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ARTICLE 810 — RADID AND TELEVISION EQUIPMENT 8107

on the listed NM or NM-B. and listed CM cables are rated
for 600 volts minimum, and the hybrid cable is listed as
being resistant 1o the spread of fire.
Informational Mote:  One method of defining resistans o
the spread of fire is that the cables do not spread fire o the
top of the tray in the UL Flame Exposure, Vertical Flaume
Tray Test™ in ANSIHUL 1685-2000, Standand for Safery for
Vertical-Tray Fire-Propagation and Smoke-Release Test for
Elecirical and Optical-Fiber Cables. The smoke measure-
ments in the test method are not applicable.
Another method of defining resistans to the spread of
Jire is for the damage (char length) not w0 exceed 1.5 mi4 0t
11 in.} when pcr[urmim, the C8A “Verical Flame Test —
Cables in Cable Trays" as descrbed in C5A C22.2 No.
O3-M-2001, Test Methads for Electrical Wires and Cables.

800.180 Grounding Devices. Where bonding or ground-
ing is required. devices used to connect a shield, a sheath,
or non—current-carrying metallic members of a cable to a
bonding conductor or grounding electrode conductor shall
be listed or be part of listed equipment.

800,182 Communications Raceways and Cahle Routing
Assemblies. Communications raceways’ and cable routing
assemblies shall be listed in accordance with BO0.182(A)
through (C).
Informational Mote: Faor information on listing require-
ments for bath communications raceways and coble routing
assemblies, see ANSIUL 2024-4-2011, Signaling, Optical

Fiber and Communications Raceways and Cable Routing
Assembiies.

{A) Plenum Communications Raceways and Plenum
Cable Routing Assemblies. Plenum communications race-
ways and plenum cable routing assemblies shall be listed as
having adequate fire-resistant and low-smoke producing
characteristics.

{(B) Riser Communications Raceways and Riser Cable
Routing Assemblies. Riser communications raceways and
riser cable routing assemblies shall be listed as having ad-
equate fire-resistant characteristics capable of preventing
the carrying of fire from foor 1o Aoor

{C) General-Purpose Communications Raceways and
General-Purpose Cable Routing Assemblies. General-
purpose communications raceways and peneral-purpose
cable routing assemblies shall be listed as being resistant o
the spread of fire.

ARTICLE 810
Radio and Television Equipment

Informational Mote:  The geneml term grounding conduc-
for a5 previowsly used in this atide is replaced by either

MNATIONAL ELECTRICAL OODE

the term bonding conductor or the term grounding elec-
trode conductor (GEC), where applicable, to more accu-
rately reflect the application and function of the conductor,

1. General

810.1 Scope. This article covers antenna systems for radio
and television receiving equipment. amatewr and citizen
band radio transmitting and receiving equipment. and cer
tain features of transmitter safety. This article covers anten-
nas such as wirestrung ty pe. multi-element, vertical rod.
flat. or parabolic and also covers the wiring and cabling that
connect them to equipment. This aricle does not cover
equipment and antennas used for coupling carrier current 1o
power ling conductors.

810.2 Definitions. For definitions applicable to this article,
see Part Tof Article 100,

§10.3 Other Articles. Wiring from the source of power o
and between devices connected to the interior wiring system
shall comply with Chapters 1 through 4 other than as modified
by Parts [ and 11 of Article 640, Wiring for audio signal pro-
cessing, amplification. and reproduction equipment shall com-
ply with Article 640, Coaxial cables that connect antennas (o
equipment shall comply with Article 820,

8104 Community Television Antenna. The antenna shall
comply with this article. The distribution system shall com-
ply with Article 820.

810.5 Radio Noise Suppressors. Radio interference elimi-
nators, interference capacitors, or nNoise SUppressors con-
nected to power-supply leads shall be of a listed type. They
shall not be exposed to physical damage.

810.6 Antenna Lead-In Protectors. Where an antenna
lead-in surge protector is installed, it shall be listed as being
suitable for limiting surges on the cable that connects the
antenna to the receiverfiransmitter electronics and shall be
connected between the conductors and the grounded shield
or other ground connection. The antenna lead-in protector
shall be grounded using a bonding conductor or grounding
electrode conductor installed in accordance with 810.21(F).

Informational Note: For requirements covering protectors
for antenna lead-in conductors, refer to UL Subject 497E,
Cutiine af fnvestigation for Protectors for Anfenna Lead-fn
Conductors.

810.7 Grounding Devices. Where bonding or grounding is
required, devices used to connect a shield. a sheath, non—
current-carrying metallic members of a cable, or metal
parts of equipment or antennas to a bonding conductor or
grounding electrode conductor shall be listed or be part of

listed equipment.
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30,106

ARTICLE 830 — NETWORK-PFOWERED BROADBAND COMMUNICATIONS SYSTEMS

A bonding device intended to provide a termination
point for the bonding conductor {intersystem bonding ) shall
not interfere with the opening of an equipment enclosure. A
bonding device shall be mounted on nonremovable parts. A
bonding device shall not be mounted on a door or cover
even if the door or cover is nonremovable.

For purposes of this section. the mobile home service
equipment or the mobile home disconnecting means, as
described in 830.93, shall be considered accessible.

(3} In Buildings or Structures Without an Intersystem

Bonding Termination or Grounding Means. If the build-

ing or structure served has no intersystem bonding termi-

nation or grounding means, as described in 830.100(B W 2),

the grounding electrode conductor shall be connected (o

either of the following:

{1} To any one of the individual grounding electrodes de-
scribed in 2500520 AN 1L (ANZ) (AN3), or (AN

{2y If the building or structure served has no inlersystem
bonding termination or has no grounding means, as
described in 830.100(BH2) or (BH3MW1). to any one of
the individual grounding electrodes described in
250.52(ANT) and (AW E). orto a ground rod or pipe not
less than 1.5 m (5 ft) in length and 12.7 mm {2 in.) in
diameter. driven., where practicable, into permanently
damp earth and separated from lightning conductors as
covered in 80053 and at least 1.8 m (6 1) from elec-
trodes of other systems. Steam or hol waler pipes or
lighming-rod conductors shall not be employed as
grounding electrodes for protectors, NIUs with integral
protection. grounded metallic members, NIUs with me-
tallic enclosures, and other equipment.

{C) Electrode Comnection. Connections to grounding
electrodes shall comply with 250.70.

(D) Bonding of Electrodes. A bonding jumper not smaller
than & AWG copper or equivalent shall be connected be-
tween the network-powered broadband communications
system grounding electrode and the power grounding elec-
trode system at the building or structure served where se pa-
rale electrodes are used.

Exception: At mobile homes as covered in 830106,

Informational Note No. 1: See 250060 for use of air ter-

minals {lightning rods).

Informational Note No. 20 Bonding together of all sepa-
rate electrodes limits potential differences between them
and between their associsted winng systems.

830,106 Grounding and Bonding at Mobile Homes.

{A) Grounding, Grounding shall comply with 83010604 1)

o {AN2).

{1} Where there is no mobile home service equipment lo-
cated within 9.0 m (30 ft) of the exterior wall of the

T0-T46

mobile home it serves, the network-powered broadband
communications cable shield, network-powered broadd
band communications cable metallic members not used
for communications or powering, network interface
unit. and primary protecior grounding erminal shall be
connected to a grounding electrode conductor or
grounding electrode in accordance with 830.100(B}3 ).

{2} Where there is no mobile home disconnecting means
grounded in accordance with 250.32 and located within
90 m (30 ft) of the exterior wall of the mobile home it
serves, the network-powered broadband communica-
tions cable shield, network-powered broadband com-
munications cable metallic members not used for com-
munications or powering. network interface unit, and
primary protector grounding terminal shall be con-
nected to a grounding electrode in accordance with
B30 100(B ) 3).

(B} Bonding. The network- powered broadband communi-
cations cable grounding terminal, network interface unit
grounding terminal, if present, and primary  protector
grounding terminal shall be bonded together with a copper
bonding conductor not smaller than 12 AWG. The network-
powered broadband communications cable grounding ter-
minal, network interface unit grounding terminal, primary
protector prounding lerminal, or the grounding electrode
shall be bonded to the metal frame or available grounding
terminal of the mobile home with a copper bonding con-
ductor not smaller than 12 AWG under any of the following
conditions:

{1} Where there is no mobile home service equipment or

disconnecting means as in §30.106(A)

{2} Where the mobile home is supplied by cord and plug

%. Installation Methods Within Buildings

H3L110 Raceways and Cable Routing Assemblies for
MNetwork-Powered Broadband Communications Cables.

{A) Types of Raceways. Low-power network-powered
broadband communications cables shall be permitted 1o be
installed in any raceway that complies with either
B30.1100AN1) or {(AN2) and in cable routing assemblies
installed in compliance with 830.1100C). Medium-power
network- powered broadband communications cables shall
be permitted to be installed in any raceway that complies
with 830 110{AMN1).

(1) Raceways Recognized in Chapter 3. Low- and medium-
power network-powered broadband communications cables
shall be permitted to be installed in any raceway included in
Chapter 3. The raceways shall be installed in accordance with
the requirements of Chapter 3.

{2} Communications Raceways. Low-power network-
powered broadband commmunications cables shall be permitted

NATIONAL ELECTRICAL CODE
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B10.11 ARTICLE 810 — RADID AND TELEV ISION EQUIFPMENT

II. Receiving Equipment — Antenna Systems

81011 Material. Antennas and lead-in conductors shall be
of hard-drawn copper, bronze, aluminum alloy, copper-clad
steel. or other high-strength, corrosion-resistant material.

Exceprion:  Sofi-drawn or medinm-drawn copper stall be
permitied for lead-in conduciors where the maximum span
between points of support s less than 1 om (35 (i)

810,12 Supports. Outdoor antennas and lead-in condue-
tors shall be securely supported. The antennas or lead-in
conductors shall not be attached to the electric service mast.
They shall not be attached to poles or similar structures
carrying open electric light or power wires or trolley wires
of over 250 volts between conductors. Insulators supporting
the antenna conductors shall have sufficient mechanical
strength to safely support the conductors. Lead-in cond uc-
tors shall be securely attached to the antennas.

81013 Avoidance of Contacts with Conductors of
Other Systems. Outdoor antennas and lead-in conductors
from an antenna to a building shall not cross over open con-
ductors of electric light or power circuits and shall be kept
well away from all such circuils so as 1o avoid the possibility
of sccidental contact. Where proximity o open electric light
or power service conductors of less than 250 volts between
conductors cannot be avoided, the installation shall be such as
to provide a clearance of at least 600 mm (2 ).

Where practicable, antenna conductors shall be  in-
stalled so as not to cross under open electric light or power
conductors.

810,14 Splices. Splices and joints in antenna spans shall be
made mechanically secure with approved splicing devices
or by such other means as will not appreciably weaken the
conductors.

810,15 Grounding. Masts and metal structures supporting
antennas shall be grounded in accordance with 810.21.

810,16 Size of Wire-Strung Antenna — Receiving Station.

{A) Size of Antenna Conductors. Outdoor antenna con-
ductors for receiving stations shall be of a size not less than
given in Table B10.16(A).

(B) Self-Supporting Antennas. Ouidoor antennas, such as
vertical rods and flal, parabolic, or dipole structures, shall
be of corrosion-resistant materials and of strength suitable
to withstand ice and wind loading conditions and shall be
located well away from overhead conductors of electric
light and power circuits of over 150 volts to ground, so as
to avoid the possibility of the antenna or structure falling
into or making accidental contact with such circuits.

T0-726

Table S10.16(A) Size of Receiving Station Ouldoor A nlenna
Conductors

Minimum Size of Conductors {AWG)
Where Maximum Open Span Length s

11 m 1o
Less Than 45 m (35 Mt ver 45 m
Muaterial 11 m (35 i) Lo 150 1) (150 It}

Aluminum alloy, 19 14 12

hard-davan

copper
Copper-clad X 17 14

steel, bronze,

or other

high-strength

materiil

810,17 Size of Lead-in — Receiving Station. Lead-in
conductors from outside antennas for receiving stations
shall, for various maximum open span lengths, be of such
size as o have a tensile strength at least as great as that of
the conductors for antennas as specified in 810,16, Where
the lead-in consists of two or more conductors that are
twisted together, are enclosed in the same covering, or are
concentric. the conductor size shall. for various maximum
open span lengths, be such that the tensile strength of the
combination is at least as great as that of the conductors for
antennas as specified in $10.16.

810.18 Clearances — Receiving Stations.

{A) Outside of Buildings. Lead-in conductors attached to
buildings shall be installed so that they cannot swing closer
than 600 mm (2 ft) o the conductors of circuits of 250 volts
or less between conductors, or 3.00m (10 ft) to the conduc-
tors of circuits of over 250 volts between conductors, ex-
cepl that in the case of circuits not over 150 volts between
conductors, where all conductors invelved are supported so
a% Lo ensure permanent separation, the clearance shall be
permitted 1o be reduced but shall not be less than 100 num
{4 in.). The clearance between lead-in conductors and any
conductor forming a part of a lightning protection system
shall not be less than 1.8 m (6 fi). Underground conductors
shall be separated at least 300 mm (12 in.) from conductors
of any light or power circuits or Class 1 circuits.

Exception:  Where the elecivic light or power conduciors,
Class | conduciors, or lead-in condicctors are installed in
raceways or melal cable armor

Informational Note No. 1 See 25060 for use of air ter-
minals. For further infommation, see NFPA 780-2004, Sran-
dard for the Instadlaion of Lightning Protection Sys tems,
which containg detailed informution on grounding, bond-
ing, and spacing from lightning protection systems.

Informational Mote No. 20 Metal meeways, enclosures,
frames, and other non—current-carrying metal pants of elec-
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ARTICLE 810 — RADID AND TELEVISION EQUIPMENT 810.21

trical equipment installed on a building equipped with a
lightning protection system may require bonding or spacing
from the lightning protection conductors in accordance
with NFPA 780-2011, Standard for the Installation of
Lighiing Protection Systems. Sepamtion from lightning
protection conductors is typically 1.8 m (6 £t through air or
900 mm (3 £t} through dense materials such a5 conerete,
brick, ar wood.

(B} Antennas and Lead-ins — Indoors, Indoor antennas
and indoor lead-ins shall not be run nearer than 50 mm
{2 in.)y to conductors of other wiring systems in the pre-
mises,

Exceprion Noo {0 Where such other conduciors are in
meial raceways or cable armor

Exceprion No. 2: Where permanently separated from such
offier conductors by a continons and fiemly fived noneon-
dictor such as porcelain tubes or flexibide tubing.

{C) In Boxes or Other Enclosures. Indoor antennas and
indoor lead-ins shall be permined 1o occupy the same box
or enclosure with conductors of other wiring systems where
separated from such other conductors by an effective per-
manently installed barrier.

810,19 Electrical Supply Circuits Used in Lien of An-
tenna — Receiving Stations. Where an electrical supply
circuit is used in liew of an antenna, the device by which the
radio receiving set is connected 1o the supply circuoit shall
be listed.

810,20 Antenna Discharge Units — Receiving Stations.

{A) Where Required. Each conductor of a lead-in from an
outdoor antenna shall be provided with a listed antenna
discharge unit.

Exceprion: Where the {ead-in conduciors are enclosed in o
continuons meiallic dvield that either @& grounded with a
condictor in aecordance with 81020 or is protecied by an
antfena discharge wii

{B) Location. Antenna discharge units shall be located
outside the building or inside the building between the
point of entrance of the lead-in and the radio set or trans-
formers and as near as practicable to the entrance of the
conductors to the building. The antenna discharge unit shall
not be located near combustible material or in a hazardous
{classified ) location as defined in Article S00.

{C) Grounding. The antenna discharge uonit shall be
grounded in accordance with 810.21.

§10.21 Bonding Conductors and Grounding Electrode
Conductors — Receiving Stations. Bonding conductors
and grounding electrode conductors shall comply with
#10.210A) through (K).

MNATIONAL ELECTRICAL OODE

(A} Material. The bonding conductor or grounding elec-
trode conductor shall be of copper. aluminum, copper-clad
steel. bronze, or similar corrosion-resistant material. Alumi-
num or copper-clad aluminum bonding conductors or
grounding electrode conductors shall not be used where in
direct contact with masonry or the earth or where subject to
corrosive conditions. Where used outside. aluminum or
copper-clad aluminum conductors shall not be installed
within 450 mm (18 in} of the earth.

(B} Insulation. Insulation on bonding conductors or
grounding electrode conductors shall not be required.

{C) Supports. The bonding conductor or grounding elec-
trode conductor shall be securely fastened in place and
shall be permitted to be directly attached to the surface
wired over without the use of insulating supports.

Exceprion:  Where proper suppori cannol be provided, the
size of the bonding conductors of grounding electrode con-
ductors stall be increased proporiiomately

(D} Physical Protection. Bonding conductors and ground-
ing electrode conductors shall be protected where exposed
to physical damage. Where the bonding conductor or
grounding electrode conductor is installed in a metal race-
way, both ends of the raceway shall be bonded to the con-
tained conductor or to the same terminal or electrode o
which the bonding conductor or grounding electrode con-
ductor is connected.

{E} Run in Straight Line. The bonding conductor or
grounding electrode conductor for an antenna mast or an-
tenna discharge unit shall be run in as steaight a line as
practicable.

{F} Electrode. The bonding conductor or grounding elec-
trode conductor shall be connected as required in {(FH1)
through (FH 3).

{1} In Buildings or Structures with an Intersystem
Bonding Termination. If the building or structure served
has an inersystem bonding termination as required by
250094, the bonding conductor shall be connected 1o the
intersystem bonding termination.

Informational Mote:  See Article 100 for the definition of
Intersystem Bonding Termination.

{2) In Buildings or Structures with Grounding Means.

If the building or stucture served has no intersystem bond-

ing termination, the bonding conductor or grounding elec-

trode conductor shall be connected to the nearest accessible

location on the following:

{1} The building or structure grounding electrode system
as covered in 25050

TO-727

http://www .nfpa.org/NF PA/Custom %20Pages/NF PARequestHandler.ashx?handler=Access&pg=730&1443654613269

7



9/30/2015

NFPARequestHandler.ashx (765x%990)

#1051 ARTICLE 810 — RADID AND TELEV ISION EQUIFPMENT

{2) The grounded interior metal water piping systems,
within 1.52 m {5 [t} from its point of entrance to the
building. as covered in 250.52

{3) The power service accessible means external to the
building. as covered in 250.94

{4} The nonflexible metallic power service raceway

{5) The service equipment enclosure, or

{6} The grounding electrode conductor or the grounding
electrode conductor metal enclosures of the power
service

A bonding device intended to provide a termination
point for the bonding conductor (intersystem bonding ) shall
not interfere with the opening of an equipment enclosure. A
bonding device shall be mounted on non-removable parts.
A bonding device shall not be mounted on a door or cover
even if the door or cover is non-removable.

(3} In Buildings or Structures Without an Intersystem
Bonding Termination or Grounding Means. If the build-
ing or structure served has no intersystem bonding termi-

nation or grounding means as described in 3 1021(FH2),

the grounding electrode conductor shall be connected 1o a
grounding elecirode as described in 250.52,

(G) Inside or Outside Building. The bonding conductor

or grounding electrode conductor shall be permitted to be
run either inside or outside the building.

{H} Size. The bonding conductor or grounding electrode con-
ductor shall not be smaller than 10 AWG copper. 8 AWG
aluminum, or 17 AWG copper-clad steel or bronze.

() Common Ground. A single bonding conductor or

grounding electrode conductor shall be permitted for both
protective and operating purposes.

(J}) Bonding of Electrodes. A bonding jumper not smaller

than & AWG copper or equivalent shall be connected be-
tween the radio and television equipment grounding elee-
trode and the power grounding electrode system at the
building or structure served where separate electrodes are
used.

{K) Electrode Connection. Connections 1o grounding
electrodes shall comply with 250,70,

1M1, Amateur and Citizen Band Transmitting and
Receiving Stations — Antenna Systems

810,51 Other Sections. In addition to complying with Part

L antenna systems for amateur and citizen band wansmit-

ting and receiving stations shall also comply with 810.11
through 810,15,

810,52 Size of Antenna. Antenna conductors for transmit-
ting and receiving stations shall be of a size not less than
given in Table 810,52,

TO-T28

Table 81052 Size of Quidoor Antenna Conductors

Minimum Size of Conductors (AWG)
Where Maximum Open Span Length

Is
Less Than 45 m Owver 45 m
Mhaberi al (150 1) (150 1)
Hard-drivwn copper 14 10
Copper-clad steel, 14 12

branze, or other
high-strength
materiil

810,53 Size of Lead-in Conductors. Lead-in conductors
for transmifting stations shall, for various maximum span
lengths, be of a size at least as great as that of conductors
for antennas as specified in 810.52.

810.54 Clearance on Building. Antenna conductors For
tansmitting stations, attached to buildings. shall be firmly
mounted at least 75 mm (3 in.) clear of the surface of the
building on nonabsorbent insulating supports, such as
treated pins or brackets equipped with insulators having not
less than 75-mm (3-in) creepage and airgap distances.
Lead-in conductors attached 1o buildings shall also comply
with these requirements.

Exceprion:  Where the lead-in conductors are enclosed in a
cortiinons mefallic shield that 5 gronnded with a condie-
tor in accordance with 81038, they shall not be reguired to
comtpdy wilh these reguirements. Wiere grounded. the me tallic
strigld strall alse be permitied fo be wsed a5 a conducior

810,55 Entrance to Building, Except where protecled

with a continuous metallic shield that is grounded with a

conductor in accordance with 810058, lead-in conductors

for transmitting stations shall enter buildings by one of the

following methods:

{1} Throogh arigid, noncombustible, nonabsorbent insulat-
ing tube or bushing

{2) Throogh an opening provided for the purpose in which
the entrance conductors are firmly secured so as to
provide a clearance of at least 50 mm (2 in.)

{3) Through a drilled window pane

810.56 Protection Against Accidental Contact. Lead-in
conductors 1o radio transmitters shall be located or installed
50 a5 1o make accidental contact with them difficult.

810.57 Antenna Discharge Units — Transmitting Sta-
tions. Each conductor of a lead-in for outdoor antennas
shall be provided with an antenna discharge unit or other
suitable means that drain static charges from the antenna
sy slem.
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ARTICLE 820 — COMMUNITY ANTENNA TELEVISION AND RADID DISTRIBUTION SYSTEMS 820.2

Excepiion No. 1 Where the lead-in is protecied by a con-
ey metallic shield that is grounded with a conducior in
dccordance with 81058 an antenna discharge it or
offter siiiable means stall not be reguived.

Exception No. 2: Where the antenna is grounded with a
coidinctor i accordance with 8058, an antenna dis-
charge unit or other saffable means shall nor be reguied.

810,58 Bonding Conductors and Grounding Electrode
Conductors — Amateur and Citizen Band Transmitting
and Receiving Stations. Bonding conductors and ground-
ing electrode conductors shall comply with 8310.58(A)
through (C).

{A) Other Sections. All bonding conductors and ground-
ing electrode conductors for amateur and citizen band
transmitting and receiving stations shall comply with
#10.210A) through (K).

(B) Size of Protective Bonding Conductor or Ground-
ing Electrode Conductor. The protective bonding conduc-
tor or grounding electrode conductor for transmitting sta-
tions shall be as large as the lead-in but not smaller than
10 AWG copper, bronze, or copper-clad steel.

{C) Size of Operating Bonding Conductor or Ground-
ing Electrode Conductor. The operating bonding conductor
or grounding electrode conductor for transmitling stations
shall not be less than 14 AWG copper or is equivalent.

IV, Interior Installation — Transmitting Stations

810,70 Clearance from Other Conductors. All conduc-
tors inside the building shall be separated at least 100 mm
{4 in.} from the conductors of any electric light, power, or
signaling circuit.

Exceprion No. 1@ As provided in Article 640,

Exceprion No. 2: Where separated from other condiciorns
by raceway or some firmly fived nonconducton, such as
porcelain ibes or flexible tbing.

810,71 General. Transmitiers shall comply with 810.710A)
through {C).

{A) Enclosing. The transmitter shall be enclosed in a metal
frame or grille or separated from the operating space by a
barrier or other equivalent means. all metallic parts of
which are effectively connected to a bonding conductor or
grounding electrode conductor.

{(B) Grounding of Controls. All external metal handles
and controls accessible to the operating personnel shall be
effectively connected 1o an equipment grounding conductor

MNATIONAL ELECTRICAL OODE

if the transmitter is powered by the premises wiring system
or grounded with a conductor in accordance with 810.21.

{C) Interlocks on Doors. All access doors shall be pro-
vided with interlocks that disconnect all volages of over
350 wolts between conductors when any access door is
opened.

ARTICLE 820
Community Antenna Television and
Radio Distribution Systems

Informational Note: The general tenn gronnding conduc-
for a5 previously used in this article s replaced by either
the term bonding conductor or the term grounding elec-
trode conductor (GEC), where applicable, to more accu-
rately reflect the application and function of the conductor.
See Informational MNote Figure 800{a) and Informa-
tional Note Figure 800(h) for an illustrative application of a
bonding conductor or grounding electrode conductar.,

1. General

820.1 Scope. This article covers coaxial cable distribution
of radio frequency signals typically emploved in commu-
nity antenna television { CATY) systems.

Informational Note:  See 90.2(BN4) for installations of
CATV and radio distribution systems that are not covered.

8202 Definitions. See Part | of Article 100, For the pur
poses of this article. the following additional definitions
apply.

Ahandoned Coaxial Cable. Installed coaxial cable that is
not terminated at equipment other than a coaxial connector
and not identified for future use with a tag.

Informational Note:  See Part 1af Article 100 for a defini-
tion of Eguipment.

Coaxial Cable. A cylindrical assembly composed of a con-
ductor centered inside a metallic wbe or shield, separated
by a dielectric material, and usually covered by an insulat-
ing jacket

Exposed (to Accidental Contact). A circuit in such a po-
sition that. in case of failure of supports and or insulation,
contzact with another circuit may result.

Informational Mote:  See Pat L af Article 100 for teo other
definitions of Expaosed.

Point of Entrance. The point within a building at which
the coaxial cable emerges from an external wall, from a

TO-T7249
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B20.48 ARTICLE 820 — COMMUNITY ANTENNA TELEVISION AND RADID DISTRIBUTION S¥STEMS

(B} Direct-Buried Cables and Raceways. Direct-buried
coaxial cable shall be separated at least 300 mm (12 in.)
from conductors of any light or power or Class 1 circuit.

Exceprion No. {: Where electvic service conduciors or
coxial cables are installed in raceways or have mefal
cable armor

Exception Noo 2: Where electric light or power branch-
circuil or feeder conduciors or Class T cirenil condictors
are installed in a raceway or in metal-sheatfed. mefal -clod,
or Type UF or Type USE cables; or the coadal cables have
metal cable amor o are nsialled in g raoeway

520,48 Unlisted Cables Entering Buildings. Unlisted
outside plant coaxial cables shall be permitted to be in-
stalled in building spaces other than risers. ducts used for
environmental air, plenums used for environmental air, and
other spaces used for environmental air, where the length of
the cable within the building. measured from its point of
entrance. does not exceed 15 m (50 i) and the cable enters
the building from the outside and is terminated at a ground-
ing block.

820.49 Metallic Entrance Conduit Grounding. Rigid
metal conduit (RMC) or intermediate metal conduit (IMC)
containing entrance coaxial cable shall be connected by a
bonding conductor or grounding electrode conductor to a
grounding electrode in accordance with §20.100(B).

111, Protection

820,93 Grounding of the Outer Conductive Shield of
Coaxial Cables. Coaxial cables entering buildings or at-
tached to buildings shall comply with 820.93(A) or (B).
Where the outer conductive shield of a coaxial cable is
grounded. no other protective devices shall be required. For
purposes of this section, grounding located ot mobile home
service equipment located within 9.0 m (30 ft) of the exte-
rior wall of the mobile home it serves, or at a mobile home
disconnecting means grounded in accordance with 250.32
and located within 9.0 m (30 ft) of the exterior wall of the
mobile home it serves. shall be considered to meet the
requirements of this section.

Informational Mote:  Selecting a grounding Blaek location
to achieve the shonest practicable bonding conductar or
grounding electrode conductar helps limit potential differ-
ences between CATY and ather metallic systems.

{A) Entering Buildings. In installations where the coaxial
cable enters the building, the outer conductive shield shall
be grounded in accordance with 820.100. The grounding
shall be as close as practicable 1o the point of entrance.

Informational MNote:  See 820.2 for a definition of Paint of
Entrance.

T0-732

(B} Terminating Outside of the Building. In installations
where the coaxial cable is terminated outside of the build-
ing. the outer conductive shield shall be grounded in accor-
dance with 820.100. The grounding shall be as close as
practicable to the point of attachment or termination.

{C) Location. Where installed. a listed primary protector
shall be applied on each community antenna and radio dis-
tribution { CATY) cable external to the premises. The listed
primary protector shall be located as close as practicable to
the entrance point of the cable on either side or integral 1o
the ground block.

(D) Hazardous (Classified) Locations. Where a primary
protector or equipment providing the primary protection
function is used. it shall not be located in any hazardous
{classified) location as defined in 5005 and 505.5 or in the
vicinity of easily ignitible material.

Exception:  As permitted in 500150, 502150, and 503150,

V. Grounding Methods

820,100 Cable Bonding and Grounding. The shield of
the coaxial cable shall be bonded or grounded as specified
in 820.1000A) through (D).

Exception:  For communications sysiems using  coaxial
cable confined within the premises and isolated from ol
side calle pland, the shield shall be permiied fo be
gronnded by a connection fo an eguipment grounding con-
diector as described in 250018, Connecting to an eguip-
ment grounding conducior throngh a grounded receplacle
using a dedicared bonding jumper and @ permanently con-
necied lsted device shall be permitied. Use of a cord and
plig for the conreciion fo an eguipment grounding condic-
fow shall mof be pemniied.

{A) Bonding Conductor or Grounding Electrode Con-
ductor.

{1} Insulation. The bonding conductor or grounding elec-
trode conductor shall be listed and shall be permitted 1o be
insulated. covered. or bare.

{2) Material. The bonding conductor or grounding elec-
trode conductor shall be copper or other corrosion-resistant
conductive material, steanded or solid.

(3) Size. The bonding conductor or grounding electrode
conductor shall not be smaller than 14 AWG. It shall have a
current-carrying capacity not less than the outer sheath of
the coaxial cable. The bonding conductor or grounding
electrode conductor shall not be required 1o exceed & AWG.

{4) Length. The bonding conductor or grounding electrode
conductor shall be as short as practicable. In one- and two-
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20,100

family dwellings, the bonding conductor or grounding elec-
trode conductor shall be as short as practicable. not to ex-
ceed 6.0 m (20 f1) in length.

Informational Maote:  Similar bonding conduator or ground-
ing electrode conductor length limitations applied ot apartment
buildings and commensial boildings help to reduce voltages
that may be developed between the building's power and
commumcations systems dunng lightning events,
Excepiion:  In one- and iwo-family dwellings where i @5 nof
praciicable to achieve an overall maxdnuen bornding codie-
tor o grounding electrode conductor length of 6.0 m (20 i), a
separate grounding electrode as specified in 250.52(Af5),
(ANGL or (ANT) shall be wsed, the gprounding elecirode con-
ductor stall be connected fo ihe separaie gromnding elecivode
in accordace with 250070, and the separate grouding elec-
frodde shall be connecied fo the power grounding electiode
system in accordance with S2000000D).

{5} Run in Straight Line. The bonding conductor or
grounding electrode conductor shall be run in as straight a
line as practicable.

(6) Physical Protection. Bonding conductors and ground-
ing electrode conductors shall be protected where exposed
to physical damage. Where the bonding conductor or
grounding electrode conductor is installed in a metal race-
way, both ends of the raceway shall be bonded to the con-
tained conductor or o the same terminal or electrode 1o
which the bonding conductor or grounding electrode con-
ductor is connected.

{B) Electrode. The bonding conductor or grounding elec-
trode conductor shall be connected in accordance with
B20IOBKL L {BM2). or (B}3)

(1} In Buildings or Structures with an Intersystem
Bonding Termination. If the building or structure served
has an intersystem bonding termination as required by
250,94, the bonding conductor shall be connected to the
mtersystem bonding termination.

Informational Note:  See Part Taf Article 100 for the defi-
nition of fatersvsiem Bonding Termination.

{2} In Buildings or Structures with Grounding Means.

If the building or structure served has no intersystem bond-

ing termination, the bonding conductor or grounding elec-

trode conductor shall be connected to the nearest accessible

location on one of the following:

{1} The building or structure grounding electrode system
a8 covered in 250.50

{2} The grounded interior metal water piping system,
within 1.5 m (5 1) from its point of entrance to the
building, as covered in 250.52

MNATIONAL ELECTRICAL OODE

{3) The power service accessible means external to enclo-
sures as covered in 250094

{4) The nonflexible metallic power service raceway
(%) The service equipment enclosure

(&) The grounding electwode conductor or the grounding
electrode conductor metal enclosure of the power ser-
vice, or

7

—

The grounding electrode conductor or the grounding
electrode of a building or structure disconnecting
means that is connected to an electrode as covered in
250.32

A bonding device inended to provide a termination
point for the banding conductor (intersysiem bonding ) shall
not interfere with the opening of an equipment enclosure, A
bonding device shall be mounted on non-removable parts.
A bonding device shall not be mounted on a door or cover
even if the door or cover is nonremovable.

For purposes of this section, the mobile home service
equipment or the mobile home disconnecting means, as
described in 820,93, shall be considered accessible.

(3} In Buildings or Structures Without an Intersystem

Bonding Termination or Grounding Means. If the build-

ing or structure served has no intersystem bonding termi-

nation or grounding means, as described in 820.100(B H2).

the grounding electrode conductor shall be connected (o

either of the following:

(1) To any one of the individual grounding electrodes de-
scribed in 2500520 AN 1Y (AH2)Y (AN3) or (AN

{2} If the building or structure served has no intersystem
bonding termination or grounding means, as described
in B20.100(BH2) or (BH3W 1), to any one of the indi-
vidual grounding electrodes described in 250.52(AN5).
(ANTY and (AWE). Steam or hot water pipes or air
terminal conductors (lightning-rod conductors) shall
not be employed as grounding electrodes for bonding
conductors or grounding electrode conductors,

{C) Electrode Connection. Connections to grounding
electrodes shall comply with 250.70.

(D} Bonding of Electrodes. A bonding jumper not smaller

than & AWG copper or equivalent shall be connected be-
tween the community antenna television system’s ground-
ing electrode and the power grounding electrode system at
the building or structure served where separate electrodes
are used.

Exception: At mobile homes as covered in 820106,

Informational Mote Na. 1 See 250060 for use of air ter-
minals {lightning rods).

Informational Note No. 20 Bonding together of all sepa-
rate electrodes limits potential differences between them
and between their associated winng systems.

TO-T33
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{E)} Shield Protection Devices. Grounding of a coaxial
drop cable shield by means of a protective device that does
not interrupt the grounding system within the premises
shall be permitted.

820,103 Equipment Grounding, Unpowered equipment
and enclosures or equipment powered by the coaxial cable
shall be considered grounded where connected 1o the me-
tallic cable shield.

820,106 Grounding and Bonding at Mobile Homes.

{A) Grounding, Grounding shall comply with 820.106{AH 1)

and (AN2).

{1} Where there is no mobile home service equipment lo-
cated within 9.0 m (30 ft) of the exterior wall of the
mobile home it serves, the coaxial cable shield ground.
or surge arrester grounding terminal. shall be connected
to a grounding electrode conductor or grounding elec-
trode in accordance with 820.100{B} 3).

{2) Where there is no mobile home disconnecting means
grounded in accordance with 250,32 and located within
9.0 m (30 ft) of the exterior wall of the mobile home it
serves, the coaxial cable shield ground. or surge ar
rester grounding terminal. shall be connected 1o a
grounding electrode in accordance with 820, 100(B }3).

{B) Bonding. The coaxial cable shield grounding terminal,

surge arrester giounding terminal, or grounding electrode shall

be connected 1o the metal frame or available grounding termi-

nal of the mobile home with a copper conductor not smaller

than 12 AWG under any of the following conditions:

{1} Where there is no mobile home service equipment or
disconnecting means as in 20,1060 A)

{2} Where the mobile home is supplied by cord and plug

¥. Installation Methods Within Buildings

820.110 Raceways and Cable Routing Assemblies for
Coaxial Cahbles.

{A) Types of Raceways. Coaxial cables shall be permitted
to be installed in any raceway that complies with either
{AM Ty or (AW 2y and in cable routing assemblies installed in
compliance with 820.110({C).

(1} Racewayvs Recognized in Chapter 3. Coaxial cables
shall be permitted to be installed in any raceway included
in Chapter 3. The raceways shall be installed in accordance
with the requirements of Chapter 3.

{2) Communications Raceways. Coaxial cables shall be
permitted to be installed in listed plenum communications
raceways, listed riser communications raceways, and listed
general-purpose communications raceways. selected in ac-
cordance with the provisions of BOOUIT0, 800.113. and

T0-T3

#20.113 and installed in accordance with 362.24 through
36256, where the requirements applicable to electrical
nonmetallic twhing (ENT) apply.

(B} Raceway Fill for Coaxial Cables. The raceway fill
requirements of Chaptlers 3 and 9 shall not apply to coaxial
cables.

{C) Cable Routing Assemblies. Coaxial cables shall be
permitted to be installed in plenum cable routing assem-
blies. riser cable routing assemblies, and general-purpose
cable routing assemblies selected in accordance with the
provisions of B800.113 and installed in accordance with
S20.1104CH 1) and (2).

i1} Horizontal Support. Cable routing assemblies shall be
supported where run horizontally at intervals not to exceed
900 mm (3 fi), and at each end or joint, unless listed for
other support intervals. In no case shall the distance be-
tween supports exceed 3 m (10 fi).

{2} Vertical Support. Vertical runs of cable routing assem-
blies shall be supported at intervals not exceeding 1.2 m
{4 ft). unless listed for other support intervals, and shall not
have more than one joint between supports.

820,113 Installation of Coaxial Cables. Installation of co-
axial cables shall comply with 820.113(A) through (K).
Installation of raceways shall comply with 820,110,

{A) Listing. Coaxial cables installed in buildings shall be
listed.

Exception: Coaxial cables that comply with 820048 shall
mol b reguiired fo be listed.

(B} Fabricated Ducts Used for Environmental Air. The
following cables shall be permitted in ducts as described in
300.22(B) if they are directly associated with the air distri-
bution system:
(1) Up 1o 1.22 m (4 ft) of Type CATYP cable
{2) Types CATVP. CATYR, CATY., and CATVX cables in-
stalled in raceways that are installed in compliance
with 300.22(B)
Informational Mote:  For information an fire protection of
wiring installed in fabricited docts see 4.34.1 and 4 300133

of NFPA 90A 2002, Standard for the Installation of Air-
Conditioning and Ventilating Systens.

{C) Other Spaces Used For Environmental Air (Plenums).
The following cables shall be permitted in other spaces used
for environmental air as described in 300.22(C):

(1) Type CATVP cable

{2) Type CATVP cable installed in plenum communica-
Lions raceways

{3) Type CATVP cable supporied by open metallic cable
trays or cable tray systems

NATIONAL ELECTRICAL CODE 2014 Edition E
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B30, 100

ing shall be gwounded in accordance with 830.100, or inter-
rupted by an insulating joint or equivalent device. The ground-
ing or interruption shall be as close as practicable 1o the point
of entrance.

Infammational Note: See 8302 for the defmition of Point
af Entrance.

{B) Terminating Outside of the Building, In installations
where the network-powered communications cable is ter-
minated outside of the building. the shield shall be
grounded in accordance with 830.100, and metallic mem-
bers of the cable not used for communications or powering
shall be grounded in accordance with 830,100 or inter-
rupted by an insulating joint or equivalent device. The
grounding or interruption shall be as close as practicable 1o
the point of attachment of the NIL.

IV, Grounding Methods

830,100 Cable, Network Interface Unit, and Primary
Protector Bonding and Grounding. Network interface
units containing protectors, NIUs with metallic enclosures,
primary  protectors, and the metallic members of the
network-powered brosdband communications cable that are
intended to be bonded or grounded shall be connected as
specified in 830.100{A) through (D).

{A) Bonding Conductor or Grounding Electrode Con-
ductor.

(1} Imsulation. The bonding conductor or grounding elec-
trode conductor shall be listed and shall be permitted o be
insulated. covered, or bare.

{2} Material. The bonding conductor or grounding elec-
trode conductor shall be copper or other corrosion-resistant
conductive material, stranded or solid.

{3) Size. The bonding conductor or grounding electrode
conductor shall not be smaller than 14 AWG and shall have
a current-carrying capacity not less than that of the
grounded metallic member(s) and protected conductors) of
the network-powered broadband communications cable.
The bonding conductor or grounding electrode conductor
shall not be required to exceed & AWG.

{4) Length. The bonding conductor r grounding electrode
conductor shall be as short as practicable. In one- and two-
family dwellings, the bonding conductor 8 grounding elec-
trode conductor shall be as short as practicable, not to ex-
ceed 6.0 m (20 f1) in length.

Informational Maote:  Similar bonding conduator or ground-
ing electrode conductor length limitations applied at apartment
buildings and commensial boildings help to reduce voltages
that may be developed between the building's power and
communications systerms dunng lightning events.

MNATIONAL ELECTRICAL OODE

Exceprion:  In one- and two-family dwellings where if is
nof practicable foo achieve an overall maximam bonding

conductor or groanding  elecivode conducior lengih of

G0 m (20 f1), a separate communications ground rod meei-
ing the minimum dimensional criteria of S30000(BHIN2)
stall e driven, and the grounding electrode conducior
stall be connected fo the communications ground rod in
aocordance with SI000NCL The comminications grousid
rod shall be bonded fo the power grounding electrode svs-
fem in accondance with 830000000,

(5) Run in Straight Line. The bonding conductor or
grounding electrode conductor shall be run in as straight a
ling as practicable.

{6) Physical Protection. Bonding conductors and ground-
ing electrode conductors shall be protected where exposed
to physical damage. Where the bonding conductor or
grounding electrode conductor is installed in a metal race-
way, both ends of the raceway shall be bonded to the con-
tained conductor or to the same terminal or electrode o
which the bonding conductor or grounding electrode con-
ductor is connected.

(B} Electrode. The bonding conductor or grounding elec-
trede conductor shall be connected in accordance with
B3010BH 1) (BH2) or (BH3).

(1) In Buildings or Structures with an Intersystem
Bonding Termination. If the building or structure served
has an intersystem bonding lermination as required by
25094, the bonding conductor shall be connected 1o the
intersystem bonding termination.
Informational Note:  See Part Taf Article 100 for the defi-
nition of fntersystem Bonding Termination.
{2) In Buildings or Structures with Grounding Means.
If the building or structure served has no intersystem bond-
ing termination, the bonding conductor or grounding elec-
trode conductor shall be connected to the nearest accessible
loscation on one of the following:
{1} The building or structure grounding electrode system
as covered in 25050
{2) The grounded interior metal waler piping system,
within 1.5 m {3 f1) from its point of entrance 1o the
building. as covered in 250.52
i3

—

The power service accessible means external o enclo-
sures as covered in 250,94

{4} The nonflexible metallic power service raceway
(%) The service equipment enclosure
{6) The grounding electrode conductor or the grounding

electrode conductor metal enclosure of the power ser
vice, or

—

7

—

The grounding electrode conductor or the grounding elec-
trode of a building or structure disconnecting means that
is connected o an electrode as covered in 25032
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