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INTERNATIONAL ELECTROTECHNICAL COMMISSION

PHOTOVOLTAIC DEVICES -

Part 7: Computation of the spectral mismatch correction
for measurements of photovoltaic devices

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization con.risi. q
all national electrotechnical committees (IEC National Committees). The object of IEC is to obro.»ote
international co-operation on all questions concerning standardization in the electrical and electronic fie'ds. To
this end and in addition to other activities, IEC publishes International Standards, Technica. 3pe ifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referreu to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committec interested
in the subject dealt with may participate in this preparatory work. International, goveiymental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC ~c'laborates closely
with the International Organization for Standardization (ISO) in accordance with cc dition: determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as 1.2irly . s possible, an international
consensus of opinion on the relevant subjects since each technical commiti e his representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international ¢ ~.and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made t~ ens 're that the technical content of IEC
Publications is accurate, IEC cannot be held responsible far tk2 way Iin which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National C. mm.‘tees undertake to apply IEC Publications
transparently to the maximum extent possible in their ‘nationc' and regional publications. Any divergence
between any IEC Publication and the corresponding natio. al o' regional publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestation of coi formity. Independent certification bodies provide conformity
assessment services and, in some areas, acccas 0 |IEC marks of conformity. IEC is not responsible for any
services carried out by independent certificat'an hou :s.

All users should ensure that they have the lar st edition of this publication.

No liability shall attach to IEC or its ¢'rec. e, employees, servants or agents including individual experts and
members of its technical committees anc IEC National Committees for any personal injury, property damage or
other damage of any nature wk~atsc »ver, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the =hlicet on, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the ‘Normauve references cited in this publication. Use of the referenced publications is
indispensable for the ~=rrec application of this publication.

Attention is drawn tc the »ossibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shali ‘ot be held responsible for identifying any or all such patent rights.

International tandard IEC 60904-7 has been prepared by IEC technical committee 82: Solar
photovoltaic encrgy systems.

lis“/auith edition cancels and replaces the third edition published in 2008. It constitutes a
technical (evision.

12e main technical changes with respect to the previous edition are as follows:

For better compatibility and less redundancy, the clause “Determination of test spectrum”
refers to IEC 60904-9.

The spectral mismatch factor is called SMM instead of MM to enable differentiation to the
angular mismatch factor AMM and spectral angular mismatch factor SAMM.

Formulae for the derivation and application of the spectral mismatch factor SMM are
added.

Links to new standards are given, e.g. concerning multi-junction devices.
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e Corrected wording (responsivity instead of response and irradiance instead of intensity).

The text of this International Standard is based on the following documents:

FDIS Report on voting
82/1590/FDIS 82/1605/RVD

Full information on the voting for the approval of this International Standard 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.

A list of all parts of IEC 60904 series, published under the general title Photovoltaic devi-es,
can be found on the IEC website.

The committee has decided that the contents of this document will remain unchangeu until the
stability date indicated on the IEC website under "http://webstore.iec.ch" in.the data related to
the specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.
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PHOTOVOLTAIC DEVICES -

Part 7: Computation of the spectral mismatch correction
for measurements of photovoltaic devices

1 Scope

This part of IEC 60904 describes the procedure for correcting the spectral mismatch >rror
introduced in the testing of a photovoltaic device, caused by the mismatch between ti e tust
spectrum and the reference spectrum (e.g. AM1.5 spectrum) and by the mismatch tetw-=en
the spectral responsivities (SR) of the reference device and of the device urde: tes* and
therewith reduce the systematic uncertainty. This procedure is valid for s! qale-;action
devices but the principle may be extended to cover multi-junction devices.

The purpose of this document is to give guidelines for the correction of th= spc 'tral mismatch
error, should there be a spectral mismatch between the test spectrim <nd ..he reference
spectrum as well as between the reference device SR and the.dr.ice »ider test SR. The
calculated spectral mismatch correction is only valid for the speci.~ cc mbination of test and
reference devices measured with a particular test spectrum.

Since a PV device has a wavelength-dependent spectra recnonsivity, its performance is
significantly affected by the spectral distribution of ‘he “'ncic ent radiation, which in natural
sunlight varies with several factors such as location, wveather, time of year, time of day,
orientation of the receiving surface, etc., and with-a s»lar simulator varies with its type and
conditions. If the irradiance is measured with ‘2 thermopile-type radiometer (that is not
spectrally selective) or with a PV reference device (IEC 60904-2), the spectral irradiance
distribution of the incoming light must be krown to make the necessary corrections to obtain
the performance of the PV device under t~e -eference spectral irradiance distribution defined
in IEC 60904-3.

If a reference PV device or a therriop.'=(ype detector is used to measure the irradiance, then,
following the procedure given n .his document, it is possible to calculate the spectral
mismatch correction necessair, .to obtain the short-circuit current of the device under test
under the reference spectral irradiance distribution in IEC 60904-3 or any other reference
spectrum. If the reference F / Fevice has the same relative spectral responsivity as the device
under test then the reircrence device automatically takes into account deviations of the
measured spectral.irraciance distribution from the reference spectral irradiance distribution,
and no further correcticn of spectral mismatch errors is necessary. In this case, location and
weather condit.cns are ot critical when the reference device method is used for performance
measurenien.: u.der natural sunlight. Also, for identical relative SRs, the spectral
classificatio.» o1 the simulator is not critical for measurements with solar simulators.

If the neiformance of a PV device is measured using a known spectral irradiance distribution,
ite short-c'rcuit current at any other spectral irradiance distribution can be computed using the
sp2ctral responsivity of the PV device under test.

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.
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