ARTICLE 425 — FIXED RESISTANCE AND ELECTRODE INDUSTRIAL PROCESS HEATING EQUIPMENT

425.19

ARTICLE 425
Fixed Resistance and Electrode Industrial
Process Heating Equipment

Part I. General

425.1 Scope. This article covers fixed industrial process heat-
ing employing electric resistance or electrode heating technol-
ogy. For the purpose of this article, heating equipment includes
boilers, electrode boilers, duct heaters, strip heaters, immer-
sion heaters, process air heaters, or other fixed electric equip-
ment used for industrial process heating. This article does not
apply to heating and room air conditioning for personnel
spaces covered by Article 424, fixed heating equipment for
pipelines and vessels covered by Article 427, induction and
dielectric heating equipment covered by Article 665, industrial
furnaces incorporating silicon carbide, molybdenum, or graph-
ite process heating elements, and electric resistance or elec-
trode heating technology covered by 424.90.

425.2 Other Articles. Fixed industrial process heating equip-
ment incorporating a hermetic refrigerant motor-compressor
shall also comply with Article 440. Fixed industrial process
heating equipment incorporating motors shall also comply
with Article 430.

425.4 Branch Circuits.

(A) Branch-Circuit Requirements. An individual branch
circuit shall be permitted to supply any volt-ampere or wattage
rating of fixed industrial process heating equipment for which
the branch circuit is rated.

(B) Branch-Circuit Sizing. Fixed industrial process heating
equipment and motors shall be considered continuous loads.

425.6 Listed Equipment. Fixed industrial process heating
equipment shall be listed.

Part II. Installation
425.8 General.

(A) Location. Fixed industrial process heating equipment
shall be accessible.

(B) Working Space. Working space about electrical enclosures
for fixed industrial process heating equipment that require
examination, adjustment, servicing, or maintenance while
energized shall be accessible, and the work space for personnel
shall comply with 110.26 and 110.34, based upon the utilization
voltage to ground.

Exception: With special permission, in industrial establishments only,
where conditions of maintenance and supervision enswre that only
qualified persons will service the installation, working space less than
that requived in 110.26 or 110.34 shall be permitted.

(C) Above Grade Level, Floor, or Work Platform. Where the
enclosure is located above grade, the floor, or a work platform,
all of the following shall apply:

(1) The enclosure shall be accessible.

(2) The width of the working space shall be the width of the
enclosure or a minimum of 762 mm (30 in.), whichever is
greater.
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(3) The depth of the workspace shall comply with 110.26(A)
or 110.34 based upon the voltage to ground.

(4) All doors or hinged panels shall open to at least
90 degrees.

425.10 Special Permission. Fixed industrial process heating
equipment and systems installed by methods other than
covered by this article shall be permitted only by special
permission.

425.11 Supply Conductors. Fixed industrial process heating
equipment requiring supply conductors with over 60°C insula-
tion shall be clearly and permanently marked. This marking
shall be plainly visible after installation and shall be permitted
to be adjacent to the field connection box.

425.12 Locations.

(A) Exposed to Physical Damage. Where subject to physical
damage, fixed industrial process heating equipment shall be
protected in an approved manner.

(B) Damp or Wet Locations. Fixed industrial process heating
equipment installed in damp or wet locations shall be listed for
such locations and shall be constructed and installed so that
water or other liquids cannot enter or accumulate in or on
wired sections, electrical components, or ductwork.

Informational Note: See 110.11 for equipment exposed to dete-
riorating agents.

425.13 Spacing from Combustible Materials. Fixed industrial
process heating equipment shall be installed to provide the
required spacing between the equipment and adjacent
combustible material, unless it is listed to be installed in direct
contact with combustible material.

425.14 Infrared Lamp Industrial Heating Equipment. In
industrial occupancies, infrared industrial process heating
equipment lampholders shall be permitted to be operated in
series on circuits of over 150 volts to ground, provided the volt-
age rating of the lampholders is not less than the circuit volt-
age.

Each section, panel, or strip carrying a number of infrared
lampholders, including the terminal wiring of such section,
panel, or strip, shall be considered as infrared industrial heat-
ing equipment. The terminal connection block of each assem-
bly shall be considered an individual outlet.

Part III. Control and Protection of Fixed Industrial Process
Heating Equipment

425.19 Disconnecting Means. Means shall be provided to
simultaneously disconnect the heater, motor controller(s), and
supplementary overcurrent protective device(s) of all fixed
industrial process heating equipment from all ungrounded
conductors. Where heating equipment is supplied by more
than one source, feeder, or branch circuit, the disconnecting
means shall be grouped and identified as having multiple
disconnecting means. Each disconnecting means shall simulta-
neously disconnect all ungrounded conductors that it controls.
The disconnecting means specified in 425.19(A) and (B) shall
have an ampere rating not less than 125 percent of the total
load of the motors and the heaters and shall be capable of
being locked in the open position in compliance with 110.25.
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(A) Heating Equipment with Supplementary Overcurrent
Protection. The disconnecting means for fixed industrial proc-
ess heating equipment with supplementary overcurrent protec-
tion shall be within sight from the supplementary overcurrent
protective device(s), on the supply side of these devices, if
fuses, and, in addition, shall comply with either 425.19(A) (1)
or (A)(2).

(1) Heater Containing No Motor Rated over !4 Horsepower.
The disconnecting means specified in 425.19 or unit switches
complying with 425.19(C) shall be permitied to serve as the
required disconnecting means for both the motor controller(s)
and heater under either of the following conditions:

(1) The disconnecting means provided is also within sight
from the motor controller(s) and the heater.

(2) The disconnecting means is capable of being locked in
the open position in compliance with 110.25.

(2) Heater Containing a Motor(s) Rated over % Horsepower.
The disconnecting means required by 425.19(A) (1) shall be
permitted to serve as the required disconnecting means for
both the motor controller(s) and heater under either of the
following conditions:

(1) The disconnecting means is in sight from the motor
controller(s) and the heater and complies with Part IX of
Article 430.

(2) Motor(s) of more than % hp and the heater are provided
with disconnecting means. The disconnecting means
shall be permitted to be out of sight from the motor
controller and shall be capable of being locked in the
open position in compliance with 110.25.

(B) Heating Equipment Without Supplementary Overcurrent
Protection.

(1) Without Motor or with Motor Not over 5 Horsepower. For
fixed industrial process heating equipment without a motor
rated over % hp, the branch-circuit switch or circuit breaker
shall be permitted to serve as the disconnecting means where
the switch or circuit breaker is within sight from the heater,
shall be permitted to be out of sight from the motor controller,
and shall be capable of being locked in the open position in
compliance with 110.25.

(2) Over % Horsepower. For motor-driven fixed industrial
process heating equipment with a motor rated over % hp, a
disconnecting means shall be located within sight from the
motor controller or shall be permitted to be out of sight from
the motor controller and shall be capable of being locked in
the open position in compliance with 110.25.

(C) Unit Switch(es) as Disconnecting Means. A unit switch(es)
with a marked “off” position that is part of a fixed heater and
disconnects all ungrounded conductors shall be permitted as
the disconnecting means required by this article. The branch
circuit switch or circuit breaker, where readily accessible for
servicing of the fixed heater, shall be permitted as the other
disconnecting means.

425.21 Switch and Circuit Breaker to Be Indicating. Switches
and circuit breakers used as disconnecting means shall be of
the indicating type.

425.22

(A) Branch-Circuit Devices. Fixed industrial process heating
equipment other than such motoroperated equipment as
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required by Articles 430 and 440 to have additional overcurrent
protection shall be permitted to be protected against overcur-
rent where supplied by one of the branch circuits in Arti-
cle 210.

(B) Resistance Elements. Resistance-type heating elements in
fixed industrial process heating equipment shall be protected
at not more than 60 amperes. Equipment rated more than
48 amperes and employing such elements shall have the heat-
ing elements subdivided, and each subdivided load shall not
exceed 48 amperes.

Resistance-type heating elements in fixed industrial process
heating equipment shall be permitted to be subdivided into
circuits not exceeding 120 amperes and protected at not more
than 150 amperes where one of the following is met:

(1) Elements are integral with and enclosed within a process
heating surface.

(2) Elements are completely contained within an enclosure
identified as suitable for this use.

(3) Elements are contained within an ASME-rated and
stamped vessel.

Where a subdivided load is less than 48 amperes, the rating

ol the supplementary overcurrent protective device shall
comply with 425.4(B). A boiler employing resistance-type
immersion heating elements contained in an ASME-rated and
stamped vessel shall be permitted to comply with 425.72(A).

(C) Overcurrent Protective Devices. The supplementary over-
current protective devices for the subdivided loads specified in
425.22(B) shall be (1) factory installed within or on the heater
enclosure or supplied for use with the heater as a separate
assembly by the heater manufacturer; (2) accessible, but shall
not be required to be readily accessible; and (3) suitable for
branch-circuit protection.

Informational Note No. 1: See 240.10. Where cartridge fuses are
used to provide this overcurrent protection, a single disconnect-
ing means shall be permitted to be used for the several subdivi-
ded loads.

Informational Note No. 2: For supplementary overcurrent
protection, see 240.10.

Informational Note No. 3: disconnecting means for cartridge
fuses in circuits of any voltage, see 240.4(.

(D) Supplying Supplementary Overcurrent Protective Devices.
The conductors supplying the supplementary overcurrent
protective devices shall be considered branch-circuit conduc-
tors.

Where the heaters are rated b0 kW or more, the conductors
supplying the supplementary overcurrent protective devices
specified in 425.22(C) shall be permitted to be sized at not less
than 100 percent of the nameplate rating of the heater, provi-
ded all of the following conditions are met:

(1) The heater is marked with a minimum conductor size.

(2) The conductors are not smaller than the marked mini-
mum size.

(3) A temperature-actuated device controls the cyclic opera-
tion of the equipment.

(E) Conductors for Subdivided Loads. Field-wired conductors
between the heater and the supplementary overcurrent protec-
tive devices for fixed industrial process heating equipment shall
be sized at not less than 125 percent of the load served. The
supplementary overcurrent protective devices specified in
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425.72

425.22(C) shall protect these conductors in accordance with
240.4. Where the heaters are rated 50 kW or more, the ampac-
ity of fieldwired conductors between the heater and the
supplementary overcurrent protective devices shall be permit-
ted to be not less than 100 percent of the load of their respec-
tive subdivided circuits, provided all of the following conditions
are met:

(1)  The heater is marked with a minimum conductor size.

(2) The conductors are not smaller than the marked mini-
mum size.

(3) A temperature-activated device controls the cyclic opera-
tion of the equipment.

Part IV. Marking of Heating Equipment
425.28 Nameplate.

(A) Marking Required. Fixed industrial process heating equip-
ment shall be provided with a nameplate identifving the manu-
facturer and the rating in volts and watts or in volts and
amperes.

Fixed industrial process heating equipment intended for use
on alternating current only, direct current only, or both shall
be marked to so indicate. The marking of equipment consist-
ing of motors over % hp and other loads shall specify the rating
of the motor in volts, amperes, and frequency and the heating
load in volts and watts or in volts and amperes.

(B) Location. This nameplate shall be located so as to be
permanent and shall be visible or accessible after installation.

425.29 Marking of Heating Flements. All heating elements
that are replaceable in the field and are part of industrial proc-
ess heating equipment shall be legibly marked with the ratings
in volts and watts or in volts and amperes.

425.45 Concealed TFixed Industrial Heating Equipment —
Inspection. Concealed fixed industrial heating equipment
installations shall be made with due care to prevent damage to
the heating equipment and shall be inspected and approved
before heating equipment is covered or concealed.

Part V. Fixed Industrial Process Duct Heaters

425.57 General. Part V shall apply to any heater mounted in
the airstream of a forced-air system where the air-moving unit is
not provided as an integral part of the equipment.

425.58 Identification. Heaters installed in an air duct shall be
identified as suitable for the installation.

425.59 Airflow. Means shall be provided to ensure uniform
airflow over the face of the heater in accordance with the
manufacturer’s instructions.

Informational Note: Some heaters installed within 1.2 m (4 ft)
of the outlet of an airmoving device, elbows, baftle plates, or
other obstructions in ductwork use turning vanes, pressure
plates, or other devices on the inlet side of the duct heater to
ensure an even distribution of air over the face of the heater.

425.60 Elevated Inlet Temperature. Duct heaters intended for
use with elevated inlet air temperature shall be identified as
suitable for use at the elevated temperatures.
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425.63 Fan Circuit Interlock. Means shall be provided to
ensure that the fan circuit, where present, is energized when
any heater circuit is energized. However, time- or temperature-
controlled delay in energizing the fan motor shall be permit-
ted.

425.64 Limit Controls. Each duct heater shall be provided
with an integral, automaticreset temperature-limiting control
or controllers to de-energize the circuit or circuits. In addition,
an integral independent supplementary control or controllers
shall be provided in each duct heater that disconnects a suffi-
cient number of conductors to interrupt heating element
current flow. This device shall be manually resettable or
replaceable.

425.65 Location of Disconnecting Means. Duct heater control-
ler equipment shall be either accessible with the disconnecting
means installed at or within sight from the controller or as
permitted by 425.19(A).

Part VI. Fixed Industrial Process Resistance-Type Boilers

425.70 Scope. The provisions in Part VI of this article shall
apply to boilers employing resistance-type heating elements.
Electrode-type boilers shall not be considered as employing
resistance-type heating elements. See Part VII of this article.

425.71 Identification. Resistance-type boilers shall be identi-
fied as suitable for the installation.

425.72 Overcurrent Protection.

(A) Boiler Employing Resistance-Type Immersion Heating
Elements in an ASME-Rated and Stamped Vessel. A boiler
employing resistance-type immersion heating elements
contained in an ASME-rated and stamped vessel shall have the
heating elements protected at not more than 150 amperes.
Such a boiler rated more than 120 amperes shall have the heat-
ing elements subdivided into loads not exceeding 120 amperes.
Where a subdivided load is less than 120 amperes, the rating of
the overcurrent protective device shall comply with 425.4(B).

(B) Boiler Employing Resistance-Type Heating Elements Rated
More Than 48 Amperes and Not Contained in an ASME-Rated
and Stamped Vessel. A boiler employing resistance-type heat-
ing elements not contained in an ASME-rated and stamped
vessel shall have the heating elements protected at not more
than 60 amperes. Such a boiler rated more than 48 amperes
shall have the heating elements subdivided into loads not
exceeding 48 amperes. Where a subdivided load is less than
48 amperes, the rating of the overcurrent protective device
shall comply with 425.4(B).

(C) Supplementary Overcurrent Protective Devices. The
supplementary overcurrent protective devices for the subdivi-
ded loads as required by 425.72(A) and (B) shall be as follows:

(1) Factory-installed within or on the boiler enclosure or
provided as a separate assembly by the boiler manufac-
turer.

(2) Accessible, but need not be readily accessible.

(D) Suitable for Branch-Circuit Protection. Where cartridge

fuses are used to provide this overcurrent protection, a single

disconnecting means shall be permitted for the several subdivi-
ded circuits. See 240.40.
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(E) Conductors Supplying Supplementary Overcurrent Protec-
tive Devices. The conductors supplying these supplementary
overcurrent protective devices shall be considered branch-
circuit conductors. Where the heaters are rated 50 kW or more,
the conductors supplving the overcurrent protective device
specified in 424.72(C) shall be permitted to be sized at not less
than 100 percent of the nameplate rating of the heater, provi-
ded all of the following conditions are met:

(1) The heater is marked with a minimum conductor size.

(2) The conductors are not smaller than the marked mini-
mum size.

(3) A temperature- or pressure-actuated device controls the
cyclic operation of the equipment.

(F) Conductors for Subdivided Loads. Field-wired conductors
between the heater and the supplementary overcurrent protec-
tive devices shall be sized at not less than 125 percent of the
load served. The supplementary overcurrent protective devices
specified in 425.72(C) shall protect these conductors in accord-
ance with 240.4. Where the heaters are rated 50 kW or more,
the ampacity of field-wired conductors between the heater and
the supplementary overcurrent protective devices shall be
permitted to be not less than 100 percent of the load of their
respective subdivided circuits, provided all of the following
conditions are met:

(1)  The heater is marked with a minimum conductor size.

(2) The conductors are not smaller than the marked mini-
mum size.

(3) A temperature-activated device controls the cyclic opera-
tion of the equipment.

425.73 Overtemperature Limit Control. Each boiler designed
so that in normal operation there is no change in state of the
heat transfer medium shall be equipped with a temperature-
sensitive limiting means. It shall be installed to limit maximum
liquid temperature and shall directly or indirectly disconnect
all ungrounded conductors to the heating elements. Such
means shall be in addition to a temperatureregulating system
and other devices protecting the tank against excessive pres-
sure.

425.74 Overpressure Limit Control. Each boiler designed so
that in normal operation there is a change in state of the heat
transfer medium from liquid to vapor shall be equipped with a
pressure-sensitive limiting means. It shall be installed to limit
maximum pressure and shall directly or indirectly disconnect
all ungrounded conductors to the heating elements. Such
means shall be in addition to a pressure-regulating system and
other devices protecting the tank against excessive pressure.

Part VII. Fixed Industrial Process Electrode-Type Boilers

425.80 Scope. The provisions in Part VII of this article shall
apply to boilers for operation at 600 volts, nominal, or less, in
which heat is generated by the passage of current between elec-
trodes through the liquid being heated.

425.81 Identilication. Electrode-type boilers shall be identified
as suitable for the installation.

425.82 Branch-Circuit Requirements. The size of branch-
circuit conductors and overcurrent protective devices shall be
calculated on the basis of 125 percent of the total load (motors
not included). A contactor, relay, or other device, listed for
continuous operation at 100 percent of its rating, shall be
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permitted to supply its full-rated load. See 210.19(A)(1)(a),
Exception No. 1. This section shall not apply to conductors
that form an integral part of an approved boiler.

Where an electrode boiler is rated 50 kW or more, the
conductors supplying the boiler electrode(s) shall be permitted
to be sized at not less than 100 percent of the nameplate rating
of the electrode boiler, provided all the following conditions
are met:

(1) The electrode boiler is marked with a minimum conduc-
tor size.

(2) The conductors are not smaller than the marked mini-
mum size.

(3) A temperature- or pressure-actuated switch controls the
cyclic operation of the equipment.

425.83 Overtemperature Limit Control. Each boiler, designed
so that in normal operation there is no change in state of the
heat transfer medium, shall be equipped with a temperature-
sensitive limiting means. It shall be installed to limit maximum
liquid temperature and shall directly or indirectly interrupt all
current flow through the electrodes. Such means shall be in
addition to the temperature regulating system and other devi-
ces protecting the tank against excessive pressure.

425.84 Overpressure Limit Control. Each bhoiler, designed so
that in normal operation there is a change in state of the heat
transfer medium from liquid to vapor, shall be equipped with a
pressure-sensitive limiting means. It shall be installed to limit
maximum pressure and shall directly or indirectly interrupt all
current flow through the electrodes. Such means shall be in
addition to a pressure-regulating system and other devices
protecting the tank against excessive pressure.

425.85 Grounding. Boilers designed such that fault currents
do not pass through the pressure vessel, and the pressure vessel
is electrically isolated from the electrodes, all exposed non-
current-carrying metal parts, including the pressure vessel,
supply, and return connecting piping, shall be connected to
the equipment grounding conductor. For all other designs, the
pressure vessel containing the electrodes shall be isolated and
electrically insulated from ground.

425.86 Markings. All electrode-type hoilers shall be marked to
show the following:

(1) The manufacturer’s name.

(2) The rating in volts, amperes, and kilowatts.

(3) The electrical supply required specifying frequency,
number of phases, and number of wires.

(4) The marking “Electrode-Type Process Heating Boiler.”

(5) A warning marking, “All Power Supplies Shall Be Discon-
nected Before Servicing, Including Servicing the Pressure
Vessel.”

A field-applied warning marking or label shall comply with
110.21(B). The markings shall be permanent and located so as
to be visible after installation.
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426.21

ARTICLE 426
Fixed Outdoor Electric Deicing and Snow-
Melting Equipment

Part I. General

426.1 Scope. This article covers fixed outdoor electric deicing
and snow-melting equipment and the installation of these
systems.

(A) Embedded. Embedded in driveways, walks, steps, and
other areas.

(B) Exposed. Exposed on drainage systems, bridge structures,
roofs, and other structures.

Informational Note: For further information, see ANSI/IEEE
515.1-2012, Standard for the Tésting, Design, Installation and Mainte-
nance of Electrical Resistance Trace Heating for Commercial Applica-
tions. Also see applicable sections of the IEEE 844 /CSA 293
series of standards for fixed outdoor electric deicing and snow-
meliing equipment.

426.2 Definitions. The definitions in this section shall apply
only within this article.

Heating System. A complete system consisting of components
such as heating elements, fastening devices, nonheating circuit
wiring, leads, temperature controllers, safety signs, junction
boxes, raceways, and fittings.

Impedance Heating System. A system in which heat is gener-
ated in an object, such as a pipe, rod, or combination of such
objects serving as a heating element, by causing current to flow
through such objects by direct connection to an ac voltage
source from an isolating transformer. In some installations the
object is embedded in the surface to be heated or constitutes
the exposed component to be heated.

Resistance Heating Element. A specific separate element to
generate heat that is embedded in or fastened to the surface to
be heated.

Informational Note: Tubular heaters, strip heaters, heating
cable, heating tape, and heating panels are examples of resist-
ance heaters.

Skin-Effect Heating System. A system in which heat is gener-
ated on the inner surface of a ferromagnetic envelope embed-
ded in or fastened to the surface to be heated.

Informational Note: Typically, an electrically insulated conduc-
tor is routed through and connected to the envelope at the
other end. The envelope and the electrically insulated conduc-
tor are connected to an ac voltage source from an isolating
transformer.

426.3 Application of Other Articles. Cord-and-plug-connected
fixed outdoor electric deicing and snow-melting equipment
intended for specific use and identified as suitable for this use
shall be installed according to Article 422,

426.4 Continuous Load. Fixed outdoor electric deicing and
snow-melting equipment shall be considered a continuous
load.
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Part II. Installation

426.10 General. Equipment for outdoor electric deicing and
snow melting shall be identified as suitable for the environ-
ment and installed in accordance with the manufacturer’s
instructions.

426.11 Use. Electric heating equipment shall be installed in
such a manner as to be afforded protection from physical
damage.

426.12 Thermal Protection. External surfaces of outdoor elec-
tric deicing and snow-melting equipment that operate at
temperatures exceeding 60°C (140°F) shall be physically guar-
ded, isolated, or thermally insulated to protect against contact
by personnel in the area.

426.13 Identification. The presence of outdoor electric deic-
ing and snow-melting equipment shall be evident by the post-
ing of appropriate caution signs or markings where clearly
visible.

426.14 Special Permission. Fixed outdeoor deicing and snow-
melting equipment employing methods of construction or
installation other than covered by this article shall be permitted
only by special permission.

Part IIl. Resistance Heating Flements
426.20 Embedded Deicing and Snow-Melting Equipment.

(A) Watt Density. Panels or units shall not exceed

1300 watts/m? (120 watts/ft?) of heated area.

(B) Spacing. The spacing between adjacent cable runs is
dependent upon the rating of the cable and shall be not less
than 25 mm (1 in.) on centers.

(C) Cover. Units, panels, or cables shall be installed as follows:

(1) On a substantial concrete, masonry, or asphalt base at
least 50 mm (2 in.) thick and have at least 38 mm
(1% in.) of concrete, masonry, or asphalt applied over the
units, panels, or cables; or

(2) They shall be permitted to be installed over other identi-
fied bases and embedded within 90 mm (3% in.) of
concrete, masonry, or asphalt but not less than 38 mm
(1% in.) from the top surface; or

(3) Equipment that has been listed for other forms of instal-
lation shall be installed only in the manner for which it
has been identified.

(D) Secured. Cables, units, and panels shall be secured in
place by frames or spreaders or other approved means while
the concrete, masonry, or asphalt finish is applied.

(E) Expansion and Contraction. Cables, units, and panels shall
not be installed where they bridge expansion joints unless
provision is made for expansion and contraction.

426.21 Exposed Deicing and Snow-Melting Equipment.

(A) Secured. Heating element assemblies shall be secured to
the surface being heated by identified means.

(B) Overtemperature. Where the heating element is not in
direct contact with the surface being heated, the design of the
heater assembly shall be such that its temperature limitations
shall not be exceeded.
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(C) Expansion and Contraction. Heating elements and assem-
blies shall not be installed where they bridge expansion joints
unless provision is made for expansion and contraction.

(D) Flexural Capability. Where installed on flexible structures,
the heating elements and assemblies shall have a flexural capa-
bility that is compatible with the structure.

426.22 Installation of Nonheating Leads for Embedded Equip-
ment.

(A) Grounding Sheath or Braid. Except as permitted under
426.22(B), nonheating leads installed in concrete, masonry, or
asphalt shall be provided with a grounding sheath or braid in
accordance with 426.27 or shall be enclosed in rigid metal
conduit, electrical metallic tubing, intermediate metal conduit,
or other metal raceways.

(B) Splice Connections. The splice connection between the
nonheating lead and heating element, within concrete,
masonry, or asphalt, shall be located no less than 25 mm (1 in.)
and no more than 150 mm (6 in.) from the metal raceway. The
length of the nonheating lead from the metal raceway to the
splice assembly shall be permitted to be provided without a
grounding sheath or braid. Grounding continuity shall be
maintained.

(C) Bushings. Insulating bushings shall be wused in the
concrete, masonry, or asphalt where the leads enter a metal
raceway.

(D) Expansion and Contraction. Leads shall be protected in
expansion joints in accordance with 300.4(H) or installed in
accordance with the manufacturer’s instructions.

(E) Emerging from Grade. Exposed nonheating leads shall be
protected by raceways or other identified means.

(F) Leads in Junction Boxes. Not less than 150 mm (6 in.) of
free nonheating lead shall be within the junction box.

426.23 Installation of Nonheating Leads for Exposed Equip-
ment.

(A) Nonheating Leads. Power supply nonheating leads (cold
leads) for resistance elements shall be identified for the
temperature encountered. Not less than 150 mm (6 in.) of
nonheating leads shall be provided within the junction box.
Preassembled factorysupplied and field-assembled nonheating
leads on approved heaters shall be permitted to be shortened if
the markings specified in 426.25 are retained.

(B) Protection. Nonheating power supply leads shall be
enclosed in a rigid conduit, intermediate metal conduit, electri-
cal metallic tubing, or other approved means.

426.24 Electrical Connection.

(A) Heating Element Connections. Flectrical connections,
other than factory connections of heating elements to nonheat-
ing elements embedded in concrete, masonry, or asphalt or on
exposed surfaces, shall be made with insulated connectors
identified for the use.

(B) Circuit Connections. Splices and terminations at the end
of the nonheating leads, other than the heating element end,
shall be installed in a box or fitting in accordance with 110.14
and 300.15.

426.25 Marking. Each factory-assembled heating unit shall be
legibly marked within 75 mm (3 in.) of each end of the
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nonheating leads with the permanent identification symbol,
catalog number, and ratings in volts and watts or in volts and
amperes.

426.26 Corrosion Protection. Ferrous and nonferrous metal
raceways, cable armor, cable sheaths, boxes, fittings, supports,
and support hardware shall be permitted to be installed in
concrete or in direct contact with the earth, or in areas subject
to severe corrosive influences, where made of material suitable
for the condition, or where provided with corrosion protection
identified as suitable for the condition.

426.27 Grounding Braid or Sheath. Grounding means, such as
copper braid, metal sheath, or other approved means, shall be
provided as part of the heated section of the cable, panel, or
unit.

426.28 Ground-Fault Protection of Equipment. Ground-fault
protection of equipment shall be provided for fixed outdoor
electric deicing and snow-melting equipment.

Part IV. Impedance Heating

426.30 Personnel Protection. Exposed elements of impedance
heating systems shall be physically guarded, isolated, or ther-
mally insulated with a weatherproof jacket to protect against
contact by personnel in the area.

426.31 Isolation Transformer. An isolation transformer with a
grounded shield between the primary and secondary windings
shall be used to isolate the distribution system from the heating
system.

426.32 Voltage Limitations. The secondary winding of the
isolation transformer connected to the impedance heating
elements shall not have an output voltage greater than 30 volts
ac.

426.33 Induced Currents. All current-carrying components
shall be installed in accordance with 300.20.

Part V. Skin-Effect Heating

426.40 Conductor Ampacity. The current through the electri-
cally insulated conductor inside the ferromagnetic envelope
shall be permitted to exceed the ampacity values shown in
Table 310.16, provided it is identified as suitable for this use.

426.41 Pull Boxes. Where pull boxes are used, they shall be
accessible without excavation by location in suitable vaults or
abovegrade. Outdoor pull boxes shall be of watertight
construction.

426.42 Single Conductor in Enclosure. The provisions of
300.20 shall not apply to the installation of a single conductor
in a ferromagnetic envelope (metal enclosure).

426.43 Corrosion  Protection. Ferromagnetic  envelopes,
ferrous or nonferrous metal raceways, boxes, fittings, supports,
and support hardware shall be permitted to be installed in
concrete or in direct contact with the earth, or in areas subjec-
ted to severe corrosive influences, where made of material suit-
able for the condition, or where provided with corrosion
protection identified as suitable for the condition. Corrosion
protection shall maintain the original wall thickness of the
ferromagnetic envelope.
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426.44 Equipment Grounding Conductor. The ferromagnetic
envelope shall be connected to an equipment grounding
conductor at both ends; and, in addition, it shall be permitted
to be connected to an equipment grounding conductor at
intermediate points as required by its design.

Section 250.30 shall not apply to the installation of skin-
effect heating systems.

Part VI. Control and Protection
426.50 Disconnecting Means.

(A) Discomnection. All fixed outdoor deicing and snow-
melting equipment shall be provided with a means for simulta-
neous disconnection from all ungrounded conductors. Where
readily accessible to the user of the equipment, the branch-
circuit switch or circuit breaker shall be permitted to serve as
the disconnecting means. The disconnecting means shall be of
the indicating type and be capable of being locked in the open
(off) position.

(B) Cord-and-Plug-Connected Equipment. The factory-
installed attachment plug of cord-and-plug-connected equip-
ment rated 20 amperes or less and 150 volts or less to ground
shall be permitted to be the disconnecting means.

426.51 Controllers.

(A) Temperature Controller with “Off” Position.
Temperature-controlled switching devices that indicate an “off”
position and that interrupt line current shall open all ungroun-
ded conductors when the control device is in the “off” position.
These devices shall not be permitted to serve as the disconnect-
ing means unless they are capable of being locked in the open
position in compliance with 110.25.

(B) Temperature Controller Without “Off” Position. Temper-
ature controlled switching devices that do not have an “off”
position shall not be required to open all ungrounded conduc-
tors and shall not be permitted to serve as the disconnecting
means.

(C) Remote Temperature Controller. Remote controlled
temperature-actuated devices shall not be required to meet the
requirements of 426.51(A). These devices shall not be permit-
ted to serve as the disconnecting means.

(D) Combined Switching Devices. Switching devices consisting
of combined temperature-actuated devices and manually
controlled switches that serve both as the controller and the
disconnecting means shall comply with all of the following
conditions:

(1) Open all ungrounded conductors when manually placed
in the “off” position

(2) Be so designed that the circuit cannot be energized auto-
matically if the device has been manually placed in the
“off” position

(3) DBe capable of being locked in the open position in
compliance with 110.25

426.54 Cord-and-Plug-Connected Deicing and Snow-Melting
Equipment. Cord-and-plug-connected deicing and snow-
melting equipment shall be listed.
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ARTICLE 427
Fixed Electric Heating Equipment for
Pipelines and Vessels

Part I. General

427.1 Scope. This article covers electrically energized heating
systems and the installation of these systems used with pipelines
and vessels.

Informational Note: For further information, see ANSI/IEEE
5152017, Standard for the Testing, Design, Installation and Mainle-
nance of Electrical Resistance Trace Healting for Industrial Applications.

Also see applicable sections of the IEEE 844 /CSA 293 series
of standards for alternate technologies for fixed electric heating
equipment for pipelines and vessels.

427.2 Definitions. The definitions in this section shall apply
only within this article.

Impedance Heating System. A system in which heat is gener-
ated in a pipeline or vessel wall by causing current to flow
through the pipeline or vessel wall by direct connection to an
ac voltage source from a dual-winding transformer.

Induction Heating System. A system in which heat is generated
in a pipeline or vessel wall by inducing current and hysteresis
effect in the pipeline or vessel wall from an external isolated ac
field source.

Pipeline. A length of pipe including pumps, valves, flanges,
control devices, strainers, and/or similar equipment for
conveying fluids.

Resistance Heating Element. A specific separate element to
generate heat that is applied to the pipeline or vessel externally
or internally.

Informational Note: Tubular heaters, strip heaters, heating
cable, heating tape, heating blankets, and immersion heaters
are examples of resistance heaters.

Skin-Effect Heating System. A system in which heat is gener-
ated on the inner surface of a ferromagnetic envelope attached
to a pipeline or vessel, or both.

Informational Note: Typically, an electrically insulated conduc-
tor is routed through and connected to the envelope at the
other end. The envelope and the electrically insulated conduc-
tor are connected to an ac voltage source from a dual-winding
transformer.

Vessel. A container such as a barrel, drum, or tank for holding
fluids or other material.

427.3 Application of Other Articles. Cord-connected pipe
heating assemblies intended for specific use and identified as
suitable for this use shall be installed according to Article 422.

427.4 Continuous Load. Fixed electric heating equipment for
pipelines and vessels shall be considered continuous load.
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ARTICLE 427 — FIXED ELECTRIC HEATING EQUIPMENT FOR PIPELINES AND VESSELS

Part II. Installation

427.10 General. Equipment for pipeline and vessel electric
heating shall be identified as being suitable for (1) the chemi-
cal, thermal, and physical environment and (2) installation in
accordance with the manufacturer’s drawings and instructions.

427.11 Use. Electric heating equipment shall be installed in
such a manner as to be afforded protection from physical
damage.

427.12 Thermal Protection. External surfaces of pipeline and
vessel heating equipment that operate at temperatures exceed-
ing 60°C (140°F) shall be physically guarded, isolated, or ther-
mally insulated to protect against contact by personnel in the
area.

427.13 Identification. The presence of electrically heated
pipelines, vessels, or both, shall be evident by the posting of
appropriate caution signs or markings at intervals not exceed-
ing 6 m (20 fi) along the pipeline or vessel and on or adjacent
to equipment in the piping system that requires periodic servic-

ing.

Part ITI. Resistance Heating Elements

427.14 Secured. Heating element assemblies shall be secured
to the surface being heated by means other than the thermal
insulation.

427.15 Not in Direct Contact. Where the heating element is
not in direct contact with the pipeline or vessel being heated,
means shall be provided to prevent overtemperature of the
heating element unless the design of the heating assembly is
such that its temperature limitations will not be exceeded.

427.16 Expansion and Contraction. Heating elements and
assemblies shall not be installed where they bridge expansion
joints unless provisions are made for expansion and contrac-
tion.

427.17 Flexural Capability. Where installed on flexible pipe-
lines, the heating elements and assemblies shall have a flexural
capability that is compatible with the pipeline.

427.18 Power Supply Leads.

(A) Nonheating Leads. Power supply nonheating leads (cold
leads) for resistance elements shall be suitable for the tempera-
ture encountered. Not less than 150 mm (6 in.) of nonheating
leads shall be provided within the junction box. Preassembled
factorysupplied and field-assembled nonheating leads on
approved heaters shall be permitted to be shortened if the
markings specified in 427.20 are retained.

(B) Power Supply Leads Protection. Nonheating power supply
leads shall be protected where they emerge from electrically
heated pipeline or vessel heating units by rigid metal conduit,
intermediate metal conduit, electrical metallic tubing, or other
raceways identified as suitable for the application.

(C) Interconnecting Leads. Interconnecting nonheating leads
connecting portions of the heating system shall be permitted to
be covered by thermal insulation in the same manner as the
heaters.
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427.19 Flectrical Connections.

(A) Nonheating Interconnections. Nonheating interconnec-
tions, where required under thermal insulation, shall be made
with insulated connectors identified as suitable for this use.

(B) Circuit Connections. Splices and terminations outside the
thermal insulation shall be installed in a box or fitting in
accordance with 110.14 and 300.15.

427.20 Marking. Each factory-assembled heating unit shall be
legibly marked within 75 mm (3 in.) of the termination end of
all nonheating leads with the permanent identification symbol,
catalog number, and ratings in volts and watts or in volts and
amperes.

427.22 Ground-Fault Protection of Equipment. Ground-fault
protection of equipment shall be provided for electric heat
tracing and heating panels. This requirement shall not apply in
industrial establishments where there is alarm indication of
ground faults and the following conditions apply:

(1) Conditions of maintenance and supervision ensure that
only qualified persons service the installed systems.

(2) Continued circuit operation is necessary for safe opera-
tion of equipment or processes.

427.23 Grounded Conductive Covering. Electric heating
equipment shall be listed and have a grounded conductive
covering in accordance with 427.23(A) or (B). The conductive
covering shall provide an effective ground-fault current path
for operation of ground-fault protection equipment.

(A) Heating Wires or Cables. Heating wires or cables shall
have a grounded conductive covering that surrounds the heat-
ing element and bus wires, if any, and their electrical insula-
tion.

(B) Heating Panels. Heating panels shall have a grounded
conductive covering over the heating element and its electrical
insulation on the side opposite the side attached to the surface
to be heated.

Part IV. Impedance Heating

427.25 Personnel Protection. All accessible external surfaces
of the pipeline, vessel, or both, being heated shall be physically
guarded, isolated, or thermally insulated (with a weatherproof
jacket for outside installations) to protect against contact by
personnel in the area.

427.26 Isolation Transformer. A dual-winding transformer
with a grounded shield between the primary and secondary
windings shall be used to isolate the distribution system from
the heating system.

427.27 Voltage Limitations. The secondary winding of the
isolation transformer connected to the pipeline or vessel being
heated shall not have an output voltage greater than 30 volts
ac.

Exception No. 1: In industrial establishments, the isolation transformer
connected to the pipeline or vessel being heated shall be permitted to
have an oulpul voltage greater than 30 but not more than 80 volis ac
to ground where all of the following conditions apply:

(1) Conditions of guarding, maintenance, and supervision ensure
that only qualified persons have access to the installed systems.
(2)  Ground-fault protection of equipment is provided.
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Exception No. 2: In industrial establishments, the isolation transformer
connected lo the pipeline or vessel being heated shall be permitted to
have an output voltage not greater than 132 wvolts ac to ground where
all of the following conditions apply:

(1)  Conditions of guarding, maintenance, and supervision ensure
that only qualified persons service the installed systems.

(2)  Ground-fault protection of equipment is frovided.

(3)  The pipeline or vessel being heated is completely enclosed in a
grounded metal enclosure.

(4)  The transformer secondary connections to the pipeline or vessel
being heated are completely enclosed in a grounded metal mesh or
melal encloswre.

427.28 Induced Currents. All current-carrying components
shall be installed in accordance with 300.20.

427.29 Grounding. The pipeline, vessel, or both, that is being
heated and operating at a voltage greater than 30 but not more
than 80 shall be grounded at designated points.

427.30 Secondary Conductor Sizing. The ampacity of the
conductors connected to the secondary of the transformer
shall be at least 100 percent of the total load of the heater.

Part V. Induction Heating

427.35 Scope. This part covers the installation of line
frequency induction heating equipment and accessories for
pipelines and vessels.

Informational Note: See Article 665 for other applications.

427.36 Personnel Protection. Induction coils that operate or
may operate at a voltage greater than 30 volts ac shall be
enclosed in a nonmetallic or split metallic enclosure, isolated,
or made inaccessible by location to protect personnel in the
area.

427.37 Induced Current. Induction coils shall be prevented
from inducing circulating currents in surrounding metallic
equipment, supports, or structures by shielding, isolation, or
insulation of the current paths. Stray current paths shall be
bonded to prevent arcing.

Part VI. Skin-Effect Heating

427.45 Conductor Ampacity. The ampacity of the electrically
insulated conductor inside the ferromagnetic envelope shall be
permitted to exceed the values given in Table 310.16, provided
it is identified as suitable for this use.

427.46 Pull Boxes. Pull boxes for pulling the electrically insu-
lated conductor in the ferromagnetic envelope shall be permit-
ted to be buried under the thermal insulation, provided their
locations are indicated by permanent markings on the insula-
tion jacket surface and on drawings. For outdoor installations,
pull boxes shall be of watertight construction.

427.47 Single Conductor in Enclosure. The provisions of
300.20 shall not apply to the installation of a single conductor
in a ferromagnetic envelope (metal enclosure).

427.48 Grounding. The ferromagnetic envelope shall be
grounded at both ends, and, in addition, it shall be permitted
to be grounded at intermediate points as required by its design.
The ferromagnetic envelope shall be bonded at all joints to
ensure electrical continuity.
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The provisions of 250.30 shall not apply to the installation of
skin-effect heating systems.

Informational Note: See Article 250 for grounding methods.

Part VII. Control and Protection
427.55 Disconnecting Means.

(A) Switch or Circuit Breaker. Means shall be provided to
simultaneously disconnect all fixed electric pipeline or vessel
heating equipment from all ungrounded conductors. The
branch-circuit switch or circuit breaker, where readily accessi-
ble to the user of the equipment, shall be permitted to serve as
the disconnecting means. The disconnecting means shall be of
the indicating type and shall be capable of being locked in the
open (off) position. The disconnecting means shall be installed
in accordance with 110.25.

(B) Cord-and-Plug-Connected Equipment. The factory-
installed attachment plug of cord-and-plug-connected equip-
ment rated 20 amperes or less and 150 volts or less to ground
shall be permitted to be the disconnecting means.

427.56 Controls.

(A) Temperature Control with “Off” Position. Temperature-
controlled switching devices that indicate an “off” position and
that interrupt line current shall open all ungrounded conduc-
tors when the control device is in this “off” position. These
devices shall not be permitted to serve as the disconnecting
means unless capable of being locked in the open position.

(B) Temperature Control Without “Off” Position. Tempera-
ture controlled switching devices that do not have an “off” posi-
tion shall not be required to open all ungrounded conductors
and shall not be permitted to serve as the disconnecting means.

(C) Remote Temperature Controller. Remote controlled
temperature-actuated devices shall not be required to meet the
requirements of 427.56(A) and (B). These devices shall not be
permitted to serve as the disconnecting means.

(D) Combined Switching Devices. Switching devices consisting
of combined temperature-actuated devices and manually
controlled switches that serve both as the controllers and the
disconnecting means shall comply with all the following condi-
tions:

(1)  Open all ungrounded conductors when manually placed
in the “off” position

(2) Be designed so that the circuit cannot be energized auto-
matically if the device has been manually placed in the
“off” position

(3) Be capable of being locked in the open position

427.57 Overcurrent Protection. Heating equipment shall be
considered protected against overcurrent where supplied by a
branch circuit as specified in 210.20 and 210.24.
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430.1 ARTICLE 430 — MOTORS, MOTOR CIRCUITS, AND CONTROLLERS

ARTICLE 430
Motors, Motor Circuits, and Controllers

Part I. General

430.1 Scope. This article covers motors, motor branch-circuit
and feeder conductors and their protection, motor overload
protection, motor control circuits, motor controllers, and
motor control centers.

Informational Note No. 1: Installation requirements for motor
control centers are covered in 110.26(E). Airconditioning and
refrigerating equipment are covered in Article 44(.

Informational Note No. 2: Figure 430.1 is for information only.

430.2 Delinitions. The definitions in this section shall apply
only within this article.

Controller. Any switch or device that is normally used to start
and stop a motor by making and breaking the motor circuit
current.

General, 430.1 through 430.18 Part |
Motor Circuit Conductors, 430.21 through 430.29 Part Il
Motor and Branch-Circuit Overload Protection, 430.31 Part 11
through 430.44
Motor Branch-Circuit Short-Circuit and Ground-Fault Part IV
Protection, 430.51 through 430.58
Motor Feeder Short-Circuit and Ground-Fault Protection, PartV
430.61 through 430.63
Motor Control Circuits, 430.71 through 430.75 Part VI
Motor Controllers, 430.81 through 430.90 PartVII
Motor Control Centers, 430.92 through 430.99 Part VIl
Disconnecting Means, 430.101 through 430.113 Part IX
Adjustable-Speed Drive Systems, 430.120 through 430.131  Part X
Over 1000 Volts, Nominal, 430.221 through 430.227 Part X!
Protection of Live Parts—All Voltages, 430.231 Part XlI
through 430.233
Grounding— All Voltages, 430.241 through 430.246 Part XlII
Tables, Tables 430.247 through 430.252 Part XIV
To Supply Part Il
430.24,
Motor feeder 430.25, 430.26
Motor feeder
short-circuit and
ground-fault protection PartV
Motor disconnecting means 8’ Part IX
Motor branch-circuit
short-circuit and
ground-fault protection Part IV
Motor circuit conductor Partll
Motor controller _]_ Part VII
Motor control circuits —|_ Part VI
Motor overload protection |::| Part Il
Motor Part |
e —— O
Thermal protection l IE' I Part Il
Secondary controller Partll
Secondary conductors 430.23
Secondary resistor I—_I—I Part |l
430.23 and Article 470
FIGURE 430.1 Article 430 Contents.
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Electronically Protected (as applied to motors). A motor that is
provided with electronic control that is an integral part of the
motor and protects the motor against dangerous overheating
due to failure of the electronic control, overload and failure to
start.

Part-Winding Motors. A part-winding start induction or
synchronous motor is one that is arranged for starting by first
energizing part of its primary (armature) winding and, subse-
quently, energizing the remainder of this winding in one or
more steps. A standard partwinding start induction motor is
arranged so that one-half of its primary winding can be ener-
gized initially, and, subsequently, the remaining half can be
energized, both halves then carrying equal current.

Informational Note: A hermetic refrigerant motor-compressor is
not considered a standard part-winding start induction motor.

System Isolation Equipment. A redundantly monitored,
remotely operated contactor-isolating system, packaged to
provide the disconnection/isolation function, capable of verifi-
able operation from multiple remote locations by means of
lockout switches, each having the capability of being padlocked
in the “off” (open) position.

Valve Actuator Motor (VAM) Assemblies. A manufactured
assembly, used to operate a valve, consisting of an actuator
motor and other components such as controllers, torque
switches, limit switches, and overload protection.

Informational Note: VAMs typically have short-time duty and
high-torque characteristics.

430.4 Part-Winding Motors. Where separate overload devices
are used with a standard part-winding start induction motor,
each half of the motor winding shall be individually protected
in accordance with 430.32 and 430.37 with a trip current one-
half that specified.

Each motor-winding connection shall have branch-circuit
short-circuit and ground-fault protection rated at not more
than one-half that specified by 430.52.

Lixception: A short-circuit and ground-fault protective device shall be
permitted for both windings if the device will allow the motor lo start.
Where time-delay (dual-element) fuses are used, they shall be permitted
to have a rating not exceeding 150 percent of the motor full-load
current.

430.5 Other Articles. Motors and controllers shall also comply
with the applicable provisions of Table 430.5.

430.6 Ampacity and Motor Rating Determination. The size of
conductors supplying equipment covered by Article 430 shall
be selected from the ampacity tables in accordance with 310.15
or shall be calculated in accordance with 310.14(B). Where
flexible cord is used, the size of the conductor shall be selected
in accordance with 400.5. The required ampacity and motor
ratings shall be determined as specified in 430.6(A), (B), (C),
and (D).

(A) General Motor Applications. For general motor applica-
tions, current ratings shall be determined based on

430.6(A) (1) and (A) (2).
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Table 430.5 Other Articles

Equipment/Occupancy Article Section
Air-conditioning and refrigerating 440
equipment
Capacitors 460.8, 460.9

Commercial garages; aircraft hangars;
motor fuel dispensing facilities; bulk
storage plants; spray application,
dipping, and coating processes; and
inhalation anesthetizing locations

Cranes and hoists 610

Electrically driven or controlled irrigation 675
machines

Elevators, dumbwaiters, escalators, 620

moving walks, wheelchair lifts, and
stairway chair lifts

Fire pumps 695
Hazardous (classified) locations 500-503, 505, and 506
Industrial machinery 670
Motion picture projectors
Motion picture and television studios and 530

similar locations
Resistors and reactors 470

Theaters, audience areas of motion
picture and television studios, and
similar locations
Transformers and transformer vaults 450

hl1, 513, b14, 515, b16,
and 517 Part IV

540.11 and 540.20

52().48

(1) Table Values. Other than for motors built for low speeds
(less than 1200 RPM) or high torques, and for multispeed
motors, the values given in Table 430.247, Table 430.248, Table
430.249, and Table 430.250 shall be used to determine the
ampacity of conductors or ampere ratings of switches, branch-
circuit short-circuit and ground-fault protection, instead of the
actual current rating marked on the motor nameplate. Where a
motor is marked in amperes, but not horsepower, the horse-
power rating shall be assumed to be that corresponding to the
value given in Table 430.247, Table 430.248, Table 430.249, and
Table 430.250, interpolated if necessary. Motors built for low
speeds (less than 1200 RPM) or high torques may have higher
full-load currents, and multispeed motors will have full-load
current varying with speed, in which case the nameplate
current ratings shall be used.

Lixception No. 1: Multispeed motors shall be in accordance with
430.22(B) and 430.52.

LException No. 2: For equipment that employs a shaded-pole or
permanent-split capacitor-type fan or blower motor that is marked with
the maotor lype, the full load current for such motor marked on the
nameplate of the equipment in which the fan or blower motor is
employed shall be used instead of the horsepower rating to determine the
ampacily or rating of the disconnecting means, the branch-civeuit
conductors, the controller, the ranch-circuit short-circwit and ground-
Jault frotection, and the separate overload protection. This marking on
the equipment nameplaie shall not be less than the current marked on
the fan or blower motor nameplate.

Exception No. 3: For a listed motorv-operated appliance that is marked
with both motor hovsepower and full-load current, the motor full-load
current marked on the nameplate of the appliance shall be used instead
of the horsepower rating on the appliance nameplate to determine the
ampacily or rating of the disconnecting means, the branch-cireuit
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conductors, the controller, the branch-civewit short-circuit and ground-
Jauldt protection, and any separate overload prolection.

(2) Nameplate Values. Separate motor overload protection
shall be based on the motor nameplate current rating.

(B) Torque Motors. For torque motors, the rated current shall
be locked-rotor current, and this nameplate current shall be
used to determine the ampacity of the branch-circuit conduc-
tors covered in 430.22 and 430.24, the ampere rating of the
motor overload protection, and the ampere rating of motor
branch-circuit short-circuit and ground-fault protection in
accordance with 430.52(B).

Informational Note: For motor controllers and disconnecting
means, see 430.83(D) and 430.110.

(C) Alternating-Current Adjustable Voltage Motors. For
motors used in alternating-current, adjustable voltage, variable
torque drive systems, the ampacity of conductors, or ampere
ratings of switches, branch-circuit shortcircuit and ground-
fault protection, and so forth, shall be based on the maximum
operating current marked on the motor or control nameplate,
or both. If the maximum operating current does not appear on
the nameplate, the ampacity determination shall be based on
150 percent of the values given in Table 430.249 and Table
430.250.

(D) Valve Actuator Motor Assemblies. For wvalve actuator
motor assemblies (VAMs), the rated current shall be the name-
plate fullload current, and this current shall be used to deter-
mine the maximum rating or setting of the motor branch-
circuit short-circuit and ground-fault protective device and the
ampacity of the conductors.
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