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INTERNATIONAL ELECTROTECHNICAL COMMISSION

PHOTOVOLTAIC (PV) SYSTEMS -

020

REQUIREMENTS FOR TESTING, DOCUMENTATION AND MAINTENANCE -
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9)

Intefnational Standard IEC 62446-2 has been prepared by IEC technical committee 82: §
photioveltaic energy systems.

Part 2: Grid connected systems — Maintenance of PV systems

FOREWORD

all national electrotechnical committees (IEC National Committees). The object of IEC\is*to pro
international co-operation on all questions concerning standardization in the electrical and electronic field
this end and in addition to other activities, IEC publishes International Standards, Technjcal Specificat
chnical Reports, Publicly Available Specifications (PAS) and Guides (hereaftercreferred to as
ublication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interg

the subject dealt with may participate in this preparatory work. International, 'governmental and
gpvernmental organizations liaising with the IEC also participate in this preparation. IEC collaborates cl
ith the International Organization for Standardization (ISO) in accordance \with conditions determine]
agreement between the two organizations.

he formal decisions or agreements of IEC on technical matters express{as nearly as possible, an internat
cpnsensus of opinion on the relevant subjects since each technical committee has representation fro
interested IEC National Committees.

C Publications have the form of recommendations for interpational use and are accepted by IEC Nat
ommittees in that sense. While all reasonable efforts are mafe to ensure that the technical content of
ublications is accurate, IEC cannot be held responsible \for the way in which they are used or for
isinterpretation by any end user.

tlansparently to the maximum extent possible in_their national and regional publications. Any diverg
between any IEC Publication and the corresponding“national or regional publication shall be clearly indicat
the latter.

C itself does not provide any attestation-6f*conformity. Independent certification bodies provide confo
apsessment services and, in some areasy access to IEC marks of conformity. IEC is not responsible fo
services carried out by independent certification bodies.

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

o liability shall attach to IEC orlits directors, employees, servants or agents including individual experts
embers of its technical committees and IEC National Committees for any personal injury, property dama
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees
ekpenses arising out of \the publication, use of, or reliance upon, this IEC Publication or any other
ublications.

ttention is drawn tothe Normative references cited in this publication. Use of the referenced publicatio
indispensable for\the correct application of this publication.

ttention is_drawn to the possibility that some of the elements of this IEC Publication may be the subj¢g
pptent rights.)IEC shall not be held responsible for identifying any or all such patent rights.

he International Electrotechnical Commission (IEC) is a worldwide organization for standardization compijising
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The text of this standard is based on the following documents:

FDIS Report on voting
82/1656/FDIS 82/1676/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.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.
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A list of all parts in the IEC 62446 series, published under the general title Photovoltaic (PV)
systems — Requirements for testing, documentation and maintenance, can be found on the
IEC website.

This International Standard is to be used in conjunction with IEC 62446-1:2016.

The requirements in I[EC 62446-2 are to be used with the requirements in IEC 62446-1:2016,
and supplement or modify clauses in IEC 62446-1:2016. All Clauses 1 to 9 of IEC 62446-
1:2016 apply, including the applicable Annexes. When IEC 62446-2 contains clauses that add
to, modify, or replace clauses in IEC 62446-1:2016, the relevant text of IEC 62446-1:2016 is

t b aualaedaritib-t ro-Cr--ea-a b anc
(o} AP pPTTCU Wit e ToqUimTo U oAy © St

Clayses, subclauses, figures, tables and annexes additional to those in IEC 62446-4:2016| are
nunibered in continuation of the sequence existing in IEC 62446-1:2016.

The| committee has decided that the contents of this publication will remainCunchanged until
the |stability date indicated on the IEC web site under "http://webstorg,i€c.ch" in the data
relajed to the specific publication. At this date, the publication will be
e feconfirmed,

e yithdrawn,

e feplaced by a revised edition, or

e amended.
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INTRODUCTION

This Part 2 of IEC 62446 gives requirements and recommendations for the maintenance of PV
systems, including periodic inspections, safety and performance related preventive
maintenance, corrective maintenance and troubleshooting. Grid connected PV systems are
generally considered to be a very low maintenance means of power generation. While this is
true relative to conventional generation sources that utilize fuel and/or rotating machinery, PV
systems do require some level of preventive and corrective maintenance to perform as
anticipated over lifetimes that can exceed 20 years. The level of maintenance required or
recommended for performance can vary considerably based on the owner’s preference or
conaetta—opHgaHo-RS—oF—p-owW-e—pro-aucHoR—hRowev-8-—a—HRHRAHR—-8V-8+—O0+—MBRHO g

maiptenance is critical for safety and reducing the risk of fire. Adherence to a minimum(sg
maiptenance requirements is also integral to the goals of the IECRE Conformity Assessment
sysfem, which is intended to drive the licensing and certification of PV systems.'and plants
fronm) the design to the operations stage.
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PHOTOVOLTAIC (PV) SYSTEMS -

REQUIREMENTS FOR TESTING, DOCUMENTATION AND MAINTENANCE -

1

Part 2: Grid connected systems — Maintenance of PV systems

Scope

Thig clause of IEC 62446-1:2016 is applicable with the following exception:

Addjtion:

Thid Part 2 of IEC 62446 describes basic preventive, corrective, and performance rel

mai
mai

ntenance requirements and recommendations for grid-connected PV systems.
ntenance procedures cover:

Basic maintenance of the system components and connections‘for reliability, safety

fire prevention

Measures for corrective maintenance and troubleshooting

Worker safety

Thigd document also addresses maintenance activitie§ for maximizing anticipated performs
such as module cleaning and upkeep of vegetation! Special considerations unique to roo
or ground-mounted systems are summarized. This document does not cover off-grid syst
or systems that include batteries or other energy storage technologies; however, parts ma

app

icable to the PV circuits of those systems:

Thig document also does not cover maintenance of medium and high voltage a.c. equipn
that|are sometimes integral to larger-scale systems, as those requirements are not specif

PV

Mai
mai
prog
fact

Bystems.

ntenance of PV systems is often lumped into the catch-all term operations
ntenance (O&M.) This document does not address business or management operati

brs outside of basi¢ system working condition, safety and performance.

The| confirmation® of a system’s compliance with the appropriate design and installg
starldards is"covered in Part 1 and takes place during initial project commissioning.

The|objectives of this document are to:

hted
The

and

nce
ftop
eEms

be

hent
c to

and
bnal

esses (e.g. forecasting, utility pricing incentives, etc.) or other considerations driven by

tion

(residential, commercial, utility scale), owner, or financing requirements.
Identify additional maintenance steps that are recommended or optional.

Identify factors to be used to determine appropriate maintenance intervals.

dentify a baseline set of maintenance requirements which may differ by system type

Ensure that remote diagnostic methods are allowed as means for periodic verification,

problem identification and early failure detection.

Ensure that alternate means of achieving maintenance related requirements are allowed to

accommodate for innovation, manufacturer specific methods, evolving custo
requirements, etc.

mer
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2 Normative references

The following documents are referred to in the text in such a way that some or all of their
content constitutes requirements of this document. For dated references, only the edition
cited applies. For undated references, the latest edition of the referenced document (including
any amendments) applies.

This clause of IEC 62446-1:2016 is applicable, with the following exception:

Addition

IEC|TS 61724-2, Photovoltaic system performance — Part 2: Capacity evaluation method
IEC|TS 61724-3, Photovoltaic system performance — Part 3: Energy evaluation method
IEC|TS 61836:2016 , Solar photovoltaic energy systems — Terms, definition§ and symbols

IEC|[62020, Electrical accessories — Residual current monitors for hotsehold and similar yses
(RCMs)

IEC|62446-1:2016, Photovoltaic (PV) systems — Requirements-for testing, documentation|and
maihtenance — Part 1: Grid connected systems — Documentation, commissioning tests |and
insgection

IEC|TS 62446-3:2017, Photovoltaic (PV) systems < Requirements for testing, documentgtion
and|maintenance — Part 3: Photovoltaic modules:and plants — Outdoor infrared thermography

IEC|62548, Photovoltaic (PV) arrays — Design-requirements
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

SYSTEMES PHOTOVOLTAIQUES (PV) - EXIGENCES POUR
LES ESSAIS, LA DOCUMENTATION ET LA MAINTENANCE -

Partie 2: Systéemes connectés au réseau électrique —

020

Maintenance des systemes PV
AVANT-PROPOS

A Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normalisation comp
e I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'l[EC). L’IEC“a pour objg
voriser la coopération internationale pour toutes les questions de normalisation dafs* les domaine
Blectricité et de I'électronique. A cet effet, '|EC — entre autres activités — publie des, Normes internation
es Spécifications techniques, des Rapports techniques, des Spécifications accessiblesrau public (PAS) e
uides (ci-aprés dénommés "Publication(s) de I'lEC"). Leur élaboration est confiég\@)des comités d'études

S o

=i aNeN

internationales, gouvernementales et non gouvernementales, en liaison avec¢ I'lEC, participent égalemen
tlavaux. L'IEC collabore étroitement avec |'Organisation Internationale d€)Normalisation (ISO), selon
cpnditions fixées par accord entre les deux organisations.

s décisions ou accords officiels de I'lEC concernant les questions techniques représentent, dans la mesu
ssible, un accord international sur les sujets étudiés, étant donné que les Comités nationaux de I'lEC intér¢g
nt représentés dans chaque comité d’études.

s Publications de I'lEC se présentent sous la forme de decommandations internationales et sont agt]
mme telles par les Comités nationaux de I'l[EC. Tous l€g efforts raisonnables sont entrepris afin que

ans le but d'encourager I'uniformité internationaleyles Comités nationaux de I'lEC s'engagent, dans toy
esure possible, a appliquer de fagon transparente'les Publications de I'lEC dans leurs publications natio
régionales. Toutes divergences entre toutes”Publications de I'lEC et toutes publications nationale
r¢gionales correspondantes doivent étre indiquees en termes clairs dans ces derniéeres.

LIIEC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indépeng
fournissent des services d'évaluation(de conformité et, dans certains secteurs, accédent aux marque
cpnformité de 'lEC. L’IEC n'est responsable d'aucun des services effectués par les organismes de certific
indépendants.

us les utilisateurs doivent s'assurer qu'ils sont en possession de la derniére édition de cette publication.

ucune responsabilité netdoit étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou mandats
y|compris ses experts_particuliers et les membres de ses comités d'études et des Comités nationaux de |
ppur tout préjudice causé en cas de dommages corporels et matériels, ou de tout autre dommage de qusg
npture que ce soit, dirécte ou indirecte, ou pour supporter les colts (y compris les frais de justice) et les dépe
dgcoulant de la_publication ou de I'utilisation de cette Publication de 'lEC ou de toute autre Publication de |
ou au crédit gui i est accordé.

bsée
bt de
5 de
ales,
des
aux

avaux desquels tout Comité national intéressé par le sujet traité peutpparticiper. Les organisations

aux
des

e du
ssés

Eées
'IEC
e de

te la
ales
5 ou

ants
s de
Ation

ires,
IEC,
lque
nses
IEC,

Llattention'est attirée sur les références normatives citées dans cette publication. L'utilisation de publications

r¢férencées est obligatoire pour une application correcte de la présente publication.

LJattention est attirée sur le fait que certains des éléments de la présente Publication de I'lEC peuvent faire I

bbjet
s de

de 'droits de brevet. L’IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels droi

brevets et de ne pas avoir signale leur existence.

La Norme internationale IEC 62446-2 a été établie par le comité d'études 82 de I'lEC: Systémes
de conversion photovoltaique de I'énergie solaire.

Le texte de cette norme est issu des documents suivants:

FDIS Rapport de vote
82/1656/FDIS 82/1676/RVD

Le rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ayant
abouti a I'approbation de cette norme.
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