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250.140 ‘ Article 250 — Grounding‘ Bonding

operating at not over 150 volts berween any two conductors
or over 150 volts between any conductor and ground.

(B) By Means of a Separate Flexible Wire or Strap By
means of a separate flexible wire or strap, insulated or bare,
protected as well as practicable against physical damage,
where part of equipment,

250.140 Frames of Ranges and Clothes Dryers

Frames of electric ranges, wall-mounted ovens, counter-
mounted cooking units, clothes dryers, and outlet or junction
boxes that are part of the circuit for these appliances shall
be grounded in the manner specified by 250.134 or 250.138.

Exception: For existing branch circuit installations only
where an equipment grounding conductor is not present in
the outlet or junction box, the frames of electric ranges,
wall-mounted ovens, counter-mounted cooking units, clothes
dryers, and outlet or junction boxes that are part of the
circuit for these appliances shall be permitted to be grounded
to the grounded circuit conductor if all the following condi-
tions are met.

(1) The supply circuit is 120/240-volt, single-phase, 3-wire;
or 208Y/120-volt derived from a 3-phase, 4-wire, wye-
connected system. 4

(2) The grounded conductor is not smaller than 10 AWG
copper or 8 AWG aluminum.

(3) The grounded conductor is insulated, or the grounded
conductor is uninsulated and part of a Type SE service-
entrance cable and the branch circuit originates at the
service equipment. -

(4) Grounding contacts of receptacles furnished as part of
the equipment are bonded to the equipment.

(A) Supply-Side Equipment A grounded circuit con 4
tor shall be permltted to ground non—current- carrymg em! |

of the following locatlons

(1) On the supply side or within the enclosure of |
service-disconnecting means

i (2) On the supply side or within the enclosure of the

-coh ,[01 'm whu.h the neulra cond % s disconnecting means for separate buildings as prov1dod

RIS e e i orgo in 250.32(B) '
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Article 250 — Grounding and Bonding

. 250.144

dlscom}ectn g means or overcurrent devices of a sepa-
grived system where permitted by 250.30(A)(1)

‘u‘ipment Except . as

éctrical Code Handbook

the conditions permitted for existing installations by 250.140
shall be permitted to be grounded by a grounded circuit
conductor.

Exception No. 2: It shall be permissible to ground meter
enclosures by connection to the grounded circuit conductor
on the load side of the service disconnect where all of the
following conditions apply:

(1) No service ground-fault protection is installed.

(2) All meter socket enclosures are located immediately
adjacent to the service disconnecting means.

(3) The size of the grounded circuit conductor is not smaller
than the size specified in Table 250 122 for equipment
grounding conductors. L

Exception No. 3: Direct-current systems shall be permitted
to be grounded on the load side of the disconnecting means
or overcurrent device in accordance with 250.164.

Exception No. 4: Electrode-type boilers operating at over
600 volts shall be grounded as required in 490.72(E)(1) and

250.144 Multiple Circuit Connections

Where equipment is required to be grounded and is supplied
by separate connéction to more than one circuit or grounded
premises wiring system, a means for grounding shall be
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 250.146 . Article 250 — Grounding an.nding

provided for each such connection as specified in 250.134
and 250.138.

250.146 Connecting Receptacle Grounding
Terminal to Box

An equipment bonding jumper shall be used to connect
the grounding terminal of a grounding-type receptacle to a
grounded box unless grounded as in 250.146(A) through
(D).

(A) Surface Mounted Box Where the box is mounted on
the surface, direct metal-to-metal contact between the device
yoke and the box or a contact yoke or device that complies
with 250.146(B) shall be permitted to ground the receptacle
to the box. At least one of the insulating washers shall be
removed from receptacies that do not have a contact yoke
or device that complies with 250.146(B) to ensure direct
metal-to-metal contact. This provision shall not apply to
cover-mounted receptacles unless the box and cover combi-
nation are listed as providing satisfactory ground continuity
between the box and the receptacle.




Article 250 — Grounding and Bonding . 250.148

I;)EI\'IC

WUse ani olated eqmpmem groundmg conductor

250.148 Continuity and Attachment of ‘
Equipment Grounding Conductors to Boxes

Where circuit conductors are spliced within a box, or termi-
nated on equipment within or. supported by a box, any equip-
ment grounding conductor(s) associated with those circuit
conductors shall be spliced or joined within the box or to
the box with devices suitable’ for the use in accordance with
250.148(A) through (E).

wil Code Handbook 2005




Exception: The equipment grounding conductor permitted
in 250.146(D) shall not be required to be connected to the
other equipment grounding conductors or to the box.

(A) Connections Connections and splices shall be made
in accordance with 110.14(B) except that insulation shall
not be required.

(B) Grounding Continuity The arrangement of grounding
connections shall be such that the disconnection or the re-
moval of a receptacle, luminaire (fixture), or other device
‘fed from the box does not interfere with or interrupt the
grounding continuity.

(C) Metal Boxes A connection shall be made between the
one or more equipment grounding conductors and a metal
box by means of a grounding screw that shall be used for
no other purpose or a listed grounding device.

(D) Nonmetallic Boxes One or more equipment grounding
conductors brought into a nonmetallic outlet box shall be
arranged such that a connection can be made to any fitting
or device in that box requiring grounding.

(E) Solder Connections depending solely on solder shall
not be used.

VIIL Direct-Current Systems

250.160 General

Direct-current systems shall comply with Part VIII and other
sections of Article 250 not specifically intended for ac sys-
tems.

250.162 Direct-Current Circuits and Systems to
Be Grounded

Direct-current circuits and systems shall be groundéd as
provided for in 250.162(A) and (B).

(A) Two-Wire, Direct-Current Systems A 2-wire, dc sys-
tem supplying premises wiring and operating at greater than
50 volts but not greater than 300 volts shall be grounded.

Exception No. 1: A system equipped with a ground detector
and supplying only industrial equipment in limited areas
shall not be required to be grounded.

Exception No. 2: A rectifier-derived dc system supplled from
an ac system complying with 250.20 shall not be required
to be grounded.

I

240

shall be grounded

250.164 Point of Connection for
Direct-Current Systems

made at one of the fo]lowmg

(1) The source
2) The first system disconnection means or overcur

3) By other means that accomphsh equlvalent systemxp

for the use
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Article 250 — Grounding and Bonding

250.174

E\ectroe‘ ’ductor
i w.-n,i

' of the: groundmg electrode conductor for a dc system

(@Mhn ller Than the Neutral Conductor Where the
'5hsists of a 3-wire balancer set or a balancer
) 'ﬁn’l@ : overcurrent protection as provided in

Wi u (or,\supphed by the system, and not smflller than 8
rior. 6 AWG aluminum.

, 'ed' to.a Concrete-Encased Electrode Where
ut‘“‘ concrete -encased electrodc as in

A R o,
m‘;& 'dewshgll not be requ1red to be larger than the

the size of the bonding jumper shall not
the system grounding electrode conductor

rounded Direct-Current Separately

U
'yemé
|

pphed from a stand-alone power source
e—generator set) shall have a groundmg

Code Handbook 2005

separately derived system from the source to the first system
disconnecting means or overcurrent device, or it shall be
made at the source of a separately derived system that has
no disconnecting means or overcurrent devices.

The size of the grounding electrode conductor shall be
in accordance with 250.166.

IX. Instruments, Meters, and Relays

250.170 Instrument Transformer Circuits

Secondary circuits of current and potential instrument trans-
formers shall be grounded where the primary windings are
connected to circuits of 300 volts or more to ground and,
where on switchboards, shall be grounded irrespective of
voltage. )

Exception: Circuits where the primary windings are con--
nected to circuits of less than 1000 volts with no live parts or
wiring exposed or accessible to other than qualified persons.

250.172 Instrument Transformer Cases

Cases or frames of instrument transformers shall be
grounded where accessible to other than qualified persons,

Exception: Cases or frames of current transformers, .the
primaries of which are not over 150 volts to ground and
that are used exclusively to supply current to meters.

250.174 -Cases ‘of Instruments, Meters, and
Relays Operating at Less Than 1000 Volts

Instruments, meters, and relays operating with windings or
working parts at less than 1000 volts shall be grounded as
specified in 250.174(A), (B), or (C). '

(A) Not on Switchboards Instruments, meters, and relays
not located on switchboards, operating with windings or
working parts at 300 volts or more to ground, and accessible
to other than qualified persons, shall have the cases and
other exposed metal parts grounded.

(B) On Dead-Front Switchboards Instruments, meters,
and relays (whether operated from current and potential
transformers or connected directly in the circuit) on switch-
boards having no live parts on the front of the panels shall
have the cases grounded.

(C) On Live-Front Switchboards Instruments, meters,

. and relays (whether operated from current and potential

transformers or connected directly in the circuit) on switch-
boards having exposed live parts on the front of panels shall

. not have their cases grounded. Mats of insulating rubber

or other suitable floor insulation shall be provided for the
operator where the voltage to ground exceeds 150.
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250.176

. Article 250 — Groundin‘ Bonding

250.176 Cases of Instruments, Meters, and
Relays — Operating Voltage 1 kV and Over

Where instruments, meters, and relays have current-carrying
parts of 1 kV and over to grouad, they shail be isolated by
elevation or protected by suitable barriers, grounded metal,
or insulating covers or guards. Their cases shall not be
grounded.

Exception: Cases of electrostatic ground detectors where
the internal ground segments of the instrument are connected
to the instrument case and grounded and the ground detector
is isolated by elevation.

250.178 Instrument Grounding Conductor

The grounding conductor for secondary circuits of instru-
ment transformers and for instrument cases shall not be
smaller than 12 AWG copper or 10 AWG aluminum. Cases
of instrument transformers, instruments, meters, and relays
that are mounted directly on grounded metal surfaces of
enclosures or grounded metal switchboard panels shall be
considered to be grounded, and no additional grounding
conductor shall be required.

X. Grounding of Systems and Circuits of
1 kV and Over (High Voltage)

250.180 General

Where high-voltage systems are grounded, they shall comply
with all applicable provisions of the preceding sections of
this article and with 250.182 through 250.190, which supple-
ment and modify the preceding sections.

250.182 Derived Neutral Systems

A system neutral derived from a grounding transformer shall
_be permitted to be used for grounding high-voltage systems.

250.184 Solidly Grounded Neutral Systems

Solidly grounded neutral systems shall be permitted to be
either single point grounded or multigrounded neutral.

Sy
o

: AS a conductm to ontmuous 1me to neutml load

(A) Neutral Conductor

(1) Insulation Level The minimum insulation level for
neutral conductors of solidly grounded systems shall be 600
volts.

242

of direct-buried portions of feeders.

Exception No. 2: Bare conductors shall be permttte
the neutral of overhead portions installed outdoo

Exception No. 3: The neutral grounded conductor Shilij
permitted to be a bare conductor zf isolated from%ph

(2) Ampacity The neutral conductor shall be of sufgcle
ampacity for the load imposed on.the conductor buvnotfl
than 33% percent of the ampacity of the phase conduco

Exception: In industrial and commercial premzses;?und
engineering supervision, it shall be permissible tom‘ze
ampacity of the neutral conductor to not less than 20 perc
of the ampacity of the phase conductor. U R

(B) Single Point Grounded System Where a smgle pm
grounded neutral system is used, the following shalli apl

o ‘?
R 3

(1) A single point grounded system shall be perm'l d
be supplied from (a) or (b):

a. A separately derived system w4 3.&
b. A multigrounded neutral system with an eqmpm
grounding conductor connected to the multlgf u '

)
3

(4) A bonding jumper shall connect the equlpment groun
ing conductor to .the grounding electrode conducé%
(5) An equipment bonding conductor shall be prov1ded«
each building, structure, and equipment enclosy
(6) A neutral shall only be required where phase to
loads are supphed :

ON
(8)

and (c):

a. Shall not carry continuous load
b. May be bare or insulated X
c. Shall have sufficient ampacity for fault currelittdu

(C) Multigrounded Neutral Systems Where a; n'u‘f]
grounded neutral system is used, the following shalﬁappl

(1) The neutral of a solidly grounded neutral system :
be permitted to be grounded at more than onet pm
Grounding shall be permitted at one or more* of!
following locations:

,'
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rticle 250 — Grounding and Bonding ‘

250.190

é’:y 00 m (1300 fo).
Na&Themaximum distance between any two adjacent elec-
troc%w{shall not be more than 400 m (1300 ft).

multlgrounded shielded cable system the shielding

génerator.

; ﬁd Insulated The neutral conductor of an
nded neutral system shall be identified, as
sulated with the same insulation as the phase

'l:m_ding of Systems Supplying

ical Code Handbook 2005

(A) Portable or Mobile Equipment Portable or mobile
high-voltage equipment shall be supplied from a system
having its neutral grounded through an impedance. Where
a delta-connected high-voltage system is used to supply
portable or mobile equipment, a system neutral shall be
derived.

(B) Exposed Non-Current-Carrying Metal Parts Ex-
posed non—current-carrying metal parts of portable or mobile
equipment shall be connected by an equipment grounding
conductor to the point at which the system neutral impedance
is grounded.

(C) Ground-Fault Current The voltage developed be-
tween the portable or mobile equipment frame and ground

by the flow of maximum ground-fault current shall not ex-
ceed 100 volts.

(D) Ground-Fault Detection and Relaying Ground-fault
detection and relaying shall be provided to automatically
de-energize any high-voltage system component that has
developed a ground fault. The continuity of the equipment
grounding conductor shall be continuously monitored so as
to de-energize automatically the high-voltage circuit to the
portable or mobile equipment upon loss of continuity of the
equipment grounding conductor.

(E) Isolation The grounding electrode to which the porta-
ble or mobile equipment system neutral impedance is con-
nected shall be isolated from and separated in the ground
by at least 6.0 m (20 ft) from any other system or equipment
grounding electrode, and there shall be no direct connection
between the grounding electrodes, such as buried pipe and
fence, and so forth.

(F) Trailing Cable and Couplers High-voltage trailing
cable and couplers for interconnection of portable or mobile
equipment shall meet the requirements of Part III of Article
400 for cables and 490.55 for couplers.

250.190 Grounding of Equipment

All non—current-carrying metal parts of fixed, portable, and
mobile equipment and associated fences, housings, enclo-
sures, and supporting structures shall be grounded.

Exception: Where isolated from ground and located so as
to prevent any person who can make contact with ground
from contacting such metal parts when the equipment is
energized.

Grounding conductors not an integral part of a cable
assembly shall not be smaller than 6 AWG copper or 4 AWG
aluminum.

i
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Article'— Communications Circuits ' .

800.2

ications Circuit Integrity (CI) Cable

B giPower and Communications Cable
Bl Cg, mymcahons Raceways

y{k’ g‘m Communications Raceways
gemmumcatlons Rd(.eways

inmg Appliances. Only editorial changes
'1t11e extracted text to make it consistent

IS Systems; and Ilephone sysiems not connecied
| !statlon system but using smular types of equip-

‘g Code Arrangement, states that Chapter 8,
ﬁnses Amcles 800 810, 820 and 830, covers

i

is specifically referenced in Chapter 8. For
: 0.44(A)(3) references 225.14(D), 800.90(C) ref-
¢le 500, and 800.3(D) references 300.22(C).

gh' information technology equipment systems
d for or with communications systems, Article
‘cover wiring of this equipment. Instead, Article
‘}equirements for wiring contained solely within
n technology equipment (computer) room. (See
rfa escrlptlon of the type of mformatmn technology

FPN No. 1: For further information for fire alarm, sprin-
kler waterflow, and sprinkler supervnsory systems, see
Article 760.

FPN No. 2: For installation requirements of optical fiber
cables, see Article 770.

FPN No. 3: For installation requirements for network-
powered broadband communications circuits, see Article
830.

800.2 Definitions

See Article 100. For purposes of this article, the following
additional definitions apply.

Abandoned Communications Cable. Installed communi-
cations cable that is not terminated at both ends at a connector
or other equipment and not identified for future use with a tag.

The term abandoned communications cable applies to
800.154, which requires rémoval of accessible abandoned
communications cable. Abandoned cable increases fire load-
ing unnecessarily, and, where installed in plenums, it can
atfect airflow. Similar requirements can be found in Articles
640, 643, 725, 760, 770, 820, and 830.

Air Duct. A conduit or passageway for conveying air to
or from heating, cooling, air conditioning, or ventilating
equipment, but not including the plenum. [NFPA 97:1.2.6]

The definmon of air. duct as"added to’ the 2005 Code to
provxde 10- dlstmgulsh between electrical ducts and
ducts that form part of an eri irbmnental a1r dlsmbutlon
system e -

Block. A square or portion of a city, town, or village en-
closed by streets and including the alleys so enclosed, but
not any street.

Cable. A factory assembly of two or more conductors hav-
ing an overall covering.

Cable Sheath. A covering over the conductor assembly
that may include one or more metallic members, strength
members, or jackets.

Communications Circuit Integrity (CI) Cable. Cable
used in communications systems to ensure continued opera-
tion of critical circuits durmg a specified time under fire
conditions.

The definition of communications circuitintegrity (CI) cable
was added to the 2005 Code to define a term used in
800.179(H). CI cables are used to maintain communications
throughout the entire time of an emergency. Such cable




Article 800 — Comn.:ations Circuits

commumcatrons circiits: dunng a “fire i a burldmg of fa1lure of supports and insulation, contact w1
circuit may result.

L . . ) FPN: See Article 100 for two other definitions}
Communications Equipment. The electronic equipment posed.

that performs the telecommunications operations for the
transmission of audio, video, and data, and including power
equipment (e.g., dc converters, inverters and batteries) and
technical support equipment (e.g., computers).

Point of Entrance. Within a building, the por_
the wire or cable emerges from an external w

,_The deﬁmtlon of commumcatrans equzpment ‘was added to
the 2005, Code to clearly definé what associated ‘equipment Premises. The land and buildings of a user logategi
is. consxdered part of’ the commumcatrons equrpment The user side of the utility-user network point of déris
_ deﬁmtlon clearly mdrcates thaf the” power supphes and com-
'puters are tonsidered part of the communications equipment
“and thus are subJect to requlrements that apply to communi-
catjoris: equrpment “The - telephone swrtch shown in Exhibit ‘ o o
-800.1 also.is considefed patt: of telecommunications equip- See Atrticle 100 for the definitions of cond
“ment aind so is subject to the same requireinents: The defini- and raceway.
-tion correlates with NFPA 76, Recommended Practice for

the Fire: Protectron of Telecommumcatzons Faczlttzes.

Wire. A factory assembly of one or more msulat
tors without an overall covering.

800.3 Other Articles

communications cables in closed- -loop andl--
power distribution.

communications cables shall not be permitté it

‘Exhibit 800.1 A pivate automatic branch exchange one part Section 800.3(C) was revised for the 90
of telecommunications equipment, - - with the definition of abandoned com ‘

o, i
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.Anicle 800 — Communications Circuits ’ : 800.24'

800:3(C).requires -the removal. of -accessible
munications cable. ~Abandoned :cable in-
ading- unnecessarily, and; w'here installed in

on: This listing requirement shall not apply to test
ent that is intended for temporary connection to a
immunications network by qualified persons during the
/ é of installation maintenance, or repair of telecommu-

to electrical equipment shall not be denied by an
wlation of wires and cables that prevents removal of
including suspended ceiling panels.

A

x'h,ll'l al Electrical Code Handbook 2005

A4
R

Method Permitted

“age the cable In the 2005 Code, there was.a change to thlS:

Exhlblt 800. 2 Installatlons of conductors and cables Wthh can
prevent access to equnpment or cables Correct and incorrect
methods are shown el et i e e

pend i
YR xA',,,.
-

800.24 Mechanical Execution of Work

Communications circuits and equipment shall be installed
ina neat and workmanlike manner. Cables installed exposed
on the surface of ceilings and sidewalls shall be supported
by the building structure in such a manner that the cable
will not be damaged by normal building use. Such cables
shall be secured by straps, staples, hangers, or similar fittings
designed and installed so as not to damage the cable. The
installation shall also conform with 300.4(D) and 300.11.

Sectxon 800 24 prov1des deﬁnmve requlrements for work-
manship. Cable must be. attached 1o .or, supported by.. the

structure by straps, clamps, hangers, and the like. The instal-
lation method must: not damage ;the, cable In. addltlon the
location. of the: cable must be carefully evaluated to: ensure
that activities and processes, within the, bu1ld1ng do;n .t dam:.

equ1pment 1llustrated in Exhlblt 800 3 is: used by mstallers
i ns systems to orgam e cables and make

FPN: Accepted industry practices are described in ANSI/
NECA/BICSI 568-2001, Standard for Installing Com-
mercial Building Telecommunications Cabling, and other
ANSI-approved installation standards.

1127
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, 800.44

. roof overhang and (b) they are terminated at a

Exhibit 800.3 An example of punch blocks used on a private
automatic branch exchange.

II. Wires and Cables Qutside and
Entering Buildings

800.44 Overhead Communications Wires
and Cables

Overhead communications wires and cables entering build-
ings shall comply with 800.44(A) and 800.44(B).

(A) On Poles and In-Span Where communications wires
and cables and electric light or power conductors are sup-
ported by the same pole or run parallel to each other in-
span, the conditions described in 800.44(A)(1) through
(A)(4) shall be met.

(1) Relative Location Where practicable, the communica-
tions wires and cables shall be located below the electric
light or power conductors. '

(2) Attachment to Crossarms Communications wires and
cables shall not be attached to a cross-arm that carries electric
light or power conductors.

(3) Climbing Space The climbing space. through commu-
nications wires and cables shall comply with the require-
ments of 225.14(D).

(4) Clearance Supply service drops of 0~750 volts running
above and parallel to communications service drops shall
have a minimum separation of 300 mm (12 in.) at any point
in the span, including the point of and at their attachment
to the building, provided the nongrounded conductors are
insulated and that a clearance of not less than 1.0 m (40 in.)
is maintained between the two services at the pole.

1128

(18 in.) shall be permitted if (a) not more than 1247
of communications-service-drop conductors pa,

above-the-roof raceway or approved support.

Exception No. 3: Where the roof has a slope. g“
than 100 mm in 300 mm (4 in. in 12 in.), a redi n.vul
clearance to not less than 900 mm (3 ft) shall be

FPN: For additional mformatxon regarding
wires and cables, see ANSI C2-2002, National Ele
Safety Code, Part 2, Safety Rules for Overhead n_'-

800.47 Underground Circuits
Entering Buildings

Underground commumcatlons wires and cab

(A) With Electric Light or Power Cond
derground communications wires and cables if
handhole enclosure, or manhole containing eledinoais

ductors shall be in a section separated from suc
by means of brick, concrete, or tile partitions
of a suitable barrier.

accidental contact with electric light or po
of over 300 volts to ground the insulation req

and cables without a metallic shield, running f
outdoor support to the primary protector, shall




Article 800 — Communications Circuits 800.90

onductor in addition to the insulation on the wires, such
elain tubes or flexible tubing. Communications wires
bles in accordance with 800.50(A) exposed to acciden-
tact with electric light and power conductors operating
» 300 volts to ground and attached to buildings shall
arated from woodwork by being supported on glass,
eéin, or other. insulating material.

eption: Separation from woodwork shall not be required
ifuses are omitted as provided for in 800.90(A)(1), or
conductors are used to extend: circuits to a building
cable hay’ng a grounded metal sheath.
.’J ‘ i
@ tEntering Buildings Where a primary protector is in-
\IP inside the building, the communications wires and
q§.shall enter the building either through a noncombusti-
nonabsorbent insulating bushing or through a metal
u Way The insulating bushing shall not be required where
%ntenng communications wires and cables (1) are in
F¥lal-sheathed cable, (2) pass through masonry, (3) meet
i equirements of 800.50(A) and fuses are omitted -as
0 1ded in 800.90(A)X1), or (A)(4) meet the requirements
'd? 8@0 50(A) and are used to extend circuits to a building
mxa cable having a grounded metallic sheath. Raceways
1 ‘rtishmgs shall slope upward from the outside or, where
i‘. §cannot be done, drip loops shall be formed in the commu-
z;. Gl ons wires and cables immediately before they enter
buﬂdmg
BMRaceways shall be equipped with an approved service
\d<“More than one communications wire and cable shall
érmitted to enter through a single raceway or bushing.
onduns or other metal raceways located ahead of the pri-
i protector shall be grounded.

0.53 Lightning Conductors

1

7 ;ere practicable, a separation of at least 1.8 m (6 ft) shall
' h mamtamed between communications wires and cables

Protectlon

90 Protective Devices

1 '\3 Application A listed primary protector shall be pro-
! A ded on each circuit run partly or entirely in aerial wire or
enal cable not confined within a block. Also, a listed pri-
'-tj' protector shall be provided on each circuit, aerial or
A gerground, located within the block containing the build-
g served so as to be exposed to accidental contact with
acmc light or power conductors operating at over 300
\' ts to ground. In addition, where there exists a lightning
(} posure, each interbuilding circuit on a premises shall be
rotected by a listed primary protector at each end of the
” erbulldmg circuit. Installation of primary protectors shall
' so comply with 110.3(B).

.'"e
"f (}nonal Electrical Code Handbook 2005

Byl o,
f‘r:f_ﬁ‘-‘“l:-

Telephone utility companies ordinarily provide primary pro-

" tectors where telephoné lines are éxposed to lightning. Iii-

stallers of privaté networks that include interbuilding cable.
should also install prirhary protectors-where cables are ex-
posed to hghtnmg Gencrally, cable is considered-to be ex-
posed to lightning unless one- or. mhore of the-conditions in
FPN No. 2'exist. A primaryprotector is required at'each end
of an mterbulldmg commumcatlons circuit where hghtnmg
exposure- exists..: ! : ‘

FPN No. 1: On a circuit not exposed to accidental contact
with power conductors, providing a listed primary protec-
tor in accordance with this article helps protect against
other hazards, such as lightning and above-normal volt-
ages induced by fault currents on power circuits in prox-
imity to the communications circuit.

FPN No. 2: Interbuilding circuits are considered to have

a lightning exposure unless one or more of the following
conditions exist:

(1) Circuits in large metropolitan areas where buildings
are close together and sufficiently high to intercept
lightning.

(2) Interbuilding cable runs of 42 m (140 ft) or less,

directly buried or in underground conduit, where a

continuous metallic cable shield or a continuous me-

tallic conduit containing the cable is bonded to each
building grounding electrode system.

(3) Areas having an average of five or fewer thunder-
storm days per year and earth resistivity of less than
100 ohm-meters. Such areas are found along the
Pacific coast.

(1) Fuseless Primary Protectors Fuseless-type primary
protectors shall be permitted under any of the conditions
given in (A)(1)(a) through (A)(1){e).

(a) Where conductors enter a building through a cable
with grounded metallic sheath member(s) and where the
conductors in the cable safely fuse on all currents greater
than the current-carrying capacity of the primary protector
and of the primary protector grounding conductor

(b) Where insulated conductors in accordance with
800.50(A) are used to extend circuits to a building from a
cable with an effectively grounded metallic sheath mem-
ber(s) and where the conductors in the cable or cable stub,
or the connections between the insulated conductors and
the exposed plant, safely fuse on all currents greater than
the current-carrying capacity of the primary protector, or the
associated insulated conductors and of the primary protector
grounding conductor

(c) Where insulated conductors in accordance with
800.50(A) or 800.50(B) are used to extend circuits to a
building from other than a cable with metallic sheath mem-
ber(s), where (1) the primary protector is listed as being
suitable for this purpose for application with circuits ex-
tending from other than a cable with metallic sheath members,
and (2) the connections of the insulated conductors to the ex-
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posed plant or the conductors of the exposed plant safely fuse
on all currents greater than the current-carrying capacity of
the primary protector, or associated insulated conductors and
of the primary protector grounding conductor

(d) Where insulated conductors in accordance with
800.50(A) are used to extend circuits aerially to a building
from an unexposed buried or underground circuit

(e) Where insulated conductors in accordance with
800.50(A) are used to extend circuits to-a building from cable
with an effectively grounded metallic sheath member(s), and
where (1) the combination of the primary protector and
insulated conductors is listed as being suitable for this pur-
pose for application with circuits extending from a cable
with an effectively grounded metallic sheath member(s), and
(2) the insulated conductors safely fuse on all currents greater
than the current-carrying capacity of the primary protector
and of the primary protector grounding conductor

The term effectively grounded (listed as Grounded, Effec-
tively) is defined in Article 100.

(2) Fused Primary Protectors Where the requirements
listed under 800.90(A)(1)(a) through (A)(1)(e) are not met,
fused-type primary protectors shall be used. Fused-type pri-
mary protectors shall consist of an.arrester connected be-
tween each line conductor and ground, a fuse in series with
each line conductor, and an appropriate mounting arrange-
ment. Primary protector terminals shall be marked to indicate
line, instrument, and ground, as applicable.

(B) Location The primary protector shall be located in, on,
or immediately adjacent to the structure or building served
and as close as practicable to the point of entrance.

FPN: See 800.2 for the definition of point of entrance.

Exhibit 800.4 shows an example of a primary protector unit
typically installed in: commercial-buildings. Exhibit 800.5
shows an example-of applications of listed communications
and multipurpose cable.

For purposes of this section, primary protectors located
at mobile home service equipment located in sight from and
not more than 9.0 m (30 ft) from the exterior wall of the
mobile home it serves, or at a mobile home disconnecting
means grounded in accordance with 250.32 and located in
sight from and not more than 9.0 m (30 ft) from the exterior
wall of the mobile home it serves, shall be considered to
meet the requirements of this section,

FPN: Selecting a primary protector location to achieve

the shortest practicable primary protector grounding con-

ductor helps limit potential differences between commu-
nications circuits and other metallic systems.

(C) Hazardous (Classified) Locations The primary pro-
tector shall not be located in any hazardous (classified) loca-
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cable.

tion as defined in Article 500 or'in the vicini
1gmt1ble material,

800.93 Cable Grounding

The metallic sheath of ‘communications cabl v
buildings shall be grounded as close as pracu’%
point of entrance or shall be interrupted as clos |
of entrance as practicable by an insulating joint
device.




!rticle 800 — Communications Circuits . 800.100

o a% | Plenum or other

space used for <=zt ;
environmental alr . g

Basement

QOutside plant
cable {not to
exceed 50 ft
within building) .

@cCwmP
(not in conduit)

®CMR
i_..(not in conduit)

@ CM CMG
{not In conduit

- and not in same
penetration as
riser cables)

Primary protector
(as close as practicable
to cable entrance)

iLength The primary protector grounding conductor
be as short as practicable. In one- and two-family

of the grounding conductor resultmg in a lower potentral

- difference between the commumcatnons system conductors

and equrpment and the: electncal conductors -and, equipment
in the building. The low 1mpedance bondmg connection will
reduce the fire hazard and shock hazard to persons in the
event that electric utrhty power lines’ come n contact with
communications conductors Sectron 800 IOO(D) requrres
bondmg of commumcatrons and power groundmg electrodes
at the 'same building” or structure o '

See the commentary followmg 250. 52(A)(l) for mfor-
mation on watér ptpes as groundmg electrodes "

FPN: Similar grounding conductor length limitations ap-
plied at apartment buildings and commercial buildings
help to reduce voltages that may be developed between
the building’s power and communications systems during
lightning events. '

When. the 20 ft hmrtatlon was. 1nst1tuted m the 2002 Code

the - predommant apphcatlonl was in;one-., and itwos famlly

- dwellings; apartmcnt and. commerc1al bulldmgs were: specrﬁ—'

cally notsaddressed.: ‘In: the 2005.Code; some guidance is

_ provided, for apartment and-commercial- bu11d1ngs w1thout

bemg overly restrlctrve because of mtersystem bondmg srtu-'

“tréatmefl of thé
cable and prrmary protector groundmg conductor length at
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800.106 ‘

Article 800 — CommuMCircuits

apartment and commercial buildings that is consistent with
the 20-ft rule for one- and two-family dwellings. However,
a specific length is not specified in the Code because such
alength limitation may not be practical in some installations.

Exception: In one- and two-family dwellings where it is
not practicable to achieve an overall maximum primary
protector grounding conductor length of 6.0 m (20 fi), a
separate communications ground rod meeting the minimum
dimensional criteria of 800.100(B)(2)(2) shall be driven, the
primary protector shall be grounded to the communications
ground rod in accordance with 800.100(C), and the commu-
nications ground rod shall be bonded to the power grounding
electrode system in accordance with 800.100(D).

(5) Run in Straight Line The grounding conductor shall
be run to the grounding electrode in as straight a line as
practicable.

(6) Physical Damage Where necessary, the grounding con-
ductor shall be guarded from physical damage. Where the.
grounding conductor is run in a metal raceway, both ends
of the raceway shall be bonded to the grounding conductor
or the same terminal or electrode to which the grounding
conductor is connected.

(B) Electrode The grounding conductor shall be connected
in accordance with 800.100(B)(1) and (B)(2).

(1) In Buildings or Structures with Grounding Means
To the nearest accessible location on the following:

(1) The building or structure grounding electrode system
as covered in 250.50

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

(3) The power service accessible means external to enclo-
sures as covered in 250.94

(4) The metallic power service raceway

(5) The service equipment enclosure

(6) The grounding electrode conductor or the grounding
electrode conductor metal enclosure

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

For purposes of this section, the mobile home service
equipment or the mobile home disconnecting means, as de-

scribed in 800.90(B), shall be considered accessible.

(2) In Buildings or Structures Without Grounding
Means If the building or structure served has no grounding
means, as described in 800.100(B)(1), the grounding conduc-

tor shall be connected to either of the following:
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2 It the bu11d1ng or structure served has nox

from electrodes of other systems Steam
pipes or air terminal conductors (hghtnm
tors) shall not be employed as electrodes f

trodes shall comply with 250.70.

(D) Bonding of Electrodes A bonding ]umpeir,‘ﬁ

their associated wiring systems.

800.106 Primary Protector Groundin| 4,
Bonding at Mobile Homes R

the mobile home it serves, the primary pr
shall be in accordance with 800.100(B)(2).

(B) Bonding The primary protector groundx
grounding electrode shall be bonded to the m’e’t%lg
available grounding terminal of the moblle’Jhr)gP
copper grounding conductor not smaller than 1
either of the following conditions: k

(1) Where there is no mobile home servrce=
disconnecting means as m 800. 106(A) ;
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800.133

ent as telephone wiring. One common way to
amount of cabling is'to run the telephone and
ie same cable, as illustrated in Exhibit 800.6.
6(D) requires that either a communications
ipurpose cable be used for this purpose.

Table 800.113 Cable Markings

(?110 Raceways for Communications
Wires and Cables

‘ére communications wires and cables are installed in a
e:way, the raceway shall be either of a type permitted in
Whapter 3 and installed in accordance with Chapter 3 or a
I f:ii nonmetallic raceway complying with 800.182, -and
. 'i"u“ in accordance with 362.24 through 362.56, where
Wit requirements applicable to electrical nonmetallic tubing
goply.
E

s
Yy
[pants

ixception: Conduit fill restrictions shall not apply.
i
i

113 Installation and Marking of
unications Wires and Cables

=

lh} communications wires and cables and listed multipur-
‘_cables shall be installed as wiring within buildings.
Rommunications cables and undercarpet communications
piics shall be marked in accordance with Table 800.113.
i gpable voltage rating shall not be marked on the cable

aton the undercarpet communications wire.

o . -

FuFPN: Voltage markings on cables may be misinterpreted
110 suggest that the cables may be suitable for Class I,
; l?Iectric light, and power applications,

B ¢

s

ional Electrical Code Handbook 2005

Cable Marking Type Reference
CMP Communications 800.179(A) and
plenum cable 800.154(A)
CMR Communications 800.179(B) and
riser cable 800.154(B)
CMG Communications 800.179(C) and
general-purpose 800.154(D) and
cable EQ)
M Coromumicaions WD) and
general-purpose 300.154(D) and
cable B

CMX Communications
cable, limited use

800.179(E) and
800.154(E)(2), (3)
(4), and (5)
800.179(F) and
800.154(E)(6)

’

CcMUC Undercarpet
communications

wire and cable

FPN No. 1: Cable types are listed in descending order
of fire resistance rating,

FPN No. 2: See the referenced sections for permitted
uses.

Exception No. 1: Voltage markings shall be permitted where
the cable has multiple listings and voltage marking is re-
quired for one or more of the listings.

Exception No. 2: Listing and marking shall not be required
where the length of the cable within the building, measured
JSrom _its point of entrance, does not exceed 15 m (50 f1)
and the cable enters the building from the outside and is
terminated in an enclosure or on a listed primary protector.
FPN No. 1 to Exception No. 2: Splice cases or terminal

boxes, both metallic and plastic types, are typically used
as enclosures for splicing or terminating telephone cables.

FPN No. 2 to Exception No. 2: This exception limits
the length of unlisted outside plant cable to 15 m (50 ft),
while 800.90(B) requires that the primary protector be
located as close as practicable to the point at which
the cable enters the building. Therefore, in installations
requiring a primary protector, the outside plant cable may
not be permitted to extend 15 m (50 ft) into the building
if it is practicable to place the primary protector closer
than 15 m (50 ft) to the entrance point.

800.133 Installation of Communications Wires,
Cables, and Equipment

Communications wires and cables from the protector to the
equipment or, where no protector is required, communica-
tions wires and cables attached to the outside or inside of the
building shall comply with 800.133(A) through 800.133(D).

Section 800.133 includes non—power-limited fire alarm cit-
cuits covered by Article 760 and network-powered broad-
band communications circuits covered.by Article 830.

’
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Article 800 — Communic’s Circuits

(A) Separation from Other Conductors

(1) In Raceways, Boxes, and Cables

(a) Other Power-Limited Circuits. Communications ca-
bles shall be permitted in the same raceway or enclosure
with cables of any of the following:

(1) Class 2 and Class 3 remote-control, signaling, and
power-limited circuits in compliance with Article 725

(2) Power-limited fire alarm systems in compliance with
Article 760 :

(3) Nonconductive and conductive optical fiber cables in
compliance with Article 770

(4) Community antenna television and radio distribution
systems in compliance with Article 820

(5) Low-power network-powered broadband communica-
tions circuits in compliance with Article 830

(b) Class 2 and Class 3 Circuits. Class 1 circuits shall
not be run in the same cable with communications circuits.
Class 2 and Class 3 circuit conductors shall be permitted in
the same cable with communications circuits, in which case
the Class 2 and Class 3 circuits shall be classified as commu-
nications circuits and shall meet the requirements of this
article. The cables shall be listed as communications cables
or multipurpose cables.

Exception: Cables constructed of individually listed Class 2,
Class 3, and communications cables under a common jacket
shallnot be required to be classified as communications cable.
The fire-resistance rating of the composite cable shall be de-
termined by the performance of the composite cable.

(c) Electric Light, Power, Class 1, Non-Power-Limited
Fire Alarm, and Medium Power Network-Powered Broad-
band Communications Circuits in Raceways, Compart-
ments, and Boxes. Communications conductors shall not be
placed in any raceway, compartment, outlet box, junction box,
or similar fitting with conductors of electric light, power,
Class 1, non-power-limited fire alarm, or medium power net-
work-powered broadband communications circuits.

Exception No. 1: Where all of the conductors of electric
light, power, Class 1, non-power-limited fire alarm, and
medium power network-powered broadband communica-
tions circuits are separated from all of the conductors of

communications circuits by a permanent barrier or listed
divider.

This-exception recognizes the use of a listed field-installed
divider to separate the communications circuits from the
power circuits.

Exception No. 2: Power conductors in outlet boxes, junction
boxes, or similar fittings or compartments where such con-
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. Exhlbxt 800.7 shows overhead ladder—

ductors are mtroduced solely for power supply to c??; H;jfm

mm (0.25 in.) separation from the communicatio
conductors.

Exception No. 3: As permitted by 620.36.

of any electric light, power, Class 1, non—powc it
ﬁre alarm or medlum power network-powered bro

the electric ltght power, Class 1, non—power—'
alarm, and medlum power network-powered

tions circuits are encased in raceway.
Exception No. 2: Where the communications wi .
bles are permanently separated from the conductoﬁggo
tric llght power, Class 1, non-power-limited fire algy,

contams commumcatxons cables
'

of i a raceway-type mast intended for the attachrﬁe
support of such conductors.

In some instances, the only way to achxeve th
ance above roadways, driveways, or structur
a mast. The exception to 800. 133(C) permxts Ve
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800.154

t

‘unications wires and cabies shall comply with the
rements of 800.154(A) through 800.154(F) or where
W isubstitutions are made in accordance with 800.154(G).

length of unhsted outside- plant cable permitted
-depends on the location of the primary protec-
ordance with 800.90(B) and 800.113 Exceptlon

ection 800.154(A) covers listed plenum communica-

ys. These -raceways ‘provide limited mechanical
nd.ease of mstallatlon .but they are-limited to

lenum Cables installed in ducts, plenums, and other
tes used for environmental air shall be Type CMP. Aban-

al Electrical Code Handbook 2005

doned cables shall not be permitted to remain. Types CMP,
CMR, CMG, CM, and CMX and communications wire in-
stalled in compliance with 300.22 shall be permitted. Listed
plenum communications raceways shall be permitted to be
installed in ducts and plenums as described in 300.22(B)
and in other spaces used for environmental air as described
in 300.22(C). Only Type CMP cable shall be permitted to
be installed in raceways.

FPN: See 8.14.1 of NFPA 13-2002, Installation of Sprin-
kler Systems, for requirements for sprinklers in concealed'
spaces containing exposed combustibles.

(B) Riser Cables installed in risers shall comply w1th
800.154(B)(1), (B)(2), or (B)(3)

(1) Cables in Vertical Runs Cables installed in vertical
runs and penetrating more than one floor, or cables installed
in vertical runs in a shaft, shall be Type CMR. Floor penetra-
tions requiring Type CMR shall contain only cables suitable
for riser or plenum use. Abandoned cables shall not be
permitted to remain. Listed riser communications raceways
shall be permitted to be installed in vertical riser runs in a
shaft from floor to floor. Only Type CMR and CMP cables
shall be permitted to be installed in these raceways.

(2) Metal Raceways or Fireproof Shafts Listed commu-
nications cables shall be encased in a metal raceway or
located in a fireproof shaft having firestops at each floor.

(3) One<and Two-Family Dwellings Type CM and CMX
cable shall be permitted in one- and two-family dwellings.

FPN: See 800.3(C) for firestop requirements for floor
penetrations.

(C) Distributing Frames and Cross-Connect Arrays
Listed communications wire and Types CMP, CMR, CMG,
and CM communications cables shall be used in distributing
frames and cross-connect arrays.

(D) Cable Trays Types CMP, CMR, CMG, and CM com-
munications cables shall be permitted to be installed in cable
trays.

(E) Other Wiring Within Buildings Cables installed in
building locations other than the locations covered in
800.154(A) through 800.154(D) shall be in accordance with
800.154(E)(1) through (E)(6).

(1) General Cables shall be Type CMG or Type CM. Listed
communications general-purpose raceways shall be permit-
ted. Only Types CMG, CM, CMR, or CMP cables shall be
permitted to be installed in general-purpose communications
raceways.

(2) In Raceways Listed communications wires that are en-
closed in a raceway of a type included in Chapter 3 shall
be permitted.
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800.170

Article 800 — Communicationsguits

(3) Nonconcealed Spaces Type CMX communications
cable shall be permitted to be installed in nonconcealed
spaces where the exposed length of cable does not exceed

3 m (10 ft).

(4) One- and Two-Family Dwellings Type CMX commu-

nications cable less than 6 mm (0.25 in.) in diameter shall
be permitted to be installed in one- and two-family dwellings.

(5) Multi-Family Dwellings Type CMX communications
cable less than 6 mm (0.25 in.) in diameter shall be permitted
to be installed in nonconcealed spaces in multi-family dwell-

ings.

(6) Under Carpets Type CMUC undercarpet communica-
tions wires and cables shall be permitted to be installed

under carpet.

(F) Hybrid Power and Communications Cable Hybrid
power and communications cable listed in accordance with
800.179(D) shall be permitted to be installed in one- and
two-family dwellings.

(G) Cable Substitutions The uses and permitted substitu-
tions for communications cables listed in Table 800.154 shall
be considered suitable for the purpose and shall be permitted.

v

Table 800.154 Cable Substitutions

Cable Permitted
Type Use References Substitutions
CMR Commuuications 800.154(B) CMP-
riser cable
CMG, CM Communications  800.154(E)(1) CMPF, CMR
general-
purpose cable
CMX . Communications 800.154(E) CMP, CMR,
cable, limited CMG, CM
use

EPN: See Figure 800.154, Cable Substitution Hierarchy.

FPN: For information on Types CMP, CMR, CMG, CM,
and CMX cables, see 800.179.

VI. Listing Requirements

800.170 Equipment

Communications equipment shall be listed as being suitable
for electrical connection to a telecommunications network.

FPN: One way to determine applicable requirements is
to refer to UL 1950-1993, Standard for Safety of Informa-
tion Technology Equipment, Including Electrical Busi-
ness Equipment, third edition; UL 1459-1995, Standard
for Safety, Telephone Equipment, third edition; or UL
1863-1995, Standard for Safety, Communications Circuit
Accessories, second edition. For information on listing
requirements for communications raceways, see UL
2024-1995, Standard for Optical Fiber Raceways.
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Plenum CMP

General purpose CC"ﬂAG
. y
Dwellings CMX

\

Type CM—Communications cables

Figure 800.154 Cable Substitution Hierarchy.

(A) Primary Protectors The primary protecto :
sist of an arrester connected between each linefcor

and ground in an appropriate mounting. Prim: ror
terminals shall be marked to indicate line an
applicable.

FPN: One way to determine applicable requiremelis
-a listed primary protector is to refer to ANSVUL
1995, Standard for Protectors for Paired Con
Communications Circuits.

to less than the current-carrying capacity of meld
corr}munications wire and cable, listed telephone IS8
cords, and listed communications terminal equipm

ports for external wire line communications Cir
overvoltage protection, arresters, or grounding ¢o

shall be connected on the equipment terminals §
secondary protector current-limiting means.

FPN: One way to determine applicable requirenijgﬁt
a listed secondary protector is to refer to UL 497.{?53 Y
Standard for Secondary Protectors for Communicatit
Circuits.

800.173 Drop Wire and Cable

Communications wires and cables withou
shield, running from the last outdoor support to
protector, shall be listed as being suitable for th
and shall have current-carrying capacity as sﬁe
800.90(A)(1)(b) or (A)1)(c). ]

Communications wires and cables shall have a voltage
of not less than 300 volts and shall be listed in acCors
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800.179

0.179(A) through 800.179(J). Conductors in commu-
ions cables, other than in a coaxial cable, shall be

: "7.9._requ.i:res a rating of 300 volts for the follow-

inate with protector installation requirements
otéctors are-not required within a block unless
cable is exposed to over 300 volts)

écognize the fact that primary protectors are de-
allow -voltages below 300 to pass

See 800.170 for listing requirement for equipment.

CMP Type CMP communications plenum cable

ther spaces used for environmental air and shall also
SIS d as having adequate fire-resistant and low smoke-

S mentary following 725.82(A), FPN, for informa-
st method for wires and cables to be installed
eways in plenums and other spaces used for

One method of defining a cable that is low smoke-
producing cable and fire-resistant cable is that the cable
ibits a maximum peak optical density of 0.5 or less,
average optical density of 0.15 or less, and a maximum
lame spread distance of 1.52 m (5 ft) or less when tested
haccordance with NFPA 262-2002, Standard Method
fIest for Flame Travel and Smoke of Wires and Cables
¢ Use in Air-Handling Spaces.

-JD- pe CMR Type CMR communications riser cable
filltbe listed as being suitable for use in a vertical run in
R aft or from floor to floor and shall also be listed as

it fire-resistant characteristics capable of preventing

ing of fire from floor to floor.

50mmenta1y following 725.82(B), FPN, for informa-
yaitest for defining fire-resistant characteristics capa-
ting fire spread from floor to floor.

N: One method of defining fire-resistant characteris-
s capable of preventing the carrying of fire from floor
td floor is that the cables pass the requirements of ANSY/
1666-2002, Standard Test for Flame Propagation
W Height of Electrical and Optical-Fiber Cable Installed
2 4 ertzcally in Shafts.

l_na! Electrical Code Handbook 2005

Article 800 — Communications Circuits

(C) Type CMG Type CMG general-purpose communica-
tions cable shall be listed as being suitable for general-
purpose communications use, with the exception of risers
and plenums, and shall also be listed as being resistant to
the spread of fire.

See the commentary following 725.82(C), FPN, for informa-
tion on the UL vertical tray flame test.

FPN: One method of defining resistant to the spread of
fire is for the damage (char length) not to exceed 1.5 m
(4 ft 11 in.) when performing the vertical flame test for
cables in cable trays, as described in CSA C22.2 No. 0.3-
M-198S, Test Methods for Electrical Wires and Cables.

(D) Type CM Type CM communications cable shall be
listed as being suitable for general-purpose communications
use, with the exception of risers and plenums, and shall also
be listed as being resistant to the spread of fire.

See the commentary following 725. 82(D) FPN, for informa-
tion on test methods for determining whether cableé is resis-
tant to the spread of fire, .

FPN: One method of defining resistant to the spread of
fire is that the cables do not spread fire to the top of the
tray in the vertical-tray flame test in ANSI/UL 1581-
1991, Reference Standard, for Electrical Wires, Cables
and Flexible Cords. Another method of defining resistant
to the spread of fire is for the damage (char length) not
to exceed 1.5 m (4 ft 11 in.) when performing the vertical
flame test for cables in cable trays, as described in CSA
C22.2 No. 0.3-M-1985, Test Method for Electrical Wires
and Cables.

(E) Type CMX Type CMX limited-use communications
cable shall be listed as being suitable for use in dwellings
and for use in raceway and shall also be listed as being
resistant to flame spread.

FPN: One method of determining that cable is resistant
to flame spread is by testing the cable to the VW-1
(vertical-wire) flame test in ANSI/UL 1581-1991, Refer-
ence Standard for Electrical Wires, Cables and Flexible
Cords.

(F) Type CMUC Undercarpet Wire and Cable Type
CMUC undercarpet communications wire and cable shall
be listed as being suitable for undercarpet use and shall also
be listed as being resistant to flame spread.

FPN: One method of determining that cable is resistant
to flame spread is by testing the cable to the VW-1
(vertical-wire) flame test in ANSI/UL 1581-1991, Refer-
ence Standard for Electrical Wires, Cables and Flexible
Cords.

(G) Multipurpose (MP) Cables Until July 1, 2003, cables
that meet the requirements for Types CMP, CMR, CMG,

1137

B e iy
AT §o e ie SN e

s

5

el




TR e T A L T T ea o

TN e SR 2 e B St T

B R

e

8

: @

800.182

Article 800 — Commumcations (,Qlits

and CM and also satisfy the requirements of 760.82(B) for
multiconductor cables and 760.82(H) for coaxial cables shall
be permitted to be listed and marked as multipurpose cable
Types MPP, MPR, MPG, and MP, respectively.

The deletxon ‘of. strandmg reqmrements for ﬁre alarm cable
._resulted in-an increased: number of copper ‘communications
‘cables, such as Types MPP; MPR MPG, and MP that qualify
for listing as multipurpose cable. '

(H) Communications Circuit Integrity (CI) Cable Ca-
bles suitable for use in communications systems to ensure
survivability of critical circuits during a specified time under
fire conditions shall be listed as circuit integrity (CI) cable.
Cables identified in 800.179 (A), (B), (C), (D), and (E) that
meet the requirements for circuit integrity shall have the
additional classification using the suffix “CL”

FPN: One method of defining circuit integrity (CI) cable
is by establishing a minimum 2-hour fire resistance rating
for the cable when tested in accordance with UL 2196-
1995, Standard for Tests of Fire Resistive Cables.

(I) Communications Wires Communications wires, such

as distributing frame wire and jumper wire, shdll be listed .

as being resistant to the spread of fire,

FPN: One method of defining resistant to the spread of
fire is that the cables do not spread fire to the top of the
tray in the vertical-tray flame test in ANSK/UL 1581-
1991, Reference Standard for Electrical Wires, Cables "
and Flexible Cords. Another method of defining resistant
to the spread of fire is for the damage (char length) not
to exceed 1.5 m (4 ft 11 in.) when performing the vertical
flame test for cables in cable trays, as described in CSA
C22.2 No. 0.3-M-1985, Test Methods for Electrical Wires
and Cables.

(J) Hybrid Power and Communications Cable Listed
hybrid power and communications cable shall be permitted
where the power cable is a listed Type NM or NM-B con-
forming to the provisions of Article 334, and the communica-
tions cable is a listed Type CM, the jackets 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
to the spread of fire.

FPN: One method of defining resistant to the spread of
fire is that the cables do not spread fire to the top of the
tray in the vertical-tray flame test in ANSI/UL 1581-
1991, Reference Standard for Electrical Wires, Cables
and Flexible Cords. Another method of defining resistant
to the spread of fire is for the damage (char length) not
to exceed 1.5 m (4 ft 11 in.) when performing the vertical
flame test for cables in cable trays, as described in CSA
C22.2 No. 0.3-M-1985, Test Methods for Electrical Wires
and Cables.
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800. 182 Communications Raceways

spaces Psed for environmental air and shall al
as having adequate fire-resistant and low smok
charactenstlcs

w1th the plenum test in UL 2024, Standard fo
F lber Cable Raceway.

(B) Rlser Communications Raceways Riser BT
tions rzlceways shall be listed as having adeqUzagh
resistafit characteristics capable of preventing the

of ﬁren%rom floor to floor.

fori Optical Fiber Cable Raceway.

©) General Purpose Communications Ra¢ i3
eral- purpose communications raceways sh
being qesxstant to the spread of fire.

v‘:
:'

maxm-ilum peak optxcal densny of )
optical density of 0:15, and-a maxi
tance of 5 ft when tested in accordance
Standtﬁrd for Optzcal szer Cabl

mumcatlons cable marked :
urpo$e use when uséd to enclose
markqd CMP CMR CMG Or_CM"




®

Article 810 — Radio and Television Equipment 810.1

eway marked “‘riser” is suitable for installation
ance with 800.154(B) when used to enclose

tandard for 0pttcal-F tber Cable
enuﬁed by a markmg on. its
ape, mdlcatmg ‘riser.”, A raceway

: M and for dwellmgs when used to enclose com-
ons cable'marked CMP CMR CMG_ CM or. CMX

han 2Y tiines the outside diameter of the raceway.

FPN: One method of defining resistance to the spread
of fire is that the raceways pass the reqmrements of the
rtical-Tray Flame Test (General Use) in UL 2024,
N Srandard Jor Optical Fiber Cable Raceway.

.. ARTICLE 810
adio and Television Equipment

- 810.1 Scope
810.2 Definitions
{ 810.3 Other Articles
.810.4 Community Television Antenna
810.5 Radio Noise Suppressors
ceiving Equipment—Antenna Systems
0.11 Material

810.13 Avoidance of Contacts with Conductors of
Other Systems

¥1810.14 Splices

_810 15 Grounding

R _810 16 Size of Wire-Strung Antenna—Receiving

h Station
:‘ . (A) Size of Antenna Conductors
T

e ¥ (B) Self-Supporting Antennas

810.17 Size of Lead-in—Receiving Station
810.18 Clearances—Receiving Stations
(A) Outside of Buildings
(B) Antennas and Lead-ins—Indoors
(C) In Boxes or Other Enclosures
810.19 Electric Supply Circuits Used in Lien of
Antenna—Receiving Stations
810.20 Antenna Discharge Units—Receiving Stations
(A) Where Requited
(B) Location
(C) Grounding
810.21 Grounding Conductors—Receiving Stations
(A) Material
(B) Insulation
(C) Supports
(D) Mechanical Protection -
(E) Run in Straight Line
(F) Electrode
(G) Inside or Outside Building
(H) Size
(I) Common Ground
. (1) Bonding of Electrodes
(K) Electrode Connection
[I. Amateur Transmitting and Receiving
Stations—Antenna Systems
810.51 Other Sections
810.52 Size of Antenna-
. 810.53 Size of Lead-in Conductors
810.54 Clearance on Building
810.55 Entrance to Building
810.56 Protection Against Accidental Contact
810.57 Antenna Discharge Units—Transmitting
Stations ,
810.58 Grounding Conductors—Amateur Transmittin g
' and Receiving Stations
(A) Other Sections
(B) Size of Protective Grounding Conductor
_ (O) Size of Operating Grounding Conductor
IV. Interior Installation—Transmitting Stations
810.7Q Clearance from Other Conductors
810.71 General
(A) Enclosing
(B) Grounding of Controls
(C) Interlocks on Doors

,« zonal Electrical Code Handbook 2005
JZ

)
n|'

I. General
810.1 Scope

This article covers antenna systems for radio and television
receiving equipment, amateur radio transmitting and receiv-
ing equipment, and certain features of transmitter safety.
This article covers antennas such as multi-element, vertical
rod, and dish, and also covers the wiring and cabling that
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