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5E\STI STANDARDI EESSONA NATIONAL FOREWORD

R?% v Eesti standard EVS-EN This Estonian standard EVS-EN
6 %2002 sisaldab Euroopa standardi | 61724:2002 consists of the English text of
EN 24:1998 ingliskeelset teksti. the European standard EN 61724:1998.
Kéesol ument on jéustatud This document is endorsed on 18.12.2002
18.12.20 elle kohta on avaldatud with the notification being published in the
teade Eesti §tandardiorganisatsiooni official publication of the Estonian national
ametlikus valj es. standardisation organisation.
Standard on katt av Eesti The standard is available from Estonian
standardiorganisat |p@st. standardisation organisation.
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Photovoltaic system performance monitoring
Guidelines for measurement, data exchange and analysis
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Surveillance des qualités de Uberwachung des Betriebsverhaltens
fonctionnement des systémes photovoltaischer Systeme - Leitfaden fir
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This European Standard was approved by CENELEC on 1998-08-01. CENELEC members are bound to
comply with the CEN/CENELEC Internal Regulations which stipulate the conditions for giving this
European Standard the status of a national standard without any alteration.

Up-to-date lists and bibliographical references concerning such national standards may be obtained on
application to the Central Secretariat or to any CENELEC member.

This European Standard exists in three official versions (English, French, German). A version in any other
language made by translation under the responsibility of a CENELEC member into its own language and
notified to the Central Secretariat has the same status as the official versions.
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Annex ZA (normative)

Normative references to international publications
with their corresponding European publications

This European Standard incorporates by dated or undated reference, provisions from other
publications. These normative references are cited at the appropriate places in the text and
the publications are listed hereafter. For dated references, subsequent amendments to or
revisions of any of these publications apply to this European Standard only when incorporated
in it by amendment or revision. For undated references the latest edition of the publication
referred to applies {including amendments).

NOTE: When an international publication has been modified by common modifications, indicated by {mod), the
relevant EN/HD applies.

Publication Year Title EN/HD Year

IEC 60904-2 1989 Photovoltaic devices EN 60904-2 1993

Al 1998 Part 2: Requirements for reference solar A1 1998
cells

IEC 60904-6 1994  Part 6: Requirements for reference solar EN 60904-6 1994

A1l 1998 modules A1 1998

IEC 61194 (mod) 1992  Characteristic parameters of stand-alone EN 61194 1995
photovoltaic (PV) systems

[EC 61829 1995  Crystalline silicon photovoltaic (PV) array EN 61829 1998

On-site measurement of 1-V characteristics
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Foreword

The text of document 82/189/FDIS, future edition 1 of IEC 61724, prepared by |IEC TC 82,
Solar photovoltaic energy systems, was submitted to the IEC-CENELEC parallel vote and was
approved by CENELEC as EN 61724 on 1998-08-01.

The following dates were fixed:

— latest date by which the EN has to be implemented
at national level by publication of an identical
national standard or by endorsement {dop) 1999-05-01

~ latest date by which the national standards conflicting
with the EN have to be withdrawn {dow) 2001-05-01

Annexes designated "normative” are part of the body of the standard.
Annexes designated "informative" are given for information only.

In this standard, annex ZA is normative and annex A is informative.
Annex ZA has been added by CENELEC.

Endorsement notice

The text of the International Standard IEC 61724:1998 was approved by CENELEC as a
European Standard without any maodification.
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Numbering

As from 1 January 1997 all IEC publications are issued with a designation in the
60000 series.

Consolidated publications

Consolidated versions of some IEC publications including amendments are

vailable. For example, edition numbers 1.0, 1.1 and 1.2 refer, respectively, to the
e publication, the base publication incorporating amendment 1 and the base
ication incorporating amendments 1 and 2.

Validj f this publication
The techfiical_content of IEC publications is kept under constant review by the IEC,
thus ensu at the content reflects current technology.

Information r g to the date of the reconfirmation of the publication is available
in the IEC ca

Information on the bjectg under consideration and work in progress undertaken by
the technical commit?/vhich has prepared this publication, as well as the list of
publications issued, i @ found at the following IEC sources:

* |EC web site*

* Catalogue of IEC pl@kions
Published yearly with fegular updates
(On-line catalogue)*

« IEC Bulletin /K

Available both at the IEC web@‘ and as a printed periodical

Terminology, graphical and Ietter@ﬁols

For general terminology, readers are sed to IEC 60050: International
Electrotechnical Vocabulary (IEV). ég

For graphical symbols, and letter symbols a igns approved by the IEC for
general use, readers are referred to publications IE 0027: Letter symbols to be
used in electrical technology, |IEC 60417: Graphi bols for use on equipment.
Index, survey and compilation of the single sheets a 617: Graphical symbols

for diagrams. :
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* See web site address on title page.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

DELINES FOR MEASUREMENT, DATA EXCHANGE AND ANALYSIS
®
:O FOREWORD

The IEC (Interr@val Electrotechnical Commission) is a worldwide organization for standardization comprising
all national ele chnical committees (IEC National Committees). The object of the IEC is to promote
international co-o n on all questions concerning standardization in the electrical and electronic fields. To
this end and in a to other activities, the IEC publishes International Standards. Their preparation is
entrusted to technic mittees; any IEC National Committee interested in the subject dealt with may
participate in this prep work. International, governmental and non-governmental organizations liaising
with the IEC also participét this preparation. The IEC collaborates closely with the International Organization
for Standardization (IS accordance with conditions determined by agreement between the two
organizations.

)5 PHOTOVOLTAIC SYSTEM PERFORMANCE MONITORING —

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

The documents produced have the form of recommendations for international use and are published in the form
of standards, technical reports or guide@ they are accepted by the National Committees in that sense.
c

In order to promote international unification, JEC National Committees undertake to apply IEC International
Standards transparently to the maximu@nt possible in their national and regional standards. Any
divergence between the IEC Standard a orresponding national or regional standard shall be clearly
indicated in the latter. A

equipment declared to be in conformity with one of itsfst ngards.

The IEC provides no marking procedure to indi@igs approval and cannot be rendered responsible for any
Attention is drawn to the possibility that some of the e@s of this International Standard may be the subject

of patent rights. The IEC shall not be held responsible f ntifying any or all such patent rights.

International Standard IEC 61724 has been prepa by IEC technical committee 82: Solar

photovoltaic energy systems. 0

The text of this standard is based on the following docume@

FDIS Report on v'
82/189/FDIS 82/201/RVD

&

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

Annex A is for information only. 6

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

0
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INTRODUCTION

This\standard describes general guidelines for the monitoring and analysis of the electrical
ance of photovoltaic (PV) systems. It does not describe the performance of discrete
ents, but concentrates on evaluating the performance of an array as part of a PV

Pt

The intsgof the data analysis is to provide a performance summary suitable for comparing PV

installatio 9 different sizes, operating in different climates, and providing energy for different

uses, in sO -’ way that the relative merits of different designs or operating procedures
ant!

become evid Simpler methods might be more cost effective for small, solar home or
domestic stand@e systems.

Guidelines are al luded which describe a file format to be used for the exchange of
monitoring data betwgén)organizations.

The use of a microproce ased data acquisition system for monitoring is required.
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PHOTOVOLTAIC SYSTEM PERFORMANCE MONITORING -
GUIDELINES FOR MEASUREMENT, DATA EXCHANGE AND ANALYSIS

>

1 S
This Inter | Standard recommends procedures for the monitoring of energy-related PV
system char istics such as in-plane irradiance, array output, storage input and output and

purpose of thes cedures is to assess the overall performance of PV systems configured as

power conditio input and output; and for the exchange and analysis of monitored data. The
stand-alone or u ;@ﬁd-connected, or as hybridised with non-PV power sources such as
d

engine generators ind turbines.

cost of the measurement ment.
//‘

The following normative document@ntain provisions which, through reference in this text,

This standard may not @asplicable to small stand-alone systems due to the relatively high

2 Normative references

constitute provisions of this Intern nal Standard. At the time of publication, the editions
indicated were valid. All normative uments are subject to revision, and parties to
agreements based on this Internatio dard are encouraged to investigate the possibility
of applying the most recent editions of t mative documents indicated below. Members of
IEC and ISO maintain registers of currently International Standards.

*
IEC 60904-2:1989, Photovoltaic devices — Part/ quirements for reference solar cells
Amendment 1 (1998)

IEC 60904-6:1994, Photovoltaic devices — Part 6: R%ements for reference solar modules

Amendment 1 (1998) 0

IEC 61194:1992, Characteristic parameters of stand—alone%voltaic (PV) systems

IEC 61829:1995, Crystalline silicon photovoltaic (PV) arra@ On-site measurement of

I-V characteristics

Parameters to be measured are shown in table 1 and figure 1. Othe@ameters can be
calculated from the measured data in real time by the data acquisition systemsfsoftware. Note
that all blocks in figure 1 can represent multiple components. The measur ameters and
array characteristics are defined in IEC 61194.

3 Measured parameters

The parasitic power drawn by all ancillary systems shall be considered a power Io@ e PV
plant and shall not be considered a load. All monitoring systems not essential for the o

of the PV plant shall be considered part of the load. The monitoring equipment may
major part of the overall power consumption, and the end user should be made awa hat
supplemental power may be required to satisfy the total load requirement.






