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Summary ofTopics

This revision ofANSI/UL 676 datedApril 9, 2024 includes the following changes in requirements:

– Scope clarifications; 1.1 – 1.3

– Glossary updates; 5.1A – 5.1C, 5.2A, 5.2B, 5.3A, 11.4.1, 46.1

– Non-metallic housings; Section 7 (title change), 7.2, Table 7.1, Section 7A, Section 8, 31.1,

46.2

– Flexible cord; 10.1 – 10.6

– Cord connectors; 10.7

– Grounding exception fornon-metallic housings and brackets; 25.4, 26.1.1

– Integral overheating protection; 28.1 – 28.3, 34.1, 34.2, 34.7, 44.5, 44.6, Appendix A

– Temperature Test; 33.1, 33.1A, 44.15

– WaterLeakage Test; 35.1, 35.2, 46.2, Section 53

– Dielectric WithstandTest; 11.4.4, 36.1, Table 36.1

– Impact Test; 6.4, Section 40 (title change only), Section 55 (title change only)

– Markings and instructions; Markings and Instructions section (title change), Section 44

(title change), 44.1 – 44.4, Table 44.1, Table 44.1A, 44.7 – 44.10, 44.14 – 44.17, Section 45,

46.2, Section 57

Text that has been changed in any manner or impacted by ULSE's electronic publishing system is marked

with a vertical l ine in the margin.

The new and revised requirements are substantial ly in accordance with Proposal(s) on this subject dated

July 28, 2023.

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 ULSE Inc. (ULSE).

ULSE provides this Standard "as is" without warranty of any kind, either expressed or implied, including

but not l imited to, the implied warranties of merchantabil ity or fitness for any purpose.

In no event wil l ULSE 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

inabil ity to use this Standard, even if ULSE or an authorized ULSE representative has been advised of the

possibil ity of such damage. In no event shall ULSE's l iabil ity for any damage ever exceed the price paid for

this Standard, regardless of the form of the claim.
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1

UL 676

Standard for Underwater Luminaires and Submersible Junction Boxes

The first edition was titled Standard for Underwater Lighting Fixtures and Junction Boxes for Swimming
Pools. The second and third editions were titled Standard for Underwater Lighting Fixtures for
Swimming Pools. The fourth, fifth, sixth, and seventh editions were titled Standard for Underwater
Lighting Fixtures. The submersible luminaires now covered by this standard were originally covered by
the Standard for Electric Lighting Fixtures, UL 57.

First Edition – March, 1 972
Second Edition – December, 1 977

Third Edition – June, 1 980
Fourth Edition – October, 1 984

Fifth Edition – April , 1 986
Sixth Edition – October, 1 993
Seventh Edition – April , 1 999
Eighth Edition – June, 2003

Ninth Edition

August 1 0, 201 5

This ANSI/UL Standard for Safety consists of the Ninth Edition including revisions
through April 9, 2024. i

The most recent designation of ANSI/UL 676 as an American National Standard
(ANSI) occurred on April 9, 2024 i. ANSI approval for a standard does not include
the Cover Page, Transmittal Pages, and Title Page.

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

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

COPYRIGHT ©© 2024I ULSE INC.
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INTRODUCTION

1 Scope

1 .1 These requirements cover electric luminaires for installation where subject to continuous or frequent

immersion in one of the following locations: i

a) Swimming pools, permanently installed spas, hot tubs, and similar water-containing vessels

intended to accommodate the complete or partial immersion of persons in accordance with the

National Electrical Code, NFPA 70, Article 680 Parts I I – IV;

b) Permanently installed fountains, including splash pads and similar recreational amenities used

by persons without immersion, in accordance with the National Electrical Code, NFPA 70, Article

680 Part V.
i

1 .2 These requirements also cover:

a) Luminaire housings (forming shells) and mounting brackets for swimming pool luminaires; and i

b) Deletedi

c) iSubmersible junction boxes for installation in fountains and similar water-containing vessels not

intended to accommodate the complete or partial immersion of persons.

1 .3 These requirements do not cover: i

a) Junction boxes for use in the deck area around swimming pools, fountains, and spas (see the

Standard for Junction Boxes for Swimming Pool Luminaires, UL 1 241 ),

b) Swimming pool luminaire power supplies (see the Standard for Power Units for Fountain,

Swimming Pool, and Spa Luminaires, UL 379),

c) Low voltage landscape lighting (see the Standard for Low Voltage Landscape Lighting Systems,

UL 1 838), or

d) Battery-powered portable luminaires intended for underwater operation (see the Standard for

Portable Electric Luminaires, UL 1 53 or the Standard for Flashl ights and Lanterns, UL 1 576).
i

1 .4 Revised and relocated as 5.4

1 .5 Revised and relocated as 5.2

1 .6 Revised and relocated as 5.3

2 Components

2.1 Except as indicated in 2.2, a component of a product covered by this standard shall comply with the

requirements for that component. See Appendix A for a l ist of standards covering components used in the

products covered by this standard.

2.2 A component is not required to comply with a specific requirement that:

a) Involves a feature or characteristic not required in the application of the component in the

product covered by this standard, or
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b) Is superseded by a requirement in this standard.

2.3 A component shall be used in accordance with its rating established for the intended conditions of

use.

2.4 Specific components are incomplete in construction features or restricted in performance

capabil ities. Such components are intended for use only under l imited conditions, such as certain

temperatures not exceeding specified l imits, and shall be used only under those specific conditions.

3 Units of Measurement

3.1 Values stated without parentheses are the requirement. Values in parentheses are explanatory or

approximate information.

3.2 Unless indicated otherwise, al l voltage and current values specified in this standard are root-mean-

square (rms).

4 References

4.1 Any undated reference to a code or standard appearing in the requirements of this standard shall be

interpreted as referring to the latest edition of that code or standard.

5 Glossary

5.1 For the purpose of this standard the following definitions apply.

5.1 A BRACKET – A structure designed to support and mount a mating no-niche luminaire in or on a pool

structure.

5.1 B FORMING SHELL – A structure designed to support and mount a mating wet-niche luminaire in a

pool structure. Also referred to as a luminaire housing.

5.1 C LAMP – A user-replaceable or non-replaceable l ight source, including incandescent bulbs, self-

ballasted compact fluorescent (SBCFL) or LED (SBLED) bulbs, or LED arrays consisting of LED modules

on a circuit board.

5.2 LUMINAIRE, DRY-NICHE – intended to be permanently mounted and sealed in the wall of a

swimming pool or fountain. I t is equipped with provisions for conduit connection, and is designed to be

serviced from the rear in a passageway or tunnel behind the wall or from the deck.

5.2A LUMINAIRE, HOUSING – See forming shell .

5.2B LUMINAIRE, LOW VOLTAGE – A luminaire whose input and operating voltage does not exceed 1 5

Vac (sinusoidal), 21 .2 Vac peak (non-sinusoidal), 30 Vdc (continuous), or 1 2.4 Vdc peak (1 0 – 200 hz

interrupted).

5.3 LUMINAIRE, NO-NICHE – intended for installation on a mounting bracket that is, in turn, mounted in

or on the wall of a swimming pool or fountain where the luminaire wil l not extend behind the plane of the

wall and wil l be surrounded by water. The luminaire is supplied by a flexible cord of a length that permits

the luminaire to be removed from the mounting bracket and lifted to the deck for servicing.

5.3A LUMINAIRE, SUBMERSIBLE – A luminaire intended for installation in a fountain not intended for

immersed persons or swimmers, or integral with a recreational pedestrian use splash pad area.
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5.4 LUMINAIRE, WET-NICHE – intended for installation in a luminaire housing (forming shell) mounted

in or on the wall of a swimming pool or fountain where the luminaire wil l be surrounded by water. The

luminaire is supplied by a flexible cord of sufficient length to permit the luminaire to be removed from the

niche and lifted to the deck for servicing.

5.5 WATER, FRESH – Water of electrical resistivity well above that of sea water, generally drawn from

lakes, streams, or underground sources and delivered by a private well or a municipality for industrial,

commercial or household use. Fresh water treated with salt for chlorine generation, resulting in electrical

resistivity that is typically 89 ohm-centimeters or higher (6000 ppm or less), is sti l l considered fresh water

for the purposes of this standard.

5.6 WATER, SEA – Water of electrical resistivity on the order of 22 ohm-centimeters, representative of

water found in open seas and sometimes used (for therapeutic purposes) in swimming pools.

PART I – SWIMMING POOL LUMINAIRES

CONSTRUCTION – LUMINAIRES

6 General

6.1 A luminaire shall be constructed to provide mechanical strength appropriate for the stress it is l ikely

to encounter during installation and use.

6.2 A luminaire shall be constructed to provide an enclosure for all electrical parts, including the lamp

bulb.

Exception No. 1: The lens face ofa PAR lamp is not required to be enclosed.

Exception No. 2: Flexible cord, attachment plugs, receptacles, and cord connectors are not required to be

enclosed in an electrical enclosure when the luminaire and its installation complies with requirements for

Flexible Cord and Connectors, Section 10.

6.3 A luminaire rated more than 1 5 volts and provided with a PAR lamp shall be provided with a guard,

grid, or an outer lens.

6.4 A luminaire intended to be mounted facing upward shall have the lens guarded to prevent contact by

any person or, in addition to the Swimmer Impact Test (Section 40), shall additionally comply with the

Static Load Test (Section 54) and Cylinder Impact Test (Section 55).

6.5 All metal parts of a luminaire, including assembly rivets, screws, and the like, shall be of a corrosion

resistant metal. Copper alloy parts normally in contact with water shall have a zinc content not in excess of

1 5 percent. Aluminum and aluminum alloys shall not be used for any part of a luminaire normally in contact

with water. I ron and steel parts made resistant to corrosion by plating, galvanizing, or equivalent means

are permitted.

Exception No. 1: Metal parts that are completely encapsulated by a potting compound that complies with

the Outline of Investigation for Potting Compounds for Swimming Pool, Fountain, and Spa Equipment, UL

676A, need not be corrosion resistant.

Exception No. 2: Metal parts whose deterioration from corrosion will not adversely affect compliance per

(a) – (d) below need not be corrosion resistant:

a) Spacings requirements of Section 23, through migration or settling of particles to create a

conductive path across insulating materials;
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b) Bonding requirements ofSection 26;

c) Temperature Test ofSection 33, through loss ofheatsinking or reflectance; or

d) Electric ShockTest ofSection 41, through loss ofcurrent-collection capacity.

6.6 Paint, enamel, or other coatings that inhibit bonding of parts or reduce the electric-field shielding

effect (where required) shall not be used on either the inside or the outside of a luminaire.

6.7 Tin-lead solder shall not be used for the fastening of seams or the assembly of parts of a luminaire.

6.8 Self-threading or sheet-metal screws shall not be used.

6.9 An external power unit or transformer for a low voltage swimming pool and spa luminaire shall

comply with the Standard for Power Units for Fountain, Swimming Pool, and Spa Luminaires, UL 379.

7 iMetal Enclosures

7.1 The thickness of sheet metal in a luminaire enclosure shall be not less than 1 mm (0.040 inch) at any

point where a conduit hub is secured, and not less than 0.5 mm (0.020 inch) at any other point on a drawn

or spun luminaire. The thickness of sheet metal in a drawn or spun luminaire shall be such as to provide

strength and rigidity at sealing points, or shall be reinforced to provide strength equivalent to that of sheet

metal not thinner than 1 mm.

7.2 Cast metal in a luminaire enclosure shall have a minimum thickness in accordance with Table 7.1 .

Table 7.1
Minimum Thickness of Cast Metal

Surface involved

Cast metal other than die-

cast Die-cast metal

mm (inch) mm (inch)

Unreinforced flat surface 3.2 (0.1 25) 1 .2 (0.047)

At base of threads, surface that is curved, ribbed, or otherwise

reinforced, or surface of such size or shape that equivalent

physical strength is provided

2.3 (0.090) 1 .1 (0.045)

7A Polymeric Enclosures

7A.1 An enclosure of polymeric material where all l ive parts are insulated or permanently spaced more

than 0.8 mm (0.032 in) from the enclosure shall comply with (a) – (e) below, as applicable. For (a) and (c)

(flammabil ity and impact resistance), a polymeric enclosure material continuously or frequently exposed to

water shall additionally comply after water immersion conditioning in accordance with UL 746C clause

58.1 .

a) 5VA flammabil ity rating or comply with the five-inch flame test of UL 746C, except for a lens in

contact with the water which is permitted to have an HB flammabil ity rating;

Exception: An HB rating is permitted for an enclosure of a low voltage luminaire that complies with

11.4.

b) Relative thermal index (in accordance with UL 746B) no less than its maximum operating

temperature in the product;
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c) Comply with the impact test of UL 746C if the part is exposed to impact after installation, except

for a lens subject to the Swimmer Impact Test of Section 40;

d) Comply with the mold stress-relief distortion test of UL 746C if of molded or formed

thermoplastic material; and

e) Comply with the UV resistance test of UL 746C if, after installation, the material is exposed to the

sun.

7A.2 An enclosure of polymeric material where any uninsulated l ive parts are located within 0.8 mm

(0.032 in) of the enclosure shall additionally have a minimum hot-wire ignition (HWI) performance level

characteristic of 4 or better (less), in accordance with UL 746A or the alternative test programs of UL

746C.

8 Cast Metal

8.1 Deletedi

Table 8.1

Minimum thickness of cast metal
Table deleted

i

9 Mounting Means

9.1 A luminaire shall be provided with means for mounting as intended.

9.2 The means for mounting a wet-niche luminaire in its forming shell , and a no-niche luminaire to its

mounting bracket, shall automatically bond the luminaire to the luminaire housing or mounting bracket as

described in 26.1 .1 and 26.2.1 , and shall require the use of a tool for the removal of the luminaire. The

bond shall comply with the bonding requirements in Bonding, Section 26.

1 0 Flexible Cord and Connectors

1 0.1 Deletedi

1 0.2 Flexible cord not enclosed within an enclosure shall be isuitable for hard or extra-hard usage. i

1 0.3 Flexible cord that is immersed in or frequently exposed to water, or exposed to sunlight, shall have

a "W" suffix and be suitable for:

a) Hard usage (such as Type SJW, SJTW, or SJTOW) and not smaller than 3.3 mm2 (1 2 AWG);

b) Extra-hard usage (such as Type SOW, STW, or STOW); or

c) Equivalent to the type specified in (a) or (b).

A grounding conductor shall not be smaller than the circuit conductors and, for flexible cords suitable for

extra-hard usage, shall not be smaller than 1 .3 mm2 (1 6 AWG).

1 0.4 Deletedi
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1 0.5 When the point where the flexible cord enters an enclosure is immersed, a watertight fitting or an

equivalent method to preventi water entering the enclosure shall be used. Compliance shall be determined

by the Water Leakage Test, Section 35.

1 0.6 Deletedi

1 0.7 A luminaire is permitted to be provided with an attachment plug and mating receptacle or cord

connector to facil itate the installation, maintenance, or servicing of the luminaire. When provided:

a) The luminaire shall include both the attachment plug and the mating receptacle or cord

connector;

b) The luminaire shall have means to prevent inadvertent disconnection, such as to require a tool

to access or multiple actions (e.g. , twist-and-pul l) to disconnect the attachment plug and mating

receptacle or cord connector; and

c) The attachment plug and mating receptacle or cord connector shall not be exposed to sunlight,

water, impact, strain, and other adverse conditions unless they have been found suitable for the

conditions anticipated.

Exception: A luminaire whose instructions declare iti only for use with a storable pool, per 44.3, need not

complywith this requirement.

1 0.8 An attachment plug and the mating receptacle or cord connector shall be polarized when

polarization is required to comply with the requirements in Polarization and Identification, Section 20, or

the Electric Shock Test, Section 41 . When polarization is required and conductors are connected to the

device during installation, the device shall have terminals marked to identify the intended connection of

wiring.

1 0.9 A cord- and plug-connected luminaire shall be provided with a length of flexible cord that extends

from the pool wall to the location remote from the pool wall . The flexible cord shall have a length of not less

than 7.6 m (25 feet).

1 0.1 0 Flexible cord shall be accessible to contact only under conditions (a), (b), or (c) below:

a) During luminaire relamping or servicing;

b) When it is the flexible cord of the cord- and plug-connected luminaire that extends from the pool

wall to the location remote from the pool wall as specified in 1 0.9; or

c) No more than 1 .52 m (5 ft) of flexible cord may be accessible when the installation instructions

include guidance for reliably routing and securing the cord to suitably rigid structural members of

the pool, the luminaire, or other objects installed for the purpose in accordance with 44.1 1 . I f the

instructions require the use of a guard and/or related structural support parts, those parts shall be

provided and the assembly shall comply with the Flexible Cord Guard and Support Test, Section

43.

1 0.1 1 A strain relief device shall be provided and comply with the Strain Relief Test, Section 37.
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11 Power Supply Connections

11 .1 General

11 .1 .1 A dry-niche luminaire and the luminaire housing for a wet-niche luminaire, and the mounting

bracket for a no-niche luminaire, shall have provision for the connection of rigid metal or nonmetall ic

conduit.

1 1 .1 .2 Holes for the connection of conduit shall be threaded. When the threads are tapped all the way

through a hole in an enclosure wall , or when an equivalent construction is used, there shall not be fewer

than 3-1 /2 nor more than five threads in the metal and the construction shall be such that a conduit

bushing can be attached as intended. When the threads are not tapped all the way through a hole in an

enclosure wall , conduit hub, or the l ike, there shall not be fewer than five threads in the metal and there

shall be a smooth, rounded inlet hole for the conductors equivalent to that provided by a standard conduit

bushing. The internal diameter of the inlet hole shall be the same as that of the corresponding trade size of

rigid conduit.

1 1 .1 .3 A conduit hub shall be threaded and shall have a wall thickness before threading not less than

that of the corresponding trade size of conduit. A conduit hub that is not cast integrally with an enclosure

shall not depend upon friction alone to prevent its turning, and shall comply with the Conduit Hub Torque

Test, Section 43A.

11 .1 .4 The termination means for a field-connected conductor shall consist of a pigtail lead, a pressure

terminal connector, a wire-binding screw, or a stud with nut. A pressure terminal connector shall be of a

type that can be applied by means of an ordinary tool (such as a screwdriver, nut driver, or pliers).

1 1 .1 .5 A pigtail lead for connection of field wiring shall not be more than two standard (AWG) sizes

smaller than the field-connected conductor to which it wil l be connected, and shall not be smaller than a

0.82 mm2 (1 8 AWG) copper conductor in any case.

1 1 .1 .6 A pigtail lead shall have a free length in a splice compartment of at least 1 5.2 cm (6 inches).

1 1 .1 .7 A field-wiring terminal shall be provided with a pressure terminal connector securely fastened in

place by being brazed, bolted, held by a screw, or the equivalent. A single rivet shall not be used.

Exception: A wire-binding screw is not prohibited from being used at a field-wiring terminal intended to

accommodate a 5.3 mm2 (10 AWG) or smaller conductor.

11 .1 .8 A field-wiring terminal shall be prevented from turning or shifting in position by means other than

friction alone. Acceptable means of complying with this requirement include use of two screws or rivets,

square shoulders or mortises, dowel pins, lugs, offsets, or connecting straps or clips fitted into an adjacent

part, or by an equivalent method.

11 .1 .9 A wire-binding screw at a field-wiring terminal shall not be smaller than 4.8 mm (No. 1 0 major

diameter).

Exception: A 4.2 mm (No. 8) screw is not prohibited from being used for the connection of a 2.1 mm2 (14

AWG) conductor. A 3.5 mm (No. 6) screw is not prohibited from being used for the connection of 1.3 mm2

(16 AWG) and smaller conductors.

11 .1 .1 0 A wire-binding screw shall thread into metal at least 1 .3 mm (0.050 inch) thick.
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Exception: Metal not less than 0.8 mm (0.030 inch) thick is not prohibited from being used when the

threaded joint withstands a tightening torque applied to the wire-binding screw without stripping the screw

threads or the terminal plate threads when tested with a solid copper conductor of the size intended and

placed under the screw head and wrapped 2/3 – 3/4 turn around the screw. The tightening torque shall be

1.4 N·m (12 pound-inches), 1.8 N·m (16 pound-inches), and 2.3 N·m (20 pound-inches) for screw sizes

No. 6, No. 8, and No. 10 or larger, respectively.

11 .1 .1 1 Upturned lugs or a cupped washer or the equivalent shall be provided with a wire-binding screw

and shall be capable of retaining a conductor of the size intended under the head of the screw or washer.

1 1 .1 .1 2 Where continuity or secureness of an electrical connection involves a threaded joint, at least two

ful l threads shall be engaged in the threaded joint and, for a screw with a tapered end, any threads on the

tapered end shall be disregarded.

Exception: The threaded joint of a component complying with applicable component requirements for

threaded joint design, continuity, and secureness is not required to complywith this requirement.

11 .1 .1 3 Where pigtail leads are provided for field wiring connections, a threaded joint at the product end

of the lead shall comply with 1 1 .1 .1 2.

1 1 .1 .1 4 A field-wiring terminal intended for the connection of a grounded conductor shall be of (or plated

with) a metal substantial ly white in color and shall be readily distinguishable from the other terminals, or

identification of the terminal shall be clearly shown in some other manner.

1 1 .1 .1 5 A lead intended for connection of a grounded conductor shall be finished to show a white or gray

color and shall be distinguishable from any other leads.

11 .2 Wet-niche and no-niche luminaires

11 .2.1 Wet-niche and no-niche luminaires shall be provided with a permanently attached length of

flexible cord for routing through the conduit connected to the luminaire housing or mounting bracket and

for connecting to the power source. The flexible cord shall extend a minimum of 3.7 m (1 2 feet) from the

point at which the cord emerges from the luminaire.

1 1 .2.2 A grounding conductor in the flexible cord shall be green with or without one or more yellow

stripes.

1 1 .2.3 The end of the flexible cord jacket and the flexible cord conductor terminations shall be covered

with or encapsulated in a potting compound to prevent the entry of water into the luminaire through the

cord or its conductors. In addition, a ground connection within the luminaire, if provided, shall be similarly

treated to protect such connection from the deteriorating effect of chemicals in the water in the event of

water entry into the luminaire.

1 1 .2.4 Strain relief shall be provided to prevent a mechanical stress on the flexible cord from being

transmitted directly to terminals, splices, or interior wiring of the luminaire. The strain-relief means shall

comply with the Strain-Relief Test, Section 37.

11 .2.5 The flexible cord specified in 11 .2.1 shall be considered a pigtail lead with regard to the

requirements in 11 .1 .1 – 11 .1 .1 5.
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11 .3 Dry-niche luminaires

11 .3.1 Connections between the luminaire conductors and the conductors of the power supply circuit

shall be accessible for inspection without requiring the disconnection of any portion of the wiring.

1 1 .3.2 The luminaire shall provide:

a) Ample space for any required splices to the supply conductors and

b) Means for independent termination of at least two equipment grounding conductors.

1 1 .3.3 When flexible cord is used to supply the lamp assembly of a dry-niche luminaire, the end of the

flexible cord jacket and the flexible cord conductor terminations shall be covered with or encapsulated in a

potting compound to protect such connections from the deteriorating effect of chemicals in the water in the

event of water entry into the lamp assembly.

11 .4 Low voltage luminaires

11 .4.1 Low voltage luminaires (see 5.2B) are permitted to be imarked in accordance with 44.1 3 iand are

eligible to apply the requirements in this section. Other requirements of this Standard apply to low voltage

luminaires unless specifically exempted in this section. i i

11 .4.2 The grounding conductor specified in 1 0.3 or 11 .2.2, or the ground conductor termination

specified in 11 .3.2(b), shall not be provided on a low voltage luminaire.

1 1 .4.3 Low voltage luminaires shall have no provision for grounding and are exempt from the

requirements in Sections 22 (Position of Live Parts), 23 (Spacings), 25 (Grounding), and 26 (Bonding).

Exception: A low voltage luminaire with dead metal parts in contact with the water shall comply with the

Exception to 26.1.1.

11 .4.4 Low voltage luminaires are exempt from the Dielectric Voltage-Withstand Test (Section 36),

Bonding Mil l ivolt Drop Test (Section 38), the High Current Test (Section 39), and the Electric Shock Test

(Section 41 ).

Exception: A low voltage luminaire with dead metal parts in contact with the water shall comply with the

Bonding Millivolt Drop Test.

11 .4.5 Low voltage luminaires are permitted to use hard usage cords, per 1 0.3(a), not smaller than 0.20

mm2 (24 AWG).

1 2 Diffusers

1 2.1 Deleted

1 3 Guards

1 3.1 A metal guard, when provided, shall be conductively connected to the point of attachment of the

equipment grounding conductor to the luminaire.

1 3.2 If a luminaire must be provided with a guard in order to comply with the requirements concerning

the risk of electric shock, the construction shall be such that the luminaire cannot be installed without the

guard.
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1 3.3 There shall be no sharp or protruding edges of a guard or other parts of the luminaire that may be

contacted by persons in a pool.

1 3.4 A guard for an upward-facing luminaire shall comply with the Static Load Test (Section 54) and the

Cylinder Impact Test (Section 55).

1 4 Gaskets

1 4.1 A gasket shall be of a material able to withstand the temperature and use to which it wil l be

subjected. The gasket material shall be resistant to aging. A gasket that wil l be disturbed during routine

servicing, such as during lamp replacement, shall be formed of resil ient material such as neoprene or

sil icone rubber.

1 4.2 A gasket of neoprene, rubber, neoprene composition, or rubber composition used to prevent the

entry of water into a luminaire shall be subjected to the Gasket Accelerated Aging Test, Section 42.

1 4.3 A gasket material other than those specified in 1 4.2 is not prohibited from being used when

determined to have equivalent characteristics, including resistance to aging. Such material is considered

resistant to aging when there is no visible evidence of deterioration (such as cracking after flexing,

softening, or hardening) after these characteristics are investigated.

1 5 Adhesives Used in Underwater Luminaires

1 5.1 An adhesive relied upon for water barrier integrity shall comply with the Adhesives, Special ized

Applications requirements, in the Standard for Polymeric Materials – Use in Electrical Equipment

Evaluations, UL 746C, modified as specified in this section. Joints bonded by fusion techniques, such as

with a solvent or ultrasonic welding are considered acceptable without further evaluation.

1 5.2 The reduced sample set size (UL 746C clause 69.7.3) is permitted to be used. Each sample set

shall consist of specimens of the adhered or sealed joint assembly configured in accordance with the

Standard Test Method for Apparent Shear Strength of Single-Lap-Joint Adhesively Bonded Metal

Specimens by Tension Loading (Metal-to-Metal), ASTM D 1 002, and shall be tested for adhesive strength

in accordance with the Standard for Polymeric Materials – Short Term Property Evaluations, UL 746A,

Bond Strength Properties of Adhesives, Method A (shear strength through tension loading).

1 5.3 The sample sets shall be subject to the "as received," "effect of temperature," "effect of cold," and

"effect of cyclic conditions" test programs. In l ieu of the "effect of humidity" conditioning, a sample set shall

be subject to water immersion conditioning as follows. A sample set shall be placed in a pool water

solution maintained at a temperature of 25°C (77°F) for a period of 24 hours. The pool water solution is to

consist of disti l led water plus cyanuric acid at a concentration of 1 00 ppm, calcium chloride for hardness at

a concentration of 1 00 ppm and chlorine content of 5.0 ppm provided by calcium hypochlorite. The pH of

the solution is to be adjusted to be 7.4. Upon removal, the specimens shall be placed in an oven for 24

hours at 1 0°C (1 8°F) above the measured maximum operating temperature of the adhesive. This water

immersion / oven aging conditioning cycle is to be repeated three times. Specimens are permitted to be

stored at room temperature (25°C / 77°F) between conditioning segments. The pool water solution shall

be replaced for each cycle.

1 5.4 The bond strength of the adhesive shall not be reduced by more than 50 percent from the "as

received" bond strength following each conditioning.

1 6 Wiring Devices

1 6.1 A porcelain lampholder mounted by means of a screw ring shall not be used without the gasket

usually supplied with this type of lampholder.
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