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UL Standard for Safety for Low Voltage Lighting Systems, UL 2108
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Summary of Topics

These revisions to ANSI/UL 2108 dated April 18, 2023 include the following changes in
requirements:

* Scope simplification; 1.1

* Scope-exctusions:+-

<

¢ Defihition Removals; 3.13, 3.14, 3.14.1, 3.21 and 3.23

* Permitted openings in recessed housings; 11.9
¢ Protective devices and the Maximum Output Test; 19.1 and 33:2.2

* Power unit temperature test; 34.2.3, 48.2.8 and 48.2.8A

* Overtload Test; 36.2 and Figure 36.1

* Removal of surge protection devices for dielectric withstand test; 37.1 and Appendix A

* Redliced the marking minimum letter height; 48.1.3, 48.2.7, 48.4.3, 48.5.2, 67.1.3, 67.1.5,
67.1.4 and 83.1

* Marking type options; Table 48:1, 48.1.10 and 48.1.11

* Clags 2 luminaires with signal inputs; 51.1
* Clarffication of class 2)wet location compliance; 51.3 and 73.7

* Class 2 device housings; 3.6A, Section 53, 62.1, 62.4 and 66.1

* Separable-mounting means for class 2 luminaires; 54.1 and 68.5

* Grotmding-permitted-butnotrequiredfor-ctass2Huminaires—59-+4

« Editorial Corrections; Section 6, 9.1, 45.4, Table 51.1 and B2.1.8

Text that has been changed in any manner or impacted by ULSE's electronic publishing system is marked
with a vertical line in the margin.

The new and revised requirements are substantially in accordance with Proposal(s) on this subject dated
March 3, 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).
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ULSE 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 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
inability to use this Standard, even if ULSE or an authorized ULSE representative has been advised of the
possibility of such damage. In no event shall ULSE'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 ULSE
harmless from and against any loss, expense, liability, damage, claim, or judgment (including reasonable
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INTRODUCTION

1 Scope

1.1

in accordance with the National Electrical Code, NFPA 70, Article 411.

1.2 These requirements cover:

These requirements apply to low voltage lighting systems and components intended for installation

a) Power units in which output is limited to 25 A and below the risk of electric shock voltage levels

as de

b) Clgss 2, exposed bare conductor, POE, and other low-voltage luminaires and lighti

1.3 These fequirements do not cover lighting equipment covered by other standards’ sug
limited to, thg¢ Standard for Portable Electric Luminaires, UL 153, the Standard for.Track Ligh

UL 1574, or

a) Lu
the S

fined in 3.19; and

e Standard for Luminaires, UL 1598:

inaires provided with a cord and attachment plug intended forbranch circuit co
andard for Portable Electric Luminaires, UL 153.

g systems.

h as, but not
ting Systems,

hnection. See

b) Luminaires intended to be mounted to and relocatable along a track, including when the track is

suppl

c¢) Luminaires intended to be carried by hand or exclusively used not connected to a |

See t

d) Lu
UL 15

1.4 Light e
lighting syst
(LED) Equip

1.5 These
hazardous/cl

ed at low voltage. See the Standard for Track Lighting-Systems, UL 1574.

ne Standard for Flashlights and Lanterns, Ulg1576.

minaires integrated with a power unit in‘a singular product. See the Standard fq
98.

mitting diode (LED) compongents, controls, and subassemblies integral to 3
m shall comply with the applicable requirements of the Standard for Light E
ent for Use in Lighting Products, UL 8750.

Fequirements donot*address certain specialized applications, including but
assified locations;“emergency lighting, marine (ship-board) lighting, horticult

branch circuit.

r Luminaires,

low voltage
mitting Diode

not limited to
Ural systems,

germicidal luminaires, ait<handling luminaires, or luminaires installed over cooking equipment. Low

voltage lighti
standards wr

ng systemequipment intended for such applications are to be investigated in ac
itten for(the purpose.

2 Units of ‘Vleasurement

cordance with

2.1
approximate

information.

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

3 Glossary

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

3.2 ACCESSIBILITY BARRIER — A material provided to limit access to uninsulated current-carrying
parts that involve a risk of shock and insulated current-carrying parts not intended to be subject to user
contact.

3.2.1 BATTERY - General term for (1) any single cell, or (2) a group of cells connected together either in
a series and/or parallel configuration. May be ready for use or may be an installed component.
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3.2.2 BATTERY CELL - The basic manufactured unit of a battery. Provides electrical energy by direct
conversion of chemical energy and designed to be charged electrically. Consists of electrodes, separators,
electrolyte, container and terminals.

3.2.3 BATTERY, SECONDARY - A battery intended to be charged and discharged multiple times under
prescribed rates of charging and discharging in accordance with the battery manufacturer’s

recommendations.

3.3 CABINET MOUNTED UNIT — A luminaire or power unit intended for final installation into cabinets

and similar location, such that all or part of the unit is located within the interior space of the cabinet.

3.4 CONDU
insulation.

3.5 ENCLO
fire, and to p
enclosure is 1

3.6 EXPOS
provide physi
assemblies ¢
track bus bar

3.6A HOUS
performance

3.7 LAMP C
particles of th

3.8 LOCATI
condensation
locations.

3.9 LOCATI
to temporary
prevent an ag

3.10 LOCA]
electrical equ

SURE — A material provided to enclose electrical parts and components that inV
rotect internal parts from the environment and from mechanical damage. All ¢
ot prohibited from also serving as an accessibility barrier or recessed housing.

EFD CONDUCTORS - Low voltage supply conductors withoho additional hg
Cal support and electrical supply connections for one or more luminaire assembl
apable of being repositioned along the length of theeonductors. Does not in
b (see UL 1574 clause 3.4) which may be accessibleywithin their housing.

ING — A protective casing for a device thatlis not required to meet the co
Criteria of an enclosure.

ONTAINMENT BARRIER — Any partiof the luminaire that surrounds the lamp t
e lamp in the event that it ruptures.

ON, DAMP — An exterior ©F interior location that is normally or periodical
of moisture in, on, orcadjacent to electrical equipment, and includes partig

ON, DRY — A location not normally subject to dampness, but may include a log
Hampness, as. in-the case of a building under construction, provided ventilation is
cumulation,of'moisture.

[IONSWET — A location in which water or other liquid may drip, splash, or flow
pment.

d—as electrical

olve a risk of
r part of the

using, which
es, including
tlude lighting

nstruction or

b contain hot

y subject to
lly protected

ation subject
adequate to

bn or against

3.11

output voltage does not represent a risk of electric shock.

LOW VOLTAGE LUMINAIRE — A lighting unit intended for connection to a power source for which

3.12 NOMINAL OUTPUT WATTAGE/LOAD - Specified by power unit or system manufacturer as total

lamp wattage

3.13.1

. Assumes that lamps are operating at rated lamp voltage.

3.13 Deleted

OPEN DEVICE — A component or subassembly with instructions that limit installation to within

enclosures of metal or nonmetallic materials suitable for fire containment and that limits user access to
parts representing a risk of electric shock.

| 314 Deleted
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3.14.1

Deleted

3.15 POWER UNIT - The equipment that powers and controls the luminaires in a low voltage lighting
system. A power unit has the following characteristics:

a) An isolating type transformer or electronic power supply of output voltage not exceeding the risk
of electric shock;

b) Is intended for field installation; and

c¢) Each secondary circuit is limited to 25 A.

3.16 POW
category 5 (
data betwee
the class 2 li

3.17 RECH
or wall cavity
conductors 9

3.18 RECH
above the m

Inher
comb

Type
insuld

Type
spaci

Type
3.19 RISK

parts or betw
1500 Q resis

and if the opgn circuit'voltage exceeds the following limits in Table 3.1.

AT5) or similar cables and 8P8C (RJ45) modular connectors to concurrently,ca
the power source and powered device. The voltage and power of all PoE.systg
its of NFPA 70, and therefore are given comparable treatment within this'stand

and serves to close off the opening from the room side, and\does not neces
r similar components.

SSED EQUIPMENT — Equipment intended to be installed through (penetratin
bunting surface, and identified as one of the following:

pntly Protected - Suitable for installation where’in direct contact with thermal
ustible materials, without reliance on a thermal protector to limit operating tempe

IC, Thermally Protected — Suitable -for installation where in direct contact
tion or combustible materials.

Non-IC, Thermally Protected "= Suitable for installation with minimum di
ngs to thermal insulation or combustible materials in accordance with the install

Non-IC, Concrete Only-— Suitable for installation only in poured concrete.

OF ELECTRIC-SHOCK - A risk of shock exists between any two uninsulats

tor in paralle*with a 0.015 pyF capacitor connected between the two points exd

Table 3.1

.3 that uses
rry power and
ms are within
ard.

SSED HOUSING — A part of a recessed luminaire or power unit that projects into the ceiling

sarily enclose

g) or located
insulation or
ratures.

with thermal

ensions and
tion code.

d conductive

een an uninsulated conductive part and earth ground, if the continuous current flow through a

eeds a 5 mA

Risk of electric shock voltage limits

Maximum Voltage

Waveform type? Dry and damp locations Wet locations
Sinusoidal ac 30V rms 15V rms
Non-sinusoidal ac 42.4V peak 21.2 'V peak
Continuous dc® 60V 30V
10 — 200 Hz interrupted dc°® 248V 124V

@ For a combined ac + dc waveform, the dry and damp location voltage limit shall be the non-sinusoidal ac limit where the dc
voltage is no more than 20.9 V, and shall be (33 + 0.45Vdc) where the dc voltage is greater than 20.9 V. The wet location voltage
limit shall be half this amount.

Table 3.1 Continued on Next Page
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Table 3.1 Continued

Waveform type?

Maximum Voltage

Dry and damp locations Wet location

S

b | the peak-to-peak ripple voltage on a dc waveform exceeds 10% of the dc voltage, the waveform shall be considered a
combined waveform per footnote a above.

¢ Contact with interrupted dc at a lower or higher frequency shall be permitted only after a special investigation based on the
specific waveform parameters.

3.19.1

RISK OF FIRE — a risk of fire exists in an electrical circuit or device if the maximum voltage (V),

current (), or power (V x 1) exceeds the applicable class 2 limit defined in Table 11(A) (for AC circuits) or

LAICDOA 70

11(B) (for DC

3.20 SURFA
side of a wall,
3.21 Delete

3.22 UNDE
surface or bl

mounting surface or into the cabinet interior.

3.23 Delete

4 Componeénts

4.1
requirements

used in the products covered by this standard:

4.2 Acomp

a) Inv
produ

b)Iss

4.3 A comp
use.

Except as indicated in 4.2, a component of agroduct covered by this standard shall co

. [TORY
\JII\JUIlO, UTNINT T A TU.

ACE MOUNT UNIT — A luminaire or power unit that is designed to be mounted
ceiling, or other surface.

of

R-CABINET OR SHELF-MOUNTED UNIT — A luminairé, and/or power unit
nd hole mounting under a cabinet or shelf, where the ‘unit does not extend

of

for that component. See Appendix A for a list of standards covering compone

bnent is not required to comply with a specific requirement that:

blves a feature orteharacteristic not required in the application of the comp
Ct covered by this'standard; or

Liperseded-by:a requirement in this standard.

bnent-shall be used in accordance with its rating established for the intended

on the room

intended for
through the

mply with the
nts generally

onent in the

conditions of

4.4 Specific components are incomplete in construction features or restricted in performance
capabilities. Such components are intended for use only under limited conditions, such as certain
temperatures not exceeding specified limits, and shall be used only under those specific conditions.

5 Undated References

5.1

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

5.2 The following publications are referenced in this Standard:

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

ASTM E230/E230M, Standard Specification and Temperature-Electromotive Force Tables for

Standardized

Thermocouples
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IEEE 802.3, Standard for Ethernet

NFPA 70, National Electrical Code

NFPA 90A, Installation of Air-Conditioning and Ventilating Systems
UL 13, Power-Limited Circuit Cables

UL 62, Flexible Cords and Cables

UL 94, Tests for Flammability of Plastic Materials for Parts in Devices and Appliances

UL 153, Portable Electric Luminaires

UL 444, Conjmunications Cables

UL 746C, Polymeric Materials — Use in Electrical Equipment Evaluations
UL 758, Appliance Wiring Material

UL 796, Printed-Wiring Boards

UL 873, Temperature-Indicating and -Regulating Equipment

UL 879, Electric Sign Components

UL 924, Emgrgency Lighting Equipment

UL 969, Marking and Labeling Systems

UL 1012, Poyver Units Other Than Class 2

UL 1097, Dopble Insulation Systems for Use in Electrical Equipment
UL 1310, Clgss 2 Power Units

UL 1411, Trapsformer and Motor Transformers for Use in Audio-, Radio- and Television-Type|Appliances

UL 1574, Track Lighting Systems

UL 1577, Optical Isolators

UL 1598, Luminaires

UL 1642, Lithium Batteries

UL 1838, Low Voltage Landscape Lighting Systems

UL 2043, Fire Test for Heat and Visible Smoke Release for Discrete Products and Their Accessories
Installed in Air-Handling Spaces

UL 2054, Household and Commercial Batteries
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UL 2097, Reference Standard for Double Insulation Systems for Use in Electronic Equipment

UL 4200A, Products Incorporating Button or Coin Cell Batteries of Lithium Technologies

UL 5085-1, Low Voltage Transformers — Part 1: General Requirements

UL 5085-2, Low Voltage Transformers — Part 2: General Purpose Transformers

UL 5085-3, Low Voltage Transformers — Part 3: Class 2 and Class 3 Transformers

UL 8750, Light Emitting Diode (LED) Equipment for Use in Lighting Products

UL 60730-1,

\utomatic Electrical Controls for Household and Similar Use, Part 1: GenerallRe

UL 60950-1, Information Technology Equipment — Safety — Part 1: General Requirements

UL 62133-1,
Requirement
Portable App

UL 62133-2,
Requirement

Portable App

UL 62368-1,
Requirement

6 Organiza

6.1 Deleted|

Secondary Cells and Batteries Containing Alkaline or Other Non+Acid Electrol
5 for Portable Sealed Secondary Cells, and for Batteries Made from Themn
ications — Part 1: Nickel Systems

Secondary Cells and Batteries Containing Alkaline.or)Other Non-Acid Electrol
5 for Portable Sealed Secondary Cells, and for ‘Batteries Made from Them
ications — Part 2; Lithium Systems

p

ion and Application

PART | - POWER UNITS

GENERAL

7 General

7.1 Theser

bquirements apply to the power units in a low voltage lighting systems.

quirements

tes — Safety
, for Use in

tes — Safety
, for Use in

Audio/Video, Information and Communication Technology Equipment — Part 1: Safety

7.2 The maximum rating of a power unit shall not exceed the risk of electric shock voltage, or 25 A per

circuit, under

any conditions of load.

7.3 The low voltage secondary circuit shall be isolated from the primary circuit. If the secondary circuit
output exceeds NEC Atrticle 725 class 2 limits, it shall not be grounded.

CONSTRUCTION — MECHANICAL

8 General Construction

8.1

Insulated conductors that pass over edges or through openings in metal shall be secured from

contacting the edges or be protected from cutting and abrasion. For sheet metal less than 0.042 in (1.1
mm) thick, protection shall be provided by one of the following methods:
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a) Rolling the edges of the metal not less than 120 degrees;

b) A bushing or grommet of a material other than rubber at least 0.047 in (1.2 mm) thick;

c) Glass sleeving at least 0.010 in (0.25 mm) thick; or

d) Other means that provide equivalent protection.

8.2 A component such as a lampholder, switch, or other part of an assembly shall be restricted from
loosening or turning when such motion adversely affects the intended performance of a component, a
reduction of electrical spacings, or results in a risk of fire. Friction alone does not meet the intent of
restriction of movement. The use of a lock washer, a star washer, dimples, upturned lugs, ears, and similar

means meet
9 Enclosu

9.1 All curr
specified in 9

Exception: O

9.2 The thi
Table 9.1.

too ot tof sl H + £ Llos
UIC TmoTt Ur uic TCYUITITICTIiu TUT o purpuotc.

e

ent-carrying parts that present a risk of fire or of electric shock shall.be enclosgd in material
.2 — 9.4, and assembled per 9.6.

pen devices and Exposed Bare and Insulated Conductors eompliant with Sectioh 30.

ckness of sheet and extruded metal in a power unit ‘enclosure shall be in acg¢ordance with

Minimum thickness of sheet metal and. extruded aluminum for enclosures]

Table 9.1

Copper, brass, aluminu:r sheet, and
u

Steel extruded alumifum
Unreinforced Reinforced Unreinforced Reinforced
Specifi¢ construction in (mm) in (mm) in (mm) in (mm)
At opening for fonduit connection 0.026 (0.66) 0.026 (0.66) 0.032 (0.81) 0.0B2 (0.81)
No electrical 0.020 (0.51) 0.016 (0.41) 0.022 (0.56) 0.0117 (0.43)
component
Length more support
than 26 in (660
mm) Electrical 0.026 (0.66) 0.020 (0.51) 0.028 (0.71) 0.0p2 (0.56)
compohent
support
No.electrical 0.016 (0.41) 0.013 (0.33) 0.020 (0.51) 0.0116 (0.41)
component
Length not mofe ainnort
than 26 in (660
mm) Electrical 0.020 (0.51) 0.016 (0.41) 0.025 (0.64) 0.020 (0.51)
component
support
Length not more | No electrical 0.016 (0.41) 0.013 (0.33) 0.020 (0.51) 0.016 (0.41)
than 15in (380 component
mm ) support
Electrical 0.016 (0.41) 0.016 (0.41) 0.020 (0.51) 0.020 (0.51)
component
support

Notes:

(1) Reinforced — a form of construction that provides equivalent mechanical strength.

Table 9.1 Continued on Next Page
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Table 9.1 Continued

Specific

Copper, brass, aluminum sheet, and
Steel extruded aluminum
Unreinforced Reinforced Unreinforced Reinforced
construction in (mm) in (mm) in (mm) in (mm)

(3) Examples of acceptable methods of reinforcement are:
a) a single piece of sheet metal that is formed to result in a maximum internal angle of 120 degrees;

b) 0.5 by 0.5 in (13 by 13 mm) 90 degrees formed from sheet steel, 0.266 in (8.1 mm) minimum thickness,
used to divide a surface into small sections and, unless along the greater dimension, are additionally secured

(2) No electrical component support — the minimum thickness required for mounting of non-electrical parts.

(4) For coated d
required in this

(5) Length — thd

bl o 4 il £oblo }
o e agracentsSiaesSor e enciosure;

c) flat steel bars, 0.375 in (9.5 mm) wide minimum, 0.125 in (3.2 mm) thick minimum, usedrand‘4ecured as in

(b); and

d) curved, ribbed, or flanged surfaces. A surface is considered to be flanged if the two,opposite $ides are bent

0.50 in (13 mm) or wider at right angles to the surface.

r finished metals, the minimum thickness is considered to be obtained if the overall thickness exceefls that

able by at least 0.0005 in (0.013 mm) for each side coated or finished.

longest straight line that can be drawn on any unreinforced flat section.

9.3 The thig
9.2.

kness of an enclosure material constructed of castimeétal shall be in accordang¢e with Table

Table 9:2
Minimum thickness of cast metal for enclosures
Unreinforced Reinforced
Material in (mm) in (mm)
Cast metal 0.126 (3.2) 0.094 (2.4)
Cast malleable iron 0.094 (2.4) 0.063 (1.4)
Permanent mold — cast aluminum 0.094 (2.4) 0.063 (1.9)
Die cast nietal 0.079 (2.0) 0.047 (1.9)

Note:

Reinfi
fora

or sin|
case

brced dimensiohs are usable at the root of threads, a surface that is curved or otherwise reinforced; and
urface of sueh'shape, or size, or both, that the strength contemplated is provided. Areas for breakodts,
ilar reasons; are able to have thinner sections, when the strength of structure is not affected, and in po

hinnerthan required for sheet metal.

9.4 An enclosure formed of a polymeric material, shall comply with the Impact, Flammability, Mold
Stress, and Relative Temperature Index (RTI) of UL 746C.

Exception: When the temperature measured during the normal temperature test is less than 65°C (149°F),
the enclosure is not required to comply with the RTI requirement.

9.5 A polymeric material relied upon to provide all or a portion of the strain relief shall comply with the
requirements of the Strain Relief for Flexible Cord Test, Section 41, after the Mold Stress Relief Distortion
Testin UL 746C.

9.6 An enclosure shall be assembled to provide the mechanical strength required to resist the expected
conditions of use without resulting in a risk of fire, electric shock, or injury to persons due to total or partial
failures that cause reduction of spacings (electrical or thermal), loosening or displacement of parts, or
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other serious defects. Where an enclosure relies on adhesive, the adhesive shall be suitable for the
associated temperature, environmental exposure, surface materials, and mechanical forces.

10 Openings

10.1 All splices, open coil devices, capacitors, leads or terminals for field connection of supply wires,
other arcing live parts, or current-carrying parts involving a risk of fire or shock shall be provided with an
enclosure of a material specified in Enclosure, Section 9 without any open holes.

Exception: Open holes are able to be used when all uninsulated current-carrying parts or splices involving
a risk of shock as defined in 3.19 are not accessible by the accessibility probe shown in Figure 22.1 and

the open hol

10.2 Anop
one or more
are located.

Exception: A
surface retail

10.3 Anen

Exception: G
mm) or morg

10.4 Deletd
11

1.1 Arece
the recessed

Recesspd Housings

s do notexceed the dimensions opnr\iﬁ'nnl in10.2

en hole in the enclosure shall not exceed 1-1/2 in? (968 mm?) in area, and ‘thq
open holes shall not be more than 15% of the area of the surface in which the

higher percentage of surface area may be open where the materials and config
n sufficient mechanical integrity for the application.

Closure containing a fuse mounted in an open type fuseholder shall have no ope

lpenings in an enclosure containing an open typefuseholder are able to be loc
from the fuse, measured horizontally, when the.power unit is mounted as intend

d

ssed product shall be constructed such that a hole in a ceiling or wall structure ig
housing.

11.2 A she
steel, and 0.

11.3 A pol

than the highest temperature measured on the part during the normal temperature test.

11.4  Deletqd

bt metal recessed-housing shall have a minimum thickness of 0.026 in (0.66
28 in (0.71 mm) when of aluminum or copper alloy.

eric recéssed housing shall have a generic or relative temperature index equg

total area of
hole or holes

uration of the

h holes.

ated 6 in (152
ed.

closed off by

mm) when of

| to or greater

11.5 Arecessed housing shall comply with Section 10, Openings.

11.6 The recessed housing of a product marked for use in poured concrete or in ground shall contain no
open holes.

11.7 The recessed housing of a product marked “TYPE IC RECESSED” shall contain no open hole as a
slot or louver larger than 3/16 in (4.8 mm) in width. Any other shape of an open hole shall be such that it
does not permit the entrance of a 1/4 in (6.4 mm) diameter rod.

11.8 The recessed housing of a product marked “TYPE NON-IC RECESSED” shall contain no open hole
as a slot or louver larger than 3/8 in (9.5 mm) in width. Any other shape of an open hole shall be such that
it does not permit the entrance of a 1 in (25.4 mm) diameter rod.
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11.9 The total area of all open holes in a recessed luminaire housing shall be no more than 15 % of the
area of the inside diameter of the recessed housing or plaster frame where the housing or frame passes
through the hole in the mounting surface.

Exception: A higher percentage of surface area may be open where the materials and configuration of the

surface retain sufficient mechanical integrity for the application.

11.10 A polymeric recessed housing shall be marked as specified in 48.5.7.

11A Equipment for Use in Environmental Air-Handling Spaces (Plenums)

@ Equipment ev.
producing requir:
Air-Conditioning
Uniform Mechan

11A.2 Equig
is ventilated),

12 Corrosion Protection

12.1 Ferrou

corrosion by ¢nameling, galvanizing, zinc or cadmium plating, or other equivalent means.

12.2 Edges
locations for

13 Damp and Wet Locations

13.1  Produg
location cons

13.2  Produg
following:

a) Fefroussmetal parts shall be protected against corrosion by enameling, galvani

cadmi

e requirements in UL 2043.

hluated in accordance with these requirements is considered to comply with the fire retardant
ements of Section 300.22(C) of the National Electrical Code, NFPA 70; Chapter 4 of Standard for |
and Ventilating Systems, NFPA 90A; Section 602 of the International Mechanical Codé; and Se
cal Code.

is permitted to be marked in accordance with 48.1.9.

5 metal parts of the enclosure not inherently corrosion resistant shall be protg

punched holes, and spot welds:ifYsprefinished steel, enclosed steel pipe,
ainting or plating in ferrous metals'do not require any corrosion protection.

ts marked suitable for wet locations in accordance with 48.2.12 shall comply
ruction and performance requirements of UL 1598.

ts marked _suitable for damp locations in accordance with 48.2.13 shall con

Lmplating, or other equivalent means; and

T $paces? shall

and low smoke
he Installation of
ttion 602 of the

ment that complies with 11A.1, and equipment with a metal enclosure (even if that enclosure

cted against

and hanger

with the wet

ply with the

zing, zinc or

b) The product shall not be provided with any information such as markings, instructions, or
illustrations either on the carton or with the product that implies or depicts a wet location use.

13.3 Power units intended for exposed bare conductor lighting systems shall not be marked suitable for
wet or damp locations.

CONSTRUCTION - ELECTRICAL

14 Current-

14.1

Carrying Parts

All current-carrying parts shall be made of copper or copper alloy.
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Exception: Aluminum and aluminum alloys are permitted to conduct current in the output circuit of exposed
bare conductor lighting systems.

15 Conductors and Cords

15.1

Wiring not protected in accordance with Exposed Bare and Insulated Conductors, Section 30 shall

consist of general use wire or appliance wiring material with insulation rated for the maximum temperature
and voltage of the unit.

15.2 Conductors shall be 18 AWG (0.82 mm?) minimum.

4 AL

Exception N
may be used

a) Wh
b) WH

c)int
Exception N
isolated low

non-isolated
0.25in (6.4 n

15.3 Them

be in accord@nce with Table 15.1.

Exception: A
Direct-Curre

ol ol s £ H L Ll 49 Al ot rs L Ll
V. CUNUUGCtuUro Ur a ol olriancr tridrr 1O Avvy, DUl 11U oITiancr uriaril

under the following conditions:

T.

ere they are completely enclosed;
ere they are not subject to movement under normal use; and

he secondary of a transformer, or in a circuit using solid-state devices.

. 2: Conductors of any size are permitted when the conductors are in Class 2
oltage, limited energy circuits only and are physically separated from all other n
low voltage, limited energy circuits, such as by a barrier or reliably fixed spacin
m).

aximum ampacity of 18 AWG (0.82 mm?).8rlarger wire and cord with copper co

conductor is not required to be sized in accordance with Table 15.1 when it con
0t Bus-Bar or Conductor Resjstance Test described in UL 1574.

(0.20 mm?),

or equivalent
on-Class 2 or
g of minimum

hductors shall

iplies with the

Table 15.1
Maximum ampacities of wire and cords
Ampacity®
18 AWG 16 AWG 14 AWG 12 AWG 10 AWG
Types of|wire and,cord® (0.82 mm?) (1.3 mm?) (2.1 mm?) (3.3 mm?) (5.3 mm?)

General building wires(Conductors - - 20 25 30
for general wirjng)

Fixture wire g 8 17 23 28
Flexible cord® 10 13 18 25 30
Appliance wiring material 6 8 17 23 28

2@ Except for appliance wiring material, see NFPA 70, for required wire and cord types covered by these designations.
® The Sl equivalent for each conductor size is shown in parentheses in terms of cross-sectional area.
¢ These ampacities are applicable to 2-conductor cords carrying current.

16 Splices

16.1

and Connections

A splice made with solder or a wire connector shall be electrically and mechanically secure.

16.2 Aninsulated splice or connector shall be provided with insulation that has temperature and voltage
ratings equal to or greater than required for the conductor insulation.
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16.3 Soldered connections to printed wiring boards shall be secured by one of the following methods:

a) A conductor passed through a hole and soldered on the opposite side.

b) A solder connection covered with epoxy, silicone rubber, or potting.

c) A surface mount connection with solder reflow.

d) A conductor held rigidly in place (without the use of solder) so as to preclude any movement at
the point of electrical connection.

e) Surface Mount Device (SMD) components and components without integral leads soldered to
the printed wiring board. Surface mounted connector receptacles and associated connectors with

leads
subjed

are acceptable without additional mechanical securement where the leadhv
t to movement after assembly.

ires are not

f) WhIre supplied by a Class 2 or LVLE source, solder alone is sufficientiif detachment will not

reduc

requirgd spacings.

g)A v ave-solder connection to a metal-clad printed-circuit board \without any furthe

security.

h) Any other method that offers mechanical securement of;the connection before soldg
17 Transformer
17.1 The prjmary and secondary windings of a transfermer shall be isolated and comply w
following:

a) UL p085-1, and UL 5085-2;

b) UL p085-1, and UL 5085-3;

c) UL 1411;

d) UL [1838;

e)UL[1012; or

f) UL 1310.
17.2 A Class 2/power unit employing a transformer shall comply with the Class 2 requir

spacings of electrical parts to non-Class 2 or non-LVLE circuits) below th

e applicable

I mechanical

ring.

th one of the

ments of UL

5085-1, and UL 5085-3, or UL 1310.

17.3 The construction of a transformer in a power unit marked suitable for wet locations shall comply with
at least one of the following:

a) Primary and secondary windings mounted on separate sections of the core;

b) Primary and secondary windings separated by a shield of copper minimum 0.002 in (0.051 mm)
thick, or brass, minimum 0.005 in (0.127 mm) thick;

c) A flanged bobbin-wound construction that complies with UL 1012;

d) A split bobbin construction and comply with the requirements for double insulation in UL 1097, or
UL 2097;
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e) UL 1411, construction, performance, and 3500 V rms dielectric voltage withstand test
requirements;

f) The Class 2 requirements in UL 5085-1, and UL 5085-3; or

g) UL 1310 and be marked as double insulated.

17.4 The shield in 17.3(b) shall be bonded to the transformer core and to the power unit grounding
means. The bonding shall comply with the Grounding Continuity Test, Section 40.

Exception: Bonding the shield to the core is not required for a toroidal type transformer when the
transformer is isolated from ground.

17.5 A conpection shall be made between the shield and ground by means of a bonding|lead sized at
least as large as the conductor used to supply the primary winding magnet wire, and) shall pe no smaller
than 18 AWG (0.82 mm?).

18 Electrohic Power Supply

18.1  An elgctronic power supply of a power unit shall comply with the electrical construction and
performance|requirements of one of the following standards:

a) UL|1012;

b) UL{1310;

c) UL|60950-1; or UL 62368-1;
d) UL|879; or

e) UL|8750.

18.2 A power unit that complies with the applicable output performance requirements of UL 1310, is
permitted to pe marked in accordance with 48.2.10. A power unit whose output complies with (a), (b), or
(c) below is germitted to be marked in accordance with 48.2.11:

a) The LPS (limited. power source) parameters of UL 60950-1;

b) The LVLE flow voltage limited energy) parameters of UL 8750 where the marked \vattage or VA
is 10Q or less;or

¢) The kimited Power Source Test of UL 2054.

18.3 A power unit with an electronic power supply shall isolate the primary from the secondary by such
means as optical isolators that comply with the UL 1577, or transformers that comply with Transformer,
Section 17.

19 Protective Devices

19.1 Each output of the power unit shall be limited to a maximum of 25 A, either by design or by
operation of a protective device. Compliance shall be determined by the Maximum Output Test, 33.2.2.

19.2 An overcurrent protective device shall comply with the appropriate Standard.

19.3 A nonresettable thermal protective device shall be inaccessible and shall be located within the
enclosure.
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19.4 An automatic reset protective device shall comply with the 6,000 Cycle Endurance Test in UL 873,
or shall be rated for 6,000 cycles in accordance with UL 60730-1. Compliance with UL 60730-1, and/or the
applicable Part 2 standard from the UL 60730 series fulfills these requirements.

19.5 A power unit having available power exceeding Class 2 limits and intended for an exposed bare
conductor lighting system shall comply with the Exposed Bare Conductor Abnormal Operation Test
described in Section 38.

19.6 A recessed product shall be provided with thermal protection rated for the maximum rated load it
controls and comply with the requirements for thermal protective devices for lighting fixtures or fluorescent
lamp ballast protectors, as specified in UL 873, or in UL 60730-1. Compliance with UL 60730-1, and/or the

applicable P

2 standard from the UL 60730 series fulfills these requirements

Exception No
is not require

1: A power unit marked for use only in poured concrete or in-ground asspec
l to be provided with thermal protection.

Exception Ng. 2: Thermal protection is not required to be provided on an inherently protecte
that operateq within the Type IC temperature limits in Table 34.1 with the maximum rated

marked in ac

ordance with 48.5.1(c).

20 Electronic Circuits

201 There
20.2 A print
796, and shal

bd wiring board, including coatings, when.prévided shall comply with the requirg
be classified V-0, V-1, or V-2 in accordance with UL 94.

20.3 Aresistor, capacitor, inductor, transformer;or other part that is mounted on a printed w|
form a printed-wiring assembly shall be secured so that the risk of displacement by any force

is minimized.

20.4 A circdit involving a capacitor, rectifier, transistor, or similar component is to be subjecte

to determine
possible effe

Wwhether there is a risk'of fire or electric shock when the component is opened or
ct of one component on another, encapsulation, and similar factors are to bg

When a risk i$ determined to'exist, the Component Fault Test, Section 39 is to be conducted.

21 Switchep

211 There

quirements in this section do not apply to components located in a Class 2 circuit.

uirements in this section do not apply to components located in a Class 2 circuit.

fied in 48.5.3

d power unit
load and is

ements in UL

ring board to
exerted on it

d to analysis
shorted. The
considered.

21.2 A switch shall have a minimum ampere rating equal to the total load current it controls multiplied by
the load factor shown in Table 21.1.

Table 21.1
Switch rating load factor

Special use switches

General use
switches

L-rated T-rated Ampere rated Ampere rated Ampere rated
Type of load (ac only) (ac/dc) (ac only) (ac/dc) (ac only)
Tungsten filament 1 1 3 3 1
Inductive 1 1 2 2 1
Resistive 1 1 1 1 1
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22 Accessibility to Live Parts

22.1 An uninsulated current-carrying part or a splice connection involving a risk of shock as defined by
3.19 shall be inaccessible to unintentional contact by persons during use. Any parts removable without a
tool are to be removed prior to making the accessibility determination.

22.2 Anuninsulated current-carrying part or a splice connection is determined to be accessible when it is
contacted by the articulated probe shown in Figure 22.1.
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Figure 22.1
Articulate probe with web stop
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NOTES:
The UL articulate probe without the web stop is capable of being used for openings having a minor dimension less than 3/4
in (19.1 mm).

High impact polystyrene articulate probes are available from Underwriters Laboratories Inc.
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23 Electrical Spacings

23.1 Each spacing between current-carrying parts of opposite polarity and between live and dead metal
parts shall not be less than those specified in Table 23.1.

Exception No. 1: The spacing requirements do not apply to components located in a Class 2 circuit.

Exception No. 2: A minimum spacing of 0.010 in (0.25 mm) shall be maintained through air and over
surface in secondary circuits of exposed bare conductor systems.

Table 231
Spacings
Minimum spacing
0-50 51-150 151300 301 -600
V rms? Vrms? Vrms? V rms?®
Spacing involved in (mm) in (mm) in (mm) in (mm)
Uninsulated Through air 1/16 (1.6) 1/8 (32) 1/4 (6.4) 3/8 (9.5)
current-carrying
Between parts of opposite Over surface 1/16 (1.6) 1/4 (6°4) 3/8 (9.5) 112 (12.7)
uninsulated polarity
current- -
carrying parts Extpcl)sedrtd(irz?dt Through air 1/16 (1.6) 1/8 (3.2) 1/4 (6.4) 3/8 (9.5)
and - metal parts tha
are isolated Over surface 1/16 (1.6) 1/4 (6.4) 3/8 1/2 (12.7)
(insulated)
@ For peak volthges, multiply applicable rms voltage by the square root of 2.

23.2 The s
voltages sha

24 Electridal Barriers

24.1 A bari
in (0.64 mm)

Exception N
when deternt

pacing between uninsulated current-carrying parts of different circuits invol
I not be less than that required for the circuit of the higher voltage.

er or liner of insufating material that is used to maintain spacings shall be not le
thick when the(material is treated fiber or of phenolic composition.

D. 1: Other-materials of the same or different thickness are not prohibited fro
ined to.meet the intent of the requirement.

Exception N¢."2: A barrier that is securely held in place and not exposed or otherwise subje

ving different

ss than 0.025

m being used

ct to damage

after installation shall be not less than 0.013 in (0.33 mm) thick.

25 Electrical Insulation

25.1 Polymeric material in direct contact with or within 1/32 in (0.8 mm) of current-carrying parts shall
comply with the requirements in UL 746C. Among the factors to be evaluated are:

a) Resistance to Electrical Ignition Sources — Only the Hot Wire Ignition (HWI) shall be evaluated.
The Performance Level Category (PLC) requirement depends on the flame rating of the material.
See Table 25.1.

b) Flammability — minimum HB.

c) Temperature — The material shall have an electrical temperature rating at least the temperature

meas

ured on the part during the Normal Temperature Test.
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Exception: These requirements do not apply to the secondary circuits of Class 2 or exposed bare
conductor systems.

Table 25.1
Flame rating
Flame rating HWIPLC
HB 2
V-2 2
V-1 3
VA 4

25.2 Polyméric materials in direct contact with or within 1/32 in (0.8 mm) of current=carr

secondary cir

Exception Ng.

cmd).

Exception Nd

cuits shall have a minimum flammability rating of HB or HBF.

1. The HB or HBF flame rating does not apply to small parts' hot exceeding

. 2: The HB or HBF flame rating does not apply to,materials with an expoq

exceeding 0.04 in (1 mm) thick and sandwiched between two metal'parts.

26 Separat

26.1 Secon

on of Circuits

jary circuits shall be separated from other(¢ircuits in accordance with 26.2 — 24

conductors shall be separated by barriers or segregated from:

a) Eag

b) Uni

Exception: S¢
voltage involv

26.2 Segre(
means that 1

different circuit.

26.3 Means

h other when used in different internal wiring circuits; and

hsulated current carrying parts-connected to different circuits.

paration is not required when all conductors are provided with insulation rated fq
ed.

ation of insulated conductors shall be accomplished by clamping, routing,
esults in pérmanent separation from insulated or uninsulated current carryin

—

shall.be provided for separation of field-installed conductors of the secondary ci

ying parts in

0.122 in® (2

ed edge not

.6. Insulated

br the highest

br equivalent
g parts of a

rcuit from:

a) Fiel

d and factory-installed conductors connected to any other circuit.

Exception: Complete instructions in conjunction with a wiring diagram is able to be used in lieu of a
barrier when, upon investigation, the combination is found to meet the intent of the requirement and
the instructions specify that the conductors of both circuits are to be insulated for the maximum
voltage of either circuit.

b) Uninsulated current carrying parts of any other circuit of the device.

26.4 Segregation of field-installed conductors from each other and from uninsulated current carrying
parts of the equipment connected to different circuits is attainable by arranging the location of openings in
an enclosure for the various conductors with respect to the terminals or other uninsulated current carrying
parts so that conductors or parts of different circuits do not intermingle.
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26.5 With reference to 26.4, the opening shall be evaluated such that a conductor entering the opening is
connected to the terminal opposite that opening. When more than the minimum number of openings are
provided, the risk of a conductor entering an opening other than the one opposite the terminal to which it is
intended to be connected shall be evaluated. The risk of such a conductor contacting insulated conductors
or uninsulated current-carrying parts connected to a different circuit shall be evaluated.

26.6 To determine compliance with 26.2, the equipment is to be wired as intended for service with an
amount of slack left in each conductor within the enclosure and average care is to be exercised in stowing

the slack into the wiring compartment.

27 Ground

ing and Bonding

271 A pow
grounding m

27.2 All co
persons and
bonded to a

Exception: T
The value us
be used rath

27.3 Acon
vitreous ena
treated by m
penetrate th
obvious, the
Test, Section

274 The c
material.

Exception: Tl
275 A gro

connector, a
plug, or the

er unit provided with a metal enclosure or a metal shield shall be provided with
bans.

nductive parts of a power unit not intended to be electrically live,\that are
that are able to inadvertently become energized, shall be grounded by being
common point that incorporates provision for grounding of the power unit.

he power unit need not be grounded when it is double instlated in accordance
ed for the Leakage Current Test is 0.5 mA. The Overlead Test described in Se
pr than the test described in UL 2097.

Huctive part that is required to be grounded inkaccordance with 27.2, and that
Mmel, paint, or similar coatings, is required.to be bonded. When required, the
asking, removal of the coating at points“of connection, or the use of fastenin
surface coating. When special treatment is necessary or when ground co
grounding continuity shall be determined by the method described in Ground
40.

a)

-

bntinuity of the grounding\system shall not rely on the dimensional integrity o

his requirement does not apply to material investigated and found to comply with

unding means shall consist of a pigtail lead grounding conductor, a pres
wire binding screw, the grounding contact of a receptacle, the grounding pin of ¢
equivalent. The grounding means shall be at the same location as the

connection nI\eans.

Bn equipment

accessible to
conductively

with UL 2097.
ction 36 shall

s coated with
part is to be
g means that
htinuity is not
ng Continuity

f a polymeric

UL 746C.

sure terminal
n attachment
bower supply

27.6 An equipment grounding conductor shall not be smaller in size than the current carrying supply
conductor and in no case shall it be smaller than 18 AWG (0.82 mm?). When insulated, the equipment
grounding conductor, where visible to the installer, shall have a braid of continuous green color with or
without a yellow tracer or, when no braid is employed, the insulation on the conductor shall be green with
or without one or more yellow stripes. A conductor having green insulation and a braid of other than green
is also able to be employed when the green insulation is readily visible where connections to the branch-
circuit supply wires will be made.

27.7 An equipment grounding conductor shall not be terminated to another device or part that is
removable during replacement of any device or component.

27.8 A wire binding screw intended for the field connection of an equipment grounding conductor shall
have a green colored head that is hexagonal shaped, slotted, or both.
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27.9 A wire binding screw, described in 27.8 shall be No. 8 [4.2 mm (major diameter)] or larger and shall
be provided with a cupped washer or similar means to hold the wire under the head of the screw. A sheet
metal screw is not usable for grounding.

Exception: A cupped washer is not required to be provided when the terminal plate is provided with two
raised areas around the tapped hole that are at least 1/4 in (6.4 mm) apart (on center) and comply with

Figure 27.1.

Figure 27.1

Terminal-conductor relationship

A — Wire Binding|Screw
B — Conductor
C — Terminal Plafe
D — Maximum copductor diameter, but not less than 0.08 in (2.mm)

E — Minimum heipht of raised areas = 0.04 in (1.0 mm)

F — The horizontdl dimension from the edge of the.screwhead to the inside edge of the raised area = 0to 1/4 D

27.10 A pressure wire terminalintended for the field connection of an equipment groundipg conductor
shall be plainly identified by being marked in accordance with 48.2.6.

2711 Aterminal plate’having a tapped hole for a wire binding screw shall be of metal no legs than 0.030
in (0.76 mm) |n thickness and shall have no fewer than two full threads in the metal.

28 Supply Connections

28.1 A power unit shall be provided with a permanent means of connection to a branch circuit, such as:
a) Provision for mounting over a standard outlet box;
b) Provision for connection to conduit or cable;
c) A length of flexible cord without attachment plug; or

d) Other means in accordance with NFPA 70.

Exception No. 1: A power unit intended for use with exposed bare conductor lighting systems is permitted
to be provided with flexible cord and an attachment plug.
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Exception No. 2: A POE-enabled power unit intended for rack (or similar) mounting where the cord is not
concealed, is permitted to be provided with flexible cord and an attachment plug.

28.2 Flexible cord shall not be used for a supply connection means that is intended to be:

a) Concealed or extended through a wall, floor, ceiling, or similar building structure such as a
kitchen cabinet;

b) Located above a suspended ceiling or dropped ceiling;

c) Not visible for its entire length; or

d) Su ’\JIQ!"‘" tostrain or phyelr\gl Homggn

28.3 The means for connection shall consist of pigtail leads, terminal block, pressure{erminal connector,
power supply cord, or equivalent means.

28.4 An oppning for conduit and the minimum unobstructed diameter of theflat surface surrounding the
back of the opening for unthreaded conduit shall have dimensions as indicated in Table 28.1.

28.5 A threpded opening for conduit shall:
a) Haye no fewer than 3-1/2 or more than 5 threads whenjtapped all the way through the opening;
b) Hape at least 5 full threads when not tapped all the. way through the opening;

c) The unthreaded part of the opening shall.be-smooth and well rounded for protection of the
condyctors; and

d) The unthreaded throat diameter of the 'hole shall have an internal diameter as rjoted in Table

28.1.
Table 28.1
Dimensions associated with openings for conduit
Nominal
trade size Unthreaded opening Minimurr diameter of
of conduit diameter? Throat minimum Diameter maximum flat|surface
in in (mm) in (mm) in (mm) in (mm)
1/2 0.875 (22.2) 0.56 (14.2) 0.62 (15.7) 1.15 (29.2)
3/4 1109 (28.2) 0.74 (18.8) 0.82 (20.8) 1.45 (36.8)
1 1.375 (34.9) 0.94 (23.9) 1.05 (26.7) 1.80 (45.7)
1-1/4 1.734 (44.0) 1.24 (31.5) 1.38 (35.1) 2.31 (58.7)
2 A plus tolerance of 0.031 in (0.79 mm) and a minus tolerance of 0.015 in (0.38 mm) applies to the knockout diameter. Knockout
diameters are measured other than at points where a tab remains after removal of knockout.

28.6 A wiring compartment with pig-tail leads used for the connection of field splices shall have the
minimum volume specified in Table 28.2 for each conductor that terminates inside the compartment.
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Table 28.2
Minimum volume for each conductor
Size of conductor Minimum volume within wiring compartment
AWG (mm?) in® (cm®)
18 (0.82) 0.5 (8.2)
16 (1.3) 0.6 (9.8)
14 (2.1) 0.75 (12.3)
12 (3.3) 1.0 (16.4)
10 (5.3) 1.7 (27.9)
28.7 The calculation for minimum volume in Table 28.2 shall include supply conductors, lampholder
conductors, gnd any other insulated conductor. Uninsulated grounding or bonding conductors shall not be
counted.
28.8 A surface mounted power unit exceeding 25 Ib (11.34 kg) in weight and intended to| be mounted
over an outlet box shall be provided with an opening enabling access to the.supply wiring splices without

removing the

28.9 Arece

unit from the mounting surface.

side of the product.

Exception: T
accordance W

28.10 The
hard or hard (

28.11 The 3
Standard for
the plug shall

28.12 Flexil
Cord Test, S¢

he connections are capable of being accessible from behind the unit whe
ith 48.5.5.

ower supply cord provided with an:.éxposed bare conductor type power unit s
sage cord such as Type SJ, SJO, SUT, SJTO, S, SO, ST, or STO.

Attachment Plugs and Réceptacles, UL 498. When the power unit is required to
be a grounding type; otherwise, the plug shall be a polarized parallel-blade type

le cord shall be provided with a strain relief means complying with Strain Relie
ction 41.

29 Secondary Connections

29.1

5sed mounted power unit shall provide accessibility {orthe supply connections filom the room

n marked in

hall be junior

ttachment plug shall be rated'in accordance with the power unit and shall coqply with the

be grounded,

f for Flexible

ordance with

A powgrunit shall be provided with a means of connection for each output circuit in acg

28.1.

Exception No. 1: A Class 2 power unit is permitted to provide a means of connection suitable for power
limited cable such as CL2, CL3, CAT5 (for a POE-enabled power unit), or equivalent.

Exception No. 2: The wiring means for a power unit intended for an exposed bare or an insulated
conductor system shall comply with Exposed Bare and Insulated Conductors, Section 30.

29.2 For a Class 2 lighting system employing an interconnecting wiring system that is included as part of
the system, the wiring method is permitted to be other than specified in 29.1, provided the wiring complies
with Conductors and Cords, Section 15 and 28.2.

29.3 An exposed bare conductor power unit shall be provided with an output connection means which
provides an electrically and mechanically secure connection for the low voltage exposed bare conductors.
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29.4 Connectors with insulation-piercing terminals shall comply with the Insulation-Piercing Terminal

Temperature
30 Expose

30.1

Test, Section 45.

d Bare and Insulated Conductors

The low voltage exposed conductors shall be one of the following:

a) Connected to an exposed bare conductor type power unit that is provided with integral protection
against inadvertent shorting and overloading as specified in 19.5;

b) Connected to a Class 2 power unit and tested for compliance with Section 38A;

c) Pr
Withs
accor

d) Prg

30.2 For e
through or a

complies with Enclosure, Section 9.

30.3 Condy
luminaire, sh|
apart so that

30.4 When
shall be such

30.5 All co
adjustments
Test, Section

31
311 Powe
suspended G

that is indepq

31.2 A pow

Mounting Means

vided with—an_insufating materfal that compifes with the nsufated Condu
tand Test, Section 43 and intended for mounting at least 7 ft (2.2 m) abov|
dance with 49.4(h); or

vided with an insulating material that complies with Enclosure, Section'9.

posed bare conductor lighting systems, all low voltage current-carrying part
e located behind a wall or ceiling surface after installation shall be enclosed ir

all be stranded, secured in a manner that prevents cutting of or abrasion, and re
current-carrying parts of opposite polarity are not'inadvertently shorted.

the low voltage exposed secondary conductors are stranded, the supply conn
that loose strands are minimized.

hnections shall be electrically*and mechanically secure. Connections that re

44.

units and exposed bare conductor lighting systems, which are intended to be
eiling and.exceed 50 Ib (22.7 kg), including lamps, shall be provided with a mez
ndent ofthe ceiling support unless otherwise specified by the installation instrug

er uhit designed for surface mounting on a wall or ceiling shall have a maximur

tor Dielectric
e the floor in

5 that extend
material that

ctors that can be flexed after installation, includin@ during repositioning or relamping of the

liably spaced

ection means

ly upon user

made without the use of tools'shall be tested in accordance with Loose Luminaile/Connection

mounted to a
ns of support
tions.

h of five open

mounting ho

rleavihal lota in b 1 nal e fonin o fh raa-HatHaa £ AT
Co VUl r\UyIIUIU SIVULO 1T UT1C VAU TTHIUIUouUT o ICI\JIIIH ure III\JUIILIIIy SUTTAUC. /A uUtin

f this type is

also able to have two such holes in addition for each additional 24 in (610 mm) of length in excess of 50 in
(1.27 m).

31.3 The maximum mounting hole size specified in 31.2 shall not be larger in size than 1/4 by 1/2 in (6.4
by 12.7 mm), or 0.40 in (10.2 mm) in diameter. The keyhole slots shall not exceed the dimensions shown

in Figure 31.1.
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Figure 31.1
Keyhole slot/joined keyhole slot

3/87(9.5mm)
MAX.

N\ T \_ |

EC610

| 3/8”
MAX.
3/4”(19.1mm) Y
MAX.
| 32M(f>’fmm> <" 3/4” MAX.—=

31.4 Arecepsed power unit shall be provided with means for mounting suitable for holding the power unit

in place under the expected conditions ofuse. The mounting means for a recessed power un
more than 2.2 Ibs (1 kg) shall include hanger bars for mounting between wood joists, a plaste
brackets, or tihe equivalent for directattachment of the power unit to the building.

31.5 Expos¢d bare conductor-lighting systems shall have all necessary mounting hardware

t that weighs
r frame, ring,

provided for

securing the gystem to thetbuilding structure. The mounting means shall comply with the Mouinting Means

Test, Section§2.

31.6 Power|unitstintended for rack mounting and weighing more than 15.4 Ib (7 kg) sha
comply with t||1e applicable requirements of UL 60950-1, Annex DD.

PERFORMANCE
32 General

32.1 The test voltages used for the following tests described in Sections 33 — 36, 38, 39, an
as specified in Table 32.1.

| additionally

d 44 shall be
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Table 32.1
Test voltages

Voltage rating® Test voltage
110-125 120
220 -240 240
254 - 277 277
440 - 480 480
560 — 600 600

@ Other voltages not shown in these ranges shall be tested at the marked rating.

32.2 Branc
or fuse.

32.3 Whersg
combination

32.4 AClag
39.

32.5 Wherg
yd?/lb (26 —
direction.

33

33.1 Input

33.1.1  Whi

current of th
be made wh

33.2 Maxin

33.2.1  With
voltage of ed

33.22 The

N circuit wiring supplying equipment under test shall be protected with a 20 A.g

a test indicates a load or a resistive load, the load is to be a lamp lpad) a resis|
pf the two.

s 2 power unit is not required to be subjected to the tests described in 33.2 and

cheesecloth is specified as a fire indicator, it shall-be/untreated cotton cloth ru
P8 m?/kg) and for any square inch, a count of 32:threads in one direction and 2

Input and Output Tests

kest

e connected to the nominal output load and to the rated primary voltage, the m
power unit shall not exeeed rated input by more than 10%. The current meas
n the power unit is in a heated condition.

hum output test

the powertunit connected to rated input voltage, the measured open circ
ch circuit-shall not exceed the risk of electric shock voltage.

power unit is to be operated with nominal output load until constant temp

34.1.3)are a

ircuit breaker

live load, or a

Sections 36 —

nning 14 — 15
8 in the other

pasured input
urement shall

Lit secondary

bratures (see

hiavad The load ic to ba adiuctad to tha mavimum it can crictain 11ntn 232 765 N
HEVEG— 1036151006 aajHSte a0 e xtit-GaR-SUStaHHpt0-oo9—-o+

. If the output

can be sustained above 25A, the protective device shall operate within 1 h.

34 Normal

Temperature Test

34.1 General

34.1.1

shall not attain a temperature at any point greater than indicated in Table 34.1.

Low voltage lighting systems and components shall be tested as described in this Section and

34.1.2 The test is to be conducted at an ambient temperature of 25 +5°C (77 +9°F), unless the product
instructions, per 49.3, specify a higher ambient in which case the test shall be conducted at the highest
specified ambient £5°C (£9°F). The ambient temperature is to be measured by means of a thermocouple
immersed in a bath of mineral oil in a glass container, or other means equivalently immune to air
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turbulence or convection currents. Final temperatures per 34.1.3 are to be normalized to 25°C (41°F) (or
the marked maximum ambient), to determine compliance with Table 34.1.

34.1.3 Temperature readings to determine compliance with Table 34.1 are to be obtained by
thermocouples. A temperature is determined to be constant when:

a) The test has been running for a minimum of 7.5 h; or

b) The test has been running for a minimum of 3 h and three successive readings taken at 15 min
intervals are within 1°C (34°F) of one another and are not rising.

34.1.4 Thermocouples are to consist of wires not larger than 24 AWG (0.21 mm?) and not smaller than
30 AWG (0.5 mm#). It is standard practice to employ thermocouples consisting of 30,AWG iron and
constantan wires and a potentiometer-type instrument; and such equipment is to bejus¢d whenever
reference temperature measurements by thermocouples are required. The thermacouple |wires are to
conform with|the requirements specified in the Initial Calibration Tolerances for Thermocoyples table in
ASTM E230/E230M.

Table 34.1
Maximum temperature
Component location °Cc (°F)
All Products
1. Point of|connection of supply wires a a
2. Lamphdlder body of thermosetting material (phenolic, urea, andthe like)® 150 (302)
3. Coil of dpen coil type device, (ballasts or transformers) employing Class 105 insulation systems™:
Thermofouple method 90 (194)
Changejof resistance method 100 (212)
4. Capacitprs®
a. Eldctrolytic 65 (149)
b. Ofther types 90 (194)
5. Fuse 90 (194)
6. Copper[conductor (bare oriinsulated) without a nickel coating or equivalent protection 150 (302)
7. Copper[conductor platedwith a nickel coating or equivalent protection 250 (482)
8. Termingtion of copperconductor and pressure terminal connectors without a nickel coating or 150 (302)
equivalgnt protection
9. Lamphdlderserew shell, center contact, or other connecting device of aluminum or unplated 200 (392)
copper
10 A nickel alloy current-carrying parts of other than a screwshell lampholder 315 (599)
11. Polymeric material used for enclosure or structural parts c c
12. Surface to which a marking label is attached d d
13. Wire or cord e e
14. Points of product support’ 90 (194)
15. Electrical insulating materials®:
Phenolic 150 (302)
Silicone rubber (not stressed) 200 (392)
Silicone rubber (compressed) 170 (338)

Table 34.1 Continued on Next Page
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Table 34.1 Continued
Component location °Cc (°F)
Neoprene rubber (dry locations) 90 (194)
Neoprene rubber (oil or wet locations) 60 (140)
Rubber (ordinary) 60 (140)
Melamine 130 (266)
Nylon (polyamide) 105 (221)
Paper, wood, ordinary fiber 90 (194)
Urea 100 (212)
Vgrnished cloth insulation 85 (185)
V{lcanized fiber 90 (194)
16. Non-elgctrical insulating materials®:
Silicone rubber 230 (446)
ERDM 90 (194)
Ngoprene rubber 90 (194)
Rubber (ordinary) 70 (158)
P]per, wood, cork, or other fibrous material 90 (194)
Pqlyethylene 60 (140)
PYC 60 (140)
Adrylic 65 (149)
Pqlycarbonate 75 (167)
N@n-thermosetting sealing compound Ratedl Rated
Recessed Mopnted
17. Metal df recessed housing (“Type Non-IC”) 150 (302)
18. Test box for recessed product (“Type Non-IC%) 90 (194)
19. Screen| shield, or recessed housing in contact with insulation (“Type IC”) 90 (194)
Cabinet Mourjted or Storage Space ofiClothes Closet
20. Produgt housing 90 (194)
21. Test bgx for cabinet mounted 90 (194)
Exposed congluctors
22. Condugtors (exposed insulated or exposed bare) 90 (194)
@ Temperature [shall not be greater than 200°C (392°F). The temperature is also limited by the marking requirementlin 48.2.4 and
Table 48.3.
® These limitatlors-de-retapply-to-compotnds-orcompeonents-thathave-beer-investigated-and-found-usable-foraHigher
temperature.

it to use in pou

¢ The investigation of a polymeric material shall comply with the requirements in 9.4.

¢ The maximum temperature is the temperature rating of the wire or cord used.

red concrete.

4 The maximum temperature is the temperature rating of a label that is used as a Form A marking as specified in Table 48.1.

fThe maximum temperature is 150°C (302°F) when a ceiling-mounted or recessed mounted product is marked in accordance with
48.3.2 or 48.5.6 to restrict its use to surfaces of noncombustible construction or when marked in accordance with 48.5.3 to restrict

9 When the insulation system is rated for higher than 105°C (221°F), refer to the coil temperature limits in UL 1598.

34.1.5 A thermocouple junction and the adjacent thermocouple lead wire are to be held securely in
thermal contact with the surface of the material of which the temperature is being measured, and are to be
placed at locations of the hottest accessible parts.
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34.1.6 Specific conditions for testing are indicated in 34.2 for power units. Additional conditions for the
performance of normal temperature tests are as indicated in 34.3.1 for surface mounted products, 34.3.2

for recessed products, 34.3.3 for cabinet mounted products, and 34.4 for open devices.

34.1.7 Deleted

34.1.8 A part designed to be adjustable by the user shall be positioned or adjusted to result in maximum
heating of the unit or mounting surface.

34.1.9 Deleted

part and any
heat, thermo
material, suc
place with full

34.2 Power
3421 The

34.2.2 The

metallic material or other source of conducted heat. For a source of radiated
ouples are to be inserted from the outside surface through holes drilled in t

that the thermocouple tips are located in the plane of the inside, surface and
er's earth and sodium silicate (waterglass).

units
power unit shall be mounted in accordance with the'manufacturer’s instructions.

bower unit shall be operated with nominal output’load at rated input voltage and

pne or more

between the
br convected
ne polymeric
bre sealed in

frequency. If

there is morg than one supply wire connection openingithe connection location that will generate the
highest supply wire temperatures shall be used.
I 34.2.3 A trahsformer or magnetic ballast power-unit shall be:
| a) Tested with a 2-V dc offset potential shall be applied to the power unit input voltagg. The 2-V dc
offset |potential is able to be ,obtained by using any usable means. The 2-V dc bias is to be
measyred on the switched ac-input waveform by a dc volt meter having a frequgncy damped

respo

b) Tes|

c) Marked in aceordance with 48.2.8.

34.3 Additi

;

se in the range of 0 %120 Hz;

fed with a specific dimmer and marked per 48.2.8A; or

bnaltest conditions

34.3.1 Surface mounted

34.3.1.1 A surface mounted product shall be installed as required and subjected to the Normal
Temperature Tests — Surface ceiling luminaire or Surface wall luminaire, as specified in UL 1598, Clauses
(15.2), Surface ceiling luminaires or (15.3), Surface wall luminaires.

34.3.1.2 A ceiling mounted product shall be tested on an insulated test ceiling.

Exception: When the product is for use only on a concrete or steel surface, or on a surface made of
another identified noncombustible material, and is marked as described in 48.3.2, the test ceiling is not to
be filled with insulation.

34.3.1.3 Deleted
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34.3.1.4 A product that, from its appearance, is capable of being used either on a ceiling or on a wall,
shall be tested as a ceiling-mounted unit.

Exception: A product marked for wall mounting as specified in 48.3.1 shall be tested as a wall-mounted

unit.

34.3.2 Rec

34.3.21

essed mounted

A recessed mounted product marked “Type Non IC Recessed” in accordance with 48.5.2 shall

be installed as required and subjected to the Normal Temperature Test — Type Non-IC recessed luminaire
(not intended for thermal insulation contact) as specified in UL 1598, Clause 15.5. A recessed mounted

luminaire m

installed and

tested as spq

34322 A
installed as
(intended for

34323 W
described in

a) Do

b) Do

34.3.3 Cabjinet mounted

34.3.31 A
the test box f

34.3.3.2 Th
48.4.3 and, V
minimum ins

34.3.4 Under-cabinet or shelf mounted

34341 A
(12.7 mm) th
described in

rked for snecific-installation engr\inge in-accordance-with-67.3 5 shallinstead-b

cified in UL 1598 Clause 15.6.

recessed mounted product marked “Type IC Recessed’ in accordance with 44
required and subjected to the Normal Temperature Test — Typ€“\l€ reces
thermal insulation contact) as specified in UL 1598, Clause 15.7.

nen a recessed product is subjected to the normal temperature test using the t
34.3.2.1 and 34.3.2.2, the unit complies when the temperatures attained:

not exceed the values indicated in Table 34.1; and

not result in the functioning of the thermal protective device.

broduct that is intended for installation’ into an open or enclosed cabinet is to b
pr portable cabinet lights described in UL 153.

e test box specified in 34.3:3/1 shall use the manufacturer's specified spacing a
vhen marked as in 48.4.4 for open top use, shall be tested with the top of the b
de box dimensions shall not be less than 12 in (305 mm).

broduct intended for installation under a shelf or cabinet is to be attached to a s
ck plyweod and mounted inside the test alcove for surface-mounted under-cabi
UL 1598, so the product touches two walls and the top of the alcove.

B.5.1 shall be
ted luminaire

st conditions

e mounted in
5 described in

ox open. The

heet of 1/2 in
het luminaires

34.4 Open

34.4.1

devices

An open device shall be installed and mounted in accordance with its installation instructions, per

50A.1. Non-thermally conductive materials (such as wood or plastic) shall surround the device (including
for the mounting surface, unless specifically precluded by the instructions) at the minimum spacings noted
in the instructions.

35 Abnormal Recessed Temperature Test

35.1

A recessed power unit marked “Type Non-IC Recessed” in accordance with 48.5.2 shall be installed

as required and subjected to the Abnormal Temperature Test — Type Non-IC recessed luminaire (not
intended for thermal insulation contact) as specified in UL 1598, Clause 16.2.
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35.2 When a recessed mounted power unit or luminaire marked “Type Non-IC Recessed” is subjected to
the Abnormal Temperature Test using the test conditions described in 35.1, the unit complies when the
thermal protector:

a) Operates with 3 h and no part of the unit in contact with thermal insulation or the test box
exceeds 160°C (320°F); or

b) Does not operate within 3 h and the temperature limits specified in Table 34.1 are not exceeded
during the test. Any part of the unit in contact with thermal insulation or the test box shall not
exceed 90°C (194°F). The test shall be terminated after 7.5 h.

36 Overload Test

36.1 A powJar unit shall comply with the overload test described in this Section.

36.2 The pq
around the pq
unit. If a 159
point for the t

Exception: A
filled with 8-1

36.3 The pg

wer unit is to be mounted in accordance with the manufacturer's instructions and on a test
surface or in a test box as specified in 34.3 as applicable. A thin layer of cotton cheesecloth if to be placed

wer unit. The rated load plus 15% of the rated secondary wattage-is to be con

hected to the

overload cannot be sustained, the highest stable overload\condition shall bé the starting

pst.

recessed mounted power unit marked “Type IC Recessed” shall be installed
2 in (216 mm) insulation instead of the cotton.

wer unit is to be operated according to the procedure shown in Figure 36.1.

in a test box
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Figure 36.1

Overload test flow chart
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36.4 The results meet the intent of the requirement when there is no ignition of the cotton, the unit
complies with the Dielectric Voltage Withstand Test specified in Section 37, and the outside of the
enclosure that contacts a supporting surface complies with Table 34.1, item 14.

Exception: A recessed power unit shall not exceed 160°C (320°F) on the enclosure if the protector
operates within 3 h, or 90°C (194°F) after 3 h of operation.

37 Dielectric Voltage Withstand Test

37.1 The power unit shall successfully withstand for a period of 1 min a voltage of:

a) 1000V ac rms plus twice the rated input voltage between the primary circuit and the exposed
groungled dead metal of the enclosure; and

b) 2500 V ac rms between the primary circuit and the isolated secondary circuit.
The results meet the intent of the requirement when there is no dielectric breakdown.

Exception: A flc potential is permitted at 1.414 times the specified ac potential:

NOTE: Surge prgtective devices bridging the circuit locations under test may be remayed for this test.

37.2 To detgrmine if equipment complies with 37.1, the applied potential is to be increasged from zero
until the required test value is reached, and is to be held at¢hat value for 1 min. The applied potential is to
be increased|at a uniform rate, as rapidly as consistent>with its value being correctly indicated by the
voltmeter.

37.3 The tgst equipment transformer shall by."500 VA or greater, or the equipment shgll include a
voltmeter in the output circuit to directly indicatejthe test potential.

38 Exposed Bare Conductor Abnormal Operation Test

38.1 The pgwer unit for an exposed bare conductor type lighting system is to be mounted in accordance
with the mandifacturer's instructions. The maximum rated length, or thirty 30 ft (9.14 m), whichever is less,
of the exposgd bare conductors is to be connected to the output of the power unit. A rg¢presentative
luminaire load equal to 80%"of the power unit rating is to be connected to the exposed bare cqnductors.

38.2 The luminaire toad specified in 38.1 is to consist of a number of luminaires, which are equally
spaced along|the\length of the exposed bare conductors. The wattage of the individual lumingires shall be
their rated lamp-wattage, except that the luminaire located farthest from the power unit may ave a lesser
lamp wattage so that the sum of the individual luminaire wattage ratings are equal to 80% of the power unit
rating.

38.3 The power unit is to be connected to the rated supply voltage. The test-shorting fixture as shown in
Figure 38.1 is to be connected to the uninsulated exposed bare conductor connectors with clips (or a
modified system connector) at the following locations and power conditions:

a) With the power unit de-energized, the de-energized test-shorting fixture is to be connected to the
exposed bare conductors at a location closest to the power unit. The power unit is then to be
energized. Afterwards the test-shorting fixture is to be energized to shunt the test shorting wire
across the exposed bare conductors. The results shall be evaluated per 38.6 and 38.7.

b) Same as (a) except the test-shorting fixture is to be energized prior to energizing the power unit.
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c) With the power unit de-energized, the de-energized test- shorting fixture is to be connected to
the exposed bare conductors at a location farthest from the power unit, or thirty 30 ft (9.14 m),
whichever is less. The power unit is then to be energized. Afterwards the test-shorting fixture is to
be energized to shunt the test shorting wire across the exposed bare conductors. The results shall
be evaluated per 38.6 and 38.7.

d) Same as (c) except the test-shorting fixture is to be energized prior to energizing the power unit.

Figure 38.1

Test shorting fixture

NOTES:
(a) Mel

(b) Alli
(c) Tes|
(d) Wit

the jaw
measu

38.4 The tq
22 AWG (0.
(25.4 mm) ay

38.5 Unles

Switch Mercury Relay

o Eg Terminal Block
120 10 AWG Wire

o

Test shorting wire

Terminal Block

Alligator Clips

10 AWG Wire 6
54658A

cury relay shall be rated not less than 60 A.

ator clips shall be rated not less than 40 A.

ing shorting wire is 22 AWG (0.32 mm?}solid tin plated copper 8 in (203 mm) in length.

h relay contacts closed and test-shorting wire installed, dc resistance through the circuit from one a

of the other alligator clip shallLnot exceed 0.1 Q. All current carrying parts shall be at 25 +5°C
ement.

st shorting wire-specified in 38.3 and shown in Figure 38.1 consists of an 8 in (2
32 mm?) tinned solid copper wire, which is supported horizontally and spaced
vay from the supporting surface of the test-shorting fixture.

5marked “Not for use with a dimmer” in accordance with 48.2.8, the tests in 38,

ligator clip jaw to
(77 +9°F) during

03 mm) long,
at least 1 in

1 — 38.3 shall

be repeated
voltage.

with the power unit connected 10 a variable AU supply adjusted to o0% of

rated supply

38.6 Each test condition of 38.3 shall be conducted three times, each with a new test shorting wire, until

either:

a) The test shorting wire melts through within 1 min;

b) The test shorting wire does not melt though and the power to the exposed bare conductor is de-
energized within 1 min; or

c¢) The power to the exposed bare conductor is not de-energized within 1 min.

38.7 The test results of 38.6(a) indicate non-compliance with the requirements. The test results of
38.6(b) indicates compliance with the requirements.
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38.8 If test condition of 38.6(c) occurs, the test conditions in 38.3 shall be repeated with a thin layer of
cotton cheesecloth draped over the test wire. Each test condition of 38.3 shall be conducted three times,
each with a new test shorting wire. If the protective device does not de-energize the power unit or the test
shorting wire does not melt through within 1 min, the test shall be terminated after 1 min for each test

condition.

38.9 The test results of 38.8 meet the intent of the requirement when the cotton does not ignite.

38A Class 2-Supplied Exposed Bare Conductor Abnormal Operation Test

38A.1
with this secti

alal

An exposed bare conductor system supplied by a class 2 power source, per 30.1(b), shall comply

38A.2 A 22

surfaces inteerlltded to carry current. The wire can be connected to each side of the circuitby an

means (allig
be connected

38A.3 The qutput from the power unit shall automatically halt within 10*seconds, with no n

shorting wire
repeated two

38A.4 The fest of 38A.2 shall then be repeated but with the.luminaire energized prior to

shorting con
conductor an

39 Compor

39.1 Acircu
20.4 shall be

39.2 A circ
electric shoc
accordance W

39.3 For the
test.

39.4 The pg

AWG (0.32 mm?) tinned solid copper wire shall be connected to shért, ‘ac

or clips, solder, etc.) provided that good conduction is established.(The lumina
to a rated source of supply and energized.

and shall not re-energize prior to removal of the shorting conductor. This
additional times, with similar results.

fuctor. This may require insertion of a separate switch element between

ent Fault Test

it employing an electronic component that requires a component fault test in acg
ested in accordance with 39.2= 39.7. Compliance criteria is described in 39.8.

it involving a capacitor, fectifier, transistor, or similar component involving a
shall be subjected.to a component fault test, with the component opened
ith Component Fault Test, Section 39.

test described in 39.2, only one component and fault condition is to be condug

wer uhit is to be placed on a knot-free softwood surface covered with tissue pap

| one side of the circuit. Compliance with 38A.3 shall be observed, for three trialg.

oss external
y convenient
re shall then

nelting of the
test shall be

applying the

the shorting

ordance with

isk of fire or
br shorted in

ted per each

er. Any dead

metal is to be

P~ tad thea s 2 A naonranawahblafis $ H 1 S
CUTITTICUITCU U II\JUHII dJ MATIVINITOCTICWAVIC TUOT TU TILNITT .

a) Earth ground when the unit is provided with a grounding type attachment plug; or

b) The neutral conductor when not provided with a grounding type attachment plug.

39.5 The unitis to be loosely draped with a single layer of cheesecloth and operated continuously.

39.6 The testis to be operated until ultimate conditions occur but not exceeding 7 h.

39.7 The tissue paper used in the abnormal test is to be untreated white paper commonly used for gift-

wrapping.

39.8 There shall be no:
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a) Emission of flame or molten metal;

b) Combustion, glowing or flaming or disintegration of the material on which the unit is resting or of
material placed on or near the unit;

c¢) Exposure of parts involving a risk of electric shock; or

d) Dielectric breakdown when subjected to the Dielectric Voltage Withstand Test, Section 37,
during any of these tests.

40 Grounding Continuity Test
40.1  To defermi -3, each power unit provided with @ grognding means
shall be testgd for grounding continuity between the grounding means and the conductive part required to

be grounded

40.2 An oh
requirement,
12 Visto be
be grounded
in ohms is th
results meet
41 Strain R

411
1 min.

A stra

412 Thec

mmeter or other indicating instrument is to be used. When results.do not co
passed from the point of connection of the equipment grounding,means to the p
and the resulting drop in voltage is to be measured betweer‘the two points. T

en to be calculated by dividing the drop in potential (in yolts) by the current (in a
the intent of the requirement when the resistance does.fiot exceed 0.1 Q.

elief for Flexible Cord Test

n relief device is to be tested by the application of a 35 Ib (156 N) pulling force g

bnductors are to be severed immediately adjacent to the terminals or splices. Th

applied to th¢ cord or wire in a direction perpendicular to the plane of entrance to the product

41.3 There
severed.

shall be no movement(ofi'the cord more than 1/16 in (1.6 mm) from the poi

42 Mounting Means Test

42.1 Tensi

4211 A re
cables of an

bn loading

presentative sample of mounting hardware used to apply or maintain tensiq

mply with the

either an alternating or direct current of at least 25 A from a power supply of ot more than

art required to

he resistance

mperes). The

n the cord for

e pull is to be

nt where it is

n on flexible

exposed bare conductor lighting system shall be mounted to a wood surfacq;

with a short

section of ca

min simultaneously to each cable in the direction of the tension force.

42.2 Gravity loading

42.21

shall be tested as follows:

ple installed at each infended Tocation. A pulling force of 111.25 N (25 Ib) shall be applied for 5

Mounting hardware provided with rigid track type of exposed bare conductor lighting systems

a) A representative sample shall be mounted to the center of a 4-ft length of track;

b) The track for ceiling mount systems shall be supported at both ends (horizontal) and oriented so
the mounting hardware is located on the underside of the track. The track for wall mount systems
shall be oriented and supported as intended; and
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c) A 2.3 kg (5 Ib) load in the direction of gravity shall be applied for 5 min to the mounting hardware
sample at the point where the fasteners holding the mounting hardware to the building surface

would be located.
42.3 Test Results
42.3.1 Test results are acceptable when:

a) The exposed bare conductors do not pull free from the building surface; and

b) There is no reduction of spacings below values specified in Electrical Spacings, Section 23.

43 Insulate

431 A low
subjected to t

43.2 The eX
for 1 min betw

43.3 Thete
44 Loosel

441 This t¢
use of tools ir
Normal Temy

d Conductor Dielectric Withstand Test

his test and shall not have any indication of dielectric breakdown.

posed insulated conductor is to be wrapped in metal foil. A potential of 500 V is
een the foil and conductive parts of the conductor.

5t equipment is to be the same as described in Dielectric'Voltage Withstand Test
uminaire/Connection Test

st shall be conducted for any connections that rely upon user adjustments mad
accordance with 30.5. The general test setup shall be the same as described i
erature Test, except that any user-connections shall be made in the loos

possible withut jeopardizing the integrity of the assembly.

442 The te

low voltage b
44.3 The sy
34.1.

45

451 As spsg
with 45.2 — 41

5t is to be operated for 7-1/2:h. A luminaire that is able to be energized while r
hre supply conductors shall:be tested in that configuration.

stem, including the loose connections, shall remain within the temperature li

Insulatign-Piercing Ferminal Temperature Test

cified-in"29.4, connectors with insulation-piercing terminals shall be tested in
).6°

voltage exposed insulated conductor complying with the requirements jof 30.

1(c) shall be

to be applied

Section 37.

e without the
N 34.2 for the
pst condition

bsting on the

mits of Table

accordance

45.2 Thermocouples are to be placed on the wire insulation as close to the terminal connections as
construction permits. Thermocouples are to be placed in the same location on six previously untested

connectors.

45.3 The connectors are to be installed in accordance with the installation instructions in the position and
under the conditions that to cause maximum temperatures to be reached. The test is to be performed at
rated current installed as intended. Each connector shall have its own load as obtained by use of an
adjustable resistor so that the connector is being subjected to the current from the supply to the luminaire
load. See Figure 45.1 and Figure 45.2.
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Figure 45.1

Cable-to-luminaire test circuit

Resistive Load

T
! !
\ \
} } Resistive
0
o a Load
FOREETH
\ 2l
\ \
[ [
— [ [
System —_—
Amps

Notes:

1. Luminaire amps shall be at the maximum current based on the lamp wattage (for incandescent lamps), the powef supply output (if
constant currenf), or based on the size of the conductor marked on the connector.

2. System ampg shall be the current based on the size of the conductor, but shall not exeeed 25 A. It is produced by adjusting the
resistive load tofobtain the system amps.

3. The power soprce shall be located within 1 ft of the connector under test, unless otherwise specified in the installaion instructions.
4. Minimum supply conductor length (from supply source to source load) shall bef25 ft.

Figure 45:2

Cable-to-cable test circuit
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[ Il [ [ Il [ [
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Notes:

1. Test amps is fletermined by the size of the cable, and shall not exceed 25 A. It is produced by adjusting the resistjve load to obtain
the correct currgnt.

2. The distance] between connectors shall not be less than 1 ft in order to reduce the risk of heat from one copnector effecting
another.

3. Minimum supply conductor Tength (from source o source Toad) shall be 25 Tt.
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454 Six previously untested connectors are to be assembled to conductors of the size and type for
which they are intended. Multiple tests are required if the connector is designed for several types of wire
sizes or types. The connectors are to be connected to the test load. For “cable-to-cable” connectors, the
test circuit has capability of consisting of all six connectors in series with one power source and one load.
For “cable-to-luminaire” connectors, the test circuit has capability of consisting of the six connectors each
connected to its lamp load and the main secondary load with one power source. The temperature of the
insulation piercing terminal connections is to be monitored continuously. The connectors are to be
operated for a period of 7 h and the temperature of the insulation piercing terminal connections recorded.

Exception: When multiple tests are to be conducted, testing the maximum and minimum of a particular
conductor type represents intermediate wire gauge sizes.

45.5 The sgme six connectors are to be cycled for a total of 180 cycles at a rate of 3-1/2°hfon and 1/2 h
off. The temperatures of the insulation piercing terminal connections are to be monitored [continuously
throughout the 180 cycle period. After the last cycle, the connectors are to be energizéd for a period of 7 h,
after which t¢gmperatures are again to be measured. The off cycle time is able-to)be extgnded for the
convenience pf measurement.

Exception: Cpnnectors in class 2 circuits are subject to only 30 cycles.prior to the 7 hour operational
period.

45.6 Throughout the test described in 45.5, the maximum temperature of the insulation piericing terminal
connections pn each connector shall not be more than 30°€C (54°F) higher than the {emperatures
measured on| the same connector in 45.4. In no case shall'the temperatures of the insulgting piercing
terminals excped 90°C (194°F).

MANUFACTURING AND PRODUCTION TESTS

46 Dielectric Voltage Withstand Test

Section 46 deleted

47 Continujty of Grounding Connection Test

Section 47 deleted
MARKING

48 Details

48.1 General

48.1.1 Markings required by this section shall be legible, be one of the types designated in Table 48.1,
and be located as designated in Table 48.2.
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Table 48.1
Form designations for type of marking

Form letter of marking Type
A Permanent — Paint-stenciled, die-stamped, indelibly printed lettering,
or indelibly printed pressure sensitive label.?
B Temporary — Pressure-sensitive label, decalcomania transfer, paper
label, paint, ink, or die stamped lettering.”
C Instructions — Tie-on tag, stuffer sheet or equivalent®d

appli

¢ For

d1ns
instr

® Form A markings are also able to he used

@ Pressure sensitive labels shall comply with the requirements in UL 969. Flag, tag, and wrap-around labels,

ed per 48.1.10, shall comply with UL 969A and have a limited slippage rating.

ms A and B markings are also able to be used.

ructions are permitted to be abbreviated if they include a website reference where the full set of
ctions can be accessed without need for password or registration. See 48.1.11.

Table 48.2
Form designations for locations of markings

Form number of marking Location of markings?®

1
using an ordinary tool

2 Visible during relamping
3 Visible during installation
4 On the smallgst Unit packaging carton

Visible after installation on_an ‘exterior surface or by removal of

part

2 For
excel

Im A markings of field-cuttable class 2 luminairés)(strips or tapes) are to be repeated at intervals not
eding the minimum cut length as specified in.the installation instructions.

48.1.2 Wh4
actual wordirn

48.1.3 The
height is spe

48.1.4 A product thatArom its appearance is able to be mounted in more than one pos

marked in Fg

n the words of a particularC(marking are given within quotation marks in this
g must be used. Words between parenthesis are optional.

minimum letter height for markings in Table 48.1 shall be 1/16 in (1.6 mm) u

cified in the individual marking requirement.

rm C3.to indicate its correct orientation, such as wall or ceiling.

standard, the

hless a larger

tion, shall be

48.1.5 Delgted
Table 48.3
Temperature markings
Temperature attained at point where power-supply Marked temperature
wires are connected
°C (°F) °C (°F)
61-75 (142 -167) 75 (167)
76 -85 (169 — 185) 85 (185)
86 —-90 (187 — 194) 90 (194)

Table 48.3 Continued on Next Page
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Table 48.3 Continued
Temperature attained at point where power-supply Marked temperature
wires are connected
°C (°F) °C (°F)

91-110 (196 — 230) 1102 (230

11-125 (232 —257) 1252 (257

126 — 150 (259 — 302) 1502 (302)

151 —200 (304 — 392) 2002 (392

2See 48.2.4.

48.1.6 Delefed
48.1.7 Delefed
48.1.8 Delefed
48.1.9 A product intended for installation in air handling spaces (plenums) and complying|with Section
11A is permifted to be marked “Suitable for Use In Air Handling Spaces” or “Suitable for Use in Other

Environmental Air Space in Accordance with Section 300.22 (C) of-thé National Electrical Cod

48.1.10 In

a) A hang-type tag having a hole to permit securement to the cord by a plastic strap ¢

The s

b) A fl

cordance with Table 48.1 footnote (a), the following tag and flag markings are g

ap shall not be removable without cutting:

The ends of the tag are to adhere to each other and project as a flag.

48.1.11 In 4
publicly acce
inserted here

48.2 Power

48.21 Apo

for instructions."

units

a) Ma

ufacttirer's name;

ver unit.shall be marked in Form A1 with the:

hg-type tag with the adhesive back. The tag is to be wrapped around and adher

ccordance with footnote (d).\of Table 48.1, the full set of instructions are permitt
Esible web site if the stuffer sheet (or equivalent) includes a QR code or "See

e.

ermitted:

r equivalent.

e to the cord.

d to be on a
specific URL

b) Catalog or model number;

c) Electrical ratings; and

d) Date or other dating period of manufacture, not exceeding any three consecutive months.

48.2.2 The electrical ratings in 48.2.1 shall include the following:

a) Input voltage;

b) Input current;

c) Frequency;

d) Output voltage; and
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e) Output current or wattage.

48.2.2.1 In regards to 48.2.2 (d) and (e), for a power unit with multiple outputs, the rating refers to the
output for each output terminal, port, or set of lead wires. Where all such outputs, or groups of co-located
outputs, have the same ratings, the markings can be consolidated provided that the relationship between
the marking(s) and the outputs is visually clear.

48.2.2.2 For a power unit whose output can vary based on the connected load characteristics, the
ratings identified under 48.2.2 (d) and (e) shall be the maximum available voltage (or current) and power
available from that output.

48.2.3 The

date of manufacture is ahla to hae abhreviated or is ahla to he in a2 national

conventional
a) Do

b) Do
prody

48.2.4 Whe
the supply cq
for at least |
48.3. Form B

48.2.5 A pd

code or in a code affirmed by the manufacturer, when the code:
Es not repeat in less than 10 years; and

es not require reference to the production records of the manufacturer to detern
ct was manufactured.

n a permanently connected power unit attains a temperature of more than 60

| °C( °F),” in which the blanks are filled in with the temperatures spe
3.

use in dwellipgs.” Form B4.

4826 Ap
conductor sh

designation
alone the sy

48.2.7 Wh4
states “CAUT
V fuse.” The
minimum 3/3

48.2.8 A trd
specific dimn
used, must b

bwer unit having a pressure wire tefminal for the connection of an equipms
all be marked adjacent to the terminal or screw “GROUND,” “GRND,” “GN

n Form B3. The symbol @(IEC Publication 417, Symbol 5019) is usable, an
hbol shall be defined in the ihstallation instruction provided with the equipment.

n a replaceable fuseé.is'provided, there shall be a marking located near the fU
[ION: Disconnectpower before replacing fuse. Replace only with same type

y recognized

hine when the

°C (140°F) in

mpartment, the power unit shall be marked as follows ”For’'supply connections @ise wire rated

ified in Table

wer unit marked for supply connections greater than 90°C (194°F) shall be marked “Not for

nt grounding
D,” or similar

d when used

seholder that
A

blanks are to befilled in with the appropriate fuse ratings. The word ‘CAUTIO
2 in (2.4 mm)letter height. Form A1.

nsformer/or magnetic ballast power unit not temperature tested with a 2-V dc ¢
nersshall be marked in Form A3 with either (a) “Not for use with dimmers” or (
'a_magnetic low-voltage dimmer”. Equivalent wording shall be permitted.

N’ shall be in

ffset or with a
D) “Dimmer, if

48.2.8A A transformer or magnetic ballast power unit tested with a specific dimmer in accordance with
34.2.3(b) shall be marked in Form A3 to identify the dimmer manufacturer and catalog number.

48.2.9 An exposed bare conductor type power unit shipped separately from the luminaires shall be

marked “For

use with low voltage lighting system only,” where the blank spaces are

with the manufacturer's name and series designation. Form B3.

to be filled in

48.2.10 A power unit in which output is limited to Class 2 levels in accordance with 18.2 is permitted to
be marked “Class 2.”

48.2.11

permitted to be marked “Suitable for Class 2 Wiring”, or equivalent.

A power unit whose output is limited to Class 2 levels in accordance with 18.2 (a), (b), or (c) is


https://ulnorm.com/api/?name=UL 2108 2023.pdf

48

UL 2108

APRIL 18, 2023

48.2.12 A product complying with the wet location requirements of Damp and Wet Locations, Section 13
is able to be marked “Suitable for Wet Locations”. Form A3.

48.2.13 A product complying with the damp location requirements of Damp and Wet Locations, Section
13 is able to be marked “Suitable for Damp Locations”, Form A3.

48.3 Wall and ceiling surface mount

48.3.1

applicable. Form B3.

48.3.2 A ceytt

34.3.1.2 shall
material (suc

48.4 Under

4841 A cd
cabinet use o

be marked “ only.” The blank is to be filled with an identified\no
as concrete or steel). Form B3.
rcabinet and cabinet mount

binet-mounted product tested in the test box described in 34,3.3.2 shall be
nly.” Form B3.

48.4.2 The

arking in 48.4.1 includes under cabinet and surface‘mounting use, as applicab

48.4.3 A capinet-mounted product shall be marked “CAUTION” and the following or the eq
reduce the rigk of fire, do not install closer than inches to cabinet wall or in a compart
than indhes by inches by inches.” Thexblanks are to be filled in with the para

temperature
Exception: TH

4844 Aca
at the top, s
enclosed” or

4845 Anu
under-cabine

4846 Anu
information s
implies or def

A product complying with the Exception of 34.3.1.4 shall be marked “Wall” or “Wall only,” as

e—Exception of

hcombustible

marked “For

e.

uivalent: “To
ment smaller
meters of the

st. The word ‘CAUTION’ shall be in minimum 3/32 in (2.4 mm) letter height. Form C.

e inclusion of metric dimensions is'not prohibited.

binet-mounted product intended only for use in a cabinet, where the cabinet is
nall be marked “Install only in cabinets where the top of the cabinet light h
Install only in open top‘cabinets.” Form B1.

hder-cabinet orshelf-mounted product tested as described in 34.3.4.1 shall be
mount,” or “Forunder-cabinet or shelf mount,” as applicable. Form B3.

hder-cabinet or shelf mounted product as marked in 48.4.5 shall not be provi
ich,_as markings, instructions, or illustrations either on the carton or with the |
icts)an installation into an open or enclosed cabinet.

not enclosed
busing is not

marked “For

ded with any
Iminaire that

48.4.7 A cabinet-mounted product as marked in 48.4.1 shall not be provided with any information such
as markings, instructions, or illustrations either on the carton or with the luminaire, that implies or depicts
an installation into a ceiling.

48.5 Recessed mounting

48.5.1

A Type IC product shall be marked:

a) “Type IC Recessed” Form B3; and

b) “Notice — Blinking light may indicate improper lamp wattage or type (or other condition causing
overheating),” Form A2, when provided with a thermal protective device; or

c) “Inherently Protected” when not provided with a thermal protective device. Form B3.
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4852 ATy

pe Non-IC product shall be marked:

a) “Type Non-IC Recessed,” Form B3; and

b) “Warning — Risk of Fire. Do not install insulation within 3 in of unit sides or above unit in such a
manner to entrap heat.” The word ‘Warning’ shall be in minimum 1/16 in (3.2 mm) letter height.

Form

B3.

c) “Notice — Thermally protected. Blinking light may indicate insulation too close to unit (or other
condition causing overheating),” Form A2.

48.5.3 A product that is intended for poured concrete use only shall be marked “For use in concrete

o

only.” Form B

J.

48.5.4 A prpduct that is intended for in-ground use only shall be marked “For in-ground installation only.”
Form B3.

48.5.5 A product that complies with the Exception of 28.9 shall be marked “Access pbove ceiling
required” or {Access behind wall required.” Form C.

48.5.6 A pr|
marked “Mol

48.5.7 Per
installations”

48.6 Pictograph type markings

48.6.1 A m
combination

INSTALLATION INSTRUCTIONS

49 Power |
49.1 A pow
provide infor

used with the

49.2 An ex

bduct that produces a temperature greater than 90°C (194°F), on a mounting su
nt only on noncombustible surfaces.” Form B3.

11.10, a product with a polymeric recessed housitg shall be marked “Not for us
in Form B3 or “For use in one and two family_dwellings only”in Form C.

arking required elsewhere in this standard is able to be in the form of a pi
pf a pictograph and word(s).

Units

er unit intended for use with multiple luminaires shall have installation instri
mation tothe user on how to determine the number of luminaires and the lamp
power. unit.

rface shall be

e in fire rated

ttograph or a

Lictions which
wattage to be

shall include

bosed bare conductor type power unit shipped separately from the luminaires

instructions “

For use with

in with the manufacturer's name and series designation.

49.3

low voltage lighting system only,” where the blank spaces are to be filled

Installation instructions shall be provided that include specific instructions for maximum ambient [if

greater than 25°C (77°F), per 34.1.2], mounting, wiring, minimum wire size, grounding, and servicing. A
maximum ambient, if specified, shall be in increments no smaller than 5°C (9°F) (e.g., 30°C, 35°C, 40°C,
etc.). For exposed bare conductor type power units, the maximum intended length of the exposed bare
conductors shall also be included.

49.4 Important safety instructions shall be provided with an exposed bare conductor type power unit
which includes the following information:

IMPORTANT SAFETY INSTRUCTIONS


https://ulnorm.com/api/?name=UL 2108 2023.pdf

50

UL 2108

APRIL 18, 2023

a) Read all instructions.

b) Do not conceal or extend exposed conductors through a building wall.

c) Do not install this system in wet locations.

d) To reduce the risk of fire and burns, do not install this lighting system where the exposed bare
conductors can be shorted or contact any conductive materials.

e)Tor

educe the risk of fire and overheating, make sure all connections are tight.

f) Do not install any luminaire closer than 6 in (152 mm) from any curtain, or similar combustible

materi

als.

g) Tur

h) [Fo
part of

n off electrical power before modifying the lighting system in any way.

r low voltage exposed insulated conductor systems required by 30.1(c):}'Do n
this system less than 7 ft (2.2 m) above the floor.

SAVE THESE INSTRUCTIONS

49.5 The phrases “IMPORTANT SAFETY INSTRUCTIONS” and,“SAVE THESE INSTRU

49.2 shall be

bt least 3/16 in (4.8 mm) high. All other lettering shallbe at least 1/16 in (1.6 mm

50 Exposed Bare Conductors

50.1 Installg
specific instry

50A Openl

50A.1 Insta

tion instructions shall be provided with the(low voltage exposed bare conductor
ctions for mounting and connection to the power unit.

Devices

lation instructions provided.with an open device shall identify:

ot install any

JCTIONS” in
high.

5 that include

a) Thg minimum spacing requirements, if any, between the device and any combustible materials
or othér devices,
b) Suifable material types for housing the device, relative to fire containment, and
c) Whether thechousing is permitted to have ventilation openings or other features rglative to the
environmentalexposure of the device.
PART Il - EXPOSED BARE CONDUCTOR LUMINAIRES, CLASS 2 LUMINAIRES, AND CLIASS 2
COMPONENTS
GENERAL
51 General
51.1 These requirements apply to luminaires and components intended to be supplied by low voltage

exposed bare conductors and to luminaires and components intended to be supplied by a Class 2 power

unit.

NOTE: These requirements apply to both class 2 power and signal inputs. Where separate conductors are used for power and signal
purposes, the circuit separation requirements of UL 8750 clause SF3.1 (including Exception No. 1, if applicable) are to be applied.
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51.2

Part 1 of the standard as identified in Table 51.1.

Table 51.1
Part 1 requirements applicable to Part 2 luminaires

In addition to requirements specified in Part 2, luminaires shall also comply with the requirements in

Section Paragraph
General Construction 8.1and 8.2
Recessed Housing 1.1-11.10
Equipment for use in Environmental Air-Handling Spaces 1MA1-11A2
Corrosion Protection 12.1and 12.2
Current Carryil19 Parts 14.12
Conductors and Cords 15.1-15.3
Splices and Cgnnections 16.1and 16.2
Protective Devjces 19.6
Switches® 21.2
Electrical Spadings 23.1 and 23.2
Electrical Barriers 241
Electrical Insulption 25.2
Exposed Bare [Conductors 30.1 =30.5

@ Galvanized o
® Exposed bar

I stainless steel is also permitted. Aluminum is permitted for dry locations.

e conductor luminaires only.

51.3 Alum
under wet co

Exception: T
conditions if
1598.

NOTE: The inpU
411 as cited in 1
location it is out
with UL 1598.

514 Alow
of Fluoresce

naire whose input and operating voltage does not exceed the limits for risk of
nditions, per 3.19, is permitted to be\marked in accordance with 67.1.7.

he operating voltage is permitted to exceed the limits for risk of electric sho
he luminaire complies wijth.the wet location construction and performance requi

t voltages within the scope of UL 2108 are different between dry/damp versus wet locations, to align
.1. A 48 Vdc (for example) luminaire in a dry or damp location is within the scope of UL 2108, but if
ide the scope of NEC 411. The luminaire is then within the scope of NEC 410 and must be evaluat

voltagesluminaire with a fluorescent light source shall comply with the additional
nt Lumiinaires, Section 75.

blectric shock

ck under wet
ements of UL

with NEC Article
installed in a wet
bd in accordance

requirements

CONSTRUCTION — MECHANICAL

52 General Construction

52.1

Rotation of a part of an assembly constructed for rotation shall be limited to no more than 360

degrees when damage to wiring or any other electrical part results from rotation in excess of 360 degrees.

Exception: A swivel lighting luminaire is able to be turned no more than 200 degrees in either direction for
a total of 400 degrees.
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53 Housing
53.1 A luminaire or component shall be provided with a housing that complies with 53.2 if metal or 53.3 if

a polymeric material.

Exception: A luminaire or component is not required to have a housing if the internal components are
otherwise provided with equivalent protection or comply with the Luminaire Component Fault Test, Section

66.

53.2 The mi

nimum thickness for a metal housing of a luminaire shall be 0.016 in (0.41 mm).

Exception: Tt

53.3 A hous

a) Min
luming

b) Exp

c) Exyp
746C;

d) Me

H H £ ol s Lot L H H rs tao ol L H 3 Loss
IS TCYUITTITITTTU UUTO TTUL ayply worarririanr o Prutcuicuyu Uy PMUWCT uriito LJUIII,.IIyII ly

ing formed of a polymeric material shall comply with the following:

imum flammability rating of V-0 for exposed bare conductor luminaires and H
ires and components;

chanical with impact and electrical temperature.index (RTI) of at least the

meas

Exception: When the temperature measured during the normal temperature test is le
(149°f), the enclosure is not required to comply with (d).

54 Mounti

541 A Clag
with the Mour

Exception: A
limit is not req

Note: When compliance withi\54.1 relies on a separable bracket (or similar), the bracket shall either be (a) pa

luminaire or (b) p

red on the part during the normal temperature‘test.

g Means

s 2 surface mounted luminaire shall be provided with a means for mounting f
ting Means Test, Section-64.

Linit within the specified weight limits of Table 54.1 and meeting the conditions f¢
uired to comply-with the Mounting Means Test.

ackaged.separately with instructions or markings provided per 68.5.

with 30.1(a).

B for Class 2

osed bare conductor luminaires — Luminaire Drop Impact Test,)Section 62;
osed bare conductor luminaires — mold stress evaluation per the air oven method in UL
and

temperature

5s than 65°C

hat complies

r that weight

tkaged with the

Table 54.71
Mounting requirements

Weight See footnote:

2-1/41b (1.0 kg) or less
4-1/41b (1.9 kg) or less

(aorb)and (cord)

[(@orb)andd]ore

2 A wall unit shall not project more than 7-1/2 in (190 mm) from a flat vertical wall on which the unit is mounted in the intended
manner, including adjustable parts.

® The center of gravity of a wall unit shall not be more than 3 in (76.2 mm) from the vertical wall on which the unit is hung in the
intended manner, the center of gravity being determined with any adjustment that gives a maximum projection from the wall.

¢ A unit is provided with either a ring-hanger, keyhole slot(s), or notch(es).

Table 54.1 Continued on Next Page
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Table 54.1 Continued

Weight See footnote:

when installed

4 A unit is provided with mounting hardware consisting of at least two No. 6 Type A sheet metal screws of a length that the screws,

in the mounting holes, penetrate the mounting surface by not less than 3/4 in (19 mm).

¢ A unit is provided with mounting hardware consisting of at least two No. 10 — 24 machine screws with mating hollow-wall
anchors, or wing or expansion bolts. The screws shall be of a length that the anchors, or wing or expansion bolts are able to be
installed through the mounting holes and a 3/4 in (19 mm) thick wall.

54.1.1

than 50 Ib (22.7 kg) shall have provision for support independent of the ceiling grid.

542 A Clg
fasteners, sf
surface matg

a)Co

b) Be
55 Glassw

55.1 A diffy
be secured b

Exception: F|
weight in a fr

56 Tungstén-Halogen Lamp Containment-Barrier and UV Filter

56.1 Alum

a) Pr
56.1 -

b) Th
barrig

56.2 A UV

are

ss 2 luminaire whose mounting means includes magnets, adhesives{
ring tension, or other means whose reliability is either dependent on the, mo
rial or can be expected to deteriorate over time shall:

mply with the Mounting Means Failure Test, Section 65; and

provided with installation instructions per 68.3

ser or lens constructed of flat glass shall be a minimum of 0.083 in (2.11 mm) t
y clips in a frame, channels, adhesive, or equivalent means.

at glass that does not require removal duting relamping is able to be only secu
ame.

naire rated for a tungsten-halogen lamp shall be:

pvided with a lamp containment barrier and UV filter that complies with the re
- 56.7; or

b lamp is identified by the lamp manufacturer as not requiring an additional lamy
r and/or UVilter and the luminaire is marked in accordance with 67.1.5.

filtersissnot required when the luminaire is provided with instructions specify

mounted at ITast 5/feet above the finished floor.

A class 2 luminaire intended for recessed installation in a suspended ceiling and weighing more

ook-and-loop
inting means

hick and shall

'ed by its own

uirements of

containment

ing that it be

56.3 Lamp sources other than tungsten-halogen lamps, such as some xenon lamps, shall comply with
the tungsten-halogen requirements when they are pressurized (internal pressure greater than 1
atmosphere cold).

56.4 The lamp containment barrier and UV filter shall be constructed of the following materials:

a) Metal, 0.016 in (0.41 mm) thick minimum;

b) Heat resistant soda lime glass, 1/8 in (3 mm trade size) thick for luminaires rated 100 W or more,

3/32i

n (2.4 mm) for luminaires rated less than 100 W; or

c) Polymeric materials complying with Table 56.1 and the lamp containment barrier test in UL 1598.
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Table 56.1
Ultraviolet transmission characteristics

Wavelength, nm Maximum transmission, %
350 85
320 40
300 8
290 0.5
less than 280 0.1

56.5 For 56.4(b), glass other than soda-lime is able to be used when it complies with Table 56.1.

56.6 There
a) Dire

b) Pag

56.7 Alamp
a)Am
b) A tv
c) Spr|
d) Oth

e) The
CONSTRUCT
57 Leadsa

57.1 Each
lampholder s
damage to th
Section 63.

shall be no openings in the containment barrier and UV filter which result in:

ct line of sight to the lamp filament from the outside of the luminaire; and

sage of a 0.125 in (3.2 mm) diameter rod through any containment barrier openi

containment barrier shall be secured in position by:
echanical means that produces an interference fit;
ist and lock means;

ng clips;

er mechanical means; or

lamp.
[ION — ELECTRICAL

nd Conductors

hall be of sugh'length and design that the movement does not transmit stres
e lead or eonnection. The connection shall comply with the Secureness of Con

57.2 An instjilated’conductor, including each insulated conductor of a cord, that is rated for 9
105°C (221#%%%526—&57394%6&9*%@—@—%49%936—9921%%%

ngs.

ead subject to~-movement after installation, such as those connecting to an adjustable

5 or result in
ductors Test,

0°C (194°F),
conductor is

individually provided with supplementary insulation consisting of snugly fitting woven glass fiber sleeving
having at least a 0.01 in (0.25 mm) wall thickness, or at least two layers of glass fiber tape having a total
thickness of at least 0.01 in (0.25 mm).

57.3 The maximum luminaire weight supported by the flexible cord shall not exceed the following limits:

a) 2-1/2 1b (1.1 kg) for parallel cord type cords, such as SPT-2 or heavier;

b) 5 Ib (2.27 kg) for vacuum cleaner type cords, such as SVT or heavier, when the cord is not
subjected to kinks or sharp bends; and

c)101

b (4.54 kg) for junior hard service type cords, such as SJT or heavier.
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58 Splices
58.1
59 Supply

59.1

A splice shall be located so that it is not disturbed when a lamp is being replaced.

Connections

marked per 67.3.2.

A luminaire intended for connection to only a Class 2 power unit that is shipped separately shall be

59.2 A Class 2 luminaire shall be constructed so it is able to be connected to the secondary wiring of a
Class 2 power unit by one of the foIIowmg means. Lumlnalres mtended to be mstalled where the supply
wiring is conges - S .

(c) or (d) she

(Universal S¢

is specified b

a) Pri
mean

b) A

Il not mclude a plug suitable for dlrect branch circuit connectlon or for connec
rial Bus) power unit. Proprietary connector types are permitted if the power unit i
y manufacturer and model number, per 67.3.2.

s in accordance with Chapter 3 of NFPA 70;

length of power limited cable that complies with ULx13 (CL2, CL3, an

comnjunication cable that complies with UL 444 (CM and similar) or equivalent, or wi

suital

c)Al
conn

d) A

!

le for connection of such cable;

ngth of flexible cord identified in NEC Table 400:4-and that complies with UL 62
cted to the luminaire, or detachable using a mating plug and connector; or

length of appliance wiring material suitable for external use in accordance

permanently connected to the luminaire or detachable using a mating plug and conne

Inform
suitabl

59.3 An ex
conductors 4

594 Alum
aclass 2 pov

tional note for (d): See 13.1.2 of UL 758 for the characteristics and related performance requir
b for external use.

posed bare conductor (luminaire shall be constructed so it is able to be
s described in Exposed Bare and Insulated Conductors, Section 30.

naire or component shipped with a class 2 power unit, or marked per 67.3.2 for
er unit, is permitted to be provided with means for grounding.

PERFORMANCE

60 Normal

Temperature Test

ing in options
ion to a USB
is provided or

pvision for mounting over a standard outlet box, connection tocenduit or cable, or other

d similar) or
ring terminals

permanently

with UL 758,
ctor.

bments for AWM

connected to

connection to

60.1

Where the light source is replaceable, the lamp shall be as marked per 67.1.3.

A luminaire shall be subjected to a normal temperature test in accordance with 34.1 and 34.3.

60.2 The luminaire shall be spaced no less than 12 in (305 mm) away from the power unit and shall be
positioned so that the highest temperature on the mounting surface is achieved. An exposed bare
conductor luminaire shall be installed per the manufacturer’s instructions and using no less than 24 in (610
mm) of exposed bare conductor.

60.3 Deleted
60.4 A luminaire intended for installation in the storage area of a clothes closet shall be tested with glass

fiber insulation batting positioned over and in contact with all exposed surfaces, including the light emitting
surface. The insulation batting shall be rated RSI 1.4 to 1.9 (R8 to R11), in any convenient thickness.
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61 Abnormal Recessed Temperature Test

61.1 A recessed luminaire marked “Type Non-IC” in accordance with 48.5.2 shall be installed as required
and subjected to the Abnormal Temperature Test — Type Non-IC recessed luminaire (not intended for
thermal insulation contact) as specified in UL 1598 Clause 16.2. If marked for specific installation spacings
in accordance with 67.3.5, the test setup shall instead be as specified in UL 1598 Clause 16.3.

61.2 A recessed luminaire marked “Type IC” in accordance with 48.5.1 and with a replaceable light
source shall be installed as required and subjected to the Abnormal Temperature Test — Type IC recessed

luminaire (intended for thermal insulation contact) as specified in UL 1598.

61.3 When

st conditions

described in ¢

a) Opg¢rates within 3 h and no part of the luminaire in contact with thermal insulation o]

excee

b) Dogs not operate within 3 h and the temperature limits specified in Table 34.1 are 1

recessedluminaire is-si ||f\Jinr\fnr| tothe Abnormal Tnmpnrgh re JTost ||cing the t

)1.1 or 61.2, the luminaire complies when the thermal protector:

s 160°C (320°F); or

I the test box

ot exceeded

during the test. Any part of the luminaire in contact with thermal insulation or the test|box shall not
exceefd 90°C (194°F). The test shall be terminated after 7.5 h.
62 Luminaire Drop Impact Test
62.1 A poly:|:1eric housing shall be subjected to the drop impact test described in 62.2 and §2.3 and shall
comply with the results in 62.4.
62.2 Each qf three samples is to be dropped 3 ft.(0.91 m) to strike a hardwood surface ir the position
most likely to| produce adverse results. The hardwood surface is to consist of a layer of nominal 1 in (25
mm) tongue-Ind-groove oak flooring mounted-on' two layers of nominal 3/4 in (19 mm) plywpod. The oak
flooring is to Ibe nominally 3/4 in thick (actual size 3/4 by 2-1/4 in or 18 by 57 mm). The assembly is to rest

on a concrete

62.3 Each g
position diffe
however, if th
overall perfor
62.1. If any

unacceptable]

floor or an equivalent nonresilient floor during the test.

ample is to be dropped three times so that, in each drop, the sample strikes thg
rent from those jnithe other two drops. Three samples shall be employed
e manufacturer-so-elects, fewer samples may be used in accordance with Figu
Imance is acceptable upon completion of any one of the procedures represen
sample does not comply on its first series of three drops, the results of

surface in a
for the test,
re 62.1. The

ted in Figure
the test are



https://ulnorm.com/api/?name=UL 2108 2023.pdf

