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operating at not over 150 volts between 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. ' 

(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. 

The exception to ,250.i40, applies only to existing: branch 
circuits supplying the appliances speciliedm 250 140. The 
grounded conductor (neutral);ofjnewly installed.branch GII- 

cuitssupplying ranges and^cjqthes^iy^sisna^ 
tedtb.be.usedTorgroundir^ 
.parts of, .the appliances,- Branch circuits installed' for hew 
appliance .installations are lequnod to pimtde an equipment, 
grounding conductor sized in accord nice uilh 250 122 lor 
S'PM'^i'igflhenon-ciin-ent-carrying metal paits;      '   "~ 

Caution should .be .exercised: to ensure that new appli- 
fnces qonne,ctedto;an: existing':branch circuit, are properly 
gWif-lecl. An-oldei appliance connected to, a new branch 
cireuit^nnist have Us 'B-wire-cord'and plug replaced with a 
-^^ctoi; cdrdcAwitti one qivthose^cottucto^bieing^d 

•equipmeijt/grounding, cqnductpi^ 
tween; .the.'.neu.tralj.and'.the^.franiej.pf the appliance;jiuist be 
liempyed Where a new range or clothes;dryer is cohhected 
t5 anexisting branch cireuitwith^ 

•coiuluGtor, in-.which the heiltfal conductor is u 
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ing the appltanceTrame;:ir nuist/be^cris\ired-that a'feiif 
jumpehis..m..place,betw^ 
ance and theTrame^ofrthe.apphance.-     * -i,...-   v': .'" 

Thergrquhded'circul^••condllcto^ of an^existing buin; 
circuit is still.permitted to be used to. ground theHrai 
an electric range, wall-mounted oven,-or coimtcr-irajn 
cookmg unit, provided aIl,.four:cdnditi6ns;6f 250.;140;'T|^ 
tiph.^are inet.;In.additipn.;:a 
the 2005 Co(/<? permits;application ofthejexcep'tio^l 
where-the existing, brahch^circuk wiring method;,dbe» 
provide'an equipment.grq'undingconductor ThereareS! 
exi'sting-branch circuits;in'whieh-'noiunetalh,cS^^ 

;with tiyree.insulkted:circuit:
:pdhduct^s^ 

groundingconductorwas used to supply'arange di cpi 
.dryen The.biire.eqiiipmentgrounding conductor was sS 
not used because: it was,pemiitted'tolgroiind..|Jie eq'mpffl1 

withthe.insulated neutral^onductor ^the NM.cable^ 
'"extra" conductor.'was on^iccbunt^otahe^factithatah;®^ 
conducton in a Type. NM cable is? to bejused ohlul|| 
equipniciU:;groiniding cqhduclor/andfcannot; feiJu^ 
grounded (neutral) :epnductor;in;theisame:.mannei as JL 
mined for an iminsulated.'conductOEJinthe^ei-vice.eriftani 
>.>..In addition to grq^ 
dryeri the grounded circuit coridiictor of Ihe.se ex)sl ing-w 
circuits.'is also;pemiittedtpbe.used to.gVdundany-jiii• 
boxes in the circuit •supplying, the appliance,, and 'f'Sm 
pigfail;and range receptade^ 
J; -Prior to;:the 1996;:.€«^,:vUseipP,the;fgfoi!ndecl era 
conductor as a grounding conductor vvas|pcim,itt> 
inslallations - In many, instances,- the wii mtj incilioiMv 

.ser,y]ce,-eiitraiice;.cabjei,\yithan,un:insulared.neiitralcohaiI 
. coveied by the cable jacket Where'Type SE c abli i^ 

to supply ranges and diyeis. the branch circm  w i  itqP 

i pipe,f pr;du'ets...;: 

Exhibit 250.51 shows an existuignnstallatiprf^n^ 
Type SE service-entiance i.able was'uscd li i 'angesFd'^ 
.'Wallfmourited 'ovens, ancilcounter-niouniecl'c'oolanSml 
Junction boxes in the supply circuit,were also pennitpf 
he grounded from the grounded neulrJ ^ondiu i'..,-"^ 

.•im 
250.142 Use of Grounded Circuit Conductor fdi 
Grounding Equipment 

(A) Supply-Side Equipment A grounded circuit copK 
tor shall be permitted to ground non-cuirent-can-yingip 
parts of equipment, raceways, and other enclosures-;at^ 
of the following locations: vialj 

(1) On the supply side or within the enclosure of 'thfi 
service-disconnecting means vS 

(2) On the supply side or within the enclosure of thelp 
disconnecting means for separate buildings as provif 
in 250.32(B) 
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Sv ,-,;rlType:SE service-entrance'cableiWilh';-,;,,''; 
'" i       insulated or uninsulated grounded 

.    neutrdlT n-'n t n |/Frmilte'l •', -'''' 

^v1' iiit 

^': 
With Grounding Conductor 

BiWI^^lAAn^existing'instanation in which the grounded' 
'^fyle'SE^rvi.ce-fentrancec'able was used for;  '•. 

fffian^^^airiftS'Of.ranges" ahd:clothes;dfyeri,'plus.:associ- 
'    gpfmef''  „on';6'oxes,-.in:accdrdarice,..withi250;140..,.:;-;;;:;. •• 

 .E'-g.i.'.-. 
^^Mtli^siipply side or within the enclosure of the main 

jmieomfecting means or overcurrent devices of a sepa- 
Kty|ienyed:system where permitted by 250.30(A)(1) 

wi^ 
mi 

imm 

ipn^Mrat-cways,',and other enclosures, only,pn; th,e • 
iSfi^Klie;';maih;disc6nh'ecringvmeans: 
'*M**,*a*w0jx^>Q^V"!,'^{--:'y: *•••.'•;•.*''••!••'••.•:-+•'.<•..••!• 

^^^Siae;.;;,Eiiuipment   Except   as   permitted   in 
^^^w|||nd,250.32(B)> a grounded circuit conductor 

ffi^^efiisedfor grounding non-current-carrying metal 
^^^^uipmbnt^on the load side of the service discon- 
ll^^^an&oi'.on the load side of a separately derived 

Sconriecting means or the overcurrent devices for 
atelyideriy.ed system not having a main disconnecting 

'^ohi: The frames of ranges, wall-mounted ovens, 
^^Svqmied cooking units, and clothes dryers under 

ymmctncal Code Handbook    2005 

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. ,•    •-., 

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 
490.74. 

Onemajor ieason^the.'grGunded circuit conductor is not 
permitted to be rrnmnded on the load side of,the.,'service 
|except-'as:permi;ttecl,i'n:2S0:30, 250 32('B)(2), and the four 
exceptions to 250 142(&)]as..ihat, should the "grounded?s^-- 
vice condnctorbeeome disconnected atany point on.lhe line 

current, raising the potential In giound ot exposed metal 
partinot normally, uueu'ded to carry^ current. This'could 
result in arcing m < n< I tied spaces and could pose a severe 

•:shoclvhazarf;.partieiilaiiyif;the path is iiiadveitently,opened1 

. by a personseryieing.br: repairing pipjiig^or ductwork, gyen 

Avould Become aparalletpatt)•With-the.grounded^conductbr, 
and there would he soi ntial diop on exposed and 

.concealed dead metal pan Hi • magnitude of this potential 
diffcience would be det iniitk ' iv the telattve impedances.. 
.dftHeequipmenti'K.'i: h i IIH -luunded,conductor 
_.      '..„  xr„'„,  ,,„,. t,n„..n„rln  

250.144 Multiple Circuit Connections 

Where equipment is required to be grounded and is supplied 
by separate connection to more than one circuit or grounded 
premises wiring system, a means for grounding shall be 
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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 receptacles 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. 

The main rule.of.250.146;requires;all equipment bonding 
jumper to-be.mstal|ed between.tMe device bpxand.the recep- 
tacle grounding tefhiiiial'Howeyeti 250.146(A) permits the 
eqiiipriiisnt bonding jumper to be"omitted wh 
yoke Ot the devieeis in directVmetMito'rmetal.cohtact with 
the metal device,box and atileast'ohe<dMheiiB'eK retention 

: washers'forUhea-eceptacle. mounting screws^s'remo'ved, as 
illustrated in Exhibit 250 52       ' 

'' :G6*er:mouhted wiring devibes: such as on tf-ui squiite 
covers, are -not ^considered'grotindedi.-Seetioh ;250;:l546'(A) 

jBon*ng|jumge§n(rt|• 
MrequirediwRerelaireGtM 
''hi i il in metatcontact* 

Exhibit.250.52 An. example;pf: a!box^mpunted. receptacle' 
atfached.to a sCirtabeboX.wherea bonding jumper ii^ 
pr6videdfaMeast orie'of the'insu!atih^;'washersrjs rerriovey:   ; •• 
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•does- not apply to-coverrraounted receptacles,'^UGJS, 

. one illustrated in Exhibit 250 53. Box-cover and'dcvibcioiij 
'binations listed as providing gioundtng tnniiiuiit^^l 
nutted      , .      ' 

;:.i<-v 2SSte 

;:-l»u^}M 
Exhibit 250.53 An example of a cover-moum->l \        ,, h • 
attached to a surface,:box where:a bonding'jumpenisfrequiti 

(B) Contact Devices or Yokes Contact devices or|y||| 
designed and listed as self-grounding shall be p 
in conjunction with the supporting screws to establishftij 
grounding circuit between the device yoke and flusml 
boxes. • ./SI 

Section 250 l'46(B) is illustiated by Exhibit 2-0*sip 
•shows a-receptacle designed'-with-'a springrCype;ground 
strap for holding the,mounting screw and estabhshiiig! 
grounding.circuit so .that an equipment,bondingyp^M 
not required.vSuch devices are iisted'as ''self-^rbuSliira 
:;;..'•:• .^:'•';•;•••••!• •'• ^^•r.-v--1"".; ••r,-'   •    ••..•--:.... i • '-'^'••ttm&Mi •   •   •     •    • •' •• ••,•.••..••..,.;   '-f'SfeS:^ 

(C) Floor Boxes Floor boxes designed for and listell 
providing satisfactory ground continuity between itHef" 
and the device shall be permitted. liP 

(D) Isolated Receptacles Where required for the reduclHj 
of electrical noise (electromagnetic interference)-"Mffl 
grounding circuit, a receptacle in which the groundin|ten 
nal is purposely insulated from the receptacle rnoant|| 
means shall be permitted. The receptacle grounding termyi 
shall be grounded by an insulated equipment grouindi 
conductor run with the circuit conductors. This grOuM 
conductor shall be permitted to pass through one oirlm 
panelboards without connection to the panelboard groundi 
terminal as permitted in 408.40, Exception, so as to termill 
within the same building or structure directly at an equipS 

SI* 
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Article 250 — Grounding and Bonding 250.148 

pSoTs^'A receptacle designed with a listed spring-type 

pWM^in 1^, MUII and eliminates the need to provide 
.piffi^^lbonding-jumiJ^t6'tl^eit)d^;in!accprd^ 

-fdiM'concl'iictor terminal of the applicable derived sys- 
iemloii'Serwice?: 

,.... jiils|,ofan.isolated equipment grounding conductor 
kUrnbt jclieve the requirement for grounding the race- 
v s^ tun and outlet box. 

„^(-^^^^^6an;isdlUtecl-groun^-type recepta- 
'^iivu.ilkvl'^iihoui ;i boridin-: iuinpei belwecn die 
icml I, i    i in the receptacle'grounding icrminal. 

istlatfcfefuipiiieiit- gioundmg conductor, as shown in 
fflllliSllislinftalletr.witk'tlie branch-circuit conduc- 

^hliefriclutto'rjmav unginate in the service panel, pass 
]||^S^^u|iaanfelswithbutlbeing connected to 
||pn*!git6iimiing bus, and terminate at theJsolated- 
','• ••   ground terminal. However, this does 

1 (ital device box from being- grounded. The 
  i-be pounded either by an; equipment 

_iM'a<^%riii with the circuit conductors'or by 
L ^tbl^'that^seives as an equipment grounding 

i   146(D), where, isolated-giound-tYpe 
li   isolated-cquiprnehtgroundingcon- 

,      ,.   ^ it an equipment; grounding tetminal ol 
^^M^pfe'oi'clehved system in the same building 

'   1'e h me'isolated equipment grounding con- 
If1,a separate building, a lai-e voltage 
11   iwLcnlnnldiniis during lightning iran- 

mocferansients'' c'ould cause damage to equipment 
W|(5i M i i I .led-^iound-type receptacle arid-present 

I^M^rlcit/ Code Handbook 

Service equipment ••' 

Neuti il 

IMS 

iiiiii 
v-;-''       '- 

:lsolated:grouncl- 
•'type receptacle . 

Mi i il I ••   •   i - i 

Equipment 
grounding: 
terminal bar     -k i Isolatectequipment 

grounding.conductor 
(insulation required) 

200; 

Exhibit250.55 An Isdlated-ground-type receptacle with.anmsu: 
lated equipment grounding'conductor.arid with the device.box . 
grounded through the: metalraceway.-. ,. . ... 
.  :v-..- •.- •';   .•:i':-;-;iv^^^:;:?-';/:;4Si.:^;:--"''".'''v- 

a shock hazard bet ween the i solated- equipment -frame, ancl 
other grounded surfaces      j. . .".   ,.       "     .:"v'r: 

The fine print note: to 250.146(.D) is a reminder that 
metallic raceways and.boxes'are still required to be grounded 
by onepf the usuaf required, methods. This,could;requiie a 
separate groundirig conductor, for e.xamplev to ground .a 
metal box in a nonmetailicraCeway system or to ground, a, 
metal box supplied by flexible m^tal.conduit.,, Where an- 
ordinary grounding-iype receptacle is being replaced with an 
isblated-ground^type receptacle, use of ah existing insulate^ 
equipment grounding epnducton as;the, isolated receptacle 
grounding- conductor could effectively defeat or serjously 
compromise the required box or raceway equipment ground 

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).       .;'• 

Wherea'irietalbbx is'iised-tna nietalraceway system and., 
there is a wire-type equipment grounding conductor installed 
in the raceway,1 it iSnot requiredthaf the wire-type equipment 
grbimding conductor beconnected to the pull box provided 
the box is effectively grounded by the metal, raceway and 
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250.160 Article 250 — Grounding ar Dnding 

the circuit cpnductons ait not.splicedorterh^ to equip- 
ment in the metal box; An example.of this provision .would 
be-.wheic conductors arc run unbroken tlirough alpull box. 

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(6) 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. 

VIII. 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 grounded as 
provided for in 250.162(A) and (B). 

Exception No. 3: Direct-current fire alarm circuits^ 
a maximum current of 0.030 amperes as specified} 
760, Part III, shall not be required to be grounded^. 

(B) Three-Wire, Direct-Current Systems The neiitato 
ductor of all 3-wire, dc systems supplying premises>iwin 
shall be grounded. 

250.164 Point of Connection for 
Direct-Current Systems 

(A) Off-Premises Source Direct-current systemsj 
grounded and supplied from an off-premises sourceS 
have the grounding connection made at one or mbreisuppl 
stations. A grounding connection shall not be madeiatar 
vidual services or .at any point on the premises wirira 

As; shown" in''the '3-wire -de- distribution systenij-in|r 
250.56.'the iiciilral.is grounded al.the otfrprcmi.sey-gi 
site.:Grounding of-a^wire' dc,.system;'would-b 
plishedjin the-same(manner. For an on-premisesigefJ 
a' grounciirig connection is required and; is l6: ^el' 
at the source of the first'.systehVdisconneclirig[rrie| 
o.vercuiTent device Other equivalent means that'lisc-e' 
rnent listerd'and identified for such use-are penmtte;d?| 

•   ;,: -•- !•• •.••••       ••.•   - :'•• •   :   •.      •  i  ,   .    /••  . :••••:•£& 

;-3-WireyH2p/24C!:V-dcpistribu1ion;System; 

Ground al 
•.generator 
'only ,• • •; 

:•-•.•• .v-c--'' 

Feeder-      ,    -h,^ 

K, -,• ;'gr6und| 

ygraurTd 

Exhibit 250.56'A 3-wire, 120/240-voltdc,distribution!syite5 
the neutral groundedatthe'pff-premises generator site,i$; 

p..',.  ' ;'- 

ftw. 

5t •'•'*•',;;'. 

(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. I: 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 supplied from 
an ac system complying with 250.20 shall not be required 
to be grounded. 

(B) On-Premises Source Where the dc system soufm 
located on the premises, a grounding connection shaH 
made at one of the following: 

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

device -..'m 
(3) By other means that accomplish equivalent systetii'f 

tection and that utilize equipment listed and identifSJ 
for the use 
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i Article 250 — Grounding and Bonding 250.174 

W^izeM Direct-Current Grounding 
RMrodeAiGonductor 

mmTOfithe'igrounding electrode conductor for a do system 
Ip^^ppeCified in 250.166(A) through (E). 

M^^mlllerThan the Neutral Conductor Where the 
pS^ffionsists of a 3-wire balancer set or a balancer 

Mamgpwithl overcurrent   protection   as   provided   in 
j|M||)!|the grounding electrode conductor shall not be 
ffiBM^aJif-tlie neutral conductor and not smaller than 8 
aW6ieoppfefeJor" 6 AWG aluminum. 

[(^^ogSrnalier Than the Largest Conductor Where the 
^v^i|is-!other> than as in 250.166(A), the grounding 

ctrodc^coiicluctor shall not be smaller than the largest 
_|TORMsuppliecl by the system, and not smaller than 8 
W^rapRer^or.6 AWG aluminum. 

^ponnected'to Rod, Pipe, or Plate Electrodes Where 
oniTeetec|tq;'rocl, pipe, or plate electrodes as in 250.52(A)(5) 

?5(M2$i)(6); that portion of the grounding electrode 
nSuStroiiat'fis the sole connection to the grounding elec- 
uej|i|lbfot;be required to be larger than 6 AWG copper 

SiJoflf-lfAWG aluminum wire. 

iDllBonnected to a Concrete-Encased Electrode Where 
ommctedlijfofii" a • concrete-encased electrode as in 

JSM^p('3);%h'at poriion of the grounding electrode con- 
Bd'HtMislthfes'ole connection to the grounding electrode 

iMp^fequired to be larger than 4 AWG copper wire. 

SpnnectedHo a Ground Ring Where connected to a 
laMplas-m 250.52(A)(4). that portion of the grounding 
KleGimasefenductor that is the sole connection to the ground- 
BfiWHte*''''''it- 
inMlKtode|shall not be required to be larger than the 
majGiptpsed':.f6r the ground ring. 

pjH^Sjirect-Current Bonding Jumper 

llffi^^msv the size of the bonding jumper shall not 
^MrajiahUhe system grounding electrode conductor 
afiffiiBoliee. 

^Mpjngrouhded Direct-Current Separately 

Herwise' permitted in 250.34 for portable and 
eMle^gmtedTgenerators. an ungrounded dc separately 
nyedMsKm^suiDplied from a stand-alone power source 

HMlsp |erigiheT-generator set) shall have a grounding 
K^oSefoncluctof, connected to an electrode that complies 

SEOTUlMfprovide for grounding of metal enclosures, 
a^^b!.es^'and exposed non-current-carrying metal 

Sal&pipmenbThe grounding electrode conductor con- 
^raphallfbeiot.the metal enclosure at any point on the 

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. 

'•'-'iik 
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250.176 Article 250 — Groundin m Bonding 
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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 ground, they shall 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. 

For .systems over...1000- volts, -the: Corfe,'permits solidly 
grounded, neutral systems that are either sihglbpoint 
gfourided-"6r'multigrounded'systems For the 2005 Code 
250.184 was reprgamzed, and new requirements for the. m- 
stallatioa of sin'gleipoint grounded systems were added. Cir.-i 
cuits supplied fr.qm a single-point grounded •system are- 
required to luive an equipnieritigrqunding conductor run with 
the circuit conductors, and this concluctor^s- not to.' be. used 
as. a.conductor for continuous hne-td-neutralload.'    , • 

(A) Neutral Conductor 
(1) Insulation Level The minimum insulation level for 
neutral conductors of solidly grounded systems shall be 600 
volts. 
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Exception No. 1: Bare copper conductors shall be p'ermii 
to be used for the neutral of service entrances and theneutj 
of direct-buried portions of feeders. 

Exception No. 2: Bare conductors shall be permiftedjl 
the neutral of overhead portions installed outdoorsu 

Exception No. 3: The neutral grounded conductor'sfiaB 
permitted to be a bare conductor if isolated fmingfflu 
conductors and protected from physical damage. 

FPN: See 225.4 for conductor covering where wittip 
3.0 m (10 ft) of any building or other structure. 

:%„ (2) Ampacity The neutral conductor shall be of sufficie 
ampacity for the load imposed on the conductor buKnoie 
than 33V3 percent of the ampacity of the phase conaucl 

lii Exception: In industrial and commercial premisesmm 
engineering supervision, it shall be permissible toJ^m 
ampacity of the neutral conductor to not less than 20'perci 
of the ampacity of the phase conductor. 

(B) Single Point Grounded System Where a singjep 
grounded neutral system is used, the following shalpppi 

(1) A single point grounded system shall be permttedj 
be supplied from (a) or (b): 

a. A separately derived system 
b. A multigrounded neutral system with an equipnS 

grounding conductor connected to the multigrouMi 
neutral at the source of the single point gfouir 

'••ill system 

(2) A grounding electrode shall be provided for the sffl 
(3) A grounding electrode conductor shall connect 

grounding electrode to the system neutral. 
(4) A bonding jumper shall connect the equipment grom 

ing conductor to the grounding electrode conductori 
(5) An equipment bonding conductor shall be prdviqedl 

each building, structure, and. equipment enclosure: 
(6) A neutral shall only be required where phase toTneftr 

loads are supplied. 
(7) The neutral, where provided, shall be insulated^ 

isolated from earth except at one location.      .fOs 
(8) An equipment grounding conductor shall be nin||t 

the phase conductors and shall comply with(a| 
and (c): -^1 

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

(C) Multigrounded  Neutral  Systems Where  a-jinul 
grounded neutral system is used, the following shaillappl 

•'pi 
(1) The neutral of a solidly grounded neutral systenMi 

be permitted to be grounded at more than one^poii 
Grounding shall be permitted at one or more/ofjd 
following locations: 
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im*. Article 250 — Grounding and Bonding 250.190 

rajftansfqrmers supplying conductors to a building or 
fotherl'structure 

JMlnderground circuits where the neutral is exposed 
^^^mead circuits installed outdoors 

llfemuiltigrounded neutral conductor shall be grounded 
iraShtfansforrner and at other additional locations by 

MStiontd a made or existing electrode. 
PlMt)|lea°st<'one grounding electrode shall be installed and 
^KMp;tepo the multigrounded neutral circuit conduc- 
^^^00 m (1300 ft). 

^M^^akimum distance between any two adjacent elec- 
jSlllpiail not be more than 400 m (1300 ft). 
^Mmlltigrounded shielded cable system, the shielding 
^fflb^grounded at each cable joint that is exposed to 

Spmmnel-contact. 

^OllSollmpedance Grounded Neutral Systems 

im^qancefgrbunded neutral systems in which a grounding 
^MraS'pusually a resistor, limits the ground-fault current, 

OiMPiimiitted where all of the following conditions are 

l^^^cdhditions of maintenance and supervision ensure 
gn||only:;qualified persons will service the installation. 
K^nci\aetectors are installed on the system. 
ine|a-rieutral loads are not served. 

Kmpedance grounded neutral systems shall comply with 
^^fewns.of 250.186(A) through (D). 

iP^^mion,:'The grounding impedance shall be inserted 
lOT^reunding conductor between the grounding electrode 
^^Mpplyisystem and the neutral point of the supply 
jgansfonneii'dr. generator. 

jH^le^ified and Insulated The neutral conductor of an 
lmpedance|grounded neutral system shall be identified, as 
p^fffllyansulated with the same insulation as the phase 

Bcpnauctors; .•• 

ystcniiNeutral Connection The system neutral shall 
Connected to ground, except through the neutral 

EMfflingisinipedance. 

Equlpment Grounding Conductors Equipment 
^mMingJtoriductors shaU be permitted to be bare and shall 

JMeeffically connected to the ground bus and grounding 
lepCpOKconauctor. 

S0188i|'|Grrounding of Systems Supplying 

m||Wfes(or; Mobile Equipment 

..mS|!Supprying portable or mobile high-voltage equip- 
^IKeathan substations installed on a temporary basic, 

IfflSpfywith 250.188(A) through (F). 

mmitiulrical Code Homlhook    2(m 
Wmw • 

Pdrtdble descnbes equipment thatiiseasily cirned from one 
location to^another.Mo&i/e describes equipment that is easily 
rtiovedOnvvheels,.treads, and.so'on.- "i 

(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. 
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Article' f — Communications Circuits 800.2 
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JSMUC Undercarpet Wire and Cable 
^purpose (MP) Cables 
ftmunications Circuit Integrity (CI) Cable 

dajRower and Communications Cable 
amiinications Raceways 

giura Communications Raceways 
'?r.i|;pmmunications Raceways 

PSnecal-Purpose Communications Raceways 

Ugslpjat are followed by a reference in brackets 
Jpltjhas been extracted from NFFA 97-2003, 
femary of Terms Relating to Chimneys, Vents, 

imiiucing Appliances. Only editorial changes 
9g|t0|the extracted text to make it consistent 

brs|^elephone, telegraph (except radio), out- 

^®on's^ slcms-, andi \£\.cp\voTve s^j sXetcvs. tvox. coravecvedi 
ffip [station system but using similar types of equip- 

nethods of installation, and maintenance. 
-Is 

mi-- • 
J&.pVj Code Arrangement, states that Chapter 8, 
Ktises,Articles.800, 810, 820, and 830, covers 
m||'fibns systems and is not subject to the require- 

ters 1-7 except where a requirement from 
is specifically referenced in Chapter 8. For 

ip;44(A)(3) references 225.14(D), 800.90(C) ref- 
||(cle 500, and 800.3(D) references 300.22(C). 
ough' information technology equipment systems 

EMSfrd for or with communications systems. Article 
Mot cover wiring of this equipment. Instead, Article 
|des:requirements for wiring contained solely within 
[jation technology equipment (computer) room. (See 

re||ilescription of the type of information technology 
|ffip|rpbm to which Article 645 applies.) Article 725 
l||requirements for wiring that extends beyond a com- 
"om^and also covers wiring of local area networks 

buildings. Article 760 covers wiring requirements for 
|rafsystems. 

fene'Cases, telephone system wiring is also used for 
^mission; this use is covered by Article 800. Tele- 
jmipany central offices are exempt from the require- 

prticle 800 by 90.2(B)(4). The format of Article 
lililar to that of Articles 725, 760, 770, and 820. 

lge|e!'830 covers network-powered broadband com- 
Km's systems. 

hi Electrical Code Handbook    2005 

FPN No. 1: For further information for fire alarm, sprin- 
kler waterflow, and sprinkler supervisory 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 removal of accessible abandoned 
communications cable. Abandoned cable increases fire load- 
ing unnecessarily, and, where installed in plenums, it can 
affect airflow. Similar requirements can be found in Articles 
640, 645, 725, 760, 770, 820, and 830. 

Mr Duel. A conduit, or passageway iot cou\eymg a\t to 
or from heating, cooling, air conditioning, or ventilating 
equipment, but not including the plenum. [NFPA 97:1.2.6] 

The definition, of. air Jwcf was added to the 2005 Code to 
provide a'tem'to distinguish between electrical ducts and 
ducts that fpfm part bf ari: erivironmental air distribution 
systeriir' •'••":. '•''   ••':•':• "   •• 

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 during a specified time under fire 
conditions. 

The definition of communications circuit-integrity (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 
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800.3 Article 800 — Comn fcatlons Circuits 

is intended.toj.ensure.-the suryivabilityof certain critical 
communications fcircuitsduring afire in a building. 

Communications Equipment. The electronic equipment 
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). 

The definition of communications equipment was addtd to 
. the 2005,Cqdeilq clearly define what associated equipment 
is. considered-part of the cotnmuhications equipment. The 
definition clearly iridicates that the power supplies' and com- 
puters are considered part of the communications equipment 
and thus are subject to requirements that apply to communi- 
cations equipment; The telephone switch shown in Exhibit 
800.1 also is considered part of telecomrhunicatiohs equip- 

.' ment and so is subject to the same requirements; The defini- 
tion correlates vyith NFPA 16, Recommended Practice for 
the Fire Protection df telecommunications Facilities. 

Exhibit 800.1 A private automatic branch exchange, one part 
of telecommunications equipment. 

Exposed. A circuit that is in such a position mil 
of failure of supports and insulation, contact wlfj 
circuit may result. 

H FPN: See Article 100 for two other defmitionslpfli 
posed. 

Point of Entrance. Within a building, the poijuflj 
the wire or cable emerges from an external walC 
concrete floor slab, or from a rigid metal conM 
intermediate metal conduit grounded to an electr6af|n| 
dance with 800.100(B). M 

Premises. The land and buildings of a user loclteS 
user side of the utility-user network point of denM 

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

See Article 100 for the definitions oi conducu~'.1^^ 
and raceway. ' isjS 

800.3 Other Articles 

(A) Hybrid Power and Communications |(||H 
provisions of 780.6 shall apply for listed hybri(|||r 
communications cables in closed-loop and'l)/^ 
power distribution. [W 

See 800.179(J) for listing requirements and ap|i 
Hybrid power and.communications cabSfi^^S 
family  residences  for other than: 'eloseipi|m 
grammed power distribution.    .'••'    ,: 

FPN: See 800.179(J) for hybrid power and coramug 
tions cable in other applications. 

M 
(B) Hazardous (Classified) Locations Comnui 
circuits and equipment installed in a location thafiH 
in accordance with Article 500 shall comply wit|||»|j 
ble requirements of Chapter 5. 

Paragraph 800.3(B) alerts users that coinm^S 
installed in locations classified m accofdaneel! 
500   -    - c        •     •• -   "-ssmfi 
Chapter 5. 

must  conform  to   the  applicablel'icqurre 

4i 
(C) Spread of Fire or Products of Combustioi 
300.21 shall apply. The accessible portionlbf^ 

s «s. 
communications cables shall not be permittedfoi 

Section 800.3(C) was revised for the:¥20|^p 
with the definition of abandoned commmmm 
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Article 800 — Communications Circuits 800.24 

S^tlbniiSOO.'SCC) requires the remoYal of accessible 
JMfCommunications cable. -•Abandoned -cable in- 
fife|loading-unnecessarily, and/ where: installed in 

ifcaiv affect airflow. Similar requirements can be 
^cles'640',:645, 725, 760, 770, 820, and 830. 
llefimtion of abandoned communications cable in 

Pguipment in Other Space Used for Environmental 
Spon 300.22(C) shall apply. 

18iInstallation of Equipment 
mi; 

Jknent electncally connected to a telecommunications 
Ipk'shall be listed in accordance with 800.170. Installa- 
oftequipment shall also comply with 110.3(B). 

^.Communication Circuit Accessories, and UL 
'ifetyvf Information Technology Equipment, Part.I: 
M'quirements, are two safety standards that contain 

^pents'fbr determining whether equipment connected 
,DqftMunicatioris hetwork'issuitable'for the'inte^ 
^Eilted.'equtpirnentthait is connected to thetelecom- 
iSons^netwbrkiandsevaluated according to other U.S. 
llpStfds is also subject to telecpmniuhicatiohs re- 
ensjippropriate for the equipment. Examples of this 

jpent^ihciude1 information   technology   equipment, 
B^^p§':equipment, and signaling equipment connected 
^fflpll/statioh The appropriate requirements contained 
^^ptapplicable safety :stairidard are extracted from UL 
^ffi|0950, of both. 

Spfcfor .test, equipment, all permanently installed 
Siffficgmponents of.the communications network are 

p^the listing requirements of 800.170. 

I 
Wption: This listing requirement shall not apply to test 
Wment that is intended for temporary connection to a 
mmmunications network by qualified persons during the 
m of installation, maintenance, or repair of telecommu- 
tions equipment or systems. 

)M Access to Electrical Equipment Behind 
Snejs Designed to Allow Access 

TOS to electrical equipment shall not be denied by an 
giulation of wires and cables that prevents removal of 

A, including suspended ceiling panels. 

-telephone.' 
'-cables • .• ^'".'C 

Method Permitted 

Exhibit 800.2 Installations of conductors and cables, which can 
prevent access to equipment or cables. Correct and incorrect 
methods are shown.   .. -. •.'.,;     • 

800.24 Mechanical Execution of Work 

Communications circuits and equipment shall be installed 
in a 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. 

Section 800.24 provides, definitive requirements for work- 
manship. Gable must be.attached to or,supported.by. the 
structure by straps, clamps, hangers, and the like. The instal- 
lation method musti not damage, the, cable.; In addition, the 
location.of the cable must be carefully evaluated; to-ensure 
that.activities and processes within the building do.not.dam7, 
age the cable. In the 2005 Code, there was. a change, to this, 
section to permit attachment to baseboards, and'nomload 
bearing walls,; Which are ndt'isWctural; coiriRo'nehts.;,The 
equipment illustrated in Exhibit 800.3 is used by ihstallefs 
of telecommunications systems to organize.cables and make 
connections in a neat and workm^like manner.'' 

I I 

ffilsraccumulation of wires and cables can limit access 
Eprrierit by preventing the removal of access panels, 
liibit'800;2:) ' v •:''••• ••••• •••      ••.-;'•,-.-;.:•:> •.--.;.-. 

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. 
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800.44 Article 800 — Communicatioi^Brcuits 

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

II. Wires and Cables Outside 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 

(B) Above Roofs Communications wires and| 
have a vertical clearance of not less than 2.5 m|8| 
all points of roofs above which they pass. 

Exception No. 1: Auxiliary buildings, such as ga^S 
the like. iil w 
Exception No. 2: A reduction in clearance abdieM 
overhanging portion of the roof to not less thqm 
(18 in.) shall be permitted if (a) not more thanWa 

of communications service-drop conductors passfi 
. roof overhang and (b) they are terminated at a I 

above-the-roof raceway or approved support. 

Exception No. 3: Where the roof has a slope.M 
than 100 mm in 300 mm (4 in. in 12 in.), a mi 
clearance to not less than 900 mm (3 ft) shall beflftf 

FPN: For additional information regarding overp 
wires and cables, see ANSI C2-2002, National Em 
Safety Code, Part 2, Safety Rules for Overhead 1^ 

800.47 Underground Circuits 
Entering Buildings 

Underground communications wires and cablef 
buildings shall comply with 800.47(A) and 80(§| 

(A) With  Electric  Light  or  Power  Condul 
derground communications wires and cables inftl 
handhole enclosure, or manhole containing eiect 
power. Class 1, or non-power-limited fire alarmi|;ir| 
ductors shall be in a section separated from sucHMffl 
by means of brick, concrete, or tile partitions orM 
of a suitable barrier. 

(B) Underground Block Distribution Wherefii 
street circuit is run underground and the circuiSt 
block is placed so as to be free from the llkeli 
accidental contact with electric light or powei| 
of over 300 volts to ground, the insulation requirerai 
800.50(A) and 800.50(C) shall not apply, insulatiri" 
shall not be required for the conductors, and busnr 
not be required where the conductors enter theifij 

•:Ma 
800,50 Circuits Requiring Primary Protecpij 

Circuits that require primary protectors as providefljiM 
shall comply with 800.50(A), (B), and (C).    ;^*£ 

(A) Insulation, Wires, and Cables Communica^ 
and cables without a metallic shield, running ffprnl 
outdoor support to the primary protector, shall'bflf 

(B) On Buildings Communications wires and cabM 
cordance with 800.50(A) shall be separated at lealil 
(4 in.) from electric light or power conductor5|nQl 
raceway or cable or be permanently separated f$nm 
tors of the other system by a continuous and fuS 
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conductor in addition to the insulation on the wires, such 
Mreelain tubes or flexible tubing. Communications wires 

i!|bles in accordance with 800.50(A) exposed to acciden- 
ontact with electric light and power conductors operating 

Mer 300 volts to ground and attached to buildings shall 
raarated from woodwork by being supported on glass, 

elain, or other, insulating material. 

TOf/on; Separation from woodwork shall not be required 
pifuses are omitted as provided for in 800.90(A)(1), or 

he, conductors are used to extend circuits to a building 
|a cable hanng a grounded metal sheath. 

I |£ntering Buildings Where a primary protector is in- 
lied inside the building, the communications wires and 

Bles shall enter the building either through a noncombusti- 
Itionabsorbent insulating bushing or through a metal 

jeway. The insulating bushing shall not be required where 
Jntering communications wires and cables (1) are in 
airsheathed cable, (2) pass through masonry, (3) meet 
requirements of 800.50(A) and fuses are omitted as 

Hjiiied in 800.90(A)(1), or (A)(4) meet the requirements 
3.50(A) and are used to extend circuits to a building 

Wfa. cable having a grounded metallic sheath. Raceways 
bushings shall slope upward from the outside or, where 
icannot be done, drip loops shall be formed in the commu- 
eauons wires and cables immediately before they enter 
jbuilding. 
feaceways shall be equipped with an approved service 

adJ-More than one communications wire and cable shall 
permitted to enter through a single raceway or bushing. 

Mduits or other metal raceways located ahead of the pri- 
to protector shall be grounded. 

00.53 Lightning Conductors 

here practicable, a separation of at least 1.8 m (6 ft) shall 
Imaintained between communications wires and cables 

Rtbulldings and lightning conductors. 
% 
I. Protection 

00.90 Protective Devices 
\§i Application A listed primary protector shall be pro- 

Med on each circuit run partly or entirely in aerial wire or 
Knal cable not confined within a block. Also, a listed pri- 

protector shall be provided on each circuit, aerial or 
iSerground, located within the block containing the build- 
jg served so as to be exposed to accidental contact with 
metric.light or power conductors operating at over 300 
ms to ground. In addition, where there exists a lightning 
posure, each interbuilding circuit on a premises shall be 

jfotected by a listed primary protector at each end of the 
Werbuilding circuit. Installation of primary protectors shall 
jko comply with 110.3(B). 

Telephone utility companies ordinarily provide; primary pro- 
tectors where telephone lines are exposed to lightning. In- 
stallers of private networks that include interbuilding cable 
should also install priihary protectors where cables are ex- 
posed to lightning. Geherallyj cable is considered to be ex- 
posed to lightning unless one or. more of the conditions in 
FPN No. 2 exist. A primary protector is required at each end 
of an interbuilding communications circuit where lightning 
exposure exists..V ...••':.'..;..  ' 

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- 
bers) 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- 
bers), 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- 

I 
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800.93 tt Article 800 — Com^Bications Circuits 

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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Exhibit 800.4 A primary proteclor.unit.tYpieaji&iiM 
merclal buildings. This unit is th^ interface3p|t|^y 
cable. ,K|i| 

.•• ••:• /-'Mm 

•M. 
tion as defined in Article 500 or in the vicinitM 
ignitible material. iiM 

Exception: As permitted in 501.150, 502.150, dnmi 

(D) Secondary Protectors Where a secondaryjproj 
installed in series with the indoor communication^ 
cable between the primary protector and the5&gu 
shall be listed for the purpose in accordance withISC 

FPN: Secondary protectors on exposed circuitsjare 
intended for use without primary protectors.'^! 

800.93 Cable Grounding 

The metallic sheath of communications c 
buildings shall be grounded as close as practlcaBl 
point of entrance or shall be interrupted as closer 
of entrance as practicable by an insulating joint £r||| 
device. Jp 

FPN: See 800.2 for the definition of point o/e|?l 
sS 
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Article 800 — Communications Circuits 800.100 

JljpOOiB.An example of 
iDcSions of listed communi- 
SaBies;"', 

iv   '•''••   • 

Plenum or other 
space used for 
environmental air "5 

Basement 

®CMP 
(not in conduit) 

(D CMR 
,. (not in conduit) 

@CMR 
p.:.;--(in conduit only 
;iM;.ln plenum) 

® CM, CMG 
(not In conduit 

' •••'   and not in same 
penetration as 
riser cables) 

Outside plant 
cable (not to 
exceed 50 ft 
within building) 

Primary protector 
(as close as practicable 
to cable entrance) 

j Grounding Methods 
iJIlOO Cable and Primary Protector 

Grounding 

Mmetallic member(s) of the cable sheath, where required 
[rae grounded by 800.93, and primary protectors shall be 

ourided as specified in 800.100(A) through 800.100(D). 

Ifcrounding Conductor. 

ffinsulation The grounding conductor shall be insulated 
Ishall be listed as suitable for the purpose. 
I 
llyiaterial The grounding conductor shall be copper or 

mer corrosion-resistant conductive material, stranded or 
Mid. 
m (MSize The grounding conductor shall not be smaller than 

I/Length The primary protector grounding conductor 
Itmil be as short as practicable. In one- and two-family 
wellings, the primary protector grounding conductor shall 
fas short as practicable, not to exceed 6.0 m (20 ft) in 

w 
H^ne-^and twoTfamily dwellings, 800,100(A)(4) restricts 

* ' jh; of the primary protector groundirigxohductor to 
ppHis restricted conductor length reduces the impedance 
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of the grounding .conductor, resulting in a lower potential 
difference between the communications system conductors 
and equipment.and the electricalconductors and,equipment 
in the building. The low.impedance.bpnding connection will 
reduce the fire hazard and shock hazard to persons in the 
event that electric utility power lines'come in contact with 
communications conductors. Section 800.100(D) requires 
bonding of communications and power grounding electrodes 
at the same building or, structure; 

See the commentary foljowing 250.52(A)(1) for infor- 
mation on v/ater pipes as grounding 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 limitation was.instituted in,the 2002 Code, 
the. predomiriarit application .was in ;one-. and stwoxfaimly 
dwellings; apartment and cbtninerciaibuildings were specifi- 
cally notiaddressed.; In the,2O05 Code,'some guidance.is 
provided for apjirtment and commercial buildings, without 
being overly restrictive because of mtersystem bonding situ- 
ations that may exist ait these facilities/The FPN' to 
800.100(A)(4) provides guidance for the treatment of the 
cable and primary prbtectbr'grounding conductor Ibhgth at 
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800.106 Article 800 — Communi( bns Circuits 

Jit if' 
Hi 

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 
a length 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 ft), a 
separate communications ground rod meeting the minimum 
dimensional criteria of800.100(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 J"he 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: 

(1) To any one of the individual electrodes de;|j| 
250.52(A)(1), (A)(2), (A)(3), or (A)(4)    | 

(2) If the building or structure served has np| 
means, as described in 800.100(B)(1) or (B)|| 
effectively grounded metal structure or to a 
or pipe not less than 1.5 m (5 ft) in length a^H 
(Vi in.) in diameter, driven, where practica||M 
manently damp earth and separated from lighg 
ductors as covered in 800.53 and at least|!^ 
from electrodes of other systems. Steam Si 
pipes or air terminal conductors (lightning|rod 
tors) shall not be employed as electrodes fq|TO 

(C) Electrode Connection Connections to grmffl 
trodes shall comply with 250.70. 

(D) Bonding of Electrodes A bonding jumpel 
than 6 AWG copper or equivalent shall be conne|ti|i 
the communications grounding electrode and p|,f 
ing electrode system at the building or structure^sg 
separate electrodes are used. 

Exception: At mobile homes as covered in S09| 

FPN No. 1: See 250.60 for use of air terminals ( 
rods). 
FPN No. 2: Bonding together of all separate el| 
limits potential differences between them and| 
their associated wiring systems. 

800.106 Primary Protector Groundin^||| 
Bonding at Mobile Homes 

(A) Grounding Where there is no mobile ;;Hon 
equipment located in sight from, and not moM 
(30 ft) from, the exterior wall of the mobile Kon|pi 
or there is no mobile home disconnecting mean| 
in accordance with 250.32 and located within|§ 
and not more than 9.0 m (30 ft) from, the exte|io| 
the mobile home it serves, the primary protectcj 
shall be in accordance with 800.100(B)(2).  W 

W (B) Bonding The primary protector groundirigl 
grounding electrode shall be bonded to the —'i: 

available grounding terminal of the mobile'^L 
copper grounding conductor not smaller than lltf" 
either of the following conditions: 

(1) Where there is no mobile home service ie| 
disconnecting means as in 800.106(A) 

(2) Where the mobile home is supplied by i 

V. Communications Wires and Cl| 
Within Buildings 

•>iiil 
Data circuits between computers are classed! 
circuits. In a typical office environment eon|i^m| 
of computers connected to a local area network 
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^||^nt as telePhone wiring. One common way to Table 800.113 Cable Markings 
T||||e&inount of cabling is to run the telephone and  
^^mtlie same cable, as illustrated in Exhibit 800.6. 
||5v56(D) requires that either a communications 
mniultipurpose cable be used for this purpose. 

./.;• Listed 

@\cpnva(\ufi\oa \ 

./i|'      .,     ^  .Workarea 

''^^m^^^S 
«f,»  •,    . ; —  

III* ,800>6 An example of telephone and data circuits in the 
m^cable. 

P&.UO Raceways for Communications 
ires and Cables 

fce communications wires and cables are installed in a 
||way, the raceway shall be either of a type permitted in 
" ^ )ter 3 and installed in accordance with Chapter 3 or a 
lb nonmetallic raceway complying with 800.182, and 
Itjllled in accordance with 362.24 through 362.56, where 
Jrequirements applicable to electrical nonmetallic tubing 

1 
MP'ion: Conduit fill restrictions shall not apply. 

illS Installation and Marking of 
pimunications Wires and Cables 
wh        ... 
m commumcations wires and cables and listed multipur- 
^.cables shall be installed as wiring within buildings. 
Kmunications cables and undercarpet communications 
m shall be marked in accordance with Table 800.113. 
l|cable voltage rating shall not be marked on the cable 
mn the undercarpet communications wire. 

|FPN: Voltage markings on cables may be misinteipreted 
po suggest that the cables may be suitable for Class 1, 
l^lectric light, and power applications. 

Wnal Electrical Code Hcmdhook   2005 

Cable Marking 

CMP 

CMR 

CMC 

CM 

CMX 

CMUC 

TVpe Reference 

Communications 
plenum cable 

Communications 
riser cable 

Communications 
general-purpose 

cable 

genetaVpurpose 
cable 

Communications 
cable, limited use 

Undercarpet 
communications 
wire and cable 

800.179(A) and 
800.154(A) 

800.179(B) and 
800.154(B) 

800.179(C) and 
800.154(D) and 

CEXl) 
m.vwj^ MA 
mA54(P) and 

(E)(1) 
800.179(E) and 

800.154(E)(2), (3), 
(4). and (5) 

800.179(F) and 
800.154(E)(6) 

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. I: 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 
from its point of entrance, does not exceed 15 m (50 ft) 

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 cir- 
cuits covered by Article 760 and network-powered broad- 
band communications circuits covered by Article 830. 
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800.133 Article 800 — Communicd 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 
shall not be required to be classifiedas 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 I, 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- 

ductors are introduced solely for power supply to cm 
cations equipment. The power circuit conductorsJjIlrM 
routed within the enclosure to maintain a mimmlg 
mm (0.25 in.) separation from the communication^ 
conductors. 

Exception No. 3: As permitted by 620.36. 

(2) Other Applications Communications wires affl|! 
shall be separated at least 50 mm (2 in.) from cmm 
of any electric light, power. Class 1, non-powerilT 
fire, alarm, or medium power network-powered brol 
communications circuits. m 
Exception No. 1: Where either (1) all of the conduM 
the electric light, power. Class 1, non-power-limjE^ 
alarm, and medium power network-powered brpcm 
communications circuits are in a raceway or iflT 
sheathed, metal-clad, nonmetallic-sheathed, Typ'dmk 
Type UF cables, or (2) all of the conductors o/commS 
tions circuits are encased in raceway. m 

Exception No. 2: Where the communications wirejm, 
bles are permanently separated from the conductonitoi 
trie light, power. Class 1, non-power-limited fire (raM 
medium power network-powered broadband commm 
tions circuits by a continuous and firmly fixed nonconM^ 
such as porcelain tubes or flexible tubing, in additumj!!^ 
insulation on the wire. 

(B) Cable Trays Types CMP, CMR, CMC, and ||K 

munications cables shall be permitted to be installed'i^g 
trays. Communications raceways, as described inrl 
shall be permitted to be installed in cable trays. 1 

Exhibit 800.7 shows overhead ladder-type, caffi^B 
contains communications cables. -.     ', 

(C) Support of Conductors Raceways shall beimi|| 
their intended purpose. Communications cables;^ 
shall not be strapped, taped, or attached by anyrralL 
the'exterior of any conduit or raceway as a means ofsf ® 

See 800.21 and 800.24, which require that conmmmuh 
cable be supported by the building structure in suchllS 
that it will not be damaged by ordinary b'uiltlmflpir 

Exception: Overhead (aerial) spans of communieffimm 
bles or wires shall be permitted to be attached to //ie|l|| 
of a raceway-type mast intended for the attachmen 
support of such conductors. m 

In some instances, the only way to achieve the|pr^M 
ance above roadways, driveways, or structure|]|^S 
a mast. The exception to 800.133(C) permits-6vermil 
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Article 800 — Communications Circuits 800.154 

Overhead ladder-type cable tray containing com- 
ipatiohs cables. 

mmunications cable to be attached to the exterior of a 
WtypemastjOnlyifthe mast is installed to support 
jinieatipnsxable. Section 230.28 prohibits the attach- 

jiiommuriications cable to a service mast. 0 

iWiring in Ducts for Dust, Loose Stock, or Vapor 
mval Section 300.22(A) shall apply. 

m54 Applications of Listed Communications 
fas and Cables and Communications 
aceways ' 

teununications wires and cables shall comply with the 
nuirements of 800.154(A) through 800.154(F) or where 
^elsubstitutions are made in accordance with 800.154(G). 

hat''the length of unlisted outside-plant cable permitted 
uilping depends on the location of the primary protec- 
]|ccordance with 800.90(B) and 800.113 Exception 

Jection 800.154(A) covers listed plenum communica- 
J|||eways. These.raceways provide limited mechanical 
|y|bn,and ease of installation,.but they are limited to 
^||MP plenum-rated cable if installed in ducts and ple- 

mp/- . " -       "       . 
Seetion 800.154(B) covers'riser raceways. Riser race- 
pjbvide limited mechanical protection and ease of 

J||ion, but they.are limited to Type CMP plenum-rated 
^^pVpe.CMR riser-rated cable if installed in risers. 
|||8(30454 lists the permitted uses of field applications 
mribus cable types. 

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

doned cables shall not be permitted to remain. Types CMP, 
CMR, CMC, 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 with 
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 gables shall not be 
permitted to remain. Listed riser communications raceways 
shall be permitted to be installed in vertical riser rims 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, CMC, 
and CM communications cables shall be used in distributing 
frames and cross-connect arrays. 

(D) Cable Trays Types CMP, CMR, CMC, 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 CMC or Type CM. Listed 
communications general-purpose raceways shall be permit- 
ted. Only Types CMC, 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. 

i 
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1 

(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 TVpe 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(1) 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. 

Table 800.154 Cable Substitutions 

Cable 
Type Use 

CMR Communications 
riser cable 

CMC, CM   Communications 
general- 
purpose cable 

CMX Communications 
cable, limited 
use 

Permitted 
References    Substitutions 

800.154(B) CMP- 

800.154(E)(1)    CMP, CMR 

800.154(E)     CMP, CMR, 
CMC, CM 

FPN: See Figure 800.154, Cable Substitution Hierarchy. 

FPN: For information on Types CMP, CMR, CMC, 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, Standardfor Safety, Communications Circuit 
Accessories, second edition. For information on listing 
requirements for communications raceways, see UL 
2024-1995, Standardfor Optical Fiber Raceways. 
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Dwellings CMX 

Type CM—Communications cables 

[A] Cable A shall be permitted to be used in place 0(11111 I r 
Figure 800.154 Cable Substitution Hierarchy. 

(A) Primary Protectors The primary protecto||W 
sist of an arrester connected between each linefen 
and ground in an appropriate mounting. Primaip 
terminals shall be marked to indicate line and||r 
applicable. ,1 

FPN: One way to determine applicable requirement 
a listed primary protector is to refer to ANSI/UI| 
1995, Standard for Protectors for Paired CoM 
Communications Circuits. 

(B) Secondary Protectors The secondary proteis 
be listed as suitable to provide means to safely hmji 
to less than the current-carrying capacity of lis|Ji 
communications wire and cable, listed telephones 
cords, and listed communications terminal equipmmfe 
ports for external wire line communications circujf 
overvoltage protection, arresters, or grounding.mnOT 
shall be connected on the equipment terminals,|(^OT 
secondary protector current-limiting means. 

FPN: One way to determine applicable requirement^ 
a listed secondary protector is to refer to UL 497|L||||| 
Standardfor Secondary Protectors for CommunfcMr* 
Circuits. 

800.173 Drop Wire and Cable 

Communications  wires  and  cables  without -al 
shield, running from the last outdoor support to & 
protector, shall be listed as being suitable for ffi|f 
and shall have current-carrying capacity as sgffl 
800.90(A)(1)(b) or (A)(1)(c). 

800.179 Communications Wires and Cables 

Communications wires and cables shall have a volta|j| 
of not less than 300 volts and shall be listed in a|| 
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Article 800 — Communications Circuits 800.179 

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

OQO; 179 requires a rating of 300 volts for the follow- 
Mhs:'      ,. 

|Q|£oordinate with protector installation requirements 
Ifprotectors are not required within a block unless 
Ipible is exposed to over 300 volts) 

iireepgnize the fact that primary protectors are de- 
jjgleid'to, allow-voltages below 300 to pass 

||GCommodate the voltages ordinarily found on a 
epfephe line (48 volts dc plus ringing voltage up to 

l(|yoits rms) 
jlperrnit communications cable to substitute for 300- 
jfeppwer-limited fire-protective signaling cable 

i, 
lEN: See 800.170 for listing requirement for equipment. 
iH 
ype CMP Type CMP communications plenum cable 

l& listed as being suitable for use in ducts, plenums, 
||other spaces used for environmental air and shall also 
jstqd as having adequate fire-resistant and low smoke- 
ucing characteristics. 

Kepmmentary following 725.82(A), FPN, for informa- 
mgitest method for wires and cables to be installed 
futlraceways in plenums and other spaces used for 
Mimental air. 

r! 
M, 
ip.N: One method of defining a cable that is low smoke- 
ijpducing cable and fire-resistant cable is that the cable 
pxhibits a maximum peak opdcal density of 0.5 or less, 
jaiitaverage optical density of 0.15 or less, and a maximum 
Bname spread distance of 1.52 m (5 ft) or less when tested 
Kaccordance with NFPA 262-2002, Standard Method 
SofJestfor Flame Travel and Smoke of Wires and Cables 
fdr Use in Air-Handling Spaces. 
It 
Hype CMR Type CMR communications riser cable 
jlte listed as being suitable for use in a vertical run in 
lift or from floor to floor and shall also be listed as 

rang fire-resistant characteristics capable of preventing 
dairying of fire from floor to floor. 

Ii'ejphimentai7 following 725.82(B), FPN, for informa- 
Dni:|/test for defining fire-resistant characteristics capa- 

greventing fire spread from floor to floor. 

|HPN: One method of defining fire-resistant characteris- 
"ups capable of preventing the carrying of fire from floor 
|i|floor is that the cables pass the requirements of ANSI/ 
PL 1666-2002, Standard Test for Flame Propagation 
meight of Electrical and Optical-Fiber Cable Installed 
Wert'cally in Shafts. 
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(C) Type CMC 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 CS A C22.2 No. 0.3- 
M-1985, 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 cable 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 Standarifor 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 CS A 
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 
(verdcal-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, /fe/er- 
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, 
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800.182 Article 800 — Communications !^miits 

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, MFC, and MP, respectively. 

The deletion of stranding requirenients. for firealarm cable 
resulted in an increased ;number ;of .copper communications 
cables, such as types MPP'M^ 
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 "CI." 

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, shall 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 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. 

(J) Hybrid Power and Communications Cable Listed 
hybrid power and communications cable shall be permitted 
where the power cable is a listed TVpe 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. 

800.182 Communications Raceways 

Communications raceways shall be listed in accord^ 
800.182;(A) through 800.182(C). 

(A) Plenum Communications Raceways PlentSlI 
munica^ions raceways listed as plenum opticalJfS 
ways shall be permitted for use in ducts, plenums|||| 
spaces psed for environmental air and shall alsoOTE 
as having adequate fire-resistant and low smokeAiOT 
characteristics. Sir*' 

FP|f: One method of defining that an optical fiterS^ 
way is a low smoke producing raceway and|ii|firel 
resistant raceway is that the raceway exhibits a ma|im|j 
peak optical density of 0.5 or less, an average^^" 
deifsity of 0.15 or less, and a maximum flame^ra^ 
distance of 1.52 m (5 ft) or less when tested in accior||||| 
with the plenum test in UL 2024, Standard forf^^^ 
Fiber Cable Raceway. 

(B) Riser Communications Raceways Riser cpnjimS 
tions raceways shall be listed as having adeqwd|| 
resistant characteristics capable of preventing ^^M 
of fire jrom floor to floor. :S" 

FPN: One method of defining fire-resistant chjtf|||| 
ticl capable of preventing the carrying of fire fron|pf" 
to floor is that the raceways pass the requireihen^^ra 
test for Flame Propagation (riser) in UL 2024, MM^

1 

foii Optical Fiber Cable Raceway. 

(C) General-Purpose Communications Racepl 
eral-putpose communications raceways shall|l|||||| 
being Resistant to the spread of fire. 

I 
The  communications  raceways  covefed^^feffllM 
through (C) are listedyraceways: useddnlflfeW^ 
general-purpose applications. This listing,mcludOT 
and fittings for the installation of cpmmurHGat||n| 
accordance with Article 800. These raeewa^^^1 

for installation of wires, cords, or cablinl^^^^ 
communicatidhs members. ' '   j 

Aj raceway marked "plenum" :is|srf8^ 
ducts,.(plenums, or other spaces used tobenworap 
in accordance with 800.154(A) when-us^^^^8" 
munic^tions cable marked CMP.-ThTs^ew^" 
maximum peak optical density of 0 5, a'maxlmu' 
optical density of 0 15, and a maximu0||am| 
tance jof 5 ft when tested in accgrd|neswl 
Standkrdfor Optical-Fiber Cable--Jtaic^^M 
is ideqtified.by a marking on its surfacefonoifll 
indica4ng-.''plenum.",A;racewayj,mar^e^gCT 
suitable for installation jn.risers wheniu|ed|^^l 
munidations cable marked "CMP or'pMiFSMa 
purpose use when used to enclose.communiea|M 
markejd CMP CMR, CMQ, orrM^kni^^g 
used to enclose communications Qable^mai^egiS 
CMGJ CM, or CMX. 

'•'ha ..•.•;.-JUS 

m 
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Article 810 — Radio and Television Equipment 810.1 

Mraceyvay marked "riser" is suitable for. installation 
lir|in accordance with 800.154(B) when used to enclose 

ucations.cable marked.tCMP or CMR. This raceway 
SJ-resistant characteristics capable of preventing the 

||l|o,£*j'^ and.it meets the test 
tMejitsofJJLZp24,.Standardfor Optical-Fiber Cable 
f^|;v',This^^ by a marking on. its 

:^|ri;piva,marker tape indicating "riser.". A raceway 
Mlsrlser^.is.dso^uitable for general-purpose use when 
Menclose comniunications cable marked CMP, GMR, 

MprCM, and fordwellings when used to enclose com- 
"te|ons.cable marked CMP, CMR, CMC, CM, or.CMX. 
feaceway marked "general purpose" is suitable for 
|a|iqn.in generalrpurpose areas in accordance with 

'when' used to enclose comniunications cable 
V'CMR, CMC, or CM, and for dwellings when 

^eriblbse communications cable marked CMP, CMR, 
UllM.'ior.CMX.---. 

ps^ceway is raceway that can be bent by hand 
pthefuse'Of tools. The smallest radius of the curve 

Jli||rMte"edge of-any bend to which the raceway can be 
mwitfiout cracking either on the outer surface or internally 
g^esl'than 21/2 times the outside diameter of the raceway. 

SFPN: One method of defining resistance to the spread 
Wpffire is that the raceways pass the requirements of the 
lyertical-Tray Flame Test (General Use) in UL 2024, 
^Standard for Optical Fiber Cable Raceway. 

ARTICLE 810 
Mo and Television Equipment 

Hebntents 
Srf ^General 

-810.1 Scope 
p..810.2 Definitions 
1 810.3 Other Articles 
»j 810,4 Community Television Antenna 
"1810.5 Radio Noise Suppressors 

^Receiving Equipment—Antenna Systems 
i810.ll Material 

iS 10.12 Supports 
|810.13 Avoidance of Contacts with Conductors of 

Other Systems 
-810.14 Splices 

|810.15 Grounding 
|810.16 Size of Wire-Strung Antenna—Receiving 

Station 
(A) Size of Antenna Conductors 
(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 ip Lieu of 
Antenna—Receiving Stations 

810.20 Antenna Discharge Units—Receiving Stations 
(A) Where Requifed 
(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 
(J) Bonding of Electrodes 

(K) Electrode Connection 
III. 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 Transmitting 

and Receiving Stations 
(A) Other Sections 
(B) Size of Protective Grounding Conductor 
(C) Size of Operating Grounding Conductor 

IV. Interior Installation—Transmitting Stations 
810.70 Clearance from Other Conductors 
810.71 General 

(A) Enclosing 
(B) Grounding of Controls 
(C) Interlocks on Doors 

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 

I 
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