Part VIl — Electrical

CHAPTER 33
GENERAL REQUIREMENTS

SECTION E3301
GENERAL

E3301.1 Scope. The installation of electrical systems, equip-
ment and components indoors and outdoors that are within the
scope of this Code, including services, power distribution sys-
tems, fixtures, appliances, devices and appurtenances shall
comply with the applicable provisions of the National Electri-
cal Code | NFPA 70.

SECTION E3302
BUILDING STRUCTURE PROTECTION
Reserved

SECTION E3303
INSPECTION AND APPROVAL
Reserved

SECTION E3304
GENERAL EQUIPMENT REQUIREMENTS
Reserved
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SECTION E3305
EQUIPMENT LOCATION AND CLEARANCES
Reserved
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FIGURE E3305.1>Pd¢
WORKING SPACE AND CLEARANCES

For SI:  1inch =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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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 conductors. 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 be installed 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. Insulated con-
ductors 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. Insulation 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 same manner. Where run in separate
raceways or cables, the raceway 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
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
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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. Ter-
minals for more than one conductor and terminals for connect-
ing aluminum conductors shall be identified for the
application.

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 such
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 con-
ductors 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 opening 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.

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
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a finish 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-
ing and appliance branch-circuit panelboards, provided
with terminals for the attachment of conductors and in-
tended for connection to more than one side of the circuit
shall have terminals properly marked for identification, ex-
cept where the terminal intended to be connected to the
grounded conductor is clearly evident.

Exception: Terminal identification shall not be required
for devices that have a normal current rating of over 30
amperes, other than polarized attachment caps and polar-
ized receptacles for attachment caps as required in Sec-
tion E3307.4.2.

E3307.4.2 Receptacles, plugs, and connectors. Recepta-
cles, polarized attachment plugs and cord connectors for
plugs and polarized plugs shall have the terminal intended
for connection to the grounded (white) conductor identified.
Identification shall be by a metal or metal coating substan-
tially white in color or by the word “white” or the letter “W”
located adjacent to the identified terminal. Where the termi-
nal is not visible, the conductor entrance hole for the con-
nection shall be colored white or marked with the word
“white or the letter “W.”

E3307.5 Tag marking. AC cable shall be marked by means of
a printed tag attached to the coil, reel or carton.
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