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INTERNATIONAL ELECTROTECHNICAL COMMISSION

PHOTOVOLTAIC SYSTEMS - GUIDELINES FOR EFFECTIVE
QUALITY ASSURANCE OF POWER CONVERSION EQUIPMENT

FOREWORD

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 internctional
co-operation on all questions concerning standardization in the electrical and electronic fields. To this ena and
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical k. nor..
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s,”). .\eir
preparation is entrusted to technical committees; any IEC National Committee interested in the subjc~t de !t with
may participate in this preparatory work. International, governmental and non-governmental orgai “zatic 2s iaising
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 *w~o organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as pcccibi 2, an international
consensus of opinion on the relevant subjects since each technical committee has reprec :ntation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international use ¢ncd a.> accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure . at th» technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in whi i they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Committees inuertake to apply IEC Publications
transparently to the maximum extent possible in their national and re gional publications. Any divergence between
any IEC Publication and the corresponding national or regional publi atic 1 shall be clearly indicated in the latter.

IEC itself does not provide any attestation of conformity. Inc=pe: dent certification bodies provide conformity
assessment services and, in some areas, access to IEC ..ark. of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

All users should ensure that they have the latest edition of this publication.

No liability shall attach to IEC or its directors, em loye~rs, servants or agents including individual experts and
members of its technical committees and IEC N=-tio, al Cummittees for any personal injury, property damage or
other damage of any nature whatsoever, whati er direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, uss v, or.:iiance upon, this IEC Publication or any other IEC Publications.

Attention is drawn to the Normative refer aces cited in this publication. Use of the referenced publications is
indispensable for the correct applica‘ion of this publication.

Attention is drawn to the possibilii; the* some of the elements of this IEC Publication may be the subject of patent
rights. IEC shall not be held resp nsiu.e for identifying any or all such patent rights.

The main task of IEC tecanica: committees is to prepare International Standards. In exceptional
circumstances, a technica’ committee may propose the publication of a technical specification
when

the requirea ~uppor. cannot be obtained for the publication of an International Standard,
despite.rep2ated efforts, or

the subjec’ is still under technical development or where, for any other reason, there is the
futur > but no immediate possibility of an agreement on an International Standard.

Tachnical specifications are subject to review within three years of publication to decide whether
ther zan be transformed into International Standards.

{EC TS 63157, which is a technical specification, has been prepared by IEC technical committee
82: Solar photovoltaic energy systems.
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The text of this technical specification is based on the following documents:

Enquiry draft Report on voting
82/1595/DTS 82/1625A/RVDTS

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

This document has been drafted in accordance with the ISO/IEC Directives, Part 2.

The committee has decided that the contents of this document will remain unchanged uni' the
stability date indicated on the IEC website under "http://webstore.iec.ch” in the data relctea to
the specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

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

The fundamentals of maintaining a quality assurance system are described in ISO 9001. The
IEC Technical Committee 82 has supplemented ISO 9001 with additional technical details for
guiding creation of quality assurance systems for the manufacture of photovoltaic (PV) modules
(IEC TS 62941) and for installation of photovoltaic systems (IEC TS 63049).

Failures of PV systems are often reported to be caused by failures of the power conversion
equipment, such as inverters and DC-DC converters. This document was developed to help the
industry reduce those failures in a standardized and cost-effective way. It builds on 1ISO 9001
by adding technical details to be included in a quality assurance system. To facilitate the
understanding of how ISO 9001 complements this document, the related 1SO 2001
clause/subclause numbers are noted in square brackets as part of each heading as v.=ll ¢s
being tabulated in Annex A. A few references are also made to the IATF (Inter:aticnal
Automotive Task Force) 16949 Quality Management Systems.
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PHOTOVOLTAIC SYSTEMS - GUIDELINES FOR EFFECTIVE
QUALITY ASSURANCE OF POWER CONVERSION EQUIPMENT

1 Scope

This document lays out recommendations for best practices for product realization, safety,
customer satisfaction, and stakeholders' relationship used in the manufacture of power
conversion equipment (PCE).

This document captures key requirements customers would like to see completed tc en:ure
high-quality products, specifically, that the products have the documented properties: inciiding
properties needed to give customer satisfaction with regard to the warranty.

The object of this document is to provide more confidence in the ongoing consistency of
performance and reliability of certified power conversion equipment. Theequ:: *ments of this
document are defined with the assumption that the quality manag=met system of the
organization has already fulfilled the requirements of ISO 900%. o, zquivalent quality
management system. These guidelines also form the basis for factor, auc it criteria of such sites
by various certifying and auditory bodies.

This document covers manufacture of electronic power corvars.an equipment intended for use
in terrestrial PV applications. The term PCE refers to equip mei t and components for electronic
power conversion of electric power into another kinu of clecwuric power with respect to voltage,
current and frequency. This document applies to PC.C in both indoor and outdoor open-air

climates as defined in IEC 60721-2-1 and IEC 607 21-2-3. Such equipment may include, but is
not limited to, DC-to-AC inverters, DC-to-DC conveiizis and battery charge converters.

This document covers PCE that is used wi: }FV arrays. The equipment may also be connected
to other DC source or load circuits suci.»ac batteries. All parts of the PCE are included (e.g.
connectors and software). This docurier.c may be used for accessories for use with PCE, except
where more appropriate standards ex.-t

The object of this document.is 1c < =fine steps for providing assurance that:

e The customers’ exptctaticins are identified and the product is designed to meet those
expectations,

e The performance ch:.racteristics and method of meeting the customers’ expectations (e.g.
efficiency) are idenified,

e The spech catiuns are either in conformance with the related standards or mentioned by the
manufac:ire. on the data sheet or other product literature,

e The vroduct has each of the properties described on the data sheet or other product
lite, 2 ure, and

¢« Th2 product has been designed and manufactured to retain those same properties after
.ormal and reasonable environmental stresses experienced in the field (including worst-
case typical temperatures, thermal cycling, corrosive conditions, over voltages/currents on
DC and AC lines, transportation and installation, etc.) as well as survive stresses coming
from the grid within the promise of the warranty.

To achieve these goals, this document requires:

e Analysis to identify potential failure modes and creation of a plan to prevent these during
the time of the design lifetime,

e A documented change management control process to address raw material or
manufacturing changes arising both internal and external to the organization,
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