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INTRODUCTION
1 Scope

1.1 These requirements cover fixed and portable luminaires for installation and use in hazardous
(classified) locations, Class I, Divisions 1 and 2, Groups A, B, C, and D; Class I, Division 1, Groups E, F,
and G; Class Il, Division 2, Groups F and G; and Class lll, Divisions 1 and 2, in accordance with the
National Electrical Code, NFPA 70.

1.2 These requirements also cover luminaires for installation and use in Class |, Zones 1 and 2, Groups
lIA, 1IB, 1IB plus Hydrogen, and IIC, and Zone 20, 21 and 22 hazardous (classified) locations in
accordance with the National Electrical Code, NFPA 70.

1.3 These requirements cover luminaires for use only under the following atmospherie.conflitions:
a) A minimum ambient temperature of minus 60°C (minus 58°F);
b) An pxygen concentration not greater than 21 percent by volume; and

¢) A ngminal barometric pressure of one atmosphere.
2 General

2.1 Luminaifes for use in hazardous locations shall also.comply with the applicable requirements for
luminaires forjuse in unclassified locations.

2.2 Low-prepsure sodium lamps shall not be used in a luminaire for use in Division 1 hazardous
locations.

3 Compongnts

3.1 Except s indicated in 3.2, a component of a product covered by this standard shall cpomply with the
requirements[for that component,

3.2 A compagnent is not required to comply with a specific requirement that:

a) Invplves a_feature or characteristic not required in the application of the conjponent in the
produgt covered by this standard, or

b) Is siperseded by a requirement in this standard.

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

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

4 Units of Measurement

4.1 Values stated without parentheses are the requirement. Values in parentheses are explanatory or
approximate information.
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5 Undated References

5.1 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.

6 Class, Zone, and Group Equivalency
6.1 Class |, Zone 1, Group IIA

6.1.1 Luminaires intended to be marked in accordance with 74.4 shall comply with all the requirements
for luminaires for use in Class I, Division 1, Group D hazardous (classified) locations.

6.2 Class|, Zone 1, Group lIB

6.2.1 Lumingires intended to be marked in accordance with 74.5 shall comply with all the|requirements
for luminaires for use in Class |, Division 1, Group C hazardous (classified) locations.

6.3 Class |, Zone 1, Group lIB plus hydrogen

6.3.1 Lumingires intended to be marked in accordance with 74.6 shall comply with all the|requirements
for luminaires for use in Class I, Division 1, Group B hazardous (classified) locations.

6.4 Classl, Zone 1, Group lIC

6.4.1 Luminaires intended to be marked in accordance with 74.7 shall comply with all the|requirements
for luminaires|for use in both Class I, Division 1, Group A and Class |, Division 1, Group| B hazardous
(classified) locations.

6.5 Class |, Zone 2, Group lIA

6.5.1 Lumingires intended to be marked in accordance with 74.8 shall comply with all the|requirements
for luminaires for use in Class I, Division 2, Group D hazardous (classified) locations.

6.6 Class |, Zone 2, Group'lIB

6.6.1 Lumingires intended to be marked in accordance with 74.9 shall comply with all the|requirements
for luminaires for use-in Class I, Division 2, Group C hazardous (classified) locations.

6.7 Class |,'Zene2,-Group HBplushydregen

6.7.1 Luminaires intended to be marked in accordance with 74.10 shall comply with all the requirements
for luminaires for use in Class |, Division 2, Group B hazardous (classified) locations.

6.8 Class |, Zone 2, Group lIC

6.8.1 Luminaires intended to be marked in accordance with 74.11 shall comply with all the requirements
for luminaires for use in both Class I, Division 2, Group A and Class |, Division 2, Group B hazardous
(classified) locations.
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6.9 Zone 20 and 21

6.9.1

luminaries for use in Class Il, Division |, Group E, F, or G hazardous (classified) locations.

6.10 Zone 22

6.10.1

Luminaries intended to marked in accordance with 74.14 shall comply with all the requirements for

Luminaires intended to be marked in accordance with 74.15 shall comply with all the

requirements for luminaires for use in Class Il, Division 2, Group F or G hazardous (classified) locations.

7 Luminaires Subject to Deposits of Combustible-Paint Residue

7.1
and 25.26 — 25.28.

8 Enclosur

8.1

8.2 An encl;ﬁsure that is intended for use in environmental conditions other than those ds

as a marked enclosure type designation, shall alsoscomply with the applicable
for each enclosure type, as specified in the Standard for Enclosures for Electrical Eq
Environmentdl Considerations, UL 50; for example, Type 3,4X;"or 6.

8.1, and that

Types

An enclgsure shall comply with the applicable requirements specified.in Table 8.1.

Table 8.1

Enclosure types for,hazardous locations

A lumingire marked in accordance with 74.25 shall comply with the requirements.in\g.2

efined in Table
b requirements
lipment, Non-

Type number

Application

Requirements

7 Class |, Division 1, Group‘A{ B, C, or D — Indoor 9.1-93,10.1.1,10.1.2,11.1.1-11.4.3,13.1.1 -
Hazardous Locations /&~ Air-Break Equipment 13.1.4,14.1.1-14.2.2,15.1,16.1, 11.1.1 - 17.1.18,
18.1-21.2,22.1-23.2,25.1 - 25.21, 25.25° - 28.5,
30.1-36.8,74.1-74.21, 74.25 - 74|29, 74.32 —
74.35
9 Class Il, Division 1, Group E, F, or G — Indoor 9.1,9.2,10.2.1-10.2.3.2,12.1-12.),13.2.1 -
Hazardodus. Locations — Air-Break Equipment 13.2.4,14.1.1,14.3.1,15.1, 16.1, 17.p.1 - 20.2, 22.1
—23.2,25.1-25.28,30.1-34.3, 74.1 —74.3,74.16
74.17,74.19-74.21,74.27 - 74.29,[74.32 - 74.34

simultaneously.

@ Par 25.25 is applicable only to luminaires intended and marked for use where Class | and Class Il conditions ma

exist

PART | - LUMINAIRES FOR CLASS |, DIVISION 1, GROUPS A, B, C, AND D, AND CLASS I,
DIVISION 1, GROUPS E, F, AND G LOCATIONS

CONSTRUCTION

9 Enclosure Material

9.1

The enclosure housing the electrical components shall be made of iron, steel, copper (see 9.3),

brass, bronze, or aluminum or its alloys containing not less than 80 percent aluminum or an acceptable
nonmetallic material which complies with the requirements in 35, Non-Metallic Enclosure Materials Test. A
metal such as zinc or magnesium, or their alloys, is not acceptable.

9.2 For a luminaire intended for use where subject to deposits of combustible-paint residue, all exposed
metal parts likely to be struck during cleaning shall be made of bronze, brass, copper, or aluminum.
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9.3 Copper shall not be used for an enclosure of a luminaire for use in Class |, Group A locations. A
copper alloy shall not be used for an enclosure unless:

a) The alloy is coated with tin, nickel, or other similar coating; or

b) The copper content of the alloy is not over 30 percent.
10 Enclosure Thickness
10.1 Enclosures for Class | locations

10.1.1 The thickness of metal enclosure walls shall not be less than specified in Table 10.1.

10.1.2 A machined or a threaded joint in the wall of a cast-metal enclosure shall (have at least the
thickness spegified in Table 10.1 through the overlap.

Table 10.1
Thickness of metal enclosure

Externgl enclosure dimensions

Area of any one
Diameter surface, Minimum thickness, inch (mm)
Cast brass, bronze,
square ) copper, malleable Cast iron and
inches mm) Inches (m?) iron aluminum? Sheet steel
22 559) 480 (0.310) 0.093 (2.36) 0.125 (3.18) 0.067 (1.70)
30 762) 620 (0.400) 0.093 (2.36) 0.125 (3.18) 0.093 (2.36)
60 (1524) 1500 (0.968) 0,125 (3.18) 0.187 (4.75) 0.125 (3.18)
Over 60 (1524) Over (0.968) 0.187 (4.75) 0.250 (6.35) 0.187 (4.75)
1500

& Includes sand-gast, permanent-mold, and diefcast aluminum and sheet aluminum.

10.1.1.1 Glags

10.1.1.1.1  The thickness:of a flat panel of glass, smooth or otherwise, shall not be less than specified in
Table 10.3. Thie thickness of a glass lens, glass that is curved or bent, and glass having othef shapes shall
also not be legs than'specified in Table 10.3.

om a valley to
the other side, or between valleys on opposite sides.

10.2 Enclosures for Class Il locations
10.2.1 Cast metal

10.2.1.1 Except as noted in 10.2.1.2, a cast-metal enclosure shall not be less than 1/8 inch (3.2 mm)
thick at every point and not less than 1/4 inch (6.4 mm) thick at tapped holes for conduit.

10.2.1.2 Die-cast metal, except at threaded holes for conduit, may be:

a) Not less than 3/64 inch (1.2 mm) thick for an area of 24 square inches (154.8 cm?) or less and
having no dimension larger than 6 inches (152 mm). This area limitation may be obtained by the
provision of reinforcing ribs subdividing a larger area;
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b) Not less than 5/64 inch (2.0 mm) thick for an area larger than 24 square inches or having any
dimension larger than 6 inches; and

¢) Not less than 0.015 inch (0.38 mm) at the bottom of a circular ring having a width of not more
than 3/32 inch (2.38 mm) and a diameter of not more than 1-1/2 inches (38.1 mm).

10.2.2 Sheet metal
10.2.2.1 The thickness of a sheet-metal enclosure shall not be less than that specified in Table 10.2.

10.2.2.2 The length of surface in Table 10.2 is considered to be:

a) The[diameter of a circular luminaire,

b) The| longest diameter of an elliptical luminaire;
c) Thellongest side of a triangular luminaire;

d) Thel diagonal of a rectangular luminaire; and
e) Thejlongest diagonal of a multisided luminaire.

Table 10.2
Thickness of sheet metal for Class.ll; Division 1 locations

Minimum thickness of sheet metal, inch (mnp)

Maximum length of surface involved and Copper, brass, or
usp to which it is put Uncoated steel Zinc-coated steel 4luminum

At a point wherg conduit connection is made 0.032 (0.81) 0.034 (0.86) 0.04( (1.02)

If any wiring device is 0.026 (0.66) 0.029 (0.74) 0.032 (0.81)

More than 26 supported
inches (660 mm

=

long If no wiring device is 0.020 (0.51) 0.023 (0.58) 0.025 (0.64)
supported
If any wiring device\is 0.020 (0.51) 0.023 (0.58) 0.024 (0.64)
Not more than 36 ~ Supported
Inches long If no wiring device is 0.016 (0.41) 0.019 (0.48) 0.024 (0.51)
supported
10.2.3 Glasr

10.2.3.1 The thickness of a flat panel of glass, smooth or otherwise, shall not be less than specified in
Table 10.3. The thickness of a glass lens, glass that is curved or bent, and glass having other shapes shall
also not be less than specified in Table 10.3.

10.2.3.2 The minimum thickness of fluted, ribbed, or patterned glass is to be measured from a valley to
the other side, or between valleys on opposite sides.
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Table 10.3
Minimum thickness of glass

Exposed area of glass Minimum thickness of glass
More Than Not More Than Flat Curved With Concentric Ribs
Inch? (cm?) Inch? (cm?) Inch (mm) Inch (mm) Inch (mm)
0 (0) 150 (968) 0.083 (2.11) 0.083 (2.11) 0.083 (2.11)
150 (968) 500 (3226) 0.10 (2.54) 0.083 (2.11) 0.083 (2.11)
500 (3226) 1100 (7097) 0.14 (3.56) 0.10 (2.54) 0.10 (2.54)

11 Joints in Enclosures for Class | L ocations

11.1 General

11.1.1 Jointg in an enclosure shall comply with the applicable requirementsyin™ 11.1.1 |- 11.4.3 and
Section 26, EXplosion Tests.

Exception: This requirement does not apply to joints that comply with thelrequirements in Supplement SB,
Alternative Joints in Enclosures, and Supplement SC, Alternative Explosion Tests.

11.1.2 A joipt in an enclosure shall be of the metal-to-metal, metal-to-glass, metal-to-polymeric,
polymeric-to-polymeric, polymeric-to-glass, gasketed metaltosglass or gasketed polymeric{to-glass type.
A joint surfacg shall have an arithmetical average roughness of not more than 250 microinches (0.0064
mm) in accorflance with the Standard for Surface Texture (Surface Roughness, Wavinegs, and Lay),
ANSI/ASME B46.1.

11.1.3 A polymeric-to-polymeric joint shall be of the labyrinth or threaded type.

11.1.4 The determination of the free internal volume shall exclude potting compounds. The free internal
volume of a lanp enclosure shall be determined without the lamp installed.

11.1.5 A feeler gauge utilizedto,measure the clearances specified in these requirements |s to be 1/8 to
1/2 inch (3.2 to 12.7 mm) wide, with a 1/2-inch-wide gauge used if possible.

11.1.6 The wjidth of ajoint is to be measured with the mating parts in their most unfavorable|position.

11.1.7 Ajoini shall,be continuous; that is, it shall not be interrupted by an "O" ring groove or|the like.

11.1.8 A gasket may be employed in a metal-to-glass or polymeric-to-glass joint if the gasket complies
with the requirements in 11.1.11 — 11.1.13. The maximum clearance between the gasket and the metal,
polymeric, or glass shall not be more than that specified in 11.2.1.1, 11.2.2.1 — 11.2.2.3, and 11.3.2 —
11.3.4.

11.1.9 A gasket shall not be employed in a metal-to-metal, metal-to-polymeric, or polymeric-to-polymeric
joint, but may be employed adjacent to such a joint if it does not decrease the effectiveness of the joint.

11.1.10 The use of the gasket shall be limited to a joint that will not be disturbed during the installation or
intended servicing of the equipment.

11.1.11  The requirement in 11.1.9 applies to a gasket in a metal-to-glass or polymeric-to-glass joint only;
it does not apply to other types of gaskets such as those employed in an enclosure for specific
environmental conditions. See 8.2.
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11.1.12 A gasket shall be:
a) A metal-covered type;
b) Polytetrafluoroethylene; or

c) Other material that has been investigated in accordance with Section SA4.7, Accelerated Air-
Oven Aging Test and found acceptable for the application.

11.1.13 A metal-covered gasket between a metal or polymeric part and a glass part shall be
mechanically attached to the glass. There shall be no overlapping of the metal covering of the gasket on
joint surfaces. An acceptable metal-covered gasket construction is illustrated in Figure 11.1.

Figure 11.1

Metal-covered gasket construction

N~
Ligh\

transmission
part

Inside of
Gasket enclosure

11.1.14 A material that readily hardens upon aging or adheres to metal surfaces, or both, is not an
acceptable gasket material. The attachment of a gasket by an adhesive or a cement is not acceptable.

11.1.15 If a gasket of polytetrafluoroethylene or a material having similar characteristics is used, it shall
be installed to reduce the likelihood of cold flow of the gasket material.

11.1.16 A glass part, such as a cylindrical tube for enclosing a fluorescent lamp, may be sealed with a
sealing compound that complies with Section 36, Tests For Sealing Compounds, and with other tests
covered in this standard, without loosening or cracking. The length of compound seal shall not be less
than 5/8 inch (15.9 mm).
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11.2 Luminaires for Class |, Groups C and D locations
11.2.1 Straight and rabbet joints — lamp enclosure

11.2.1.1 The width of a joint and the clearance shall be as shown in Figure 11.2. The joint may be a
rabbet construction as illustrated in Figure 11.4 or a straight construction as illustrated in Figure 11.5. For a
3/8 inch (9.50 mm) wide joint the clearance shall be less than 0.0015 inch (0.038 mm) or such that a
0.0015 inch-thick feeler gauge will not enter the required joint width more than 1/8 inch (3.2 mm) at any
point.

Exception No. 1: This requirement does not apply to a lamp enclosure having a vented section that
complies with the requirements in 11.2.1.2 and 11.2.1.3.

Exception No.|2: This requirement does not apply if the lamp enclosure also serves @s|an|enclosure for
other parts. Sge 11.2.1.4.

Figure 11.2

Relation between clearance and width of joint
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(See 11.2.1.1)

11.2.1.2 The lamp enclosure of a lighting luminaire may be provided with a venting section or sections to
relieve internal explosion pressures. A joint in a vented enclosure may have a width of joint not less than
1/4 inch (6.4 mm) and a clearance of not more than 0.005 inch (0.13 mm) if the maximum explosion
pressure developed during the explosion tests does not exceed 5 psig (34.5 kPa).

11.2.1.3 A venting section shall prevent the propagation of flame.

11.2.1.4 A luminaire enclosure that serves as both a lamp enclosure and an enclosure for other parts
(such as a ballast, capacitor, or the like) shall comply with the requirements in 11.2.2.1. A lamp enclosure
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is considered separate from another adjacent enclosure in a luminaire if means are provided, such as a
seal or the equivalent, to prevent propagation of flame between the enclosures.

11.2.2 Straight and rabbet joints — enclosures other than lamp enclosures
11.2.2.1 Except as noted in 11.2.2.2 and 11.2.2.3, the width of a joint and the clearance, when

assembled, shall be as specified in Figure 11.3, and the width of a joint shall not be less than 3/4 inch
(19.1 mm).

11.2.2.2 A rabbet joint may have a diametrical clearance at the axial section of not more than twice the
clearance specified in Figure 11.3 if neither the axial nor the radial section of the joint is less than 1/16 inch
(1.6 mm) wide.

Figure 11.3

Relation between clearance and width of joint
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(See 11.2.2.2 an¢l 11.2.2.3)

11.2.2.3 An enclosure having a free internal volume of 300 cubic inches (4.92 dm?) or less may have a
1/2-inch (12.7-mm) wide rabbet joint or a 3/8-inch (9.5-mm) wide flat joint if other details comply with (a) or
(b), respectively.

a) One-half-inch wide rabbet joint (see Figure 11.4).

1) Neither the axial nor the radial section of the joint is less than 3/64 inch (1.2 mm) wide;
and

2) The diametrical clearance of the axial section and the clearance of the radial section of
the joint is not more than 0.002 inch (0.05 mm); and

3) The joint width measured from the inside of the enclosure to the nearest edge of each
bolt clearance hole and elsewhere is not less than 1/2 inch.
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b) Three-eighths-inch wide flat joint (see Figure 11.5).

(See 11.2.1.1, 1.

1) The clearance between the joint surfaces is less than 0.0015 inch (0.038 mm) or such
that a 0.0015-inch feeler gauge will not enter the required joint width more than 1/8 inch (3.2

mm) at any point, and

2) The thickness of the cover at the joint width is not less than 3/8 inch unless stiffened or
reinforced metal of a lesser thickness has been found to be acceptable when judged with
respect to its mechanical strength and resistance to opening of the joint clearance under

internal pressures, and

3) The joint width measured from the inside of the enclosure to the nearest edge of each

bolt clearance hole and elsewhere is not less than 3/8 inch.

Figure 11.4
Rabbet joints

INSIDE OF
ENCLOSURE

= &
| S
S2827A

p.2.3(a), and 11.3.3)

A+B=3/8inch (
A+B=1/2inch (

than 300 cubic ing
A+ B =7/8inch (3

.5 mm) for Class | /Greups C and D lamp enclosures.

2.7 mm) for Class |, Groups C and D enclosures, other than lamp enclosures, having free internal
hes (4.92 dmd):

volume not more

2.2 mm)forall Class I, Group B enclosures having free internal volume not more than 100 cubic imches (1.64 dm?).
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3/8" (9.5mm) —=

COVER

Figure 11.5
3/8-inch wide flat joint
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(See 11.2.2.3(b)

hnd 11.3.2)

11.2.3 Threaded joints

11.2.3.1 The

11232 A tir

not less than

S2834

INSIDE OF
ENCLOSURE

Table'11.1
Thread engagement

requirements in 11.2.3.2 — 11.2.3.4 apply to all enclgsures.

readed joint shall consist of the number of fully engaged threads specified in |
ive. Threads shall not be finer than specified-inTable 11.1.

lable 11.1, but

Maximum dliameter of threaded

Maximum acceptable number of

Minimum acceptabl

le number of

sectipns, Inch (mm) threads per inch (25.4 mm) threads engaged

No Limit 20 5

3/8 (9.5) 24 5

Over 3/8 24 6

Over 3/8 28 7

Over 3/8 32 8
11.2.3.3 The engagement between a threaded shaft and a tapped hole in an enclosure is| considered to
be a threaded joint.

11.2.3.4 A joint of the serrated type with a thread contour shall not have more than 20 serrations per inch
(25.4 mm), and shall have at least five fully engaged and tightly clamped serrations.

11.2.4 Labyrinth joints

11.2.4.1

11.2.5 Bolts in joint width

11.2.5.1

The requirements in 11.2.5.2 and 11.2.5.3 apply to all enclosures.

Joints of the labyrinth type shall be tested in accordance with the requirements in 25.13.

11.2.5.2 A bolt may be located in a 3/4-inch (19.1-mm) or wider joint if the distance from the inside of the
enclosure to the nearest edge of the clearance hole for the bolt is not less than 1/2 inch (12.7 mm) and the
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diametrical clearance between the bolt and the clearance hole is not more than 0.045 inch (1.14 mm)
measured over the shank or the major diameter of the threads, for a length of not less than one-half the
required width of joint specified in Figure 11.2 and Figure 11.3. The bolt may be provided with a lock
washer. If the bolts or screws for fastening a cover each engage at least five full threads in a tapped hole in
the enclosure, the holes need not be bottomed. See Figure 11.6.

Figure 11.6
Bolts in joint width

COVER
o = = AN JOINT
SURFACE
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ENCLOSURE [
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STRAIGHT JOINT
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BODY k=)
D
INSIDE OF< |/ \) K
ENCLOSURE [
D+E=B piFea N\ |
S2828D RABBET JOINT

(See 11.2.5.2 and 11.2.5.3)

A = Required minimum width of joint (see Figure 11.2 and Figure 11.3)

B = Minimum distance from inside enclosure to bolt clearance hole
C = 1/2 of required minimum width of joint

D = One part of rabbet joint

E = Second part of rabbet joint to bolt clearance hole

F = Second part of rabbet joint elsewhere
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11.2.5.3 The requirements in 11.2.5.2 apply, in general, to ordinary round machine screws. Screws that
form their own machine-type thread and that have been investigated for securing enclosure parts may also
be located in the joint width if they comply with the requirements in 11.2.5.2 except for measurement of the
bolt clearance. In determining the clearance between a thread-forming screw and its clearance hole, the

bolt dimension to be used is the minimum dimension of the cross section over the threads.

11.3 Luminaires for Class |, Group B locations

11.3.1
enclosures.

The requirements in 11.3.2 — 11.3.6 apply to lamp enclosures and enclosures other than lamp

11.3.2 The width of a joint in an enclosure having a free internal volume of 30 cubic inches (492 cm?®) or

less shall not
edge to the n
than 3/8 inch.
a 0.0015-inch

See Figure 11.5

11.3.3 The

(492 cm®) but
bolt hole, the
The clearanc
inch feeler ga
jointin an end
the joint being
shall not be 1
joint shall not

11.3.4 The

The clearance between joint surfaces shall be less than 0.0015 inch (0°038 m
feeler gauge will not enter the required joint width more than 1/8 inch«(3.2 m
5.

vidth of a joint in an enclosure having a free internal volume-of more than 3
not more than 100 cubic inches (1640 cm?) shall not be(éss than 5/8 inch (2
width shall be measured from the inside edge to the nearest edge of the bolt g
b between joint surfaces shall be less than 0.0015)inch (0.038 mm) or such
Lge will not enter the required joint width more than 1/8 inch (3.2 mm) at any
losure shall have a total joint width of not less‘than 7/8 inch (22.2 mm) with ne

hore than 0.0025 inch (0.064 mm), and, the clearance at a radial or clamped
be more than 0.0015 inch. See Figure:41'.4.

vidth of a joint in an enclosure having a free internal volume of more than 10

(1640 cm®) biit not more than 350 cubic in¢hes (5740 cm?®) shall not be less than 1 inch (2

bolt hole, the

width shall be measured from’ the inside edge to the nearest edge of the bolt g

The clearancg between the joint surfaces shall not be more than 0.0015 inch (0.038 mm).

11.3.5 Exce
enclosure shg
or at least siX
Form), ANSI/
least five thre

bt for a conduit (connection and a joint having tapered threads, a thread

with a Class\3'fit. See the Standard for Unified inch Screw Threads (UN an
ASME B4« A threaded joint in an enclosure having tapered threads shall f
bds. Threads shall not be finer than 20 threads per inch (25.4 mm).

be less than 3/8 inch (9.5 mm). At a bolt hole, the width shall be measured from the inside
earest edge of the bolt clearance holes. The thickness at the joint flange! shill not be less

) or such that
) at any point.

D cubic inches
5.9 mm). At a
learance hole.
that a 0.0015-
pboint. A rabbet
ther section of

less than 3/8 inch (9.5 mm) wide. The diametrical clearance at an axial secfjon of the joint

section of the

D cubic inches
5.4 mm). At a
learance hole.

ed joint in an

Il have at least'\eight fully engaged threads with a Class 1 fit, at least seven with a Class 2 fit,

i UNR Thread
ully engage at

11.3.6 A joirn

t of'the serrated type with a thread contour shall not have more than 20 serrations per inch

(25.4 mm) and shall have at least five fully engaged and tightly clamped serrations.

11.4 Luminaires for Class |, Group A locations

11.4.1
enclosures.

The requirements in 11.4.2 and 11.4.3 apply to lamp enclosures and enclosures other than lamp

11.4.2 Except for a conduit connection and a joint having tapered threads, a threaded joint in an
enclosure shall have at least eight fully engaged threads with a Class 1 fit, at least seven with a Class 2 fit,
or at least six with a Class 3 fit. See the Standard for Unified inch Screw Threads (UN and UNR Thread
Form), ANSI/ASME B1.1. A threaded joint in an enclosure having tapered threads shall fully engage at
least five threads. Threads shall not be finer than 20 threads per inch (25.4 mm).
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11.4.3 A joint of the serrated type with a thread contour shall not have more than 20 serrations per inch
(25.4 mm) and shall have at least five fully engaged and tightly clamped serrations.

12 Joints in Enclosures for Class Il, Groups E, F, and G Locations

12.1 Ajoint in an enclosure shall be of the metal-to-metal, metal-to-glass, metal-to-polymeric, polymeric-
to-polymeric, or polymeric-to-glass type. A joint surface shall have an arithmetical average roughness not
more than 250 microinches (0.0064 mm) in accordance with the Standard for Surface Texture (Surface
Roughness, Waviness, and Lay), ANSI/ASME B46.1.

12.2 The width of a joint measured from the inside of an enclosure to the outside shall not be less than
3/16 inch (4.8 mm). The clearance between the joint surfaces shall not be more than 0.002 inch (0.50 mm)

for a 3/16-inch
joint. These s
edge of each K

Exception: A
may be accep

12.3 If a gas
material havin
surface temps
shall be mech
than 3/16 inch
opened after t

Exception: Th
that the meany

12.4 A mate
acceptable ga

12.5 A threa
than 32 thread

(4.8-mm) wide joint and not more than 0.003 inch (0.08 mm) for a 1/4-inch_(
pecified widths shall also be provided between the inside of the enclosure an
olt hole.

minaire with joints having both larger clearances and greater widths than th
ed for test.

ket is used in a joint, it shall be formed of polytetraflueroethylene (also ss
rature to which the gasket is exposed does not execeed 90°C (194°F). The g

(4.8 mm) at all points around the joint. A gasket'that is secured in a joint not i
ne luminaire is assembled is considered mechanically attached.

b gasket may be attached by an adhesive or cement if aging tests on the cons
b of attachment does not deteriorates See Supplement SA4.7.

rial that upon aging readily hardens or adheres to metal surfaces, or bg

Hed joint shall consistof at least three threads fully engaged. A screw shall 1
s per inch (25.4-mm).

12.6 The engagementbetween a threaded shaft and a tapped hole in an enclosure is cons

threaded joint,

12.7 A lumin

6.4-mm) wide
d the nearest

ose specified

e 11.1.14) or

g similar characteristics. The gasket may be of plant-fiber sheet packing material if the

hsket material

anically attached and protected from abuse. The\width of gasket contact shall not be less

htended to be

truction show

th, is not an

ket material. See Supplement SA4.7 for the investigation of elastomeric gaskets.

ot have more

dered to be a

and a gaske

requirements specified in 12.2, 12.3, or

aded section

aire, may have a combination joint consisting of two sections, such as a thr
mmrnmm—mxply with the

12.5. A threaded section shall have at least two

threads fully

engaged. A straight (flat or cylindrical) section shall have at least 1/8 inch (3.2 mm) width and not more
than 0.002 inch (0.005 mm) clearance. A gasketed section shall have at least 1/8 inch width of gasket
contact at all points around the joint.

13 Holes in Enclosure

131

13.11

Luminaires for Class | locations

A metal pin or a part press-fitted through the wall of an enclosure shall engage for at least 3/8 inch

(9.5 mm). Such a part shall be secured against removal by welding, peening, or the equivalent.

13.1.2 Holes

in an enclosure for securing a part shall:
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a) Be bottomed,;
b) Be closed by welding of the part in place; or

c) Have the screws securing the part engaged for at least five full threads and the screws shall be
secured against removal. If a self-tapping screw is used, it shall have a minimum of five full threads
engaged when seated. A screw shall not have more than 32 threads per inch (25.4 mm).

13.1.3 Unless the attachment complies with the requirements in 13.1.1 or 13.1.2, holes in an enclosure
for attachment of a nameplate shall be bottomed. The remaining thickness at the bottomed hole shall be
sufficient to withstand the Hydrostatic Pressure Test, Section 28, but shall not be less than 1/16 inch (1.6
mm).

13.14 Atap
of an enclosu

ped hole shall not be provided in a sintered-metal part that is employed as,awenting section

e.

13.2 Luminpires for Class Il locations
13.2.1 A magtal pin or a part press-fitted through the wall of an electrical enclosure shallengage for at
least 3/16 ingh (4.8 mm). Such a part shall be secured against remeval by welding, pgening, or the
equivalent.
13.2.2 Holes in an enclosure for securing a part shall:
a) Be bottomed,;
b) Be ¢losed by welding of the part in place; or
¢) Have the screws securing the part engaged for at least three full threads and the screws shall be
securgd against removal. If a self-tapping screw is used, it shall have a minimum of three full
threads engaged when seated. A screw shall not have more than 32 threads per inch (25.4 mm).
13.2.3 Unlegs the attachment complies with the requirements in 13.2.1 or 13.2.2, holes in an enclosure

for attachmen
be less than 1

13.24 Atap

t of a nameplate shallbe bottomed. The remaining thickness at the bottomed
/16 inch (1.6 mm).

ped hole shall not be provided in a sintered-metal part that is employed as a v

hole shall not

enting section

of an enclosufe.

14 Shaft Ogenings

14.1 General

14.1.1 A shaft opening in an enclosure shall be of the metal-to-metal type for Class | locations and of the
metal-to-metal or metal-to-polymeric type for Class Il locations. See 11.1.1 for roughness requirements of
the metal surfaces forming the path.

14.2 Luminaires for Class | locations

14.2.1 Except as noted in 14.2.2, a shaft opening in an enclosure shall have a length of path of not less
than 1 inch (25.4 mm). The diametrical clearance between the shaft and its opening in the enclosure shall
be as specified in Figure 11.3. The diametrical clearance of a path longer than 1-1/4 inches (31.8 mm)
shall not be more than 0.0045 inch (0.114 mm).
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14.2.2 A shaft opening in an enclosure provided with a venting section (see 11.2.1.2) shall have a length
of path not less than 1/4 inch (6.4 mm) with a diametrical clearance of not more than 0.005 inch (0.13 mm)
if the maximum explosion pressure developed during explosion tests does not exceed 5 psig (34.5 kPa).

14.3 Luminaires for Class Il locations

14.3.1 A shaft opening in an enclosure shall have a length of path of not less than 1/2 inch (12.7 mm).
The diametrical clearance between the shaft and the shaft opening shall not be more than 0.005 inch (0.13
mm) for a 1/2-inch (12.7-mm) length of path, 0.008 inch (0.20 mm) for a 1-inch (25.4-mm) length of path,
and 0.011 inch (0.28 mm) for a 1-1/2-inch (38.1-mm) length of path, with intermediate values proportional.

15 Guards of Luminaires for Classes | and Il Locations

15.1 A guarq, if used, shall be attached to the luminaire so that its position is maintained.

16 Nonmetallic External Parts

16.1 A nonnpetallic external part, such as a guard or a reflector, shall“be subjected tq the Test for

Accumulation pf Static Electricity, Section 35.4.
17 Supply Jonnections
17.1 Luminaires for Class | locations

1711 A lunm

methods in ac

17.1.2 Excef
shall be provig
the outside of

1713 Ther
hub and can f{
that is suspen

17.1.4 An o\
located so th
accessible for

inaire shall have provision for connection to threaded rigid metal conduit o
cordance with Article 501 in the NationalElectrical Code, NFPA 70.

t as noted in 17.1.3, the conduityhub of a luminaire intended to be support
ed with a setscrew to secure thé luminaire to the conduit. The setscrew shall
ive full threads of the supply-opening.

bquirement in 17.1.2%pplies to a luminaire, such as the pendent type, that h3

jed at two or more points and that cannot turn on the supporting conduit.

ht, after-the luminaire has been installed as intended, the connections w
inspection without the disconnection of any portion of the wiring.

r other wiring

ed by conduit
be located to

s one conduit

Lirn on the supporting conduit. It does not apply to a luminaire, such as a flugrescent type,

tlet or tefmiinal box in which connections to the power-supply circuit will be nade shall be

ill be readily

17.1.5 The leads or conductors shall be securely held and tightly sealed where they pass into the lamp
chamber. If a sealing compound or cement is used, it shall comply with the Tests On Sealing Compounds,
Section 36 and be at least 5/8 inch (15.9 mm) deep. The sealing compound shall neither flow nor creep at
the operating temperature of the lighting unit. A sealing compound that softens upon the application of
heat shall have a softening point of not less than 93°C (200°F).

17.1.6 The softening point of a sealing compound is to be determined in accordance with the Standard
Test Method for Softening Point By Ring-and-Ball Apparatus, ASTM E28.

17.1.7 A seal provided between the lamp enclosure and the wiring compartment shall comply with the
Tests On Sealing Compounds, Section 36.

17.1.8 A conduit opening shall be provided with at least five full threads.
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17.1.9 Each conduit opening shall be provided with:

a) A smooth and well-rounded integral conduit stop, having a throat or inner diameter as specified
in Table 17.1;

b) A smooth and well-rounded inner end as shown in Figure 17.1; or

c) Threads not exceeding the maximum number specified in Table 17.2 for the conduit size.

Exception: The opening need not comply with this requirement if instructions are provided in accordance
with 74.27.

Figure 17.1

Conduit opening without conduit stop

THREADED RIGID CONDUIT

/—ROUNDED

S3670 /

Table 17.1
Throat diameter of conduit stop

Trade size of condauit, Throat diameter of conduit stop, Inches (mm)
Inches (mm O.D.) Minimum Maximum
1/2 (21.3) 0.560 (14.22) 0.622 (15.80)
3/4 (26.7) 0.742 (18.85) 0.824 (20.93)
1 (33.4) 0.944 (23.98) 1.049 (26.64)
1-1/4 (42.4) 1.242 (31.55) 1.380 (35.05)
1-1/2 (48.3) 1.449 (36.80) 1.610 (40.89)

Table 17.1 Continued on Next Page
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Table 17.1 Continued

Trade size of conduit, Throat diameter of conduit stop, Inches (mm)
Inches (mm O.D.) Minimum Maximum
2 (60.3) 1.860 (47.24) 2.067 (52.50)
2-1/2 (73.0) 2.222 (56.44) 2.469 (62.71)
3 (88.9) 2.761 (70.13) 3.068 (77.93)
3-1/2 (101.6) 3.193 (81.10) 3.548 (90.12)
4 (114.3) 3.623 (92.02) 4.026 (102.26)
5 (141.3) 4.542 (115.37) 5.047 (128.19)
6 4683y 5458 43863y 6-665 (154.05)
Table 17.2
Number of threads in a conduit opening without an integral stop
Number of threads per.inch Maximum{ number of
Trade size of conduit, Inches (mm OD) (25.4 mm) threads

1/ (21.3) 14 6

3/4 (26.7) 14 6

1 (33.4) 11+1/2 6

114 (42.2) 11-1/2 6

1-1 (48.3) 11-1/2 7

2 (60.3) 11-1/2 7

2-1p (73.0) 8 7

3 (88.9) 8 8

3-1p (101.6) 8 8

4 (113.3) 8 9

5 (141.3) 8 $)

6 (168.3) 8 $)

17.1.10 If a|luminaire has a single hub and the wiring compartment of the luminaire would not be
expected to bp used for\through wiring during installation, the throat diameter for conduit|sizes greater
than 1/2-inch fradesize (21.3 mm OD) may be less than that specified in Table 17.1 but|not less than
0.560 inch (14{22.mm).

17.1.11 If an integral conduit stop is provided in a conduit opening of an enclosure for Class I, Group A or
B locations, the threads shall be tapered 3/4 inch per foot (62.5 mm/m).

17.1.12 If an integral conduit stop is provided in a conduit opening of an enclosure for Class |, Group C
or D locations, the threads may be of the straight type or tapered 3/4 inch per foot (62.5 mm/m).

17.1.13 If an integral conduit stop is not provided in a conduit opening, the threads shall be tapered 3/4
inch per foot (62.5 mm/m).

17.1.14 Entries shall use a modified National Standard Pipe Taper (NPT) or National Standard Pipe
Straight (NPS) thread. The pipe thread form shall comply with the Standard for Pipe Threads, ANSI/ASME
B1.20.1. Entries shall not be smaller than trade size 1/2 nor larger than trade size 6 and shall provide for
five full threads of engagement with a conduit or fitting gauging at L1-1. NPT threaded entries shall
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conform to ANSI/ASME B1.20.1 except that entries shall gauge from flush to +3-1/2 turns beyond the L-1
gauging notch in lieu of the £1 turns described in ANSI/ASME B1.20.1.

17.1.15 Metric threaded entries shall comply with the requirements in 11.2.3.1 — 11.2.3.4, Threaded
Joints and Explosion Tests, Section 26. Means shall be provided to minimize abrasion to conductor
insulation.

17.1.16 Metric threaded entries shall have a permanent marking near the supply connection opening in
accordance with 74.28.

Exception: Luminaires which use a thread type other than NPT or NPS are not required to have the
marking in 74.28 when they are provided with an adapter to NPT or NPS thread form. The adapter shall
comply with the applicable construction and performance requirements in this Standard andl the Standard
for Explosioni-Proof and Dust-Ignition-Proof Electrical Equipment for Use in Hazardoys (Classified)
Locations UL (1203, Part VIII.

17.1.17 All ¢penings for connection to conduit, except those necessary for installation, shall be furnished
with metal plugs engaging at least five full threads.

17.1.18 A conduit hub not integrally cast with an enclosure, shall:

a) Haye a wall thickness before threading not less thanvthat of the corresponding trade-size
condulft;

b) Not|[depend on friction alone to prevent it from tufning; and

c) Comply with the Tests for Secureness of Conduit Hubs, Section 32.
17.2 Luminpires for Class Il locations

17.2.1 A lurinaire shall have provision-for connection to threaded rigid metal conduit ¢r other wiring
methods in agcordance with Article 502.in the National Electrical Code, NFPA 70.

17.2.2 Except as noted in 17:2.3, the conduit hub of a luminaire intended to be supporied by conduit
shall be proviped with a setscrew to secure the luminaire to the conduit. The setscrew shall be located to
the outside of|3-1/2 threads of the supply opening.

hub and can furn.oh the supporting conduit. It does not apply to a luminaire, such as a fluprescent type,
that is suspended at two or more points and cannot turn on the supporting conduit.

17.2.3 The fequirement in 17.2.2 applies to a luminaire, such as the pendent type, that th one conduit

17.2.4 Each conduit opening shall comply with the requirements in 17.1.9, 17.1.10, 17.1.13, 17.1.15,
17.1.16, and 17.1.18.

17.2.5 Entries shall use a modified National Standard Pipe Taper (NPT) or National Standard Pipe
Straight (NPS) thread. The pipe thread form shall comply with the Standard for Pipe Threads, ANSI/ASME
B1.20.1. Entries shall not be smaller than trade size 1/2 nor larger than trade size 6 and shall provide for 3-
1/2 full threads of engagement with a conduit or fitting gauging at L1-1. NPT threaded entries shall
conform to ANSI/ASME B1.20.1 except that entries shall gauge from flush to +3-1/2 turns beyond the L-1
gauging notch in lieu of the £1 turns described in ANSI/ASME B1.20.1.

17.2.6 Metric threaded entries shall comply with the requirements in 12.5 and the Dust Penetration Test,
Section 29. Means shall be provided to minimize abrasion to conductor insulation.
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17.2.7 If an integral conduit stop is provided in a conduit opening, the threads may be of the straight type
or tapered 3/4 inch per foot (62.5 mm/m).

17.2.8 If an integral conduit stop is not provided in a conduit opening, the threads shall be tapered 3/4
inch per foot (62.5 mm/m).

17.2.9 All openings for connection to conduit, except those necessary for installation, shall be furnished
with metal plugs engaging at least three full threads.

17.2.10 A conduit hub not integrally cast with an enclosure shall:

a) Have a wall thickness before threading not less than that of the corresponding trade-size
condui;

b) Not gepend upon friction alone to prevent it from turning; and

c) Comply with the Test for Secureness of Conduit Hubs, Section 32.

17.3 Leads
pecified in (a)

17.3.1 A lead that is intended for field-wiring connection shall have{a minimum length as s
— (c), as appligable:

a) If copnections are intended to be made within the luminaire enclosure — 6 inches (1(52.4 mm);

nnections are not intended to be made within the luminaire enclosure — 18 jnches (457.2

r

b) If cq
mm); 0
ire enclosure

c) 24 ipches (610 mm) plus the distance-between the sealing fitting and the luming

that is
or with

18 Disconneécting Means

18.1 A lumin
supply circuit |

specified in the marking when gonnections are not intended to be made within
n the luminaire enclosure, and-the luminaire is intended to have a sealing fittin

aire may be provided with means to automatically disconnect the lamphg
vhen the globe ‘assembly is unscrewed from the conduit-connected enclosure.

an outlet box
j installed.

Ider from the

18.2 The di and shall be

acceptable for]

sconnecting means shall disconnect all connections to the lampholder
the controlled load.

horto thaot ora At Ao~y
parrto—urat ar ot UrsCoTTecTte

18.3 All live
dust-ignition-proof enclosure.

ion-proof or a

19 Protection Against Corrosion

19.1 All ferrous-metal parts shall be protected against corrosion, except at joint surfaces, shaft openings,
and conduit threads, by zinc or cadmium coating, plating, enameling, painting, varnishing, or lacquering.
Joint surfaces and conduit threads may be electroplated with zinc or cadmium. For luminaires for Class Il
locations, the metal surfaces of a gasketed joint that is not directly accessible from outside the luminaire
after the luminaire is assembled may be coated with porcelain enamel.

Exception: Protection against corrosion need not be provided for a stainless steel part.

19.2 Brass, copper, or lead-alloy (terne) are not acceptable for coating a ferrous-metal part as a
protection against corrosion.
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19.3 An enclosure of ferrous metal other than stainless steel shall be subjected to the Rust-Resistance
Test, Section 31.

20 Materials Applied to Joint Surfaces

20.1 Painto

Exception No. 1:

r a sealing material shall not be applied to the contacting surfaces of a joint.

This requirement does not apply to sealing material that is applied to

the contacting

surfaces of a joint that is not intended to be and is not required to be opened to install or service the
equipment. The application of the material shall not increase the maximum clearance between joint
surfaces beyond the dimensions specified in this Standard and complies with the requirements in 26.19.

Exception No|
assembled, th
of paint if agi
does not pee

Exception No
luminaire is a
equivalent to
thin and unifo
the joint surfa

Exception No
metallic paint
threaded met

a) For
the su

b) For
Resist]

Exception No
nonmetallic p
Exception No
exposed dea
consideration

2: For a luminaire for Class Il locations, in a joint that may be opened after.t
e joint surface against which a gasket bears may be provided with a thin-and U
hg and compression tests show that the paint does not adhere to the|gaske
off the joint surface. See Supplement SA.

3: For a luminaire for Class Il locations, a gasketed joint not intended to be of
ssembled and provided with means such as welding, rivéting, upset screw f
reduce the likelihood that the joint will be opened, may have metal joint surfag
'm coating of paint if the paint and the gasket materialare acceptable for the
ce. See Sections SA3, SA4, and SA6 of Supplement SA.

. 4. A threaded joint surface or a threaded ‘epening for conduit may be p
or other noninsulating coating if the paintor.coating is acceptable for the tem,
bl surface and if the joint surface or opening with the paint or coating applied:

Class I locations, prevents the pasSage of flame, hot particles, or sparks cap
rrounding atmosphere during thelexplosion tests. See 26.10.

Class | and Class Il locations, complies with the requirements specified in
ance Test, Section 34.

. 5. A threaded joint surface or a threaded opening for conduit may be p

3 and if an.acceptable means of bonding is provided to maintain grounding ¢
i metal parts of the luminaire. In determining the acceptability of the mea
is to be.given to the effects of the environmental conditions.

he luminaire is
niform coating
t material and

ened after the
hreads, or the
es that have a
emperature at

rovided with a
berature at the

hble of igniting

the Electrical-

rovided with a

hint or other insulating coating if the construction complies with the requirements specified in

ontinuity for all
s of bonding,

20.2 Corros

on-inhibiting grease such as petrolatum or soap-thickened mineral oil may be

applied to the

metal joint surfaces before assembly. The grease shall be of a type that does not harden because of
aging, does not contain an evaporating solvent, and does not cause corrosion of the metal surfaces.

20.3 A corrosion inhibiting, non-drying, thickened mineral oil-based sealant that does not contain metal

particles shall

21 Fuses

211
Fuses, Sectio

be permitted to be applied to threaded joints.

n 27.

Fuses provided in a luminaire for Class | locations shall comply with Tests on Luminaires with

21.2 Unless provided with a factory seal, a luminaire for Class | locations having fuses shall be marked in
accordance with 74.3(p).
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22 Grounding and Bonding

22.1

All exposed dead metal parts of a luminaire shall be electrically connected together.

Exception: This requirement does not apply to a part that is not likely to become energized.

22.2 A non-metallic enclosure shall be provided with means for maintaining continuity between grounded
rigid metal conduit and dead metal parts within the enclosure.

22.3 All luminaires shall have provision for grounding all noncurrent carrying metal parts that are
exposed, or that are capable of being contacted by persons during normal operation or adjustment of the

d that are capable of becoming energized, in accordance with the requirements in the

equipment an
Standard for L

22.4 A suppl
identified as b
a) Cold
b) Marf

c) Marlk

Exception: TH
unless instruc
used as the €
connection wh

23 Porosity

23.1 Porosity
than 1/16 inch
surface shall n

23.2 Porosity
measurement
and shall not
including the h

uminaires, UL 1598.

emental external bonding terminal provided on the luminaire shall have arterm
bing intended for connection of the luminaire grounding conductor by being:

red green;

ed with the letter or word "G", "GR", "GRD", or "GROUND"yor
ed with the following grounding-terminal symbol: @

e external bonding terminal shall not be idéntified as an equipment grour
jons are included with the equipment indicating that the internal grounding ten
quipment grounding means and that the ‘external terminal is only a supplem
ere local authorities permit or require stuch a connection.

in Enclosure Materials

not in a joint surface shallnot be more than 3/32 inch (2.4 mm) wide and sha
(1.6 mm) deep. The minimum thickness of the wall from the bottom of a hole t
ot be less than 1/8.inch (3.2 mm), and shall not be affected by porosity holes.

in the joint surface greater than 1/64 inch (0.4 mm) wide shall be in
of the joint,width. Holes in the joint surface shall not be more than 1/16 inch
be morg~than 1/16 inch (1.6 mm) deep, and the specified minimum width of
olesshall be provided.

24 Luminair

241

nal that is not

ding terminal
minal shall be
ental bonding

Il not be more
b the opposite

Cluded in the
1.6 mm) wide
the joint, not

esforWetLocations

A luminaire that is marked "Suitable for Wet Locations " or "Suitable for Locations Having Deposits

of Readily Combustible Paint Residues" shall be subjected to the Thermal Shock Test, Section 30, and:

a) For other than a recessed luminaire which can be mounted in the ground or below grade level,
comply with the requirements for a Type 3, 3S, 4, 4X, 6, or 6P enclosure, as specified in the
Standard for Enclosures for Electrical Equipment, Non-Environmental Considerations, UL 50; or

b) For a recessed luminaire which can be mounted in the ground or below grade level, comply with
the requirements for a Type 6 or 6P enclosure as specified in the Standard for Enclosures for
Electrical Equipment, Non-Environmental Considerations, UL 50; or

c) Comply with the requirements for wet locations luminaires in the Standard for Luminaires, UL
1598, except that no water shall enter the enclosure.
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24.2 A gasket provided to exclude water shall be in addition to, but not in place of, the joints specified
elsewhere in this standard.

24.3 A fluorescent luminaire marked in accordance with 24.1, intended for outdoor installation, and not
provided with Class P thermally protected ballast equipment shall be marked as specified in 74.3(i).

PERFORMANCE

25 Temperature Test

25.1 When tested under the applicable conditions described in 25.3 — 25.25, a luminaire shall not attain a
temperature qn the exterior of the enclosure higher than specified in Table 25 1. For a luminaire subject to

deposits of cdmbustible-paint residues, see 25.26 — 25.28.

Table 25.1
Exterior surface temperature limits

Maximum temperature
lumirjaire for use in: °C °F
Class |, Groups|A, B, C, D a a
Class |, Group ¢ — Surgical Type 160 320
luminaire only
Class Il, Groupg E, F 200 392
Class I, Group [G 165 329

@ Operating temperature or class marked on luminaire.

25.2 The exterior surface temperature ofxa-luminaire intended for use where Class | and Class Il
conditions mgy exist simultaneously shall not-exceed:

a) 165 C (329°F) for a luminaire-for Class | and Class I, Group G, Groups F and G, ¢r Groups E, F,
and G| or

b) 200FC (392°F) for @'ldminaire for Class | and Class Il, Group E, Group F, or Group$ E and F.

25.3 Excepf] as noted~in 25.4, the operating temperature or temperature code shall[be based on
operation in ja 40°C.(104°F) ambient. If the temperature class is provided in lieu of [the operating
temperature, |t shall\be in accordance with Table 74.1.

25.4 For a luminaire marked for use in an elevated ambient, the operating temperature or temperature
class shall be based on operation in the elevated ambient for which the luminaire is marked.

25.5 An incandescent lamp luminaire is to be operated at rated maximum wattage. The test is to be
continued until equilibrium temperatures are attained.

25.6 Except as noted in 25.7 and 25.8, an electric-discharge lamp luminaire is to be operated at the
voltage and the frequency specified for the control equipment until equilibrium temperatures are obtained.
Also see 25.13 and 25.14.

25.7 A high-intensity-discharge lamp luminaire employing a self-ballasted lamp shall be operated at
rated lamp wattage.

25.8 A high-intensity-discharge lamp luminaire is to be operated as described in 25.9 — 25.12.
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25.9 A high-intensity-discharge lamp luminaire shall be provided with a nominal system consisting of
ballast, capacitor (if required), and lamp. The nominal system is to be determined by a test, with
components installed in the luminaire as intended, conducted at a 25 +5°C (77 1£9°F) temperature in
accordance with 25.10.

Exception: This requirement does not apply to a luminaire employing a self-ballasted lamp.

25.10 For a luminaire employing a high-intensity-discharge lamp other than the self-ballasted type, a
ballast and capacitor (if required) together with the appropriate lamp are to be energized at rated ballast
voltage until the lamp voltage stabilizes. A nominal system is considered to exist when the lamp wattage is
within £5 percent of its nominal value. If the application of rated ballast voltage does not result in a nominal
system, the input voltage to the ballast may be increased, with the concurrence of those concerned, to a

value greater than the rated ballast voltage to bring the lamp wattage up to within 5 percent

value.

25.11 The n
incandescent
25.10.

25.12 A stab
rated voltage
discharge lam
rated voltage

pminal system of a luminaire employing both a high-intensity-discharge
amp, which may operate at the same time, shall be determined inyaccordance

ilized sinusoidal voltage supply shall be provided, and the voltage is to be a
pf a separate ballast of a high-intensity-discharge lamp. For a combination

s to be applied to the ballast and the incandescent lamp or a self-ballasted

operated as d¢scribed in 25.5 or 25.7, as appropriate.

2513 An elg
operated unde

a) Clas

b) The

2514 For a
investigate a
the fluorescen

25.15 The IU
intended ambi
Temperature

ctric-discharge-lamp luminaire, other than one employing a self-ballasted |
r the abnormal conditions specified.in-25.14 unless:

s P thermally-protected ballast equipment is used; or

ballast is remote from the lumihaire.

fluorescent-lamp luminaire, the abnormal conditions are to be the same as
Class P thermally-protected ballast. For an electric-discharge-lamp luminaire
-lamp type, the"abnormal conditions are to be short-circuiting of the lamp term

minaire_i§/te be mounted as intended in a room that has provisions for m
ent temperature. The air flow in the test room shall not exceed 30 feet per miny
ariations of not more than 5°C (9°F) from the intended ambient are to bg

of its nominal

amp and an
with 25.9 and

djusted to the
high-intensity-

b and incandescent lamp luminaire or self-ballasted high-intensity-discharge Igmp luminaire,

lamp is to be

amp, is to be

hose used to
of other than
nals.

pintaining the
te (0.15 m/s).
added to or

subtracted fron[n the observed temperature reading.

Exception: Temperature variations of more than 5°C (9°F) may be added to the observed temperature
reading as necessary, if agreeable to those concerned.

25.16 The temperature of a ballast of a high-intensity-discharge lamp luminaire, other than a remote
ballast, shall be measured by the change-of-resistance method. Thermocouples are to be used for
measuring the temperature of other parts of a luminaire.

25.17 Except as noted in 25.18, a temperature test to determine external temperatures shall be
conducted at an ambient of 40°C (104°F).

25.18 In determining operating temperatures of a luminaire that is marked for use in an elevated
ambient, the test is to be conducted at the elevated ambient for which the luminaire is marked.
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2519 Except as noted in 25.20, to determine compliance with ordinary location requirements,
temperatures of internal components such as ballasts, lampholders, and lead wires are to be based on
tests conducted at a 25°C (77°F) ambient. See 74.21.

25.20 In determining internal temperatures of a luminaire intended for use in an elevated ambient, the
test is to be conducted at the elevated ambient.

25.21 In conducting the temperature tests, consideration is to be given to the heat transmission of a
color-corrective glass cylinder and to the effect of other components, such as a colored globe, a reflector,
or a guard, if provided.

25.22 A luminaire for Class 1l, Group E locations only is to be blanketed with magnesium dust (see 29.5)
during the test.

25.23 A lumijnaire for Class Il, Groups E and F; Groups E and G; Groups E, F, and‘G; Grodip F; Group G;
or Groups F and G locations is to be blanketed with grain dust (see 29.4) during the'test.

25.24 With

in 29.2 and is|
dust-circulatig
temperatures

25.25 Fora

eference to 25.22 and 25.23, the luminaire is to be installed inna test chambe
to be exposed to the circulating dust-air atmosphere until the“dust blanket is

n equipment is then to be de-energized and the luminairé-is to be operated u
are attained.

lighting luminaire intended and marked for use.where Class | and Class Il g

exist simultaneously, the marked operating temperature_or temperature code shall be

temperature 3

25.26 When

ttained during the test with dust blanket.

coated with paint as specified in 2528, the exterior surface of an enclosure

intended for ise where subject to deposits of combustible-paint residues shall not attain

higher than 1
40°C.

Exception: TH
(302°F) if the
hours of conti

25.27 When
temperature
ambient, or af

D5°C (221°F) when tested at 402C (104°F) or the rated ambient temperature

e exterior surface of an enclosure may exceed 105°C (221°F) but shall not
re is no apparent change in the paint coating, such as discoloration, after ng
huous luminaire-operation.

coated with-"paint as described in 25.28, the luminaire shall comply with
equirements for unclassified (ordinary) location luminaires when tested at
rated:ambient temperature if higher than 25°C. See 25.19 and 25.20.

r as described
stabilized. The
htil equilibrium

onditions may
based on the

for a luminaire
a temperature
if higher than

exceed 150°C
t less than 36

the applicable
n 25°C (77°F)

25.28 With

eferenceto25-26; the teated partsof atumimaire; inctudingthetampHousir

g, are to have

three coats of either a white nitrocellulose-base paint (containing at least 10 percent by weight of
nitrocellulose) or a white acrylic enamel applied with a brush and allowed to dry between each coat. The

final coat is to

be allowed to dry before the temperature test is conducted.

26 Explosion Tests

26.1

Joints in Enclosures for Class | Locations, and 26.2 — 26.18.

Equipment for use in Class | locations shall comply with the applicable requirements in Section 11,

Exception: This requirement does not apply to equipment for use in Class | locations that comply with the
requirements in Supplement SB, Alternative Joints in Enclosures, and Supplement SC, Alternative
Explosion Tests.
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26.2 The enclosure of a luminaire for use in Class | locations shall be tested in the presence of specific
gas- or vapor-air mixtures over the range of flammable or explosive concentrations of the gas- or vapor-air
mixture to determine:

a) The maximum explosion-pressure effects; and

b) The maximum propagation effects.

26.3 During the explosion tests described in 26.3 — 26.11:

a) The enclosure shall prevent the passage of flame to the surrounding atmosphere and sparks
capable of igniting the surrounding atmosphere;

b) The enclosure shall not burst or its joints become loosened; and

c) Thefe shall be no mechanical damage, other than breakage of the lamp) to[the electrical
compopents.

26.4 A serieg of at least 15 tests is to be conducted on each enclosure subjected to explosipn tests.

26.5 Lengthg of conduit as specified in Table 26.1 are to be connected to an enclosure |n which field-
wiring connecfions are intended to be made.

Table 26.1
Lengths of rigid metal conduitfor explosion tests
Class | hazardpus location Conduit length
groups Conduit trade size, inch Feet (m)
AZ B?| C? Less than 2 5,10, and 15 (1.52, 3.0%, and 4.57)
D Less than2 2 (0|61)
A? B?, (2 D? 2 and larger 15 (0l46)

& A luminaire maly be tested with shorter lengths of conduit if it is intended to have a sealing fitting attached to condliit sizes less
than 2 inches, lehgths less than 18 inches;-or both, and the valve is marked as specified in 74.29.

26.6 Any gagket provided.in‘addition to a required joint is to be removed for the explosion tgsts.

26.7 For the|explosion tests, the enclosure is to be installed in a test chamber that has inlet and outlet
connections t¢ the lines carrying the explosive mixture. The enclosure to be tested is to be tapped with
threaded holeg for connection to the inlet or outlet lines carrying the explosive mixture, gttachment of
explosion-pressure recording devices, and insertion of a spark plug for ignition. The length of conduit
attached to a wiring compartment is to be used for inlet or outlet connection to the lines carrying the
explosive mixture. A spark plug is to be located in the length of conduit at a distance of about 4 inches
(102 mm) from the outer end of the conduit. The explosive mixture is to be prepared by auxiliary
equipment capable of maintaining predetermined concentrations of the mixture.

26.8 The explosive mixture is to be allowed to flow into the enclosure being subjected to explosion tests
and into the test chamber until all of the original air has been displaced. Samples are to be taken for
analyses from the test chamber, within the enclosures subjected to tests, and the line carrying the
explosive mixture. The mixture within the enclosure being tested is then to be ignited by a spark plug.

26.9 Electronic waveforms recorded from pressure sensing devices are to be smoothed using either a 2-
kilohertz filter or a computer simulation of a 2-kilohertz filter.


https://ulnorm.com/api/?name=UL 844 2021.pdf

OCTOBER 11, 2021 UL 844 33

26.10 If a luminaire is intended to be provided with a paint or other coating on a threaded joint surface or
on threads of an opening for conduit, the explosion tests are also to be conducted on a sample provided
with such coating. See 20.1, Exception No. 4, ltem (a).

26.11 An enclosure of a luminaire for Class |, Group A or B locations, or both, that has flat or rabbet-type
joints is to be tested with the joints reduced to 75 percent of the total joint width to be used and with the
joints shimmed to give a clearance of 50 percent greater than the clearance to be used.

26.12 An enclosure of a luminaire for Class I, Group A or B locations, or both, that has threaded joints, is
to be tested with a threaded engagement of 75 percent of the total number of engaging threads to be
provided in production. The lateral clearance at the threaded joint is to be the maximum obtainable in
production luminaires, including maximum manufacturing tolerances.

a free internal
losure is to be

26.13 An erclosure of a luminaire for Class |, Group A or B locations, or both, thathas
volume greatgr than 30 cubic inches (492 cm®) and that has a shaft passing through‘the' end
tested with th¢ metal-to-metal shaft path reduced to 75 percent of the total path length.

26.14 Excej
be subjected

26.15 Anen

t for a surgical type, a lighting luminaire provided with a venting, section — see |
0 an additional series of ten explosion tests with 75 percent of-the venting arez

closure of a luminaire that has a labyrinth joint is to be tested with the joint wi

11.2.1.2 —is to
sealed.

dth reduced to

75 percent and the joint clearance increased by 50 percent.

26.16 A thr
percent of the

paded polymeric-to-polymeric joint is to be tested with the threaded enga
total number of engaging threads to be provided in production.

gement of 75

26.17 The eixplosive mixtures to be used in the eXxplosion tests are as specified in Table 26/{2.
Table 26.2
Explosive mixtures for explosion test
Class | hazardous location group Material Flammable range, per¢ent by volume

Acetylene 5.0-20.0
B Hydrogen 15.1-35J0
C Ethylene 4.0-90
D Propane 3.0-7(

A qion ne £ oot on fiod on maxl forca ot gmalhiaont oot
PTOSIUTPTOUT TP e SpelmU—anUTTTarRCU o o ST atarorer e termperata

26.18 Fore es lower than
I minus 25°C (minus 13°F), the explosion tests shall be determined by one of the following methods:

a) For explosion-proof equipment specified and marked for use at ambient temperatures lower than
minus 25°C (minus 13°F), the explosion tests shall be performed at the minimum ambient
specified, £5°C (x9°F) degrees. When the ambient specified is such that common materials within
the Group are not flammable, a test temperature shall be specified that represents the minimum
temperature at which the test gasses shown in Table 28.1 remain gasses, or

b) For equipment for use in Group C or D classified locations, rated not less than minus 60°C
(minus 76°F), not subject to pressure piling, and determined to comply with the flame propagation
requirements in 26.3, the equipment shall alternatively be subjected to the hydrostatic pressure
test using the test factors for low ambient rated equipment found in Table 28.1, based upon room
ambient explosion pressure tests, or
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c) The reference pressure shall be determined at room ambient temperature using the defined test
mixture(s), but at increased pressure. The absolute pressure of the test mixture (P) shall be
calculated by the following formula, using T, in °C:

P =100[293/T,,min+ 273)] (kPa)
or
P =14.6959[293 / T,, min = 273)] (psi)
26.18A.1 Fof explosion-proof equipment specified and marked for use at ambient temperatures greater

than 60°C (14

D°F), in addition to the tests of 26.18, flame propagation tests shall be ‘conduc

of the following conditions:

1) Ata

2) Atn
to the f

3)Atn
noted i

These tests 3
26.3(a).

26.18A.1.1 A
tested with th
lengths, gaps
through 26.16
factors above.

temperature not less than the specified maximum ambient temperature; or

brmal ambient temperature using the defined test mixture~at increased press
actors in Table 26.18A; or

brmal atmospheric pressure and temperature, but with the test gap increased
N Table 26.18A.

Il test sample joints are to be based upon the manufacturers maximum spec
e minimum specified joint length. Specially prepared test samples having

and engagements shall be employed. For Groups A, B, or A and B, test fac
are also required to beliniroduced into the test pressure or test gap in addit

ed under one

ure according

by the factors

re in addition to the explosion tests required to determine compliance with 26.2(b) and

fied gap, and
modified joint
ors per 26.11
on to the test

Table 26.18A
Test factors to increase pressure or joint test gap
Groups A& B Group C Grdup D
Temperature upto °C 27.5% H2 37% H2 55% H2
7.5% C2H2

60 1.00 1.00 1.00
70 1.11 1.04 1.05
80 1.13 1.05 1.06
90 1.15 1.06 1.07
100 1.16 1.06 1.08
110 1.18 1.07 1.09
120 1.20 1.08 1.10
130 1.22 1.09 1.1

26.19 When a sealing material is applied to a joint surface in accordance with Exception No. 1 to 20.1,
the explosion tests are to be conducted both with and without the sealing material in place.
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27 Tests on Luminaires with Fuses

271 A luminaire for Class | locations having fuses shall be subjected to overload and short-circuit tests
on the fuses to determine adverse effects caused by opening of the fuses in explosive gas- or vapor-air
mixtures.

Exception: A luminaire having cartridge fuses filled with noncombustible granular material need not be
subjected to the additional overload and short-circuit tests, if the luminaire is marked in accordance with

the requirements in 74.25.

28 Hydrostatic Pressure Test

28.1 Theen
for 10 secong
with Table 28

Exception No
calculations i
factor shall bq

Exception Noj
Pressure Tes

a) 2.2!
maximn

b) 3 ti
maximn

28.2 The hy
on the maximn
explosion test

closure of a luminaire for Class | locations that is subjected to explosion tests
s, without rupture or permanent distortion, an internal hydrostatic pressure
1 based on the maximum pressure obtained in the explosion tests on the enclq

1. The hydrostatic pressure test is not required to be performeéd when ma
hdicate a factor of safety based on the maximum internal explosion pressu
as specified in Table 28.1.

2: When the production-line hydrostatic pressure {est specified in Section 1
, Is conducted, the pressure for the hydrostatic testis not required to exceed:

b times the maximum internal explosion presstire, and more than 345 kPa (50
um pressure rise takes place in more than&milliseconds; or

mes the maximum internal explosion préssure, and more than 345 kPa (50 p
um pressure rise takes place in lessthan 5 milliseconds.

drostatic test pressure for anlenclosure of a luminaire with a venting section
um explosion pressure obtained with 75 percent of the vented area sealed i
s is required by 26.14.

shall withstand
in accordance
sure.

terial strength
re. The safety

(3, Hydrostatic

bsig) when the

sig), when the

s to be based
f this series of

Table 28.1
Safety factors for determining the strength of an enclosure
&, factor_for Test factor for hydrostatic pressure test for ambient to C? fest fac_tor for
Enclosure hydrostatic dalculations to
material or pgrt [ \Pressure test for Minus 40°C Minus 50°C Minus 60°C Minus 25°C
ambient to minus
25°C”
Cast metal 4 6 6 6.5 5
Non-metallic other 4 ¢ c c 4
than glass
Glass 4 6 6 6.5 c
Fabricated steel 3d 4.5 45 4.8 4
and aluminum
Cover bolts or 3 4 4.5 4.8 3
SCrews

@ For equipment in accordance with 26.18, where the equipment is not subject to pressure piling.

® Applies to equipment tested in accordance with 26.18A.1 (1) and (3).
¢ Undefined.

9 The enclosure shall withstand a hydrostatic pressure of at least twice the maximum internal explosion pressure without
permanent distortion and at least three times the maximum internal explosion pressure without rupture.
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28.3 A conduit seal in factory-sealed equipment shall withstand for 10 seconds, without rupture or
permanent distortion, a hydrostatic test pressure of four times the maximum explosion pressure obtained
on each side of the seal. When excessive leakage results in the inability of the test apparatus to maintain
the required pressure in a test of a seal for 2.0 inch (60.3 mm OD) or larger trade-size conduit with wires
sealed in place, equipment with a seal but without wires is to be used.

Exception: Equipment having a factory-installed conduit seal that is not subjected to explosion tests on the
conduit side of the seal shall withstand without rupture or permanent distortion the applicable hydrostatic
test pressure specified in Table 28.2.

Table 28.2
Hydrostati for fact installed it |

Conduit trade size Required hydrostatic pressure for Class | hazardous focations
psig (MPa)
inches (mm OD) Group A Group B GroupC Group D
12-2 (21.3-60.3) 6000 (41.4) 6000 (41.4) 1200 (8.3) 600 (4.1)
2-1/2-6 (73.0-177.8) 4000 (27.6) 4000 (27.6) 1200 (8.3) 600 (4.1)
28.4 The hydrostatic test pressure for an enclosure with aventing section is to be based on the

maximum exp

28.5 The hydrostatic pressure is to be applied at a rate.of 100 — 600 psig (690 — 4137 kR

until the requir
to prevent leal

29 Dust-Per

29.1 An enc
cooling cycles
is dust-ignition
as determined
Section SA5 o

osion pressure obtained with 75 percent of the vented section sealed.

ed internal pressure is reached. Gaskets or other means are not prohibited frg
age of water during application of pressure.

etration Test

osure of a luminaire for-Class Il locations shall be exposed for at least si
and for at least 30 hours'to a circulating dust-air atmosphere to determine tha
-proof with regard to exclusion of dust. There shall be no entrance of the dust i

by visual examination following the test described in 29.2. Also see Com
f Supplement SA.

29.2 The lu
around the Iu
connections.
apparatus an

inaire is~to be installed in a test chamber to permit free circulation of the dy
inairexThe test chamber is to be provided with a cover and with dust-air-in
heJluminaire is to be exposed to the dust-air atmosphere that is to be produce

a) per minute
m being used

heating and
the luminaire
hto the device
pression Set,

st-air mixture
et and -outlet
d by auxiliary

introduced into the test chamber

29.3 The tests are to be conducted at an ambient temperature of 10 — 40°C (50 — 104°F) and a relative
humidity of 40 — 60 percent.

29.4 Grain dust consisting of wheat or corn dust, or both, that has passed through a U.S.A. Standard
150-micron (100-mesh) wire cloth is to be used for the dust-air atmosphere if the luminaire is for Class I,
Group F, Group G, or Groups F and G locations.

29.5 Magnesium dust, all of which has passed through a U.S.A. Standard 250-micron (60-mesh) wire
cloth, 66 percent of which has passed through a 150-micron (100-mesh) wire cloth, and 22 percent of
which has passed through a 75-micron (200-mesh) wire cloth, is to be used for the dust-air atmosphere if
the luminaire is for Class I, Group E, Groups E and F, Groups E and G, or Groups E, F, and G locations.
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29.6 The wire cloth specified in 28.4 and 28.5 is to conform to the dimensional requirements for
Specification for Wire-Cloth Sieves for Testing Purposes, ASTM E11.

29A Dust-Penetration Test

20A1

A luminaire enclosure having joints in compliance with 12.1 — 12.7 shall be permitted to be

subjected to the test of 29A.2 following any Aging Tests of 11.1.12 item c) or Section 37, as are applicable.

29A.2 The luminaire enclosure shall first be subjected to the Pressure Test of 29A.3 followed by the Dust
Exclusion Test of 29A.4.

29A.3 Pres
enclosure for
be maintaine
subjected to t

29A.4 Follo
with ANSI/IEQ
a period of at
by visual exat|

30 Thermal

30.1 A lumi
the temperat
ounces (0.05]
the area of t
breaking of th

31

31.1 Anend
of the test spe

Exception No
comply with th

Exception Ng.

J

0 *1%, s. Any breathing or draining device may be sealed for this test if therp
. Any seals of the breathing or draining device shall be removed and thess
ne Dust Exclusion Test in the condition it is in after the completion of this|iest.

ving the Pressure Test of 29A.3, the Dust Exclusion Test shall be)performed

60529 for IP 6X, except that the level of depression shall be.inereased to at
least 8 h. There shall be no entrance of the dust into the luminaire enclosure
hination following the test.

Shock Test

re test (see Section 25) until equilibrium(témperatures are reached. Appro
P L) of ice water at a temperature not greater than 1.1°C (34°F) is then to be sp

e light transmission part as a resultof the test.

Rust-Repistance Test

losure of ferrous metal other than stainless steel shall show no visible rust at
cified in 31.2.

1. Locations where protection is impractical, such as sliding surfaces of hir
is requirement.

2: \Joint surfaces, conduit threads, shafts, and the like, need not co

requirement.

the luminaire
essure cannot
mple shall be

in accordance
east 4 kPa for
as determined

aire that is marked "Suitable for Wet Locations " is to be operated under th¢ conditions of

Ximately 1-3/4
ashed against

ne light transmission part having thé&’highest temperature. There shall be mo cracking or

the conclusion

ges, need not

mply with this

31.2 The enclosure or representative parts of the enclosure are to be subjected to a salt spray (fog) in
accordance with the Standard Test Method of Salt Spray (Fog) Testing, ASTM B117 employing a 5 percent
by weight salt solution for 24 hours. At the end of the test, the specimens are to be removed from the
chamber, washed in clean running water not warmer than 100°F (37.8°C) to remove all salt deposits from
the surface, and dried immediately. Corrosion products, other than rust, may be removed by light brushing
if required to observe corrosion of the underlying surface.

32 Test for Secureness of Conduit Hubs
321

General

32.1.1 A conduit hub in a polymeric enclosure or a hub not integrally cast with a metal enclosure shall
withstand the torque specified in Table 32.1 applied to a short length of rigid conduit threaded into the hub
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of the enclosure in the intended manner, without turning in the enclosure and without stripping of any

threads.
Table 32.1
Torque
Trade size of conduit, inches Torque, pound-inches (N-m)

1/2 and 3/4 800 (90.4)

1,1-1/4, and 1-1/2 1000 (112.9)

2 and larger 1600 (180.8)
32.1.2 A corjduit hub in a polymeric enclosure shall not pull apart or otherwise be damgged, such as

cracked or bro
32.2 Pullout

32.2.1 Alen
pounds (890 N

32.3 Bending

32.3.1
in a conduit h
the installed c
to produce the

from the equation:

In which:
Wis th

L is thd
weight

is suspended;

C is thq

weight of the conduit in pounds; and

L

ken, when subjected to the pullout and bending tests described in 32.2,14(and 3

2.3.1.

M—-0.5CL
W= ——""

b weight, in pounds, to be hung at the end of the conduit;

gth of rigid conduit is to be installed as intended in the conduit hub. A pulling
) is to be applied for 5 minutes in a direction parallel to the-Conduit.

A length of rigid metal conduit at least 1 foot (305 min) long of the intended size is
Ib. The enclosure is to be securely mountedsas intended in service, but posi
bnduit extends in a horizontal plane. A weight is to be suspended from the end
bending moment specified in Table 32:2. The magnitude of the weight is to &

b length-ef. the conduit, in inches, from the wall of the enclosure to the poin

y force of 200

o be installed
lioned so that
of the conduit
e determined

at which the

M is the bending moment required, in pound-inches.

For the S| system of units, the equation is

in which:

W and C are measured in kilograms,

M is in newton-meters, and

L is in meters

L

0.1M—49CL
W= —"—
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Table 32.2
Bending moment

Normal mounting plane of enclosure Bending moment, pound-inches®
surface?® Conduit trade size, inches (N-m)
Horizontal All 300 (33.9)
Vertical 1/2-3/4 300
1 and larger 600 (67.8)

used.

(255 mm) for a

2 If the enclosure surface may be installed in either a horizontal or a vertical plane, the vertical bending moment value is to be

® The test procedure may be terminated prior to attaining the values specified if the deflection of the conduit exceeds 10 inches

10-foot (3.05 m) length of conduit.

33 Vibratio

33.1 A lumi
supported by
33.2-335. 1
of constructio

33.2 A lumi

position for the test with the threaded hub connected to the lowér end of a vertical length of
conduit, 26-142 inches (673 mm) long, the upper end of which.is to be screwed into a thre
rigidly mountgd frame. The size of the vertical conduit is_to~Correspond to the smallest si:

conduit hub
during selecti

a) Lunpinaire size and mass;

b) Mo
c) Glo
d) Ref

e) Opt

33.3 A horiz
above the lov
driven eccent|

h Test

conduit trunnion, or pole) is to be subjected for 35 hours to thetibration tes
here shall be no damage to the joints or other explosion-proof.er dust-ignition
.

aire, complete with reflector and guard attached, iscto,be mounted in its inter

at may be provided on the luminaire. Among the factors to be taken into
bn of samples are:

nting;
pes, refractors, and similaroptics;
ectors; and

ons such as alternative guards.

ontal rod\is to be securely fastened to the vertical conduit at a point 4 inc
ver endhof the conduit in order to transmit a vibratory motion to the conduit
ficnThe horizontal movement in each direction of motion as illustrated in Figur

haire assembly intended for use where subject to vibration (fer”'example, a luminaire

t described in
proof features

ded mounting
threaded rigid
aded hub of a
re of threaded
consideration

nes (102 mm)
from a motor-
e 33.1is to be

1/32 inch (0.

mm) ata frn(y lency of 2000 r-yplne per minute.The total travel for each com

lete cycle is to

be 1/16 inch (1.6 mm). The vibration test setup for luminaires intended for stanchion, yoke, or trunnion

mounting is ill

334
luminaire.

33.5

ustrated in Figure 33.2.

If several reflectors are provided, the one with the largest diameter is to be attached to the

If the luminaire, such as a fluorescent lamp luminaire, has two threaded conduit hubs for conduit

suspension, only one of the hubs is to be connected to the vibration machine; the other hub is to be
connected to a vertical length of conduit in the normal manner.
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(See 32.3)

Figure 33.1

lllustration of vibration test displacement

% v

/ )
RIGIDLY I VERTICAL CONDUIT
MOUNTED | (FIXTURE TO BE
FRAME ] CONNECTED AT
LOWER END)
|
!
76=172 T
(673mm) i
| |
| |
| |
EXTREME | | EXTREME
FORWARD BN BACKWARD
DISPLACEMENT I DISPLACEMENT
| |
| |
4L/ TO MOTOR-DRIVEN
T T ™ ~<——" ECCENTRIC
-
(102mm)
L] = HORIZONTAL ROD
1/32"(0.8mm)
S3052A
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Figure 33.2

Vibration test setup for stanchion, yoke, or trunnion mounted luminaires

IS IS

RIGIDLY
MOUNTED
FRAME
_ VERTICAL
,~ CONDUIT
| 1/32" )
(673mm)
EX[TREME EXTREME
FORWARD BACKWARD
DI$PLACEMENT DISPLACEMENT HORE(%\ITAL
\ / TO MOTOR-DRIVEN
\ —s= ECCENTRIC
NIPPLE (STANCHION AND o 4" (102mm
FIXTURE T{BE MOUNTED 902 ELBOW ( )
PARALLEL WITH * ‘
HORIZONTAL ROD)
90° ELBOW

$30538

/NIPPLE (MINIMUM LENGTH

REQUIRED TO MOUNT FIXTURE)
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34 Electrical Resistance Test

34.1 The resistance of the grounding path at threaded joint surfaces or a threaded conduit opening on
which a metallic paint or non-insulating coating has been applied shall not exceed 0.003 ohm.

34.2 A direct or alternating current of 50 amperes is to be passed between the two points specified in
34.3 and the resulting drop in potential is to be measured between these points. The resistance in ohms is
to be determined by dividing the drop in potential in volts by the current in amperes passing between the
two points.

34.3 For threaded joint surfaces, the voltage drop is to be measured between two points, one on each of
the two parts of the equipment that comprise the joint. For a conduit opening, the voltage drop is to be

measured bet
conduit conne

veen two points, one on the equipment adjacent to the opening and the other
cted to the opening, and located 1/16 inch (1.6 mm) from the equipment.

35 Non-Metallic Enclosure Materials Tests — Class |

35.1

35.1.1 Non-r
with the requir|

35.1.2 Non-i
Enclosures
Enclosures/P4
Bonding Test.

35.2 Chemig

35.2.1 Samgp
Methods for I
Standard Test
Insulating Mat

35.2.2 The
specimens an
specimens ea

a) Res

General

ements in 35.4.

netallic electrical enclosures shall comply with® the requirements in the
or Electrical Equipment, Non-Environmental Considerations, UL 5
rts, Polymeric Enclosure Rigid Metallic Conduit Connection Test and Polyme

tal compatibility by material samples

les with like dimensions are(to be prepared according to the requirements in
Determining the lzod Pendulum Impact Resistance of Plastics, ANSI/AST
Methods for Flexural Properties of Unreinforced and Reinforced Plastics
brials, ANSI/ASTMB790.

alues for the-following physical properties are to be determined using
d speciméns that have been subjected to chemical exposure. A set of fiv
ch shall(be tested to determine the as-received values:

istance to impact in accordance with Standard Test Methods for Determi

on a length of

netallic materials shall comply with the requirements ineither 35.2 or 35.3, and shall comply

Standard for
0 Polymeric
ric Enclosure

Standard Test
M D256, and
and Electrical

as-received
B as-received

hing the lzod

Pendu

gl ot DAaciotonan AfDIosctine ANCQI/AQTRA MOEA.
T aC Tt e SIStanctUTT 1TaStUCS, 7 U NOT 7 YO T IV DZOU;

b) Flexural properties in accordance with Standard Test Methods for Flexural Properties of
Unreinforced and Reinforced Plastics and Electrical Insulating Materials, ANSI/ASTM D790; and

¢) Changes in weight and dimensions.

35.2.3 For each of the following test chemicals, a set of three sets of 5 samples [5 specimens each for
35.2.2 (a) — (c)] shall be exposed to a 100 percent saturated vapor in air of the chemical at 20°C to 25°C

(68°F to 77°F)

for a period of 7 days:

a) Acetic Acid (Glacial);

b) Acetone;

¢) Ammonium Hydroxide (20% by weight);
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d) ASTM reference fuel C;

e) Diethyl Ether;

f) Ethyl Acetate;

g) Ethylene Dichloride;

h) Furfural;

i) n-Hexane;

j) Methyl Ethyl Ketone;

k) Met

hanol;

[) 2-Nifropropane; and

m) Tol

Exception: TH
productis to i

35.24 The

liene.

e manufacturer is not prohibited from marking specific chemical atmosphere
e used and test for those chemical exposures only.

bhysical property values after chemical exposure{shall not be less than 85

values deternjined using as-received samples for 35.2.2 (a) and\(b).

Exception: A
values meets
conducted on

35.2.5 With

Exception: A
the intent of t
complete sam

35.2.6 Aset
a) Acc

b) Flar

material that has values less than 85 percent-and not less than 50 percent of t
the intent of this requirement when it complies with the explosion and hy
the complete sample subjected to thexchemical exposure.

regard to 35.2.2(c), shrinkage orweight loss shall not exceed 1 percent.

material whose shrinkagé or weight loss exceeds 1 percent of the as-receiveq
his requirement when it complies with the explosion and hydrostatic tests cor
ple subjected to the:chemical exposure.

of three complete enclosure samples shall be subjected to the following tests:
eleratedaging as specified in 35.3.3; and

hepath erosion test as specified in 35.3.5.

s in which the

percent of the

he as-received

drostatic tests

values meets
ducted on the

35.3 Chemical compatibility by complete end product tests

35.3.1

Sixteen (16) complete samples are to be tested as specified in 35.3.2 — 35.4.3.5.

35.3.2 For each of the following test chemicals, one enclosure shall be exposed to a 100 percent

saturated vap
a) Ace

b) Ace

or in air of the chemical at 20°C to 25°C (68°F to 77°F) for a period of 7 days:
tic Acid (Glacial);

tone;

¢) Ammonium Hydroxide (20% by weight);

d) ASTM reference fuel C;
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e) Diethyl Ether;

f) Ethyl

g) Ethy

Acetate;

lene Dichloride;

h) Furfural;

i) n-Hexane;

i) Methyl Ethyl Ketone;

k) Methanol,

1) 2-Nit

m) Toly

Exception: Th
specific chem

35.3.3 Three
a length of tim

in which:
D is thq

T,isth
operat

T,isth

opropane; and

ene.

b manufacturer is not prohibited from having an enclosure evaluated, and m
cal atmospheres for which the product is intended.

separate enclosure samples are to be conditioned in an oven at a temperatu
b (D) determined in accordance with the following:
~ 18262.5
- 2(AT/10)
18262.5
In D
T,=T+10|——
2 ! In?2

test time in days;

e maximum temperature in °C obtained on the enclosure in a temperature test
hg conditions;

e fest.oven temperature in °C;

arked only for

e (T,) and for

under normal

ATis Tl

o minys T,

Hygroscopic materials (most notably nylons) are not prohibited from being rehydrated in an ambient of 50
110 percent Relative Humidity, 23 £+3°C (73 +5.5°F) for 48 hours prior to materials testing. Either the test
time in days (D) or the test temperature (T,) is to be selected by the manufacturer based upon the aging
properties of the material. The number of days (D) selected shall not be less than 30.

Exception: Aging less than 30 days, for polymers with known aging behavior (such as having an assigned
Relative Temperature Index, RTI), meets the intent of this requirement. However, no test temperature shall
be greater than 50°C (122°F) above the maximum temperature used to establish the RTI.

35.3.4 The three samples subjected to the accelerated aging test of 35.3.3 and each of the samples
subjected to the solvent vapor exposure tests shall be individually subjected to the Hydrostatic Pressure
Test, Section 28, based on the test pressure obtained during the explosion pressure tests conducted as

described in E

xplosion Tests, Section 26.
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35.3.5 Samples subjected to the solvent vapor exposure test of 35.3.2 or accelerated aging test of
35.3.3, shall exhibit no visual erosion of any flamepath when subjected to 100 additional flame
propagation tests using the test method from Explosion Tests, Section 26.

35.4 Test for Accumulation of Static Electricity

35.4.1

35.4.1.1

General

the requirements in 35.4.2 or 35.4.3.

35.4.2 Meth

35421 An
resistivity of
specifications|

A nonmetallic external part with an area greater than 15.5 in? (100 cm?) shall comply with either

od A
non-metallic surface with area greater than 15.5 in? (100 cm?) shall’h
GQ or less at 23°C (73°F) and 50 percent relative humidity as defined b
or as determined by the testin 35.4.2.2.

35.4.2.2 The¢ resistance is to be tested on the enclosure or on parts_of\the enclosurg

electrodes 0.
centered on 3

D4 inch (1 mm) in width, 4 inches (100 mm) in length, 0:4 inch (10 mm) a
6 by 2.4 inch (150 mm by 60 mm) sample. The sample is-to be cleaned with

then with iso

ropyl alcohol, then once more with distilled water ¥efore being dried. Unto

hands, it is to|be conditioned for 24 hours at 23°C (73°F) and 50%percent relative humidity. T
er the same conditions. A direct voltage of 500-£10 Vdc is to be applied for ofe minute. The

carried outu
resistance is
them when th

he quotient of the direct voltage applied at the electrodes to the total current flg
b direct voltage has been applied for one minute.

35.4.3 Method B

35.4.31 An
the test specit

354.3.2 No
the nonmetall

onmetallic external part with ah-area greater than 15.5 in? (100 cm?) shall b
ied in 35.4.3.2 - 35.4.3.5.

sparks shall be observed when a grounded metal sphere is brought into gradu
¢ part, mounted as intended, after it has been electrostatically charged.

35.4.3.3 Thiee samples 6f.the part are to be conditioned for at least 48 hours at a relative

110 percent.

35.4.3.4 Imi
means of insu

hediately after removal from the low-humidity chamber, the samples are to be

bve a surface
y the material

. Two parallel
part are to be
distilled water,
iched by bare
he test is to be

wing between

e subjected to

al contact with

humidity of 25

supported by

lators in a room having a relative humidity not more then 35 percent and hav

ng all sources

of light, other

parts of the product using a Van de Graaf generator limited to 5000 volts.

han electrical sparks, eliminated. An electrostalic charge is to be sprayed on non-conductive

35.4.3.5 A 3/8 inch (9.5 mm) diameter grounded metal sphere is to be brought into gradual contact with
the non-conductive area of the sample.

36 Tests on Sealing Compounds

36.1

36.7 to determine its resistance to chemicals.

A sealing compound used in Class | equipment shall be subjected to the tests described in 36.2 —

36.2 The resistance to crushing of the sealing compound is to be determined on as-received specimens
and specimens exposed to chemical vapors. The crushing force after exposure is to be at least 85 percent
of the value determined using as-received samples. In addition, changes in dimensions and weight after
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exposure are to be determined. Shrinkage or loss of weight of more than 1 percent or an increase in
weight or swelling that changes the intended properties of the sealing compound does not meet the intent
of the requirement. See 36.8.

36.3 Cylindrical specimens 1/2 inch (12.7 mm) in diameter and 3/4 inch (19.1 mm) long are to be used
for the tests. At least 81 specimens are required — six for each chemical and three for as-received tests.
The samples shall be of uniform size and shape, having both ends perpendicular to the side of the
cylinder.

36.4 The specimens are to be exposed for 168 hours (7 days) to saturated vapors in air of the chemicals
specified in 35.2.3.

36.5 During
crazing, crack

36.6 After tH

and after the exposure, the specimens are to be observed for discolora
ng, leaching, or dissolving.

e exposure, three specimens from each chemical exposure are:to be

measured immediately after removal from the chemical vapor.

36.7 The oth
parallel plates]
(2.54 mm) per
the compressi

er three exposed specimens and the as-received specimens-are to be placed

and crushed with a compression-testing machine having a crosshead speg¢
minute. The load is to be applied perpendicular to the\axis of the cylindrical s
Ve force required to crack and break the specimens.is'to be recorded.

36.8 As an dlternative, tests to determine resistance of thé sealing compound to chem

conducted on
assembly, wit

a complete sample that incorporates the”sealing compound as intende
out cable or conductors. These tests areto consist of explosion and hydros

ion, swelling,

weighed and

between two
td of 0.1 inch
becimens and

icals shall be
H in the final
tatic pressure

tests in accorglance with Explosion Tests, Section26 and Hydrostatic Pressure Test, Secfjon 28 on the
complete sample after the sample has been expesed to the chemicals specified in 35.3.2.

no flame prop

37 Non-Metallic Enclosure Tests —Class Il

37.1 An encg
equivalent to
locations.

osure made of a_no-metallic material shall be subjected to tests to detern
comparable metal.enclosures that have been found suitable for use in Class

37.2 A non-mnetallic(enclosure shall comply with the requirements in 35.3.3, Accelerated

35.4, Tests for|
Non-Environm

Accumulation of Static Electricity, and the Standard for Enclosures for Electric
ental-Considerations, UL 50.

gation, rupture, cracking, breakage, or other damage to the sealing compound.

'here shall be

hine that it is

Il hazardous

Aging Tests,
al Equipment,

37.3 A non-metallic enclosure shall be such that the minimum widths of joints or shaft openings do not
decrease nor the maximum clearances increase beyond those specified, under all conditions of use. In
addition, tests shall show that no other adverse effects are expected to occur such as loosening of parts,
reduction in electrical spacings, ignition of the material from an electrical arc, or accumulation of
electrostatic charges.

37.4 Consideration is to be given to all variations in chemical composition, color percentage mix, or
molecular weight.

37.5 Prior to the test of SA5.3, diffusers, globes, refractors, lenses and similar optics that are made from
polymeric material shall be permitted to be subjected to short term-aging using the formula found in SA5.3
when all of the following applies:
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a) The polymeric material which forms the optic portion shall conform with the Standard for
Polymeric Materials — Long Term Property Evaluations, UL 746B with an established RTI value,
and used within this rating;

b) The polymeric material which forms the optic portion forms a part of a gasketed metal to
polymeric joint;

c¢) Air temperature is conducted measuring the lens internal service temperature, in addition to all
gasket internal service temperatures; and

d) The

For luminaire
closed in acc
Test, Section

38 Leakagq Test on Factory-Installed Conduit Seals

38.1 Afactq
dm?) of air pe

38.2 The tes
and wire insu

PART Il - LUMINAIRES FOR CLASS |, DIVISION 2, GROUPS A, B, C, AND D LOCATION

GENERAL
39 Details

39.1
requirements
Sections 40 —

Other than as noted in 39.2, a lumitaire for use in Class |, Division 2 locations shall ¢

maximum internal service temperature is used in the aging formula in SA5.3.

rdance with the manufacturer’s instructions prior to being subjected to the DJ
P9 or 29A.

ry-installed conduit seal shall not provide for the passage of meré than 0.007 o
" hour at a pressure of 6 inches (152 mm) of water.

t is to be conducted with wires sealed in place, using.the maximum number an
ation for which the seal is intended.

for a luminaire for usevin unclassified (ordinary) locations and with the re
42.

pened and re-
st-Penetration

ubic foot (0.20

d size of wires

S

pmply with the
quirements in

39.2 A luminaire for use in'Class I, Division 2 locations, but requiring Division 1 constructional features,

shall comply

CONSTRUCT

40 Enclosu
40.1

40.11
particles.

vith the appropriate requirements for a Division 1 luminaire.

ION

re

General

The electrical components shall be totally enclosed to prevent the escape of sparks or other hot

40.1.2 The enclosure shall be formed and assembled so that it will have the strength and rigidity
necessary to resist the abuses to which it is likely to be subjected without increasing the risk of fire due to
total or partial collapse with resulting reduction of spacings, loosening or displacement of parts, or other

serious defect

S.
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40.2 Supply connections

40.2.1 A luminaire shall have provision for connection to threaded rigid metal conduit or other wiring
methods in accordance with Article 501 in the National Electrical Code, NFPA 70.

40.2.2 Each conduit opening shall comply with the requirements in 17.1.9, 17.1.10, 17.1.13, 17.1.15,
17.1.16,17.2.2, and 17.2.3.

40.2.3 If an integral conduit stop is provided in a conduit opening, the threads may be of the straight type
or tapered 3/4 inch per foot (62.5 mm/m).

40.2.4
inch per foot (62.5 mm/m).

e tapered 3/4

40.2.5 A conduit opening shall be provided with not less than 3-1/2 threads.

40.2.6 All openings for connection to conduit, except those necessary for installation, shal| be furnished
with metal plugs engaging at least three full threads.

40.3 Lumingires for wet locations

40.3.1 A luminaire for Class I, Division 2 locations marked "Suitable for Wet Locations" shdll comply with
the requirements in Luminaires for Wet Locations, Section 24.

40.4 Protection against corrosion

40.4.1 All fefrous-metal parts shall be protected against corrosion by zinc or cadmium cdating, plating,
enameling, pajnting, varnishing, or lacquering. A luminaire shall also comply with the requirdments in 19.2
and 19.3.

Exception: Prqtection against corrosion-need not be provided for stainless steel parts.
41 Arcing and Sparking Parts

41.1 An arcipg or sparking part — such as a switch, a circuit breaker, a starter, a fuse, or the like — shall
be housed in an enclosute complying with the requirements for an enclosure for use in Clags |, Division 1
locations unlegs:

a) The|part is a ballast marked "Type HL" in accordance with the requirements in the Standard for
Fluorescent-Lamp Ballasts, UL 935.

b) The part is a cartridge fuse used as supplementary protection and the luminaire is marked in
accordance with the requirements in 74.24.

c) The part is a ballast having a thermal protector which is fully submerged in a potting compound,
or

d) The part complies with the requirements in the Standard for Nonincendive Electrical Equipment
For Use In Class | and Il, Division 2, and Class Ill , Divisions 1 and 2 Hazardous (Classified)
Locations, ANSI/ISA-12.12.01.
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PERFORMANCE

42 Temperature Test

Note: For the purposes of determination of the operating temperature or temperature code, the methodology is identical to the
methodology for the normal temperature test in the Standard for Luminaires, UL 1598.

42.1

A luminaire shall be tested under the conditions described in 42.5 -42.16.

42.2 Except as noted in 42.4, the operating temperature or temperature class is to be based on
operation in a 40°C (104°F) ambient. If the temperature class is provided in lieu of the temperature, it shall

be as specifie

d in Table 74.1.

42.3 For a
simultaneous
attained durin

424 Foral
class shall be

42.5 Tempe

42.6 Aninc
continued unt

42.7 Except
the frequency

42.8 A high{
lamp wattage

42.9 A high-

4210 The |
intended amb
Temperature

subtracted fro

uminaire intended and marked for use where Class | and Class Il conditi
y, the marked operating temperature or temperature code shall be baséd-on th
g the test with dust blanket. See 25.25 and 74.15.

iminaire marked for use in an elevated ambient, the operating temperature ¢
based on operation in the elevated ambient for which the luminaire is marked.

Fatures are to be measured on all parts of the luminajre including the lamp.

bndescent-lamp luminaire is to be operated at.rated maximum wattage. Th
| equilibrium temperatures are attained.

as noted in 42.8, an electric-dischargeslamp luminaire is to be operated at tf
specified for the control equipment-uatil equilibrium temperatures are attained

intensity-discharge lamp luminaire employing a self-ballasted lamp is to be op

intensity-discharge lamp luminaire is to be operated as described in 25.9 — 25,

ent temperature. The air flow in the test room is not to exceed 30 feet per min
variations”ofs not more than 5°C (9°F) from the intended ambient are to b
m the observed temperature readings.

bns may exist
e temperature

br temperature

b test is to be

e voltage and

brated at rated

12.

Uminaire is to pemounted as intended in a room that has provisions for maintaining the

ute (0.15 m/s).
e added to or

Exception: T¢

mperature variations of more than 5°C (9°F) may be added to the observe

d temperature

reading, as necessary, If agreeable [0 those concerned.

42.11

The temperature on a ballast of a luminaire is to be measured by the change-of-resistance

method. Thermocouples are to be used for measuring the temperature of other parts of a luminaire.

42.12 Except as noted in 42.13, a temperature test to determine operating temperatures is to be
conducted at an ambient of 40°C (104°F).

4213 To determine operating temperatures of a luminaire that is marked for use in an elevated ambient,
the test is to be conducted at the elevated ambient for which the luminaire is marked.

4214 Except as noted in 42.15, to determine compliance with ordinary location requirements,
temperatures of internal components such as ballasts, lampholders, and lead wires are to be based on
tests conducted at a 25°C (77°F) ambient. See 74.21.
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42.15 To determine temperatures of internal components of a luminaire intended for use in an elevated
ambient, the test is to be conducted at the elevated ambient.

42.16

In conducting the temperature tests, consideration is to be given to the heat transmission of a

color-corrective glass cylinder and to the effect of other components such as a colored globe, a reflector,

oraguard, ifp

rovided.

PART lll- LUMINAIRES FOR CLASS II, DIVISION 2, GROUPS F AND G AND CLASS Il LOCATIONS

GENERAL

43 Details

43.1 A lumin
comply with th
Sections 44 —

CONSTRUCT]

44 Enclosuine

441 Electric
escape of spa

442 Anenc
tested as desd

shall comply W
are not specifi

44.3 A gasks
if it is at a joint

44.4 The eng
45 Supply G

451 A lumin
accordance w

aire for Class I, Division 2, Group F, Group G, Groups F and G or Class, Ul |
e requirements for a luminaire for use in unclassified locations and with/the re
19,

ON

bl components shall be totally enclosed to exclude‘the entrance of dust and
ks or other hot particles.

osure that is of the gasketed type and is«intended to exclude the entrance of

ith the requirements in 12.3 and 124:-The width of joints and the maximum jo
bd.

t that is employed to make-an enclosure dust-tight shall be mechanically secu
that is opened for wiring\or for maintenance such as relamping.

losure shall comply, with the requirements in Section 40, Enclosure.

onnections

pcations shall
quirements in

o prevent the

dust shall be

ribed in Temperature Test, Section 48-and in Dusttight Enclosure Test, Section 49. A gasket

nt clearances

red or captive

aire shall have provision for connection of rigid metal conduit or other wirir
th-Article 502 for Class Il and Article 503 for Class lll locations in the Nati

Code, NFPA 7]

0.

g methods in

Tnal Electrical

45.2 A conduit opening having an integral conduit stop shall be provided with at least five full threads.

45.3 A conduit opening having an integral conduit stop shall be provided with at least five full threads.

a) A smooth and well-rounded integral conduit stop, having a throat or inner diameter as specified
in Table 17.1;

b) A smooth and well-rounded inner end as shown in Figure 17.1; or

c) Threads not exceeding the maximum number specified in Table 17.2 for the conduit size.

Exception: The opening need not comply with this requirement if instructions are provided in accordance

with 74.27.
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45.4 If an integral conduit stop is provided, it shall be smooth and well-rounded, having a throat or inner
diameter as specified in Table 17.1, except as noted in 45.5.

45.5 If a luminaire has a single hub and the wiring compartment of the luminaire would not be expected
to be used for through wiring during installation, the throat diameter for conduit sizes greater than 1/2-inch
trade size (21.3 mm OD) may be less than that specified in Table 17.1 but not less than 0.560 inch (14.22

mm).

45.6

or tapered 3/4 inch per foot (62.5 mm/m).

45.7

If an integral conduit stop is provided in a conduit opening, the threads may be of the straight type

If an integral conduit stop is not provided in a conduit opening, the threads shall be tapered 3/4 inch

per foot (62.5

458 Ifthet

wall, there shall not be less than 3-1/2 full threads.

45.9 All ops
with metal plu

4510 Acon

a) Ha
condu

b) Not

c) Con

4511 Excef
be provided W

4512 Ther
and can turn
fluorescent ty

46 Control

mm/m).

nreads for the connection of conduit are tapped all the way through a hole ir

nings for connection to conduit, except those necessary for\nstallation, sha
gs engaging at least three full threads.

duit hub not integrally cast with an enclosure shall:

e a wall thickness before threading not lessithan that of the correspond
t

depend upon friction alone to prevent it from turning; and

nply with the Test for Secureness of Gonduit Hubs, Section .

t as noted in 45.12, the conduit hub of a luminaire intended to be supported b
ith a setscrew to secure theluminaire to the conduit

bquirement in 45.11 applies to a luminaire, such as a pendant type, that has o
on the supporting“conduit. The requirement does not apply to a luminai
be, that is suspénded at two or more points and cannot turn on the supporting

Devices

46.1 A cont

mounted with|n"an enclosure that will exclude dust. See 44.1.

ol device such as a switch, a circuit breaker, a starter, a fuse, a ballast, and th

an enclosure

| be furnished

ing trade-size

y conduit shall

he conduit hub
re, such as a
conduit.

e like, shall be

47 Protection Against Corrosion

471

All ferrous metal parts shall be protected against corrosion by zinc or cadmium coating, plating,

enameling, painting, varnishing, or lacquering. A luminaire shall also comply with the requirements in 19.2

and 19.3.

Exception: Protection against corrosion need not be provided for a stainless steel part.
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48 Temperature Test

48.1
not exceed 16

48.2 The ma

5°C (329°F).

ximum temperature specified in 48.1 applies to the exterior of the luminaire.

A luminaire shall be tested under conditions described in 48.2 — 48.16, and the temperatures shall

48.3 Except as noted in 48.4, the operating temperature or temperature class is to be based on
operation in a 40°C (104°F) ambient. If the temperature class is provided in lieu of the operating

temperature, i

48.4 Fora l|
class shall be

48.5 An incd
continued unti

48.6 Except
the frequency

48.7 A high-
lamp wattage.

48.8 A high-i
48.9 The lun

intended ambi
Temperature

subtracted from the observed temperature reading.

Exception: Te
reading, as ne

48.10 The tg
the change-of
parts of a lumi

 shall be as specified in Table 741, See 74 11

minaire marked for use in an elevated ambient, the operating temperature’ o
based on operation in the elevated ambient for which the luminaire is marked.

ndescent lamp luminaire is to be operated at rated maximum wattage. The
equilibrium temperatures are attained.

as noted in 48.7, an electric-discharge-lamp luminaire’is t0 be operated at th
specified for the control equipment until equilibrium témperatures are attained.

htensity-discharge lamp luminaire employing a-self-ballasted lamp is to be ope

htensity-discharge lamp luminaire is to.be operated as described in 25.9 — 25.1

hinaire is to be mounted as intended in a room that has provisions for m
ent temperature. The air flow.in the test room is not to exceed 30 feet per mind
ariations of not more than-5°C (9°F) from the intended ambient are to be

cessary, if agreleable to those concerned.

mperature/of a ballast, if provided as part of the luminaire, is to be measureg

haire.

r temperature

test is to be

e voltage and

rated at rated

2.

aintaining the
te (0.15 m/s).
added to or

mperature variations of more than 5°C (9°F) may be added to the observed temperature

by means of

resistance method. Thermocouples are to be used for measuring the tempenrature of other

48.11

conducted at an ambient of 40°C (104°F).

48.12

Except as noted in 48.12, a temperature test to determine operating temperatures is to be

In determining operating temperatures of a luminaire that is marked for use in an elevated

ambient, the test is to be conducted at the elevated ambient for which the luminaire is marked.

48.13 Except as noted in 48.15, to determine compliance with unclassified (ordinary) location
requirements, temperatures of internal components such as ballasts, lampholders, and lead wires are to
be based on tests conducted at 25°C (77°F) ambient. See 74.21.

48.14 To determine compliance with unclassified (ordinary) location requirements, internal temperatures
of a luminaire intended for use in an elevated ambient, the test is to be conducted at the elevated ambient.
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48.15 In conducting the temperature test, consideration is to be given to the heat transmission of a color-
corrective glass cylinder and to the effect of other components such as a colored globe, a reflector, and a
guard, if provided.

48.16 The luminaire is to be operated in air as described in 48.9 until temperatures are constant. The
luminaire is then to be blanketed with grain dust as described in 25.23 and again operated until
temperatures are constant. The maximum temperature to be used for determining compliance with the
requirement in 48.1 and the marked operating temperature or temperature code, is to be calculated using
the formula:

]’é_

=T+

in which:

T is the calculated maximum temperature,

T, is the maximum temperature in air, and

T, is the maximum temperature with dust blanket.

49 Dusttight Enclosure Test

49.1 General

49.1.1 The ¢nclosure is to be sprayed with atomized water and no water shall enter the en¢losure.

measured 12
I'he water is to
ss than 5 fluid

49.1.2 A nogzle that produces a round pattern~3 — 4 inches (76 — 102 mm) in diameter
inches (305 mpm) from the nozzle, is to be used- The air pressure is to be 30 psi (207 kPa). ]
be supplied bly a suction feed with a siphen-height of 4 — 8 inches (102 — 204 mm). Not le

ounces per linear foot (485 mL/m) of testlength of the enclosure under test is to be applie
gallons (11 L) per hour. The nozzle is to be held 12 — 15 inches (305 — 381 mm) from the
the spray of yater is to be directed at all points of potential dust entry, such as seams, |
operating megchanisms, and the)like. A conduit may be installed to equalize the interna
pressures, buf is not to serve\as a drain.

PART IV - PQRTABLE LUMINAIRES

GENERAL

!

at arate of 3
nclosure, and
oints, external
and external

50 Details

50.1

These requirements cover portable luminaries for indoor use in hazardous (classified) locations,

Class I, Division 1, Groups A, B, C and D, and Class I, Division 1, Groups F and G, in accordance with the

National Electrical Code, NFPA 70.

50.2 Except as modified by this Part, portable luminaries shall also comply with the applicable

requirements in Parts |, V and VI of this Standard.

51 Protection of Glass Parts

51.1
damage upon overturning or dropping the lighting unit.

A substantial external guard, rim, or bosses shall protect glass parts of the lamp enclosure against
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52 Seal Between Lamp and Terminal Compartments

52.1 A lead wire or conductor shall be securely held and tightly fitted where it extends through the wall
between the lamp and terminal compartments. If a sealing compound or cement is used, it shall provide
and maintain a tight fit, neither soften nor crack under service conditions, and not be less than 5/8 inch
(15.9 mm) deep. The sealing compound shall neither flow nor creep at the operating temperature of the
lighting unit. A sealing compound that softens upon the application of heat shall have a softening point of
not less than 93°C (200°F) in accordance with the Standard Test Method for Softening Point by Ring-and-
Ball Apparatus, ASTM E28. A seal provided between the lamp enclosure and the terminal compartment
shall comply with the Tests For Sealing Compounds, Section 36.

53 Supply Connections

53.1 Cords,plugs, and provision for connection
53.1.1 A porfable luminaire shall have provision for connection of an extra hardvwusage flg¢xible cord as
defined in Arficle 400 of the National Electrical Code, NFPA 70, with a ‘grounding conductor. The

construction of the terminal enclosure shall enable the cord to be readily replaced.

53.1.2 Asur
shall be an ex
70, and the pl
configuration {

53.1.3 The s
be green with
equipment-grd

53.1.4 A pori
plug, or both,
flexible cord a

pical type luminaire shall have a cord and an attachment plug installed on the
fra hard usage flexible cord as defined in Article 400-ef.the National Electrica
Lig shall be acceptable for at least the same hazatdoUs locations as the unit
pecified for use in hospital operating rooms.

urface of the insulation of the equipment:grounding conductor of a power-sup
or without one or more yellow stripes_and no other conductor shall be so i
unding conductor shall be connectedo'the grounding terminal by means othe,

able luminaire other than the surgical type may be provided without a cord, §

5 defined in Article 400 of the National Electrical Code, NFPA 70, and the plug

wire grounding type and acceptable for-at least the same hazardous locations as the unit.

the plug or the
54 Terminal
54.1

Class |

5411 If eac

cord alone may bexinstalled on the luminaire during manufacture. See 74.30(d

enclosure

unit. The cord
Code, NFPA
and be of the

ply cord shall
dentified. The
I than solder.

n attachment

if marked in accordance with<74.30(d). If provided, the cord shall be an extja hard usage

J shall be a 3-
The cord and

)-

h.terminal is of a type that permits turning of a screw end, a head (wire-bindin

g screw), or a

nut in contact—with—strands—of the—Ttord—comnductor, thetermimat—enclosure shatt—cor

ply with the

requirements specified in the Explosion Tests, Section 26, and the Hydrostatic Pressure Test, Section 28,
and have joints in accordance with 11.1 — 11.4.3. The terminal enclosure shall be made of metal at least
1/8 inch (3.2 mm) thick.

54.1.2 If each terminal is of a type that provides a spacing of not less than 3/16 inch (4.8 mm) between
terminals, is insulated, and does not have a screw end or head (wire-binding screws) or a nut in contact
with strands of the cord conductor, the terminals shall be enclosed, but the explosion-proof construction
specified in 54.1.1 need not be provided. The entrance for the power-supply cord may be closed with a
molded-rubber or -neoprene bushing complying with 63.1 — 63.3.

54.2 Classll

54.2.1 If each terminal is of a type that permits turning of a screw end, a head (wire-binding screw), or a
nut in contact with strands of the cord conductor, the terminal enclosure shall comply with the
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requirements specified in the Dust Penetration Test, Section 29 and have joints in accordance with 12.1 —
12.7. Cast-metal parts of the enclosure shall be at least 1/8 inch (3.2 mm) thick.

54.2.2 If each terminal is of a type that provides a spacing of not less than 3/16 inch (4.8 mm) between
terminals, is insulated, and does not have a screw end, a head (wire-binding screw), or a nut in contact
with strands of the cord conductor, the terminals shall be enclosed, but the dust ignition-proof construction
specified in 54.2.1 need not be provided. The entrance for the power-supply cord may be closed with a
molded-rubber or -neoprene bushing complying with 63.1 — 63.3.

55 Cord Clamp and Strain Relief

55.1 A positive_mechanical cord clamp shall be provided that enables the flexible supply cord to be
readily replaced and does not permit strain at cord connections within the terminal enclosufle when tested
as specified ip the Strain-Relief Test, Section 65. If the cord clamp is threaded to the termingal enclosure, it
shall form a tight engagement or shall be secured against turning or loosening by méans of a setscrew or
the equivalent. The clamp shall be smooth and free from sharp edges that can damage the flexible cord.

56 Attachment of Parts

56.1 A thregded joint entering an explosion-proof and dust-ignition-preof lamp and terminal enclosure of
a portable lunpinaire shall be secured against loosening by setscrews‘or the equivalent.

57 Hook and Handle

57.1 A lighting unit shall be provided with a hook, unless mounted on a base or stand, and shall be
provided withja handle or the equivalent.

58 Casters and Wheels

58.1 Casterg, wheels, or both provided(on the floor-borne assembly of a portable lumingire shall be of
metal or shall|be electrically conductive nubber casters or metal wheels with electrically conductive tires.

59 External Metal Parts

59.1 Other than as noted\in 59.2, all external metal parts of a portable luminaire, including its base or
stand, that may be struck-by or strike against foreign objects shall be made of nonsparking material such
as brass or alpminum.

59.2 The extérnal parts of the base of a mobile surgical luminaire that may strike vertical objects shall be
made of nonsparking material such as brass or aluminum.

60 Switches

60.1 A switch provided in a surgical luminaire shall be 2-pole and shall have a current rating not less than
the maximum current that it controls

60.2 Other than as noted in 60.3, a switch for the control of an incandescent lamp or lamps shall be
acceptable for the control of tungsten filament lamps.

60.3 A switch need not comply with the requirement in 60.2 if:

a) Itis rated 3 amperes or more alternating current or 6 amperes or more direct current and is used
only for the control of a single candelabra-base lamp.
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b) The current rating of the switch is not less than the value specified in Table 60.1 and the lighting
unit is marked in accordance with 74.30(d).

Table 60.1
Switch ratings
Lampholder Minimum acceptable current rating of switch in amperes per lampholder
AC DC

Candelabra 3.6

Intermediate 3.6

Medium 12 20

Mogul 24 40
61 Spacings
61.1 Other than as noted in 61.2 and 61.3, the spacing between uninsulated live paris of opposite
polarity, and Hetween uninsulated live parts and metal that may be grounded shall not be|less than 1/4
inch (6.4 mm) through air or 3/8 inch (9.5 mm) over surface.

Exception: Th
a lampholder,
clamps, and t
lamp on which

61.2 If a ba
acceptable for|

Exception: A
damage after
thick.

61.3 Somee

b spacings specified do not apply between uninsulated live parts of a wiring dé
and dead metal that is part of the wiring device\(including mounting screws,
ne like), or between such live parts and that part of the dead metal surface @
the device is mounted in its intended manner.

rrier or liner of insulating material istused to provide spacings, it shall b
the application and not less than 0.028 inch (0.711 mm) thick.

parrier that is securely held in_place and not exposed or otherwise subject
nstallation may be less than-0.028 inch (0.711 mm) but not less than 0.013 ind

xamples of the spagings referred to in the Exception to 61.1 are illustrated in F|

bvice, such as
rivets, yokes,
f the portable

e of material

0 mechanical
h (0.330 mm)

gure 61.1.
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Figure 61.1

Component spacings

A) Uninsulated li
B
C
D) Dead metal pg

)
) Insulating mat
) Mounting scre]
)

E) Dead metal p3
F) Spacings to w
G) Spacings tow

PERFORMANCE

62 Temperature Test

62.1
shall:

When

a) No

SM100

e parts of a wiring device.
brial of a wiring device.

W of a wiring device.

rt of a wiring device.

rt of a portable lamp.

hich 61.1 applies.

hich 61.1 does not apply.

bperated continuously as described’in’ 62.3, temperatures obtained on a port

exceed a 30°C (54°F) riseyon the exterior of the handle or a 20°C (36°

able luminaire

) rise on the

insulafion and jacket of the cannection cord. Consideration is to be given to a greater than 20°C

(36°F)

sectiof of cord having a.fise ‘greater than 20°C (36°F) is within an enclosure. The te

the cd
tempe

rises dre to be determined with the unit covered with grain dust.

b) Not
unitm

rise on the insulation®and jacket if the cord is rated higher than 60°C (14(

mponents and~wiring within the portable lighting unit shall not exceed th
Fature limits. \When the device is for Class Il, Groups F and G locations, th

exceed.d 65°C (117°F) rise on the surface of an unpainted pine board on wh
by Bedaid or on which the light from the lighting unit may shine. The surface of

°F) and if the
mperatures on
bir acceptable
e temperature

ch the lighting
the unpainted

pine

ard is to be positioned harizantally or vertically as made possible by the g

jard, base, or

stand of the lighting unit to result in the most light absorption from the device.

c) Not exceed 200°C (392°F) for Class Il, Group F, on the exterior of the portable luminaire.

d) Not exceed 165°C (329°F) for Class Il, Group G on the exterior of the portable luminaire.

e) Not exceed 200°C (392°F) at a 40°C (104°F) ambient on the exterior of a portable luminaire
intended for use where Class |, and Class Il, Group F conditions may exist simultaneously.

f) Not exceed 165°C (329°F) at a 40°C (104°F) ambient on the exterior of a portable luminaire.
intended for use where Class I, and Class Il, Group F, Group G, or Groups F and G conditions may

exist s

imultaneously.

62.2 When determining the maximum temperatures specified in 62.1 (c) — (f), the lighting unit is to be
blanketed with grain dust. During the test the dust shall not char or ignite.
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62.3 An incandescent portable luminaire is to be operated at rated maximum voltage or higher if
necessary to obtain rated maximum wattage. A portable luminaire employing an electric-discharge-lamp is
to be operated at the voltage specified for the control equipment.

62.4 Temperatures are to be measured by means of 20 AWG (0.05 mm?) iron-constantan
thermocouples. The lighting unit is to be operated continuously in various positions at rated lamp or ballast
voltage with a lamp of maximum wattage, until constant equilibrium temperatures are attained.

62.5 In conducting the temperature tests, consideration is to be given to the heat transmission of color-
corrective glass cylinders employed in portable luminaires intended for use in surgical applications.
Additional tests may be required.

63 Accelerated Aging Test of Bushing

all not have a
ir oven for 70

63.1 A moldéd-rubber bushing provided at the cord entrance to the terminal enclosure sh
change in hardiness of more than five Type A durometer units as a result of exposure in an 3
hours at 100 42°C (212 + 3.6°F).

f the rubber is

63.2 When p
to be determin
durometer. Th

63.3 Thebu

ossible, the complete molded-rubber bushing is to be tested.“The hardness o
ed as the average of five readings with a gauge, such as-a Rex hardness g3
P bushing is then to be exposed in an air oven for 70 heurs at 100 £2°C (212 £

bhing or specimen is to be removed from the oven-and then cooled at room te

uge or Shore
3.6°F).

mperature for

'he difference
sure in an air

at least 4 houfs. The hardness is to be determined again as‘\the average of five readings. 1
between the qgriginal average hardness reading and the~average reading taken after expo
oven is the change in hardness.

64 Thread-Wear Test
hclosures that
ciable wear of
assembly and

64.1 A threafled joint between a metal.and a nonmetallic part of the lamp and terminal e
may be disturthed during intended maintenance or use of the luminaire shall not show appre
threads on thg nonmetallic part, and shall freely engage with a close fit, after 1000 cycles of
disassembly.

65 Strain-R¢lief Test

65.1 The strain relief at the point of supply cord entry into the terminal enclosure of the lumjnaire shall be
subjected to the strain-relief test described in 65.2 and 65.3. As a result of the test, there shall not be:
a) A displacementof 3/32ireh{24mm)-ermere-of theconduetorseenduscterinsutation, or outer

jacket of the flexible cord;
b) Any damage to the cord insulation, such as a cut, rip, or tear; or

c) Any damage to the portable lighting unit that could adversely affect compliance with the
requirements in this standard.

65.2 The portable luminaire is to be tested with each size and type of flexible cord as marked on the unit
in accordance with 74.30(b). The cord is to be cut cleanly at a right angle to its major axis and installed in
the enclosure under test so that the end of the jacket is located in its intended position as if the conductors
were to be connected to the terminals. However, there is to be no stripping of insulation and no connection
to terminals. The flush position of conductor, insulation, fillers, and jacket is intended to provide an
indicating means of cord displacement after application of the test force.
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65.3 The luminaire, and transformer or ballast enclosure, if provided, is to be mounted in a fixed position
and a direct pull is to be applied to the external extension of the cord. The strain relief at each point of
supply cord entry into an enclosure shall withstand a direct pull of:

a) For

b) For

the luminaire terminal enclosure, 90 pounds-force (400 N) for 1 minute; and

a transformer or ballast enclosure, 30 pounds-force (133 N) for 1 minute.

66 Rough-Usage Test

66.1

The lamp and terminal enclosures and the cord clamp of a portable luminaire not provided with a

base or stand shall not be impaired nor shall threaded engagements be loosened during the rough-usage

test described

66.2 The lu
formed from &
of the wire log
be extended

The free end

board (oraw
horizontal swi

67 Drop Test

67.1
while it is han
a height of 3 f

67.2 For the
that would no
remaining 5 g
concrete floor
68 ImpactT
68.1

would not be
the glass part]

The lafp and terminal enclosures and the cord clamp of a portable luminaire that ¢

If a pontable luminaire is other than the surgical type, for use in Class | locations, ang

O D)
nmroo.L.

minaire is to be suspended in a vertical position, with the cord clamp,\up, b
heavy solid wire. The power-supply cord is to be removed from the lighting un
p is to be connected to the lighting unit at its cord clamp. The other’end of the
hrough a screw eye secured to a solidly mounted vertical board,-2 inches (5
pf the lighting unit is to be pulled away from the board and allowéd to swing b3
boden block secured to the board) for 9000 times at a rate-of about 50 times p
hg distance at the threaded joint for relamping is to be @bout 6 inches (152 mm

Hled shall not be impaired when the luminaire is dropped onto a concrete floor
et (0.9 m).

first five drops, the luminaire, with cord connected as in service, is to fall free
rmally be the case if the luminaire were to fall from a horizontal platform to t
rops, the luminaire with cord’is to be held at various angles about 3 feet (0.9
and dropped.

est

subjected toa drop or overturning test, there shall be no loosening of assembly
5 when.subjected to an impact of 5 foot-pounds (6.8 J) as described in 38.2.

68.2 A2in

y a short loop
it and one end
wire loop is to
0.8 mm) thick.
ck against the
er minute. The

).

hn be dropped
ten times from

ly in a manner
he floor. In the
m) above the

of a type that
or damage to

th(50.8 mm) diameter steel ball weighing approximately 1.18 pounds (0.5

B kg) is to be

dropped vertically from a distance of 50-3/4 inches (1.3 m) on the glass part. The steel ball is to be
dropped once at the center and once at the side of the glass part while the glass part is secured to the
lamp enclosure of the luminaire unit as intended.

69 Overturning Test

69.1 A luminaire having a base or stand shall be subjected to an overturning test, unless it is provided
with a substantial base without a stand, or intended to be used as a surgical light in a hospital operating
room. The lamp and terminal enclosures and cord clamp shall not be impaired upon overturning the
luminaire on a concrete floor ten times in various positions of adjustment.
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70 Stability Test

70.1 A portable luminaire having a base or stand shall not overturn from the intended operating position
when:

a) Tilted 20 degrees from its vertical centerline; or

b) Placed on a horizontal floor and a direct horizontal pull of 12 pounds (53.3 N) is applied to the
lighting unit at 4 feet (1.2 m) above the floor, or at the maximum height of the luminaire if less than 4
feet (1.2 m).

70.2 The stability of a portable luminaire having a base or stand is to be determined with the luminaire
adjusted to the—mostunstabte—conditiontikety-tobe—encountered-in-its—intendeduseinctugling swiveling

and blocking df the casters and wheels with a 3/8 inch (9.5 mm) square rod.
71 Resistangce Test

71.1  The redistance of the grounding path between the grounding member. of the attachment plug or the
grounding terminal of the cord connector and exposed dead metal parts ofi the luminaire, [excluding the
resistance of the grounding conductor of the flexible cord, shall not exceed0.1 ohm.

71.2 The redistance may be determined by any convenient method except that if unacceptable results
are recorded, |either a direct- or alternating-current of 15 amperes is to be passed from the grounding
terminal to all|exposed dead metal parts, and the resultingédrop in potential is to be measpred between
these two points. The resistance in ohms is to be determined by dividing the drop in potential in volts by
the current in amperes passing between the two points.

PART V - MANUFACTURING AND PRODUCTION TESTS
72 Bonding(Test on Portable Luminaires

72.1 The mgnufacturer shall determine by a routine production-line test that the groundipng member of
the attachment plug, when provided, or the grounding conductor of the supply cord |is electrically
connected to dead metal parts ¢f portable luminaires.

73 Hydrostdtic Pressure-Test

73.1  When the hydrostatic pressure test specified in Hydrostatic Pressure Test, Section 2§ is conducted
in accordance|with.the Exception No. 2 to 28.1, each explosion-proof electrical enclosure shall withstand

without ruptute—or permanent distortion, _as a routine production-line test the hydrosiatic pressure
specified in 73.2.

73.2 The hydrostatic pressure within each enclosure is to be raised to 1.5 times the maximum explosion
pressure, and more than 50 psig (345 kPa). The pressure is to be applied for more than 10 seconds and
less than 1 minute.

PART VI - MARKING
74 Details

74.1 These marking requirements apply to the luminaires covered in Parts |, Il, lll and IV of this standard.
All markings shall be legible and prominent.
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74.2 A luminaire intended for use in more than one class, group, or division of hazardous locations may
require multiple markings appropriate for each use. For example, a luminaire for use in both Class I,
Division 2 only, and Class Il, Divisions 1 and 2 may require more than one temperature class marking. The
hazardous locations division need not be marked on the luminaire if the luminaire is suitable for Division 1

locations.

74.3 Each luminaire shall be marked with the following:

a) The manufacturer’'s name, identifying symbol, or other descriptive marking by which the
organization responsible for the product may be identified.

b) A distinctive catalog designation to specifically identify the luminaire.

c) Max

d) Lan
lamp i

e) An
the lun

f) Freg
emplo

g)Ani
for us
desigr

h) "CA
is em[
not leg
cande
lamph

imum voltage.

p type and maximum lamp wattage, if an incandescent lamp or a high=inten
5 employed.

ndication that the luminaire is suitable for a self-ballasted high-intensity-disg
hinaire has been investigated for use with such a lamp.

uency and ampere ratings, if an electric-discharge larmp other than a self-bz
yed.

ncandescent lamp luminaire of a self-ballasted high-intensity-discharge lamp t
only on an alternating-current circuit shalh'be marked with the term "
ation for alternating current, followed by the-word "only."

a)
-

UTION — Use of a lamp rated more than watts may result in a fire hazg
loyed in a surgical luminaire. The-marking shall be readily visible and perma
s than 1/8 inch (3.2 mm) high:.The maximum value to be inserted in the mg
abra and intermediate lampholders, 300 for medium lampholders, and 7
plders. If this marking is used; it may be considered to satisfy the marking requ

i) A fluprescent luminaire marked "Suitable for wet locations," intended for outdoor ir
not provided with ClassP thermally-protected ballast equipment shall also be marke
use orly."

Excepfion: A flugrescent luminaire with a simple reactance ballast.
j) Relamping-instructions.

Exception: Relamping instructions need not be provided if the method of relamping

sity discharge

harge lamp, if

llasted type is

hat is intended
ANC " or other

rd," if a switch
nent, in letters
rking is 75 for
50 for mogul
rement in (d).

stallation, and
d "For outdoor

s obvious and

it is unlikely that the luminaire would be disassembled for relamping at a joint other than the joint
intended for that purpose.

k) Mounting position limitations, if required, for example, "For vertical mounting, lamp base up,

only."

[) Designation of the hazardous location in which the luminaire is intended to be used: for example,
"Class, Group." In addition, a product for Division 2 only shall bear the wording: "Division 2," for

example, "Class , Division 2, Group

Exception: A luminaire for Class I, Division 2 locations only need not be marked to identify the
hazardous location group.

m) A cautionary statement for a luminaire for use in Class I, Divisions 1 and 2, Class I, Division 1,
or Class IlI, Division 2 locations consisting of the word "CAUTION" and the following or the
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equivalent wording: "To reduce the risk of ignition of hazardous atmospheres, disconnect the
luminaire from the supply circuit before opening. Keep tightly closed when in operation." This
marking shall also be provided on all covers for inspection or servicing of the luminaire that are
removable after the luminaire is installed. For a luminaire with disconnecting means as described in
Disconnecting Means, Section 18, the cautionary statement shall clearly indicate the necessary
precautions. For such a luminaire, the cautionary statement may consist of the word "CAUTION"
and the following or equivalent wording: "To reduce the risk of ignition of hazardous atmospheres,
disconnect from the supply before opening compartment other than lamp chamber. Keep tightly
closed when in operation."

n) Maximum operating temperature or temperature class as specified in Table 74.1 if the operating
temperature exceeds 100°C (212°F). The operating temperature or temperature class shall be
locate

naartha markina raauirad hy (1)
Rea—tre-Harigtrequiears v

o) If a
temper

pplicable, information regarding the use of external reflectors and the~diffefent operating
atures obtained using different external reflectors.

Except
differen
the ex
reflectq

p) A cg
use in
surfacq
wattag
wordin

q) Max
temper
254,4

jon: If the luminaire is marked to indicate the maximum of the temperatures g

ernal reflectors need not be provided. However, the marking shall specif
rs that can be used with the luminaire.

utionary statement for a luminaire, such as an incandescent luminaire, that i
Class Il, Division 1 locations or paint application aréas (see 7.1), and that can
temperatures exceeding the marked operating-temperature if equipped wit
b higher than the rated luminaire wattage:WARNING " and the following

imum ambient temperature for which the luminaire is acceptable. The ma
ature shall be 25°C (77°F) or, if'@pplicable, an elevated ambient temperature a
P.4, or 48.5.

r) A cg

utionary statement for. a-luminaire for use with low-pressure sodium lamps

locatio

could ignite if lamp is broken during relamping. To reduce the risk of fire or explosiq
that the area is dry and the atmosphere is free of ignitable gases or vapors befq

s consisting of the \word "CAUTION" and the following or equivalent word

btained using

t external reflectors, the operating temperature information pertaining to the dise of each of

y all external

5 intended for
have exterior
h a lamp of a
or equivalent

): "Risk of fire or explosion — Use lamp\rated W or less." This marking shall be
permamnent and shall be located where readily.visible during relamping.

rked ambient
s indicated by

in Division 2
ing: "Sodium
n, make sure
re relamping.

Disconhect the luminaire from the supply circuit before opening. Keep tightly clpsed when in

operatipn.”

74.4

In additjonto,'or as an alternative to, the marking requirement in 74.3(1), a luminaire
investigated apd-found to comply with the requirements for Class I, Division 1. Group D

that has been

ocations may

additionally or

alternatively be marked Class |, Zone 1, Group IIA.

74.5 In addition to, or as an alternative to, the marking requirement in 74.3(l), a luminaire that has been
investigated and found to comply with the requirements for Class I, Division 1, Group C locations may
additionally or alternatively be marked Class I, Zone 1, Group IIB.

74.6 In addition to, or as an alternative to, the marking requirement in 74.3(l), a luminaire that has been
investigated and found to comply with the requirements for Class I, Division 1, Group B locations may be
marked Class |, Zone 1, Group IIB plus Hydrogen.

74.7 In addition to, or as an alternative to, the marking requirement in 74.3(l), a luminaire that has been
investigated and found to comply with the requirements for both Class I, Division 1, Group A, and Class |,
Division 1, Group B locations may additionally or alternatively be marked Class I, Zone 1, Group IIC.
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74.8 In addition to, or as an alternative to, the marking requirement in 74.3(l), a luminaire that has been
investigated and found to comply with the requirements for Class |, Division 2, Group D locations may
additionally or alternatively be marked Class |, Zone 2, Group IIA.

74.9 In addition to, or as an alternative to, the marking requirement in 74.3(l), a luminaire that has been
investigated and found to comply with the requirements for Class I, Division 2, Group C locations may
additionally or alternatively be marked Class |, Zone 2, Group IIB.

74.10 In addition to, or as an alternative to, the marking requirement in 74.3(l), a luminaire that has been
investigated and found to comply with the requirements for Class I, Division 2, Group B locations may be
marked Class |, Zone 2, Group IIB plus Hydrogen.

74.11 In addition to, or as an alternative to, the marking requirement in 74.3(l), a luminaire| that has been
investigated gnd found to comply with the requirements for both Class I, Division 2, Group A, and Class |,
Division 2, Grpup B locations may additionally or alternatively be marked Class |, Zone 2, Grpup IIC.

74.12 A lumjnaire marked Group |IB may also be marked Group lIA.

74.13 A luminaire marked Group IIC may also be marked Group IlA, Group 1IB, or both Group IIA and
Group IIB.

Table 74.1
Temperature marking
Maximum operating temperature?

°C (°F) Temperature|class
450 (842) T1
300 (572) T2
280 (536) T2A
260 (500) T2B
230 (446) T2C
215 (419) T2D
200 (392) T3
180 (356) T3A
165 (329) T3B
160 (320) T3C
135 (2757 T4
120 (248) T4A
100 (212) T5
85 (185) T6

@ Based on a 40°C (104°F) ambient.

74.14 In addition to, or as an alternative to, the marking requirement in 74.3(l), a luminaire that has been
investigated and found to comply with the requirements for Class I, Division 1, Group E, F or G locations
may additionally or alternatively be marked Zone 20, 21, or 22.

74.15 In addition to, or as an alternative to, the marking requirement in 74.3(l), a luminaire that has been
investigated and found to comply with the requirements for Class Il, Division 2, Group F or G locations
may additionally or alternatively be marked Zone 22.
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7416 With reference to 74.3(n), the operating temperature or temperature class shall not identify a
temperature less than the maximum operating temperature.

7417 Except as noted in 74.18 and 74.22, the operating temperature, if marked in lieu of the
temperature class, shall be one of the temperatures specified in Table 74.1.

74.18 The marked operating temperature need not be one of the temperatures specified in Table 74.1 on
a luminaire for Class |, Division 1 or Class I, Division 2 locations if:

a) The luminaire is marked to indicate that it is for use only in a specific gas or vapor atmosphere;

b) The specific gas or vapor is identified in the marking;

c) Thelignition temperature of the specified gas or vapor is more than 5°C (9°E) bglow the next
higher femperature specified in Table 74.1; and

d) The lexposed surface temperature and marked operating temperature donot excegd the ignition
temperature of the specific gas or vapor.

74.19 The lopation and the method of the markings on the luminaire shall be as specified in[Table 74.2.

Exception: The markings required in accordance with 74.20 and-74.28 need not comply with the
requirements $pecified in Table 74.2.

Table 74,2
Marking locations“and methods

Clasg

and division

Location

Method?

Class I, Division

Class I, Division

Class Il, Division

1

1and 2

Outside of the-luminaire enclosure; shall
be visible/after installation of the
luminaire!

Same as Class |, Division 1 or inside of
the luminaire enclosure if readily visible
through the light transmission part or by
opening a door or removing a cover after
installation of the luminaire.

Same as Class |, Division 1 or inside of

Permanently attached m¢g
debossed; or molded in th

Same as Class |, Division|
stamped, paint stenciled,
stamped lettering or adhe
pressure-sensitive labels
with the Standard for Mar|
Labeling Systems, UL 96

Same as Class |, Division|

tal nameplate;
e enclosure.

1, or die-
ndelibly-
sive-backed
that comply
ing and

D.

2.

the luminaire enclosure if readily visible
through the light transmission part.

a1f it is specified|that'marking may be located on the inside of the luminaire enclosure, the marking may be on a paper label.

74.20 If space is not available on a luminaire for all of the markings required — for example, a luminaire
intended for use with or without reflectors, for use with several different types or sizes of lamps, for use
under different conditions, or a luminaire for which much information regarding conditions of use and
corresponding operating temperatures is required — some of this information may be on an instruction
sheet packed with the luminaire if:

a) As much of this information is on the luminaire as is practical, based on available space on the
luminaire;

b) All cautionary and warning statements required are on the luminaire; and

c) Reference is made on the luminaire to the additional information packed with the luminaire.
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74.21 A luminaire that has been investigated and found acceptable for exposure to Class | and Class |l
location conditions at the same time shall be marked with the following or equivalent wording: "Suitable for
simultaneous use in Class I, Group __ and Class I, Group __ locations " together with the operating
temperature or temperature class. The operating temperature shall not exceed the appropriate limit
specified in 25.2(a), 25.2(b), or 48.1. This marking shall be located near the marking required by 74.3 (I)
and (n).

74.22 In addition to the temperatures specified in Table 74.1, a luminaire for Class |, Division 2 locations
only may be marked with an operating temperature of 325°C (617°F), 350°C (662°F), or any operating
temperature exceeding 450°C (842°F).

74.23 Except for a fluorescent lamp luminaire in which each ballast is of the Class P thermally-protected
type or as nofed in 74.24, there shall be no marking on the luminaire, the carton or containgr in which it is
shipped, or oph material attached to or shipped with the luminaire to indicate or imply_that protection or a
protective deyice is provided in the luminaire or ballast.

pciated with a
luminaire and

74.24 With feference to the requirement in 74.23, a luminaire in which a ballast is ass
replaceable flise in a fuseholder external to the ballast, the carton or container for such a
material attached to or shipped with the luminaire may be marked:

a)Toi
b) WitI
c) Wit

ndicate the presence of the fuse;
information on fuse replacement; or

both markings.

74.25 A lun
marked: "Suit

74.26 Alum
Section 8.
74.27 If any

which the pov
attains a tem
permanently

equivalent stg

inaire intended for use where subject\to deposits of combustible-paint res
hble for Locations Having Deposits ofiReadily Combustible-Paint Residues."

naire may be marked with one er'more enclosure type designations — see En

er-supply conductors are intended to be connected, including such conducto
perature greater~than 60°C (140°F) during the temperature test, the lumi
marked "Forwsupply connection, use wires rated for at least °C (°H
tement. Thetemperature value shall be in accordance with the Standard for L

1598. This statement shall be located at or near the point where the supply connections a

and shall be d

learly:visible both during and after installation of the luminaire.

dues shall be

Closure Types,

point within a terminal box or wiring compartment of a permanently connected luminaire in

's themselves,
haire shall be
F)" or with an
uminaries, UL
e to be made,

74.28 A lunr

maire thathas beeminvestigatedand-foundtobeacceptabte foruseiman et

ated ambient

as mentioned in 25.4, 42.4, or 48.5 may be marked: "This luminaire is acceptable for operation in ambient
conditions not exceeding °C( °F)," or equivalent wording. This marking may be on the luminaire
or on an instruction sheet packed with the luminaire.

74.29 The marking specified in 74.27 shall comply with the marking requirements in the Standard for
Luminaires, UL 1598.

74.30 A luminaire that employs a cartridge fuse in accordance with 41.1(b) shall be marked, at a location
visible when the fuse is being replaced, with the following or equivalent statement: "Replace only with fuse
having the same voltage and current rating as the existing fuse. Fuse is for supplementary protection
only."

Exception: The luminaire need not be marked if the fuse is enclosed within a ballast.
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74.31 A luminaire that employs a cartridge fuse filled with noncombustible granular material in
accordance with the exception to 27.1 shall be marked, at a location visible when the fuse is being
replaced, with the word "CAUTION " and the following or equivalent statement: "Risk of Ignition of
Hazardous Atmospheres — Replace only with x fuse having the same voltage and current rating as the
existing fuse." The manufacturer is to insert identification of the fuse filled with noncombustible granular
material in the space marked "x ".

74.32 If a manufacturer produces luminaires at more than one factory, each luminaire shall have a
distinctive marking by which the luminaire may be identified as the product of a particular factory.

74.33 In accordance with the Exceptions to 17.1.9 and 45.3, instructions to install a fitting providing a
smooth, rounded inlet hole shall be provided if a conduit opening is not:

a) Provided with a conduit stop;

b) Welltrounded; or

c) Threaded as specified in Table 17.2.

74.34 Equipment having metric supply connection openings in accordance with 17.2.6| shall have a

permanent ma

74.35 A lum
shall be perm
"WARNING" 3
runs must hav|

74.36 Additiq

a) If it
require

b) Ap
replace

rking which includes the supply connection thread sizes type, and class of fit.

naire intended to have a sealing fitting installed. in(accordance with note (a)
anently marked where it will be readily visible ‘during and after installation v
nd the following equivalent wording: "To prevent ignition of Group __ atmosp
b a sealing fitting connected within ___inches of the luminaire."

nally, portable luminaries shall be provided with the following:

s necessary to use a flexible ¢ord rated over 60°C (140°F), the marking sh
d temperature rating of the cord.

prtable luminaire shall .be“provided with marking instructions regarding powg

to Table 26.1
vith the word:
heres conduit

bll specify the

er-supply-cord

ment. They shall include the following or equivalent information: "For replace

ment purpose

use _| AWG, Type ()" power-supply cord only." These instructions shall b¢ legible and
permament. They may_appear on a paper label if located within the terminal compartment and
protectpd from mechanical damage.

c) A lighting unit’ that is produced without the flexible power-supply cord, an attachment plug, or
both aftached shall be provided with instructions regarding the installation of thesel components.
These |instructions shall include all required information regarding an acceptable cord and
attachment plug that must be provided. These instructions shall be either a part of the permanent
markings, or on a removable tag or an instruction sheet provided with the lighting unit.

d) If a switch as specified in 60.3(b) and in Table 60.1 is employed, the portable luminaire shall be
marked "Use of a lamp rated more than __ watts may result in risk of fire." The marking shall be
clearly visible, permanent, and in letters not less than 1/8 inch (3.2 mm) high. The value to be
inserted in the marking is 75 for candelabra and intermediate lampholders, 250 for medium
lampholders, and 500 for mogul lampholders.

e) Each lighting unit employing a packing gland requiring dismantling during cord replacement shall
be provided with an instruction sheet covering the intended assembly of the packing gland to the
lighting unit.
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75 Installation Instructions
75.1 General

75.1.1 Luminaires shall be provided with documentation that includes all the instructional material
required by this standard.

75.2 Electronic medium for required instructions

75.2.1 The required instructional material of this standard may be provided additionally or alternatively
by electronic media under the following conditions:

a) Where all required instructional material is provided by electronic media, there shall be marking

on thel apparatus that contains the international symbol A (Reference No. 0434B|of 1ISO 7000),
along with the document number, revision level and location of the electronic/documentation (e.g.
URL, QRcode).

b) Where only some of the required instructional material is provided:by. electronic me¢dia and some
is prinfed:

1) there shall be marking on the apparatus that_eontains the internationgl symbol A
(Reference No. 0434B of ISO 7000), along withdhé/document number, revision level and
location of the electronic documentation (e.g. URL, QRcode); and

2) the printed instructions provided with the,apparatus shall clearly identify that additional
information is available electronically, along with the document number, revision level and
location of this electronic documentation (e.g. URL, QRcode).

Exception: For small electrical apparatus where some or all of the instructiongl material is to
be provided by electronic media, and where there is limited space for both the international

symbol A (Reference No..0434B of ISO 7000) and the document number revision level
and location of the electronic documentation (e.g. URL, QRcode):

a) the international symbol A (Reference No. 0434B of ISO 7000) spall be marked
on the @pparatus; and

b)printed instructions shall be provided with the apparatus that, as a minimum,
indicates the document number, revision level and location of [the electronic
documentation (e.g. URL, QRcode).

NOTE When eleétronte-documentationisreferenced-eitheronthedeviceoronthe pl;lltcd ;IIDtIulJ‘l;UIID, thetocation giVen can be the
specific location for the required instructions (e.g. direct link to the specific instructions), or can be a more general location. (e.g. the
URL for the overall manufacturer’s website). It is the manufacturer’s responsibility to assure that the location of the required
instructions is accessible by the user.

75.2.2 Where a QRcode is used to provide the required instructional material, and the QRcode contains
all required instructional material (as opposed to merely referencing a URL that contains required
instructional material), a document number and revision level need not be indicated.

75.2.3 Where some or all of the required instructional material is provided by electronic media, the
required instructional material shall be available in printed format upon request of the user.
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SUPPLEMENT SA - INVESTIGATION OF ELASTOMERIC GASKETS

SA1 Scope

SA1.1 This outline is for use as a guide in the investigation of elastomeric gaskets intended for use in
luminaires for Class Il, Division 1, hazardous (classified) locations. It is to be used to evaluate performance
and determine acceptability of constructions in which the gasket may or may not be secured by an
adhesive and the joint surfaces may or may not be painted.

SA2 General

SA2.1

The investigation is to include:

a)Arg
b) Ate

c) Det
the int

d)Ani
SA3 Physid

SA3.1 Infor
the material is

SA4 Accele

SA4.1 The e
to the joint sU
exception to 1

SA4.2 The
(that is, witho
higher.

SA4.3 The
temperature 1
the purpose @

view of information regarding properties of the gasket material;
st to determine that the gasket will not adhere to the joint surfaces after aging;

brmining if compression set of the gasket (or alternative conditioning) would a
bgrity of the dusttight joint; and

dentification test for follow-up purposes.
al Properties

hation relating to physical properties of the gasket material is to be reviewed
acceptable for use at the temperature to which-it will be subjected in service.

rated Air-Oven Aging Test

ccelerated air-oven aging is intended to determine if a gasket material will tran
rfaces. The results are to be used in determining compliance with the requi
2.3, 12.4, and Exception Nos::4 and 2 to 20.1 in this standard.

haximum temperature at'the gasketed joint is to be determined by testing the
it dust blanket) at antambient temperature of 40°C (104°F) or at rated ambien

barameters«for ‘the accelerated air-oven aging are to be calculated using
neasurediat-the gasketed joint. The calculations are to be based on testing fo
f calculations, the accelerated-aging period may be halved for each 10°C (18

dversely affect

o confirm that

sfer or adhere
ements in the

uminaire in air
t, whichever is

the maximum
50 years. For
F) increase in

test temperaturre.
SA4.4 The testtime and test temperafure are o be calculated using the following formula:
a) For test time:
~ 18262.5
- 2(AT/10)
b) For test temperature
18262.5
In—,
Ty =T+ 10

In?2
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in which:

D is the number of days for air-oven aging;

Tyisth
T,isth

ATisT

See SA4.5.

e maximum temperature in degrees C at the gasketed joint, see SA4.2;
e air-oven aging test temperature in degrees C; and

2_T1-

SA4.5 For the calculation described in SA4.4, either the test time (D) or the test temperature (T,) is to be

selected by thetumimaire manufacturer:

SA4.6 Two pamples of the luminaire housing with the gasketed joint assembly rep
production units are to be subjected to the air-oven aging. A third sample is to be_provide

control (as-re

SA4.7 At thg completion of the test, the samples are to be removed from.the-oven and allo
room temperature. The force required to separate the enclosure parts at the gasketed join
measured using tensile equipment employing a cross-head speed of 0.1 inch per minute

The forceto s
SA4.8 Thes

SA4.9 Amon
gasketed ass¢

a) Dets
b) Tran
c) Tran
d) Pee
e) Effe
f) The f
g) Othg

ived) sample for comparison with the samples subjected to the overraging.

parate the parts shall not exceed 100 pounds (44.8 N).
amples subjected to the oven aging are also to belvisually examined — see SAA

g the factors that are to be taken into consideration when determining the acqg
mbly after oven aging are:

rioration of the materials used in thejoint assembly;

sfer of gasket material to a joint'surface;

sfer of paint to a gasket;

ing off of paint from apainted joint surface;

ctiveness of an@dhésive used to secure a gasket;

prce requiredto separate a luminire at a gasketed joint — see SA4.7; and

r results-that may impair the dusttight construction of the luminaire.

SA5 Compregssion Set

SA5.1 Gene

SA5.1.1

esentative of
for use as a

wed to cool to
is then to be
2.5 mm/min.)

1.9.

eptability of a

ral

dusttightness of a gasketed joint by:

It shall be determined whether compression set of a gasket may adversely affect the

a) Determining the percentage compression set as described in SA5.2.1 — SA5.2.4; or

b) Conditioning a sample luminaire and then subjecting it to a dust-penetration test as described in
SA5.3.1 — SA5.3.3.

SA5.2 Compression set determination

SA5.2.1

The percentage compression set shall be determined as described in SA5.2.2 or SA5.2.3 and

shall not exceed 25 percent.
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SA5.2.2 The percentage compression set of closed-cell expanded rubber or open-cell sponge rubber is
to be determined in accordance with Compression Set Under Constant Deflection in the Standard
Specification for Flexible Cellular Materials— Sponge or Expanded Rubber, ASTM D1056. The test time
and temperature are to be determined using the formulae specified in SA5.3.2.

SA5.2.3 The percentage compression set of an elastomeric material other than expanded or sponge
rubber is to be determined by Method B of the Standard Test Methods for Rubber Property — Compression
Set, ASTM D395. The test time and temperature are to be determined using the formulae specified in
SA5.3.2.

SA5.2.4 The compression set is to be calculated using the following formula:

(to tl)
C=—"—"7-x100
(t,— 1))

in which:
C is the compression set in percent;
t, is the original thickness in inches;
t; is thi thickness in inches after the specified recovery period, and

t, is the thickness in inches of the spacer bar; that is the thickness of the compressed| gasket.
SA5.3 Dust|penetration

SA5.3.1 A qgample luminaire shall be conditioned; as described in SA5.3.2 and then subjected to the
Dust-Penetration Test, Section 29.

SA5.3.2 The luminaire assembled with allicomponents required for conducting the dust-pgnetration test
is to be cond|tioned in an air oven. The.lime and temperature for the conditioning are to pe determined
using the folldwing formula:

90
o(x=1)

D:

T,= T+ 10X~ 1)

in which:

D is the number of days for air-oven aging.
T, is the maximum temperature in degrees C at the gasketed joint — see SA4.2;
T, is the air-oven aging test temperature in degrees C; and

X is any number from 1 to 5 selected by the luminaire manufacturer. The same value is to be used
in both equations.

SA5.3.3 After conditioning, the luminaire is to be cooled to room temperature, and then, without
disturbing the gasketed joints in the assembly, the luminaire is to be subjected to the dust-penetration test.
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SA6 Identification

SA6.1 The gasket material and the adhesive, if used, shall be subjected to qualitative pyrolytic-gas
chromatographic analysis for follow-up identification purposes.
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