
70A–111ARTICLE 410 — LUMINAIRES (LIGHTING FIXTURES), LAMPHOLDERS, AND LAMPS

Exception No. 1: Thermal protection shall not be required(fixtures) connected together by recognized wiring methods,

shall be permitted to contain the conductors of a 2-wire in a recessed luminaire (fixture) identified for use and in-

stalled in poured concrete.branch circuit, or one multiwire branch circuit, supplying

the connected luminaires (fixtures) and need not be listed
Exception No. 2: Thermal protection shall not be required

as a raceway. One additional 2-wire branch circuit separately
in a recessed luminaire (fixture) whose design, construction,

supplying one or more of the connected luminaires (fixtures)
and thermal performance characteristics are equivalent to

shall also be permitted.
a thermally protected luminaire (fixture) and are identified

as inherently protected.FPN: See Article 100 for the definition ofMultiwire Branch
Circuit.

410.66 Clearance and Installation.

410.33 Branch Circuit Conductors and Ballasts.
(A) Clearance.

Branch-circuit conductors within 75 mm (3 in.) of a ballast
(1) Non-Type IC. A recessed luminaire (fixture) that is notshall have an insulation temperature rating not lower than
identified for contact with insulation shall have all recessed90�C (194�F) unless supplying a luminaire (fixture) listed
parts spaced not less than 13 mm (1⁄2 in.) from combustibleand marked as suitable for a different insulation temperature.
materials. The points of support and the trim finishing off

the opening in the ceiling or wall surface shall be permitted
VIII. Installation of Lampholders to be in contact with combustible materials.

410.47 Screw-Shell Type. Lampholders of the screw-shell
(2) Type IC. A recessed luminaire (fixture) that is identi-

type shall be installed for use as lampholders only. Where
fied for contact with insulation, Type IC, shall be permitted

supplied by a circuit having a grounded conductor, the
to be in contact with combustible materials at recessed parts,

grounded conductor shall be connected to the screw shell.
points of support, and portions passing through or finishing

off the opening in the building structure.
410.48 Double-Pole Switched Lampholders. Where sup-

plied by the ungrounded conductors of a circuit, the switch- (B) Installation. Thermal insulation shall not be installed

ing device of lampholders of the switched type shall above a recessed luminaire (fixture) or with 75 mm (3 in.)

simultaneously disconnect both conductors of the circuit. of the recessed luminaire’s (fixture’s) enclosure, wiring com-

partment, or ballast unless it is identified for contact with

410.49 Lampholders in Wet or Damp Locations. Lamp- insulation, Type IC.

holders installed in wet or damp locations shall be of the
410.67 Wiring.weatherproof type.

(A) General. Conductors that have insulation suitable for

the temperature encountered shall be used.XI. Special Provisions for Flush and Recessed

Luminaires (Fixtures)
(B) Circuit Conductors. Branch-circuit conductors that

have an insulation suitable for the temperature encountered410.64 General. Luminaires (fixtures) installed in recessed
shall be permitted to terminate in the luminaire (fixture).cavities inwalls or ceilings shall comply with 410.65 through

410.67.
(C) Tap Conductors. Tap conductors of a type suitable for

the temperature encountered shall be permitted to run from
410.65 Temperature.

the luminaire (fixture) terminal connection to an outlet box

(A) Combustible Material. Luminaires (fixtures) shall be placed at least 300 mm (1 ft) from the luminaire (fixture).

installed so that adjacent combustible material will not be Such tap conductors shall be in suitable raceway or Type

subjected to temperatures in excess of 90�C (194�F). AC or MC cable of at least 450 mm (18 in.) but not more

than 1.8 m (6 ft) in length.
(B) Fire-Resistant Construction. Where a luminaire (fix-

ture) is recessed in fire-resistant material in a building of
XIII. Special Provisions for Electric-Discharge Lightingfire-resistant construction, a temperature higher than 90�C

Systems of 1000 Volts or Less(194�F) but not higher than 150�C (302�F) shall be consid-

ered acceptable if the luminaire (fixture) is plainly marked 410.73 General.
that it is listed for that service.

(A) Open-Circuit Voltage of 1000 Volts or Less. Equip-

ment for use with electric-discharge lighting systems and(C) Recessed Incandescent Luminaires (Fixtures). In-

candescent luminaires (fixtures) shall have thermal protec- designed for an open-circuit voltage of 1000 volts or less

shall be of a type intended for such service.tion and shall be identified as thermally protected.
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70A–112 ARTICLE 410 — LUMINAIRES (LIGHTING FIXTURES), LAMPHOLDERS, AND LAMPS

(B) Combustible Low-Density Cellulose Fiberboard.(E) Thermal Protection — Fluorescent Luminaires

(Fixtures). Where a surface-mounted luminaire (fixture) containing a

ballast is to be installed on combustible low-density cellulose
(1) Integral Thermal Protection. The ballast of a fluores-

fiberboard, it shall be listed for this condition or shall be
cent luminaire (fixture) installed indoors shall have integral

spaced not less than 38 mm (11⁄2 in.) from the surface of the
thermal protection. Replacement ballasts shall also have

fiberboard. Where such luminaires (fixtures) are partially or
thermal protection integral with the ballast.

wholly recessed, the provisions of 410.64 through 410.67

shall apply.(2) Simple Reactance Ballasts. A simple reactance ballast

in a fluorescent luminaire (fixture) with straight tubular
FPN: Combustible low-density cellulose fiberboard in-

lamps shall not be required to be thermally protected. cludes sheets, panels, and tiles that have a density of 320
kg/m3 (20 lb/ft3) or less and that are formed of bonded plant

(F) High-Intensity Discharge Luminaires (Fixtures). fiber material but does not include solid or laminated wood
or fiberboard that has a density in excess of 320 kg/m3 (20

(1) Recessed. Recessed high-intensity luminaires (fixtures) lb/ft3) or is a material that has been integrally treated with
designed to be installed in wall or ceiling cavities shall have fire-retarding chemicals to the degree that the flame spread

in any plane of the material will not exceed 25, determinedthermal protection and be identified as thermally protected.
in accordance with tests for surface burning characteristics of
buildingmaterials. See ANSI/ASTME84-1997, TestMethod(2) Inherently Protected. Thermal protection shall not be
for Surface Burning Characteristics of Building Materials.required in a recessed high-intensity luminaire (fixture)

whose design, construction, and thermal performance char-

acteristics are equivalent to a thermally protected luminaire XIV. Special Provisions for Electric-Discharge Lighting
(fixture) and are identified as inherently protected. Systems of More Than 1000 Volts

(3) Installed in Poured Concrete. Thermal protection 410.80 General.
shall not be required in a recessed high-intensity discharge

(B) Dwelling Occupancies. Equipment that has an open-luminaire (fixture) identified for use and installed in poured
circuit voltage exceeding 1000 volts shall not be installedconcrete.
in or on dwelling occupancies.

(4) Recessed Remote Ballasts. A recessed remote ballast

for a high-intensity discharge luminaire (fixture) shall have
XV. Lighting Track

thermal protection that is integral with the ballast and be

identified as thermally protected. 410.100 Definition.

LightingTrack. Amanufactured assembly designed to sup-(5) Metal Halide Lamp Containment. Luminaires (fix-

port and energize luminaires (lighting fixtures) that are capa-tures) that use a metal halide lamp other than a thick-glass

ble of being readily repositioned on the track. Its length canparabolic reflector lamp (PAR) shall be provided with a

be altered by the addition or subtraction of sections of track.containment barrier that encloses the lamp, or shall be pro-

vided with a physical means that only allows the use of a

lamp that is Type O. 410.101 Installation.

FPN: See ANSI Standard C78.387, American National (A) Lighting Track. Lighting track shall be permanently
Standard for Electric Lamps — Metal Halide Lamps, Meth- installed and permanently connected to a branch circuit.
ods of Measuring Characteristics.

Only lighting track fittings shall be installed on lighting

track. Lighting track fittings shall not be equipped with
410.75 Open-Circuit Voltage Exceeding 300 Volts. general-purpose receptacles.
Equipment having an open-circuit voltage exceeding 300

volts shall not be installed in dwelling occupancies unless (B) Connected Load. The connected load on lighting track
such equipment is designed so that there will be no exposed shall not exceed the rating of the track. Lighting track shall
live parts when lamps are being inserted, are in place, or be supplied by a branch circuit having a rating not more
are being removed. than that of the track.

(C) Locations Not Permitted. Lighting track shall not be410.76 Luminaire (Fixture) Mounting.
installed in the following locations:

(A) Exposed Ballasts. Luminaires (fixtures) that have ex-

posed ballasts or transformers shall be installed so that such (1) Where likely to be subjected to physical damage

(2) In wet or damp locationsballasts or transformers will not be in contact with combusti-

ble material. (3) Where subject to corrosive vapors
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70A–113ARTICLE 411 — LIGHTING SYSTEMS OPERATING AT 30 VOLTS OR LESS

(4) In storage battery rooms amperes maximum, supplying luminaires (lighting fixtures)

and associated equipment identified for the use.(5) In hazardous (classified) locations

(6) Where concealed

(7) Where extended through walls or partitions 411.3 Listing Required. Lighting systems operating at 30
(8) Less than 1.5 m (5 ft) above the finished floor except volts or less shall be listed.

where protected from physical damage or track op-

erating at less than 30 volts rms open-circuit voltage
411.4 Locations Not Permitted. Lighting systems op-(9) Where prohibited by 410.4(D)
erating at 30 volts or less shall not be installed in the locations

described in 411.4(A) and 411.4(B).(D) Support. Fittings identified for use on lighting track

shall be designed specifically for the track on which they
(A) Where concealed or extended through a building wallare to be installed. They shall be securely fastened to the
unless permitted in (1) or (2):track, shall maintain polarization and grounding, and shall

be designed to be suspended directly from the track.
(1) Installed using any of the wiring methods specified in

Chapter 3
410.104 Fastening. Lighting track shall be securely (2) Installed using wiring supplied by a listed Class 2 power
mounted so that each fastening is suitable for supporting source and installed in accordance with 725.52
the maximum weight of luminaires (fixtures) that can be

installed. Unless identified for supports at greater intervals, (B) Where installed within 3.0 m (10 ft) of pools, spas,
a single section 1.2 m (4 ft) or shorter in length shall have fountains, or similar locations, unless permitted by Article
two supports, and, where installed in a continuous row, each 680.
individual section of not more than 1.2 m (4 ft) in length

shall have one additional support.
411.5 Secondary Circuits.

(A) Grounding. Secondary circuits shall not be grounded.410.105 Construction Requirements.

(B) Grounding. Lighting track shall be grounded in (B) Isolation. The secondary circuit shall be insulated from
accordance with Article 250, and the track sections shall the branch circuit by an isolating transformer.
be securely coupled to maintain continuity of the circuitry,

polarization, and grounding throughout. (C) Bare Conductors. Exposed bare conductors and cur-

rent-carrying parts shall be permitted for indoor installations

only. Bare conductors shall not be installed less than 2.1 m
XVI. Decorative Lighting and Similar Accessories (7 ft) above the finished floor, unless specifically listed for

a lower installation height.410.110 Listing of Decorative Lighting. Decorative light-

ing and similar accessories used for holiday lighting and

similar purposes, in accordance with 590.3(B), shall be 411.6 Branch Circuit. Lighting systems operating at 30
listed. volts or less shall be supplied from a maximum 20-ampere

branch circuit.

ARTICLE 411

Lighting Systems Operating at 30 Volts ARTICLE 422
or Less Appliances

411.1 Scope. This article covers lighting systems operating I. General

at 30 volts or less and their associated components.
422.1 Scope. This article covers electric appliances used

in any occupancy.
411.2 Definition.

422.4 Live Parts. Appliances shall have no live parts nor-Lighting Systems Operating at 30 Volts or Less. A light-

ing system consisting of an isolating power supply operating mally exposed to contact other than those parts functioning

as open-resistance heating elements, such as the heatingat 30 volts (42.4 volts peak) or less under any load condition,

with one or more secondary circuits, each limited to 25 element of a toaster, which are necessarily exposed.
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70A–114 ARTICLE 422 — APPLIANCES

II. Installation a standard overcurrent device ampere rating, the next

higher standard rating shall be permitted.
422.10 Branch-Circuit Rating. This section specifies the

ratings of branch circuits capable of carrying appliance cur- (F) Electric Heating Appliances Employing Resistance-
rent without overheating under the conditions specified. Type Heating Elements Rated More Than 48 Amperes.

(1) Electric Heating Appliances. Electric heating appli-(A) Individual Circuits. The rating of an individual branch
ances employing resistance-type heating elements ratedcircuit shall not be less than the marked rating of the appli-
more than 48 amperes, other than household appliances withance or the marked rating of an appliance having combined
surface heating elements covered by 422.11(B), and com-loads as provided in 422.62.
mercial-type heating appliances covered by 422.11(D) inThe rating of an individual branch circuit for motor-
the NEC, shall have the heating elements subdivided. Eachoperated appliances not having a marked rating shall be in
subdivided load shall not exceed 48 amperes and shall beaccordance with Part II of Article 430 in the NEC.
protected at not more than 60 amperes.The branch-circuit rating for an appliance that is contin-

These supplementary overcurrent protective devicesuously loaded, other than a motor-operated appliance, shall
shall be (1) factory-installedwithin or on the heater enclosurenot be less than 125 percent of the marked rating, or not
or provided as a separate assembly by the heater manufac-less than 100 percent of the marked rating if the branch-
turer; (2) accessible; and (3) suitable for branch-circuit pro-circuit device and its assembly are listed for continuous
tection.loading at 100 percent of its rating.

The main conductors supplying these overcurrent pro-Branch circuits for household cooking appliances shall
tective devices shall be considered branch-circuit conduc-be permitted to be in accordance with Table 220.55.
tors.

(B) Circuits Supplying Two or More Loads. For branch
(G) Motor-Operated Appliances. Motors of motor-oper-circuits supplying appliance and other loads, the rating shall
ated appliances shall be provided with overload protection inbe determined in accordance with 210.23.
accordance with Part III of Article 430 in the NEC. Hermetic

refrigerant motor-compressors in air-conditioning or refrig-
422.11 Overcurrent Protection. Appliances shall be pro-

erating equipment shall be provided with overload protection
tected against overcurrent in accordance with 422.11(A),

in accordance with Part VI of Article 440. Where appliance
422.11 (B), 422.11(E), 422.11(F), 422.11(G), and 422.10.

overcurrent protective devices that are separate from the

appliance are required, data for selection of these devices(A) Branch-Circuit Overcurrent Protection. Branch cir-
shall be marked on the appliance. The minimum markingcuits shall be protected in accordance with 240.4.
shall be that specified in 430.7 and 440.4 in the NEC.If a protective device rating is marked on an appliance,

the branch-circuit overcurrent device rating shall not exceed
422.12 Central Heating Equipment. Central heatingthe protective device rating marked on the appliance.
equipment other than fixed electric space-heating equipment

shall be supplied by an individual branch circuit.(B) Household-Type Appliances with Surface Heating

Elements. Household-type appliances with surface heating
Exception No. 1: Auxiliary equipment, such as a pump,

elements having a maximum demand of more than 60 am-
valve, humidifier, or electrostatic air cleaner directly associ-

peres calculated in accordance with Table 220.55 shall have
ated with the heating equipment, shall be permitted to be

its power supply subdivided into two or more circuits, each
connected to the same branch circuit.

of which shall be provided with overcurrent protection rated
Exception No. 2: Permanently connected air-conditioningat not over 50 amperes.
equipment shall be permitted to be connected to the same

(E) Single Non–motor-Operated Appliance. If the branch circuit.
branch circuit supplies a single non–motor-operated appli-

422.13 Storage-Type Water Heaters. A fixed storage-ance, the rating of overcurrent protection shall:

type water heater that has a capacity of 450 L (120 gal) or
(1) Not exceed that marked on the appliance; less shall be considered a continuous load.
(2) Not exceed 20 amperes if the overcurrent protection

FPN: For branch-circuit rating, see 422.10.rating is not marked and the appliance is rated 13.3

amperes or less; or
422.15 Central Vacuum Outlet Assemblies.

(3) Not exceed 150 percent of the appliance rated current

if the overcurrent protection rating is not marked and (A) Listed central vacuum outlet assemblies shall be per-

mitted to be connected to a branch circuit in accordancethe appliance is rated over 13.3 amperes. Where 150

percent of the appliance rating does not correspond to with 210.23(A).
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70A–115ARTICLE 422 — APPLIANCES

(B) The ampacity of the connecting conductors shall not (3) Receptacles shall be located to avoid physical damage

to the flexible cord.be less than the ampacity of the branch circuit conductors

to which they are connected. (4) The receptacle shall be located in the space occupied

by the appliance or adjacent thereto.
(C) An equipment grounding conductor shall be used

(5) The receptacle shall be accessible.
where the central vacuum outlet assembly has accessible

non–current-carrying metal parts. (3) Wall-Mounted Ovens and Counter-Mounted Cook-

ing Units. Wall-mounted ovens and counter-mounted cook-
422.16 Flexible Cords.

ing units complete with provisions for mounting and for

(A) General. Flexible cord shall be permitted (1) for the making electrical connections shall be permitted to be per-

connection of appliances to facilitate their frequent inter- manently connected or, only for ease in servicing or for

change or to prevent the transmission of noise or vibration installation, cord-and-plug connected.

or (2) to facilitate the removal or disconnection of appliances A separable connector or a plug and receptacle combina-

that are fastened in place, where the fastening means and tion in the supply line to an oven or cooking unit shall be

mechanical connections are specifically designed to permit approved for the temperature of the space in which it is

ready removal for maintenance or repair and the appliance located.

is intended or identified for flexible cord connection.
(4) Range Hoods. Range hoods shall be permitted to be

(B) Specific Appliances. cord-and-plug connected with a flexible cord identified as

suitable for use on range hoods in the installation instructions(1) Electrically Operated Kitchen Waste Disposers.
of the appliance manufacturer, where all of the followingElectrically operated kitchen waste disposers shall be permit-
conditions are met:ted to be cord-and-plug connected with a flexible cord identi-

fied as suitable for the purpose in the installation instructions
(1) The flexible cord is terminated with a grounding-type

of the appliance manufacturer, where all of the following
attachment plug.

conditions are met.

Exception: A listed range hood distinctly marked to identify(1) The flexible cord shall be terminated with a grounding-
it as protected by a system of double insulation, or its equiva-type attachment plug.
lent, shall not be required to be terminated with a grounding-

Exception: A listed kitchen waste disposer distinctly marked type attachment plug.
to identify it as protected by a system of double insulation,

or its equivalent, shall not be required to be terminated with (2) The length of the cord is not less than 450 mm (18 in.)

a grounding-type attachment plug. and not over 900 mm (36 in.).

(3) Receptacles are located to avoid physical damage to the
(2) The length of the cord shall not be less than 450 mm

flexible cord.
(18 in.) and not over 900 mm (36 in.).

(4) The receptacle is accessible.
(3) Receptacles shall be located to avoid physical damage

(5) The receptacle is supplied by an individual branch cir-
to the flexible cord.

cuit.
(4) The receptacle shall be accessible.

(2) Built-in Dishwashers and Trash Compactors. Built- 422.17 Protection of CombustibleMaterial. Each electri-
in dishwashers and trash compactors shall be permitted to cally heated appliance that is intended by size, weight, and
be cord-and-plug connected with a flexible cord identified service to be located in a fixed position shall be placed so
as suitable for the purpose in the installation instructions as to provide ample protection between the appliance and
of the appliance manufacturer where all of the following adjacent combustible material.
conditions are met.

422.18 Support of Ceiling-Suspended (Paddle) Fans.(1) The flexible cord shall be terminated with a grounding-
Ceiling-suspended (paddle) fans shall be supported indepen-type attachment plug.
dently of an outlet box or by listed outlet box or outlet box

Exception: A listed dishwasher or trash compactor dis- systems identified for the use and installed in accordance
tinctly marked to identify it as protected by a system of with 314.27(D).
double insulation, or its equivalent, shall not be required to

be terminated with a grounding-type attachment plug.
422.20 Other Installation Methods. Appliances em-

ploying methods of installation other than covered by this(2) The length of the cord shall be 0.9 m to 1.2 m (3 ft to

4 ft) measured from the face of the attachment plug to article shall be permitted to be used only by special permis-

sion.the plane of the rear of the appliance.
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70A–116 ARTICLE 422 — APPLIANCES

III. Disconnecting Means ment plug and receptacle connection at the rear base of a

range, if it is accessible from the front by removal of a
422.30 General. A means shall be provided to disconnect

drawer, shall be considered as meeting the intent of
each appliance from all ungrounded conductors in accord-

422.33(A).
ance with the following sections of Part III. If an appliance

is supplied bymore than one source, the disconnectingmeans (C) Rating. The rating of a receptacle or of a separable
shall be grouped and identified. connector shall not be less than the rating of any appliance

connected thereto.
422.31 Disconnection of Permanently Connected Appli-

Exception: Demand factors authorized elsewhere in thisances.
Code shall be permitted to be applied to the rating of a

(A) Rated at Not Over 300 Volt-Amperes or 1⁄8 Horse- receptacle or of a separable connector.
power. For permanently connected appliances rated at not

over 300 volt-amperes or 1⁄8 hp, the branch-circuit overcur-
422.34 Unit Switch(es) as Disconnecting Means. A unit

rent device shall be permitted to serve as the disconnecting
switch(es) with a marked-off position that is a part of an

means.
appliance and disconnects all ungrounded conductors shall

be permitted as the disconnecting means required by this(B) Appliances Rated Over 300 Volt-Amperes or 1⁄8
article where other means for disconnection are provided inHorsepower. For permanently connected appliances rated
occupancies specified in 422.34(B) through 422.34(D).over 300 volt-amperes or 1⁄8 hp, the branch-circuit switch or

circuit breaker shall be permitted to serve as the discon-
(B) Two-Family Dwellings. In two-family dwellings, the

necting means where the switch or circuit breaker is within
other disconnecting means shall be permitted either inside

sight from the appliance or is capable of being locked in
or outside of the dwelling unit in which the appliance is

the open position. The provision for locking or adding a
installed. In this case, an individual switch or circuit breaker

lock to the disconnecting means shall be installed on or at
for the dwelling unit shall be permitted and shall also be

the switch or circuit breaker used as the disconnecting means
permitted to control lamps and other appliances.

and shall remain in place with or without the lock installed.

(C) One-Family Dwellings. In one-family dwellings, theFPN: For appliances employing unit switches, see 422.34.
service disconnecting means shall be permitted to be the

other disconnecting means.422.32 Disconnecting Means for Motor-Driven Appli-

ance. If a switch or circuit breaker serves as the discon-
(D) Other Occupancies. In other occupancies, the branch-

necting means for a permanently connected motor-driven
circuit switch or circuit breaker, where readily accessible

appliance of more than 1⁄8 hp, it shall be located within sight
for servicing of the appliance, shall be permitted as the other

from the motor controller and shall comply with Part IX of
disconnecting means.

Article 430 of the NEC.

Exception: If a motor-driven appliance of more than 1⁄8 hp 422.35 Switch and Circuit Breaker to Be Indicating.
is provided with a unit switch that complies with 422.34(B), Switches and circuit breakers used as disconnecting means
(C), or (D), the switch or circuit breaker serving as the other shall be of the indicating type.
disconnecting means shall be permitted to be out of sight

from the motor controller.
V. Marking

422.33 Disconnection of Cord-and-Plug-Connected Ap- 422.60 Nameplate.
pliances.

(A) Nameplate Marking. Each electric appliance shall be
(A) Separable Connector or an Attachment Plug and provided with a nameplate giving the identifying name and
Receptacle. For cord-and-plug-connected appliances, an the rating in volts and amperes, or in volts and watts. If the
accessible separable connector or an accessible plug and appliance is to be used on a specific frequency or frequencies,
receptacle shall be permitted to serve as the disconnecting it shall be so marked.
means.Where the separable connector or plug and receptacle Where motor overload protection external to the appli-
are not accessible, cord-and-plug-connected appliances shall ance is required, the appliance shall be so marked.
be provided with disconnecting means in accordance with

FPN: See 422.11 for overcurrent protection requirements.422.31.

(B) To Be Visible. Marking shall be located so as to be(B) Connection at the Rear Base of a Range. For cord-

and-plug-connected household electric ranges, an attach- visible or easily accessible after installation.
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70A–117ARTICLE 424 — FIXED ELECTRIC SPACE-HEATING EQUIPMENT

422.61 Marking of Heating Elements. All heating ele- ing equipment. This article shall not apply to process heating

and room air conditioning.ments that are rated over one ampere, replaceable in the

field, and a part of an appliance shall be legibly marked

with the ratings in volts and amperes, or in volts and watts, 424.2 Other Articles. Fixed electric space-heating equip-
or with the manufacturer’s part number. ment incorporating a hermetic refrigerant motor-compressor

shall also comply with Article 440.

422.62 Appliances Consisting of Motors and Other
424.3 Branch Circuits.Loads.

(A) Branch-Circuit Requirements. Individual branch cir-(A) Nameplate Horsepower Markings. Where a motor-
cuits shall be permitted to supply any size fixed electricoperated appliance nameplate includes a horsepower rating,
space-heating equipment.that rating shall not be less than the horsepower rating on the

Branch circuits supplying two or more outlets for fixedmotor nameplate. Where an appliance consists of multiple
electric space-heating equipment shall be rated 15, 20, 25,motors, or one or moremotors and other loads, the nameplate
or 30 amperes. In nondwelling occupancies, fixed infraredvalue shall not be less than the equivalent horsepower of
heating equipment shall be permitted to be supplied fromthe combined loads, calculated in accordance with
branch circuits rated not over 50 amperes.430.110(C)(1) in the NEC.

(B) Branch-Circuit Sizing. Fixed electric space heating(B) Additional Nameplate Markings. Appliances, other
equipment shall be considered continuous load.than those factory-equipped with cords and attachment plugs

and with nameplates in compliance with 422.60, shall be
424.6 Listed Equipment. Electric baseboard heaters, heat-marked in accordance with 422.62(B)(1) or (B)(2).
ing cables, duct heaters, and radiant heating systems shall

be listed and labeled.(1) Marking. In addition to themarking required in 422.60,

the marking on an appliance consisting of a motor with other

load(s) or motors with or without other load(s) shall specify
II. Installation

the minimum supply circuit conductor ampacity and the

maximum rating of the circuit overcurrent protective device. 424.9 General. All fixed electric space-heating equipment

This requirement shall not apply to an appliance with a shall be installed in an approved manner.

nameplate in compliance with 422.60 where both the mini- Permanently installed electric baseboard heaters

mum supply circuit conductor ampacity andmaximum rating equipped with factory-installed receptacle outlets, or outlets

of the circuit overcurrent protective device are not more provided as a separate listed assembly, shall be permitted

than 15 amperes. in lieu of a receptacle outlet(s) that is required by 210.50(B).

Such receptacle outlets shall not be connected to the heater
(2) Alternate Marking Method. An alternative marking circuits.
method shall be permitted to specify the rating of the largest

FPN: Listed baseboard heaters include instructions that maymotor in volts and amperes, and the additional load(s) in
not permit their installation below receptacle outlets.

volts and amperes, or volts and watts in addition to the

marking required in 422.60. The ampere rating of a motor
424.10 Special Permission. Fixed electric space-heating1⁄8 horsepower or less or a nonmotor load 1 ampere or less
equipment and systems installed by methods other than cov-shall be permitted to be omitted unless such loads constitute
ered by this article shall be permitted only by special permis-the principal load.
sion.

424.11 Supply Conductors. Fixed electric space-heating

equipment requiring supply conductors with over 60�C insu-ARTICLE 424
lation shall be clearly and permanentlymarked. ThismarkingFixed Electric Space-Heating Equipment
shall be plainly visible after installation and shall be permit-

ted to be adjacent to the field connection box.

I. General
424.12 Locations.

424.1 Scope. This article covers fixed electric equipment

used for space heating. For the purpose of this article, heating (A) Exposed to Physical Damage. Where subject to physi-

cal damage, fixed electric space-heating equipment shall beequipment shall include heating cable, unit heaters, boilers,

central systems, or other approved fixed electric space-heat- protected in an approved manner.
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70A–118 ARTICLE 424 — FIXED ELECTRIC SPACE-HEATING EQUIPMENT

(B) Damp or Wet Locations. Heaters and related equip- of being locked in the open position, or unit switches

complying with 424.19(C) shall be permitted.ment installed in damp or wet locations shall be listed for

such locations and shall be constructed and installed so that (4) Where themotor is not in sight from themotor controller

location, 430.102(B) of the NEC shall apply.water or other liquids cannot enter or accumulate in or on

wired sections, electrical components, or ductwork.
(B) Heating Equipment Without Supplementary Over-

FPN No. 1: See 110.11 for equipment exposed to deteriorat- current Protection.
ing agents.

(1) WithoutMotor orwithMotor NotOver 1⁄8Horsepow-
FPN No. 2: See 680.27(C) for pool deck areas.

er. For fixed electric space-heating equipment without a

motor rated over 1⁄8 hp, the branch-circuit switch or circuit
424.13 Spacing fromCombustibleMaterials. Fixed elec-

breaker shall be permitted to serve as the disconnecting
tric space-heating equipment shall be installed to provide

means where the switch or circuit breaker is within sight
the required spacing between the equipment and adjacent

from the heater or is capable of being locked in the open
combustible material, unless it is listed to be installed in

position.
direct contact with combustible material.

(2) Over 1⁄8 Horsepower. For motor-driven electric space-

heating equipment with a motor rated over 1⁄8 hp, a discon-III. Control and Protection of Fixed Electric Space-
necting means shall be located within sight from the motorHeating Equipment
controller or shall be permitted to comply with the require-

424.19 Disconnecting Means. Means shall be provided to ments in 424.19(A)(2).
disconnect the heater, motor controller(s), and supplemen-

(C) Unit Switch(es) as Disconnecting Means. A unittary overcurrent protective device(s) of all fixed electric
switch(es) with a marked ‘‘off’’ position that is part of aspace-heating equipment from all ungrounded conductors.
fixed heater and disconnects all ungrounded conductors shallWhere heating equipment is supplied by more than one
be permitted as the disconnecting means required by thissource, the disconnecting means shall be grouped and
article where other means for disconnection are provided inmarked.
the types of occupancies in 424.19(C)(2) through (C)(4).

(A) Heating Equipment with Supplementary Overcur-
(2) Two-Family Dwellings. In two-family dwellings, therent Protection. The disconnecting means for fixed electric
other disconnecting means shall be permitted either insidespace-heating equipment with supplementary overcurrent
or outside of the dwelling unit in which the fixed heater isprotection shall be within sight from the supplementary over-
installed. In this case, an individual switch or circuit breakercurrent protective device(s), on the supply side of these
for the dwelling unit shall be permitted and shall also bedevices, if fuses, and, in addition, shall comply with either
permitted to control lamps and appliances.424.19(A)(1) or (A)(2).

(3) One-Family Dwellings. In one-family dwellings, the(1) Heater Containing No Motor Rated Over 1⁄8 Horse-

service disconnecting means shall be permitted to be thepower. The above disconnecting means or unit switches

other disconnecting means.complying with 424.19(C) shall be permitted to serve as the

required disconnecting means for both the motor control-
(4) Other Occupancies. In other occupancies, the branch-ler(s) and heater under either of the following conditions:
circuit switch or circuit breaker, where readily accessible

for servicing of the fixed heater, shall be permitted as the(1) The disconnecting means provided is also within sight

from the motor controller(s) and the heater. other disconnecting means.

(2) The disconnecting means provided is capable of being

locked in the open position. 424.20 Thermostatically Controlled Switching Devices.

(A) Serving as Both Controllers and Disconnecting(2) Heater Containing a Motor(s) Rated Over 1⁄8 Horse-

Means. Thermostatically controlled switching devices andpower. The above disconnecting means shall be permitted
combination thermostats and manually controlled switchesto serve as the required disconnecting means for both the
shall be permitted to serve as both controllers and discon-motor controller(s) and heater by one of the followingmeans:
necting means, provided all of the following conditions are

(1) Where the disconnecting means is also in sight from met:
the motor controller(s) and the heater.

(2) Where the disconnecting means is not within sight from (1) Provided with a marked ‘‘off’’ position

(2) Directly open all ungrounded conductors when manu-the heater, a separate disconnecting means shall be in-

stalled, or the disconnecting means shall be capable ally placed in the ‘‘off’’ position
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70A–119ARTICLE 424 — FIXED ELECTRIC SPACE-HEATING EQUIPMENT

(D) Branch-Circuit Conductors. The conductors supply-(3) Designed so that the circuit cannot be energized auto-

matically after the device has been manually placed in ing the supplementary overcurrent protective devices shall

be considered branch-circuit conductors.the ‘‘off’’ position

(4) Located as specified in 424.19 Where the heaters are rated 50 kW or more, the conduc-

tors supplying the supplementary overcurrent protective de-
(B) Thermostats That Do Not Directly Interrupt All Un- vices specified in 424.22(C) shall be permitted to be sized
grounded Conductors. Thermostats that do not directly at not less than 100 percent of the nameplate rating of the
interrupt all ungrounded conductors and thermostats that heater, provided all of the following conditions are met:
operate remote-control circuits shall not be required to meet

(1) The heater is marked with a minimum conductor size.the requirements of 424.20(A). These devices shall not be
(2) The conductors are not smaller than the marked mini-permitted as the disconnecting means.

mum size.

(3) A temperature-actuated device controls the cyclic opera-
424.21 Switch and Circuit Breaker to Be Indicating.

tion of the equipment.
Switches and circuit breakers used as disconnecting means

shall be of the indicating type. (E) Conductors for Subdivided Loads. Field-wired con-

ductors between the heater and the supplementary overcur-

424.22 Overcurrent Protection. rent protective devices shall be sized at not less than 125

percent of the load served. The supplementary overcurrent
(A) Branch-Circuit Devices. Electric space-heating protective devices specified in 424.22(C) shall protect these
equipment, other than such motor-operated equipment as conductors in accordance with 240.4.
required by Article 430 of the NEC and Article 440 to have Where the heaters are rated 50 kWormore, the ampacity
additional overcurrent protection, shall be permitted to be of field-wired conductors between the heater and the supple-
protected against overcurrent where supplied by one of the mentary overcurrent protective devices shall be permitted
branch circuits in Article 210. to be not less than 100 percent of the load of their respective

subdivided circuits, provided all of the following conditions
(B) Resistance Elements. Resistance-type heating ele-

are met:
ments in electric space-heating equipment shall be protected

at not more than 60 amperes. Equipment rated more than (1) The heater is marked with a minimum conductor size.
48 amperes and employing such elements shall have the (2) The conductors are not smaller than the marked mini-
heating elements subdivided, and each subdivided load shall mum size.
not exceed 48 amperes. Where a subdivided load is less than (3) A temperature-activated device controls the cyclic oper-
48 amperes, the rating of the supplementary overcurrent ation of the equipment.
protective device shall comply with 424.3(B). A boiler em-

ploying resistance-type immersion heating elements con-
IV. Marking of Heating Equipmenttained in an ASME rated and stamped vessel shall be

permitted to comply with 424.72(A) in the NEC. 424.28 Nameplate.

(A) Marking Required. Each unit of fixed electric space-(C) Overcurrent Protective Devices. The supplementary
heating equipment shall be provided with a nameplate givingovercurrent protective devices for the subdivided loads spec-
the identifying name and the normal rating in volts and wattsified in 424.22(B) shall be (1) factory-installed within or on
or in volts and amperes.the heater enclosure or supplied for use with the heater as a

Electric space-heating equipment intended for use onseparate assembly by the heater manufacturer; (2) accessible,
alternating current only or direct current only shall bemarkedbut shall not be required to be readily accessible; and (3)
to so indicate. The marking of equipment consisting of mo-suitable for branch-circuit protection.
tors over 1⁄8 hp and other loads shall specify the rating of

FPN: See 240.10 in the NEC. the motor in volts, amperes, and frequency, and the heating

load in volts and watts or in volts and amperes.
Where cartridge fuses are used to provide this overcur-

rent protection, a single disconnectingmeans shall be permit- (B) Location. This nameplate shall be located so as to be

ted to be used for the several subdivided loads. visible or easily accessible after installation.

FPN No. 1: For supplementary overcurrent protection, see 424.29 Marking of Heating Elements. All heating ele-
240.10 in the NEC.

ments that are replaceable in the field and are part of an

electric heater shall be legibly marked with the ratings inFPN No. 2: For disconnecting means for cartridge fuses in
circuits of any voltage, see 240.40 in the NEC. volts and watts or in volts and amperes.
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70A–120 ARTICLE 424 — FIXED ELECTRIC SPACE-HEATING EQUIPMENT

V. Electric Space-Heating Cables are unobstructed to the floor by shelves or other permanent

luminaires (fixtures).
424.34 Heating Cable Construction. Heating cables shall

be furnished complete with factory-assembled nonheating
424.39 Clearance from Other Objects and Openings.leads at least 2.1 m (7 ft) in length.
Heating elements of cables shall be separated at least

200 mm (8 in.) from the edge of outlet boxes and junction
424.35 Marking of Heating Cables. Each unit shall be

boxes that are to be used for mounting surface luminaires
marked with the identifying name or identification symbol,

(lighting fixtures). A clearance of not less than 50 mm (2
catalog number, and ratings in volts and watts or in volts

in.) shall be provided from recessed luminaires (fixtures) and
and amperes.

their trims, ventilating openings, and other such openings in
Each unit length of heating cable shall have a permanent

room surfaces. Sufficient area shall be provided to ensure
legible marking on each nonheating lead located within 75

that no heating cable is covered by any surface-mounted
mm (3 in.) of the terminal end. The lead wire shall have the

units.
following color identification to indicate the circuit voltage

on which it is to be used:
424.40 Splices. Embedded cables shall be spliced only

where necessary and only by approved means, and in no(1) 120 volt, nominal — yellow
case shall the length of the heating cable be altered.(2) 208 volt, nominal — blue

(3) 240 volt, nominal — red

(4) 277 volt, nominal — brown 424.41 Installation of Heating Cables on Dry Board, in
(5) 480 volt, nominal — orange Plaster, and on Concrete Ceilings.

(A) In Walls. Cables shall not be installed in walls unless
424.36 Clearances of Wiring in Ceilings. Wiring located

it is necessary for an isolated single run of cable to be
above heated ceilings shall be spaced not less than 50 mm

installed down a vertical surface to reach a dropped ceiling.
(2 in.) above the heated ceiling and shall be considered as

operating at an ambient temperature of 50�C (122�F). The (B) Adjacent Runs. Adjacent runs of cable not exceeding
ampacity of conductors shall be calculated on the basis of 9 watts/m (23⁄4 watts/ft) shall not be installed less than
the correction factors shown in the 0–2000 volt ampacity 38 mm (11⁄2 in.) on centers.
tables of Article 310. If this wiring is located above thermal

insulation having a minimum thickness of 50 mm (2 in.), (C) Surfaces to Be Applied. Heating cables shall be ap-
the wiring shall not require correction for temperature. plied only to gypsum board, plaster lath, or other fire-resis-

tant material. With metal lath or other electrically conductive

surfaces, a coat of plaster shall be applied to completely424.38 Area Restrictions.

separate the metal lath or conductive surface from the cable.
(A) Shall Not Extend Beyond the Room orArea. Heating

FPN: See also 424.41(F).cables shall not extend beyond the room or area in which

they originate.
(D) Splices. All heating cables, the splice between the heat-

ing cable and nonheating leads, and 75-mm (3-in.) minimum(B) Uses Prohibited. Heating cables shall not be installed

in the following: of the nonheating lead at the splice shall be embedded in

plaster or dry board in the same manner as the heating cable.
(1) In closets

(2) Over walls (E) Ceiling Surface. The entire ceiling surface shall have

a finish of thermally noninsulating sand plaster that has a(3) Over partitions that extend to the ceiling, unless they

are isolated single runs of embedded cable nominal thickness of 13 mm (1⁄2 in.), or other noninsulating

material identified as suitable for this use and applied ac-(4) Over cabinets whose clearance from the ceiling is less

than the minimum horizontal dimension of the cabinet cording to specified thickness and directions.

to the nearest cabinet edge that is open to the room or
(F) Secured. Cables shall be secured bymeans of approvedarea
stapling, tape, plaster, nonmetallic spreaders, or other ap-

proved means either at intervals not exceeding 400 mm (16(C) InCloset Ceilings as Low-TemperatureHeat Sources

toControlRelativeHumidity. The provisions of 424.38(B) in.) or at intervals not exceeding 1.8 m (6 ft) for cables

identified for such use. Staples or metal fasteners that strad-shall not prevent the use of cable in closet ceilings as low-

temperature heat sources to control relative humidity, pro- dle the cable shall not be used with metal lath or other

electrically conductive surfaces.vided they are used only in those portions of the ceiling that
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