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INTRODUCTION
1 Scope

1.1 These requirements cover track lighting systems intended for permanent connection to sources of
supply in commercial or residential ordinary locations in accordance with the National Electrical Code,
NFPA 70. The track lighting systems covered by this standard are:

a) connected to a branch circuit not rated more than 300 volts and not more than 50 amperes; or

b) connected to a remotely located power source rated not more than 30 Vac or 60 Vdc and not
more than 25 amperes.

1.2 Deleted

1.3 These fequirements cover:
a) Trgck networks consisting of track and connectors;
b) Madno-, duo-, and multi-point canopies;

¢) Indandescent, fluorescent, and high intensity discharge(HID), and LED luminaife assemblies
intended to be electrically connected to and physically supperted by the track in track jnetworks and
canopies;

d) Mgunting means for the track; and

e) Acgessories.

1.4 These fequirements do not cover:

a) Busways intended for lighting,-receptacles, or other general-purpose adaptors covered by the
Standard for Busways, UL 857; ahd intended for use in accordance with Article 364 df the National
Electiical Code, NFPA 70; or

b) Trgck lighting systermis)for marine use aboard a ship or boat.

1.5 Track lighting systéms are not intended for use:
a) In et or damp locations;

b) In installations where the track is concealed;

¢) In hazardous locations;

d) Where subject to physical damage;

e) Where the track is extended through walls or partitions of building structures;
f) Where subject to corrosive vapors; or

g) In storage battery rooms.

1.6 A track lighting luminaire assembly that uses a tungsten-halogen lamp, fluorescent lamp, high-
intensity-discharge, or LED lamp shall also comply with:

a) The applicable requirements from the Standard for Luminaires, UL 1598, if rated more than 30
Vac or 60 Vdc; or
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b) The applicable requirements from the Standard for Low Voltage Lighting Systems, UL 2108, if
rated 30 Vac or 60 Vdc or less.

1.7 Light emitting diode (LED) components and subassemblies integral to lighting track or a luminaire
assembly covered by this standard shall comply with the applicable requirements of the Standard for Light
Emitting Diode (LED) Equipment for Use in Lighting Products, UL 8750.

2 Units of Measurement

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

2.2 Unless |ndicated otherwise, all ac voltage and current values mentioned in this stantliard are root
mean square|(rms).

3 Glossary

3.1 For the purpose of this standard, the following definitions apply. Some terms unique to track systems
are illustrated in Figure 3.1.
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Figure 3.1

Electrical fittings in a typical track system
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1 — Canopy (s€

1A — Mono- or
3.7)

1B — Multi-poir]
2 —End feed ¢
3 —Track (see
4 —Bus bar su

track section (s

5 —Bus bars —
support (see 3|

—~ I%@m@;fﬁ/ﬁﬁg =
yw@, T r@ u

BUS BAR ﬂ
BUS BAR SUPPORT @/
TRACK SECTION ® -T,
$B2935C 3 ¥
9
e 3.6) 6 — Straight intercept connector (see

3.23)

[duo-point canopy (see 7 — Floating feed connector (see 3.21)

t canopy (see 3.8) 8 — Canopy. for floating feed connector
(see 3.6)

bnnector (see 3.18) 9 — X¢shaped intercept connector (see
323)

3.46) 10 — L-shaped intercept connector (see
3.23)

bport— mounted inside
ee 3.5)

mounted inside\bus bar
4)

11 — Power pack (see 3.37)

12 — Adaptor (see 3.3 and 3.30)

13 — Luminaire head (see

14 — Luminaire assembly

15 — T-shaped intercept c
3.23)

16 — End cap (see 3.17)

17 — Adjustable intercept
3.23)

18 — Center feed connect

3.31)

see 3.30)

bnnector (see

tonnector (see

r (see 3.9)
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3.2 ACCESSORY - An attachment (such as a shutter, barn door assembly, or iris) provided by the
manufacturer for connection to a luminaire assembly.

3.3 ADAPTOR - A component of a luminaire assembly intended to mate with a track and provide
mechanical securement and electrical connection.

3.4 BUS BAR — A conductor electrically connected to the source of supply and physically located inside
a track (conductors in connectors are considered internal wiring). The bus bar provides power for
luminaire assemblies along the length of the track.

3.5 BUS BAR SUPPORT - An insert, usually made of a polymeric material, that runs the length of a
section of tra opening that
makes electri

ck and serves to sunnort the hus hars and to isolate them while nrovidina -an
PP g T

Cal contact between the bus bars and an adaptor possible.

3.6 CANOP|
to coverthe o

Y — A cover, either provided integral with or separate from a feed connector, that is intended
utlet box by securing to the outlet box feed connector or directly to the ceiling.

3.7 CANOP
provided with

Y, MONO- OR DUO-POINT — A canopy which mounts directly over an outlgt box and is
a section of track that can accept one or two luminaire assemblies at a time. A npono- or duo-

point canopy
connected to

3.8 CANOP
section of tra
constructed {
canopy.

3.9 CENTE
between two

3.10 CLASq
the Standard

is constructed such that additional lengths of track canfiot be mechanically
the canopy.

Y, MULTI-POINT — A canopy which mounts directly over an outlet box and is pr
ck that can accept more than one luminaire<assembly at a time. A multi-po
uch that additional lengths of track cannot.be mechanically or electrically con

R FEED CONNECTOR - An intercept connector provided with means fo
sections of track and to a power.source.

for Class 2 Power Units; UL 1310, or the Class 2 requirements of the Stan

b 2 CIRCUIT — A circuit supplied by an isolating source that complies with the req

r electrically

bvided with a
nt canopy is
nected to the

r connection

uirements of
Hard for Low

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

3.11 COMP
transformer.

DNENT — An.electrical device such as a lampholder, current-interrupting device | fuse wire, or

3.12 CONNECT@OR.— A generic term used to refer to an electrical fitting that connects:

a) Tragk'sections to each other (intercept connectors); and

b) A track system to a power supply (feed-type intercept connectors).

3.13 CURRENT-INTERRUPTING DEVICE — A component (such as a switch or breaker) intended to
stop the flow of current in a track network or luminaire assembly circuit.

3.14 DECORATIVE PART — A part of the luminaire, outside the enclosure, that has no safety function.

3.15 ELECTRIC SHOCK — A risk of electric shock is considered likely to occur at any part if the potential
between the part and earth ground or any other accessible part is more than 30 Vac or 60 Vdc and the
continuous current flow through a 1500-ohm resistor exceeds 5 milliamperes.
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3.16 ELECTRICAL FITTING — A generic term used to refer to each separate electrical portion of a track
system. (For example: adaptors, connectors, luminaire assemblies, and track sections are electrical

fittings.)

3.17 END CAP - A cover intended to close the open end of a track.

3.18 END FEED CONNECTOR - An electrical fitting intended to connect a source of supply to the end
of a track. The connector is provided with a knockout or canopy for permanent connection to a source of

supply.

3.19 FEED CONNECTOR - An electrical fitting (such as an end feed connector or a floating feed

connector) i

3.20 FITTIN
rather than a

3.21 FLOA
supply at an
bus bars in t

3.22 HEAV
amperes, bu
individual su

3.23 INTER
together. Th
connector th
connector.

3.24 KNOCQ
installation td

3.25 LAMP

(socket) to produce light.

3.26 LAMP]
enclose the |

diffuser or leps, a metal screen, or the like.

tanded-toconnectatrack network to a nower sunnly
1 Lid e

NG — A hook, stem, or other part of a track system intended primarily to perform
h electrical function.

[ING FEED CONNECTOR - An electrical fitting intended to cohnect a track t
e same manner as an adaptor connects to the bus bars.

Y-DUTY LIGHTING TRACK — A lighting track identified for use on circuits
not greater than 50 amperes. Each lighting fittingattached to a heavy-duty ligh
bplementary overcurrent protection.

CEPT CONNECTOR - An electrical fitting-intended to connect two or more se

b connector may be L-shaped, T-shaped, X-shaped, straight, or adjustable.
bt is also intended to connect a track-8ystem to the power supply is considered

provide an open hole forthe attachment of a permanent wiring system.

— A part, commonly.called a "light bulb" or "bulb" intended to be inserted into

CONTAINMENT BARRIER — A barrier that consists of the top, sides, ang
amp compartment. The barrier may consist of a metal housing, a polymeric encl

3.27 LAMP

a mechanical

b a source of

point along the length of the track. This is accomplished by attaching the comnector to the

bxceeding 20
ting track has

ttions of track
An intercept
to be a feed

KOUT - A precut portion ofia feed connector that can be readily removed at the time of

a lampholder

bottom that
bsure, a glass

QHPDDOAADTEN | AMDLIANI NN

intended,

A
U T UINTLL LAIVIT TTVUVLLJLTN L) IGIIIPI IUIUCI LI IGL, VVIIUII \JUIlllc\JlUU do

is

supported by the lamp, which is in turn supported by the luminaire assembly. Lamp-supported

lampholders

are usually constructed to accept lamps with prong connectors.

3.28 LIVE PART - A conductive part without basic insulation, where a risk of electric shock exists. The
neutral conductor is considered to be a live part.

3.29 LOW-VOLTAGE CIRCUIT — A circuit that operates less than 30 Vac or 60 Vdc and that is not
electrically isolated from the primary of a transformer or power supply.

3.29A LOW-VOLTAGE ISOLATED CIRCUIT — A circuit that operates at less than 30 Vac or 60 Vdc and
that is electrically isolated from the primary of a transformer or power supply.
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3.30 LUMINAIRE ASSEMBLY — An assembly consisting of a luminaire head and an adaptor. In this

standard, designs where the luminaire head and adaptor are manufactured as a one-piece
identified as an integral luminaire assembly.

3.31
components and parts necessary for connecting the lamp compartment to the adaptor.

assembly is

LUMINAIRE HEAD — An assembly that includes a lamp enclosure or lamp compartment and any

3.32 MOUNTING MEANS - Hardware (such as screws or clips) provided for mechanically securing a

track to a mounting surface.

3.33 OPEN HOLE - An aperture in an enclosure that is not covered or filled by another part.

3.34 OPENING — An aperture in an enclosure that is covered or filled by a plug or knockout
the potential f becoming an open hole.

3.35 PACKAGING OF TRACK - A single section of track individually wrapped\or multipl
track packaged together.

3.36  PENDANT-TYPE TRACK - A ceiling-mounted track system in“which the track
connectors afe suspended from the ceiling by a metal stem, metal chain,Jor metal cable.

3.37 POWHR PACK - Generally a separate unit connected between the track and the a
luminaire asgembly. It is provided with a switching power\supply, linear power supply,
transformer to supply power to a track lighting luminaire.

3.37.1 RACEWAY — A channel which serves to enclose wires or cables. Some examples
are: rigid metal or nonmetallic conduit, electrical méetal tubing, conduit fittings, flexible metal o
conduit, flexile metal or nonmetallic tubing, metal or nonmetallic surface raceway.

3.38 RECE$SED CHANNEL — A metal channel intended to be recessed into a wall or ¢
means provided for securing a track lighting system within it. The channel may be integral with

3.39 RECE$SED LUMINAIREG-ASSEMBLY — A luminaire assembly intended for inst
recessed channel such that allor part of the luminaire head is recessed into a wall or ceiling
assembly, where only the stem and/or adapter is recessed when installed, is not considere
luminaire assembly.

3.40 RECE$SEDFRACK — A track intended to be installed in a recessed channel such tha
the track is bghind\the mounting surface.

and that has

b sections of

sections and

Haptor of the
or isolating

of raceways
r nonmetallic

eiling with a
the track.

allation in a
. A luminaire
 a recessed

all or part of

3.41 STRAIN RELIEF DEVICE — A knot, bushing, or the equivalent intended to prevent stra
transmitted to a wire or cord at a termination point.

3.42 SURFACE-MOUNTED TRACK — A non-recessed track.

in from being

3.43 TERMINAL, PRESSURE-WIRE - A terminal where one or more conductors are clamped under a

pressure plate or saddle by one or more screws or nuts.

3.44 TERMINAL, PUSH-IN — A terminal where the stripped end of a conductor is pushed into the
terminal and the clamping pressure is maintained by a spring mechanism, without the use of screws.
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3.45 TERMINAL, WIRE-BINDING SCREW - A terminal in which a single conductor is clamped directly
under the head of the screw when it is tightened. The single conductor is either bent around the screw in a
3/4 loop or is otherwise retained by interference fit.

3.46 TRACK — An enclosure that houses the bus bars and that houses or is integral with the bus bar
support. Track is usually made of extruded material that usually resembles an "H" in cross section, with
two vertical members connected by a horizontal member. The bus bar support and bus bars are factory-
mounted in the lower half of the "H" and the connection of luminaire assemblies is accomplished through
the open bottom.

3.47 TRACK NETWORK - An electrical distribution system consisting of track and connectors.

3.48 TRACK SYSTEM — A complete assembly that includes a track network, mounting-nardware, and
one or more luminaire assemblies.

4 Compongnts

4.1 Exceptlas indicated in 4.2, a component of a product covered by this'standard shall cdmply with the
requirementg for that component. See Appendix A for a list of standards\covering compongnts generally
used in the pfoducts covered by this standard.

4.2 A componentis not required to comply with a specific requirement that:

a) Inyolves a feature or characteristic not required.in the application of the component in the
product covered by this standard, or

b) Is guperseded by a requirement in this standard.

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

4.4 Specifi¢ components are incamplete in construction features or restricted in |performance
capabilities. |Such components are: intended for use only under limited conditions, su¢h as certain
temperatureg not exceeding specified limits, and shall be used only under those specific conditions.

5 Undated|References

5.1 Any unglated reference to a code or standard appearing in the requirements of this standard shall be
interpreted ap referring to the latest edition of that code or standard.

CONSTRUCTION - TRACK SYSTEMS
6 Assembly

6.1 The electrical portion of each electrical fitting shall be completely assembled and wired prior to being
shipped from the factory.

Exception: An "X" or "T" shaped intercept connector complying with 33.2 and 81.1 need not be prewired
prior to being shipped from the factory.

6.2 Adaptors shall be of such construction as to preclude the user from making electrical connections.
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Exception: A pendant adaptor intended for cord or chain suspended luminaires may have provision for
making electrical connections if the adaptor complies with Section 52, Pendant Luminaire Adapter.

7 Packaging

7.1 If a feed connector is intended to be used with a separable canopy, the canopy shall be included in
the same package as the feed connector or marked as specified in 82.4 with a marking that is visible
during installation or mounting of the track.

8 Enclosures

8.1 When artrack ayotclll is-instatted-as-intet |dcd, att ap:;uco, VV;IUD, componet |tc, andHeads or terminals
for connection of supply wires shall be enclosed in accordance with 8.2 for a track network*and 40.1 for a
luminaire asspmbly.

8.2 An encl]rsure for a track network as specified in 8.1 shall be constructed of:
a) Metal; or

b) A pplymeric material that complies with the requirements in 8.5;

8.3 A canopy shall be made of metal at least 0.016 inch (0.4mm) thick or of a polymeric|material that
complies withj the requirements in 8.5.

8.4 The minimum wall thickness of a pendant mounted metal stem shall be:
a) 0.025 inch (0.64 mm) without threads or with pressed (rolled) threads; and

b) 0.040 inch (1.02 mm) with die-cut threads.

8.5 A polymeeric material used as an englaosure for a track network shall comply with:
a) Thg requirements in Table-8.7;
b) Thg requirement in 8(6;
c) Thg Normal Temperature Test, Section 54;
d) Thg Polymeric Enclosure Impact Test, Section 61; and

e) Thg Mold Stress Relief Distortion Test, Section 57.

Exception No. 1: A small part as described in 8.7 that is not used for direct support of a live part need not
comply with the requirements in (a) — (e).

Exception No. 2: A polymeric material that is not rated for or does not comply with the hot wire ignition or
high current arc resistance to ignition requirements in Table 8.1 may be determined to be acceptable if the
part fabricated with the polymeric material is tested in accordance with, and found to comply with, the
applicable tests for stationary equipment described in the Standard for Polymeric Materials — Use in
Electrical Equipment Evaluations, UL 746C.

Exception No. 3: A polymeric material associated with a track intended for connection to a Class 2 circuit
need not comply with Table 8.1 but shall have a minimum flammability rating of HB.
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Network polymeric material requirements

Table 8.1

¢ An enclosure
no uninsulated|

4 An enclosure
inch (0.8 mm)

¢ An enclosurel

Properties
Resistance to ignition Electrical
Minimum
Mini dielectric Comparative
Applications i mlmtl:'rlr']t Minimum hot Minimum high breakdown tracking index
PP arglr:sas; ity wire (HWI)° current (HAI)® strength® (CTI)®
Maximum Maximum Maximum
performance performance performance
level category level category | Minimum volts | level category
Enclosure® L V-0 - 3 - -
Enclosure — indlirect support of V-0 - 3 - -
live parts®
Enclosure — difect support of live V-0 4 3 5000 5
parts®
V-0 4 3 5000 5
Bus bar suppoft V-1 3 2 5000 5
@ The flammabllity classification is to be determined by the tests described in the Standard.for Tests for Flammability of Plastic
Materials for Pprts in Devices and Appliances, UL 94.
b Tests are to He conducted in accordance with the Standard for Polymeric Materials * Short Term Property Evaluations, UL 746A.

of an electrical fitting that is not used for direct or indirect support of live parts (such as cover) and w
live parts enclosed.

in direct contact with insulated live parts or where uninsulated live parts are enclosed and spaced gieater than 1/32

rom enclosure.

in direct contact with or within 1/32 inch (0.8 mm) of uninsulated live parts.

here there are

8.6 A polymeric material used in the construction of a part shall have a temperature rating c

the temperat

Exception: A
if the small p
electrical ins

8.7 Asmall
a) Ha

b) Ha

Lire measured on the part during'the temperature test.

polymeric material used\for a small part as defined in 8.7 need not have a temp
art is not used for the. direct or indirect support of a live part or if the small part
ilation.

part is one that:
5 a volume not exceeding 0.012 cubic inches (0.2 cm?);

5.2 Maximum dimension not exceeding 1.2 inches (3.0 cm); and

pnsistent with

erature rating
s not used as

c¢) Cannot propagate flame from one area to another or act as a bridge between a possible source
of ignition and other ignitable parts because of its location.

8.8 A knockout in an enclosure of metal or polymeric material shall comply with Section 56, Security of
Knockout Test.

9 Corrosion Protection

9.1

the equivalent.

Exception No. 1:

decoration.

All ferrous sheet-metal parts shall be plated, galvanized, enameled, painted, varnished, lacquered, or

Parts need not be provided with corrosion protection if they are intended only for
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Exception No. 2: A coating need not be applied to:

a) The cut edges of precoated stock;

b) Ste

el nuts, bolts, and screws; and

¢) The inside surface of a pipe stem.

Exception No

Exception No

10 Joining pf Enclosure Parts

10.1

wires after th

Exception: A
a total of 400

10.2 Frictiop between parts is not acceptable as the sole means to prevent turning. Tur

prevented by
a)As
b) Alg
c)An
d) Sor
e)As

11

11.1  Awire

11.2 Ifacon

a) Seq

The method of making a joint between metal parts and fastening arms and supports
strength and [rigidity and shall prevent turning that could result in movement that, may be a

Prevention of Wire Damage

. 3: A coating need not be applied to stainless steel.

. 4: Mounting hardware need not be provided with corrosion protection.

assembly is completed.

swivel lighting luminaire may be turned, but no more than 200~ degrees in either
degrees).

the use of:

ar washer;

cking-type nut;

It seated against another nut;

he other mechanical method.where two parts mate by interference fit; or

hitable factory-applied adhesive.

bnclosure shall be free from burrs, fins, and other sharp edges that can contact V

ductor.passes through an opening or crosses over the edge of sheet metal, it sh

uredaway from the edges of the metal;

shall provide
lverse to the

direction (for

ning shall be

vires.

all be:

b) Protected by a bushing or a grommet; or

c¢) Protected by rolling the edge of the metal not less than 120 degrees.

Sleeving is not an acceptable means of preventing cutting and abrasion of wires. A bushing used to

prevent cuttin

g and abrasion shall comply with the requirements in 11.3.

Exception: The edges of sheet metal thicker than 0.042 inch (1.07 mm) need only be treated to remove

burrs, fins, an

d sharp edges.

11.3 A bushing used to comply with 11.2 shall be securely held in place. If the bushing is constructed of
insulating material, it shall be at least 3/64 inch (1.2 mm) thick. A rubber bushing is not acceptable.
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Exception: A bushing less than 3/64 inch (1.2 mm) thick is acceptable if an investigation shows that the
bushing provides mechanical properties equivalent to those provided by a bushing 3/64 inch (1.2 mm)
thick.

12 Wire and Conductors
12.1 A conductor shall be made of copper or copper alloy.

12.2 A conductor shall have insulation rated for the voltage, temperature, and condition of service to
which it will be subjected under conditions of intended use.

H . H Lot £ ol s ol N ‘ool £ il L£ £ s '
EXCGptlon. Tire—nsttatforrof-a—conductorneednot-beratedfor-the vortage,temperatare;qr condition of

service if coninected to a Class 2 circuit.

12.3 A congductor for a luminaire assembly (including bonding and grounding conductorg) shall be no
smaller than [18 AWG (0.82 mm?).

Exception: Wire smaller than 18 AWG may be used if connected to a Class.2 gircuit.
12.4 An insulated wire connector shall be rated for the voltage and.temperature involved.

Exception: An insulated wire connector need not be rated forthe voltage and temperature involved if
connected tga Class 2 circuit.

12.5 If strapded internal wiring is connected to a wire=binding screw or stud terminal, the construction
shall be such that no loose strands result.

13 Network Conductors
13.1 General

13.1.1 A bds bar shall be a single, solid conductor at each point where a connector or adaptor can mate
with it.

13.1.2 A cdnductor shall'be of copper or copper alloy.

13.1.3 A buys barand all conductors in a connector (including grounding and bonding conductors) shall
be sized in agcordance with Table 13.1.

Exception No. 1: A bus bar or conductor need not be sized in accordance with Table 13.1 if it complies with
the requirements in Section 71, Direct-Current Bus Bar or Conductor Resistance Test.

Exception No. 2: A bus bar or conductor connected within a Class 2 circuit is not required to be sized in
accordance with Table 13.1 providing all insulating materials operate within their respective thermal limits.
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Table 13.1
Minimum bus bar and conductor cross-sectional area
For a conductor with a cross section
For a conductor with a circular cross section other than circular
Tracking rating Diameter Area
Amperes AWG Inch (mm) Inch? (mm?)
20 or lower 12 0.081 2.05 0.0051 3.29
above 20 through 10 0.102 2.59 0.0082 5.29
30
above 30 through 8 0.128 3.25 0.0130 8.39
40
above 40 throdgh 6 0.184 4.67 0.0206 13.29
50
13.1.4 A bopding conductor shall be enclosed by the track and connectors after installation.
13.2 Pigtail leads
13.2.1 The gonductor of a pigtail lead shall be made of copper and ofa'size (wire gage) sufficient for the

rated current

Exception: A
accordance W
rating.

Of the track system as indicated in Table 13.2.

conductor of a pigtail lead connected within a Class 2 circuit is not required t
ith Table 13.2 as long as the conductor insulation does not exceed its assigneq

D be sized in
temperature

Table 13.2
Minimum wire gage for track system current rating
Current rating of track system Minimum wire gage

Amperes AWG (mm?)

PO or lower 12 3.3
abovg 20 through 30 10 5.3
abovg 30 through 40 8 8.4
abovg 40 through50 6 13.3

14 Splices

and Connections

14.1 A splice shall be:
a) Made with solder, a wire connector, or an equivalent means;
b) Inaccessible to contact using the probe illustrated in Figure 17.1; and

c) Electrically and mechanically secure.

Exception: A splice is not required to be inaccessible when it is connected to a low-voltage isolated circuit
or a Class 2 circuit.

14.2 A soldered splice and a splice made with an uninsulated wire connector shall be covered with
insulation rated for the voltage and temperature involved.
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Exception: The insulation is not required if the splice connection is within low-voltage isolated circuit or a
Class 2 circuit.

15 Current-Interrupting Devices

15.1 A current-interrupting device (such as a switch or fuse) shall be rated for the voltage and current of
the circuit in which it is connected.

15.2 A current-interrupting device shall not be connected in the grounded (neutral) conductor unless the
device connects and disconnects the grounded conductor and all ungrounded conductors simultaneously.

16 Switches

16.1 A switch shall have a minimum ampere rating equal to the total load current it eontrolg multiplied by
the load facter shown in Table 16.1.

Table 16.1
Switch rating load factor
Type of load Special use switches General use
switches
L-rated T-rated Ampere rated Ampere rated Ampere rated
(ac only) (ac/dc) (ac.only) (ac/dc) (ac only)
Tungsten filament 1 1 3 3 1
Inductive 1 1 2 2 1
Receptaclé 1 1 3 3 1
LED - - - 1 1

16.2 An adpptor whose contacts function;as a switch shall comply with 16.1.

16.3 An adgptor that:
a) Is ¢onstructed and.intended to provide the switching function for a luminaire assemply; and

b) Hap a lever, kneb; handle, or the like as part of the switching function

shall comply jwith the'requirements in the Standard for General-Use Snap Switches, UL 20.

17 Accessibility of Current-Carrying Parts

17.1 A current-carrying part shall be made inaccessible to unintentional contact by persons during
intended use, including relamping, by material specified in Section 8, Enclosures, for track systems and
Section 40, Enclosures, for luminaire assemblies, as applicable. A component is considered inaccessible
to unintentional contact if it complies with 17.2 and 17.3.

Exception No. 1: A current-carrying part need not be inaccessible if the part is connected to a low voltage
isolated circuit or a Class 2 circuit.

Exception No. 2: An enclosure provided as an integral part of a lampholder and the exposed current-
carrying parts of an Edison-base lampholder that electrically contact a lamp need not be inaccessible.
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Exception No. 3: A pair of end contact lampholders for double contact lamps may be accessible during

relamping if:

a) The luminaire is marked in accordance with 83.7; or

b) The lampholders are of the circuit-interrupting type which disconnect the ungrounded supply
from the accessible live parts of the lampholder when the end of the lamp connected to the
grounded supply is removed.

Exception No

. 4: Wiring need not be inaccessible if it consists of:

a) Leads within a single 0.020 inch (0.51 mm)-thick glass fiber sleeve;

b) AWM Style 20288;

c) Fle

d) The

Exception N
accordance W

Exception No
provided with

17.2  Anuni
made to toud
when the sys
the opening.

17.3  With

.
may be rotatid

may be to a
articulation.

ible cord with insulation equal to or greater than Type SPT-2; or

equivalent.

. 5: Lampholder leads that are 2 inches (60.8 mm) or.Jess” in length and
ith 12.2 need not be inaccessible.

6. An electrical device such as a transformer, ballast) or user-replaceable autd
an integral metal enclosure need not be inaccessible.

nsulated live part is considered inaccessiblegf a probe as illustrated in Figure 11
em is completely installed as intendeds-No force is to be used when inserting t
spect to the requirement in. 17.2, the probe may be articulated into any confi

or angled to any positionbefore, during, or after inserting into the opening. Th
y depth allowed by the_opening size, including minimum depth combined w

insulated in

matic starter

.1 cannot be

h any part that involves electric shock to\earth ground or to another uninsulated live part

he probe into

guration and
b penetration
th maximum
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Figure 17.1

Articulate probe with web stop
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18 Spacings
18.1 A spacing of at least 1/4 inch (6.4 mm) over surface and through air shall be maintained between

field wiring terminals.

18.2 At other than field wiring terminals, a spacing of at least 1/16 inch (1.6 mm) over surface and
through air for circuits involving voltages of up to 150 volts, and 1/8 inch (3.2 mm) for circuits up to 300

volts, shall be

maintained between:

a) Live parts of opposite polarity; and

b) A live part and a dead metal part that may be grounded when a track system is installed.

Compliance q
recessed fron

18.3 A bus
spacings mai

Exception: A

f a track section with the spacing requirements shall not be dependent on.the ki
n the end of the track.

bar in a track that is intended to be field cut shall have minimum 3/16 inc
ntained between bus bars of opposite polarity and between bus bars and ground

track system for connection to a branch circuit or power source not exceed,

nominal between conductors has the option of being constructed{with a minimum 1/16 in

spacing wher
19 Polarity

19.1  Polarit
on polarized s

19.2 The sq
shall be conn

19.3 A trach
an electrical f]

194 The m
system (for e
Polarity Test,

19.5 A grou

the track system complies with Section 63, Field Track Cutting Test.

shall be maintained electrically through*all components of a track system inte
upplies by mechanical means betweenielectrical fittings.

rew shell of an Edison-base lampholder and the grounded (neutral) conducto
bcted to the grounded (neutral).conductor of the luminaire assembly.

section shall have a designated grounded (neutral) conductor that electrically
tting (such as a lumihaire assembly) when the electrical fitting is connected to th

echanical means required in 19.1 for maintaining polarity of the componen
ample, a keying ridge or protrusion) shall meet the requirements of the Mechan
Section 69.

nded (neutral) conductor shall have insulation that is white or gray in color wh

us bar being

h (4.76 mm)
ed metal.

ng 120 volts

ch (1.6 mm)

nded for use

I of a ballast

connects to

e track.

s in a track

cal Means of

ere visible to

the installer o

if-a braid is employed, the braid shall be white or gray in color

19.6 A field wiring terminal to which the designated grounded conductor is electrically connected shall be
of metal white in color or shall be identified by means of a metal-plated coating white in color.

Exception: A terminal need not be white in color if all the supply connection terminals are marked as
described in 82.3.

20

20.1
voltage rating

Interchangeable Fittings

An electrical fitting shall not be interchangeable with a corresponding electrical fitting with a different
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Exception No. 1: An electrical fitting may be mechanically interchangeable with a corresponding electrical
fitting if, when it is mechanically secured to the track, the electrical fitting does not electrically connect to
the ungrounded conductor of a supply source.

Exception No. 2: A luminaire adaptor rated 120 volts may be insertable into a track rated 30 volts or less.

ing the track

or

21 Bonding
21.1  Each conductive part that:
a) Is accessible to persons, as determined by application of the accessibility probe illustrated in
Figure 17.1;
b) Is rlot intended to be electrically live; and
c¢) Colld inadvertently become energized
shall be conductively bonded to a common point that incorporates provision for ground
system.
21.2 For arny part that is provided with enamel, paint, or a similar coating:
a) A Bonding connection means shall be provided that pénetrates the surface coating;
b) Thé bonding connection points shall remain free of\coating.
21.3 An inductive device (such as a transformer or, ballast) shall be bonded to grounded

the track sys
214 Theb

215 Thec
flow, and the

Exception: A

a) Se
and g

b) Se

em whether or not the device is accessible.
bnding system shall comply with:the Grounding Resistance Test, Section 53.

bntinuity of the bonding system shall not rely on the mechanical properties (mo
like) of a polymeric material.

material may be relied on if investigated and found to comply with:

ccessories; and

Head metal in

d stress, cold

ction 8, Entlesures, for track networks or Section 40, Enclosures, for luminaife assemblies

ction 57, Mold Stress Relief Distortion Test, for thermoplastics relied on for struc1ural integrity.

21.6 The continuity of the bonding system shall not rely on breakaway ground tabs.

Exception: Breakaway ground tabs may be employed on an "X" or "T" shaped intercept connector marked

in accordanc

e with 81.1.

21.7 The continuity of the bonding system shall not be compromised by the loosening of parts that rely
upon adjustments made without the use of a tool. When tested in accordance with 53.3.4, the adjustment
of the luminaire head shall be performed in the loosest condition possible without jeopardizing the integrity

of the assem

bly.

21.8 Each end of a bonding wire or jumper conductor shall be secured by a mechanical means such as:

a) A screw and nut;
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b) A screw of the standard or thread-cutting type that threads into metal with at least two full
threads in the metal;

c) Arivet; or

d) Other means determined by an investigation to be equivalent to (a), (b), or (c).

21.9 A grounding wire or jumper conductor shall be terminated by a screw, rivet, or equivalent means
that does not secure another component or is not likely to be removed during replacement of any
component.

22 Grounding Means

221 A grounding means shall consist of a pigtail lead grounding conductor, a pressure|wire terminal, a
wire binding $crew or the equivalent. The grounding means shall be at the same location as the power
supply conneftion means.

22.2 A pressure wire terminal intended for the field connection of an equipment grounding conductor
shall comply with the requirements in 24.1 and shall be plainly identified.bybeing marked i accordance
with 82.2.

22.3 The inpulation on a pigtail lead grounding conductor shall be green with or without [one or more
yellow striped. A grounding wire with a braid shall have a braid of continuous green color with or without a
yellow tracer.

22.4 An equipment grounding conductor shall not be terminated by a screw, rivet, or equiyalent device
that is:

a) Located on a cover or other removable part; or

b) Usgd as the fastening means of the cover.

22.5 With r¢ference to 22.1, a wire binding screw intended for the field connection of gn equipment

23.1 A tracK system shall be constructed so that it can be connected to a branch circuit wirihg system by

b) A knockout or hole for connection of conduit; or

c) A tab and opening for connection of surface raceway.
23.2 Aflexible cord shall not be used to connect a track lighting system to the branch circuit.

Exception: For a pendant-type track assembly having a canopy and complying with 30.3, the wiring in
items (a) through (c) may be used providing the construction complies with items (d) through (h):

a) A flexible cord at least of hard-usage type.

b) A construction consisting of individual 600-V wires covered by minimum 0.020-in (0.51-mm)
thick glass fiber sleeving, or
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c) AWM style 20369 or equivalent.

d) Strain relief complying with test in 55A.1 shall be provided at connection points at the canopy

and th

e track or track adapter.

e) Conductors shall be sized in accordance with Table 13.2.

f) Installation instructions shall instruct the installer to ensure that after installation the wire or cord:

1) Shall be visible over its entire length,

2) Shall not drape below the horizontal plane of the track,

g) A maximum 6-in (152-mm) long section of raceway may additionally be provided
canopy for attachment to an outlet box above a suspended ceiling.’ If provide
instructions shall indicate that the outlet box must be directly above, the track to pern
of thejraceway to the outlet box.

h) W
expla

23.3 A trac
branch circu
addition, con
circuits to co

a)As

b) A
illustr

Cc)AQp

Table 23.1 d

of the track t¢ switched inputs that are derived from a single branch circuit may be considereqg

Exception: A

hectors and adaptors shall be constructed'to prevent the combination of two se

3) Shall not be secured to the building structure, and

4) Shall be of sufficient length so as not to be providing support for the track:

en the cord or wire may be shortened during installation, the installation insf
n the correct procedure including the correct method.of providing strain relief.

k system shall be intended for connection to.a'single branch circuit or to m
t if the grounded (neutral) conductors of the track system are not connecte

mplete a circuit. A branch circuit shall be:
ingle-phase circuit (120 volts), as.illustrated in Figure 23.1;

split single-phase circuit (120/240 volts, single-phase, 3-wire with grounded
bted in Figure 23.2; or

olyphase circuit (208Y/120 volts, 3-phase, 4-wire), as illustrated in Figure 23.3.

pscribes the yoltage characteristics of the different branch circuit wiring system

track.system may be intended for connection to a low-voltage circuit.

as part of the
1, Installation
nit connection

ructions shall

ore than one
1 together. In
barate branch

neutral), as

5. Connection
acceptable.

Figure 23.1
120-volt system

BRANCH CIRCUIT LEADS

e
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Figure 23.2
120/240-volt system
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Figure 23.3
120/208-volt system
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Table 23.1
Multiwire systems

System Number Voltage between conductors Voltage to ground
type of wires AN BN CN AB AC BC A B C N
120 2 120 - - - - - 120 - - 0
120/240 3 120 120 - 240 - - 120 120 - 0
120/208 3 120 120 - 208 - - 120 120 - 0
120/208 4 120 120 120 208 208 208 120 120 120 0

24 Wiring Terminals

24.1 A presgsure-type wire terminal intended for field connection shall comply with the requirements for
equipment wiring terminals for use with aluminum or copper conductors or,both in the|Standard for
Equipment Wiring Terminals for Use with Aluminum and/or Copper Conductors, UL 486E. Aljterminal shall
be sized to agcept the wire required in Table 13.2.

24.2 A terminal employing a screw or similar fastening means that is_used for connections|inside a feed
connector shall have a head and a baseplate that covers at leasi<three-quarters of the conductor. The
relationship ¢f the head of the fastening means and the baseplateo the conductor is illustrated in Figure
24.1.

Exception N¢. 1: A push-in terminal may be used in placé of a rivet, screw, or similar fasteping means if
the terminal |complies with the requirements for push=in terminals in the Standard for Attaghment Plugs
and Receptagles, UL 498.

Exception No. 2: A terminal that has been investigated in accordance with the requirement in 24.1 need
not be investfgated for compliance with this-requirement.
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Figure 24.1

Terminal-conductor relationship
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D — Diameter of Conductor
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24.3 A wire binding screw shall not be used to secure a wire larger in size than 10 AWG (5.3 mm?).

24.4 A wire binding screw shall be No. 8 (4.2 mm diameter) or larger and shall be provided with a cupped
washer or similar means to hold the wire under the head of the screw. A sheet metal screw is not
acceptable.

24.5 A terminal plate having a tapped hole for a wire binding screw shall be of metal no less than 0.030
inch (0.76 mm) in thickness and shall have no fewer than two full threads in the metal.

Exception: The terminal plate metal may be less than 0.030 inch (0.76 mm) in thickness if a tapped hole
for a screw having 32 or more threads per inch is provided and the metal extruded at the screw hole

full threads.

provides two
25 Wiring

251 Them
the branch ci

a) By

b) By
25.5.

25.2 The calculation shall include the following:

a) Bra
b) Ing|

c)Ins

d) Other accessory conductors.

25.3 Table
conditions sh

a) Th
using

b) WH
shall

Compartment And Junction Box Volume For Branch Circuit Conductors

inimum volume of a field wiring compartment of a track fitting with pigtail leads t
reuit conductors shall not be less than 98 cm?® (6 in®) and shall be détermined as

calculating the required minimum volume in accordance with\25.2 and 25.3; or

providing a representative sample for engineering evaluation in accordance

nch circuit conductors entering the wiring.compartment;
ulated grounding conductors;

ulated bonding conductors;

25.1 shall be used_to.determine the conductor volume for the calculation, and
all apply:

e volume of ‘a.wiring compartment with only one conduit or cable entry shall
two 12 AWG branch circuit conductors and one 12 AWG insulated grounding co

ere thertrack requires branch circuit conductors larger than 12 AWG, the input
Jetermine the conductor size; and

b connect it to
follows:

with 25.4 and

the following

be calculated
nductor;

hmpere rating

c¢) Uninsulated grounding or bonding conductors integral to the track fitting shall not be counted.

Table 25.1

Conductor volume for determination of the minimum wiring compartment or junction box volume

Wire size, AWG Conductor volume
cm® (in%)
18 8.2 (0.5)
16 9.8 (0.6)
14 12.3 (0.75)
12 16.4 (1.0)
10 27.9 (1.7)
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25.4 A sample of the wiring compartment provided for engineering evaluation shall be wired as intended,

and the follow

ing shall apply:

a) Conductors entering, or residing in the wiring compartment shall extend at least 150 mm (6 in)

inside;

b) Wire connectors of the appropriate type and size shall be used;

c) A wiring compartment with only one conduit or cable entry shall be wired with at least two 12
AWG branch circuit conductors and one 12 AWG insulated grounding conductor;

d) The required number of insulated or uninsulated bonding conductors shall be installed; and

e) Al

25.5 The cd
other accessq

26 Conduit

26.1
conduit; knoc|

Exception Noj
provided.

Exception No
is provided fo

26.2 Anope

One open hole shall be provided in a feed connector enclosure intended only for the (

onductors and other accessories intended to be provided with the track shall be|i

vers shall be installed as intended without damage to the conductors, wire cor
ries.

Connection

kouts shall not be provided in the same enclosure.
1: One or more knockouts may be provided in afeed connector enclosure if ng
2: One or more knockouts may be provided in a feed connector enclosure if a
I the open hole.

ning for the field connection of cénduit shall have dimensions as indicated in Talp

Table 26.1
Dimensions associated with openings for conduit

nstalled.

nectors, and

onnection of

open hole is

cover or plug

le 26.1.

Nominal trade|size of conduit Opening diameter® Minimum diameter of flat surface
Ifch Inches (mm) Inches (mm)
12 0.88 22.4 1.15 29.2
J/4 1.1 28.2 1.45 36.8
1 1.38 35.1 1.80 457

@ A plus toleran

Knockout diameters w

ill be measured at poin

26.3 Leads provided in a compartment shall reach either the open hole or the farthest knockout provided
in the compartment, whichever is farther from the point of origin of the leads.

26.4 A connector intended to house supply connection splices shall be provided with an opening to
permit access to the supply wiring splices for connection and inspection without removing the track or
connector from the mounting surface. The opening shall have a minimum unobstructed dimension of 1
inch (25.4 mm) and a minimum area of 1.25 square inches (8.06 cm?).
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27 Outlet Box Connection

271 For inspection of supply connections, the surface area of the track or feed connector or both over
the opening of a standard 4 inch (102 mm) outlet box as measured at the ceiling line shall be as shown in
Figure 27.1 or Figure 27.2.

Exception: The track may be removed from the mounting surface for inspection of splices at outlet box
connections if the track system is provided with mounting hardware that is constructed such that the entire
track system, in an already mounted position, can be dropped a minimum of 2 inches (50.8 mm) from the
ceiling for inspection of splices.

Figure 27.1

Minimum|opening dimensions for inspection of supply connections with access thrpugh feed
connector

-
L d

- ———

- -

- -
bl TRQESGSY 4

~

7/

-

4

53169

A — Access throyigh feed connector — mifimum unobstructed dimensions 1 by 2 inches (25.4 by 50.8 mm).
B — Circle 4 incHes (101.6 mm) in diameter to represent standard 4 inch round junction box.

C — Feed connegtor.
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Figure 27.2

Minimum opening dimensions for inspection of supply connections without minimum access

opening through feed connector

| —

S3170

A — Access around feed connector — maximum width of track at this point 1-3/4 inch\(44.5 mm).

B — Circle 4 inch{

C — Feed conned

27.2 Leads
the measurern

CONSTRUCT
TRACK
28 Field Dr

28.1 Atrack

a) Pro

s (101.6 mm) in diameter to represent standard 4-inch round.junction box.

tor or, for floating feed connector, section of track.

nent beginning at the point where the leads exit the connector.

[ION - TRACK NETWORKS

lling

that is inténded to be mounted using field-drilled holes shall be:

videdwwith a drill guide on the track housing or bus bar insulation to verify;

provided for connection in an outlet box shall be at least 6 inches (152.4 mm)

n length with

1) That placement of mounting hardware in the holes does not reduce spacings below those

specified in Section 18, Spacings; and

2) Compliance with the spacing requirements for mounting openings specified in 31.2;

b) Subjected to the Field Drilling Test, Section 70; and

c) Provided with installation instructions as described in 84.2.8 and 84.2.9.

29 Mountin

29.1

g Openings

Only mounting openings may be provided on the back of the track.

29.2 Asingle section of track that is 4 feet (1.22 m) or less in length shall be provided with two mounting
openings. One mounting opening shall be spaced a maximum of 6 inches (152.4 mm) from each end of
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the track section. Additional openings may be provided. A single section of track that is greater than 4 feet
(1.22 m) in length shall have a mounting opening spaced a maximum of 12 inches (300 mm) from each
end of the track section and have additional mounting openings spaced a minimum of every 4 feet (1.22
m) along the length of the track section.

Exception No. 1: Openings in the back of the track need not be provided if the track is only intended to be
mounted with clips.

Exception No. 2: Openings in the back of the track need not be provided if the track is intended to be field
drilled, and it complies with the requirements in Section 28, Field Drilling.

29.3 With r cpnr\f 7Y open hr\lne, recessed-track shall ﬁr\mrr__\ly with Seaction QR, Recessed Track and
Channels.

30 Mounting Means

30.1 Mouniing means shall be provided with each section of track. The mounting means shall consist of:
a) Scfews for mounting the track to a building structure;
b) Bolts for mounting the track to other than structural surfaces; or
c) Clips and:

1) Screws for mounting the clips to a building'structure; or

2) Bolts for mounting the clips to other than structural surfaces.

Exception: A different mounting means may -bé provided if it has been subjected to the Track Clip
Securement|Test, Section 64 and determined\to be equivalent to the mounting means descriped in (a), (b),
or (c).

30.2 Mounliing clips, if provided, shatr'comply with the Track Clip Securement Test, Section p4.

30.3 A track system intended for pendant mounting shall be mounted to the building strugture by metal
stems, metallchains, or metal-cables. Instructions as specified in Section 84, Installation Instfuctions, shall
be provided fo describe-the correct method of installing the track and pendant.

Exception: Rlastie-stems may be used if the material complies with the requirements jn Section 8,
Enclosures, fortrack systems.

30.4 A track system intended for pendant mounting shall comply with the Pendant-Mounted Track
Torque Test, Section 65 and the Pendant-Mounted Track/Connector Strength Test, Section 67.

31 Field Cutting

31.1 Tracks intended to be field cut shall be:
a) Provided with installation instructions as described in 84.2.7; and

b) Subjected to the test described in Section 63, Field Track Cutting Test.

31.2 Tracks intended to be field cut using a special tool shall be provided with the tool in each packaging
of track sections.
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31.3 A track section that is intended to be field cut shall also be evaluated to the field drilling

requirements

specified in Section 28, Field Drilling.

CONNECTORS AND CANOPIES

32 General

32.1

All splices, wires, components, and leads or terminals for field connection of supply wires shall be

enclosed in metal or in a polymeric material that complies with Section 8, Enclosures, for track systems. A
connector enclosure shall comply with the test results in the Pendant-Mounted Track/Connector Strength
Test, Section 67.

Exception: W
it:

a) Co
b) Cor

¢) The
Lamp:-

32.2 Strand

32.3 Aconn
and mechani
section.

32.4 To det
connector-tra
Section 54.

33

33.1 Anintg
that configurg

Exception Ng
the field.

Intercept Connectors

ring is not required to be enclosed in a segmented, movable, or adjustable-cof

tains no splices, leads, or terminals for field connections;
nplies with Section 17, Accessibility of Current-Carrying Parts; and

non-enclosed wire or cord is provided with strain relief that.complies with Strain|
Supported Lampholders and Exposed Wires or Cords, Section 73.

cd wire shall be used in a segmented, movable, or‘adjustable connector.

ector shall be constructed so it fits into a track in a manner that maintains a posi
tal connection. A connector shall mechanically insert at least 1/2 inch (12.7 mn

ermine that a positive electrical-connection exists between a connector and
Ck connection point shall comply with the test results in the Normal Temp

rcept connectof shall be intended for only one polarity configuration and shall bg
tion at the factory.

. 1. Aswivel connector may have mechanical (nonelectrical) parts that can b

nector when

Relief Test —

live electrical

) into a track

track, each

erature Test,

prewired for

b changed in

Exception No. 2: An intercept connector complying with 33.2 need not comply with this requirement.

33.2 An "X" or "T" shaped intercept connector may have multiple polarity configurations under the
following conditions:

a) The connector is not prewired at the factory.

b) The appropriate number of leads of adequate length having the insulation stripped off of each
end are provided with each connector.

c) The connector is marked in accordance with 81.1.

d) Installation instructions are provided to indicate all of the appropriate configurations possible and
how the connector is to be wired.
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33.3 Placement of the inner and outer coils of a flexible intercept connector shall be positioned such that
when flexed, the wiring or terminals are not accessible as specified in Section 17, Accessibility of Current
Carrying Parts, and it returns to its normal position after flexing.

33.4 The inner and outer steel spring of a flexible intercept connector shall be a minimum of 0.046 inch
(1.2 mm) in diameter or 17 AWG.

Exception: The thickness may be reduced if the coil complies with the Ball Impact Test of 61.3.

33.5 The coil ends of a flexible intercept connector shall be mechanically secured and bonded to the
track system grounding means.

34 SurfacJ Raceway Connection

34.1 A feeq connector intended for connection to surface raceway shall be investigated with respect to

the specific raceway to be used in the field. Instructions as specified in 85.2 shall’be provided with the feed

connector to

35 Mono-,

35.1 A mor
assemblies g

inform the user of the specific surface raceway(s) to be used.
PDuo-, or Multi-Point Canopies

o- or duo-point canopy shall be constructed with receptacles to accept one or
tatime.

35.2 A secfiion of track provided with a mono- or duo-point-canopy shall not exceed 24 inch

length and 3|
length.

35.3 A mor
be mechanic

35.4 Condy
system in ac

section of track provided with a multi-point-canopy shall not exceed 48 inche

o-, duo-, or multi-point canopy shall*be constructed so that additional lengths o
ally connected.

ctors for mono-, duo-, @r multi-point canopies shall be sufficient for the rated
cordance with Table 351 and as described in 35.5 and 35.6.

Table 35.1
Maximum ampacities of wires with copper conductors

two luminaire

es (61 cm) in
5 (122 cm) in

f track cannot

current of the

Ampacity
Types of wire? 18 AWG 16 AWG 14 AWG 12 AWG
S1 equivalent, mMM~Sectioratarea 082 13 21 3.3
General Building Wires 20 25
Luminaire Wire 6 8 17 23
Appliance Wiring Material 6 8 17 23

Code, ANSI/NFPA 70.

@ General building (also known as conductors for general wiring) and luminaire wire types are described in the National Electrical

35.5 A mono-point canopy shall have bus bars and conductors (including grounding conductors) no

smaller than 18 AWG (0.82 mm?).

35.6 A duo- or multi-point canopy (including grounding conductors) shall have bus bars and conductors

no smaller than 12 AWG (3.3 mm?).
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Exception No. 1: Duo- and multi-point canopies with track sections 24 inches (61 cm) or less in length
may employ bus bars and conductors not smaller than 18 AWG (0.82 mm?).

Exception No. 2: A multi-point canopy provided with integral overcurrent protection not exceeding 6
amperes may employ bus bars and conductors not smaller than 18 AWG (0.82 mm?).

35.7 Track and connectors used with a mono-, duo-, or multi-point canopy shall comply with applicable

track system

requirements for track, connectors and canopies.

Exception: The following need not comply with Sections 13, 27 and 29:

a)Th

bus bar and conductors may be sized in accordance with 35.4— 356

b) Op

integral part of a mono-, duo-, or multi-point canopy; and

c) An

35.8 A mon
opening with
requirements

a) For
Figure

b) For
shall b

Exception: A
the canopy is

(a) or (b).

359 Amon

- 61, 64, 66, and 69.

Exception: W
section shall

bnings in the back of the track as specified in 29.2 need not be provided' if th

bpening for the inspection of supply connection as specified in 27.1:need not be

D-, duo-, or multi-point canopy shall be provided with a back‘enclosure that ma
b maximum area of 180 square inches (1160 cm?). The batk enclosure shall co
in 8.3 and the dimensions of the opening shall be as specified in (a) or (b).

a circular opening, the diameter shall be no greatér'than 15 inches (38.1 cm),
35.1.

a non-circular opening, the maximum linear dimension (including a diagong
e no greater than 26 inches (66.0 cm), as‘shown in Figure 35.2.

mono-, duo-, or multi-point canopy.need not be provided with a back enclosure
less than 180 square inches in @rea and has an overall dimension less than a

D-, duo-, or multi-point canopy shall comply with the applicable tests described ir

here a specific\track length is specified in the test method, the actual canopy
pe used.

e track is an

provided.

y contain an
mply with the

as shown in

| dimension)

if the back of
5 specified in

Sections 53

and/or track
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Figure 35.1

Dimensions of circular opening

53320

A — Enclosure (¢anopy) back
B — Outlet box

C — Circular opgning with maximum 15 inch (38.1 cm) diameter

Figure 35.2

Dimensions of non-circular opening

/

AN

AN

AN

A

[ S LS

Oo0

/

B

& ——

AN

AN

AN

W

N V

IO

S3321

A — Enclosure (canopy) back
B — Outlet box

C — Non-circular opening with maximum linear dimension (usually diagonal) of 26 inches (66.0 cm)
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36 Recessed Track and Channels

36.1

steel, 0.029 inch (0.74 mm) thick for coated steel, or 0.032 inch (0.81 mm) for other metals.

A recessed channel shall be constructed of metal at least 0.026 inch (0.66 mm) thick for uncoated

36.2 A recessed channel shall have no open holes in the portion of the channel that is concealed by the
building structure after the recessed channel is installed as intended.

36.3

If a recessed track is an integral part of a building construction (for example, the recessed track is

an integral part of a suspended ceiling grid), the track shall be investigated with the specific building
structure for which the track is intended and shall be marked in accordance with 80.4.2.

36.4 A recepsed track system marked in accordance with 80.4.1 to indicate that it is for'u
concrete shall have a recessed housing with all knockouts, seams, or the like of the recéssed
and closed to|prevent the entrance of concrete into the wiring compartments.

se in poured
housing tight

36.5 A recgssed track system employing non-recessed luminaire assemblies, shall comply with the
Normal Tempgrature Test, Section 54.

36.6 A recepsed track system employing recessed luminaire assemblies, shall be provided
protection cgmplying with the requirements for thermal protectiveé devices for lighting Iiminaires as

specified in t
track system
Temperature
for Automatiq
60730-1, and

FITTINGS
37 General

37.1 A misc
used as inten

37.2 All exp
shall be cond

37.3 Filters,

e Standard for Temperature-Indicating and -Regudlating Equipment, UL 873. T
shall comply with the Normal Temperature Test; Section 54, and the Abnorm
Test, Section 55, and be marked in accordance’with 80.5.1. Compliance with

Electrical Controls for Household and.Similar Use, Part 1: General Requ
or the applicable Part 2 standard from the\UL 60730 series fulfills these requirer

ellaneous fitting or electrical fitting shall not reduce spacings or damage an inst
ded.

osed metal parts of a miscellaneous fitting or electrical fitting that may becon
Lictively grounded to the track as described in Section 21, Bonding.

baffles; louvers, barn-door shutters, and similar accessories shall be invest

with thermal

he recessed
al Recessed
he Standard
rements, UL
hents.

bllation when

ne energized

gated in the
b available.

conditions Iik(fly to-Cause the most adverse results with a luminaire when such accessories ar

37.4 An electrical fitting shall not be provided with a general purpose receptacle.

38 Hooks

38.1

pendant luminaire.

A hook or other hanging device shall be intended for use only with a chain-pendant or cable-

38.2 A hook or other hanging device, if packaged separately from the chain-pendant or cable-pendant
luminaire, shall be provided with installation instructions.

38.3 A hook or other hanging device provided for use in a track is to be investigated by conducting a
Hook Test, Section 76.


https://ulnorm.com/api/?name=UL 1574 2021.pdf

AUGUST 17, 2021 UL 1574 39

38.4 The test specified in 38.3 shall be conducted using the maximum weight indicated in the installation
instructions provided with the hook or other hanging device.

CONSTRUCTION - LUMINAIRE ASSEMBLIES

39 General

39.1 Luminaire assemblies with lamp holders directly connected to a branch circuit rated 120 volts or
higher shall not accept single-ended bi-pin lamp bases that are restricted to low-voltage (30 Vrms or less)

use only. Examples of ANSI base designations reserved by UL for low-voltage lamps are: G4, GU4,
GX5.3, GU5.3, G6.35, GY6.35, and GU7.

40 EncIoleres

40.1 All splices, components, wires, and leads shall be enclosed in material that"complies with the
requirementg in 40.2.

Exception N@. 1: The contact blades of an adaptor need not be enclosed.

Exception N@. 2: Wiring need not be enclosed if it consists of:
a) Leqds within a single 0.020 inch (0.51 mm)-thick glass fibér sleeve;
b) AWM Style 20288;
c¢) Flelxible cord with insulation equal to or greater than Type SPT-2; or

d) The equivalent.

Exception N¢. 3: Neither a lampholder nor lampholder leads that are 2 inches (50.8 mm) orlless in length
and insulated in accordance with 12.2 neéd be enclosed.

Exception N@. 4: Leads that are in a Class 2 circuit need not be enclosed.

Exception N¢. 5: An electrical device such as a transformer, ballast, or user-replaceable automatic starter
provided with an integral outer enclosure need not be additionally enclosed.

40.2 An englosure as specified in 40.1 shall be constructed of:

a) Metal at’least 0.016 inch (0.41 mm) thick for steel or 0.020 inch (0.51 mm) thick for{other metals;
or

b) A polymeric material that complies with the requirements in 40.3.

40.3 A polymeric material used as an enclosure for a luminaire assembly shall comply with:
a) The requirements in Table 40.1;
b) The requirement in 40.4;
c) The test results in the Normal Temperature Test, Section 54;
d) The test results in the Impact Test, Section 61; and

e) The test results in the Mold Stress Relief Distortion Test, Section 57.
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Exception No. 1: A small part as described in 8.7 that is not used for the direct support of a live part need
not comply with the requirements in (a) — (e).

Exception No. 2: A polymeric material that is not rated for or does not comply with the hot wire ignition or
high current arc resistance to ignition requirements in Table 40.1. may be determined to be acceptable if
the part fabricated with the polymeric material is tested in accordance with, and found to comply with, the
applicable tests for portable equipment described in the Standard for Polymeric Materials — Use in
Electrical Equipment Evaluations, UL 746C.

Table 40.1
Luminaire assembly polymeric material requirements
Properties
Resistance to Ignition Electridal
Minimum
dielectric Comparative
Minimum hot Minimum high breakdown tracking index
wire (HWI)® ampere (HAI)® strength® (CTI)®
Minimum Maximum Maximum Maximum
flammability performance performance performance
Application class? level category level catéegory | Minimum volts | level category
Enclosure® V-0 - 3 - -
V-1 - 2 - -
V-2 - 2 - -
Enclosure — indirect support of live V-0 3 3 - -
parts* V-1 2 2 - -
V-2 2 2 - -
Enclosure — dirg¢ct support of live V-0 4 3 5000 5
parts® V-1 4 2 5000 5
V-2 4 2 5000 5
Decorative partk and Class 2 HB - — — -
circuits
& The flammability classifications V-0, \=1;%V-2, and HB are to be determined by the tests described in the Standard for Tests for
Flammability of|Plastic Materials for.Rarts in Devices and Appliances, UL 94.
b Tests are to b¢ conducted in agcordance with the Standard for Polymeric Materials — Short Term Property Evaluatipns, UL 746A.
Information corjcerning the spegific requirements for each test can be found in the Standard for Polymeric Materials|- Use in
Electrical Equigment Evaluations, UL 746C.
¢ An enclosure pf an eleetrical fitting that is not used for direct or indirect support of live parts (such as cover) and where there are
no uninsulated |ive parts enclosed.
4 An enclosure |n'diréct contact with insulated live parts or where live parts are enclosed and are spaced greater than 1/32 inch
(0.8 mm) from enclosure.
¢ An enclosure in direct contact with or within 1/32 inch (0.8 mm) of uninsulated live parts.

40.4 A polymeric material used in the construction of a part shall have a temperature rating consistent
with the temperature measured on the part during the temperature test.

40.5 The glass envelope of a screw-base lamp shall not contact any part of the luminaire head in a
manner that would increase the possibility of breakage of the envelope when the lamp is installed in the
lampholder.

41 Lamp Containment Barriers

41.1 A luminaire assembly intended and marked for use with metal halide or tungsten-halogen lamps
shall be provided with a lamp containment barrier. The lamp containment barrier shall not have any open
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holes greater than 1/8 inch (3.2 mm) diagonally or in diameter. That part of the lamp containment barrier
where particles from a ruptured lamp are likely to drop to and rest, shall be of a material as specified in

41.2.

Exception No. 1: A lamp containment barrier need not be provided for metal halide lamps if:

a) The manufacturer of the lamp intended to be used in the luminaire does not identify the lamp as
needing to be enclosed for the orientation of the lamp in the luminaire;

b) The major axis of the lamp is oriented 15 degrees from vertical when the luminaire is installed
as intended; and

c) The

Exception Ng

a) Th
non-g

b) Th
need

c)Th

Exception N
are likely to
diameter if a
of the lamp a

41.2 Withr
lamp are like

a) Me
b) Me

c) He

(3.0 mm for metric frade size glass);

d) Po
e) Ce

L H H H L ol H 4P Q9.0
warrnriamnmc 1o ITidirnCu do OIJGleUu nmrov.J.
. 2: A lamp containment barrier need not be provided for tungsten-halogenjam,

e lamps are single-ended and provided either with an integral outéer‘envelopg
ressurized lamp;

b manufacturer of the lamp intended to be used in the luminaire’does not identif
g to be enclosed in the luminaire; and

b l[uminaire is marked as specified in 83.9.
D. 3: A lamp containment barrier, at points otherthan where particles from a

Hditional barriers are located such that thereis no line-of-sight opening betwee
nd any point external to the luminaire.

eference to 41.1, the surface of the lamp containment barrier, where particles fr
y to drop to and rest, shall be constructed of:

tal at least 0.016 inch (04 T\mm) thick;
tal screen with open holes of maximum 1/8 inch (3.2 mm) diagonally or in diame|

pt resistant glass)such as tempered, annealed, or borosilicate glass 1/8 inch (

rcelain; ‘or,

DS if:

or employ a

y the lamp as

uptured lamp

drop to and rest, may be provided with open* holes greater than 1/8 inch diagonally or in

h the arc tube

bm a ruptured

ter;

3.2 mm) thick

ramic’

Exception No. 1: A lamp containment barrier of a polymeric material may be used if it complies with the
requirements in Polymeric Lamp Containment Barrier, Section 75.

Exception No. 2: A glass material other than tempered, annealed, or borosilicate glass may be used if it
complies with the Glass Thermal Shock/Containment Test, Section 74.

Exception No. 3: A lamp containment barrier intended for a tungsten-halogen lamp shall be at least 3/32
inch (2.4 mm) thick if it is intended for use with lamps rated less than 100 W.

41.3 An enclosure of a luminaire head shall comply with the requirements in Section 40, Enclosures, for
luminaire assemblies.
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42 Open Holes

42.1 There shall be no open holes in an enclosure containing:
a) An open coil type device;
b) Splices; or

c) A fuse mounted in an open type fuseholder.

Exception No. 1: An enclosure of a fluorescent luminaire assembly may have an open hole no greater
than 1 inch (25.4 mm) in diameter for a replaceable automatic starter.

Exception NQ. 2: An open hole may be provided in an enclosure that contains only @) Class 2 circuit,
wiring, splices$, fuses, and fuse holders.

Exception No| 3: A luminaire that incorporates a power supply may have open holes in the erclosure if the
power supply has been investigated to determine compliance with the Abnormal, Burnou}, and Short-
Circuit Tests $pecified in the Standard for Power Units Other Than Class 2,"UL71012.

42.2 An open hole that is provided in an enclosure for miscellaneous purposes shall not exceed the
dimensions specified in Table 42.1.

Table 42.1
Maximum size of miscellaneous open holes
Dimension Maximum ared
Opening shape Inch (mm) Inches? (cm?)
Slot® 3/8 9.6 1-1/2 9.68
(width)
Square 1/2 12.7 - -
(side)
Round 1/2 12.7 - -
(diameter)
Irregular - - 1-1/2 9.68
@ An open hole petween two assembled parts that does not exceed 1/32 inch (0.8 mm) need not comply with the arda limitation.

42.3 The totalarea of one or more open holes shall not be more than 15 percent of the area of the
surface in which the holes are located. This total area includes holes in the surface of the wiring
compartment or integral outlet box compartment.

43 Splices

43.1 A splice in a luminaire head shall comply with the requirements in Section 14, Splices and
Connections, and shall be inaccessible during relamping.

Exception: A splice in a low-voltage isolated circuit or a Class 2 circuit need not be inaccessible.
43.2 A splice shall be located so that it will not be disturbed when a lamp is being replaced.

Exception: Splices connected to a Class 2 circuit need not be so located.
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44 Wire and conductors

441 A wire, appliance wiring material, or each insulated conductor of a cord that is rated for 90°C
(194° F), 105°C (221°F), or 125°C (257°F) is considered as rated for 150°C (302°F) if each wire is
individually provided with supplementary insulation that consists of snugly fitting woven-glass sleeving at
least 0.010 inch (0.25 mm) thick or woven-glass tape of sufficient number of layers (but not less than two
in any case) to provide a total thickness of not less than 0.010 inch (0.25 mm).

Exception: The supplementary insulation for each insulated conductor for Types SPT-1, SV, SVT, SVE,

SVO, SVOO,

44.2 Wires

SVTO, and SVTOO cords shall be not less than 0.015 inch (0.38 mm).

the luminaire

end. Noneng
comply with
or Cords, Se

Exception: A
four lamphol

44.3 A non

to-a lamn.sunnorted lamnholder shall be provided with o strain relief device-at
g PP Lig 1

osed wire or cord shall be provided with strain relief devices at both ends. The
he test results in the Strain Relief Test — Lamp-Supported Lampholders and’E
Ction 73.

fluorescent lamp construction is considered to have acceptable.Strain relief p

enclosed wire or cord that limits motion of the luminaire_head shall not rely ¢

splices or witle connectors for the strain relief means.

44.4 Strandg
luminaire. Th

of intended Uise, including relamping and servicing. A wire or cord with asbestos insulatio

provided.

445 A wire

ed wire or cord shall be used for connections toan adjustable, movable, or fle
e stranded wire or cord shall be secured so thatit will not be cut or abraded un

shall be located so that it will not be\damaged when a lamp is being replaced.

45 Cord-Péndant Luminaire Assemblies

451
flexible cord,

a) Cq
lumin

b) Co

If a luminaire assembly or luminaire assembly component or part is intended to be s

the flexible cord shall'be one of the following types:

rd Type SJ, SJE, SJO, SJOO, SJT, SJTO, SITOO, or heavier cord if the
hire part weighs 10 pounds (4.54 kg) or less; or

rd Type'\SV, SVE, or SVT if:

1)yThe cord is not likely to be subjected to kinks or sharp bends; and

Her leads are connected inside a ballast or transformer with no-intervening splicd.

!

devices shall
xposed Wires

rovision if the

n intervening

Xible part of a
er conditions
shall not be

ipported by a

luminaire or

45.2

2) The luminaire or luminaire part weighs 5 pounds (2.8 kg) or less.

If a length of flexible cord is used to support the luminaire from the adaptor, strain relief means that

meet the requirements of the Strain Relief Test — Cord-Pendant Luminaire Head, Section 72 shall be
provided at each end of the cord.

46 Adapters

461

comply with the test results in the Adaptor Overload Test, Section 59.

Adaptor contacts shall maintain positive electrical connections. The electrical connections shall

46.2 The electrical contacts in the adaptor shall not be relied upon to provide positive mechanical
securement of the adaptor to the track, as determined by conducting the Adaptor Tests, Section 60.
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47 Ballasts and Transformers
47.1 A luminaire shall be provided with a ballast or transformer for the operation of lamps of the size

intended for use with the luminaire and shall be wired in accordance with the diagram or instructions on or
with the ballast or transformer.

47.2 A fluorescent ballast used in a luminaire assembly shall comply with the requirements in the
Standard for Fluorescent-Lamp Ballasts, UL 935.

47.3 A fluorescent luminaire assembly shall use only ballasts of the Class P, thermally protected type
(including dimming types), with a rated output of 300 volts or less.

Exception No
ballasts whicH

Exception Ng
than 300 volt
low-voltage e
more.

Exception Noj
than 600 vollts

47.4 An HIO
High-Intensity

475 A tran
Transformers|

Exception: A
Transformers|

48 Fusing
48.1 A lumi

shall be protg
circuit protect

) are not rated Class P.

. 2: A luminaire assembly may be provided with a ballast that inyolves a pote
b but no more than 1000 volts if a lampholder of the circuit interrupting type is pn
nd of the ballast output. The lampholder at the high voltage end shall be rateq

3: A luminaire assembly may be provided with a ballast that involves a potentie
if the lamp is a single-ended compact fluorescentdype.

ballast used in a luminaire assembly shall comply with the requirements in the
-Discharge Lamp Ballasts, UL 1029.

sformer used in a luminaire assembly shall comply with the Standard for
— Part 2: General Purpose Transformers, UL 5085-2.

Class 2 transformer shall eomply with the requirements in the Standard for
— Part 3: Class 2 and Class'3 Transformers, UL 5085-3.

haire assembly.intended for connection to a track network rated greater than
cted by a“eircuit breaker or by a fuse. The circuit breaker or fuse shall be ratg
on.

1: A luminaire assembly provided with straight tubular lamps may employ simJ)Ie reactance

ntial of more
ovided at the
600 volts or

| of not more

Standard for

Low Voltage

Low Voltage

20 amperes
bd for branch

49 Lamph0|Iders

49.1

used. Acceptable ballast types are specified in 47.3.

A fluorescent lampholder shall have an electrical rating consistent with the output of the ballast

49.2 Alampholder intended to be used with a lamp that requires high-voltage starting pulses shall have a
pulse rating suitable for the lamp starting voltage.

49.3 An incandescent lampholder of the medium-base screwshell type shall not be used on a branch
circuit exceeding 120 volts nominal between conductors.
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50 Capacitors
50.1 General

50.1.1 A luminaire having a capacitor as a component separate from the ballast shall incorporate means,
such as a bleeder resistor, for the automatic discharge of the capacitor within 1 minute after removal of the
lamp from the circuit or after opening of the primary circuit, or both. The voltage (V) at the end of 1 minute
across the terminals shall be reduced to a value of 50 volts or less, and the energy stored (J) shall be less
than 20 joules as determined by the equation:

J=5x10"cyr?

in which:

C is the capacitor rating in microfarads.

50.1.2 To cpmply with 50.1.1, the maximum resistance value of a bleeder resistor shall be determined by
the equation

R= K
C
in which:
Ris tle resistance value in megohms,
K is the resistor factor determined from Table 50.1, and

C is the capacitor rating in microfarads;

Table 50.1
Bleeder resistor factor (K)
Voltage
Peak rms? Factor (K

0-100 0-70 85
101 =140 71-78 76
1"\>120 79-85 70
1ZT—="1T3U oo — 92 (o)
131-140 93-99 55
141-150 100 - 106 54
151-170 114 - 120 50
171 -200 121-141 44
201-240 142 -169 39
241-280 170-197 35
281-325 198 — 230 32
326 - 375 231 -265 30
376 -450 266 -318 27
451 — 500 319353 26

Table 50.1 Continued on Next Page
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Table 50.1 Continued

Voltage
Peak rms? Factor (K)
501 -700 354 — 495 23
701 -1000 496 — 707 19

& For a transformer type ballast, the voltage value to be applied from this table is the rms voltage rating of the capacitor as
specified by the ballast.

50.1.3 The requirement in 50.1.1a may be met without the use of a bleeder resistor if the capacitor is
located in a closed loop of the circuit and if the loop is not opened by removal of the lamp or by the

opening of a
50.2 Nonin

50.2.1 If an
characteristic

50.2.2 The
shall be rate
condition by
Movement is
body.

Witch, fuse, or simifar device.
egral oil-filled capacitors

oil-filled capacitor in an electric discharge luminaire is not intégral with th
5 and installation shall comply with 50.2.2 — 50.2.5.

capacitor shall comply with the requirements in the Standard for Capacitors,
i for the voltage to which it is to be connected. Sugh capacitors relieve an
movement of the terminal end of the capacitor eqclosure to break the circ
initiated by internal pressure during a fault condition, causing expansion of

50.2.3 The ¢apacitor shall be rated no less than the maximum fault current to which it may |
as follows:
a) A yalue of 10,000 amperes when cennected across the ballast primary; that
capacijtor is in parallel with the ballastiinput circuit;
b) A v[Iue of 200 amperes when ¢onnected in series with a ballast coil; or
c) Th¢ maximum currenttavailable to the capacitor under capacitor short-circuit
determined by an investigation.
50.2.4 For & liquid-filled.capacitor, the placement and mounting of a capacitor in a lumin

such that a ffee air space is provided in front of the capacitor end-terminals to enable the
expand, withgut obstruction, under a fault condition. This expansion clearance space shall bg
allow the frontt enclosure and terminals of the capacitor, with associated wire connectors and
attached, to tfavel 1/2 inch (12.7 mm) in a direction perpendicular to the mounting surface of t

e ballast, its

UL 810, and
internal fault
uit internally.
he capacitor

be subjected,

s, when the

condition, as

aire shall be
capacitor to
p sufficient to
supply leads
ne terminals.

Exception: The expansion clearance space may be less than 1/2 inch (12.7 mm) if an investigation
determines that the space needed for a particular capacitor is provided.

50.2.5

any exposed live part of the capacitor, such as exposed terminals and wire connectors, and:

a) Any uninsulated live part of opposite polarity; or

b) Uninsulated, grounded dead metal parts shall (after expansion) be:

1) At least 1/16 inch (1.6 mm) if the voltage involved does not exceed 300 volts

2) At least 1/8 inch (3.2 mm), if the voltage involved exceeds 300 volts.

In addition to the expansion clearance space specified in 50.2.4, an electrical air spacing between

, or
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51 Power Packs

51.1 A power pack shall comply with the requirements in the Standard for Power Units Other Than Class
2, UL 1012.

51.2 The adaptor for electrical and mechanical connection of the power pack supply to the track shall
comply with the requirements in Section 46, Adapters, and Section 61, Polymeric Enclosure Impact Tests.

51.3 The female adaptor for electrical and mechanical connection of the luminaire assembly to the power

pack shall comply with the requirements in Section 59, Adaptor Overload Test, and Table 40.1.

52 Pendanttumimaire-Adaptot

52.1 Adapt
comply with 1

52.2 The €
securement

52.3 Anad
a field wirin
terminates in

524 Anen
Impact Tests

52.5 Anad

he test results in the Adaptor Overload Test, Section 59.

lectrical contacts in the adaptor shall not be relied upon to provide positiv
bf the adaptor to the track, as determined by conducting the Adaptor Tests, Secti

pptor that is provided with means for power supply connection within the conneg
) compartment that has at least 1.5 cubic inches~(24.6 cm?®) for each suf
side the compartment.

Closure of an adaptor shall comply with the requirements in Section 61, Polymsg

hptor intended for use with a cord pendant luminaire shall comply with 45.1 for

types and weight restrictions, and with Section 72, Strain Relief Test — Cord-Pendant Lumin

strain relief.

52.6 Anad
luminaire we
method of e
track shall bg

bptor shall be provided withtinstallation instructions that specify the electrical rati
ight, and intended cord type recommended by the manufacturer. In additio
ectrically connecting-the pendant mounted luminaire to the adaptor and the &
specified.

PERFORM

SYSTEM

NCE

br contacts shall maintain positive electrical connections. The electrical._conmections shall

e mechanical
on 60.

tor shall have
ply wire that

ric Enclosure

ntended cord
hire Head, for

ng, maximum
n, the proper
daptor to the

53 Ground

53.1

53.1.1

ing Resistance Test

General

A track lighting system shall have a resistance not exceeding 0.1 ohm when subjected to the

grounding resistance test specified in 53.1 — 53.9 in an unheated and a heated condition. The track
lighting system to be tested is considered to be heated after being subjected to the Normal Temperature
Test, Section 54.

53.1.2 Samples subjected to the unheated condition of this test shall not have been subjected to any
other tests. All measurements and tests are to be conducted at an ambient temperature of 25 +5°C (77
1+9°F).
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53.2 Electrical fitting measurement

53.2.1 The electrical fittings to be tested shall consist of one sample of the luminaire assembly, three
samples of the intercept connector, and two samples of the feed connector having the highest measured
resistance in their grounding circuit with four 20 inch (0.51 m) long sections of track. To determine which
luminaire assembly, intercept connector, and feed connector have the highest measured resistance, the
resistance is to be measured as specified in 53.3.1 between the points specified in 53.3.2 for intercept
connectors, 53.3.3 for feed connectors, and 53.3.4 for luminaire assemblies.

53.3 Test method

53.3.1 An opmmeterwith-an-cutput-of 5-volts—orless—ms
the results uging an ohmmeter are unacceptable, the resistance shal

voltage drop [across the circuit. To measure the voltage drop across the circuit, eitheran
direct current|of at least 25 amperes from a power supply of 5 volts or less is to be passed fro
connection of|the equipment grounding means to a point in the grounding circuit. The*voltage
measured acfoss the circuit. The resistance is then to be calculated by dividingthe value g
potential (in vplts) by the value of the current (in amperes).

53.3.2 A sample of each model of intercept connector is to be connected between two 20

long sections| of track. For T- and X-shaped intercept connectors, the assembly is to be co
only the two frack sections specified such that a straight line configuration exists. For L-sha
connectors, the left and right turn connectors are to represent each other. The resista
opposite ends of the assembly is to be measured through the.grounding conductor.

53.3.3 A sample of each model of feed connector is‘to be connected to one end of a 20 i
long section |of track in accordance with the manufacturer's installation instructions. A

connector is fp be connected into the track sectionsuch that there is exactly 1 inch (25.4 mm
end of the tragk and the closest feed connectorelectrical connection point (grounded or ungr
resistance bgtween the grounding lead or. terminal of the feed connector and the grounding
the opposite ¢nd of the track section is to,be measured.

53.34 Asa
into a 20 inch
so that there
electrical con
luminaire ass
through the g

mple of each luminaire assembly, including low voltage type power packs, is t
(0.51 m) long section of track in accordance with the manufacturer's installatio
s exactly 1 inch’(25.4 mm) between the end of the track and the closest luming
hection point(grounded or ungrounded). The resistance between all dead metze

rounding conductor.

alternating or

the point of
drop is to be
f the drop in

nch (0.51 m)
nnected with
bed intercept
hce between

nch (0.51 m)
floating feed
between the
punded). The
conductor at

b be inserted
N instructions
ire assembly
| parts of the

embly and-power pack, if provided, and each end of the track section is to be measured

53.4 Test setup — Surface mounted track

53.4.1

The track lighting system assembly to be tested is to consist of three intercept connector samples,

two feed connector samples, one luminaire assembly sample, and four 20 inch (0.51 m) long sections of
track. The connectors and luminaire assembly samples are to be of the models with the highest measured
resistance as specified in 53.2.1. The electrical fittings are to be assembled as shown in Figure 53.1 and
mounted to one side of a plywood test ceiling consisting of 1/2 inch (12.7 mm) thick Grade A—CorA-D
plywood of such dimensions that the plywood extends at least 1 foot (305 mm) beyond each portion of the
network and luminaire assembly. A 4 inch by 1-1/2 inch deep octagonal trade size standard metal outlet
box is to be secured inside a wooden box by screws through the back of the outlet box. The wooden box is
to be constructed of 2 inch by 4 inch trade size pine. The inside dimensions of the wooden box are to be 4
inches by 3-7/8 inches by 1 inch (102 mm by 98.4 mm by 25.4 mm). The wooden box is to be mounted to
the plywood over a 4 inch by 4 inch opening. Each section of track is to be secured to the plywood by two
wood screws through openings, each of which is:

a) 3 inches (76.2 mm) from the end of a track section; or
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b) 1/2 inch from the connector in the end of the track;

whichever is the greater distance from the end. The feed connector is to be mounted to or over the outlet
box. The side of the plywood to which the track system is not mounted is to be completely covered with a
layer of foil-faced R19 glass fiber batt insulation with the non-foil-faced side of the insulation facing the
plywood test ceiling. The plywood surface is then to be suspended or supported so that a simulated ceiling
mounting of the track assembly results.

Exception: If, as a result of measuring the resistance of the intercept connectors, a right or left turn
intercept connector is determined to have the highest resistance and is to be subjected to the grounding
resistance test, two right and one left intercept connector samples may be tested in the test assembly.

Figure 53.1

Test assembly

FIXTURE
ASSEMBLY

FEED INTERCEPT INTERCEPT INTERCEPT FEED
CONNECTOR CONNECTOR CONNECTOR CONNECTOR CONNECTOR

S3332

53.5 Test setup — Recessed track

53.5.1 The|recessed track-lighting system assembly to be tested shall consist of the same electrical
fittings as described in 5314.1 except is installed in a recessed channel. A recessed channg|l intended for
use with recg¢ssed luminaire assemblies shall be installed in a test box as described in 53.6(and tested in
accordance |with 538,"and 53.9. A recessed channel intended for use with non-recessed luminaire
assemblies ghall bevinstalled in a test box described in 53.7.1 and 53.7.2 and tested in ac¢ordance with
53.8 and 53.9.

53.6 Recessed track for recessed luminaire assemblies

53.6.1 The recessed channel shall be mounted in accordance with manufacturer's instructions in a
rectangular box with cover and built of 1/2 inch (12.7 mm) thick fir plywood, A — D grade. The plywood test
box is to have dimensions such that each wall and cover is 1/2 inch (12.7 mm) from the nearest point of
the recessed channel, junction box, or any incidental projection.

53.7 Recessed track for non-recessed luminaire assemblies

53.7.1 The recessed channel shall be mounted in accordance with manufacturer's instructions in a
rectangular box built of 1/2 inch (12.7 mm) thick fir plywood, A — D grade. The plywood test box is to have
dimensions such that each wall is 8-1/2 inches (216 mm) from the nearest point of the recessed channel,
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junction box, or any incidental projection. The top edge of each wall is 8-1/2 inches (216 mm) above the
height of the installed recessed channel and the top of the box is open.

53.7.2 The interior space between the plywood box and the interior surface of the recessed channel is to
be filled with loose fill cellulosic insulation rated for a thermal resistance of 3.75 — 3.85 R/inch with a

conditioned density of 2.0 — 2.5 pounds per cubic foot (32 — 40 Kg/m).

53.8 Unheated condition test

53.8.1

After the test setup has been assembled as shown in Figure 53.1, the setup is to be conditioned

for 24 hours in an ambient temperature of 25 £5°C (77 £9°F). The resistance is to be measured between:

a) The
b) The

c) The

grounding leads or terminals in the feed connectors at opposite ends of the ass
luminaire assembly and one feed connector; and

luminaire assembly and the other feed connector.

53.9 Heated condition test

53.9.1 The

temperature
assembly is

test assembly is to be subjected to the Normal Temperature Test, Section
est the test assembly is to be disconnected from itsysource of supply and, v
ill in a heated condition, the resistance is to be measured as specified in 53.8.1.

54 Normal Temperature Test

54.1 Gener

5411 Atra
temperature t

mounted trac
values specifi

54.1.2 Tests
temperature
ambient temj
mineral oil in

est conditions described in 54,3.1 — 54.4.4 for surface mounted track and 54.5.1
. Temperature test results dre'acceptable if the temperature rises attained do n
ed in Table 54.1.

are to be conducted at an ambient temperature of 25 +5°C (77 19°F); th
rise in Table 54.1 are based on an assumed ambient temperature of 25°C
erature is tothe monitored by means of a thermocouple immersed in 15 mill
b glass coptainer.

541.3 Tem

erature measurements to determine compliance with Table 54.1 are to be ob

thermocoupld method. Temperature measurements for enclosed-coil type devices are to be

embly;

b4. After the
Vhile the test

Ck lighting system, including mone-, duo-, and multi-point canopies, shall be subjected to the

for recessed
bt exceed the

e values for
(77°F). The
liters of light

ained by the
obtained by

the change-of-resistance method. Temperature measurements are to be made 3-1/2 hours after the start
of the test at 1/2 hour intervals. A temperature is considered to be constant when three successive
readings taken at 1/2 hour intervals indicate no further change.
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Table 54.1
Maximum acceptable temperature rise

Thermocouple location °C (°F)

Fuse 65 149
2. Fiber employed as electrical insulation® 65 149
3. Copper conductors (bare or insulated) without a nickel coating or equivalent

protection

a) A diameter less than 0.015 inch (0.38 mm) 125 257

b) A diameter of 0.015 inch or more 175 347
4. Termination of copper conductor and pressure terminal connectors without a 125 257

nickel cpating or equivalent protection
5. Splices pnd terminals b b
6. Polymetic material c c
7. Wire or pord d d
8. Point of jconnection of supply wires by thermocouple or temperature probe e e
9. Point of jconnection

Point of ous bar adjacent to connector or adaptor c c
10.  Lamphdder enclosure of thermosetting material® 125 257
11.  Metal bjllast enclosure 65 149
12.  Enclosufe of a potted, metal-enclosure coil type device; Class 105 insulation 65 149

system

13.  Coil of device employing
Class 105 insulation system:
1. THermocouple method 65 149
2. Change of resistance method 75 167

Class 130 insulation systems:

1. THermocouple method 85 185

2. Rgsistance method 95 203
Class 1%$5 insulation systems:

1. THermocouple method 110 230

2. Rgsistance method 115 239
Class 180 insulation/systems:

1. THermocouple/method 125 257

2. Rgsistance method 140 284
Class 200 insulation systems:

1. Thermocouple method 145 293

2. Resistance method 160 230
Class 220 insulation systems:

1. Thermocouple method 160 230

2. Resistance method 175 347
Class 250 insulation systems:

1. Thermocouple method 190 374

2. Resistance method 205 401

14. Capacitors®

a) Electrolytic 40 104

Table 54.1 Continued on Next Page
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Table 54.1 Continued
Thermocouple location °C (°F)
b) Other types 65 230
15.  Varnished cloth insulation® 60 140
16. Wood 65 230
17.  Aluminum or unplated copper lampholder screw shell, center contact, or other 175 347
connecting device
18.  Track housing 65 149
19. Recessed channel
1. Intended for use with non-recessed luminaire assemblies 65 149
2. Intencid for use with recessed luminaire assemblies 125 257
3. Recespsed test box 65 149
@ These limitatigns do not apply to compounds or components that have been investigated and found acceptable for a higher
temperature.
b Any temperatiire rise is acceptable if, when corrected to a 25°C (77 °F) ambient temperature, it is{ess than the temiperature
ratings of adjacgnt materials.
¢ The investigafjon of a polymeric material shall comply with the appropriate requirements in Section 8, Enclosures, pnd Section
40, Enclosures
4 The maximunr temperature measured on the wire or cord, when corrected to a 25°C (7Z°F) ambient temperature, fis not to
exceed the temperature rating of the wire or cord used.
¢ Any temperatire rise up to 125°C (257°F) is acceptable if consistent with the marking on the feed connector as spgcified in 82.5.
The temperature probe is specified in 54.1.4.
54.1.4 With|regard to the supply wire temperature limijts.specified in Table 54.1(8), a coppell temperature
probe as illusfrated in Figure 54.1 is to be placed between the back of the canopy and the odtlet box, with

the two screw
a nipple is us

probe is to bg placed below the crossbar with-the thermocouple facing into the junction box

supply leads
elongated op
surface of the

Exception: TH
probe to be p
the plywood §

s used for mounting the canopy passing through the elongated openings on thg

are to be routed through the-eenter opening in the probe (or, if a nipple is used
Eening), and the probe is-forest on the insulation (if provided) or on the uppe
canopy without mechanical tension or pressure.

e probe may be.placed above the crossbar if a back cover on the canopy does 1
aced between the canopy and crossbar without causing the canopy to be spac
urface.

e probe (or, if

bd to support the canopy, the nippletis to pass through the center opening in the probe). The

The canopy
, through the
most interior

ot permit the
bd away from
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Figure 54.1

Temperature probe for supply wire temperatures
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constantan
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mocouples are to consist of wires no larger than 24 AWG (0.21 mm?) and no st
mm?). It is standard practiceé to employ thermocouples consisting of 30 A
vires and a potentiometer,\type instrument; such equipment is also to be us

naller than 30
WG iron and
ed whenever

erature measurements by thermocouples are necessary. Thermocouple wires gre to conform

irements for specialthermocouples as specified in the Tolerances on Initial V|
erature tables in_the Standard Specification and Temperature-Electromotive
hndardized Thermocouples, ANSI/ASTM E230/E230M.

ermocauple junction and the adjacent thermocouple lead wire are to be he
hct with~the surface of the material and should be placed on the hottest parts.

secure a thellmocouple shall not be located within 3 inches (76.2 mm) of the thermocouple ju

alues of EMF
Force (emf)

d securely in
Tape used to
nction.

54.1.7 The temperature of a polymeric part in a track system (such as a thermoplastic enclosure, lens, or
diffuser) is to be measured by placing one or more thermocouples in contact with the part so the
thermocouple is between the part and any metallic material or other source of conducted heat.
Temperatures generated by a source of radiated or convective heat are to be measured by inserting the
thermocouples into holes in the enclosure and positioning them so the thermocouple tips are flush with the
plane of the inside surface. The thermocouples are to be sealed in place with fullers earth and sodium
silicate (waterglass).

54.1.8 A device such as a shutter, an iris, or a barndoor that is:

a) Permanently mounted to; or

b) Intended to be used with a lighting assembly and is intended to alter the light beam;
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is to be adjusted so the aperture is uniformly reduced in area by 70 percent.

Exception: If the aperture opening cannot be uniformly reduced in area by 70 percent, it may be adjusted
to the smallest possible opening.

54.2 Temperature test conditions — HID luminaire assembly

54.2.1

When subjected to a temperature test, an HID luminaire assembly shall be provided with a

nominal system consisting of a ballast, capacitor, and lamp combination that complies with 54.2.2 and

54.2.3. Alum

a)As

inaire assembly is to be operated at rated frequency and at:

pply voltage rated for the ballast; or

b) The
Exception: A

5422 Ano
when connec
operates at i
percent of the

Exception: A
intended to
documented

54.2.3 The fest lamp, when evaluated in open air,-Using the same ballast and capacitor tha

in the lumina
period. The v
test voltage.

54.2.4 The {est of one HID ballast to\represent others is acceptable with the following excep

a)Am
b) An
c)Alo

d) A K
insula

supply voltage necessary to be considered a nominal system in accordance |wif
hominal system need not be provided if the luminaire is provided witha self-ballg

minal system for an HID luminaire assembly shall be a combination of compone
fed to the supply voltage rated for the ballast and measured.as"specified in 54.]
s marked wattage rating +5 percent. The capacitance of\the capacitor is to
capacitance rated for the ballast.

lamp need not operate within +5 percent of itssmarked rating when operateq
pperate the lamp at other than the lamp's marked rating. Such a construc
by the ballast manufacturer.

re shall operate within 5 percent of\the rated lamp wattage, after a 15 minutg
bltage may be adjusted to be within the 5 percent range, and this voltage shall bg

etal halide or mereuty vapor type may not represent a high pressure sodium (HR
HPS type may net represent a metal halide or mercury vapor type.
wer wattage type may not represent a higher wattage type.

allast*with one class insulation system may not represent a ballast with a d
ionsystem.

54.2.3.
sted lamp.

hts such that,
P.3, the lamp
be within 5

by a ballast
lion is to be

will be used
stabilization
b used as the

ions:

PS) type.

fferent class

e) For a ballast of other than the enclosed and potted type with a Class 105 insulation system, a
ballast with a bench-test temperature may not represent a ballast with a higher bench-test

temperature.
54.3 Fixture assemblies measurement

54.3.1 A representative sample of each model of luminaire assembly to be tested shall have
thermocouples attached at the locations specified in Table 54.1 and at other locations as applicable (such
as components of a power pack). Each luminaire assembly is then to be installed in the center of a 20 inch
(0.51 m) long section of track that has been mounted to a plywood surface by two wood screws through
openings in the track which are located as specified in 53.4.1. An adjustable luminaire head is to be
positioned to cause the highest temperatures on the track section and then repositioned to cause the
highest temperatures on the luminaire head. If a single position results in the highest temperature on both
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the track section and the luminaire head, the measurement need only be conducted with the luminaire
head in that position. If the luminaire head is provided with accessories, the luminaire assembly
temperature measurement is to be conducted with the accessories and with the luminaire head and
accessories positioned to cause the highest temperatures on the luminaire head.

Exception: For mono-, duo-, and multi-point canopies, the luminaire assembly is to be installed in the
canopy rather than in a 20 inch (0.51 m) track section.

54.3.2 Each luminaire assembly is to be provided with a lamp that is rated for the wattage specified by
the lamp replacement marking described in 83.1 — 83.3 at the voltage specified by the electrical rating for
the track system as described in 78.1.

54.3.3 Eac
feed connect

54.4 Test setup — Surface mounted track

5441 The

but with thre¢ additional luminaire assemblies installed in the center of the.track sections tha
ssembly installed during the grounding resistance test and with one feed conn

a luminaire 3
at each end
connectors i
feed connec
and supply r

Exception: T
setup for a m
48 inches (1}

54.4.2 For
track not alre
of:

a) Th
moun

b) Th
head,

c) Th

})the setup described above. The load specified in/54.4.3 is to be connected ac

N luminaire assembly and track section, as specified in 54.3.1, is then to be'eg
or to a 60-hertz supply circuit adjusted to the rated voltage specified in 78.4»

test setup is to be the same as the one used for the Grounding Resistance Te

bf the track assembly. If available, a floating feed conhéctor is to be used as o

r. If different types of feed connectors are used;.the test is also to be conducted

versed so that each type of feed connector experiences the full rated current.

he test setup for a mono- or duo-point canopy is with only one luminaire asser
ulti-point canopy with track 24 inches-(61 cm) or less in length is one luminaire,
P2 cm) or less in length is two luminaires.

he track system, the three lumiinaire assemblies to be installed in the center of t
ady having a luminaire assembly installed from the grounding resistance test

e model of the luminaire assembly that resulted in the highest temperatures o
ting surface;

e model of thé luminaire assembly that resulted in the highest temperatures on
including)accessories; and

e_model of the luminaire assembly that resulted in the highest temperatures

nnected by a

5t, Section 53
did not have
ctor installed
e of the feed
ross the other
with the load

nbly. The test
and with track

he sections of
are to consist

h the track or

the luminaire

pn the power

pack,

if brovided
~

However, three luminaire assemblies, each of the same model, are to be used if the same model resulted
in the highest temperatures on the track or mounting surface, luminaire head, and power pack. For any
number of models and types of luminaire assemblies, only three luminaire assemblies are to be installed.

54.4.3 For a track system, a load(s) is (are) to be connected across the leads or terminals of one feed
connector as shown in Figure 54.2 and Figure 54.3 such that the total current drawn by the luminaire
assemblies and load(s) as measured through the leads of the supply feed connector is the full rated
current through each ungrounded conductor in each circuit of the track network.
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Figure 54.2

Power supply connection example — two-circuit track network with no current flowing in the
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Figure 54.3

Power supply connection example ~ two-circuit track network with current flowing in the
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54.4.4 The track system assembly is to be energized and operated until the temperatures stabilize as
specified in 54.1.3, and, while still energized, the temperatures are to be measured as specified in 54.1.3.

54.5 Test setup — Recessed mounted track

54.5.1 The test setup is to be the same as described in 54.4.1 — 54.4.4 except the recessed channel is
installed in the appropriate test box as specified in Section 53, Grounding Resistance Test, for recessed
mounted track. See 53.5.1, 53.7.1, and 53.7.2 for recessed track intended for use with non-recessed
luminaire assemblies, and 53.5.1 and 53.6.1 for recessed track intended for use with recessed luminaire
assemblies. Four luminaire assemblies shall be installed in the test setup, with each assembly centered in

a 20 inch (0.4

Exception: If
recessed ch

recessed luniinaire assembly marking requirement.

55 Abnormal Recessed Temperature Test

551 A rec
accordance
Section 54,

55.2 The rg¢cessed channel shall be mounted in a rectangular box built of 1/2 inch (12.7

plywood, A -
mm) from th
edge of each
of the box is

55.3 Thein
be filled with
—3.85 R/incH

55.4 The recessed track system shall be operated for 7-1/2 hours or until the thermal p

whichever o
more lumina
assembly or|
recessed cha

b1 m) long section of track.

the manufacturer's markings allow a closer luminaire assembly center to| cente
bnnel and track length shall be reduced to maintain the specifiedyspacing.

bssed track system intended for use with recessed<luminaire assemblies a
with 80.5.1, shall be assembled and installed with\the same components as
ormal Temperature Test, except as described in §52 — 55.5.

D grade. The plywood test box is to have‘dimensions such that each wall is 8-1
e nearest point of the recessed chanpgl, junction box, or any incidental proje
wall is 8-1/2 inches (216 mm) above the height of the installed recessed chann
bpen.

terior space between the plywood box and the interior surface of the recessed
a 4 inch (102 mm) level'af loose fill cellulosic insulation rated for a thermal resis
with a conditioned density of 2.0 — 2.5 pounds per cubic foot (32 — 40 Kg/m).

curs first. If.the thermal protector trips within 3 hours, test results are accept
re assembly lamps are de-energized and temperatures attained on parts of
recessed channel in contact with combustible materials (for example, the
nnel support surfaces) do not exceed 160°C (320°F).

r spacing, the
bee 83.10 for

nd marked in
described in

mm) thick fir
2 inches (216
tion. The top
el and the top

channel is to
tance of 3.75

rotector trips,
able if one or
the luminaire
test box and

55.5

If the thermal protector does not trip within 3 hours and the temperatures on parts of the luminaire

assembly or recessed channel in contact with combustible materials do not exceed 90°C (194°F), the test
is to be reconducted with an additional 2 inches (50 mm) of cellulosic insulation. The test is to be repeated
in this manner with additional levels of insulation until:

a) The protector trips within 3 hours; or

b) The protector does not trip within 3 hours and the temperatures exceed the 90°C (194°F) limit
specified above; or

¢) The maximum depth of insulation reaches 8-1/2 inches (215 mm) over the top of the recessed
channel and the temperatures do not exceed the 90°C (194°F) limit specified above.
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55A Strain Relief Test

55A.1 A pull force of 35 Ibs. (156 N) shall be applied for 1 min to the flexible cord or wire in a direction
perpendicular to the plane of the entrance into the canopy, track or track adapter.

55A.2 Test results shall be acceptable if there is no movement of the flexible cord of more than 0.0625 in

(1.6 mm).

TRACK NETWORKS

56 Security of Knockout Test

56.1 A knod
56.2 and shal

56.2 A forcs
to the plane @
(6.4 mm) in

evaluated mg

56.3 Test rg

the enclosure|.

57 Mold Sti

57.1 A ther
Enclosures, fi

comply with the test results in 57.3.

57.2 One s3
installed as in
air oven ma
temperature

greater. The
allowed to ret

57.3 There

a) Th

kout in an enclosure of metal or polymeric material shall be subjected to thetest
comply with the test results in 56.3.

of 10 pounds (44.5 N) is to be gradually applied and maintained for\1 minute

f the enclosure surface in which the knockout is located. The flat'end of a meta
diameter is to be pressed against the knockout from the oeutside surface af
st likely to provide separation of the knockout from the enclosure.

sults are acceptable if the knockout does not separaté more than 1/16 inch (1

ess Relief Distortion Test

moplastic part as described in Section\8, Enclosures, for track systems, and
br luminaire assemblies, and 21.5 shall be subjected to the test described in 5

mple of track, minimum 20 ihches (508 mm) in length, with the bus bar supporf

ntained at a uniform’ temperature of at least 10°C (18°F) higher than th
bf the thermoplastie-part other than the bus bar insulation or 70°C (158°F),
ample is to remain/in the oven for 7 hours. After removal from the oven, the sal
urn to room temperature and is to be inspected for compliance with 57.3.

sults aré acceptable if:

breis no softening of the material as determined by handling immediat

described in

erpendicular
rod 1/4 inch
the point(s)

.6 mm) from

Section 40,
7.2 and shall

and bus bar

tended, or a thermoplastic,part as described in 57.1, shall be placed in a full-draft circulating-

e measured
whichever is
mple is to be

ely after the

condit

onina:
G

b) No shrinkage, warpage, or other distortion of the part as judged after cooling to room
temperature, that results in any of the following:

1) Spacings being reduced to values less than the minimum spacing values specified in

Section 18, Spacings, for spacings between:
i) Live parts of opposite polarity;
ii) Live parts and accessible dead or grounded metal; and
iii) Live parts and the enclosure,

2) Live parts being considered accessible as determined by the probe illustra
17.1;

ted in Figure
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3) Integrity of the thermoplastic part being defeated so mechanical protection is not afforded

to the live parts; and

4) Intended operation of the track lighting system being impaired; or

c¢) Any parts relied on for structural integrity described in the Exception of 21.5 shall comply with a
repeated Grounding Resistance Test, Section 53.

58

58.1 Thein

Insulation Resistance Test

sulation resistance between:

a) Co
b) Co

is to be meag

58.2 Each
(0.51 m) and

58.3 Thetr

584 To m
combination

58.5 Test rgsults are acceptable if the minimum resistance measured is 1 megohm for each

with the conr
59 Adapto

59.1 Anad
the results in

59.2 A sect

grounded thgough a 1-ampere fuse. Six samples of each type of luminaire adaptor are to

one at a time

59.3 Conng
sample. The

NAUCTOrs Or oppaoslite polarity, and

hductors and grounded metal;
ured using a megohmmeter.

connector, in turn, is to be assembled onto a section of track that is not less th
that has a feed connector at the opposite end.

bck network is to be at 25 +1°C (77 £1.8°F) at the beginhing of the test.

pasure the resistance, the megohmmeter js<to be connected, in turn, b

ector.
I Overload Test

hptor shall be subjected tojthe overload test described in 59.2 and 59.3 and sha
594.

ion of track is t6 he connected to a source of supply as described in 54.3.3. The

to a tungsten load adjusted to draw 150 percent of the rated current of the lumir

ctiens. between the track and the adaptor are to be made and broken 50 fi
on >+ off cycling rate is to be at least 2 seconds on (or the minimum time requireq

pf the feed connector supply leads or terminals;including the grounding terminal.

an 20 inches

etween each

track section

[l comply with

track is to be
be connected
aire adaptor.

mes for each
to insert and

remove the adaptor) and 15 seconds off.

59.4 Test results are acceptable if the 1-ampere fuse does not open.

60 Adaptor Tests

60.1

60.1.1

Strength of adaptor

test results in 60.1.4.

An adaptor shall be tested as described in 60.1.2 and 60.1.3 or 60.1.3A and shall comply with the

60.1.2 A 4 foot (1.22 m) section of track with two mounting openings, each of which is located 6 inches
(150 mm) from each end of the track section, is to be mounted as intended on a flat plywood surface. The
electrical contact blades are to be removed from the luminaire adaptor.
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60.1.3 The luminaire adaptor is to be mounted to the track with the track first in a ceiling-mounted
position and then in a wall-mounted position. A weight equal to two times the weight of the heaviest
luminaire assembly, but no less than 10 pounds (4.5 kg), is to be suspended from the adaptor for 1 minute.

60.1.3A An integral luminaire assembly (see 3.30) is to be mounted to the track first in a ceiling-mounted
position and then in a wall-mounted position. A weight equal to two times the weight of the integral
assembly shall be suspended from the assembly for a period of one minute.

Exception: An integral luminaire assembly not intended for use on a wall-mounted track system need not
be tested in a wall-mounted position and shall be marked as specified in 83.8.

60.1.4 Test

[y talal +£
Coulto At dLlTPYLAdUIT TT.
a) The track is not deformed in a manner that would:

1) Increase the risk of fire or electric shock; or

2) Reduce spacings below the minimum values specified in Section 18, Spacings; and
b) Th¢ bus bars and live components are rendered not accessible as determined |py using the
probe fillustrated in Figure 17.1.
60.2 Adaptpr moment
60.2.1 An aflaptor is to be subjected to the test described in'60.2.2 and 60.2.3 and shall comply with the

test results in|60.1.2.

60.2.2 The
a length equd
intended in th

60.2.3 AS5¢q
The force is
orientation of

Figure 60.1.

hdaptor and stem, luminaire, or other(rigid object (for example, a luminaire head
| to the maximum length of stem intended to be provided on an adaptor are to b
e track described in 60.1.2.

ound (22 N) force is to e applied to the end of the stem farthest from the track
0 be applied paralle] to, the plane of the mounting surface, in each direction p
the track and in each direction perpendicular to the orientation of the track, as

and stem) of
b installed as

for 1 minute.
arallel to the
illustrated in
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A — Track sectio|
B — Adaptor and
C — Force applig
D — Force applie

Figure 60.1

Application of force to adaptor

53172

h installed as intended.
stem installed as intended.
d in each direction parallel to the orientation of the track.

d in each direction perpendicular to'the orientation of the track.

Sc
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60.2.4 Testresults are acceptable if:

a) The stem and adaptor remain in the intended mounting position;

b) Spacings are not reduced to values below the minimum values specified in Section 18,
Spacings; and

c) The bus bar or live components are considered not accessible, as determined by using the

probe ill

61

ustrated in Figure 17.1.

Polymeric Enclosure Impact Tests

61.1 Generpl
61.1.1 A pg
described in
shall be subjg

61.1.2 Test

a) A reduction of spacings to values below the minimum acceptable values as specifi
acings;

18, Sp

b) Uni
acces

c) A rg

d) A
descri

61.2 Dropi
61.2.1 Each

strike a hardy
to consist of

nominal 3/4 ipch (19 mm) plywood. The oak flooring is to be nominally 3/4 inch thick (actual s

1/4 inch or 1

lymeric enclosure of a luminaire assembly shall be subjected to the\.drop
b1.2 and shall comply with the results in 61.1.2. A polymeric enclostire’of a {
cted to the ball impact test described in 61.3 and shall comply withthe results in

results are acceptable if the polymeric enclosure withstands the\three impacts w

hsulated live parts or internal wiring becoming accessible to contact, as deter
ibility probe described in 17.1;

duction in wire or cord insulation thickness.to values below the minimum value
44.1; and

eduction in the effectiveness of strain relief means, as determined by the str
bed in Section 72 or 73.

mpact test

of three samples-of-the luminaire assembly is to be dropped through 3 feet (0
ood surface inthe’position most likely to produce adverse results. The hardwo

layer of nominal 1 inch (25 mm) tongue-and-groove oak flooring mounted on

by 57(mm). The assembly is to rest on a concrete floor or an equivalent non

impact test
rack network
61.1.2.

thout:

ed in Section

mined by the

5 specified in

hin relief test

91 meter) to
od surface is
two layers of
ize 3/4 by 2-
resilient floor

he surface in

a position different from those in the other two drops. Three samples shall be employed for the test;
however, if the manufacturer so elects, fewer samples may be used in accordance with Figure 61.1. The
overall performance is acceptable upon completion of any one of the procedures represented in that
figure. If any sample does not comply on its first series of three drops, the results of the test are

unacceptable.
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61.3 Ballir

61.3.1 Thrd
testin the as

61.3.2 The
adverse resy

61.3.3 The
tongue-and-g
oak flooring i

Figure 61.1

Procedure for impact test

Sample Number

Series
Num—
ber 1 2 3 1 2 3 1 2 3 1 2 3
v  /  / v
1 A N N A N N A N N A N N
I I I I
2 A N N A N N U A N U A N
3 A N N U A N A N U A

Arrows indicate sequence of test procedure

A — Acceptable results fram' drop
U — Unacceptable results from drop
N — No test necessary
SA1162
hpact test
e samples of each type of.a'track section and connector are to be subjected to t

Lreceived condition.

Its.

hardwood/surface specified in 61.3.2 is to consist of a layer of nominal 1
jroove~oak flooring mounted on two layers of nominal 3/4 inch (19 mm) thick
5 to.be nominally 3/4 inch thick (actual size 3/4 inch by 2-1/4 inches or 18 mm by

assembly is {

0'rest on a concrete floor or an equivalent nonresilient floor during the test.

he ball impact

three samples are1o be placed on a hardwood surface in the positions most like¢ly to produce

nch (25 mm)
plywood. The
57 mm). The

61.3.4 The impact force is to be obtained using a solid smooth steel sphere 2 inches (50.8 mm) in
diameter and weighing 1.18 pounds (0.53 kg). The sphere is to fall freely from rest through the distance
required to cause it to strike the test sample with a force of 5 foot-pounds (6.78 N-m).

61.3.5 Each of three impacts is to be made in a different location on each sample so a total of 9 different
points are impacted on the enclosure of each type of electrical fitting.
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62 Conductor Displacement Tests
62.1 General
62.1.1 Each track section to be subjected to the tests described in 62.2.1 and 62.3.1 shall be previously

untested and conditioned. The track sections tested shall comply with the test results in 62.2.2 and 62.3.2,
respectively.

62.2 Horizontal conductor displacement test

62.2.1 A force of 1 1/2 pounds (6 7 N) is to be applled to elther end of each bus bar in a 4 foot (1.22 m)
track section prete-nz ‘ - dimad centerline of
the track in a attempt to push the bus bar or bus bar insulation (or both) out of the track.

62.2.2 Test|results are acceptable if both the bus bars and the bus bar supperts”’show no signs of
movement ag a result of the applied force.

62.3 Vertical conductor displacement test

62.3.1 A4 fpot (1.22 m) track section shall be held for a period of 15 seconds in the vertical position most
likely to causg the bus bars or bus bar insulation to slip out of the track housing.

62.3.2 Test|results are acceptable if both the bus bars and‘the bus bar insulation show no signs of
movement.

63 Field Track Cutting Test

63.1 The means used to field cut a section of-track shall be tested as described in 63.2 and|shall comply
with the test results in 63.3.

63.2 A section of track is to be cut in_accordance with the manufacturer's instructions for each connector
and end cap ihtended to be inserted into the track.

63.3 Test repults are acceptabte if:
a) Thg bus bar complies with the spacings in the Exception to 18.3; and

b) Theg busbarand bus bar insulation show no evidence of damage such as bending or breaking.

64 Track Clip-SecurementTFest
64.1 To determine whether a mounting clip can support a section of track, the mounting clip shall be

investigated by subjecting the clip to the test described in 64.2 and 64.3. The clip shall comply with the test
results in 64.4.

64.2 Aclip is to be mounted to a 4 foot (1.22 m) section of track as intended. The section of track is to be:
a) Supported at both ends (with the track horizontal); and

b) Oriented so the clip is on the underside center of the track.
A 25 pound (11.4 kg) weight is to be suspended from the clip for 5 minutes.

64.3 The testis to be repeated with the track:
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a) In a position that simulates wall mounting; and

b) Oriented so the longitudinal openings on the track are horizontal.

64.4 Testresults are acceptable if:

a) The clip remains in the intended mounting position without evidence of pulling away from the

track;

and

b) The track is not distorted to a point that would result in:

65 Pendant-Mounted Track Torque Test

65.1 Track
and 65.3 and

65.2 The lq
manufacture
specified by
recommends

65.3 A 20
be applied p
track to turn

65.4 If the

applied, opp
track to its or

65.5 Test rgsults are acceptablg'if:

a) Du
track;

b) Affer the test, there is no deformation of the track, the stems, and the mountin

would

1) A reduction of spacings to values below the minimum acceptable values specified in

Section18-Spacings—and
OO I3

2) Uninsulated live parts or internal wiring becoming accessible to contact.

for which stem pendants are manufactured shall be subjected to the test des
shall comply with the test results in 65.5.

ngest section of track available from the manufacturér/is to be mounted as sy
['s instructions. The number of stems used in mounting/the track is to be the min
the manufacturer; the stems are to be spaced from each other the maxin
d by the manufacturer.

ound (89 N) force is to be applied horizontally to one end of the track section. 1
brallel to the plane of the track mounting surface in a direction that would tend
DN an axis located at the opposite end of the track.

rack has been displaced from-its original position after the 20 pound (89 N) fg
bsite forces (the hands of\the individual conducting the test) are to be applied
ginal position.

ring and after'the test, none of the mounting means detach from the mounting sy
and

cribed in 65.2

ecified in the
mum number
hum distance

'he force is to
to cause the

rce has been
to return the

rface and the

g means that

result in:

66 Strengt

66.1

1) A reduction of spacings below the minimum acceptable values specified i
Spacings;

2) Uninsulated live parts or internal wiring becoming accessible to contact a
Section 17, Accessibility of Current-Carrying Parts; and

3) Damage to any insulating material (such as cutting, splitting, or abrading).

h of Luminaire Assembly Test

n Section 18,

s specified in

A luminaire assembly constructed so its center of gravity is 2 inches (50.8 mm) or more from the

centerline of the adaptor shall be tested as described in 66.2 and shall comply with the test results in 66.3.
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66.2 The luminaire assembly is to be mounted as described in 60.1.2 and 60.1.3. The 10 pound (4.5 kg)
weight is to be suspended from a point as close to the center of gravity of the luminaire as possible for 1

minute.

66.3 Testre

sults are acceptable if the luminaire assembly:

a) Does not pull out of the track or deform the track in a manner that would:

1) Increase the risk of fire or electric shock; or

2) Reduce spacings to values below acceptable minimum values as specified i
Spacings; and

n Section 18,

b) Rer
67 Pendant

67.1 Each
subjected to
multiple-point
connection pqg
close as poss

67.2 A conn
is to be instal

the joint created by the connector is centered between.the supports. An ohmmeter is to b

between the
feed connect
maintained fqg
section. The
connector. If,
inch (12.7 mn
suspended w
the test. The

Figure 67.1.

Exception N9
the test shall

Exception Nq.

conducted in

hains mounted to the track in the intended manner.
-Mounted Track/Connector Strength Test

connector type for a track system for which stem pendants are’ manufactu
the test described in 67.2 and 67.3 and shall comply with .the test results in
connector (such as a T-shaped connector), the test shall\be conducted on
ints. For an adjustable connector, the test shall be conducted with the connecto
ible to a straight line position.

ector is to be installed as intended between two sections of track and an end fe
ed on either track section. The assembly is to*be’placed on supports 4 feet (1.2

br's leads or terminals. A 20 pound (9-14Kg) weight is to be gradually applied to
r 1 minute. The weight is to be suspended by a wire or cable that is looped a
weight is to be suspended at_ a)point on one track section 1/2 inch (12.7

as a result of track distortion,.the cable supporting the weight is likely to move

eight are to be supported_so that the weight does not contact the supporting s
test is to be conducted-with the assembly supported in the horizontal position
. 1: If mountihg stems are intended to be provided at greater than 4 foot (1.22

be conduéted to simulate the mounting interval recommended by the manufactu

2x_If a pendant-mounted track is intended to be installed by stem only, the

red shall be
67.4. For a
each pair of
r adjusted as

ed connector
P m) apart so
e connected

ungrounded conductors and the grounded (neutral) and grounding conductors at the end

he track and
ound a track
m) from the
from the 1/2

1) point, the cable is to be fixed in position at the 1/2 inch (12.7 mm) point. The tg¢st setup and

irface during
as shown in

m) intervals,
rer.

test may be

accordance with the manufacturer's installation instructions as specified in 84.2.

6(e).
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Figure 67.1

Pendant-mounted track/connector strength test setup — straight, adjustable, t-shaped, and x-

shaped connectors

A—-ELEVATION OF GENERAL CONFIGURATION

4'(1.22M) —I

\\\

LIVE
END

20 LBS
(9.1kq)

S|

P9688

B—CROSS SECTION
SIMULATED CEILING
MOUNTING

20 LBS
(9.1kq)
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67.3 For an adjustable connector, the test is to be conducted with the track oriented so the applied
weight is bearing on the track section in a direction that would tend to promote movement that the
connector is not intended to accommodate.

67.4 Testresults are acceptable if:

a) During and after the test, there is no indication of short-circuiting of the ungrounded bus bar
conductors to grounded and grounding conductors; and

b) After the test, there is no accessibility to current-carrying parts as determined by the accessibility
requirements in Section 17, Accessibility of Current-Carrying Parts.

68 Track Rigidity Test

68.1 A sect

results in 68.3.

68.2 The trg
(22.7 kg) wei
wire or cable]
direction cong

on of track shall be subjected to the test described in 68.2 and shall Comply

ght is to be applied to the center of the track for 1 minute by‘suspending the v
looped around the track section. The test is to be conducted with the force
istent with a ceiling-mounted track.

Sults are acceptable if the applied force causes nodeformation of the track that

a) A reduction of spacings to values below the minimum acceptable values as specifi

acings; and

hsulated live parts or internal wiring becoming accessible to contact, as deter
ibility probe described in 17.1.

cal Means of Polarity Test

pchanical means used\to maintain track system polarity shall be tested as descri
comply with the test results in 69.5.

68.3 Testre
in:

18, Sp

b) Uni

acces
69 Mechan
69.1 Them
69.4 and shal
69.2 Onee

an open circu

69.3 Each t
pushed into

d of each-bus bar is to be connected to a lead on an ohmmeter; the resulting @
t that would be completed if electrical contact were to be made during the test.

ck is to be supported horizontally at both ends with supports 4 feet'(1.2 m) apart.

with the test

A 50 pound
eight from a
applied in a

would result

ed in Section

mined by the

bed in 69.2 -

ircuit is to be

ike) is to be

ype, of connector (straight mtercept X- shaped mtercept end feed, and the

polarity. A force of 30 pounds (13 6 kg) is to be applled to the connector for 1 minute.

maintaining

69.4 An adaptor is to be inserted into the track in an attempt to defeat the means of maintaining polarity.
If a twist motion is normally used to insert the device, a torque of 15 pound-inches (1.7 N-m) is to be
applied for 1 minute.

69.5 Test results are acceptable if:

a) The connector, the adaptor, and the track show no damage affecting performance or

constr

uction;

b) The open circuit between the ohmmeter and the bus bars shows no evidence that permanent
electrical contact was made;
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¢) The connector and track remain assembled; and

d) There is no reduction of spacings to values below the minimum spacing values specified in
Section 18, Spacings.

70 Field Drilling Test

70.1

recommended by the manufacturer in accordance with the installation instructions.

A track intended to be field drilled as described in 28.1 shall be subjected to a field drilling test as

70.2 Test results are acceptable if, at the completion of the test, spacings are not reduced below the

minimum sp

cing values specified in Section 18, Spacings, when mounting hardware is

ounted in the

drilled hole, (
71 Direct-(

71.1  With 1
described in

71.2 A detérmination of the direct-current resistance of a bus barr conductor is to bd

accuracy of
straight spec

71.3 Each
such a way -

the electrode, no strands damaged or bent, uniform\pressure by the electrode at all po

contact, and

714 The
correspondin
conductor s(
specimen is
whichever is
balanced.

71.5 Each
specimen wi
specimen be

71.6 When

onnectors and adaptors are installed, and any other condition of use is performq
Current Bus Bar or Conductor Resistance Test

eference to the Exception of 13.1.3, a bus bar or conductor shall’be subject
71.2 — 71.8 and shall comply with the requirements in 71.9.

D.2 percent or better by means of a general-purposeKelvin bridge or its equiy
men of the bus bar or conductor that is 24 — 48 inches(610 — 1220 mm) long.

jeneral-purpose Kelvin-bridge current electrode’is to be attached to a strandeq
L adjacent strands in mutual contact, each,strand of the outer layer in full-lengt

the like — that results in an essentially-uniform distribution of current among the s

distance between each general-purpose Kelvin-bridge potential electrq
g current electrode is to equal or exceed 1.5 times the circumference of th
ecimen. The resistance of\the Kelvin-bridge yoke between the reference star
not to be more than 0.1 percent of the resistance of the reference standard or
less, unless compensation is made for the potential leads or the coil and Ig

general-purpase Kelvin-bridge potential electrode shall contact the bus bar
th a surface that is a sharp knife edge (see 71.8). The length of the bus bar|
fween the'knife edges is to be measured to the nearest 0.01 inch (0.2 mm).

using the general-purpose Kelvin-bridge, bus bar, or conductor specimen, all e

d.

bd to the test

made to an
alent using a

| specimen in
h contact with
nts of strand
trands.

de and its
e bus bar or
dard and the
he specimen,
ad ratios are

or conductor
or conductor

uipment and

the surrounding air are to be in thermal equilibrium with one another at a temperature of 25°C (77°F).

71.7 Because the general-purpose Kelvin-bridge measuring current raises the temperature of the
specimen, the magnitude of the current is to be as low as possible and the time of its use is to be brief. Too
much current, too much time, or both are being used for a measurement if any change in resistance is
detected with the galvanometer in two successive readings.

71.8 The contact surfaces of the general-purpose Kelvin-bridge current electrodes, the surface of the
bus bar or conductor specimen, and the knife edges of the general purpose Kelvin-bridge potential
electrodes are to be clean and undamaged. Contact-potential error is to be eliminated by taking four
readings in direct succession: the first with the current flowing in one direction, the second with the current
flowing in the other direction, then — after the specimen has been turned end for end — the third with the
current flowing in one direction, and the fourth with the current flowing in the other direction. Contact-
potential imbalance is to be minimized by having the potential electrodes made of the same material.
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71.9 Testresults are acceptable if the measured values do not exceed the values specified in Table 71.1.

Table 71.1

Bus bar and conductor resistance equivalency at 25°C (77°F)

Track rating amperes Maximum milliohms/foot Maximum ohms/kilometer
150r20 1.65 5.42
30 1.04 3.41
40 0.65 213
50 0.41 1.35
LUMINAIRE
72 Strain Relief Test — Cord-Pendant Luminaire Head

72.1 The stfain relief means at each end of the flexible cord on a cord-pendant luminaire head shall be

subjected to a pulling force as specified in 72.2 and shall comply with the testwesults in 72.3.

Exception: THis test need not be conducted on a strain relief means in a-Class 2 circuit.

72.2 For th¢ test, the conductors of the flexible cord are to‘be severed immediately adjacent to the

terminals or splices. The flexible cord is to be subjected, for, 1 minute, to a pulling force equal
of the suspended portion of the luminaire head plus 10 pounds (4.6 kg) or 35 pounds (15.9 k
is greater. The pull is to be applied in a direction perpéfdicular to the plane of the surface t
the flexible cgrd enters the enclosure.

to the weight
ﬁ)’ whichever
rough which

72.3 Test rgsults are acceptable if the pull is-not transmitted to the terminals, splices, or internal wiring,

where strain ¢n the connections would result.
73 Strain Relief Test — Lamp-Supported Lampholders and Exposed Wires or Cords

73.1 General

73.1.1 A strpin relief means for a wire of a lamp-supported lampholder or an exposed wire g¢r cord that is
not relied upgn to limit motion of the luminaire assembly, or non-enclosed wiring for segmented, movable,
or adjustable| connectors described in item ¢ of the Exception to 32.1, shall be subjectefl to the test
described in 73.2.1\and shall comply with the test results in 73.1.2. A strain relief means for an exposed
wire or cord fhab)is relied upon to limit motion of the luminaire assembly shall be subjectgd to the test

described in 73.3.T and shall comply with the test resulis in 73.7.2.

Exception: This test is not required to be conducted on a strain relief means in a Class 2 circulit.

73.1.2 Test results are acceptable if the pull is not transmitted to the terminals, splices, or internal wiring,

where strain on the connections would result.
73.2 Lamp-supported lampholder and exposed wires or cords

73.2.1 The conductors supplying the lamp-supported lampholder or exposed wire or co

rd that is not

relied upon to limit motion of the luminaire assembly shall be subjected to a pulling force of 20 pounds (89

N) for 1 minute. The pull is to be applied in a direction perpendicular to the plane of the su
which the wires enter the enclosure.

rface through
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