in 10.15
For modules with an area of less than 0,1 m2 the insulation
resistance shall be not less than 400 MQ. For modules with
an area larger than 0,1 m2 the measured insulation
resistance times the area of the module shall be not less
than 40 MQI[m?2 to be measured at 500 V or maximum
systems voltage, whichever is greater

10.16 Mechanical load test Three cycles of 2 400 Pa uniform load, applied for 1 h to front
and back surfaces in turn.
Optional snow load of 5 400 Pa during last front cycle

10.17 Hail test 25 mm diameter ice ball at 23,0 m3-1, directed at 11 impact
locations

10.18 Bypass diode thermal test One hour at Iy, and 75 °C
One hour at 1,25 times I, and 75 °C

NOTE 1 These tests may be omitted if future IEC 61853 has been performed on this module type.
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9 Modifications

Any change in the design, materials, components or processing of the module may require a
repetition of some or all of the qualification tests to maintain type approval.

10 Test procedures

10.1 Visual inspection
10.1.1  Purpose

To detect any visual defects in the module.

10.1.2 Procedure

Carefully inspect each module under an illumination of no{ 0 ux for the

following conditions:

— cracked, bent, misaligned or torn external surfaces;
— broken cells;

— cracked cells;

— faulty interconnections or joints;

— cells touching one another or the frame;

— failure of adhesive bonds;

forming 2 coous .

— faulty termin ive ¥ i ;

— bubbles or delamination
module;

between a cell and the edge of the

— any other conditio i a rformance.

Make note of otog nature and position of any cracks, bubbles or

Visual condition ar than the major visual defects listed in Clause 7 are acceptable for the
purposes of type approval.

10.2 Maximum power determination
10.2.1 Purpose

To determine the maximum power of the module before and after the various environmental
tests. Repeatability of the test is the most important factor.

10.2.2 Apparatus

a) A radiant source (natural sunlight or a solar simulator class B or better in accordance with
IEC 60904-9).
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