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BS EN 61683:2000

National foreword

This British Standard is the official English language version of EN 61683:2000. It is
identical with TEC 61683:1999.

The UK participation in its preparation was entrusted to Technical Committee
GEL/82, Solar photovoltaic energy systems, which has the responsibility to:

— aid enquirers to understand the text;

— present to the responsible international/European committee any enquiries
on the interpretation, or proposals for change, and keep the UK interests
informed,

— monitor related international and European developments and promulgate
them in the UK.

A list of organizations represented on this committee can be obtained on request to
its secretary.

From 1 January 1997, all IEC publications have the number 60000 added to the old
number. For instance, IEC 27-1 has been renumbered as [EC 60027-1|. For a period
of time during the change over from one numbering system to the other,
publications may contain identifiers from both systems.

Cross-references

Attention is drawn to the fact that CEN and CENELEC Standards normally include
an annex which lists normative references to international publications with their
corresponding European publications. The British Standards which implement these
international or European publications may be found in the BSI Standards
Catalogue under the section entitled “International Standards Correspondence
Index”, or by using the “Find” facility of the BSI Standards Electronic Catalogue.

A British Standard does not purport to include all the necessary provisions of a
contract. Users of British Standards are responsible for their correct application.

Compliance with a British Standard does not of itself confer immunity
from legal obligations.

Summary of pages

This document comprises a front cover, an inside front cover, the EN title page,
pages 2 to 21 and a back cover.

The BSI copyright notice displayed in this document indicates when the document
was last issued.

This British Standard, having Amendments issued since publication
been prepared under the
direction of the Electrotechnical Amd. No. Date Comments

Sector Committee, was published
under the authority of the
Standards Committee and comes
into effect on 15 November 2000
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Photovoltaic systems - Power conditioners
Procedure for measuring efficiency
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Systémes photovoltaiques Photovoltaische Systeme
Conditionneurs de puissance Stromrichter - Verfahren zu Messung
Procédure de mesure du rendement des Wirkungsgrades
(CEl 61683:1999) (IEC 61683:1999)

This European Standard was approved by CENELEC on 2000-01-01. 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.

CENELEC members are the national electrotechnical committees of Austria, Belgium, Czech Republic,
Denmark, Finland, France, Germany, Greece, Iceland, Ireland, Italy, Luxembourg, Netherlands, Norway,
Portugal, Spain, Sweden, Switzerland and United Kingdom.
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Européisches Komitee flr Elektrotechnische Normung

Central Secretariat: rue de Stassart 35, B - 1050 Brussels

© 2000 CENELEC - All rights of exploitation in any form and by any means reserved worldwide for CENELEC members.
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Foreword

The text of document 82/229/FDIS, future edition 1 of IEC 61683, prepared by IEC TC 82,
Solar photovoltaic energy systems, was submitted to the IEC-CENELEC parallel vote and was
approved by CENELEC as EN 61683 on 2000-01-01.

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) 2000-10-01

— latest date by which the national standards conflicting
with the EN have to be withdrawn (dow) 2003-01-01

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 annexes A, B, C and D are informative.
Annex ZA has been added by CENELEC.

Endorsement notice

The text of the International Standard IEC 61683:1999 was approved by CENELEC as a
European Standard without any modification.
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INTRODUCTION

Among the principal characteristics of power conditioners, efficiency is considered as an
important factor. A standardized procedure for measuring the efficiency of power conditioners
is necessary for their widespread use in photovoltaic systems by increasing the reliability of
their claimed efficiency.

Generally speaking, power conditioner efficiency is affected by the following parameters:

— power level;

— input voltage;

— output voltage;

— power factor;

— harmonic content;
— load non-linearity;
— temperature.

These parameters are considered to be included in the test condition of this standard
explicitly or implicitly.

The purpose of this standard is to provide the means to evaluate the intrinsic efficiency of
power conditioners by a direct measurement of input and output power in the factory.
Therefore, indirect items such as maximum power-point tracking accuracy are outside the
scope of this document. It is expected that those will be dealt with in future relevant IEC
standard(s).
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PHOTOVOLTAIC SYSTEMS - POWER CONDITIONERS -
PROCEDURE FOR MEASURING EFFICIENCY

1 Scope

This standard describes guidelines for measuring the efficiency of power conditioners used in
stand-alone and utility-interactive photovoltaic systems, where the output of the power conditioner
is a stable a.c. voltage of constant frequency or a stable d.c. voltage. The efficiency is
calculated from a direct measurement of input and output power in the factory. An isolation
transformer is included where it is applicable.

2 Normative reference

The following normative documents contain provisions which, through reference in this text,
constitute provisions of this International Standard. For dated references, subsequent
amendments to, or revisions of, any of these publications do not apply. However, 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. For undated
references, the latest edition of the normative document referred to applies. Members of IEC
and ISO maintain registers of currently valid International Standards.

IEC 60146-1-1:1991, Semiconductor convertors — General requirements and line commutated
convertors — Part 1-1: Specifications of basic requirements

3 Definitions

For the purposes of this standard, the following definitions apply. All efficiency definitions are
applied to electric power conversion alone and do not consider any heat production. The
above normative references contain other definitions.

In annex A, the definition of power conditioner is given. Power efficiency and conversion
factor are explained in annex B.

3.1

rated output efficiency

ratio of output power to input power when the power conditioner is operating at its rated
output

3.2

partial output efficiency

ratio of output power to input power when the power conditioner is operating below its rated
output

3.3
energy efficiency
ratio of output energy to input energy during an identified period
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3.4

efficiency tolerance

permissible tolerance between the manufacturer's specified efficiency and the measured
efficiency

3.5
PV array simulator
simulator which has |-V characteristics equivalent to a PV array

3.6
no-load loss
input power of the power conditioner when its load is disconnected or its output power is zero

3.7

standby loss

for a utility interactive power conditioner, power drawn from the utility grid when the power
conditioner is in standby mode. For a stand-alone power conditioner, d.c. input power when
the power conditioner is in standby mode

3.8

maximum power point tracking (MPPT)

control strategy whereby the power conditioner input voltage is always at or near the
maximum power point of the PV array

4 Efficiency measurement conditions

Efficiency shall be measured under the matrix of conditions as described in the following
clauses and table 1. Specific conditions may be excluded by mutual agreement when those
conditions are outside the manufacturer's allowable operating range. The resulting data shall
be presented in tabular form and may also be presented graphically.

NOTE For example, stand-alone power conditioners are typically designed to handle short-term overload signifi-
cantly above the rated power. The test at 120 % of rated capacity is included to give an indication of the
performance of the power conditioner under these conditions. Some power conditioners are not designed to

provide more than their rated output and might be damaged if operated at 120 % of rated capacity. In such cases,
test documentation shall note that the test was excluded due to limitation in the power conditioner.

4.1 DC power source for testing

For power conditioners operating with fixed input voltage, the d.c. power source shall be a
storage battery or constant voltage power source to maintain the input voltage.

For power conditioners that employ maximum power point tracking (MPPT) and shunt-type
power conditioners, either a photovoltaic array or a photovoltaic array simulator shall be
utilized.

4.2 Temperature

All measurements are to be made at an ambient temperature of 25 °C + 2 °C. Other ambient
temperatures may be allowed by mutual agreement. However, the temperature used must be
clearly stated in all documentation.

4.3 Output voltage and frequency

The output voltage and frequency shall be maintained at the manufacturer's stated nominal
values.
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