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INTRODUCTION

1 Scope

1.1 These requirements cover stage and studio luminaires rated 600 volts or less for use in theaters,
studios, and similar locations in accordance with Articles 520 and 530 of the National Electrical Code,

NFPA 70.

1.2 These requirements cover borderlights, spotlights, floodlights, footlights, professional photographic
lights, portable strip lights, and the like, that use incandescent, fluorescent, high-intensity discharge,
xenon, and other high-pressure electric discharge lamps, as well as connector strips, drop boxes, and the
like, when rigged similarly to borderlights. These requirements do not cover stage and studio luminaires

using carbon[arc Tamps.

1.3 These rgquirements do not cover miscellaneous special purpose lights, amateur mg
lighting intengled for residential use.

2 General

2.1 Comporents

2.1.1 Excepft|as indicated in 2.1.2, a component of a product coyered by this standard sha

the requirem
in the produg

2.1.2 A com

a) In

produict covered by this standard, or

b) Is

2.1.3 A com
use.

2.1.4 Specif
capabilities.
temperatures

bnts for that component. See Appendix A for a list)of/standards covering com
s covered by this standard.

bonent is not required to comply with a spegific requirement that:

volves a feature or characteristic not-required in the application of the compon

superseded by a requirement_in this standard.
bonent shall be used in 'accordance with its rating established for the intended
c components” are incomplete in construction features or restricted in

Such components are intended for use only under limited conditions, sug
not exceéding specified limits, and shall be used only under those specific co

vie lights, or

| comply with

ponents used

ent in the

conditions of

performance
h as certain
nditions.
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2.2 Units of

measurement

2.2.1 Values stated without parentheses are the requirement. Values in parentheses are explanatory or
approximate information.

2.2.2 Unless otherwise indicated, all voltage and current values mentioned in this standard are

root-mean-sq

2.3 Undated

uare (rms).

references

2.3.1 Any undated reference to a code or standard appearing in the requirements of this standard shall
be interpreted as referring to the latest edition of that code or standard.

2.4 Product

2.4.1 Unless
manufacturer

3 Glossary
3.1 For the f
3.2 ACCESS
shock or inju
accessibility

3.3 BACK-U
provided to

securement f

3.4 BARN-D
a light beam.

3.5 BORDEHR
3.6 CLASS?
3.7 CLASS ¢

a) A
trans

configuration

otherwise indicated in a specific requirement, all product orientations f
intends the product to be suitable shall be evaluated.

urpose of this standard the following definitions apply,

IBILITY BARRIER — A material provided to limit access to parts that present a
ry. When determined to comply with applicablé\additional requirements, all

br which the

isk of electric
br part of the

barrier is capable of also serving as part of ahlenclosure or a lamp-containment barrier.

P RESTRAINT DEVICE — A cable, chain; or other device not supporting an
help prevent an object from falling tosthe floor when the normal means us
ils.

DOR — A shutter or flap attached to the front of a luminaire and used to contro
Barn-doors are typically used in one or two pairs.

RLIGHT — A striplight\placed behind a stage border on rigging.
CIRCUIT - Acircuit supplied by a Class 2 power source.
POWER_SOURCE — One of the following power sources:

transformer complying with the construction and performance requirements fo
ormers in the Standard for Low Voltage Transformers — Part 1: General Requ

5085

object but is
ed for object

the shape of

r Class 2
irements, UL

Transformers, UL 5085-3.

-t and—theStandardfor tow Vottage T ransformers —Part-3Ctass 2andClass 3

b) A power unit complying with the construction and performance requirements in the Standard
for Class 2 Power Units, UL 1310.

¢) Another power source confirmed to exhibit limited voltage, current, and power equivalent to
that of (a) or (b), such as a limited-voltage/current circuit as described in Limited-Voltage/
Current Circuits, Section 27.
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3.8 CLASS 3 CIRCUIT — A circuit supplied by a Class 3 power source.

3.9 CLASS 3 POWER SOURCE - One of the following power sources:

a) A transformer complying with the construction and performance requirements for Class 3
transformers in the Standard for Low Voltage Transformers — Part 1: General Requirements, UL
5085-1, and the Standard for Low Voltage Transformers — Part 3: Class 2 and Class 3
Transformers, UL 5085-3.

b) A power unit complying with the construction and performance requirements for Class 3

Outpu

c) Afother power source confirmed to comply with construction and performance.r

equiy
3.10 CLEAR

3.11 COLD
arc envelope

3.12 CONNE

support and manipulation of scenery and equipment) or to the building structure above or a

luminaires it
and portable
strip with ma

3.13 CORD
connected.

3.14 CREER

conductive parts.

3.15 DIFFER
branch-circui
different wind
3.16 DISAPH

3.17 DRIPPI
insulation, fl

3.18 DROP

t Circuits in the Standard for Power Units Other Than Class 2, UL 1012.

alent to that of (a) or (b).
IANCE DISTANCE — The shortest distance measured through air between con

HIGH-PRESSURE LAMP — An electric discharge lamp which exhibits a press
exceeding 103.4 kPa (15 psi) while at a temperature of 40°C\(104°F) or less.

CTOR STRIP — A wireway mounted on rigging (a network of lines and ch
supplies. Receptacles or drop cords are provided fOr the connection of spotlight
striplights that are capable of being mounted tQ.or suspended from the strip

Ny portable striplights is equivalent to a borderlight.

CONNECTOR — A connector device forra flexible cord to which an attach

IAGE DISTANCE - The shortest distance measured over the surface of insuls

ENT CIRCUITS - Circuits from different sources such as primary circuits
overcurrent protective devices, primary and secondary circuits, and secondary
ings of an isolating transformer.

G MATERIAL BARRIER — A barrier provided to reduce the risk of molten n
ing“particles, and the like from falling through an opening in the enclosure.

bquirements

ductive parts.

ire within the

hins used for
Hjacent to the
s, floodlights,
A connector

ment plug is

tion between

with different
circuits from

EARING FOQTLIGHT — A footlight that folds flush with the stage floor when not in use.

hetal, burning

h rigging.

3.19 DROP CORD - A length of pendant flexible cord or cable that terminates in a cord connector and

that is perma

nently connected to the supply circuit.
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3.20 ENCLOSURE — A material provided to enclose electrical parts and components that present a risk
of fire. When determined to comply with applicable additional requirements, all or part of the enclosure is
capable of also serving as an accessibility barrier, dripping material barrier, or lamp-containment barrier.
3.21 FLOODLIGHT — A luminaire that produces an intense and broad light beam.

3.22 FOOTLIGHT — A striplight located at foot level along the front of the stage or cyclorama (a stretched
cloth across the back of the stage used to form the background).

3.23 GOBO - A perforated plate or disk that is part of, or capable of being added to and supported by,

a luminaire for the purpose of projecting images or patterns.

3.24 HAND-
the use of a
deflection-typ

3.25 HIGH-H
envelope ex
short-arc lam

3.26 INTERL
or that stops
opened or a

3.27 IRIS -
opening in th
spotlight.

3.28 KNOCHK
can be readil

a connector ¢r fitting.

3.29 LAMP -
arc electrode|

3.30 LAMP-(

a) Q
other

bECURED JOINT — A'joint that Is designed to be tightened or secured by han
tool. Examples of a hand-secured joint include a threaded knob, a twist-typd
e tab or latch.

RESSURE LAMP — An electric discharge lamp which exhibits 4 jpressure
eeding 103.4 kPa (15 psi) at any time. Such lamps include 'short-arc xen
ps. A high-pressure sodium lamp is not a high-pressure lamgp\as defined here

OCK MECHANISM — A mechanism that de-energizes pdris involving a risk of
moving parts before they become accessible to the-uSer when the enclosure
Cover is removed.

An adjustable arrangement of thin plates thatferm an opaque area with a va
e center of the arrangement. The iris is used to control the size of a light bes

OUT - A precut portion of the wal(*of an outlet box or enclosure, or a feed ¢
y removed at the time of installation in order to provide an open hole for the

A device consisting of a_glass or quartz envelope, a filament and filament sup
5, a base, and the like that is the source of illumination.
CONTAINMENT BARRIER — A barrier intended to limit the emission of:

Liartz particles of a ruptured tungsten-halogen lamp or of an electric discharge
than the fluorescent type or

H and without
latch, and a

vithin the arc
bn and other
n.

blectric shock
of the part is

riable circular
m, as from a

onnector that
httachment of

ports, electric

lamp of

b) Ler

mpsenvelope particles, lamp metal parts, and other lamp parts that result fron|1 the

explosiormofa high-pressure famp:

3.31 LIGHT BEAM — The illumination generated by a lamp. The size and shape of the light beam is
capable of being changed by barn-doors, shutters, and the like.
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3.32 LIMITED-VOLTAGE/CURRENT CIRCUIT — A circuit that complies with the requirements specified
in Limited-Voltage/Current Circuits, Section 27, and is supplied from an isolated secondary winding of a
transformer.

3.33 LOW-VOLTAGE COMPONENT FAN — A component fan intended to be used in an isolated,
secondary circuit, rated a maximum of 30 V rms (42.2 volts peak), or 60 V DC, and complying with the
requirements for such fans in the Standard for Electric Fans, UL 507.
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3.34 LUMINAIRE — A complete assembly that includes an enclosure, a lamp, a lampholder, a mounting
means, a power supply connection means, and the like. A luminaire is also capable of including other
parts such as barn-doors or shutters.

3.35 MOTOR DRIVE CIRCUIT — The circuitry intended to control the operation of a motor. Operation
characteristics controlled include motor energization/deenergization and rotor speed, direction, or

position.

3.36 NON-STANDARD RECEPTACLE, CORD CONNECTOR, and PLUG - A receptacle, cord

connector, or plug that has a slot or blade or pin configuration that has not been assigned a voltage or
current rating by a nationally-recognized, standards-developing organization or by the general practice
of an industry. Stage-type fittings are categorized as non-standard.

3.37 OPENI]
openings.

3.38 ORDIN

3.39 OVERH
above the flo|

3.40 POLE L
virtue of its p
ground. Whe
capable of be

NG — A hole in the wall of a required enclosure. An open hole and a knockqut

A\RY TOOLS - Flat-blade and cross-head screwdrivers, crescent wrenches, arf

EAD PRODUCT - A product provided with a mounting means for mounting th
pr to a wall, ceiling, pipe, or other structure.

EAST CAPABLE OF STRIKING GROUND - A pole-ihat is referenced to grou
bsition, potential, or both, relative to other poles of the device, is least capablg
e two or more poles are equally least capable of striking ground, any one of t
ing categorized as the pole least capable of ‘striking ground.

3.41 PORTABLE STRIPLIGHT — A short length of cord-connected striplight with a means 1

mounting.

3.42 PROS(
and separate]

3.43 RECER
attachment p

3.44 RISK O
metal edges

ENIUM SIDELIGHT - A striplightyon or in the proscenium (the wall that frame
s the stage from the auditoriumy.

TACLE — A connector device permanently connected to the supply circuit to W
ug is connected.

F INJURY TO PERSONS — A condition that exists when stationary parts (suc

inadequate njechanical strength of material, or the physical instability of the equipment, are

person is caf

3.45 SCROL

able of(being injured.

are both

d pliers.

e product

nd or, by
of striking
ne poles is

or temporary

s the stage

hich an

h as sharp

and projections), moving parts (such as gears, chains, or linkages), falling objécts,

such that a

shall be adde

scrolls between two cylindrical drums on either side of the involved light aperture.

rt of, or

LER*- A mechanism with a roll of thin plastic film or other material which is p
oo ad supmmmmmmmw f fectg T ors. The film

3.46 SECONDARY CIRCUIT — A circuit that is conductively connected to the secondary winding of a

transformer.

3.47 SHUTTER — A mechanical device, similar to an iris, used to control the amount of illumination

from a lamp.

3.48 SPOTLIGHT — A luminaire that produces a relatively intense light beam that illuminates only a
small area, used especially to center attention on an object.
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3.49 STANDARD RECEPTACLE, CORD CONNECTOR, or PLUG — A receptacle, cord connector, or
plug that has a slot or blade or pin configuration assigned a voltage and current rating by a nationally-
recognized, standards-developing organization or by the general practice of an industry. Examples of

standard fittings as defined in this paragraph and used in this standard are:

a) Fittings with a slot, blade, pin, or sleeve configuration as specified in the Standard for Wiring
Device Configurations, UL 1681, and other configurations specified in the National Electrical
Manufacturers Association (NEMA) publications for wiring devices and

b) Fittings with a pin or sleeve configuration as specified in the Standard for Pin and Sleeve
Configurations, UL 1686, or the Standard for Plugs, Receptacles, and Cable Connectors of the
Pin and Sleeve Type, UL 1682.

3.50 STILL FHOTOGRAPHY LIGHT — A portable, spring-type clamp-on, or freestanding flpodlight or
spotlight intemded for use in still photography studios, and using incandescent lampgstotaling not more
than 2000 watts or fluorescent lamps.

3.51 STRIPUIGHT — A continuous row of small floodlights wired in three or four’circuits.
3.52 TRIP-FREE — A type of reset mechanism constructed so that, regardless of the positipn of the
actuating harydle, button or lever, the contacts cannot be held in the closed position when the unit has
tripped.

3.53 WATER-SHIELD — A part other than a gasket that is wetted during the Rain Test, Se¢tion 47, and
is relied upor} to comply with the requirements of the rain test.

CONSTRUCTION — MECHANICAL
4 General

4.1 A luminajre shall be provided with a reflector(s) or other guards to protect the lamps fromn mechanical
damage and [inadvertent contact with scenery and other combustible material.

4.2 A freestgnding luminaire, a unit that comes attached to a stand, or a unit that has a stand specifically
intended for if shall be construeted'so it does not tip over when subjected to the Stability Test, Section 35.

4.3 A produgt shall be provided with a means for mounting or support.

4.4 An overHead praduct intended to be suitable for use with an accessory shall be provided with means
for mounting jor support of the accessory.

Exception: Amrovertiead productinternded to be suitable for use wittra cardboard cofor getframe secured

by adhesive tape, or another accessory with an equally low risk of injury when the accessory falls, is not
required to be provided with means for mounting or support of the accessory.

4.5 A connector strip fabricated from sections joined together in the factory or the field shall be provided
with a means for mounting or support of each section. A connector strip section having a length exceeding
3 m (10 feet) shall be provided with a means for mounting or support for every 2.4 m (8 feet) or partial 2.4
m of length. Mounting means shall be provided for a terminal box of a hanging connector strip at which a
power supply cord terminates.
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Exception: A connector strip section having a length of 0.9 m (3 feet) or less is not required to be
provided with a means of mounting or support other than the joint to the adjacent section, when the
adjacent section’s means of mounting or support is located not more than 0.6 m (2 feet) from the joint.

5 Corrosion Protection
5.1 Iron and steel parts shall be protected against corrosion by painting, enameling, galvanizing, plating,
or other equivalent means when the malfunction of such unprotected parts presents a risk of fire, electric

shock, or injury to persons.

Exception No. 1: When the oxidation of iron or steel from exposure of the metal to air and moisture is not
appreciable — thickness of metal and temperature also being factors — surfaces of sheet steel and

cast-iron pa

Exception Ng
like) are not

6 Enclosures

6.1 All splice
(0.025 inch),
terminals for

Exception N¢
with 6.2 is nd

Exception N|
lampholder |

6.2 The encl
material tha
Evaluations,

6.3 After asg
Section 8.

S within an enclosure are not required 1o be protected against corrosion.

. 2: Bearings, laminations, or minor parts of iron or steel (such as washers, sc
fequired to be protected against corrosion.

S, taps, wires not jacketed with glass fiber sleeving with agall thickness of at |
transformers, current-carrying parts or devices with €xposed live metal,
field connection of supply wires shall be enclosed in-material specified in 6.2.

. 1: A component device (such as a motor) with an integral outer enclosure
t required to be additionally enclosed.

p. 2: Lampholder shells that are conhected to the grounded (neutral) c(
bntacts that are accessible only duripngsrelamping are not required to be enclo:

bsure required in 6.1 shall be constructed of metal, glass, ceramic, porcelain, g
complies with the Standard “for Polymeric Materials — Use in Electrics
L 746C.

embly, there shall be no openings in an enclosure other than those specified

rews, and the
past 0.64 mm
and leads or
that complies
bnductor and
bed.

r a polymeric

| Equipment

in Openings,
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7 Metal Thickness
7.1 Sheet metal

7.1.1 Sheet metal used in the construction of an enclosure or wireway shall be at least as thick as
indicated in Table 7.1.

Exception No. 1: A minimum thickness is not specified for:
a) A reflector part that does not form part of the enclosure or

b) Any part not required to serve as the enclosure, to provide structural integrity, or to act as
suppprt of a wiring device.

Exception Nq. 2: A form of construction that uses metal with a thickness less than required in Table 7.1
is not prohiblted from being used when investigated and determined to provide strength dnd protection
equivalent to|constructions in compliance with Table 7.1.

Table 7.1
Minimum thickness of sheet metal
Uncoated steel, Zinc-coated steel, Copper, brass| or aluminum,
Specific c@nstruction mm (inch) mm (inch) mm (inch)
At opening|for conduit 0.81 0.032 0:86 0.034 1.02 0.040
conngction?
Length more | Component? 0.66 0.026 0.74 0.029 0.81 0.032
than 26 support
inches (660 0.51¢ 0.020¢ 0.58¢ 0.023¢ 0.64° 0.025°¢
mm) No 0.51 0.020 0.58 0.023 0.64 0.025
component
support 0.41¢ 0.016° 0.48¢ 0.019¢ 0.51¢ 0.020°¢
Length 26 Component? 0.51 0.020 0.58 0.023 0.64 0.025
inches (660 support
mm) o less 0.41¢ 0.016¢ 0.48¢ 0.019¢ 0.51 0.020
No 041 0.016 0.48 0.019 0.51 0.020
component
support 0.33° 0.013¢ 0.41¢ 0.016¢ 0.41¢ 0.016°

2 For an openir|

a) 0.

56 mm (0.026 inch) when of uncoated steel;

g in a recessed housing that also serves as an enclosure, the minimum thickness is:

b) 0.74 mm (0.029 inch) when of zinc-coated Steerl; or
¢) 0.81 mm (0.032 inch) when of copper, brass, or aluminum.
b In this table, “component” refers to an electrical device, such as a lampholder or switch.

¢ Minimum required thickness for forms of construction that have been determined to provide the physical strength and
protection in accordance with 7.1.

7.1.2 A metal striplight or connector-strip trough or wireway containing circuit conductors shall be made
of sheet metal not less than 0.79 mm (0.031 inch) thick.
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7.2 Cast metal

7.2.1 Cast metal thickness shall comply with the requirements in Table 7.2.

Table 7.2

Cast metal thickness

At unreinforced areas
exceeding 35 square inches

At all other areas,

Metal mm (inch) mm (inch)
Die-cast metal 20 6164 42 3/64
Cast malleableliron or permanent mold cast aluminum 2.4 3/32 1.6 116
Other cast metdl 3.2 1/8 2.4 3/32

8 Openings

8.1 The reqyirements in this section apply to permissible openings in the enclosure as degcribed in 6.1.

8.2 An open
8.1.

Table 8.1
Maximum size of miscellaneous open holes

hole in the enclosure as specified in 6.1 shall not exceed:the dimensions spegified in Table

Shape of| opening Dimension, Maximum area
mm (inch) cm? (inch?)
Slot 9.5 3/8 9.68 1-1/2
(Wigdth)
Square 12.7 1/2 - -
(side)
Round 12.7 1/2 - -
(diameter)
Irregular - - 9.68 1-1/2
8.3 The totallarea of one-or more open holes shall not be more than 15 percent of the area pf the surface
in which it is Jocated,-This includes the wiring compartment or integral outlet box compartmgnt.
8.4 The enclpsure shall be constructed so that molten metal, burning insulation, flaming pgrticles, or the
like do not fa]l*en the surface below.

8.5 The requirement in 8.4 specifies that an opening in an enclosure bottom be provided with a dripping

material barri

er above or below the opening when the opening is:

a) Under a motor, unless:

1) The structural parts of the motor or of the appliance provide the equivalent of such a

barrier;
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2) The protection provided with the motor is such that no burning insulation or molten
material falls to the surface below the appliance when the motor is energized under
each of the following fault conditions:

i) Open main winding,

ii) Open starting winding,

i) Starting switch short-circuited, and

iv) For a permanent-split-capacitor motor, the capacitor is short-circuited. The
short circuit is to be applied before the motor is energized and the rotor is to be

plocked.

3) The motor is provided with a thermal motor protector (a protective‘device that is
sensitive to both temperature and current) that prevents the temperature of{the motor
windings from becoming more than 125°C (257°F) under the maximum loa¢l under
which the motor runs without causing the protector to cycle, and from becoming more
than 150°C (302°F) with the rotor of the motor locked; or

4) The motor complies with the requirements for impé&dance-protected motprs;

b) Upder wiring, unless the wiring complies with the VW-¥ (Vertical-Specimen) Flame Test in

the R

eference Standard for Electrical Wires, Cables;and Flexible Cords, UL 1581;

¢) Under an unenclosed switch, transformer, relay, solenoid, and the like, unless it|can be

shown that malfunction of the component does not result in a fire; or

d) Upder field- and factory-made splices and overload and overcurrent protection devices.

Exception: A dripping material barrier is\smot required to be provided when the opening is pot within the

area under th

e component requiring a-barrier as illustrated by Line D in Figure 8.1.
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8.6 The drip

a) H

b) O

with

Figure 8.1
Location and extent of barrier

A

590 |

EB120A

bing material barrier specified in 8.5 shall be:

brizontal;

5.2;

¢) Lqgcated as indicatedsin Figure 8.1; and

d) S

8.7 The mou

metal, ceramic, or a materialthat can be used as an enclosure material in ad

hall have an area not less than that described in Figure 8.1.

nting surface of the luminaire enclosure shall have no unused openings.

cordance
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9 Restraint of Overhead Objects

9.1 The structure and all joints of an overhead product and its accessories shall be capable of supporting
a static load of not less than six times the actual load supported. The joints to be evaluated include all
manufacturer-assembled joints and user-affected joints. Where it is not evident that the materials and
dimensions of the parts involved have the specified strength, the parts shall be subjected to the Overhead
Product Static Loading Test, Section 37.

Exception No. 1: The strength of a structural component or a joint is not required to be evaluated when
failure of the component or joint does not result in an object falling to the floor.

Exception No. 2: The structure and joints supporting a cardboard color gel frame secured by adhesive

tape, or othe
evaluated.

9.2 A safety
falling object
it is not evideg

maximum load weight, the device shall be subjected to the Backup Restraint-Device L

Section 38.

10 Lamp-Cqantainment Barriers and UV Radiation Filters

10.1 Generdl

- accessory that presents a low risk of injury when it 1alls to the floor, are not A

cable, safety chain, or other field-installed backup-restraint deviceninténded
Shall be capable of supporting a static load of not less than six times_the intendg
nt that the backup-restraint device is capable of supporting a weight of six timg

lequired to be

to “catch” a
d load. When
s the marked
oading Test,

10.1.1 The fequirements in this section are suppleméntary to other applicable requirements in this

standard ang
discharge lan

fluorescent type.

10.2 Lamp-@

10.2.1 A lunpinaire intended for use_with one of the following lamp types shall be prg

lamp-contain
a) A

Excél
the /4
oute
spec

apply to stage and studio luminaires incorporating tungsten-halogen lamps
ps that are not provided with an integral glass outer envelope and that are of ¢

ontainment barriers

ment barrier as defined«in 3.30:
tungsten-halogen-tamp.

ption: Aduminaire intended for use with a non-pressurized, tungsten-halogen /4
mp manufacturer does not require an enclosure, or a tungsten-halogen lamp wj
envelope, is not required to be provided with a lamp-containment barrier whe
fied,ih 58.4 is provided.

and electric
ther than the

vided with a

amp for which
jith an integral
n the marking

b) An electric discharge lamp that is not provided with an integral glass outer envelope and that
is of other than the fluorescent type.

c) A

high-pressure lamp as defined in 3.25.
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10.2.2 A lamp-containment barrier shall be constructed of:

a) M

etal at least 0.41 mm (0.016 inch) thick;

b) Glass, porcelain, or ceramic at least 3.0 mm (1/8 inch) thick for metric trade size glass; or

c) Polymeric material having a relative thermal index with impact at the involved thickness of
not less than the temperature encountered on the lamp-containment barrier surface during the
Temperature Test, Section 30.

When a lamp-containment barrier also serves as an enclosure, the lamp-containment barrier shall also
comply with applicable enclosure thickness and other enclosure requirements.

Exception: A lamp-containment barrier constructed of glass is not prohibited from beinghess
thick [but is |to be at least 2.4 mm (3/32 inch) thick] when it is intended for use\with
high-pressurg lamp and a lamp rated less than 100 watts.
10.2.3 A lamp-containment barrier shall be secured in position by:

a) A|mechanical means that produces an interference fit;

b) Physical fit; or

c) Other means determined to be equivalent.
10.3 Tungsten-halogen lamps
10.3.1 A lanp-containment barrier shall not have;any open holes greater than 3.2 mm (1
diagonally or|in diameter when the openings are-line-of-sight between the lamp and any
the fixture. [§tandard metal-wire mesh having*4 square openings per linear cm (16 square

linear inch) h
10.4 Electriq
10.4.1 A lam

10.4.2 Thosd
shall be cons

a) M

bs been determined to comply with the requirements in 10.2.2, 10.2.3, and 10
discharge lamps other than fluorescent and high-pressure lamps
p containment barrier shall comply with 10.3.1.

surfaces of ‘a lamp-containment barrier on which particles of a ruptured lamp
tructed of;

etal;

than 3.0 mm
other than a

8 inch) thick
oints outside
openings per
3.1.]

come to rest

b) H

cat-resistant gtass sucthas tempered, anneated, or borositicate giass;

c) Glass material other than tempered, annealed, or borosilicate glass that complies with the
Glass Thermal Shock/Containment Test, Section 43; or

d) A polymeric material that complies with the Polymeric Lamp-Containment Barrier

Flam

mability/Containment Test, Section 44.
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10.5 High-pressure lamps

10.5.1 The lamp-containment barrier shall be constructed so that glass, quartz, or metal fragments
resulting from a hot lamp explosion are totally contained.

10.5.2 A lamp containment barrier shall comply with 10.4.2.

10.5.3 A door that serves as part of a lamp-containment barrier for a high-pressure lamp shall be
provided with an interlock mechanism.

10.5.4 Removing or opening a door that serves as part of a lamp-containment barrier for a cold
high-pressure lamp shall require the use of a key-lock with a removable key. A second and separate
fastening m shall also be

provided. Th
the lamp is e

10.6 UV rad
10.6.1 A lum|
and that is o

10.6.2 — 10.6

10.6.2 A UV
UV radiation

10.6.3 A UV
10.6.4, or po

10.6.4 The d
a) M

b) M
Table

efns required to be unfastened to obtain final access to the lamp compartment

construction shall be such that both fasteners are required to be properly, s¢
hergized.

ation filter
naire that uses an electric discharge lamp not provided with an_jntegral glass o
other than the fluorescent type shall be provided with a,UV radiation filter a

7.

radiation filter shall be provided for all UV radiationvdirectly emitted from the
that reflects off only one surface after emitting frem the lamp.

radiation filter shall be of metal at least 041 mm (0.016 inch) thick, glass a
ymeric material as specified in 10.6.5.

lass material of the UV radiation filter specified in 10.6.2 shall be:

nimum 4.0-mm (5/32-inch) thick sodalime glass or

10.1.

bcured before

Liter envelope

5 specified in

lamp and for

5 specified in

nimum 3.2-mm (1/8-inch)thick glass with a transmission characteristic in accgrdance with
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Table 10.1

Ultraviolet transmission characteristics

Wavelength, nanometers

Maximum transmission, percent

350
320
300
290
Less than 280

85
40
8
0.5
0.1

10.6.5 A polymeric material of the UV radiation filter specified in 10.6.2 shall:

a) B

b) H

c) Be resistant to UV radiation in compliance with the requirements in‘the Standarg
heric Materials — Use in Electrical Equipment Evaluations, UL 746C;

Polyr
d) B
e) B
fy W

10.6.6 Anyo
emission as

10.6.7 A dod
luminaire sha

11 Accessik

b minimum 2.4 mm (3/32 inch) thick;

b suitable for the temperature encountered;

b rated HB minimum; and

specified in 10.6.2.

Il be marked in accordance with-58.6.

hve the transmission characteristic in accordance with Table 10.1;

nen not flat, comply with the mold stress-relief.requirements in UL 746C.

pen holes in the UV radiation filter shall be provided with a baffle or similar feat

r that serves as a UV radiation filter shall be provided with an interlock mecha

ility of Uninsulated Live Parts, Film-Coated Wire, and Moving Parts

for

ire to prevent

hism; and the

11.1 To redlice the risk of unintentional contact and electric shock from an uninsulated live part or

film-coated w
or between li
shall comply

a) F
such

with either.(a) or (b).

re operating at greater than 30 volts (42.4 volts peak) between live parts of opj
ve parts and, ground, or injury to persons from a moving part, an opening in

br an.opening that has a minor dimension (as defined in 10.5) less than 25.4
a part'shall not be contacted by the probe illustrated in Figure 11.1.

bosite polarity
an enclosure

hm (1 inch),

b) For an opening that has a minor dimension of 25.4 mm or more, such a part or wire shall be

spaced from the opening as specified in Table 11.1.

Exception No. 1: Lampholder shells connected to the grounded (neutral) conductor and lampholder
contacts that are accessible during relamping are not required to comply with this requirement.

Exception No. 2: A motor is not required to comply with this requirement when it complies with the

requirements

in11.2.
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Exception No. 3: Wires jacketed with an outer glass-fiber sleeve with a wall thickness of at least 0.64 mm
(0.025 inch) are not required to comply with this requirement.
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Figure 11.1
Articulate probe with web stop
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Table 11.1
Minimum distance from an opening to a part that involves a risk of electric shock or injury to
persons
Minor dimension of opening,? Minimum distance from opening to part,
mm (inches) mm (inches)
19.1P 3/4b 114.3 4-1/2
25.4° 10 165.1 6-1/2
31.8 1-1/4 190.5 7-1/2
38.1 1-1/2 317.5 12-1/2
47.6 1-7/8 393.7 15-1/2
54-8 2-H8 444-5 +A1/2
15p.4 6 762.0 8P
NOTE — Interpglation is to be used to determine a value between values specified in the table.
a See 11.5.
b Any dimensioh 1 inch (25.4 mm) or less applies to a motor only.

11.2 With regard to a part or wire as specified in 11.1, in an integral enclosure of a motor|(as specified
in Exception No. 2 to 11.1):

a) An opening that has a minor dimension (as described.if¢11.5) less than 19.1 mm (3/4 inch)
shall|be used when:

1) A moving part is not capable of being ¢ontacted by the probe illustrated|in Figure
11.2;

2) Film-coated wire is not capable-of being contacted by the probe illustrated in Figure
11.3;

3) In a directly accessible motor (as described in 11.6), an uninsulated live| part is not
capable of being contacted by the probe illustrated in Figure 11.4; and

4) In an indirectly_accessible motor (as described in 11.6), an uninsulated live part is
not capable of-being contacted by the probe illustrated in Figure 11.2.

b) Ap opening that hias a minor dimension of 19.1 mm or more is not prohibited frgm being
used|when a part.or wire is spaced from the opening as specified in Table 11.1.
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Figure 11.2
Probe for moving parts and uninsulated live parts
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Figure 11.3
Probe for.film-coated wire
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Figure 11.4
Articulate probe
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11.3 The probes specified in 11.1 and 11.2 and illustrated in Figures 11.1 — 11.4 shall be applied to any
depth that the opening permits and shall be rotated or angled before, during, and after insertion through
the opening to any position that is required to examine the enclosure. The probes illustrated in Figures
11.1 and 11.4 shall be applied in any possible configuration and, when required, the configuration shall
be changed after insertion through the opening.

11.4 The probes specified in 11.3 and 11.5 shall be used as measuring instruments to determine the
accessibility provided by an opening, and not as instruments to evaluate the strength of a material. They
shall be applied with the minimum force required to determine accessibility.

11.5 With reference to the requirements in 11.1 and 11.2, the minor dimension of an opening is the
diameter of the largest cylindrical probe having a hemispherical tip that is capable of being inserted
through the dpening.

11.6 With reference to the requirements in 11.2, an indirectly accessible motor is a/mator:

a) That is accessible only by opening or removing a part of the outer gnelosure, sych as a
guard or panel, that is capable of being opened or removed without Using a tool or

b) That is located at such a height or is otherwise guarded or €nelosed so it is not|contacted.

A directly acpessible motor is capable of being contacted without opening or removing gny part or is
located so ag to be accessible to contact by the user.

11.7 During fhe examination of a product to determine whether it complies with the requirements in 11.1
or 11.2, a part of the enclosure that is capable of being{©pened or removed by the user without using a
tool (for example, to attach an accessory or make an“adjustment) is to be opened or remoyved.

Exception: Af part of the enclosure fastened by\use of a thumbscrew or equivalent means| that requires
a positive and deliberate action by the useryto open or remove it is not required to comply with this
requirement.

11.8 With reference to the requirements in 11.1 and 11.2, insulated brush caps are not required to be
additionally enclosed.
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12 Products for Use in Damp Locations

12.1 A product that is marked as indicated in 56.5 as suitable for use in damp locations shall comply with
the requirements in 12.2 — 12.9.

12.2 All inside and outside surfaces of sheet steel or other mechanical parts of iron or steel shall be
zinc-coated, cadmium-plated, enameled, painted, or provided with equivalent protection against corrosion
on all surfaces.

Exception No. 1: Removable accessories such as color gel frames, pattern holders, shutters, and irises

are not required to be provided with protection against corrosion.

Exception Nd
standard is 1
regard to fun
and support

12.3 Punche

12.4 Hinges,
described in

Exception: |

12.5 Sheet {
grease and t

12.6 Welds
protection ag
similar mater
additional co

12.7 Vitreou
0.026 inch (0

12.8 Non-ab
it is relied u
insulation. Un
treated cellul

. 2. The surface of a panel not relied upon for compliance with another requi
ot required to be provided with protection against corrosion. Evaluation lof
ctioning as an electrical enclosure, lamp-containment barrier, thermal barrier,
or other parts, shall be given.

d holes and cut edges in ferrous material are not required to be"cotrosion prof

bolts, and fasteners made of ferrous materials shall be “protected against
12.2.

1inge pins are not required to be provided with th€)cerrosion protection requirg

teel or other metal that is painted to comply wijth 12.2 and 12.3 shall be prope
he like prior to painting.

n iron or steel (other than stainless-steel) shall be painted or provided w
ainst corrosion. Copper, aluminumyalloys of copper and aluminum, stainle
als having inherent resistance t@-atmospheric corrosion are not required to be
rosion protection.

5 enamel shall be used'as the only protective coating for sheet steel having &
.66 mm) or more.

sorptive, electrical-insulation shall be used in the construction of electrical comp)
bon to provide -electrical spacings or sole support of live electrical parts or
treated fiber; asbestos, and the like are examples of materials that shall not b

fement in this
ne panel with
or heat sink,

ected.

corrosion as

ed in 12.2.
rly cleaned of
th equivalent

5s steel, and
provided with

thickness of

pnents where
as electrical
e used, while

pse fiber, Jphenolic, urea, porcelain, and the like are examples of materials that are capable
of being used.

12.9 The sc

W shettima screw shett-type tamptotderstatt ot be madeof unptated—=atormmi

um.


https://ulnorm.com/api/?name=UL 1573 2019.pdf

MAY 29, 2003 STAGE AND STUDIO LUMINAIRES AND CONNECTOR STRIPS - UL 1573 29

13 Products for Use in Wet Locations

13.1 A product that is marked as indicated in 56.6 as suitable for use in wet locations shall comply with
the requirements in 12.8, 12.9, and 13.2 — 13.13, and Sections 47 — 51.

13.2 The inside and outside surfaces of cast ferrous metal, sheet steel, or ferrous tubing shall be
protected against corrosion by one of the coatings described in Table 13.1.

Exception No. 1: Other finishes are capable of being used, including paints, special metallic finishes, and
combinations of the two, when they have been determined to provide equivalent protection by
comparative tests with galvanized sheet steel conforming with item A (Type G90) of Table 13.1.

Exception N§.”Z: A meftal part, such as a decorative part, that is not required for complignce with this
standard is njot required to be protected against corrosion.

Exception NQ. 3: Stainless steel is not required to be additionally protected against.corrosign.

Exception Ng. 4: Edges, fasteners, and welds complying with 13.3 — 13.6 is not.required to Be additionally
protected agqinst corrosion.

Exception Nq. 5: When the inside surfaces of the product are protected from the elements| such that no
water enters|the product during the rain test, the inside surfaces_are capable of being provided with
corrosion pratection equivalent to that specified in 12.2 — 12.7.

Table 13.1
Sheet steel coatings

Type or thickness,?
Type of coating mm (inch) Descript{on

(A) Hot-dipped,| mill-galvanized steel GooP -
G60P with 1 coat of oufdoor paint®
As0P with 1 coat of oufdoor paint®

(B) Zinc coating other than Type (A) 0.0155¢ 0.00061¢ -
0.01044 0.00041¢ with 1 coat of oufdoor paint®

(C) Cadmium cpating 0.0254 0.0010 -
0.01905 0.00075 with 1 coat of oufdoor paint®
0.0127 0.0005 with 2 coats of outdoor paint®

(D) Vitreous enpmel® - -

a As determinefl bysthe~Standard Guide for Measurement of Electrodeposited Metallic Coating Thicknesses by thie Dropping
Test, ASTM B555,

b Conforming with the coating designation G90, G60, or A60 In the Standard Specification for Steel Sheet, Zinc-Coated
(Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process, ASTM A653/A653M-02a, with not less than 40
percent of the zinc on any side based on the minimum single spot test requirement in this ASTM standard.

¢ |dentified as outdoor paint by paint manufacturer.
d Average thickness with a spot minus tolerance of 0.00178 mm (0.00007 inch).
¢ Vitreous enamel shall be used on sheet steel at least 0.66 mm (0.026 inch) thick.

13.3 Hinges, bolts, and fasteners made of ferrous materials shall be protected against corrosion as
described in 12.2 for damp locations.

Exception: Hinge pins are not required to be provided with the corrosion protection required in 12.2.
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13.4 The product shall be constructed so that a water-shield prevents the wetting of live parts or electrical
components or wiring not identified for use in contact with water and to reduce the risk of electric shock
due to weather exposure. Parts identified for use in contact with water include flexible cords marked “W”
or "Water Resistant”; liquid tight flexible metal conduit; outlet boxes marked for use in wet locations; rigid

conduit; and the like.

Exception:

reflector (such as Type MR 16 lamps) of a lamp are permitted to be wetted.

For the purposes of this requirement, the outer surface of the glass envelope or integral

13.5 A polymeric material used as a water-shield, whether provided as a lens, diffuser, or opaque part,

shall:

a) B
Plast

b) C
Use

13.6 A gaske
servicing of t
shall comply

13.7 An ope

Exception Ng
the opening

Exception Ng
locations tha
514B, is prov

13.8 An ope
level that reg
auxiliary part

Exception:

¢ Materials for Parts in Devices and Appliances, UL 94, and

bmply with the exposure to ultraviolet light test in the Standard for Polynieric N
n Electrical Equipment Evaluations, UL 746C.

t relied upon to comply with the rain test shall be secured so.that removal of a
ne product does not result in loosening of the gasket. An adhesive used to se
with the Gasket Adhesion Test, Section 51.

ning for the connection of conduit or for an auxiliafy part shall be threaded.

. 1. When the rain test shows no entrance of<water into the product with any g
S not required to be threaded.

. 2: The opening is not required to besthreaded when a conduit fitting intended
complies with the requirements in\the Standard for Conduit, Tubing and Cab.
ided.

n drain hole shall be provided on all products to prevent the accumulation of \
ults in the wetting of an_electrical part or opening for the connection of con
The hole shall be as_specified in Table 13.2.

\ product that has been subjected to the Rain Test, Section 47, is not required

with a drain hole when no\water enters the product.

b classified at least HB In accordance with the Standard for Tests for Flammability of

laterials —

lamp or other

cure a gasket

pening open,

for use in wet
e Fittings, UL

ater above a
duit or for an

O be provided
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Table 13.2
Size of drain holes
Opening Minimum dimension, Minimum area, Maximum dimension, Maximum area,
shape
P mm (inch) mm? (inch?) mm (inch) mm2 (inch?)
Slot 3.2 1/8 7.74 0.012 9.5 3/8 968 1-1/2
(width) (width)
Square 3.2 1/8 - - 12.7 1/2 - -
(side) (side)
Round 3.2 1/8 - - 12.7 1/2 - -
(diameter) (diameter)
Irregular - - 7.74 0.012 - - 968 1-1/2
13.9 Any flexible cord exposed outside of a product shall be marked “W” following the\type designation.

13.10 The pfoduct shall not have a drop cord.

13.11 All live
ground level.

Exception:
ground level.

13.12 A prog
receptacle du

13.13 A recd
of water into
product. A cg

CONSTRUCT

14 General

141 A wirinidevice (a switch;“fuseholder, lampholder, or the like) shall be prevented fron

that applies
affects the ag

14.2 A wirew
of being wire

parts in a ground-supported product shall be located at least 102 mm (4 i

uct provided with a receptacle shall be consttucted to prevent the entrance of
ring the Rain Test, Section 47, with and without an attachment plug in place.

ptacle cover or receptacle/attachmentplug cover that is relied upon to prevent
ver shall close automatically when an attachment plug is removed from the re

[ION - ELECTRICAL

nsion to splices or other wiring connections, damages the wiring, or otherw
sembly.

ay shall be free from burrs and sharp edges and of such construction that a lig
0. without damage to the conductor insulation.

hches) above

Flexible cord marked ”water resistant” is not required\to be located at least 102 mm above

water into the

the entrance

the receptacle or attachment plug dufing the Rain Test, Section 47, shall be aftached to the

ceptacle.

n any turning
se adversely

jht is capable

14.3 A luminaire shall be constructed so all lamps can be replaced without damaging any wiring,
component, or part.

14.4 A disappearing footlight shall be arranged so that it is automatically disconnected from the supply
when the footlight is moved into the recessed position.
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14.5 Electrical components and electrical insulating materials, including insulated wire splicing
connectors, insulated wire terminals, and insulated conductors, shall have a voltage rating of not less than
the voltage involved during intended use.

Exception: Electrical components and electrical insulation materials only involved with a Class 2 circuit
or a limited-voltage/current circuit are not required to have an assigned voltage rating.

15 Switches
15.1 A switch shall be rated for the voltage and current of the circuit it controls and the ampere rating of

the switch shall be multiplied by the derating factor as indicated in Table 15.1 when determining whether
its current rating is suitable for the current handling capability of the specified load.

Table 15.1
Switch derating factors

Switching| load Switch type
AC general use? AC “L” or AC-DC "T"® AC DC
Transformer o motor none none 1/2 -
Receptacle none none 1/6 1/10
Incandescent |pmp none none 1/6 1/10

@ This column ppplies to general-use AC switches (for mounting in flush-device outlet boxes) and also to switchgs of the
fixture, pendarft, and through-cord types rated AC only.
b A switch, othpr than a type specified in note a, that has been investigatédfor the control of tungsten-filament lamps, is

marked with the letter “T” or “L” in conjunction with the current rating at which the tungsten-filament lamp rating|applies; for
example, “1 ampere, 125 volt, T.”

15.2 A switch shall not be connected to the secondary circuit of a ballast unless it is rated| for switching
the electric d|scharge lamp load involved.

16 Transformers

16.1 A transformer shall comply with'the construction requirements in:

a) The Standard for Low-Voltage Transformers — Part 1: General Requirements, UL 5085-1,
and the Standard for-Low Voltage Transformers — Part 2: General Purpose Transfdrmers, UL
5085}2;

b) The Standard for Transformers and Motor Transformers for Use in Audio-, Radip-, and
Teleyision=Fype Appliances, UL 1411; or

)T | 5085-1,
and the Standard for Low Voltage Transformers — Part 3: Class 2 and Class 3 Transformers,
UL 5085-3.

The transformer shall additionally comply with the performance requirements specified in UL 5085-1 and
UL 5085-2, UL 1411, UL 5085-1 and UL 5085-3, or the Transformer Overload Test, Section 39.
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17 Motors and Motor Drive Circuits

17.1 General

17.1.1 These requirements cover the motors and motor drive circuits used to move or retract lamp heads,
operate cooling fans, shutters, mechanical strobes, gobos, mirrors, and the like.

17.2 Motors

17.2.1 Motors in other than limited-voltage/current circuits shall comply with the requirements of 17.2.2 —

17.2.5.

17.2.2 A mo
General Req
introducing a
drives when

Exception:
Electric Fans

17.2.3 A m
conditions. T

hirements, UL 1004-1, and shall be capable of delivering its maximum intendeq
risk of fire, electric shock, or injury to persons. Maximum intended loadis\the |
he luminaire and the motor are operating as intended.

\ motor that is part of an electric fan complying with the requirements in the
UL 507, is not required to be further evaluated to the requitements in UL 10(

btor shall incorporate overload protection against, running-overload and
ne required protection shall consist of one of the follewing:

a) T

Overpeating Protection for Motors, UL 2111.

Exc
mot

UL 2p111.

Exc

and locked-rotor currents and-fiaving a 2:1 or smaller ratio between locked-roto

curr

b) |
prod

Exception: A
fans in the S

17.2.4 Ther

ermal protection complying with the applicablesrequirements in the Standard f

tion No. 1: Where a fan blade or blower wheel is attached directly to the n
and its protection is not required to.comply with the Running Heating Tempe,
tion No. 2: A shaded pole motor having a difference of 1 ampere or less bet
ts are not required to be)protected against locked-rotor conditions only.

pedance protectionscomplying with UL 2111, when the motor is tested as use
ct under locked-rotor conditions.

\ motor that.s part of a low-voltage component fan complying with the requiren
andard.for Electric Fans, UL 507, is not required to be further evaluated.

ptoryof a motor, a pulley, a belt, gears, a chain, a fan, or other moving part th

or shall comply with the requirementis in the Standard for Rotaiing Elecirical Machines —

| load without
pad the motor

Standard for
D4-1.

locked-rotor

hotor shaft, a
rature Test in

yeen no-load
and no-load

d in the

bents for such

At presents a

risk of injury
moving part.

O persons stattbeenctosedorguardedto Teduce the Tisk-of umnintentionatto

itact with the

17.2.5 A motor shall drive its maximum intended load during operation of a luminaire or accessory without
introducing a risk of fire, electric shock, or injury to persons. Maximum intended load is defined as the load
the motor drives when the luminaire and the motor are operating as intended.
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17.3 Motor drive circuits

17.3.1 A motor drive circuit shall comply with the requirements for Limited-Voltage/Current Circuits,
Section 27, or shall comply with the requirements for motor drive circuits as specified in the Standard for
Industrial Control Equipment, UL 508.

Exception: A motor-drive circuit that is part of an electric fan complying with the requirements in the
Standard for Electric Fans, UL 507, is not required to be further evaluated.

17.3.2 There are no specifications for insulating material, spacings, and components in a limited
voltage/current motor drive circuit other than those that are required to prevent contact with an uninsulated

live part of another circuit.

18 Wiring a

18.1 Generdl

18.1.1 A con

18.1.2 A cor
subjected un

18.1.3 A lani
terminal is of

18.1.4 Wire
exits the lum
to the pulling

18.1.5 When
held away frg

edge of the metal not less than 120 degreés. Sleeving is not to be used as a means of prev

and abrasion

Exception:
to remove bu

18.1.6 A pro
damaging the
that come int

nd Conductors

ductor shall be made of copper.

ductor shall have insulation rated for the voltage and condition of service
jer conditions of intended service.

p circuit conductor in a striplight shall be soldered/to the lampholder termi
the screw type.

0 a lamp-supported lampholder shall be_provided with a strain-relief device a
naire enclosure. The device shall compljtwith the test requirement in 34.1 wh
force specified in the Exception to 34:1:

a conductor passes through anpening or crosses over the edge of sheet me
m the edges of the metal orshall be protected by a bushing or a grommet, or

of wires.

[he edges of sheet metal thicker than 1.07 mm (0.042 inch) are only required
rrs, fins, and sharp edges by reaming or an equivalent method.

Huct shallkbe constructed so that wires can be factory- or field-installed, as inv
conductor insulation. A wire enclosure shall be free from burrs, fins, and othe
b contact with wires.

o which it is

hal when the

the end that
en subjected

tal, it shall be
by rolling the
enting cutting

to be treated

blved, without
sharp edges

18.1.7 Not r
exposed in a

ore tham 48 mm (3716 inch)of the threadsof sheet metatandsetf-tapping st
wire enclosure.

ews shall be

Exception: More than 4.8 mm of screw threads may be exposed when wires are held or positioned so
that they do not come into contact with the threads.
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18.1.8 A bushing used to comply with 18.1.5 shall be securely held in place, and a bushing constructed
of insulating material shall be at least 1.2 mm (3/64 inch) thick. A rubber bushing shall not be used.

Exception: A bushing less than 1.2 mm thick may be used when an investigation shows that the
mechanical properties contemplated are provided.

18.2 Ampacity and temperature

18.2.1 A conductor that supplies a receptacle or cord connector shall comply with (a), (b), or (c):

a) The conductor shall be sized as specified in Tables 18.1 and 18.2 to have an ampacity not
less than the load current value determined as specified in 18.3.2;

b) TI|1e conductor shall:

c) The conductor:

All other congluctors shall not be less'than 0.82 mm?. Figure 18.1 shows an example of the

this requirem

1) Be a conductor within a flexible cord or cable that is not part of.a 'drop ¢
which the number of current-carrying conductors exceeds threg and

2) Be sized as specified in Tables 18.1 and 18.2 to have.an ampacity not

value obtained by multiplying the load current value determined as specifie
by the ampacity reduction factor specified in Table 18.3; or

1) Shall be other than a conductor within the' flexible cord or cable that is g
cord;

2) Shall be sized not less than 0,82’ mm?2 (18 AWG); and
3) Shall be part of a constructjon that complies with the requirements desc

Temperature Test, Section_30.

ent.

ord and in

ess than the
i in 18.3.2

art of a drop

ribed in the

application of
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Table 18.1
Maximum ampacities of wires and cords used to supply receptacles and cord connectors for
wire sized 18 — 10 AWG

Type of wire, cord, or cable Ampacity (amperes),
18 AWG? 16 AWG? 14 AWG? 12 AWG? 10 AWG?

Appliance wiring material and thermoplastic-insulated

wire with:
60°C temperature rating® —(6) - (8) 20 (17) 25 (23) 30
75°C temperature rating - - 20 25 35
90°C temperature rating 14 18 25 30 40
150°C temperature rating - - 34 43 55
2009C temperature rating - - 36 45 60
2509C temperature rating - - 39 54 73

Fixture wire 6 8 17 23 28

Flexible cord apd cable (used as drop cords and supply

cords)

Single-conductor Types PPE, SC, SCE, SCT,
and W cable® with:

60°C temperature rating - - - - -
75°C temperature rating - - - - -
90°C temperature rating - - - - -

2-cohductor Types G, PPE, SC, SCE, SCT,
and W cable? with:

60°C temperature rating - - - - -
75°C temperature rating - - - - -
90°C temperature rating - - - - -

3-cohductor Types G, PPE, SC, SCE, SCT,
and W cable® with:

60°C temperature rating - - - - -
75°C temperature rating - - - - -
90°C temperature rating - - - - -
2-cohductor flexible cord and cablgothier than 10 13 18 25 30
Typd G, PPE, SC, SCE, SCT, or Wd
3-copductor flexible cord and €able other than
Type G, PPE, SC, SCE, 8CT; or W9 with:

60°C tempetature rating 7 10 15 20 25
75°C temperature rating - - 24 32 41
90°C¢temperature rating - — 28 35 47

a 8l equivalent [cross-sectional area: 0.82 mm? (18 AWG), 1.3 mm? (16 AWG), 2.1 mm? (14 AWG), 3.3 mm? (12|AWG), 5.3
mm?2 (10 AWGY), 8.4 mm2 (8 AWG), 13.3 mm? (6 AWG), 21.2 mm? (4 AWG), 26.7 mm? (3 AWG), 33.6 mm? (2 AWG), 42.4
mm?2 (1 AWG).
b The value nolenrélosed-inparentheses-applies-only-te-thermoplasticinsulated vate-enetosed in
parentheses applies only to appliance wiring material. The values for all other entries apply to both appliance wiring material
and thermoplastic insulated wire.

¢ These ampacities apply to single-conductor Type PPE, SC, SCE, SCT, or W cable only where the individual conductors are
not installed in raceways and are not in physical contact with each other except in lengths not exceeding 610 mm (24 inches)
where passing through the wall of an enclosure.

d These ampacities apply to 2-conductor flexible cords or cables or other multi-conductor flexible cords or cables connected so
that only 2 conductors are current-carrying.

€ These ampacities apply to 3-conductor flexible cords or cables or other multi-conductor flexible cords or cables connected so
that only 3 conductors are current-carrying.

f These ampacities apply to flexible cords or cables of the type suitable for extra-hard usage when used to supply borderlights,
connector strips, and drop boxes, and when not in direct contact with enclosures containing heat-producing elements.
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Table 18.2

Maximum ampacities of wires and cords used to supply receptacles and cord connectors for
wire sized 8 - 1 AWG

Type of wire, cord, or cable Ampacity (amperes),
8 AWG? 6 AWG? 4 AWG? 3 AWG? 2 AWG? 1 AWG?
Appliance wiring material and
thermoplastic-insulated wire with:
60°C temperature rating 40 55 70 85 95 110
75°C temperature rating 50 65 85 100 115 130
90°C temperature rating 55 75 95 110 130 150
150°C temperature rating 76 96 120 143 160 186
200°C te:lperature rating 83 110 125 152 171 197
250°C tenpperature rating 93 117 148 166 191 215
Fixture wire - - - - - -
Flexible cord afd cable (used as drop
cords and supgly cords)
Single-conlductor Types PPE, SC,
SCE, SCT, and W cable® with:
60°C temperature rating 60 80 105 120 140 165
75°C temperature rating 70 95 125 145 170 195
90°C temperature rating 80 105 140 165 190 220
2-conductpr Types G, PPE, SC,
SCE, SCT|, and W cable® with:
60°C temperature rating 55 72 96 113 128 150
75°C temperature rating 65 88 115 135 152 178
90°C temperature rating 74 99 130 152 174 202
3-conductpr Types G, PPE, SC,
SCE, SCT, and W cable? with:
60°C temperature rating 48 63 84 99 112 131
75°C temperature rating 57 77 101 118 133 156
90°C temperature rating 65 87 114 133 152 177
2-conductpr flexible cord and 40, 55 70 - 95 -
cable othgr than Type G, PPE,
SC, SCE,|SCT, or W¢
3-conductpr flexible cord and
cable othgr than Type G, PRE,
SC, SCE,|SCT, or W¢ withs
60°C temperature rating 35 45 60 - 80 -
75°C tenperaturé rating® 57 77 101 - 133 -
90°C temperature rating® 65 87 114 - 152 -
a Sl equivalent [crossssectional area: 0.82 mm? (18 AWG), 1.3 mm? (16 AWG), 2.1 mm? (14 AWG), 3.3 mm? (12|AWG), 5.3
mm?2 (10 AWG), 84 mm? (8 AWG) 133 mm? (6 AWG), 212 mm? (4 AWG) 267 mm? (3 AWG) 33 6 mm? (2 AWG), 42.4
mm?2 (1 AWG).
b These ampacities apply to single-conductor Type PPE, SC, SCE, SCT, or W cable only where the individual conductors are
not installed in raceways and are not in physical contact with each other except in lengths not exceeding 610 mm (24 inches)
where passing through the wall of an enclosure.
¢ These ampacities apply to 2-conductor flexible cords or cables or other multi-conductor flexible cords or cables connected so
that only 2 conductors are current-carrying.
d These ampacities apply to 3-conductor flexible cords or cables or other multi-conductor flexible cords or cables connected so
that only 3 conductors are current-carrying.
€ These ampacities apply to flexible cords or cables of the type suitable for extra-hard usage when used to supply borderlights,
connector strips, and drop boxes, and when not in direct contact with enclosures containing heat-producing elements.
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Table 18.3
Ampacity reduction factor for flexible cords and cables with four or more current-carrying
conductors
Percent of 3-conductor flexible cord and cable ampacities in Tables 18.1 and
18.2 based on temperature rating of cord
Number of conductors 60°C (140°F) 75°C (167°F) and 90°C (194°F)

4 through 6 80 80

7 through 9 70 70

10 through 20 50 702

21 through 24 45 702

2pthrougt30 45 60

3|l through 40 40 602

4{l through 42 35 60?2

4B and above 35 502

@ These ampadty reduction factors apply for flexible cords of the type rated for extra-hard usagedwhen:

[

a) Used to supply borderlights, connector strips, or drop boxes;

b)

Z

bt in direct contact with enclosures containing heat-producing elements;~and

c) The borderlight, connector strip, or drop box is marked as specified in 59.4 to indicate that it is to b¢ operated with
a mirfimum load diversity factor of 50 percent.

Figure 18.1
lllustrative example of requirements in 18.2.1

Product enclosure

Internal” wiring to which 18.2.1¢a) or,
optionally, 182.1¢c) applies.
o™
o
i~
o=
2+ - -
T€rminats L L |
I I I l Receptocles
O O
\ j ( ( ?-c?nductor flexible cord to which —=

PPtes:
Drop Cords // W

3-conductor flexible '.
cords to yhich 18.2.1¢a)
applies.

sMe92B Drop Box
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18.2.2 When applying the requirement of 18.2.1 to a conductor of a connector strip that supplies a
receptacle or cord connector, the conductor shall be sized using the 60°C ampacities as specified in
Tables 18.1 and 18.2 for the type of wire, flexible cord, or cable involved.

Exception No. 1: It shall be permitted to size a conductor of a connector strip that supplies a receptacle
or cord connector using the ampacity of the conductor having the insulation temperature rating specified
in the first column of Table 18.4, when the insulation temperature rating of the conductor used exceeds
the value specified in the second column of Table 18.4.

Exception No. 2: The conductor of a connector strip or drop box power supply cord rated at more than
60°C (140°F) shall be sized using the ampacities assigned for the temperature rating for the conductors.

,I, Table 16.4
Connector strip conductor ampacity correlation table for Exception No. 1 t0-18.2.2

Maximum codeuctor insulation temperature rating whose
ampacities shall be used as specified in Tables 18.1 and Minimum temperature rating/of ‘appliance wjiring material
18.2 or thermoplastic insulated wire
75°C 140°C
90°C 155°C
150°C 215°C
200°C 265°C
250°C 315°C

18.2.3 A corlductor connected to a terminal of an electrical.component used in stage and studio lighting
equipment shall comply with (a), (b), or (c), as applicabley when:

a) The electrical component is marked to-identify both the minimum size and minimhum
insulation temperature rating of the conductor to be used, the conductor connected|to the
termipal of the electrical component.shall have an insulation temperature rating and size not
less fhan that specified in the marking;

b) The electrical component‘is’marked to identify only the minimum insulation temperature
rating of the conductor tothe used (and not the conductor size), the conductor conrjected to the
termipal of the electricaljcomponent shall be sized as specified in 18.2.4 and shall have an
insulation temperature rating not less than that specified in the marking; or

c) The conductor'connected to the terminal of an electrical component not marked|as specified
in (a)) or (b)shall be sized as specified in 18.2.4. The conductor of a circuit rated 100 amperes
or legs shall have an insulation temperature rating of not less than 60°C (140°F). The conductor
of a ¢ircuit rated more than 100 amperes shall have an insulation temperature rating of not less
than 75°C (167°F).

Exception: A conductor connected to a terminal of an electrical component used in stage and studio
luminaire equipment is not prohibited from being smaller than that specified in 18.2.3, or from having an
insulation temperature rating less than that specified in 18.2.3, when the materials of the electrical
component and conductor insulation do not attain temperatures higher than their ratings when the
equipment is tested as indicated in the Temperature Test, Section 30.
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18.2.4 A conductor connected to a terminal of an electrical component not marked as specified in
18.2.3(a) and used in a circuit rated 100 amperes or less shall be sized to have an ampacity not less than
the current involved based on connecting a conductor having an insulation temperature rating of 60°C
(140°F). A conductor connected to a terminal of an electrical component not marked as specified in
18.2.3(a) and used in a circuit rated more than 100 amperes shall be sized to have an ampacity not less
than the current involved based on connecting a conductor having an insulation temperature rating of
75°C (167°F). The ampacities of conductors having an insulation temperature rating of 60°C and 75°C are
specified in Table 18.1 for thermoplastic insulated wire.

18.2.5 A wire used in a luminaire shall have insulation rated for the highest temperature to which it is
subjected as determined by the Temperature Test, Section 30.

18.2.6 A wir¢ used in a connector stirip or striplight shall be provided with insulafion with_ 2
rating of not less than 125°C (257°F).

temperature

Exception Nq.
not prohibiteq

1: The conductor insulation on the end of a drop cord entering a connector st
from having a rating of less than 125°C, but shall not be less than '90°C (194
leads extend a maximum of 152 mm (6 inches) into the connector strip housing for spl
positively prgvented from contacting any wire in the connector strip othet than the leads o
which they afe spliced.

rip housing is
°F), when the
cing and are
f the wires to

Exception NQ. 2: The conductor insulation on the end of the cord-er.cable described in 26.3 that enters a

connector strjp housing is not prohibited from having a rating ofdess than 125°C, but shall no
90°C, when the wires extend a maximum of 457 mm (18 inches) into the connector stri|
splicing and @re positively prevented from contacting any wire in the connector strip other t
of the wires fo which they are spliced.

18.2.7 The cpnductor fill of a connector strip shall not exceed 20 percent. When calculating
strip fill, wires of all circuits (not including grounding or bonding conductors) are to be i
cross-sectionl area calculation shall use thg cross-sectional area of all wires (metal ¢
insulation) crpssing an imaginary plane perpendicular to the long axis of the wireway. For t
this requirement, a wire crossing the imaginary plane more than once is treated as separ
the cross-sedtional area of a wire having a non-circular cross-section shall be taken as the ¢
area of a cirqular wire having a diameter equal to the maximum width of the wire having th
cross-section|.

Exception: The conductor.fill of a connector strip is not prohibited from exceeding 20 perd
construction fomplies with the Temperature Test, Section 30.

18.2.8 The gonductors of a connector strip shall be arranged so as to reduce the risk ¢

t be less than
b housing for
han the leads

he connector
ncluded. The
bnductor and

te wires and
oss-sectional
B non-circular

¥e purpose of

ent when the

f unintended
nductors and

heating of sufrounding metal by induction. This shall be accomplished by placing all phase cq
the groundedircuitTtonducto ircuittogetheri s & COIMp s

Ol & ana sway.

Exception:

The conductors are not required to be routed together in the same compartment when the

construction complies with the Temperature Test, Section 30. During the testing, the temperatures of
metal surfaces near conductors shall be monitored and shall not exceed the temperature limits indicated
in Table 30.1 for the conductors.
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18.3 Load determination

18.3.1 When a circuit supplies two or more receptacles or cord connectors, it shall be assumed that any
one or combination of the receptacles or cord connectors is loaded so that the involved conductors and
receptacle(s) conduct the maximum current. The intended maximum available current for the receptacles
and cord connectors shall be determined as specified in 18.3.2(c). Figures 18.2 and 18.3 show examples
of the application of this requirement.

Figure 18.2
lllustrative example of requirements in 18.3.1 and 30.2.3

S5 A load integral
with product.

Q

10 A/ldadl/assumed connected to
lost Yeceptacle of circuit.

SM690 }

Both circuit rating and current rating associated with _blade and pin configuration of receptacles are 15 A.

Marking adjacent to set of receptacles: “The combined load connected to all receptacles is not to exceed 10 A.”
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Figure 18.3
lllustrative example of requirements in 18.3.1 and Exception to 30.2.2
r- 1
s |
\ \
s |
e |
| | | | | || \
| |
| Y () (1l @ |
\ O O O \
- - _

Aloodl o 4 15 4 lood

Circuit rating: 20
Current rating as

Marking adjacen

18.3.2 The t
specified in 1
indicated in

applications ¢f this requirement.

a) Lampholders — A load current value equal to that calculated by dividing the mar
cement wattage by the lampholder circuit voltage.

repla
b) M

c) R
the 4

sociated with blade and pin configuration of receptacles: 15 A

t to set of receptacles: “The combined load connected to alleceptacles is not to exceed 20 A.”

ptal load current value for a conductor that supplies a receptacle or cord
8.2.1 shall be calculated by determining and adding the individual load currs

ptors — A load current value equal to 125 percent of the full load current of the

bceptacles.and Cord Connectors— A load current value calculated as describe
pplicable~subitem.

next-to-last receptacle of circuit. connected to mst

receptacle of circuit.

)

SM691

— (d) for the loads supplied by the conductor. Figures 18.4 and 18.5 show

1) The load current value for one or a set of receptacles or cord connector

connector as
ent values as
examples of

ked lamp

motor.

H below in

s supplied

by the same conductor and that are not marked as specified in 59.2 or 59.

with an

intended maximum available current that is less than the current rating associated with
the blade or pin configuration of the receptacle or cord connector shall be the current
rating associated with the blade or pin configuration of the receptacle or cord connector.

2) Where a conductor supplies a receptacle or cord connector that is mark

ed as

specified in 59.2 or 59.3 with an intended maximum available current, the load current
value is to be the maximum current appearing in any of the markings provided.
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d) Other loads — A load current value equal to the full load current anticipated shall be
assigned.
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Figure 18.4

lllustrative example of requirements in 18.3.2

| |
A B C D
| HQ [ |
| |
I N |
| |
| 6O i |
| E E F |
| Cooting fan |
(motor> with
ulls lgod
| | | ¢ |
| O O current of 2 Al
| |
| Lampholder with marked lamp |
|_ replocement wattage of 300 W max. J
SM689

Circuit rating: 20 A

Current rating agsociated with blade and pin configuration of receptacles: 15 A

Receptacles not|provided with the marking in 59.2 or 59.3 indicating an intended maximum available current.

Load current value assignment

Component

Load current value used

EFampholder
Cooling Fan

Both receptacles as a set

15 A
25A
2.5 A (125 percent of 2 A)

Conductor size determination

Conductor letter code

Load current value

Minimum size of conductor without
temperature test

mmoOOw >

20 A
20 A
5A
25A
15A
25A

12 AWG
12 AWG
18 AWG
18 AWG
14 AWG
18 AWG
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Figure 18.5

lllustrative example of requirements in 18.3.2

Circuit rating: 20 A

Current rating agsociated with blade.and pin configuration of receptacles: 15 A

Receptacles eagh marked as-Specified in 59.2 for an intended maximum available current of 5 A.

Load current value assignment

Component

Load current value used

Each receptacle

5A

Conductor size determination

Conductor letter code

Load current value

Minimum size of conductor without
temperature test

OO0 w >

20 A
15A
10 A
5A

12 AWG
14 AWG
14 AWG
18 AWG
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19 Receptacles, Drop Cords, Cord Connectors, Interconnecting Flexible Cords and Cables, and
Overcurrent Protection

19.1 A drop cord shall consist of one of the types of flexible cord or cable identified in 26.3(a) and shall
terminate in a cord connector.

19.2 External wiring used to interconnect separated assemblies of a product, such as a luminaire and a
remote ballast assembly or remote control assembly, shall be flexible cord or cable of the type identified
in 26.3(a), or equivalent.

Exception: External wiring connected to a Class 2 circuit or a limited-voltage/current circuit is not required

to be flexible

cord or cable.

19.3 The slo
the voltage o

19.4 A non-s
exceeding th

19.5 All rece]
Exception:
supplying the
specified in
studios and 3

19.6 A receq

of the equipment when the situation described in (a)or (b) applies.

o]

b) A
or CoO
curre

The overcurr

rating associgted with {he*blade or pin configuration of the receptacle or cord connector.

Exception:
branch-circui

or pin configuration of a standard receptacle or cord connector shall be that ag
f the circuit to which the receptacle or cord connector is connected.
b voltage rating of the receptacle or cord connector being used.
ptacles and cord connectors shall be of a grounding type:
A\ receptacle or cord connector is not required to bexof a grounding type wh
receptacle or cord connector is rated 150 volts DC’/or less and the product
b6.2 to indicate that the product is intended for.use only in motion picture
imilar locations.
tacle or cord connector shall be provided.with overcurrent protection that is af
e receptacle or cord connector s supplied by the secondary of a transformer
equipment.

branch circuit to which thé equipment is intended to be connected supplies th
rd connector in the equipment and is provided with overcurrent protection grea
ht rating associated-with the slot or pin configuration of the receptacle or cord
ent protectiofshall be of the branch-circuit type and shall not be greater tha

A 15~ampere receptacle or cord connector supplied by a circuit that is
overcurrent protection rated 20 amperes is not required to be provided w

sociated with

tandard receptacle or cord connector shall be supplied by a circuif with a voltage rating not

en the circuit
is marked as
ind television

integral part

that is part

b receptacle
ter than the
connector.

n the current

protected by
ith additional

overcurrent p

TOteCtion.

19.7 A user-serviceable fuse shall be mounted or guarded so that no live parts are exposed to
unintentional contact. The arrangement shall be such that, at any time during replacement, the fuse is not
gripped or held by any part of the fuseholder while live parts are exposed.
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19.8 A clip for a cartridge fuse shall be mounted securely, resistant to turning, and provided with end

stops.

19.9 Where markings or other manufacturer provided information associates a receptacle or connector
with the Class 2 circuit classification, the receptacle or connector shall not be connected within the product

to other than
a) A

b) A

a circuit of either (a), (b), or (c).
Class 2 circuit as defined in 3.6;

limited-voltage/current circuit as defined in 3.32; or

¢) An internal circuit not conductively connected to another source of voltage or current (the

volta
comg
Class

For such a rg

19.10 Whersg
with the Clas
to other than
shall be prov

20 Polarity

20.1 Equipm
such that a v
connector is
point of conn

Exception:

a) T
(such

b) Tl
30 vq

onents comply with applicable requirements of this standard for separation. frg
2 and limited-voltage/current circuits.

ceptacle or connector, the marking in 57.7 shall be provided.

markings or other manufacturer provided information associates a receptacle
5 3 circuit classification, the receptacle or connector shall not'be connected with
a Class 3 circuit as defined in 3.8. For such a receptaclé)or connector, the m
ded.

ent containing a receptacle, cord connectorior a screw-shell type lampholder §
vire connected to the shell or to the grounded (neutral) terminal of the recef
clearly identified for the connection ofithe grounded conductor of the supply
pction to the supply.

[he polarity is not required teibe marked when:

e lampholder or receptacle is connected to a circuit electrically-isolated from
as in the secondary.of an isolated secondary transformer);

ne lampholder Or receptacle operates at a potential to ground and between co
Its (42.4 volts.peak) or less; or

c) Ti

to the shell.until the lamp is nearly fully inserted, and which fully shrouds the metal
base|of the lamp when contact is made.

e lampholder has a screw-shell lampholder that does not connect any pole of

e or current is received through the recepiacle or connector), and the circuif &nd its

m other than

or connector
n the product
hrking in 57.8

thall be wired

tacle or cord

circuit at the

he supply

nductors of

the supply
ic screw

20.2 A switch that de-energizes a lampholder shall disconnect all ungrounded conductors to the
lampholder. It is to be assumed both conductors to a lampholder are ungrounded conductors when the
equipment is not marked as specified in 55.2 for connection to an alternating current supply only.

Exception:
Exception to

20.1.

This requirement does not apply to a switch that de-energizes a lampholder covered by the
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20.3 A terminal intended for the connection of a grounded supply conductor shall be either:

a) Made of or plated with metal that is white in color and shall be readily distinguishable from
the other terminal or

b) Id

entified clearly in some other manner, such as on an attached wiring diagram.

20.4 A lead intended for the connection of a grounded power-supply conductor shall be finished to show
a white or gray color and shall be readily distinguishable from the other leads.

20.5 The lead or terminal of a product with a ballast that is intended to be connected to a branch circuit
with a grounded circuit conductor (neutral) shall be identified as such in accordance with the applicable

requirements
21 Ballasts

21.1 A ballas
of lamps invg
with the ballg

21.2 A prody
such as a bl
capacitor wit
circuit, or bot
of 50 volts o

in which:
Cis

21.3 To com
equation:

of 20.3 and 20.4.

and Capacitors

t and starter or ignitor, when provided, shall be rated for the operation of the
Ived and shall be electrically connected in accordance with the diagram or inst
St.

ct having a capacitor as a component separate from the ballast shall incorp
ceder resistor or a construction as described in 21.4, for the automatic disq
nin one minute after removal of the lamp from the“circuit or after opening o

n. The voltage (V) at the end of one minute acress the terminals shall be redug
less, and the energy stored (J) shall be less*than 20 joules as determined by

J=5x10"7 012

he capacitor,rating in microfarads.

ply with-2X.2, the maximum resistance value of a bleeder resistor shall be dete

ype and size
uctions on or

prate means,
harge of the
f the primary
ed to a value
the equation:

mined by the
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in which:

R is the resistance value in megohms;

K
c

K is theresistor factor determined in Table 21 1: and
C is the capacitor rating in microfarads.
Table 21.1
Bleeder resistor factor (k)
Voltage, Factor (k)
peak (rms)?@

0-100 0-70 85
101 - 110 71-78 76
111 - 120 79 — 85 70
121 — 130 86 — 92 63
131 — 140 93 - 99 55
141 - 150 100 106 54
151 - 170 107)— 120 50
171 — 200 121 — 141 44
201 - 240 142 — 169 39
241 - 280 170 — 197 35
281 - 325 198 — 230 32
326 — 375 231 - 265 30
376 — 450 266 — 318 27
451 - 500 319 — 353 26
501 — 700 354 — 495 23
701 — 1000 496 - 707 19

2 For a transformer-type‘ballast, the voltage value to be applied from this table is the rms voltage rating of the [capacitor as
specified by fhe baillast.

21.4 Compliance with the requirement in 21.2 is also achieved without the use of a bleeder

resistor when

the capacitor is located in a closed loop of the circuit and when the loop is not opened by removal of the
lamp or by the opening of a switch, fuse, or similar device.

21.5 A capacitor or EMI filter connected across the primary circuit shall comply with the requirements in
the Standard for Fixed Capacitors for Use in Electronic Equipment — Part 14: Sectional Specification:
Fixed Capacitors for Electromagnetic Interference Suppression and Connection to the Supply Mains, UL
60384-14, or the Standard for Electromagnetic Interference Filters, UL 1283. A capacitor or EMI filter is
determined to be across the primary circuit when, in a shorted condition, a current of greater than 1
ampere passes through it when the equipment is in a heated condition. The means used to limit the
current to 1 ampere or less shall be a fixed impedance or a protective device rated 1 ampere or less.
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21.6 An electrolytic capacitor located in unlimited power circuitry and that is greater than 10 mm (0.4 inch)
in diameter shall be provided with a means for relieving internal pressure.

21.7 When an oil-filled capacitor in an electric discharge product is not integral with the ballast, its
characteristics and installation shall comply with 21.8 — 21.11.

21.8 The capacitor shall comply with the Standard for Capacitors, UL 810, and shall be rated for the
voltage to which it is to be connected. Such capacitors relieve an internal fault condition by movement of
the terminal end of the capacitor enclosure to break the circuit internally. Movement is initiated by internal
pressure during a fault condition, causing expansion of the capacitor body.

21.9 The capacitor shall be rated not less than the maximum fault current to which it is subjected, as

follows:

a) A
capa

b) A

c) The maximum current available to the capacitor under capaciter short-circuit cor

detern

21.10 The p
provided in f
under a fault
the capacitor
a direction pe

value of 10,000 amperes when connected across the ballast primary; thabis,
Citor is in parallel with the ballast input circuit;

value of 200 amperes when connected in series with a ballast ceil; or

mined by an investigation.

acement and mounting of a capacitor in a prodyetsshall be such that a free
ont of the capacitor end-terminals to enable the, capacitor to expand, withou
condition. This expansion clearance space shall allow the front enclosure an
with associated wire connectors and supply’leads attached, to travel 12.7 m
rpendicular to the mounting surface of the terminals.

when the

dition, as

air space is
t obstruction,
terminals of
(1/2 inch) in

Exception: [he expansion clearance space is\rnot prohibited from being less than 12.7 lnm when an
investigation |determines that the space required for a particular capacitor is provided.
21.11 In addjtion to the expansion cledarance space specified in 21.10, an electrical air spacing between
any exposed live part of the capaeitor, such as exposed terminals and wire connectprs, and any
uninsulated live part of opposite pelarity or uninsulated, grounded dead-metal parts shall (after expansion)
be at least:

a) 1 mm (1/16_inch) when the voltage involved does not exceed 300 volts or

b) 3.2 mm.(1/8 inch) when the voltage involved exceeds 300 volts.
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22 Printed-Wiring Boards

22.1 A printed-wiring board containing circuits involving a risk of fire or electric shock or where separation
of the bond between the printed-wiring board foil and the base material results in contact with circuits
involving a risk of fire or electric shock, shall comply with the Standard for Printed-Wiring Boards, UL 796.
23 Electrical Spacings

23.1 An electrical spacing shall comply with the requirements specified in this section.

Exception No. 1: A spacing is not required to comply with the requirements in this section within snap
switches, lampholders, and similar component devices covered by 2.1.1.

Exception N¢. 2: A spacing between uninsulated live parts of snap switches, lampholders, and similar
component devices and dead metal that is part of the device (including mounting screws| rivets, yoke,
clamp, or thq like) is not required to comply with the requirements in this section.

Exception N¢. 3: There are no specifications for spacings in limited-voltagercurrent circuifs or Class 2
circuits. A limited-voltage/current circuit shall comply with Limited-Voltage/Current Circuits, Section 27.

Exception Ng. 4: Motor drive circuits shall comply with the following spacing requirements in|the Standard
for Industrial |Control Equipment, UL 508:

a) Spacing requirements for constructions in which transient voltages are known aphd controlled
or

b) Alternate spacing requirements under the 'heading of clearance and creepage djstances.
Exception NQ. 5: For other than providing isolation between different circuits, spacings between traces of
different potetial on a printed-wiring board areynot required to comply with the requirements |n this section
when:

a) The printed-wiring board has a flammability rating of V-0;

b) The printed-wiring beard base material has a minimum Comparative Tracking Index (CTI) of
100 volts; and

c) The circuit complies with the Printed-Wiring Board Abnormal Operation Test, Section 40.

23.2 The electricakspacing through-air and over-surface between lampholder terminals and the metal of
a striplight erclostre shall be minimum 12.7 mm (1/2 inch) for voltages up to 600 volts.

23.3 Electrical spacings at field-wiring terminals shall comply with the values specified in Table 23.1.
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Table 23.1
Minimum electrical spacings at field-wiring terminals

Potential involved, volts, rms (peak Between field-wiring Between field-wiring terminals and other
voltages)? terminals (through-air uninsulated parts not always of the same
and over-surface), polarity,
mm (inch) mm (inch) mm (inch)
0-50
(0-=71) 3.2 1/8 3.2b 1/8P 3.2 1/8
51 - 250
(72 — 354) 6.4 1/4 6.4° 1/4P 6.4 1/4
251 — 600
(355 — 850) 12.7¢ 1/2¢ 12.7b.¢ 1/2b.c 95 3/8

2 The values in|

parentheses are peak voltages. When investigating the voltage of a circuit that produces jother th|

an essentially

sinusoidal wavéform, both rms and peak voltages are considered and the requirement for the largef, spacing is tq be applied.
b These spacinfys apply to the sum of the spacings involved wherever an isolated dead-metal paft s ‘interposed.
¢ A spacing of fess than 12.7 mm (1/2 inch) is permitted over-surface or through-air at wiring terminals in a wiring compartment
or terminal box|that is integral with a motor but shall not be less than 9.5 mm (3/8 inch).
23.4 Except ps specified in 23.2, and at other than field-wiring terminals, electrical spacingq shall comply
with the valugs specified in Table 23.2 for potentials up to 600 velts.rms and 850 volts peak.
Table 23.2
Minimum electrical spacings other than-at field-wiring terminals
Over-surface, Through-air,
Potential|involved, volts, rms (peak voltages)? mm (inches) mm (inches)
51 - 125
(0-177) 1.6° 1/16° 1.6° 1/16°
126 — 250
(178 — 354) 2.4b 3/32° 2.4b 3/32°
251 — 600
(355 — 850) 12.7¢ 1/2°¢ 9.5¢ 3/8¢
NOTES
1 Film-coated Wire is considered an uninsulated live part.
2 On printed-wiring boards, their connectors and board-mounted electrical components wired on the load side of fline filters or
similar voltage peak redtction networks or components or both, a minimum spacing of 0.58 mm (0.023 inch) plug 0.005 mm
(0.0002 inch) pEr veltspeak shall be maintained over-surface and through-air between uninsulated live parts and gany other

uninsulated con

dijetive part (live or dead) not of the same polarity

as specified ab

@ The values in parentheses are peak voltages. When investigating the voltage of a circuit that produces other than essentially
sinusoidal waveform, both rms and peak voltages are considered and the requirement for the larger spacing is to be applied.

b At closed-in points only, such as a screw and washer construction of an insulated stud mounted in metal, a spacing less than

ove is permitted but shall not be less than 1.2 mm (3/64 inch).

¢ An over-surface and through-air spacing less than as specified above, between a dead-metal part and film-coated wire that is
rigidly supported and held in place on a coil, is permitted but shall not be less than 2.4 mm (3/32 inch).
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23.5 Electrical spacings between two circuits involving different voltages, such as between a
limited-voltage/current circuit and a line voltage circuit, shall not be less than as required for the higher
voltage circuit.

24 Grounding

24.1 All conductive parts of a product not intended to be electrically live that are accessible to persons
(including during maintenance and repair), and are capable of inadvertently becoming energized, shall be
grounded by being conductively bonded to a common point that incorporates provision for grounding of
the luminaire. A product shall be provided with a grounding means to provide connection to the

branch-circuit grounding conductor, as specified in 24.2— 24.8.

Exception:
product is in
required to ¢

24.2 An equ

a) A
requi

b) The grounding pin of an attachment plug or the equivalent.

The equipme

24.3 When ifsulated, an equipment-grounding condueter, where visible to the installer, shal

of continuous
conductor sh

Exception: 4
green insulat

24.4 An equ
equivalent dg
of any electri

24.5 The cord of a cord-connected luminaire shall contain an equipment-grounding conduc

with 24.3 and

24.6 A wire-

\ product rated 150 volts DC or less, that is marked as specified in 58.2 to.ing
fended for use only in motion-picture and television studios and similat loc
bmply with the requirements in this section.
pment grounding means shall be:

pigtail lead, pressure terminal connector, or wire-binding screw complying witl

ht grounding means shall be at the same location as the power-supply conneq
green color with or without a yellow tfacer or, when no braid is used, the ins
bl be green with or without one or more yellow stripes.

\ conductor having green insulation and a braid of other than green shall be u
fon is readily visible where.€ohnections to the branch-circuit supply wires are

pment-grounding conductor shall not be terminated on the luminaire by a sq
vice that is also used to secure another device or part that is removed during
Cal device or cemponent.

24.4.

binding screw intended for the field connection of an equipment-grounding cd

rements of Termination Provisions for Field-Connected Conductors, Section 2%

icate that the
ations, is not

the
or

)7
tion means.
have a braid
ilation on the
sed when the
nade.

rew, rivet, or
replacement

for complying

nductor shall

lorad - bagd thaot 1o arolattad o bhaoth

have a gree

A haveaaaanal-aban
CUTOTCUTICaUtTat IS TICATYUTTAT- SIIap U UT STOTICUTUT DU

24.7 A pressure-wire terminal for the connection of an equipment-grounding conductor shall be marked

as specified i

n 57.1.
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24.8 All parts required to be grounded shall be conductively connected to the ground termination point
such that the resistance between any two points is 0.1 ohm or less as determined in the Grounding
Continuity Test, Section 36.

24.9 A bonding wire or jumper connector shall not be terminated by a screw, rivet, or equivalent device
that is also used to secure another device, part, or the like, that is removed during replacement of any

electrical dev

25 Terminat

ice or component.

ion Provisions for Field-Connected Conductors

25.1 The termination means provided for field-connected conductors shall consist of a pigtail lead, a
pressure terminal connector, a wire-binding screw, or a stud with nut.

25.2 A wire-
with a cuppe
be used.

Exception:
investigated

25.3 A wire-

25.4 A termi
mm (0.030 in

Exception:
inch) is not p

25.5 The terln

18.2 for havi
a) A
b) A
Exception:
having a tem
with the temg

described in

25.6 A pigta

binding screw or nut shall be 4.2 mm (No. 8) major diameter or larger andisha
I washer to hold the wire under the head of the screw or nut. A sheet metal sq

\ means other than a cupped washer is not prohibited from being used to hold
hnd determined to be equivalent.
inding screw shall not be used to connect a conductor larger than 5.3 mm? (1

pal plate having a tapped hole for a wire-binding serew shall be of metal not |
ch) thick and shall have not fewer than two full:threads in the metal.

\ fapped hole for a screw having a thread.pitch of 0.8 mm or less (32 or mor
fohibited from having the metal extruded-at the screw hole to provide two full

ination provision shall accommodate a conductor sized in accordance with Ta
g an ampacity of not less than the current rating of the equipment and:

60°C (140°F) temperature-rating for equipment rated 100 amperes or less or
75°C (167°F) rating«for-equipment rated more than 100 amperes.

[he termination provision is not prohibited from accommodating a conductor s
berature rating. greater — than as specified in this requirement, when the equipn

erature test.requirements with the different conductor used, and is provided wit
57.5.

| be provided
rew shall not

he wire when

0 AWG).

bss than 0.76
e threads per
hreads.

bles 18.1 and

zed less — or
nent complies
h the marking

etermined in

accordance v
(12 AWG) co

il.lead shall not be sized less than 4 sizes smaller than the conductor d
A — . = I SN— ot f :

nductor shall not be smaller than 1.3 mm? (16 AWG).

th a 3.3 mm?2
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26 Power Supply Connections

26.1 Stage luminaires, connector strips, and the like intended for permanent installation shall have
provision for the entry of conduit or cable. Means shall be provided to ensure that supply connections and
wiring that are added in the field are accessible for inspection.

26.2 Equipment intended for permanent connection shall have termination provisions for field-connected
conductors that comply with the requirements of Termination Provisions for Field-Connected Conductors,
Section 25.

26.3 A portable stage luminaire shall be provided with a length of flexible cord or cable or special
conductor assembly that complies with (a) — (e). A portable connector strip shall be provided with a length
of flexible cofd or cable that complies with (a) and (C) — (€).

a) Alflexible cord shall have a serviceability rating at least equal to extra-hard-usage types such
as Type G, S, SE, SEO, SO, ST, STO, or W.

Exception No. 1: Still photography lights are not prohibited from being'provided with a flexible cord
having a serviceability rating at least equal to hard-usage types such as Type SJ, |SJO, SJT, or
equivalent power supply cords.

Exception No. 2: Portable stage luminaires are not prohibiteéd from being provided With a flexible
cordhaving a serviceability rating at least equal to hard-usage types such as Type $J, SJO, SJT,
or equivalent power supply cords providing that the stpply cord is not greater than 2 m ( 6.6 feet)
in lenngth and is rated at not more than 20A.

b) Alspecial assembly of conductors used inlieu of the flexible cord or cable of poftable stage
lumirfaires shall consist of stranded conductors rated minimum 125°C (257°F) and @an outer
glasq fiber sleeve with a wall thickness_ofat least 0.64 mm (0.025 inch). The condyctors and
slee\ing shall be maximum 1 m (3.3 feet) in length.

Exception: The special assembly of conductors are not required to include an ouger glass fiber
sleeve when the conductors are part of an appliance wiring material that includes an|overall jacket
or oliter sleeving and the appliance wiring material is equivalent to the speciall assembly of
condlctors described~above with regard to resistance to abrasion and conductor insulation
damage. For example, appliance wiring material Style 4418 has been determined to |be equivalent
to the special assembly of conductors.

c) The flexible)cord, cable, or special conductor assembly shall be sized to have ap ampacity
that ¢orresponds to the electrical rating of the equipment but shall not be smaller tHan 0.82
mm?({18"AWG) flexible cord, cable, or conductor, as applicable.

d) The flexible cord, cable, or special assembly of conductors shall be terminated by an
attachment plug that is of the grounding type.

Exception No. 1: The length of flexible cord, cable, or special conductor assembly is not required
to terminate in an attachment plug when the unit is marked in accordance with 57.2 or 57.3, as
applicable.

Exception No. 2: The attachment plug is not required to be of the grounding type when the product
is rated 150 volts DC or less and is marked as specified in 56.2 to indicate that the product is
intended for use only in motion picture and television studios and similar locations.
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e) The flexible cord, cable, or special conductor assembly shall be provided with a strain-relief
means that complies with the Strain-Relief Test, Section 34.

26.4 The length of a power supply cord shall not be less than 914 mm (3 feet). The length of the power
supply cord is to be measured from the face of the attachment plug to the point where the cord emerges
from the enclosure.

Exception: The length of the power supply cord of a connector strip is not prohibited from being less than
914 mm but shall not be less than 457 mm (18 inches).

26.5 An adaptor and connector provided for power supply connections shall:

a) Cpmply with the requirements In Polarity, Section 20;
b) Be rated for the voltage involved; and

c) Have the same current rating as the supply circuit connector to which\the adaptpr or
conngctor is intended to be connected.

27 Limited-Yoltage/Current Circuits
27.1 A limitdd-voltage/current circuit is one that is supplied from<an isolated secondary |winding of a
transformer gnd that complies with the applicable values specified in Table 27.1. Power lifitations of a
limited-voltage/current circuit shall be obtained by the use ofiany of the following configuratfons:

a) An inherently-limited transformer;

b) Alnon-inherently-limited transformer coupled with an overcurrent-protected devige on the
outpyt circuit;

c) Alcombination transformer and fixéd impedance; or

d) Ap arrangement determined to be equivalent to (a), (b), or (c).
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Table 27.1

Limited-voltage/current circuits

Inherently-limited transformer (overcurrent protection not required)

Circuit voltage (volts)?

Power limitation (volt-amperes)?
Current limitation amperes®

Maximum overcurrent protection
(amperes)

0 — 20 volts AC or DC

Over 20 volts but not
more than 30 volts AC
or DC

8

Over 30 volts but not
more than 60 volts DC

150/v@

Not inherently-limited transf , } profecti ireq)

Circuit voltage [volts)?@

Power limitatioj (volt-amperes)?
Current limitatign amperes®

Maximum overgurrent protection
(amperes)

0 — 15 volts AC or Over 15 volts
DC but not more
than 20 volts AC
or DC
350 250
1000/Vv@ 1000/Vv2
5 5

Over 20 volts but not
more than 30 volts AC
or DC

250
1000/v2
1004

Over 3J) volts but not
rmore'than 60 volts DC

250
1000/va
100/va

NOTE — In all dases the applied primary voltage shall be as indicated in 30.1.8.

Table 27.1 Continued on Next Page
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Table 27.1 Continued

Inherently-limited transformer (overcurrent protection not required)

protection (whe

2 Maximum output voltage, regardless of load, with applied voltage as specified in 30.1.8.
b Maximum volt-ampere output, regardless of load, and overcurrent protection (when provided) bypassed.
¢ Maximum output after 1 minute of operation under any noncapacitive load, including short circuit, and with overcurrent

n provided) bypassed.

27.2 A transformer intended to comply with the requirements in 27.1 shall be subjected to the Test for
Limited-Voltage/Current Circuit Transformers, Section 41.

27.3 When an overcurrent-protective device is required to comply with the requirements in 27.1, the

secondary off
line-voltage g

27.4 The ovg
shall be trip-f

28 Separation of Circuits

28.1 Condug
circuitand a |
in 28.2 unles

28.2 Condug
or segregate

28.3 Where
circuit within
Class 2 circu

28.4 Segreg
provides perr

the transformer and the overcurrent-proteciive device are 10 be evaluaied d
ircuits.

rcurrent-protective device specified in 27.1(b) shall not be of the automatically-
Fee when of the manually-reset type.

tors of two circuits involving different voltages, such ,as_between a limited-v
ne voltage circuit, shall be separated from each otherBy a barrier or segregate
5 the conductors of both circuits are insulated fordhe/maximum voltage of eith

tors shall be separated from all uninsulated live-parts of a different voltage circy
i from the uninsulated live parts as specifigdin 28.4.

b Class 2 circuit leaves the equipment’s electrical enclosure, all conductors 0
the electrical enclosure shall be separated from all uninsulated live parts of
t by a barrier or segregated fromythe uninsulated live parts as specified in 28.

htion of a conductor shalkbe’ accomplished by clamping, routing, or equivaler
hanent separation from ‘a_tonductor or an uninsulated live part of a different ci

s part of the

reset type but

bltage/current
J as specified
er circuit.

it by a barrier
f the Class 2
other than a

s

t means that
rcuit.
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29 Isolation Devices

29.1 An optical isolator that is relied upon to provide isolation between primary and secondary circuits as
required by this standard shall be constructed in accordance with the Standard for Optical Isolators, UL
1577, and shall withstand for 1 minute, without breakdown, an AC dielectric voltage-withstand potential
equal to 1000 V plus twice the rated voltage between the input and output circuits.

Exception: Optical isolators that comply with the requirements for isolation devices in the Standard for
Industrial Control Equipment, UL 508, are not required to comply with this requirement.

29.2 A power-switching semiconductor device that is relied upon to provide isolation to ground shall be
constructed in accordance with the Standard for Electrically Isolated Semiconductor Devices, UL 1557.
The dielectrid volfage-withstand tesis required by UL 1557 shall be conducted at a dielecir|c potential of
1000 V plus {wice the rated voltage for 1 minute.

Exception: Power-switching semiconductor devices that comply with the requirements for isolation
devices in the Standard for Industrial Control Equipment, UL 508, are not required to comply with this
requirement.

PERFORMANCE
30 Temperature Test
30.1 General

30.1.1 A luminaire; a connector strip constructed to .comply with 18.2.1(c), the Exceptipn to 18.2.3,
Exception Ng. 2 to 18.2.6, or the Exceptions to 18.2.7°and 18.2.8; and a connector strip provided with any
heat-generating components (such as a lamp, transformer, or motor) other than wires and re¢eptacles and
cord connectprs, shall be tested as described in~30.1.2 — 30.3.3. The luminaire or connegtor strip shall
exhibit no temperature rises at specific points greater than as indicated in Table 30.1.

Table 30.1
Maximum temperature rises

Thermocouple location °C (°F)
1. Supply wireq and points they,contact 354 63?2
2. Lampholder pody of thermogstting material (such as phenolic or urea)® 125 225
3. Coil of devic other than,motor using:
Clasg 105 insulation systems:
Thermocouple method 65 117
Resistance method 75 135
Class 130 insulation systems:
Thermocouple method 85 153
Resistance method 95 171
Class 155 insulation systems:
Thermocouple method 110 198
Resistance method 115 207
Class 180 insulation systems:
Thermocouple method 125 225
Resistance method 140 252
Class 200 insulation systems:
Thermocouple method 145 261

Table 30.1 Continued on Next Page
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Table 30.1 Continued

Thermocouple location °C (°F)
Resistance method 160 288
Class 220 insulation systems:
Thermocouple method 160 288
Resistance method 175 315
Class 250 insulation systems:
Thermocouple method 190 342
Resistance method 205 369
4. CapacitorsP
a) Elpetrehp 40 72
b) Other types 65 117
5. Varnished clpth insulation® 60 108
6. Fuse 65 117
7. Fiber used ap electrical insulation® 65 117
8. Wood 65 117
9. Copper conductors
a) Timned or bare strands having:
1) A diameter less than 0.38 mm (0.015 inch) 125 225
2) A diameter of 0.38 mm or more 175 315
b) Plated with nickel, gold, silver, or a combination of these 225 405
10. Terminatior] of copper conductor and pressure terminal connectors without.a 125 225
nickel coating qr equivalent protection
11. Lampholdef screw shell, center contact, or other connecting device of aluminum 1750 3150
or unplated cogper
12. Polymeric material used for enclosure or structural parts c c
13. Surface to which a marking or label is attached d d
14. Wire or corfl
15. Class 105 ipsulation systems on coil windings of (d).a direct-current motor and
(2) a universal motor
a) Injan open motor:
Thermocouple method 65 117
Resistance method 75 135
b) Infa totally enclosed motor:
Thermocouplé method 70 126
Resistance \method 80 144
16. Class 105 ipsulation systems on coil windings of an alternating-current motor
(not including g universal motor)
a) Infan open motor and on vibrator coils (thermocouple or resistance 75 135
methpd)
b) In letetally-enclosed-meter{thermecouple-or+esistance-method) 80 144
17. Class 130 insulation systems on coil windings of (1) a direct-current motor and
(2) a universal motor
a) In an open motor:
Thermocouple method 85pP 1530
Resistance method 95 171
18. Class 130 insulation systems on coil windings of an alternating-current motor
(not including a universal motor) and on vibrator coils
a) In an open motor and on vibrator coils (thermocouple or resistance 95 171
method)
b) In a totally enclosed motor (thermocouple or resistance method) 100 180
19. Exposed enclosure surface 65f 117f

Table 30.1 Continued on Next Page
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Table 30.1 Continued

Thermocouple location °C (°F)
20. Enclosure of electronic starter for HPS lamph 65 117
WET LOCATION PRODUCTS
21. Gaskets of silicon rubber 175 315
22. Impregnated asbestos gaskets' 175 315
23. Non-thermosetting sealing compound i j
24. Rubber gaskets' 35 63
25. Neoprene gaskets' 65 117
26. Gaskets of cork or other fibrous materiall 100 180
27. Polymeric material used for water-shield g g

2 Any temperat
b These limitati
higher tempera
¢ The investiga
d The maximun|
used as specifi
€ The maximun|
cord.

f Exposed surfg
unit is marked
9 The investiga
Section 49.

h These limitati
temperature.

i Applicable onl
I The maximum
the softening p
Naval Stores b

Lire rise up to 175°C (315°F) is not prohibited when the unit is marked in accordance with 57,4.

bns do not apply to compounds or components that have been investigated and determined“to ‘be]
ure.

ion of a polymeric material is to comply with the requirement in 6.2.

temperature, when corrected to a 25°C (77°F) ambient temperature, is the tempefature rating off
bd in 53.3.

temperature, when corrected to a 25°C (77°F) ambient temperature, is the\xtemperature rating of

ce temperature rises in excess of 65°C (117°F) but not more than 250°C (450°F) are not prohibit
n accordance with 56.3.

ion of a polymeric material shall comply with the requirements”in‘the Polymeric Water-Shield Con
bns do not apply to compounds or components that havé héen investigated and determined for u

ly for materials used in wet locations in compliance«with Products for Use in Wet Locations, Sectig
sealing compound temperature, when corrected-io a 25°C (77°F) ambient temperature, is 15°C (|
int of the compound as determined by the Stahdard Test Methods for Softening Point of Resins
Ring-and-Ball Apparatus, ASTM E 28.

intended for a

a label that is
the wire or
bd when the
ditioning Test,
e at a higher
n 13.

P7°F) less than
Derived from

30.1.2 The Vv
25°C (77°F),
temperature
oil in a glass
a line that pa
from the fixtu

30.1.3 Themn
30 AWG (0.

constantan W
referee temg

conform with

alues for temperature rise in\Table 30.1 are based on an assumed ambient te
and tests are to be conducted at an ambient temperature of 25 +5°C (77 £9°F)
s to be measured by means of a thermocouple immersed in a bath of 15 millilit
container. The oil bathis to be placed at the same level as the horizontal pla
s5ses through thefixture halfway down its vertical length, and at least three fixt
re horizontally.

nocouples.are to consist of wires not larger than 24 AWG (0.21 mm?2) and not
D5 mmg).) It is standard practice to use thermocouples consisting of 30 A
ires and a potentiometer-type instrument, and such equipment is to be us
erature measurements by thermocouple are required. The thermocouple

mperature of
The ambient
prs of mineral
ne formed by
ire diameters

smaller than
NG iron and
ed whenever
wires are to

the requirements specified Iin the Tolerances on Initial Values of EMF versus

Temperature

tables in the Standard Specification and Temperature-Electromotive Force (emf) Tables for Standardized

Thermocoupl

es, ANSI/ASTM E230/E230M.
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30.1.4 The temperature of a coil or winding of a ballast using a Class 130 or higher insulation system is
to be measured by means of the change-of-resistance method. For a potted device, it is usually required
to have a unit made up with test leads brought out before it is potted, as well as having a thermocouple
placed on any capacitor.
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30.1.5 At a point on the surface of a coil of a ballast where the temperature is affected by an external
source of heat radiation (for example, a lamp), the temperature rise measured by means of thermocouples
mounted on the outside of the coil wrap is permitted to be greater than the indicated maximum when the
temperature rise of the coil, as measured by the resistance method, is not greater than specified in Table
30.1. The maximum allowable temperature differential for the thermocouple method is 20°C (36°F).

30.1.6 The capacitance of a capacitor used with a ballast shall be within 5 percent of the capacitance for
which the ballast is rated.

30.1.7 A luminaire or connector strip required to be temperature-tested as specified in 30.1.1 shall be
supplied and operated as specified in the applicable item:

a) A[luminaire with an incandescent lamp is 0 be connected 0 a supply circuit of fated
frequency, when rated for AC and nominal rated voltage. The supply voltage isno-he adjusted
to regult in the lamp operating at rated wattage. When the luminaire uses acomponent that
must|be operated at a specified voltage (such as a transformer), the unitds,t0 be cpnnected to
the supply voltage specified in 30.1.8 and fitted with a lamp that operates within 1 percent of
rated wattage at the lamp’s rated voltage.

b) Alluminaire with an electric-discharge lamp type of other than\fluorescent is to e connected
to a supply circuit of rated frequency, when rated for AC and ©ominal rated voltage| The supply
voltage is to be adjusted to result in the lamp operating within 5 percent of rated wattage after
the wattage has stabilized (within 15 minutes).
Exception: A lamp is not required to operate within 5 percent of its marked rating when operated
by a|ballast that the ballast manufacturer intends to operate the lamp at other than the lamp’s
markied wattage rating. Such a construction js\to be documented by the ballast mahufacturer.

¢) Alconnector strip and a luminaire with~a fluorescent lamp type are to be connecied to a
supply circuit of rated frequency, when rated for AC, and of the voltage specified in[ 30.1.8.

30.1.8 Test gupply voltage is to be:
a) 120 volts when the marked rating is within the range of 110 — 125 volts or
b) 240 volts when the marked rating is within the range of 220 — 250 volts.

When the voltage rating does not fall within either of the indicated voltage ranges, the unit i$ to be tested
at its rated voltage.

30.1.9 Equi ection means
is to be conn : 100 amperes
or less, the supply conductors are to be the smallest conductors that have an ampacity not less than the
current involved based on the use of 60°C (140°F) conductors. For equipment rated more than 100
amperes, the supply conductors are to be the smallest conductors that have an ampacity not less than
the current involved based on the use of the 75°C (167°F) conductors. The ampacities of thermoplastic
insulated conductors having an insulation temperature rating of 60°C and 75°C are specified in Tables
18.1 and 18.2.

ent’that is provided with terminals or pigtail leads as the power supply conn
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30.2 Plug-connected loads and load diversity

30.2.1 In reference to the requirements of 30.2.2 and 30.2.3, conductors and devices supplied by different
final overcurrent protection devices are determined to be on separate circuits.

30.2.2 The load for the one or last receptacle or cord connector in a circuit is to be 100 percent of the
current associated with the blade or pin configuration of the receptacle or cord connector when each
receptacle or cord connector or the set of receptacles and cord connectors is not provided with one of the
markings specified in 59.2 or 59.3 to identify the intended maximum available current for each receptacle
or cord connector or the set of receptacles or cord connectors. The other receptacles or cord connectors
in the circuit are not to be loaded.

Exception: Vhen the last receplacle or cord connector in a circuit protected by branch-circdit overcurrent
protection raled 20 amperes is provided with a 15-ampere blade or pin configuration, the agxt to the last
receptacle of cord connector is also to be loaded as required to result in a totalseireuit fcurrent of 20
amperes. Figure 18.3 shows an example of the application of this requirement.

30.2.3 The lpad for the last receptacle or cord connector of a set of receptacles’or cord cofnectors on a
circuit is to e 100 percent of the intended maximum available current.for. the set as spgcified in the
marking in 59.3(b) when:

a) The marking in 59.3(b) is provided and

b) Each receptacle or cord connector or the set of receptacles and cord connector$ is not
provifled with one of the markings specified in 59.2°ar 59.3 to identify the intended maximum
available current for each receptacle or cord connector.

The other receptacles or cord connectors in the;circuit are not to be loaded. Figure 18.2 shows an
example of the application of this requirement.

Exception: When the last receptacle or cord connector in a circuit protected by branch-circuit overcurrent
protection rated 20 amperes is providedwith a 15-ampere blade or pin configuration, the next to the last
receptacle of cord connector is also.to be loaded as required to result in a total circuit [current of 20
amperes.

30.2.4 The lpad for each reCeptacle or cord connector is to be 100 percent of the current marked on or
near the recgptacle or cord.connector when:

a) The unit has a total of only one or two receptacles or cord connectors,

din 59.2 or

b) Efch'receptacle or cord connector is provided with one of the markings specifie
: ) . . : d

59.3
connector, and

c) The set of receptacles or cord connectors is not provided with the marking specified in
59.3(b) to identify an intended maximum available current for the set of receptacles or cord
connectors.
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30.2.5 The load for each receptacle or cord connector is to be as indicated in either (a) or (b) when the
unit has a total of three or more receptacles or cord connectors, the receptacles or cord connectors are
marked as specified in 59.2 or 59.3(a) with an intended maximum available current for each receptacle or
cord connector, and the set of receptacles or cord connectors are not marked as specified in 59.3(b).

a) Based on the total number of receptacles or cord connectors provided in the set, one
receptacle or cord connector is to be tested at 100 percent of the maximum current marked as
intended to be available from the receptacles for each subset of six or partial subset of six
receptacles or cord connectors in the set. When possible, one of each different construction of
receptacle or cord connector in the set is to be loaded to the maximum current marked as
intended to be available from the construction. When selecting receptacles or cord connectors,
the receptacles or cord connectors are to be selected beginning with those having the highest

mark
curre

b) A
at 75
conn

30.2.6 Ther

on the markifg information. Circuit assignment is not evaluated in establishing the set.

30.2.7 Whern
connectors th
each recepta
the requirem
the maximun
that the rece
cord connect

Exception:
when, during
the maximun
product loadi

30.2.8 Testir

permitted to fepresent thecomplete connector strip. In such a case, the tested section of ¢

is to have the

BPd current rating and working down in current rating to those having the Tower
ht ratings to complete the total number.

| receptacles or cord connectors of the set not loaded to comply withn(a) are t
percent of the current marked as intended to be available from the\receptaclg
bctors.

bceptacles and cord connectors identified in 30.2.5 are to be-assigned to the s

the set of receptacles or cord connectors fof)a“circuit includes receptg
at have different constructions, the unit is to bé.tested as many times as req
cle or cord connector construction is assignéd-the maximum load that is detd
bnts in 30.2.2 — 30.2.5. Each receptacle andscord connector construction is to
current intended to be available from each construction during at least one t
btacle and cord connector materials.and the conductors connected to the reg
prs do not encounter temperatures \exceeding their limits.

(When agreeable to all concemed, a product is not prohibited from being teste
at least one test, each different construction of receptacle and cord connectg
0 current intended to be_available from the construction even when this res
g exceeding that determined using the requirements specified in 30.2.2 — 30.
g a minimum 2.44<m (8-foot) long section of a connector strip exceeding 2.44

following features:

a) T
confi
that

that creates the highest overall temperatures, the following features are to be verifi

e configuration of receptacles or cord connectors and conductors is to be tha
uration creating the highest overall temperatures among all of the various cor

marked

b be loaded
s or cord

bt based only

cles or cord
uired so that
rmined using
be loaded to
pst to confirm
eptacles and

0 fewer times
r is loaded to
Lits in a total
0.5,

m in length is
bnnector strip

figurations

onfiguration

ed:

1) The number of receptacles or cord connectors per unit length of the section tested is
to be the maximum number per unit length that exists in the complete connector strip.

2) The section tested is to contain the group of receptacles or cord connectors

representing the greatest total marked available current per unit length that
complete connector strip.

exists in the
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3) The section tested is to have each size and type of conductor loaded with the
maximum current that exists for that size and type of conductor at any point in the
complete connector strip.

b) Additional or extensions of existing conductors are to be installed through the tested section
of connector strip and loaded as though they are supplying the current for the remaining length
of connector strip not present for the test. The amount of current load for the additional or

extension conductors is to be determined as indicated in 30.2.1 — 30.2.6.

c) The tested section of connector strip is to include any lamps, motors, or other additional
heat-generating devices that exist in the complete connector strip.

The loading ¢f the additional conductors specified in (D) is capable of being accomplished By connecting

in series the| conductors that are normally connected to different (but identical current™r
circuits so ag to supply the set of conductors during the test by one suitable rategybranc
series connegtions are to be made external to the connector strip. When requiredito”obtai
strip section that includes each of the features specified in 30.2.8 to represent the compl

strip, a sectign shall be specifically prepared.

30.2.9 The lpad specified in 30.2.2 — 30.2.5 is to be resistive, and conneeted to each recej
connector injolved using a minimum 0.91-m (3-foot) length of flexible(cord or cable that ter
assembled-on attachment plug with integral cord grip. The type and size of flexible cord or

hting) branch
h circuit. The
a connector
te connector

btacle or cord
minates in an
cable used is

to be of the type, size, and temperature rating specified in Table"80.2. The attachment plug is to have a

current rating
receptacle or

that matches the current rating associated swith the blade or pin configu
cord connector to which it is connected.

Table"30.2

ration of the

Type, size, pnd temperature rating of flexible cords or cables used to connect the resistive load
to attachment plug and‘receptacle or cord connector
Load curllent in flexible cord or cable? (amperes)® Flexible cord or cable type Conductor size®
and insulation temperature
Morel than Not more than rating
10 Type ST — 60°C 18 AWG (p.82 mm?)
() @)
1 13 Type ST — 60°C 16 AWG (1.3 mm?)
(¢ (10)
1 18 Type ST - 60°C 14 AWG (2.1 mm?)
(10) (15)
1 25 Type ST - 60°C 12 AWG (3.3 mm?)
(1) (20)
25 30 Type ST — 60°C 10 AWG (5.3 mm?)
(20) (25)
30 40 Type ST — 60°C 8 AWG (8.4 mm?)
(25) (35)
40 55 Type G — 60°C 8 AWG (8.4 mm?)
(35) (48)
55 72 Type G — 60°C 6 AWG (13.3 mm?)
(48) (63)
72 96 Type G — 60°C 4 AWG (21.2 mm?)
(63) (84)
96 100 Type G — 60°C 3 AWG (26.7 mm?)

Table 30.2 Continued on Next Page
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Table 30.2 Continued

Load current in flexible cord or cable? (amperes)® Flexible cord or cable type Conductor size®
and insulation temperature
More than Not more than rating

(84) (88)
100 115 Type G — 75°C 4 AWG (21.2 mm?)
(88) (101)
115 135 Type G — 75°C 3 AWG (26.7 mm?)
(101) (118)
135 152 Type G — 75°C 2 AWG (33.6 mm?)
(118) (133)
152 178 Type G — 75°C 1 AWGEY(42.4 mm?)
(183) (156)
118 207 Type G — 75°C 170 AWG (53.5 mm?)
(1%6) (181)

@ The ampacitigs without parentheses apply to 2-conductor flexible cords and cables or other multi-conductor flefible cords or

cables connectgd so that only 2 conductors are current-carrying.

b The ampaciti¢s (in parentheses) apply to 3-conductor flexible cords and cables or other, muilti-conductor flexible] cords or

cables connectgd so that only 3 conductors are current-carrying.

¢ Conductor siZes are Sl equivalent cross-sectional areas.

30.3 Orientdtion, adjustments, and motor-driven mechanisms
30.3.1 The lgiminaire or connector strip is to be installed or;'supported to simulate intended|use. When a

luminaire hag

a) The luminaire is to be mounted and orientated in the position that results in the
bratures. When the luminaire is marked as specified in 56.4 with a restricted r

temp
mour
to be
highg

b) A
inten
the al
proje
redug
resul

c) A

Ny device such as a‘shutter, an iris, or a barn-door that is permanently mountg
Hed to be used with*a luminaire and is intended to alter the light beam is to bg
perture is unifarmly reduced in area by 70 percent. Motor-driven gobos or othe¢r image-
cting devices\shall be such that the image projected is circular and the area o

more than one intended use, it is to be installed in accordance with the following conditions:

ting or adjustment orientations, @the luminaire mounting and orientation used f
within the marked range and-is to be the mounting and orientation that result
st temperatures.

ed by 70petcent of maximum. Color wheels, when provided, shall be of a sin
s in theumaximum heating.

highest
bhnge of
r this test is
5 in the

d to or
adjusted so

the image
gle color that

scroller, when provided, shall be a single color which results in the most heati

ng of the

lumin

aire.

30.3.2 Motor-driven mechanisms intended to be operated continuously in normal use such as mechanical
strobes, scrollers, and mirrors are to be operated continuously during the temperature test. Motor-driven
mirror mechanisms are to be operated continuously through a pattern of travel that results in the maximum
power input to the mirror motor. Luminaires with motorized gobo or other image-projecting mechanisms
are to be operated as specified in 30.3.1(b) until temperatures in the luminaire stabilize. Following this,
the image-rotation mechanism and image changer, when provided, are to be operated until temperatures

on and about

the luminaire stabilize. The cycle of operation is to be as follows:
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a) The pattern rotation mechanism is to cycle through each pattern as fast as the unit can
rotate, stopping at each pattern for 2 seconds.

b) When the mechanism arrives at the last pattern of the disk, rotate in a new disk, when

provi

c) C

ded with such a mechanism.

ontinue with the rotation of the patterns in (a).

When agreeable to all concerned, the mechanisms are not prohibited from being cycled faster than as

specified in (

a) — (c).

30.3.3 Where multiple-light, output-varying features are provided, the total light output shall be reduced

with the one
total light out
be conducte

compartment
the area of th
light aperturg
conducted, fq

light output o

31 Dielectric

31.1 A produ

Exception:
cord, and dod
or electronic

31.2 The ins
shown in Talj

Exception Ng
a breakdown|
fire or electri

Exception N
Limited-Voltg

or more feafures that creale the most adverse heafing of the components of
put of the luminaire shall not be reduced by more than 70 percent. For exampl

e motor, another test shall be conducted with motor-driven gobos selected to h
area 70 percent less than the aperture when no gobo is installed. The tes
f the luminaire is reduced by 91 percent.

b Voltage-Withstand Test

A luminaire or connector strip that contain§’only a lampholder, switch, recep

component, is not required to be subjected to this test.

le 31.1 for 1 minute.

. 1: The insulation and spacings are not required to be tested when investigatit
of the insulation or arc-tracking across or through the insulation does not res
P shock.

0. 2: The_insulation and electrical spacings separating (a) a Class
ge/CurrenpCircuit from (b) non-current carrying metal are not required to be tg

i with framing shutters closed to reduce their aperture by 70 percent.io if
temperatures. When blocking light at the gobo position increases lumindire tem

r example, with the light output through each feature reduced, by 70 percent s

ct shall be subjected to this test while at its maximum normal operating tempg

S not contain a printed-wiring board, ballast, transformer, other coil device, or o

Llation and spacings shall withstand, without breakdown, the application of the {

concern. The
e, a test shall
crease lamp
peratures in
ave a circular
shall not be
ince the total

rature.
acle, or drop
ther electrical

est potentials

bn shows that
LIt in a risk of

2 circuit or
sted.
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Table 31.1
Dielectric voltage-withstand test — potentials and applications
Circuit or component Points of application? Test potentials®
1. Primary circuits
Printed-wiring portions c, d (2E + 1000) volts DC
All parts c, d 1000 volts, 60 Hz; or 1400 volts DC
2. Transformers e 1000 volts, 60 Hz
3. Circuits supplied by a transformer secondary
or power unit:
Circuits rated maximum 30 VAC or f 500 volts, 60 Hz; or 710 volts DC
42.4 \V peak
All other f (2E + 1000)volts DC
4. Load side qf rectifier of direct connected d, f (2E + 1000).vots DC
supply

are to be rem

b E equals the

the grounding
accessible co
as a spacing

be tested. Thg
primary to con
f The insulatig
are to be test
insulating porf

terminal; the enclosure, with a conductive foil wrapped around-insulating portions of the enclosur

windings and parts to be tested are to include each of the following: primary to shield or guard (
E; and primary to each secondary (or all secondaries connected together).

ons of the enclosure; accessible conductive parts; and all other circuits.

a Power-dissigating component parts, electronic devices, and electrolytic capacitors located betwgen the circuitg under test
bved or disconnected so that the spacings and insulations, rather than such compenent parts, arel subjected to
the full dielectfic voltage-withstand test potential. Switches and other controls, whether accessiblée or not, are to
adjusted so that all conductors and parts intended to be tested are connected to the circuitiunder test.

be set or

maximum peak potential in volts between the conductor or part to be tested and earth, an accesgible
conductive paft, or other conductive part.

¢ The insulatigns and spacings are to be tested between primary circuit parts and¢the following parts all connec

ed together:
b: and

hductive parts. Care is to be taken to ensure that each capacitar, winding separation, or other separation (such
between conductors) that isolates accessible conductive patts-from the primary circuit are to be tefsted.

d The insulatigns and spacings between parts of opposite polarity are to.be tested.
€ The insulatigns and spacings between windings and parts of a trafisformer conductively connected to a suppl

circuit are to
vhen used);

hs and spacings between parts of circuits involving the risk of fire or electric shock and each of the following
bd: the protective grounding terminal (when provided); the enclosure, with a conductive foil wrappg¢d around

31.3 ADC tg

31.4 The ing
potential with

31.5 Breakd
voltage is inG

31.6 The teqg

st voltage is not to have"more than 3 percent ripple.

icated test voltage.is~to be measured directly across the points of applicati
a high-resistance voltmeter.

bwn is oftefivindicated by an abrupt decrease or nonlinear advance of voltag
reased or by an abrupt increase in current.

t eguipment is to include a transformer having an essentially sinusoidal outp

output of the

transformer is less than 500 volt-amperes. the equipment is to include a vo

n of the test

e as the test

ut. When the
tmeter in the

output circuit to directly indicate the test potential. When the output of the transformer is 500 volt-amperes

or larger, the
a) A

b) A

test potential shall be indicated by:
voltmeter in the primary circuit or a tertiary-winding circuit;

selector switch marked to indicate the test potential; or

¢) A marking in a readily-visible location to indicate the test potential of equipment having a
single test-potential output.
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32 Abnormal Operation Test

32.1 A luminaire subjected to the Temperature Test, Section 30, while orientated within the range of
orientations marked in accordance with 56.4, shall be subjected to the test described in this section when
the luminaire pivots or moves into or through an orientation that produces higher temperatures during the
temperature test when a hand-secured joint fails.

32.2 To determine when the luminaire pivots or moves into or through an orientation that produces higher

temperatures

during the temperature test, the steps in (a) and (b) are to be performed.

a) One or more hand-tightened joints are to be loosened so that they offer as little friction as

possi

ble without completely disassembling the joint and

b) TI|1e luminaire is to be moved or pivoted into the most unbalanced orientation_af

relea

When the lun
those encour

32.3 The ori
or through (a
is not restrict
in 32.2. Whe
the intermedi

32.4 When f
surface. Whe
lamp compari
paper is to bs

32.5 The lun
inches) wide,
that is, for an
inch, 32 thres
luminaire in d

a blanket to frap heat.

32.6 Access
a 1-ampere,
test.

5ed so that it moves or pivots into a balanced and at-rest position.

Ninaire moves or pivots to or through an orientation that produces temperature
tered during the Temperature Test, Section 30, this test is to bé conducted.

bntation to be selected for this test is the orientation that the-luminaire moves
5 determined in 32.2) that produces the highest temperatures. The most adver
bd to that orientation in which the luminaire comes to.rést as a result of the ste

hte orientation is to be used for this test.

oor-mounted, the luminaire is to be supportéd on a tissue paper-covered, knot-
n other than floor-mounted, the luminaire-is to be supported with the lowest
ment 0.9 m (3 feet) above the tissue-paper-covered, knot-free softwood surfag
b untreated white paper, such as that"used for gift wrapping.

hinaire is to be loosely covered”with a single layer of bleached cheesecloth,
running 26 — 28 m2/kg (14'= 15 square yards per pound) and having a coun
y square centimeter, 13'threads in one direction and 11 in the other direction (f
rder to serve as a-flame indicator (presence of ash or burnt holes) but is not 1

ble conductive parts are to be connected to the branch-circuit grounding cond
hontimé-delay type fuse. The equipment-grounding conductor is to be disconn

d then

s higher than

or pivots into
5e orientation
ps described

n an intermediate orientation through which the luminaire moves or pivots is more adverse,

free softwood
eature of the
e. The tissue

914 mm (36
of 13 by 11;
Dr any square

ds in one direction and-28 in the other direction). The cloth is to be loosely draped over the

0 be used as

uctor through
ected for this

32.7 All othe

testconditionsare to beas usedduring the Temperature Test, Sectiom 30T h

temperature

on the exposed enclosure surface is to be monitored using thermocouples as indicated in the temperature
test. The “exposed enclosure surface” temperature limits in item 19 (and footnote f) in Table 30.1 shall
apply, and the marking specified in 56.3 shall be provided, when the exposed enclosure surface
temperature warrants.
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32.8 The luminaire is to be operated until one of the following conditions is encountered or until 7 hours
has elapsed with none of the following conditions occurring:

a) Emission of flame or molten metal, burning insulation, flaming particles, or the like;

b) Exposure of a part involving a risk of electric shock; or

c) Rupture of the 1-ampere fuse.

32.9 Immediately following this test and while still hot, the luminaire shall also comply with the Dielectric
Voltage-Withstand Test following Abnormal Operation Test, Section 33.

33 Dielectri¢
33.1 This teq

33.2 A lumir
potential spe

a) P
lumin
relan

b) P
termi

33.3 The tes

34 Strain-Relief Test

34.1 A strain
supply cord f

Exception:

34.2 The conductors of the(card are to be severed immediately adjacent to the terminals o

pull is to be
fixture. There
it is severed.

f Voltage-Withstand Test following Abnormal Operation Test
t is to be conducted on a luminaire subjected to the Abnormal Operatign.Tes

aire shall withstand, without electrical breakdown, the application, of the a
Cified in Table 31.1 applied for 1 minute between:

imary winding, including connected components, and accessible dead-metal g
aire that become energized, including those parts that ate accessible only dur
ping and

imary winding and accessible low-voltage — 42:4.volts peak or less — metal p4d
hals.

I equipment is to have the characteristics.specified in 31.6.

Lrelief device is to be tested by the application of a 156 N (35 pound-force) pull
br 1 minute. The pull shallhot be transmitted to terminals, splices, or internal

WVire to a lamp-supperted lampholder shall be subjected to a pull of 89 N (20 g

bpplied to the.cord or wire in a direction perpendicular to the plane of the er
shall not/be* movement of any conductor more than 1.6 mm (1/16 inch) at th

t, Section 32.

pplicable test

arts of a
ing

irts, including

on the power
viring.

ounds-force).
r splices. The

trance to the
b point where
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35 Stability Test

35.1 A freestanding luminaire shall not overturn when resting on a plane inclined at an angle of 8 degrees
to the horizontal.

35.2 After being placed on the inclined plane, the luminaire and any adjustable parts (such as barn-doors)
permanently mounted to or intended to be used with the luminaire, are to be adjusted to the position

resulting in the least stable condition.

36 Grounding Continuity Test

36.1 Each luminaire construction provided with a grounding means shall be tested to determine that

grounding co

36.2 Only a
construction

36.3 An ohr
requirement i

36.4 When an indicating device of the type described in 36.3 does not(indicate continuity of

circuit, an alt
than 12 volts|
in the ground
potential (in

37 Overheas

37.1 This te
requirements

37.2 The prq
adverse conf

37.3 A strucural member or joint subjected to a static load is to be gradually loaded to a

of not less th
of the supp
proportionally
member or jg
material failu

Ntinuity exists between the grounding means and accessible dead-metal.

single test is required when the accessible metal selected is condugtively
o all other accessible metal.

hmeter is permitted to be used to determine whether a luminaire comp
h 24.8.
brnating current or a direct current of at least 25 ampgres from a power suppl

ing circuit and the points. The resistance in ohms is then calculated by dividir
olts) by the current (in amperes). The resistaneé shall not exceed 0.1 ohm.

i Product Static Loading Test

of 9.1 provide the required strength where it is not evident such strength is p

duct support, adjustment;-and accessory configuration used for this test is tg
guration from the configurations specified in 2.4.1.

an six times the load involved. The additional weight is to be equal to five tim
pbrted produét,- component, or accessory. The additional weight is to b
, similar to:that of the product, component, or accessory weight distribution. ]
int under)test shall bear the test load for 1 hour and shall not show any visibl
e such as breakage, cracking, stripping of threads, or slipping of pressure joir

5t is to be used to determine that\thie structure and joints relied upon to COJS

connected by

ies with the

he grounding
y of not more

is to be passed from the point of connection of the“equipment grounding means to a point

g the drop in

ply with the
vided.

be the most

otal test load
bs the weight
b distributed
'he structural
b evidence of
ts.
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38 Backup Restraint-Device Loading Test

38.1 This test is to be used to determine that the structure and joints of a safety chain, safety cable, or
other backup-restraint device, and the means provided on the product for attachment of the device,
provide the required strength where it is not evident such strength is provided.

38.2 The device is to be secured to a rigid support and to a test load using the method described in the
installation instructions marked on the device.

38.3 The attached test load is to have a weight of not less than six times the maximum weight marked
on the device.

38.4 Swingin]
transferred tg
load for 1 ho

38.5 The str
show any vis

of pressure jgints.

39 Transfor

39.1 As spe
knot-free, so
accordance \

39.2 The tra
correspondin
30 amperes.

39.3 The core of each transformer is to be_connected to the branch-circuit grounding cond

a 1-ampere,
for this test.

39.4 With eq
short-circuite
supplementa
of the transfg

39.5 The tes|
power in the

g and movement of the test load shall be prevenied when the support of ih
the backup-restraint device. The backup-restraint device shall continue to.su
ir.

ictural members and joints of the backup-restraint device and attachment fitt
ble evidence of material failure such as breakage, cracking, stripping of threag
mer Overload Test

ftwood surface, and covered with a layer ofsgheesecloth. The cheeseclot
ith 32.5.

nsformer is to be connected to a supply protected by a branch-circuit-type overg
j to that of a branch circuit to which.the unit is intended to be connected but

hon-time-delay-type fuse.<Any grounding conductor of the transformer is to be

d. This test procedure is to be applied to three samples for each seq
overcurrent ‘protective device provided as part of the luminaire in the supply
rmer is alSo-to be used in this test.

procedure described in 39.4 is to be repeated except the load condition is to bg
secondary under test.

b test load is
pport the test

ngs shall not
s, or slipping

cified in 16.1, samples of each transformer are 40 “be placed on a tissue paper-covered,

h is to be in

urrent device
not less than

uctor through
disconnected

ch secondary conducting the load current involved in the luminaire, one secondary is to be

ondary. Any
br load circuit

b at maximum

Exception:

When a supplemental overcurrent protective device is provided as part of the luminaire in the

supply or load circuit of the transformer, this device is to be short-circuited and the load on the secondary
under test is to be increased to the load that results in a current through the overcurrent protective device
of 110 percent of the device’s rating when this load is less than maximum power for the secondary under
test.
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39.6 Each transformer is to be operated until 7 hours has elapsed or until one of the following conditions

occurs:

a) lg
b) R

nition of the cheesecloth or tissue paper or

upture of the 1-ampere fuse.

39.7 Following the testing, each transformer shall comply with the requirements of the Dielectric
Voltage-Withstand Test, Section 31.

40 Printed-Wiring Board Abnormal Operation Test

40.1 Spacings on printed-wiring boards thaf are Tess than those specified In Electrical Spad
23, and that qre relied upon to provide operational insulation, are to be tested as described-i
As a result of this test:

a) The overcurrent protection in the branch circuit to which the equipment’s conne

not

b)
the t

c) A

d) The cheesecloth or tissue paper shall not glow*orflame.

e) The 3-ampere fuse connected in the equipment grounding circuit shall not open

40.2 Operati
device — bef
protective de

40.3 A samp
supply circuit
board have g
they are to b

40.4 A 3-am
and the oute

en.

hen a wire or a printed-wiring board trace opens, the gap.is-to be electrically
st continued until ultimate results occur (this applies to éach occurrence).

flame shall not emit from the overall enclosure of¢the’equipment.

bn of an overcurrent protection device — other than the branch-circuit overcurr
bre any abnormal condition resuits is permitted to terminate a test. When a
vice opens, the marking specified 60.1 shall be provided.

le of the equipment using.the printed-wiring board is to be wired as intended td
sized and protected to simulate end-use conditions. When the live parts on the
pacings between/them that are less than those specified in Electrical Spacing
b short-circuited ane at a time.

pere fusedsdo be connected between the supply circuit pole least capable of s
enclosure (when provided) and grounded or exposed dead-metal parts.

40.5 During

heabnormal test, the equipment is to be placed on a white tissue-paper-cove

ings, Section
n 40.3 —40.7.

cted shall

shorted and

bnt protection
N overcurrent

an electrical
printed-wiring
5, Section 23,

riking ground

red, softwood

surface. A si

gletayerof theesectothris to be drapedfoosety over theentire enctosureOp

2N equipment

is to be tested in an enclosure representative of that encountered in service. When agreeable to all
concerned, tests shall be conducted without an enclosure and evaluated as representative of tests
conducted using an enclosure. When tests are to be conducted without an enclosure, cheesecloth is to
be placed on a wire cage, surrounding (and in close proximity to) the equipment under test to simulate
the intended enclosure.
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