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European foreword

The text of document 82/2127/FDIS, future edition 4 of IEC 60904-2, prepared by IEC/TC 82 "Solar
photovoltaic energy systems" was submitted to the IEC-CENELEC parallel vote and approved by
CENELEC as EN IEC 60904-2:2023.

The following dates are fixed:

» latest date by which the document has to be implemented at national (dop) 2024-04-24
level by publication of an identical national standard or by endorsement

+ latest date by which the national standards conflicting with the (dow) 2026-07-24
document have to be withdrawn

This document supersedes EN 60904-2:2015 and all of its amendments and corrigenda (if any).

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CENELEC shall not be held responsible for identifying any or all such patent rights.

Any feedback and questions on this document should be directed to the users’ national committee. A
complete listing of these bodies can be found on the CENELEC website.

Endorsement notice

The text of the International Standard IEC 60904-2:2023 was approved by CENELEC as a European
Standard without any modification.

In the official version, for Bibliography, the following notes have to be added for the standard indicated:

IEC 61215 (series) NOTE Approved as EN IEC 61215 (series)
IEC 61853-1 NOTE Approved as EN 61853-1
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Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications

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.

NOTE 1 Where an International Publication has been modified by common modifications, indicated by (mod), the
relevant EN/HD applies.

NOTE 2 Up-to-date information on the latest versions of the European Standards listed in this annex is available
here: www.cencenelec.eu.

Publication Year Title EN/HD Year

IEC 60891 - Photovoltaic devices - Procedures for EN IEC 60891 -
temperature and irradiance corrections to
measured |-V characteristics

IEC 60904-1 - Photovoltaic devices - Part 1: EN IEC 60904-1 -
Measurement of photovoltaic current-
voltage characteristics

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

IEC 60904-4 - Photovoltaic devices - Part 4: Photovoltaic EN IEC 60904-4 -
reference devices - Procedures for
establishing calibration traceability

IEC 60904-5 - Photovoltaic devices - Part 5: EN 60904-5 -
Determination of the equivalent cell
temperature (ECT) of photovoltaic (PV)
devices by the open-circuit voltage method

IEC 60904-7 - Photovoltaic devices - Part 7: Computation EN IEC 60904-7 -
of the spectral mismatch correction for
measurements of photovoltaic devices

IEC 60904-8 - Photovoltaic devices - Part 8: EN 60904-8 -
Measurement of spectral responsivity of a
photovoltaic (PV) device

IEC 60904-9 - Photovoltaic devices - Part 9: ClassificationEN I[EC 60904-9 -
of solar simulator characteristics

IEC 60904-10 - Photovoltaic devices - Part 10: Methods of EN I[EC 60904-10 -
linear dependence and linearity
measurements

IEC/TS 61836 - Solar photovoltaic energy systems - CLC/TS 61836
Terms, definitions and symbols
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

PHOTOVOLTAIC DEVICES -
Part 2: Requirements for photovoltaic reference devices

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.

IEC 60904-2 has been prepared by IEC technical committee 82: Solar photovoltaic energy
systems. It is an International Standard.

This fourth edition cancels and replaces the third edition published in 2015. This edition
constitutes a technical revision.

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

a) added calibration procedures for calibrating PV devices at maximum power by extending
the respective Clauses 12 and 13;

b) revised requirements for mandatory measurement of spectral responsivity, temperature
coefficients and linearity, depending on usage and allowing some measurements on
equivalent devices;

c) revised requirements for built-in shunt resistor;

d) added requirements for traceability of calibration explicitly.
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The text of this International Standard is based on the following documents:

Draft Report on voting

82/2127/FDIS 82/2151/RVD

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

The language used for the development of this International Standard is English.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/publications.

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

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under 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.

IMPORTANT - The "colour inside” logo on the cover page of this document 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.



https://www.iec.ch/members_experts/refdocs
https://www.iec.ch/publications
https://webstore.iec.ch/?ref=menu

STN EN IEC 60904-2: 2023 Urad pre normalizaciu, metroldgiu a skuSobnictvo Slovenskej republiky

IEC 60904-2:2023 © |IEC 2023 -5-

PHOTOVOLTAIC DEVICES -

Part 2: Requirements for photovoltaic reference devices

1 Scope

This part of IEC 60904 gives requirements for the classification, selection, packaging, marking,
calibration and care of photovoltaic reference devices.

This document applies to photovoltaic (PV) reference devices that are used to measure the
irradiance of natural or simulated sunlight for the purpose of quantifying the electrical
performance of photovoltaic devices (cells, modules and arrays). It does not cover photovoltaic
reference devices for use under concentrated sunlight.

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 60891, Photovoltaic devices — Procedures for temperature and irradiance corrections to
measured [-V characteristics

IEC 60904-1, Photovoltaic devices — Part 1: Measurement of photovoltaic current-voltage
characteristics

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

IEC 60904-4, Photovoltaic devices — Part 4: Photovoltaic reference devices — Procedures for
establishing calibration traceability

IEC 60904-5, Photovoltaic devices — Part 5: Determination of the equivalent cell temperature
(ECT) of photovoltaic (PV) devices by the open-circuit voltage method

IEC 60904-7, Photovoltaic devices — Part 7: Computation of the spectral mismatch correction
for measurements of photovoltaic devices

IEC 60904-8, Photovoltaic devices — Part 8: Measurement of spectral responsivity of a
photovoltaic (PV) device

IEC 60904-9, Photovoltaic devices — Part 9: Classification of solar simulator characteristics

IEC 60904-10, Photovoltaic devices — Part 10: Methods of linear dependence and linearity
measurements

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

koniecnahladu - textdalej pokracuje v platenejverzii STN



	ENIEC60904-2{2023}e.pdf_en.PDF
	Annex ZA (normative)Normative references to international publicationswith their corresponding European publications

	iec60904-2{ed4.0}b.pdf.pdf
	English 
	CONTENTS
	FOREWORD
	1 Scope
	2 Normative references
	3 Terms and definitions
	4 Selection of reference device
	4.1 General requirements
	4.2 Additional requirements for single reference cell in a multi-cell package
	4.3 Additional requirements for reference modules
	4.4 Requirements for built-in shunt resistors

	5 Temperature measurement
	6 Electrical connections
	7 Calibration
	7.1 General requirements
	7.2 Calibration value(s)
	7.3 Spectral responsivity
	7.4 Temperature coefficients
	7.5 Linearity

	8 Documentation and report
	8.1 General
	8.2 Device documentation
	8.3 Calibration report

	9 Marking
	10 Packaging
	10.1 Recommended packaging for use in natural sunlight
	10.2 Recommended packaging for use under solar simulators
	10.3 Single cell package

	11 Care of reference devices
	12 Usage of reference devices
	13 Calibration of secondary reference devices against a primary reference cell
	13.1 General
	13.2 Natural sunlight
	13.3 Simulated sunlight
	13.4 Test procedure
	13.5 Additional measurements
	13.5.1 Spectral responsivity
	13.5.2 Temperature coefficient(s)
	13.5.3 Linearity


	14 Calibration of working reference device against a secondary reference device
	Bibliography
	Figure 1 – Single cell package
	Figure 2 – Single reference cell in a multi-cell package

	Français 
	SOMMAIRE
	AVANT-PROPOS
	1 Domaine d’application
	2 Références normatives
	3 Termes et définitions
	4 Sélection des dispositifs de référence
	4.1 Exigences générales
	4.2 Exigences supplémentaires pour une cellule de référence unique dans un boîtier multicellule
	4.3 Exigences supplémentaires pour les modules de référence
	4.4 Exigences pour les résistances de shunt intégrées

	5 Mesurage de la température
	6 Connexions électriques
	7 Étalonnage
	7.1 Exigences générales
	7.2 Valeur(s) d’étalonnage
	7.3 Sensibilité spectrale
	7.4 Coefficients de température
	7.5 Linéarité

	8 Documentation et rapport
	8.1 Généralités
	8.2 Documentation du dispositif
	8.3 Rapport d’étalonnage

	9 Marquage
	10 Conditionnement
	10.1 Conditionnement recommandé pour l’utilisation en éclairement solaire naturel
	10.2 Conditionnement recommandé pour l’utilisation avec simulateurs solaires
	10.3 Boîtier pour cellule individuelle

	11 Précautions relatives aux dispositifs de référence
	12 Utilisation des dispositifs de référence
	13 Étalonnage des dispositifs secondaires de référence par rapport à une cellule primaire de référence
	13.1 Généralités
	13.2 Éclairement solaire naturel
	13.3 Éclairement solaire simulé
	13.4 Procédure d’essai
	13.5 Mesurages supplémentaires
	13.5.1 Sensibilité spectrale
	13.5.2 Coefficient(s) de température
	13.5.3 Linéarité


	14 Étalonnage du dispositif de travail de référence par rapport à un dispositif secondaire de référence
	Bibliographie
	Figure 1 – Boîtier d’une cellule individuelle
	Figure 2 – Cellule de référence unique dans un boîtier multicellule


	Prázdna strana
	Prázdna strana



