®

UL 61215-1

STANDARD FOR SAFETY

Terrestrial Photovoltaic (RPV) Modules —
Design Qualification and Type Appraval
— Part|1: Test Requirements



https://ulnorm.com/api/?name=UL 61215-1 2021.pdf



https://ulnorm.com/api/?name=UL 61215-1 2021.pdf

JULY 28, 2021 - UL61215-1

tr1

UL Standard for Safety for Terrestrial Photovoltaic (PV) Modules — Design Qualification and Type Approval
— Part 1: Test Requirements, UL 61215-1

Second Edition, Dated July 28, 2021

Summary

of Topics

UL 61215-1 is an adoption of IEC 61215-1, Terrestrial Photovoltaic (PV) Modules — Design
Qualification and Type Approval — Part 1: Test Requirements (Second Edition, issued February
2021). Please note that there are no National Differences.

The requiréments are substantially in accordance with Proposal(s) on this subject dated May»2

All rights
transmitted
without pri

UL provids
not limited

In no eve

eserved. No part of this publication may be reproduced, stored in a retrieval
in any form by any means, electronic, mechanical photocopying, recording, o
br permission of UL.

s this Standard "as is" without warranty of any kind, either expreSsed or implied, i
to, the implied warranties of merchantability or fitness for any purpose.

nt will UL be liable for any special, incidental, consequential, indirect or simila

including loss of profits, lost savings, loss of data, or any othef"damages arising out of the u

inability to
possibility
this Stande

use this Standard, even if UL or an authorized ‘UL representative has been adv

, 2021.
system, or
I otherwise

cluding but

damages,
e of or the
ised of the

bf such damage. In no event shall UL's liability for any damage ever exceed the pilice paid for

rd, regardless of the form of the claim.

Users of tihe electronic versions of UL's Standards for Safety agree to defend, indemnify, a

harmless f|
attorney's
Standard g

fom and against any loss, expense;. liability, damage, claim, or judgment (including
fees) resulting from any error or deviation introduced while purchaser is storing a
n the purchaser's computer system.

nd hold UL
reasonable
h electronic



https://ulnorm.com/api/?name=UL 61215-1 2021.pdf

tr2 JULY 28, 2021 - UL61215-1

No Text on This Page



https://ulnorm.com/api/?name=UL 61215-1 2021.pdf

@ m\eﬂnan Nﬂl‘io,,a, 62?
o

N\
‘QQ

JULY 28, 2021

ANSI/UL 61215-1-2021

UL 61215-1

Approval — Part 1: Test Requirements

First Edition — February, 2017
Second Edition

July 28, 2021
This ANSI/UL Standard for Safety consists of the Second-Edition.

The most recent designation of ANSI/UL 61215-1 as an American National
Standard (ANSI) occurred on July 7, 2021. ANSFapproval for a standard does not
include the Cover Page, Transmittal Pages; Title Page, or Preface. The IEC
Foreword is also excluded from the ANShapproval of IEC-based standards.

Comments or proposals for revisions on any part of the Standard may be
submitted to UL at any time. Proposals should be submitted via a Proposal
Request in UL's On-Line Collaborative Standards Development System (CSDS)
at https://csds.ul.com.

UL's Standards for Safety are copyrighted by UL. Neither a printed nor electronic
copy of a Standard-should be altered in any way. All of UL's Standards and all
copyrights, ownerships, and rights regarding those Standards shall remain the
sole and exclusive property of UL.

COPYRIGHT © 2021 UNDERWRITERS LABORATORIES INC.



csds.ul.com
https://ulnorm.com/api/?name=UL 61215-1 2021.pdf

UL 61215-1 JULY 28, 2021

No Text on This Page



https://ulnorm.com/api/?name=UL 61215-1 2021.pdf

JULY 28, 2021 UL 61215-1 3
CONTENTS
1 o O R 5
FOREWORD .......ooouiiiiiieiiiiieasrernes s e s s s e e rea s s e e ra s s e nma s s eena s s srnmass s senmas s rennassssnenanssssennnssssnnnnsnns 7
INTRODUGTION ......ceieiiiiieieearee et s e e e e s e e re s s e e mm s e e e ma s s s renm s s eremass s eenmas s sennassssrenmnsssennnnnnssrnnnnnns 9
LS oo T o TSP 11
2 NOrMAtVE refErENCES ... .o e e e e e e 11
3 T LLILLSH Ulcﬁll;t;ul [IS) dlluI dIUIUIUV;CltUd tUIIIID .............................................................................. 13
4 Trst SAMPIES. ..ot £ e e 15
5 Marking and documentation .............ccooiiiiiiiiiiiiii e ) e 17
5.1 Name plate .......iviiiiiiiii e e e, 17
072 B T Tt ¥ {3 1=T o | = 11 (] o IS S N 17
B TSN e e e et 19
7 PRSS CHteria....c..ooeeeiiiiiiei e DG 23
A T C =T 1= - | R SPUPPTU 6) SRS NSRS 23
7.2 Power output and electric Circuitry...........ccooeiiiiiiiic e N 24
7.3 Visual defectS.....ccuviiiiiiiiiiiiiiiiiceeeieee e S e 30
7.4 Electrical safety .........oooiviiiiiiiiiiiiie e S, 30
8 Major visual defectS........o.uiiiiiii e N N e 30
O REPOM .. S 31
10 MOIfICAtIONS....cceeiie i e et e et e e e et e e e e e e e 33
11 Testflow and procedures ...........coouuiiiiiiiiin e N e b 33
Annex A (Informative) Changes from previous edition
N I (7Y o1 | - SRS R 35
A.2 |Procedures for bifacial modules ... e 35
A.3 |Use of representative Samples .........cooviiiiiiiiiiiiiieeie e b 37
A.4 |Addition of dynamic meghanical load test............cccocoviiiiiiiiiiiii e e 38
A.5 |Addition of test for potential induced degradation..................cooooiiiiiiiiiiiie e 38
A6 |Simulator reqUIrEMENTS ........uuiiiiiiii e 40
ALB.T General ..l ) e e 40
A.6.2 Rationale.for changes to spectral requirements ............cccceeveviiiineevciiineeniiif 41
A.6.3 Rationale for changes to uniformity requirements................cccooeeeiieiiinenn b, 42
A.7 |Referepcgsto retest gUIdElNES ...........oiiiiiiiiiiiii e e 42
A.8  |Weightion JUNCHION DOXES ........iiiiiiiieiiiiiis e 42
A.9 |[Carrection to monolithically-integrated hot-spot endurance test ..........c.ccovvvieii i, 43
A.10 | Number of modules in sequence ...........co.oeeeiiieeiiieiiiiiiiiiiieeeieeeeee e 44
A.11  Removal of nominal module operating temperature (NMOT).........cooiiiiiiiiiiii e 45
A.12  Very low currents during thin-film testS ..o 46
A.13 Limit bypass diode testing to three diodes .............uiiiiiiiiiiiii e 46
A.14 Revert the insulation test t0 2005 VEIrSION .........ocvuiiiiiiiiie e 47
A1S  BeNdiNG 1St ..o 47
A.16  Stabilization option for boron oxygen LID (MQT 19.3).....c.uiiiiiiiiiiiiiiieee e 47

Bibliography


https://ulnorm.com/api/?name=UL 61215-1 2021.pdf

UL 61215-1 JULY 28, 2021

No Text on This Page



https://ulnorm.com/api/?name=UL 61215-1 2021.pdf

JULY 28, 2021 UL 61215-1 5

PREFACE

This UL Standard is based on IEC Publication IEC 61215-1: Second edition Terrestrial Photovoltaic (PV)
Modules — Design Qualification and Type Approval — Part 1: Test Requirements. IEC publication IEC
61215-1 is copyrighted by the IEC.

This edition has been issued to satisfy UL Standards policy.

This is the UL Standard for Terrestrial Photovoltaic (PV) Modules — Design Qualification and Type
Approval — Part 1: Test Requirements. This UL Part 1 is to be used in conjunction with UL 61215-2.

These malerials are subject to copyright claims of IEC and UL. No part of this publicatipn may be
reproduced in any form, including an electronic retrieval system, without the prior written. permigsion of UL.
All reques}s pertaining to the Terrestrial Photovoltaic (PV) Modules — Design Qualification and Type
Approval -{Part 1: Test requirements, 61215-1, Standard should be submitted to UL.

Note — Althodigh the intended primary application of this Standard is stated in its Scope, it is_important to note that|it remains the
responsibility jof the users of the Standard to judge its suitability for their particular purpose.
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1 UL 61215-1

FOREWORD

INTERNATIONAL ELECTROTECHNICAL COMMISSION

TERRESTRIAL PHOTOVOLTAIC (PV) MODULES - DESIGN QUALIFICATION AND TYPE APPROVAL

— Part 1: Test requirements

1) 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 international co-operation on all questions
concerning standardization in the electrical and electronic fields. To this end and in addition to other activities, IEC publishes
International Standards, Technical Specifications, Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter
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decisions or agreements of IEC on technical matters express, as nearly as possible, @n/international
relevant subjects since each technical committee has representation from all interested1EC National Co

ations have the form of recommendations for international use and are accepted.by IEC National Com|
all reasonable efforts are made to ensure that the technical content of IEC Publications is accurate, IEC
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Internationpl Standard IEC 61215-1 has been prepared by IEC technical committee 82: Solar ;Photovoltaic

energy systenTs:

This second edition of IEC 61215-1 cancels and replaces the first edition of IEC 61215-1, published in
2017; it constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous edition:

a) Addition

b) Addition

of a test taken from IEC TS 62782.

of a test taken from IEC TS 62804-1.

c) Addition of test methods required for flexible modules. This includes the addition of the bending test

(MQT 22).
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