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UL Standard for Safety for Photovoltaic (PV) Luminaire Systems, ANSI/CAN/UL 8801

First Edition, Dated June 15, 2022

Summary of Topics

This is the First Edition of ANSI/CAN/UL 8801, Standard for Photovoltaic (PV) Luminaire Systems,
dated June 15, 2022. These requirements apply to low voltage luminaire systems whose electrical
power is derived from photovoltaic modules.

The new requirements are substantially in accordance with Proposal(s) on this subject dated March 11,
2022.

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or
transmitted in any form by any means, electronic, mechanical photocopying, recording, or otherwise
without prior permission of UL.

UL provides this Standard "as is" without warranty of any kind, either expressed or implied, including but
not limited to, the implied warranties of merchantability or fitness for any purpose.

In no event will UL be liable for any special, incidental, consequential, indirect or similar damages,
including loss of profits, lost savings, loss of data, or any other damages arising out of the use of or the
inability to use this Standard, even if UL or an authorized UL representative has been advised of the
possibility of such damage. In no event shall UL's liability for any damage ever exceed the price paid for
this Standard, regardless of the form of the claim.

Users of the electronic versions of UL's Standards for Safety agree to defend, indemnify, and hold UL
harmless from and against any loss, expense, liability, damage, claim, or judgment (including reasonable
attorney's fees) resulting from any error or deviation introduced while purchaser is storing an electronic
Standard on the purchaser's computer system.
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This ANSI/CAN/UL Safety Standard consists of the First Edition.

The most recent designation of ANSI/UL 8801 as an American National Standard
(ANSI) occurred on June 15, 2022. ANSI approval for a standard does not include
the Cover Page, Transmittal Pages, Title Page, Preface or SCC Foreword.

This standard has been designated as a National Standard of Canada (NSC) on
June 15, 2022.

COPYRIGHT ©© 2022 UNDERWRITERS LABORATORIES INC.

Full document details: UL 8801 2022

http://avadocuments2026.com/doc/ul-8801-2022
http://avadocuments2026.com/doc/ul-8801-2022


T
h

is d
o

cu
m

en
t is o

n
ly p

erm
issib

le fo
r u

se b
y M

O
H

D
 A

K
H

T
A

R
 o

f A
E

C
O

M
. 7/1/2022 7:08:30 P

M

UL COPYRIGHTED MATERIAL – NOT AUTHORIZED FOR FURTHER
REPRODUCTION OR DISTRIBUTION WITHOUT PERMISSION FROM UL INC.

2 ANSI/CAN/UL 8801 JUNE 15, 2022

No Text on This Page

Full document details: UL 8801 2022

http://avadocuments2026.com/doc/ul-8801-2022
http://avadocuments2026.com/doc/ul-8801-2022


T
h

is d
o

cu
m

en
t is o

n
ly p

erm
issib

le fo
r u

se b
y M

O
H

D
 A

K
H

T
A

R
 o

f A
E

C
O

M
. 7/1/2022 7:08:30 P

M

UL COPYRIGHTED MATERIAL – NOT AUTHORIZED FOR FURTHER
REPRODUCTION OR DISTRIBUTION WITHOUT PERMISSION FROM UL INC.

JUNE 15, 2022 ANSI/CAN/UL 8801 3

CONTENTS

Preface .............................................................................................................................................5

INTRODUCTION................................................................................................................................7

1 Scope ..................................................................................................................................7
2 Components .........................................................................................................................8
3 Units of Measurement ...........................................................................................................8
4 Referenced Publications........................................................................................................8
5 Glossary............................................................................................................................. 11

CONSTRUCTION ............................................................................................................................ 11

6 System Assembly ............................................................................................................... 11
7 System Subassemblies .......................................................................................................12

7.1 General ....................................................................................................................12
7.2 PV Modules ..............................................................................................................12
7.3 PV module adjustment mechanisms ...........................................................................13
7.4 Batteries ...................................................................................................................13
7.5 Battery charging circuitry............................................................................................14
7.6 Battery output circuits ................................................................................................15
7.7 Controls ....................................................................................................................15
7.8 Luminaires ................................................................................................................16
7.9 Electrical conductors and connections.........................................................................16
7.10 Mechanical structure................................................................................................16

PERFORMANCE .............................................................................................................................17

8 Performance.......................................................................................................................17
8.1 Temperature test .......................................................................................................17
8.2 Battery charge rate and voltage limit measurement ......................................................21
8.3 Battery charging circuit abnormal test..........................................................................21
8.4 Battery management system temperature protection performance ................................22
8.5 Battery discharge abnormal test .................................................................................23
8.6 Static load mounting means test .................................................................................24
8.7 Mechanical tests for portable PV luminaire systems .....................................................24

MARKINGS .....................................................................................................................................25

9 System Markings ................................................................................................................25

INSTRUCTIONS ..............................................................................................................................26

10 General ............................................................................................................................26

ANNEX A (Normative) – SYSTEMS WITH SUPPLEMENTAL POWER CONNECTIONS .....................27

A1 Scope ..............................................................................................................................27
A2 Supplemental Battery Charging..........................................................................................27
A3 Supplemental Luminaire Power..........................................................................................27
A4 Utility Power Disconnect ....................................................................................................28
A5 Performance.....................................................................................................................28
A6 Marking............................................................................................................................28

Full document details: UL 8801 2022

http://avadocuments2026.com/doc/ul-8801-2022
http://avadocuments2026.com/doc/ul-8801-2022


T
h

is d
o

cu
m

en
t is o

n
ly p

erm
issib

le fo
r u

se b
y M

O
H

D
 A

K
H

T
A

R
 o

f A
E

C
O

M
. 7/1/2022 7:08:30 P

M

UL COPYRIGHTED MATERIAL – NOT AUTHORIZED FOR FURTHER
REPRODUCTION OR DISTRIBUTION WITHOUT PERMISSION FROM UL INC.

4 ANSI/CAN/UL 8801 JUNE 15, 2022

ANNEX B (Normative) – POWER OUTPUT PORTS AND RECEPTACLES.........................................29

B1 Scope ..............................................................................................................................29
B2 General ............................................................................................................................29
B3 Class 2 power output.........................................................................................................29
B4 Non-Class 2 Power Output ................................................................................................29

Annex C (CAN) (Normative) – FRENCH TRANSLATIONS ................................................................30

Full document details: UL 8801 2022

http://avadocuments2026.com/doc/ul-8801-2022
http://avadocuments2026.com/doc/ul-8801-2022


T
h

is d
o

cu
m

en
t is o

n
ly p

erm
issib

le fo
r u

se b
y M

O
H

D
 A

K
H

T
A

R
 o

f A
E

C
O

M
. 7/1/2022 7:08:30 P

M

UL COPYRIGHTED MATERIAL – NOT AUTHORIZED FOR FURTHER
REPRODUCTION OR DISTRIBUTION WITHOUT PERMISSION FROM UL INC.

JUNE 15, 2022 ANSI/CAN/UL 8801 5

Preface

This is the First Edition of ANSI/CAN/UL 8801, Standard for Photovoltaic (PV) Luminaire Systems.

UL is accredited by the American National Standards Institute (ANSI) and the Standards Council of
Canada (SCC) as a Standards Development Organization (SDO).

This Standard has been developed in compliance with the requirements of ANSI and SCC for
accreditation of a Standards Development Organization.

This ANSI/CAN/UL 8801 Standard is under continuous maintenance, whereby each revision is approved
in compliance with the requirements of ANSI and SCC for accreditation of a Standards Development
Organization. In the event that no revisions are issued for a period of four years from the date of
publication, action to revise, reaffirm, or withdraw the standard shall be initiated.

In Canada, there are two official languages, English and French. All safety warnings must be in French
and English. Attention is drawn to the possibility that some Canadian authorities may require additional
markings and/or installation instructions to be in both official languages.

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 http://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.

To purchase UL Standards, visit the UL Standards Sales Site at
http://www.shopulstandards.com/HowToOrder.aspx or call tollfree 1-888-853-3503.

This edition of the standard has been formally approved by the UL Standards Technical Panel (STP) on
Photovoltaic (PV) Luminaire Systems, STP 8801.

This list represents the STP 8801 membership when the final text in this standard was balloted. Since that
time, changes in the membership may have occurred.

STP 8801 Membership

Name Representing Interest Category Region

Barry Besmanoff Litelab Corporation Producer USA

Samantha Doshi Intertek Testing & Standards Organization USA

Pete Jackson City Of Bakersfield AHJ/Regulator USA

Brock Johnston First Light Technologies LTD Producer British Columbia

David Lemaux CSA Group Testing & Standards Organization USA/Canada

Ernesto Mendoza Signify North America Corporation Producer USA

Joseph O’Neill Wilger Testing General USA

Michael Savage Marion County, FL AHJ/Regulator USA

Michael S. Shulman UL LLC Testing & Standards Organization USA

STP 8801 Membership Continued on Next Page
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STP 8801 Membership Continued

Name Representing Interest Category Region

Samuel Sudler III SEA LTD General USA
Joseph R. Musso Underwriters Laboratories Inc. STP Chair – Non-voting USA

Northcott, Beth Underwriters Laboratories Inc. STP Project Manager – Non-voting USA

International Classification for Standards (ICS): 91.160.01

For further information on UL standards, please contact:

Underwriters Laboratories Inc.
Phone: (613) 755-2729
E-mail: ULCStandards@ul.com
Web site: ul.org

This Standard is intended to be used for conformity assessment.

The intended primary application of this standard is stated in its scope. It is important to note that it
remains the responsibility of the user of the standard to judge its suitability for this particular application.

CETTE NORME NATIONALE DU CANADA EST DISPONIBLE EN VERSIONS FRANÇAISE ET
ANGLAISE
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INTRODUCTION

1 Scope

1.1 These requirements apply to low voltage luminaire systems whose electrical power is derived from
photovoltaic modules. Systems include, at a minimum, a photovoltaic (PV) module, storage batteries, one
or more co-located luminaires, and controls to manage the energy flow between these subassemblies.
These systems are intended to be installed in accordance with:

a) CSA C22.1, the Canadian Electrical Code (CE Code), Section 64, Renewable Energy Systems;
and

b) NFPA 70, the National Electrical Code (NEC), Article 710 as a stand-alone system.

NOTE: In accordance with the CSA C22.1, 64-000(1), renewable energy systems operating within the class 2 limits of 16-200(1)(a)
and (1)(b) are exempt from the requirements of Section 64.

1.2 These requirements do not address:

a) The grid-interactive systems covered by CSA C22.1, Section 64 and NFPA 70, Article 705;

b) Systems that include an inverter intended to supply line voltage luminaires or remote equipment;
or

c) Individual system subassemblies (PV modules, batteries, luminaires, or controls) that have not
been evaluated as a PV luminaire system.

1.3 These systems can include means to connect to and receive energy from the utility grid or similar
supplemental supply source; see Annex A, Systems with Supplementary Power Connections. Systems
with this feature can be installed in accordance with NEC Article 702, Optional Standby Systems.

1.4 These requirements apply to fixed-in-place systems, to portable systems that are intended to be
easily relocated, and to systems intended for periodic user disassembly and storage. These requirements
do not apply to handheld luminaires, such as a flashlight, or where light output is an auxiliary function of
the handheld device (such as a smart phone).

1.5 These systems are intended for outdoor, exposed installations within a nominal ambient temperature
range marked in accordance with 9.3, but no less than -20 °C to +40 °C.

1.6 These systems may include controls and devices to optimize system performance (such as sensors,
positioning motors, and communication devices). They may also include output ports for diagnostic
purposes or to supply temporary power to portable devices. See Annex B, Power Output Ports and
Receptacles.

1.7 These requirements address only some of the mechanical infrastructure used to support or mount
parts of the system. The supplemental requirements to fully evaluate the structural integrity of the
mechanical infrastructure, including strength and stability of support poles under various environmental
conditions such as wind or impact, and the assessment of soil or ground conditions necessary for system
physical stability and reliability, are outside the scope of these requirements.

1.8 Except for components intended to connect to the utility for supplemental power in accordance with
Annex A, Systems with Supplemental Power Connections, these systems are expected to operate below
the 30 Vdc outdoor (wet location) class 2 voltage limits of NFPA 70 or CSA C22.1. As permitted by CSA
C22.1, Section 30-1202(3) and NFPA 70, Section 411, these systems do not require grounding other than
where required by Annex A. All systems are permitted to use earth ground as a reference. Any system
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