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Foreword

The text of document 82/164/FDIS, future edition 1 of IEC 61725, prepared by IEC TC 82,
Solar photovoltaic energy systems, was submitted to the IEC-CENELEC parallel vote and was
approved by CENELEC as EN 61725 on 1997-07-01.

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) 1898-04-01

- latest date by which the national standards conflicting
with the EN have to be withdrawn (dow) 1998-04-01

Endorsement notice

The text of the International Standard IEC 61725:1997 was approved by CENELEC as a
European Standard without any modification.



NORME
INTERNATIONALE

INTERNATIONAL
STANDARD

CEI
IEC

61725

Premiere édition
First edition
1997-05

Expression analytique
des profils solaires journaliers

Analytical expression
for daily solar profiles

© IEC 1997 Droits de reproduction réservés — Copyright - all rights reserved

Aucune partie de cette publication ne peut étre reproduite ni utilisée  No part of this publication may be reproduced or utilized in
sous queique forme gue ce soit et par aucun procédeé, électronique  any form or by any means, electronic or mechanical, including
ou mécanique, y compris la photocopie et les microfilms, sans  photocopying and microfilm, without permission in writing from

l'accord écrit de I'éditeur. the publisher.
International Electrotechnical Commission 3, rue de Varembé Geneva, Switzerland
IEC web site hitp: //www.iec.ch

Telefax: +41 22 919 0300 e-mail: inmail@iec.ch

Commission Electrotechnique Internationale
International Electrotechnical Commission
MemayHapoaHas 3nekrpotextndecuana Komuccua

CODE PRIX
PRICE CODE G

Pour prix, voir catalogue en vigueur

" For price, see current catalogue



61725 © IEC:1997 -3-

CONTENTS
Page

FOREWORD ...ttt sttt ettt et e e e e e e eaeeeeseeeeeeeennans 5
INTRODUGCTION L.ttt e e s e e st eaann s aa e e aeeeeeeaaeseeeeeeesanane 7
Clause

LI S oo o 1= TSSOSO ORT RO 9
P = 14 1o o OO OO SO USRS 9
3  Analytical solar irradiance proﬁle ......... SO 11
4 RanNges Of VALY ..c.eeiiiieeer et r ettt stee s e e rr e e e e ar e sas e s e s et s s san s e sas e nesenbeeas 11
5 EXAMPIES..ccniotiiiieiiresteeeete et eane e r s eaens eetereeeeteeraeareraaneas e 13
Figures

1 Definition of symbaols..l....ClILL A IDARD PREVEIEW - s 9
2 Examples of analytical solar.irradiante Profiles dm la e it erriiiciee e ceeeeeeeree e 13

3 Range of validity of the analytical solar irradiance profiles ..........ccccoeeevvevvrvriiiieeeeeennn, 13



61725 © IEC:1997 -5-

5)

6)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

ANALYTICAL EXPRESSION FOR DAILY SOLAR PROFILES

FOREWORD

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.

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.

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.

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 correspondmg national or regional standard shall be clearly
indicated in the latter.

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.

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.61725 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
82/164/FDIS -82/169/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.
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INTRODUCTION

This International Standard provides module manufacturers, installers and users with a means
for synthesizing solar irradiance profiles. These profiles can be used as a reference in
conjunction with user-supplied performance simulation programs for sizing and comparing
photovoltaic systems. They can also be used in tenders or proposals.

NOTE - To compare PV systems, perform system sizing and evaluate specific PV system performance, other
parameters such as ambient temperature, wind speed, spectral irradiance distribution and PV device
characteristics are required. ’
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ANALYTICAL EXPRESSION FOR DAILY SOLAR PROFILES

1 Scope

This procedure provides a normative equation for analytically deriving a set of data points or a
curve of irradiance versus time of day for a synthetic solar day.

The coefficients of the normative equation for the analytical solar irradiance profiles are
determined from measured or estimated values of maximum solar irradiance, daily solar
irradiation and the number of daylight hours. These three input data define the curve of the
analytical solar irradiance profiles. Depending on the objectives, these data may represent, for
example, the worst winter day of a certain place, or the average day of a summer season, etc.

CAUTION - While the results from the normative equation match measured clear sky data reasonably well, it is not
intended to predict or simulate a real day. A daily solar irradiance. profile is defined based on user-selected values
for peak irradiance, daily irradiation and total daylight hours.

2 Definitions

The following symbols are defined and illustrated in figure 1:

G = solar irradiance, W-m—2
Gmax = the desired maximum solar irradiance at solar noon (t = 0), W-m—2
H = daily solar irradiation, Wh-m=2
Hy = the desired daily solar irradiation for the synthesized solar day profile, Wh-m=2
‘t = time of day . |
‘—ty = time of sunrise
+iy = time of sunset
h = daylight hours (2-1;), hours

A Irradiance, G

max

Irradiation, H

Sunrise Sunset
t=| —t t=0 tl= +1
[« h=21, >|
Time of day
IEC 676197

Figure 1 — Definition of symbols
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