Part VIl — Electrical

CHAPTER 33
GENERAL REQUIREMENTS

This Electrical Part (Chapters 33 through 42) is produced and copyrighted by the National Fire Protection Association (NFPA) and
is based on the 2002 National Electrical Code® (NEC®) (NFPA 70-2002), copyright 2002 National Fire Protection Association, all
rights reserved. Use of the Electrical Part is pursuant to license with the NFPA.

The title National Electrical Code® and the acronym NEC® are registered trademarks of the National Fire Protection Association,
Quincy, Massachusetts. See Appendix L, Residential Code of New York State Electrical Provisions/National Electrical Code Cross

Reference.

SECTION E3301
GENERAL

E3301.1 Applicability. The provisions of Chapters 33 through
42 shall establish the general scope of the electrical system and
equipment requirements of this code. Chapters 33 through 42
cover those wiring methods and materials most commonly en-
countered in the construction of one- and two-family dwellings
and structures regulated by this code. Other wiring methods,
materials and subject matter covered in the.NFPA 70 are also
allowed by this code.

E3301.2 Scope. Chapters 33 through'42 shall cover the instal-
lation of electrical Systems, equipment and components in-
doors and outdoors that are within the scope of this code,
including services, power distribution systems, fixtures, appli-
ances, devices and-appurtenances. Services within the scope of
this code shall be limited to 120/240-volt, 0- to 400-ampere,
single-phase systems. These chapters specifically cover the
equipment, fixtures, appliances, wiring methods and materials
that are most commonly used in the construction or alteration
of one- and two-family dwellings and accessory structures reg-
ulated by this code. The omission from these chapters of any
material or method of construction provided for in the refer-
enced standard NFPA 70'shall'not be construed as prohibiting
the use of such material or method ‘of construction. Electrical
systems, equipment or components not specifically covered in
these chapters shall. comply with the applicable provisions of
the NFPA 70.

E3301.3 Not covered. Chapters 33 through 42 do not cover the
following:

1. Installations, including associated lighting, under the ex-
clusive control of communications utilities and electric
utilities.

2. Services over 400 amperes.

E3301.4 Additions and alterations. Any addition or alter-
ation to an existing electrical system shall be made in confor-
mity with the provisions of Chapters 33 through 42. Where
additions subject portions of existing systems to loads exceed-
ing those permitted herein, such portions shall be made to com-
ply with Chapters 33 through 42.
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SECTION E3302
BUILDING STRUCTURE PROTECTION

E3302.1 Drilling and notching. Wood-framed structural
members shall not be drilled, notched or altered in any manner
except as provided for in this code.

E3302.2 Penetrations of fire-resistance-rated assemblies.
Electrical installations in hollow spaces, vertical shafts, and
ventilation or air-handling ducts shall be made so that the pos-
sible spread of fire or products of combustion will not be sub-
stantially increased. Electrical penetrations through
fire-resistance-rated walls, partitions, floors or ceilings shall be
protected by approved methods to maintain the fire-resistance
rating of the element penetrated. Penetrations of fire-
resistance-rated walls shall be limited as specified in Section
R317.3.

E3302.3 Penetrations of firestops and draftstops. Penetra-
tions through fire blocking and draftstopping shall be protected
in an approved manner to maintain the integrity of the element
penetrated.

SECTION E3303
APPROVAL

E3303.1 Approval. Electrical materials, components and
equipment shall be approved.

E3303.2 Inspection required: New electrical work and parts
of existing systems affected by new work or alterations shall be
inspected by the code enforcement official to ensure compli-
ance with the requirements of Chapters 33 through 42.

E3303.3 Listing and labeling. Electrical materials, compo-
nents, devices, fixtures and equipment shall be listed for the ap-
plication, shall bear the label of an approved agency and shall
be installed, and used, or both, in accordance with the manufac-
turer’s installation instructions.

SECTION E3304
GENERAL EQUIPMENT REQUIREMENTS

E3304.1 Voltages. Throughout Chapters 33 through 42, the
voltage considered shall be that at which the circuit operates.
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GENERAL REQUIREMENTS

E3304.2 Interrupting rating. Equipment intended to inter-
rupt current at fault levels shall have a minimum interrupting
rating of 10,000 amperes. Equipment intended to interrupt cur-
rent at levels other than fault levels shall have an interrupting
rating at nominal circuit voltage sufficient for the current that
must be interrupted.

E3304.3 Circuit characteristics. The overcurrent protective
devices, total impedance, component short-circuit current rat-
ings and other characteristics of the circuit to be protected shall
be so selected and coordinated as to permit the circuit protec-
tive devices that are used to clear a fault to do so without exten-
sive damage to the electrical components of the circuit. This
fault shall be assumed to be either between two or more of the
circuit conductors or between any circuit conductor and the
grounding conductor or enclosing metal raceway. Listed prod-
ucts applied in accordance with their listing shall be considered
to meet the requirements of this;section:

E3304.4 Protection of equipment. Equipment identified only
as “dry locations,” “Type 1,” or “indoor use only’ shall be pro-
tected against permanent damage from the weather during
building construction.

E3304.5 Unused openings. Unused cable or raceway open-
ings in boxes, cabinets, meter socket enclosures, equipment
cases or housings shall be effectively closed to afford protec-
tion substantially equivalent to the wall of the equipment.
Where metallic plugs or plates are used with nenmetallic en-
closures they shall be recessed at least '/, inch (6 mm) from the
outer surface of the enclosure.

E3304.6 Integrity of electrical equipment. Internal parts of
electrical equipment, including busbars, wiring terminals, in-
sulators and other surfaces, shall not be damaged or contami-
nated by foreign materials such as paint, plaster, cleaners or
abrasives, and corrosive residues. There shallnot be any dam-
aged parts that might adversely affect safe operation or me-
chanical strength of the equipment such as parts that are
broken; bent; cut; deteriorated by corrosion, chemical action,
or overheating. Foreign debris shall be removed from equip-
ment.

E3304.7 Mounting. Electric equipment shall be firmly se-
cured to the surface on"whichuit is“mounted"Wooden/plugs
driven into masonry, concrete, plaster, or similar materials
shall not be used.

E3304.8 Energized parts guarded against accidental-con-
tact. Approved enclosures shall guard energized parts that are
operating at 50 volts or more against accidental contact.

E3304.9 Prevent physical damage. In locations where electri-
cal equipment is likely to be exposed to physical damage, en-
closures or guards shall be so arranged and of such strength as
to prevent such damage.

E3304.10 Equipment identification. The manufacturer’s
name, trademark or other descriptive marking by which the or-
ganization responsible for the product can be identified shall be
placed on all electric equipment. Other markings shall be pro-
vided that indicate voltage, current, wattage or other ratings as
specified elsewhere in Chapters 33 through 42. The marking
shall have the durability to withstand the environment
involved.
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E3304.11 Identification of disconnecting means. Each dis-
connecting means shall be legibly marked to indicate its pur-
pose, except where located and arranged so that the purpose is
evident. The marking shall have the durability to withstand the
environment involved.

SECTION E3305
EQUIPMENT LOCATION AND CLEARANCES

E3305.1 Working space and clearances. Sufficient access
and working space shall be provided and maintained around all
electrical equipment to permit ready and safe operation and
maintenance of such equipment in accordance with this section
and Figure E3305.1.

E3305.2 Working clearances for energized equipment and
panelboards. Except as otherwise specified in Chapters 33
through42, the dimensionof the working spacein thedirection
of'access to panelboards and live parts likely to require exami-
nation, adjustment, servicing or maintenance while energized
shall be not less than 36 inches (914 mm) in depth. Distances
shall be measured from the-energized parts where such parts
are exposed or from the enclosure front or opening where such
parts are enclosed. In addition to the 36-inch dimension (914
mm), the work space shall not be less than 30 inches (762 mm)
wide in front of the electrical equipment and not less than the
width of such equipment. The work space shall be clear and
shall extend from the floor or platform to a height of 6.5 feet
(1981 mm). In all cases, the work space shall allow at least a
90-degree opening of equipment doors or hinged panels.
Equipment associated with the electrical installation located
above or below the electrical equipment shall be permitted to
extend not more than 6 inches (152 mm) beyond the front of the
electrical equipment.

E3305.3 Clearances over panelboards. The space equal to the
width and depth of the panelboard and extending from the floor
to a height of 6 feet (1829 mm) above the panelboard, or to the
structural ceiling, whichever is lower, shall be dedicated to the
electrical installation. Piping, ducts, leak protection aparatus and
other equipment foreign to the electrical installation shall not be
installed in such dedicated space. The area above the dedicated
space shall be permitted to contain foreign systems, provided
that protection is installed to avoid damage to the electrical
equipment from condensation, leaks and breaks in such foreign
systems. Suspended ceilings with removable panels shall be per-
mitted-within the'6-foot (1829"mm)rdedicated space.

Exception: Suspended ceilings with removable panels shall
be permitted within the 6-foot (1.8m) zone.

E3305.4 Location of working spaces and equipment. Re-
quired working space shall not be designated for storage.
Panelboards and overcurrent protection devices shall not be lo-
cated in clothes closets or bathrooms.

Exception: A disconnecting means for equipment located
in clothes closets or bathrooms shall be permitted.

E3305.5 Access and entrance to working space. Access shall
be provided to the required working space.

E3305.6 INlumination. Artificial illumination shall be pro-
vided for all working spaces for service equipment and
panelboards installed indoors.
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FIGURE E3305.1>Pd¢
WORKING SPACE AND CLEARANCES

For SI: 1 inch =25.4 mm, 1 foot = 304.8 mm.

a. Equipment, piping and ducts shall not be placed in the shaded area extending directly above the top of the panelboard from the panelboard to the ceiling above.
b. The working space shall be clear and unobstructed from the floor to a height of 6.5 feet.

c. The working space shall not be designated for storage.

d. Panelboards, service equipment and similar enclosures shall not be located in bathrooms, toilet rooms and clothes closets.

e. Such work spaces shall be provided with artificial lighting where located indoors.
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E3305.7 Headroom. The minimum headroom for working
spaces for service equipment and panelboards shall be 6.5 feet
(1981mm).

SECTION E3306
ELECTRICAL CONDUCTORS AND CONNECTIONS

E3306.1 General. This section provides general requirements
for conductors, connections and splices. These requirements
do not apply to conductors that form an integral part of equip-
ment, such as motors, appliances and similar equipment, or to
conductors specifically provided for elsewhere in Chapters 33
through 42.

E3306.2 Conductor material. Conductors used to conduct
current shall be of copper except as otherwise provided in
Chapters_33 through 42. Where the conductor material is not
specified, the material and the sizes given in these chapters
shall apply to _copper lconductors. Where other materials are
used, the conductor sizes shall be changed accordingly.

E3306.3 Minimum size of conductors. The minimum size of
conductors for feeders and branch circuits shall be 14 AWG
copper and 12 AWG aluminum. The minimum size of service
conductors shall be as specified in Chapter 35. The minimum
size of class 2 remote control, signaling and power-limited cir-
cuits conductors shall be as specified in Chapter 42.

E3306.4 Stranded conductors. Where installed in raceways;
conductors of size 8 AWG and larger shall be stranded. A solid
8 AWG conductor shall be permitted to besinstalled in a race-
way only to meet the requirements of Section E4104.

E3306.5 Individual conductor insulation. Except where oth-
erwise permitted in Sections E3505.1 and|E3808.9, and
E4203, current-carrying. conductors shall be insulated. Insu-
lated conductors shall'have insulation types identified as RH,
RHW, RHW-2, THHN, THHW, THW, THW-2, THWN,
THWN-2, TW, UF, USE, USE-2, XHHW or XHHW-2. Insula-
tion types shall be approved for the application.

E3306.6 Conductors in parallel. Circuit conductors that are
electrically joined at each end to form a single conductor shall
be limited to sizes 1/0 AWG and larger. Conductors in parallel
shall be of the same length, same conductor material, same cir-
cular mil area and same insulation type. Conductors in parallel
shall be terminated in the $ame manner. Where run in separate
raceways or cables, thewraceway or cables shall have the'same
physical characteristics.

E3306.7 Conductors of the same circuit. All conductors of
the same circuit and, where used, the grounded conductor and
all equipment grounding conductors shall be contained within
the same raceway, cable or cord.

E3306.8 Aluminum and copper connections. Terminals and
splicing connectors shall be approved for the material of the
conductors joined. Conductors of dissimilar metals shall not be
joined in a terminal or splicing connector where physical con-
tact occurs between dissimilar conductors such as copper and
aluminum, copper and copper-clad aluminum, or aluminum
and copper-clad aluminum, except where the device is listed
for the purpose and conditions of application. Materials such as
inhibitors and compounds shall be suitable for the application
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and shall be of a type that will not adversely affect the conduc-
tors, installation or equipment.

E3306.9 Terminals. Connection of conductors to terminal
parts shall be made without damaging the conductors and shall
be made by means of pressure connectors, including set-screw
type, by means of splices to flexible leads, or for conductor
sizes of 10 AWG and smaller, by means of wire binding screws
or studs and nuts having upturned lugs or the equivalent. Termi-
nals for more than one conductor and terminals for connecting
aluminum conductors shall be identified for the application.
Grounding conductors shall not exceed one per terminal.

E3306.10 Splices. Conductors shall be spliced or joined with
splicing devices listed for the purpose. Splices and joints and
the free ends of conductors shall be covered with an insulation
equivalent to that of the conductors or with an insulating device
listed for the purpose. Wire connectors or splicing means in-
stalled on conductors for direct burial shall'be listed for suich
use.

E3306.10.1 Continuity. Conductors in raceways shall be
continuous between outlets, devices and junctions and shall
be without splices or/taps in the raceway:.

Exception: Splices shall be permitted within
surface-mounted raceways that have aremovable cover.

E3306.10.2 Device connections. The continuity of a
grounded conductor in multiwire branch circuits shall not
be-dependent on.connection-to-devices-such as receptacles
and lampholders. The continuity of equipment grounding
conductors shall not be dependent on such connections in
any type of branch circuit.

E3306.10.3 Length of conductor for splice or termina-
tion. Where conductors are to be spliced, terminated or con-
nected to fixtures or devices, a minimum length of 6 inches
(150 mm) of free conductor shall be provided at each outlet,
junction or switch point. The required length shall be mea-
sured from the point in the box where the conductor
emerges from its raceway or cable sheath. Where the open-
ing to an outlet, junction, or switch point is less than 8 inches
(200_mm) in any dimension, each conductor shall be long
enough to extend at least 3 inches (75 mm) outside of such
opening;

SECTION E3307
CONDUCTOR AND TERMINAL IDENTIFICATION

E3307.1 Grounded conductors. Insulated grounded conduc-
tors of sizes 6 AWG or smaller shall be identified by a continu-
ous white or gray outer finish or by three continuous white
stripes on other than green insulation along the entire length of
the conductors. Conductors of sizes larger than 6 AWG shall be
identified either by a continuous white or gray outer finish or by
three continuous white stripes on other than green insulation
along its entire length or at the time of installation by a distinc-
tive white markings at its terminations. This marking shall en-
circle the conductor or insulation.

E3307.2 Equipment grounding conductors. Equipment
grounding conductors shall be identified by a continuous green
color or a continuous green color with one or more yellow
stripes on the insulation or covering, except where bare.
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GENERAL REQUIREMENTS

E3307.3 Ungrounded conductors. Insulation on the un-
grounded conductors shall be a continuous color other than
white, gray or green.

Exception: An insulated conductor that is part of a cable or
flexible cord assembly and that has a white or gray finish or
afinish marking with three continuous white stripes shall be
permitted to be used as an ungrounded conductor where it is
permanently reidentified to indicate its use as an un-
grounded conductor at all terminations and at each location
where the conductor is visible and accessible.

E3307.4 Identification of terminals. Terminals for attach-
ment to conductors shall be identified in accordance with Sec-
tions E3307.4.1 and E3307.4.2.

E3307.4.1 Device terminals. All devices, excluding light-
1ng and apphance branch-circuit panelboards, prov1ded
ductors_and in-

amperes, other than polarized attachment caps and polar-
ized receptacles for attachment caps as required in Sec-
tion E3307.4.2.

plugs and polarize
for connection to
Identification sh
tially white in color
located adjacentto t
nal is not visi

nection shall
“white or the letter “W.”

circ
tion,
dtot
E3307.5 Tag marking. AC cable shall be marked by means of

e require
a printed tag attached to the coil, reel or carton.

for dev1ces that have a normal current rating of over 30
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