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Consolidated publications
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available. For example, edition numbers 1.0, 1.1 and 1.2 refer, respectively, to the
base publication, the base publication incorporating amendment 1 and the base
publication incorporating amendments 1 and 2.

Validity of this publication

The technical content of IEC publications is kept under constant review by the IEC,
thus ensuring that the content reflects current technology.
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Information on the subjects under consideration and work in progress undertaken by
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publications issued, is to be found at the following IEC sources:

• IEC web site*
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Published yearly with regular updates
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Available both at the IEC web site* and as a printed periodical
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Index, survey and compilation of the single sheets and IEC 60617: Graphical symbols
for diagrams.

*  See web site address on title page.

This docum
ent is a preview generated by EVS



INTERNATIONAL
STANDARD

IEC
61724

First edition
1998-04

Photovoltaic system performance monitoring –
Guidelines for measurement,
data exchange and analysis

Suivi des performances des systèmes photovoltaïques –
Recommandations pour les mesures, et le transfert
et l’analyse des données

 Commission Electrotechnique Internationale
 International Electrotechnical  Commission

PRICE CODE

 IEC 1998    Copyright - all rights reserved

No part of this publication may be reproduced or utilized in any form or by any means, electronic or
mechanical, including photocopying and microfilm, without  permission in writing  from the publisher.

International Electrotechnical Commission 3, rue de Varembé  Geneva, Switzerland
Telefax: +41 22 919 0300 e-mail: inmail@iec.ch  IEC web site  http: //www.iec.ch

Q
For price, see current  catalogue

This docum
ent is a preview generated by EVS



– 2 – 61724 © IEC:1998(E)

CONTENTS

Page

FOREWORD ................................................................................................................... 3

INTRODUCTION ............................................................................................................. 4

Clause

1 Scope ....................................................................................................................... 5

2 Normative references................................................................................................ 5

3 Measured parameters ............................................................................................... 5

4 Monitoring method .................................................................................................... 7

4.1 Measurement of irradiance .............................................................................. 7

4.2 Measurement of ambient air temperature ......................................................... 7

4.3 Measurement of wind speed ............................................................................ 7

4.4 Measurement of module temperature ............................................................... 7

4.5 Measurement of voltage and current ................................................................ 8

4.6 Measurement of electrical power...................................................................... 8

4.7 Data acquisition system ................................................................................... 8

4.8 Sampling interval ............................................................................................. 8

4.9 Data processing operation ............................................................................... 8

4.10 Recording interval, τr (expressed in hours) ....................................................... 8

4.11 Monitoring period ............................................................................................. 9

5 Documentation ......................................................................................................... 9

6 Data format .............................................................................................................. 9

6.1 Separate header with multiple data records...................................................... 9

6.2 Single record format ........................................................................................ 10

7 Check of data quality ................................................................................................ 10

8 Derived parameters .................................................................................................. 11

8.1 Global irradiation ............................................................................................. 11

8.2 Electrical energy quantities .............................................................................. 12

8.3 BOS component performance .......................................................................... 13

8.4 System performance indices ............................................................................ 14

Annex A (informative)  A suggested method of checking the data acquisition system ...... 16

Figure 1 – Parameters to be measured in real time .......................................................... 7

Table 1 – Parameters to be measured in real time ........................................................... 6

Table  2 – Derived parameters ......................................................................................... 12

This docum
ent is a preview generated by EVS



61724 © IEC:1998(E) – 3 –

INTERNATIONAL ELECTROTECHNICAL COMMISSION
___________

PHOTOVOLTAIC SYSTEM PERFORMANCE MONITORING –
GUIDELINES FOR MEASUREMENT, DATA EXCHANGE AND ANALYSIS

FOREWORD

1) The IEC (International Electrotechnical Commission) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of the 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, the IEC publishes International Standards. 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. The 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 the 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 National Committees.

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

4) In order to promote international unification, IEC National Committees undertake to apply IEC International
Standards transparently to the maximum extent possible in their national and regional standards. Any
divergence between the IEC Standard and the corresponding national or regional standard shall be clearly
indicated in the latter.

5) The IEC provides no marking procedure to indicate its approval and cannot be rendered responsible for any
equipment declared to be in conformity with one of its standards.

6) Attention is drawn to the possibility that some of the elements of this International Standard may be the subject
of patent rights. The IEC shall not be held responsible for identifying any or all such patent rights.

International Standard IEC 61724 has been prepared by IEC technical committee 82: Solar
photovoltaic energy systems.

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

FDIS Report on voting

82/189/FDIS 82/201/RVD

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

Annex A is for information only.

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

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

The intent of the data analysis is to provide a performance summary suitable for comparing PV
installations of different sizes, operating in different climates, and providing energy for different
uses, in such a way that the relative merits of different designs or operating procedures
become evident. Simpler methods might be more cost effective for small, solar home or
domestic stand-alone systems.

Guidelines are also included which describe a file format to be used for the exchange of
monitoring data between organizations.

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

1 Scope

This International Standard recommends procedures for the monitoring of energy-related PV
system characteristics such as in-plane irradiance, array output, storage input and output and
power conditioner input and output; and for the exchange and analysis of monitored data. The
purpose of these procedures is to assess the overall performance of PV systems configured as
stand-alone or utility grid-connected, or as hybridised with non-PV power sources such as
engine generators and wind turbines.

This standard may not be applicable to small stand-alone systems due to the relatively high
cost of the measurement equipment.

2 Normative references

The following normative documents contain provisions which, through reference in this text,
constitute provisions of this International Standard. At the time of publication, the editions
indicated were valid. All normative documents are subject to revision, and parties to
agreements based on this International Standard are encouraged to investigate the possibility
of applying the most recent editions of the normative documents indicated below. Members of
IEC and ISO maintain registers of currently valid International Standards.

IEC 60904-2:1989, Photovoltaic devices – Part 2: Requirements for reference solar cells
Amendment 1 (1998)

IEC 60904-6:1994, Photovoltaic devices – Part 6: Requirements for reference solar modules
Amendment 1 (1998)

IEC 61194:1992, Characteristic parameters of stand-alone photovoltaic (PV) systems

IEC 61829:1995, Crystalline silicon photovoltaic (PV) array – On-site measurement of
I-V characteristics

3 Measured parameters

Parameters to be measured are shown in table 1 and figure 1. Other parameters can be
calculated from the measured data in real time by the data acquisition system's software. Note
that all blocks in figure 1 can represent multiple components. The measured parameters and
array characteristics are defined in IEC 61194.

The parasitic power drawn by all ancillary systems shall be considered a power loss of the PV
plant and shall not be considered a load. All monitoring systems not essential for the operation
of the PV plant shall be considered part of the load. The monitoring equipment may present a
major part of the overall power consumption, and the end user should be made aware that
supplemental power may be required to satisfy the total load requirement.
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