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Special Conditions 

CHAPTER E-700 

EMERGENCY SYS 'IBJ.VIS 

A. General 

The provisions of this Chapter apply to the installation, operation and main

tenance of circuits, systems and equipment intended to supply illumination and :r;ower 

i:t1 the event of failure of the normal supply or in the event of accident to elements 

of a system supplying r:cwer and illumination essential for safety to life and prop~· 

erty where such systems or circuits are legally required by Municipal, State, Fed

eral or other Codes, or by any governmental agency having jurisdiction. 

Note 1. Emergency system!3 are generally installed in places of assembly where 

artificial illumination is required, such as buildings subject to occupancy by large 

numbers of persons, hotels, theaters, s:r;orts arenas, hospitals and similar institu

tions. Emergency systems may provide fDWer for such functions as essential refrig-· 

emtion, operation of mechanical breathing apparatus, ventilation when essential to 

mah1tain life, illumination and r:ower for hospital operating rooms, fire pumps, fire 

alarm systems, industrial processes where current interruption would produce serious 

h~zards, public address systems and similar functions. 

Note 2. See Wisconsin Administrative Code rules Ind 54.06(2), Ind 55.11(1), 
Ind 56.08, Ind 51-15 and Ind 57.11 for specification of locations where emergency 

lighting is considered essential to life safety. 

Note 3. The methods of supplying exit and emergency illumination in existing 

buildings Will be determined in each individual case. 

E-2QQ&!h_Qthe r_fi§.911i rem~nta. 

All requirements of the Wisconsin State Electrical Code shall apply to eme1"gency 

systems, except as modified by this Chapter. 

' . 
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All equipnent shall be approved for use on e-mergency systems. 

E..-ZOO,.Qk.e.._ .:re§t.§._fmg Hai.,n·~ en.BJlg,.e. 
author.i. ty having jurisdiction 

(1) Tqe/ . · shall conduct (\r witness a test on the com-

plete system u;.::on installation and periodically afterward. 

(2.) Systems sha.11 be tested periodically on a. schedule acceptable to the 
authority having jurisdiction 

to assure their Jnaintenance in proper oparating condition. 

(.3) Where battery systems or unit equipnents are involved, including batteries 
authority having jurisdiction 

used for starting or ignition in auxiliary engines, the/ , 

shall :require periodic :maintenance. 

(4) A wri·tten record shall be kept of such tests and mainten~nce. 

~~1Q.Q.Q5. Ca,.rasit;y. 

Emergemw systems shall have adequate caps.city and i~ating for the emergency 

operation of all equipnent connected to the system. 

B. Sources of Power 

E.-700~6 .J,;i;:s.t.!lms. 

(1) Current supply shall be such that in event of failttre of the norm.al sup

pJ.y to or within the bUilding or group of buildings concerned, emergency lighti..rig, 

or emergcmcy :i;:ower, or both emergency lighting and power will be immediately avail.;. 

able. The supply system for emergency purposes may comprise one or more of 'l:ihe 

types of system covered in E-700.07 to E-700.10. Unit equipu1Jnts in acoordanoa 

with E-700.22 shall satisfy the applicable requirements of this Chapter. 

(2) Emergency auxiliary sel'V'ica supply from a. storage batter;, generator, 

etc. when used to replace a pg.rt or all of normal service, shall be provided with 

a double throw switch or throw over switches mechanically interlocked to prevent 

energy from flowing into the normal source of supply. 

(3) Consideration must be given to the type of service to be rendered, 

whether of short time duration, as for exit lights of a theater, or of long dura

tion as for supplying emergency power and lighting due to a long period of current / 
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f'ailu:re from trouble either inside or outside the building, as in the casa of' a. 

hosfd.tal. 
(4) The emergency service switch shall be identified. 
Note: Assignment of degree of rellabiJ.i ty of the recognized emergency supply 

system depends ur:on the careful evaluation of the variables at each particular in-

stallation. 

l::Z0.0...:.Q7. St.Q~g,q B;W,..m. 

(1) One .service, in accordance with Chapter E-230, and a storage battery of 

suitable rating. and capacity to supply and main·tain at not less than 91 per cent o:f 
·. 

system voltage the total load of the circuits supply emergency lighting and emer-

gency !X'Wer for a period of at least ! hour. 

(2) Batteries whether of the acid or alkali type shall be designed and con-

structed to meet the requirements of emergency service. When of the lead-acid 

type, this shall include low gravity acid (l.20 to 1.22 SP-GR), relatively thick 

and rugged plates and separators, and a transparent jar. 

E-'70Q.!QA_.. G~o.i:-.._r~ Se;t.i 

One seJ'.'Vice, in accordance with Chapter E-230, and a generator set driven by 

some form of prlme mover and of sui'f'icient capacity and proper rating to supply cir

cui ts carrying emergency lighting or lighting and p::>wer, with suitable means for 

automatically starting the prime mover on'I. failure of the normal service. (See 

E ... 7QQ.04) 

:fil-790.02 .. _sewrate SeD(ice. 

Two sexvices, each in accordance with Chapter E-2.30, widely separated electric

ally and ,rhysically to minimize !X'SSibility of simultaneous interruption of supply. 

Note: 'Ihis method is not acceptable as a source of :i:ower for emergency light

ing or i:ower occup'.1.ncies where people are housed, asserohled, confined or congregate<! 

as follows; 

/ 
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l!µmber ot f ersons 

1. Over 30. 

2. Over aJO. 

,3. Over 400. 

Tx~cal OccJ»?EUlgies 

hospitals, clinics, homes :fb r the aged, 
nursing homes, childrens' homes, 
asylums and similar buildings; also 
natator:i.ums. 

theaters, assembly halls, dining rooms, 
librar:i.es, stores, hotels, motels and 
similar buildings. 

apartment buildings, dormitories, office 
buildings, convents, factories and 
similar buildings. 

E:--700,JO, Cgnnection Ahead, of Sernce Disconnegting Me8.D§• 

Connections on the line side of the main service if sufficiently separated 

from main service .to prevent simultaneous interruption of supp].y through an occur

rence within the building or group of buildings served. Feeder conductors enter

ing a separate building may be considered service conductors as far as emergency 

supply is concerned. 

Note: Ref er to note following E-700009 for listing of occupancies where this 

method is not acceptable as a source of power for emergency lighting or power. 

;m-700.11. Auxiliarv Source. 

The requirements of E-700.05 and E-700.06 shall also apply to installations 

where the entire electrical load on a service or sub-service is arranged to be sup-

plied from a second source. Current supply from a standby power plant shall satis

fy the requirements of availability in E-700.06. 
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Audible and visual signal devices shall be prnvided where practicable for the 

following purposes: 

(1) 

(2) 

(3) 

To give warning of derangement of the emergency or auxiliary source. 

To indicate that the battery or generator set is carrying load. 

To indicate when battery charger is properly functioning. 

C. Emergency Circuits for Lighting and Power 

~~7Q.?~~~dium-~~rg§ncy BrnQ.h . .Qir,cuj;t~~ 

No appliances and no lamps, other than those specified as re~1ired for emer

ge~cy use shall be supplied by emergency lighting circuits. 

J;l'=l.Q,Q.~_Em.en;:en.mc, Ill_uminati on. 

(1) Emergency illumination shall include all required exit lights and all other 

Ug2-its specified as necessary to provide sufficient illlunination. 

(2) Emergency lighting systems should be so designed and installed that the 

f&5.lure of any individual lighting element, such as the burning out of a light bulb, 

cannot leave any space in total darkness~ 

E::::'ZD..Q:.J.2_. _Circuj. ts fg r:-,~J!l&l'f."~ncy Lj i;ht.ing. 

Branch circuits intended to supply emergency lighting shall be so installed as 

+o nrovide service immediately when the normal supply for lighting is interrupted. 

2uch installations shall provide either one of the following: 

(1) An emergency lighting supply, independent of the general lighting system 

with provisions for automatically transferring, by means of devices approved for the 

purpose, the emergency lights upon the event of failure of the general lighting sys

tem supply. 

(2) Two or more separate and complete systems with independent power supply, 

each system providing:sufficient current for emergency lighting purposes. Unless 

both systems are used for regular lighting purposes and are toth kept lighted, means 

shall be provided for automatically energizing either system upon fa11ure of the 
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other. Either or both systems may be part of the general lighting system of the 

protected occupancy if circuits supplying lights for emergency illumination are in-

stalled in accordance with other rules of this chapter. 

~::70Q.:.J.6. Ch~y,it~ for JL.~r~en~Jil:· 

For branch circuits which supply equipment classed as emergency, there shall 

be an emergency supply source to which the load will be transferred automatically 

and immediately upon the failure of the normal supply. 

E-7QQ:.l.7 ·-I~tfr:J.!2.ut .. Wmue" 

Emergency c:i.1·c1.1.it wiring shall be kept entirely independent of all other wiring 

and equipment anJ. zha.11 not. enter the same raceway, box or cabinet with other wiring 

except: 

Except:i..on l\To. 1. In transfer switches. 

Exception N0. 2. In exit or emergency lighting fixtures supplied from two 

sources. 
D. Control 

~ -?Q.Q.!.18 ·-~-.E~<w.i.I§lls.t~· 

(1) The switch or switches installed in emergency lighting circuits shall be so 

arranged tha.t only authorized persons will have control of emergency lighting except~ 

Exception No. 1. Where tw6 or more single throw switches are connected in 

parallel to control a single circuit, at least one of these switches shall be access

ible only to e:c_thorlzed persons. 

Exc.er./J_(m No. 2. Additional swi·tches which act only to put emergency lights 

into operation but not disconnect them are permissible. 

(2) Switches connected in series or three and four way switches shall not 1:B 

used. The· emergency service switch shall be identified. 

~~l<i=.~Switch LQQ~ll· 

(1) All manual switches for controlling emergency circuits shall be in loca

tions convenient to authorized persons responsible for their actuation. In places 

of assembly such as theaters a switch for controlling emergency lighti:rg systems shall 
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be located in the lobby or at a place conveniently accessible thereto. 

(2) In no case shall a control switch for emergency lighting in a theater or 

motion picture theater be placed in a motion picture projection booth or on a stage, 

except that where multiple switches are provided, one such sWitch may be installed 

in such location when so arranged that it can energize,but not disconnect the cir

cuit. 

E-700. 20. Otl;t_er Swi tghes. 

(1) ~r:ior Lights. Those lights on the exterior of the building which are 

not required for illumination when there is sufficient daylight may be controlled by 

an automatic light-actuated device approved for the purpose. 

(2) tl,Q,.§;pi taLQorridgr,P.• Switching arrangements to transfer corridor lighting 

in patient areas of hospitals from overhead fixtures to fixtures designed to provide 

night lighting may be permitted, provided the switching system is so designed that 

switches can only select between two sets of fixtures and cannot eA~inguish both 

sets at the same time. 

E. Overcurrent Protection 

&=7Q.~1. Accessibilili. 

The branch-circuit overcurrent devices in emergency circuits shall be access-

ible to authorized persons only. 

F. Unit Equipments 

E=.'('.00.22. lJnil Eaui;grnents. 

(1) Where permitted by the administrative authority, in lieu of other methods 

specified elsewhere in this chapter, individual unit equipments for emergency illtlTil

ination shall consist of (a) a battery, (b) battery charging means when a storage 

battery is used, (c) one or more lamps, and (d) a relaying device arranged to ener

gize the lamps automatically UfOn failure of the nor.mal supply to the building. The 

batteries shall be of suitable rating and capacity to supply and maintain at not less 

than 91 per cent of rated lamp voltage the total lamp load associated with the unit 
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type shaJ.l be designed and constructed to meet the requiremell'~S of emergency sarviee. 

W.hen of the lead-acid type the storage 'battery shall have a transparent jar. 

'.2) \ . Unit equipments shall be permanen·bly fixed in place (i.e. no·b po:ct,a'ble) 

and shall have all wi:r·ing to each unit installed in accordance with the requ.ire.men't.s 

of any of the wiring methods in·Chapte:r E-300. They shall not be com1e.cted by .fle;,:;-

ible cord. The supply circuit between th'3 unit equipment and the se1vice, feedera, 

or the branch circuit wiring shall l:e installed as required by E-700.J.7. Eme:i:·genc;t 

illumination fixtures which obtain i=ower from a unit equipnent and are not. Plrt of 

the unit equipment shall be wired to the unit equipment as required by E~-700.17 and 

by one of the w:ir.i.ng methods Clf Chap~ver E-300. 

·~ -"1f\f1Q 2'A ''M'~ ...,..,.. e,., .., ....,.,., :.r • • 
~.:.~~.~-ll~· 

(1) The energy for operation of fire alarm systems shall be taken from sources 

suited ·i;o the design of the system. Batteries on systems of' less than 110 volts shall 

not be used. or 120-208 volt (3-phase, 4-w.t.re} 

(2) A 3--wire 110-220 volt/service will be accepted for supervised systems pro-

vided the operating cur·rent is secured from one ungro1.llldec1 conductor and the neutral 

or grounded conductor and the current for operating trouble signal or signals is se-

cured from th'3 other ungrounded conductor and the neutral or grounded conductor. 

(3) Electrical wiring in connection with fire ala.rm systems shall be installed 

in rigid metal conduit, flexible metal conduit, electrical metallic tubing or surface 

metal raceway. .Armored cable (metal) may be used where it can be fished in hollow 

spaces of walls or partitions in apartmen't;s or rooming houses not over three sit> r.i.es 

in height. Wher<-J the wiring is subject to excessive moisture or severe mechanical 

injury, rigid metal conduit shall le used. The smallest size conductor to be used 

in any fire alarm systelr, in a building over three stories in height shall be No .. 14 

AWG or No. 16 MIG for buildings not over three stories in height. The w.i.res shall be. 

provided with insulation suitable for use on circuits not exceeding 6oO volts. Fi~ 

I 
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alarm systems shall be connected to the line side of the main service switch or to 

the emergency feeder through 2 single i.X;le breakers or switches used for no other 

purpose and arranged so they can be locked in the 11on 11 position, and under the sup-

eI'ITision of a qualified person. The breaker and switches shall be identified by a 

red color. Two pole breakers shall not be used. 

Note: See Ind 51.24 of the Wisconsin Administrative Code for general require-

ments covering fire alarm systems. 

CHAPTER E-710 

OVER 6oO VOLTS - GENERAL 

A. General 

This Chapter applies in general to all circuits and equipment operated at more 

than 6oO volts. For specific installation see the chapters referred to in E-710.02. 

Installat;i.QJ:k'LQ.Qvered in Othg_,r .Qh.~rotj;!J:g. . -
Provisions applicable to specific types of installations are included in Chap

ter E-230, Services; Chapter E-4JO, Motors, :Motor Circuits and Controllers; Chapter · 

E-450, Transformers .and Transformer Vaults; Chapter E-460, Capacitors; Chapter E-73-0,, 

Outside Branch Circuits and Feeders; Chapter E-L~10, Lighting Fixtures, Lampholders, 

Lamps, Receptacles and Rosettes; Chapter E-6oO, Electric Signs and Outline Lighting; 

Chapter E-660, X-Ray Equipment, and Chapter E-665, Inductive and Dielectric Heat 

Generating Equipment. 

Circuit conductors shall be suitable for the voltage and the conditions under 

which they are installed. They shall be installed in rigid metal conduit, in race-

ways or ducts or as open runs of metal armored cable suitable for the use and pur-

pose. 

Exception: In locations accessible to qualified ~rsons only, open runs of 
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non-metallic sheathed cable, bare conductors and bare bus bars may also be used. 

~-710.&~sis}-;9pvere£l.J.nflulated, Conductors - Ooon_~ta;J..J.g;tiQ..u. 

Open runs of braid-covered insulated conductors shall have a flame-retardant 

braid. .When the conductors used do not have this protection a flame-retardant sat

urant shall be applied to the braid covering after installation. This treated braid 

covering shall be stripped back a safe distance at conductor terminals, according to 

the operating voltage. This distance should be not less than one inch for each kil-

ovolt of the conductor-to-ground voltage of the circuit, where practicable. 

Where rubber-insulated conductors for permanent installations operate at vol-

tages higher than those indicated in Table E-710.05 and under the conditions men-

tioned, they shall be of a type having metallic shielding for the purpose of con-

fining their dielectric field. 

Table E-710 .05 

Shielding of Rubber-Insulated Conductors 

Voltage in Kv (L-L) Above which Shielding is 
Required 

--~----~----------·-----
NqJ.1.]p~.l G ro:i;ruJ,rui 

Ozone 
Metho<'l of Installation 

Fibrous 
Covered 

---~ .. --......._,,_..--.._-..-.. ____ . ____ _ 
In me:·,:·llic conduit or 
troug•: '7! J::ove grade l·)Cated 
indoo '.';:; and ir!. dry locations 

Sh1~le conductor • • •• 
Mu1'-,i-conducto r • • • • 

Underground ducts and con-

. . 2 
2 

duits and other wet locations 
SiYJgle conductor • • • • • • 2 
Multi-conductor • • • • • • 2 

On insulators -

Resistant 
Jacket 

Covering 

Only multi-conductor Not required under 5 Kv. 

(Table continued next page) 

Neutra] 

Fibrous 
Covered 

2 
2 

2 
2 

j 

Ung:w~d 
Ozone 

Resistant 
Jacket 

Covering 

3 
5 

3 
5 

5 



(Table E-710 .05 continued) 

Directly in soil -
Single conductor 
Multi-conductor 

• • • • • • 
• • • • • • 
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3 
5 

-------..... ·-·-~-------

3 
5 

*It is prestuned that installation conditions will be .. such as to maintain a high 

level of jacket surface resistivity and so minimize the p:>ssibility of destructive 

discharge. Pulling dry or the use of insulating type pulling lubricants will help 

attain these conditions. Where surface contamination cannot be prevented and high 

surface resistivity cannot be maintained, metallic shielding shall be used at over 

3 kv. 

Note: Metallic sheathed single or 3-conductor cables require no metallic 

shielding for voltages 5 kv and less. In the case of p:>rtable equipnent cables it 

is good practice to specify shielding for all voltages above 2 kv. 

**For three single conductor cables, cabled together without overall outer cover-

ing, the value is 5 h'V. 

E -710 .06. Grouug~ of Shield.i.ng_ Tape. 

The metallic shielding or any other static voltage shields on shielded cable 

shall be stripped back to a safe distance according to the circuit voltage, at all 

terminations of the shielding, as in p:>theads and joints. At such p:>ints, suitable 

methods such as the use of p:>theads, terminators, stress cones or similar devices 

shall be employed fo:r stress reduction and the metallic shielding tape shall be 

grounded. 

Wiring and equipment installations shall conform with the applicable provisions 

of Chapter E-250. 

E-710.08. Mo;isture .. or Mechanic.§.J._J.mtection .f.,Q_rJ1etaJ. fill~.athed Q.a~. 

Where cable conductors emerge from a metal sheath and where protection against 

moisture or mechanical injury is necessary, the insulation of the conductors shall be 

protected by a pothead or other approved means. 
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B. Equipment - General Provisions 

.. ' 

Indoor electrical equipment installations shall conform· with E-710.10 (1)-(3). 

(1) In Public Pl~§· In places which are regularly open to the public, elec-

trical installations shall conforra with E-710.31 to E-710.)6 inclusive. 

where access is normally restricted to persons employed on the premises, enclosure 

of electrical installations is not mandatory provided that: (a) No live parts are 

exposed or readily accessible; (b) The associated conduits or armored cables ter-

minate in, and are securely fastened to, the terminal chamber, casing or enclosure 

of the equipment • 

(3) In Places_A~siqle to ~ied-1:.!ll:rn Onlz. Electrical installationz 

shall conform with E-710.31 to E-710.36 inclusive. 

Outdoor installations shall be accessible to qualified persons only. Installa-

tions are considered to be accessible to qualified persons only where enclosed as 

provided in E-710 • .31 or when isolated by elevation. Live parts are deemed to be 

isolated by elevation (1) where the clearance to ground and to buildings conforms 

with Chapter E-730 for outdoor installations, and (2) as provided in E-710036 for 

locations accessible to qualified persons only. 

C. Equipment - Specific Provisions 

(See also references to specific types of installations 
in E-710 .02) 

(1) Circuit-Breakers. 

(a) Indoor installations shall consist of metal-enclosed units or fire-

resistant cell-mounted units except that open mounting of circuit-breakers is per-

missible in locations accessible to qualified persons only. 

(b) Circuit-breakers used to control oil-filled transformers shoulr1 be 
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located outside the transformer vault •. 

(c) Circuit-breakers shall have a means of indicating the open and closed 

position of the breaker at the point(s) from which they may be operated. 

(d) Oil circuit-breakers shall be so arranged or located that adjacent 

rea.dily combustible structures or materials are safeguarded in an approved manner. 

Adequate space separation, fire-resistant barriers or enclosures, trenches contain

ing sufficient coarse crushed stone and properly drnined oil enclosures such as 

dikes or basins are recognized as suitable for this purpose. 

(2) ~H~rs ®d..EY-fill~ 

(a) Fuses which expel flame in opening the circuit shall be so designed 

or arranged that they will function properly without hazard to persons or property. 

(b) Fuse holders shall be designed so that they can be de-energized while 

replacing a fuse unless the fuse and fuseholder are designed to permit fuse replace~ 

ment by qualified persons using equipment designed for the purpose without de-ene:-c

giz:i.ng the fuseholder. 

(c) When high voltage fused cutouts are installed in a building or a trans

former vault, they shall be of a type designed for use in buildings. Where such cut~ 

outs are not su:i.table to interrupt the circuit manually while carrying full load, an 

approved sw:l tch or contactor shall be provided which is capable of interrupting t~'le 

entire load. In addition, the cutouts shall be interlocked with the approved inter

rupter or bear a conspicuous sign reading 11 Do Not Open Cutout Under Loadn. 

(d) 1he cutouts shaJJ. be so located that they may be readily and safely 

operated and re··fused. Fuses shall 1:e accessible from a clear floor space. 

(3) loq,fi Int,S!.1".!!J.J?jj~rs. Load interru.pter switches may re used providing suit

able fuses or circuit-breakers are applied in conjunction with these devices to 

interrupt fa.ult, currents. When these devices are used in combination they shall be 

so coordinated electrically that they will safely withstand the effects of closing, 

carrying or interrupting all :£XlSSible currents up to the assigned maximum short-cir-

cui t rating. 
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.. 
E-710~2.!..-- I,gQl..atir+s, li§ill.:U~· 

Means shall be provided to uonpletely isolate an i tern of equipment. '.l'he use of 

isolating switches is not necessary where there are other ways of de-,.ene.~gizing· the 

equipment for inspection and repairs. Isolating switches should be interlocked with 

the associated circuit interrupting device to prevent their being opened under load, 

otherwise signs warning against opening them under load shall be provided. Barriers 

should be provided on both sides of each pole of indoor open-type isolating switches. 

A fuseholder and fuse, designed for the inrpose, may be used as an isolating switch. 

D. Installations Accessible to Qualified Persons Only 

Electrical installations in a vault, room, closet or in an area surrounded by 

a wall, screen or fence, access to which is controlled by lock and key or other 

approved means, are considered to be accessible to qualified persons only. The type 

of enclosure used in a given case shall be designed and constructed according to the 

nature and degree of the hazard (s) associated with the installation. Chapter E-450 

covers minimum construction requirements for oil-filled transformer vaults. 

Note: Isolation by elevation is covered in E-710 .11 and E··710.36. 

(1) They may be installed in conduit; in duct systems; as metal-armored cable; 

as bare wire, cable and buses, or as non-metallic sheathed cables or conductors as 

provided in E-710.03 to E-710.06 inclusive. Bare live conductors shall conform with 

E-'710033 to E-710.36 inclusive. 

(2) Insulators, together with their mounting and conductor attachraents, when 

used as supports for wires, single conductor cable8 and bus bars, shall be capable 

of safely withstanding the maximum magnetic forces which would prevail when two or 

more conductors of a c:i.rcui t were subjected to short-circuit current. 

(3) Oy,;en runs of insulated wires and cables, having a bare lead sheatl1 or a 

braided outer covering, shall be supported in a manner designed to prevent physical 

damage to the braid or sheath. Supports for lead covered cables shall be designed 
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to prevent electrolysis of the sheath. 

The minimum indoor air separation between bare live conductors and between such 

conductors and adjacent surfaces shall be not less than the values given below. This 

rult:> a.pp1:.es to in·terior wiri.ng des:i.gn and construction$ It does not a11ply ·to the 

spn.ce sep=i.!'a.tion providad in 3lectrical apparatus and wiring devices. 

Circuit 
Voltage 

5,ooo 
J.5$0GO 
25,000 

Table E-710.33 

Minimum £\ir Separation in Inches, Indoors~~ 

Between Bare Live 
Conductors 

Between Bare Live 
Conductors and 

Adjacent Surfaces 

Jo5 2$5 
7 5o5 

11 805 

*The VEc}ues given are the minimum r:errnissible space sepuation under favorable 

sewice conditions., They should be increased under unfavorable service conditions 

or whe:rever space limitations permit.. Proportional values may be used for inter-

mediate voltageso 

Live parts shouJ.d be enclosed, isolated or guarded against possible accidental 

contact" 

'Jo:r.)d.ng space not less than the distances given in Table E-710 .. .38, shall be pro-

vided in bee t..i.ons where it is necessar'/ to work in close proximity to live parts .. 

The dicta:1ce f:r.om Tihe floor, grotmd, or other worki.ng surface, to open-type 

isolating switches, r·usetolders or other unguarded live :t:arts should be not less 

than the values g1.ven in Table E-710 .37. 
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'l'able E-710 .J? - Isolation by Elevation 

(See E-710.36) 

Distance of Live Parts Above the Floor or Other Working Surface 
'-~--·-.------ ..,.,,. .. .._......,...__ .. _ .............. ~ ...... -~.-.,---~--· ... -·,__-~.,.-~. ,._,..._.....__..... .. -----.-.-;.-_ .... _, .... - ...... no._..____ .......... 

Minimum Vertical Clearance 
of Unguarded Pa!~S 

Voltage Between Phases Feet Inches 

--------... --------~-----... ·----------Col 
2300 
66oo 

11000 
22000 
.33000 
MOOG 
6E:ooo 
88000 

110000 
132000 

--y- ----- ···-o 
8 0 
8 0 
9 0 
9 3 
9 6 
9 10 

10 5 
11 0 
11 7 
12 2 

- ....... ~ -------..-~~ .... ~----·-Ir>'\. ... ,..------.. ------............. ,._....,~-----
Note: Interpolate for Intermediate Values. 

Table E-710 .38 - Working Space 
(See E-710.35. For voltages 600 and less, see E-195.15) 

Minimum Clear Space Adjacent to Live Parts 

Minimum Horizontal Clearance 
of Unguarded Parts 

Voltage Between Phases Feet Inches ___ __...... .. _.,_ - -~------- .... ~---·_. ... ---.. -· .,,_ ____ . ___ ,._._~- -~....__..---...._ ... 

Col 
2300 
6E:oo 

llOCO 
22000 
33000 
M.ooo 
6E:oCO 
88000 

llOCOO 
132000 

.3 
3 
3 
3 
3 
L~ 
4 
4 
5 
6 
6 

2 
3 
4 
6 
9 
0 
4 

11 
6 
l 
8 

_...__U-_____ ...._ ..,.,_,_. --·"""''" ....,.,.. . ....-~-· ------·...-...~ ............ .,_.--.---·-.. ,..~ ... -·_._. -""'''P~ ...... ~ ---·""'~ 

Note: Interpolate for Intermediate Values. 
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CHAPTER E-720 

CIRCUITS AND EQUIPMENT OPERATING AT 
LESS 'lHAN 50 VOL 'IS 

'Ibis chapter shall apply to installations operating at less than 50 volts, 

·direct current or alternating current, except such as are treated in Chapters E-650 

and E-725. 

E-7;?.Q .. 02. Hazardous I:iocations. 

Circuits or equipment coming within the scope of this chapter and installed in 

hazardous locations shall comply with the appropriate provisions of Chapters E-500-

E517 inclusive. 

E-720.Q3. Lar"er Qyrrent at Lo}ler Voltage. 

Conductors, devices> and equipnent shall have current ratings sufficient for 

the greater current required to deliver equal power at the lower voltage than at 

usual voltages. 

Conductors shall be not smaller than No. 12, and for appliance branch circuits 

supplying more than one appliance or appliance receptacle, conductors shall 1:e not 

smaller than No. 10, (See E-300.0l) 

Not more than 8 lampholders or receptacles, nor a total load of more than 320 

watts, shall be supplied by a branch circuit. Motors or appliances of rating more 

than 320 wa.tt.s shall have a separate branch circuit. 

E-720 .06. -1.~hol9Ju'ii• 

Stan~l.Prd lampholders of rating not less than 660 watts shall be used. 
I 

Note: This requirement does not apply to limited low voltage industrial light,-

ing systems. Smaller lampholders may re used for low voltage lamps in connection 

with sewing machines and similar devices. 
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Receptacles shall have a rating not less than 15 amperes. 

g_.:720.0~Recfllltacl§.§_E.eguir§.d. 

Receptacles of not less than 20-ampere rating shall be provided in kitchens, 

laundries, and other locations where portable appliances are likely to b3 used. 

ll!:720 .09. Overcurrent P roteQ.;l{ion. 

Overcurrent protection shall comply with the provisions of Chapter E-240. 

11::720. lQ. Batt.fl;ci..<2!?..• 

See Chapter E-4BO. 

E.::7,g(hlL-...Q1ouodj,ng. 

See E-2506008 and E-250.045 (3). 

CHAPTER E-725 

REMOTE-CONTROL, LOW-ENE:OOY POWER, LOW-VOLTAGE 
.AND SIGNAL CIRCUITS 

A. Scope and General 

Provisions of this chapter shall apply to remote·-control circuits, including 

low-voltage relay switching, low-energy :r:ower circuits, low-voltage :i;:ower circuits 

and signal circuits, as defined in Chapter E-100, Definitions. 

Note: The provisions of this chapter are not intended to apply to remote-con~ 

trol, low-energy or signal circuits which form an integral part of a device or 

appliance. 

Circuits or equitinent coming within the scope of this chapter and installed in 

hazardous locaiions shall also comply with the appropriate provisions of Chapters 

E-500-E-517 inclusive. 

Remote-control and signal circuits shall be classified as follows: 
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(1) CJas.s l Circuits. Control and signal circuits in which power is not 

limited in accordance with E-725.31. 

(2) Qlass 2_..Qj.,r:cuits. Control and signal circuits in which the power is 

limited in accordance with E-·725031. 

~.-725.04. Low=;filn~rzy_PQli.§:t: CiJ:m;iJ ts. 

Circuits which are neither remote-control nor signal circuits, but which have 

the power limited in accordance with E-725.31 shall, for the pur:µ)se of this code, 

be treated as Class 2 remote-control circuits. 

~-725.0.2. Low-VoJ,taR·e Po}'ler Cj,rcttj,~. 

Circuits which are neither remote-cont ml nor signal circuits but which oper

ate at not more than 30 volts, where the current is not limited in accordance with 

E-725.31, arid which are supplied from a source not exceeding 1000 volt-ronperes, 

shall for the purpose of this code, be treated as Class l remote-control circuits. 

E-725.o6~a!~,iY.::Q.o~19l DeviQfili.. 

Remote-control circuits to safety-control devices, the failure of operation of 

which would introduce a direct fire or life hazard, shall be considered as Class 1 

circuits. 

Note: Room thennostats, service hot-water temperature regulating devices, and 

similar controls used in conjunction with electrically-controlled domestic heating 

equipment, are not considered to be safety-control devices. 

E-725.0'.L. Remote-ContrQl..JilliL . .Qignal Circfil.€1 in Communication .Q~. 

Remote-control and signal circuits, which use conductors in the same cable 

with communication circuits, shall, for the purpose of this Chapter, be classified 

as communication circuits and meet the requirements of Chapter E-800 of this code. 

B. Class 1 System 

~-~~ll.!, Wi.rin.ir Method. 

Conductors and equipment of Class 1 remote-control and signal systems and low

vol tage power circuits shall be installed in accordance with the requirements of 
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Chapters E-JOO to E-.391 inclusive of this code, except as provided in E-725.12 to 

E-725.15 inclusive. 

~725.12. Oth~r Ch.suiters. 

The wiring method required in E-725.11 does not apply where other chapters of 

this code specifically p:nmi t or require other methods for· remote-control or signal 

circuits. See Chapter E-620, Elevators, for example. 

]!.=.722•ll• .Q.onQ.uctor Sizes. 

Nos. 18 and 16 gauge conductors may te used provided they are installed in a 

raceway or a cable approved for the purpose, or in flexible cords in accordance with 

the provisions of Chapter E-400. 

E-725·14.!-...Q.Qndl{cto,.r_,InsY."l.atiQ!l• 

Conductors larger than No. 16 shall be rubber-covered Type R, the mo plastic- .. 

covered Type T, or other approved type. Fixed conductors Hos. 18 and 16 gauge shall 

have an insuJ:l tion at lea.st equal to that of Type RF-2 rubber-covered or Type TF 

thermoplastic-covered fixture wire. Conductors approved for the purpose having in

sulation of a thickness less than specified above or having other kinds of insula

tion may be used. 

E-72.i~_N.1.,1llJllliJ;'_ of ..QQ.:i.9.JJ.Qtcu:s in Rg,geway:s.:. 

The number of conductors of remote-control or signal circuits in a raceway may 

be determined according to Table 1 of Chapter E-900; and Note 8 of Tables E-310.12 

through E-3~.0ol5 need not be observed. Where ·there are four or mo:re conductors in 

a raceway, some of which are remote-control, as per.mi tted by E-30000.3, the provis

ions of Note 8 of Tables E-310 .12 through E-310.15 shall apply, as determined by the 

nurnbe r o:f p::iwer and lighting circuit conductors only. 

~"-722,J_6 •. ~c1,Qrs Q.f.__Different ~:zste~. 

Conductors of two or more Class 1 remote-control and/or signal circuits may 

occupy the same enclosure or raceway without regard to whether the individual systems 

or circuits are alternating or direct current, provided all conductors are insulated 
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for the maximum voltage of any conductor in the enclosure or raceway. Conducto:rs of 

remote-control, low-energy r.:ower and signal circuits, in i1hich the current is limited 

as for Class 2 systems, shall be considered as Class 1 system conductors for the pur

pose of this requirement if insulated and installed in accoxdance with the provisions 

of Class 1 system conductors. Power supply conductors may occupy the same enclosure 

or raceway with Class 1 system conductors when supplying only equipment to which 

Class l system conductors are connected. 

E-725 .17. Meehan;!. ca.l_l~tio!)....9.i_Bemoj;~ -Cql.'.J.:t.ml...9.irnlli.:. 

Where damage to a remote-control circuit would introduce a hazard as covered in 

E-725.06, all conductors of such remote-control circuits shall be installed in con

duit, electrical metallic tubing, Type MI cable or be otherwise suitably protected 

from physical damage. 

];.::725.Jfi. Overcu.rrent . .b.'oJ~. 

Conductors shall be protected against overcurrent in accordance with the carry

ing capacities of Tables E-.310.12 through E-310.15 except as follows: 

Exception No. 1. Other Chapters. Where other chapters of this code specific~ 

ally permit or require other overcurrent protection. See E-430.072 and E-620.061. 

Exception No. 2. Conductors of Nos. 18 and 16. Conductors of Nos. 18 and 16 

shall be considered as protected by overcurrent devices of 20-ampere rating or set

ting. 

Exception No. 3. Omission of Overcurrent Protection. In remote-control and 

signal circuits having main and branch circuits, the branch circuits need not be 

individually protected against overcurrent where the operating voltage does not 

exceed 30 volts. 

E-725.19. ~oQation oi_Qyercurrent_Protection. 

Overcurrent devices shall be located at the point where the conductor to be 

protected receives its supply unless the overcurrent device protecting the larger 

conductor also protects the smaller conductor in accordance with Tables E-310.12 

through E-310.15. 



-515-

!,:725. 20. _Qi rcui ts ~)):t_gll!U.ng Beyond_ On~ Bui,lQ,i~. 

Glass l circuits which extend aerially beyond one building shall also 1neet the 

requirements of Chapter E-730. 

];=12.5. 21..!- Grounding • 

Class 1 remote-control and signal circuits shall be grounded in accordance with 

Chapter E-250 where re qui red by E-250 .008 • 

C. Limitation of Low-Voltage Power Circuit 

E-72it,2~~1'.r§Pt ProtecliQ!1• 

Transformer devices supplying low-voltage power circuits shall be provided with 

overcurrent protection in the secondary circuit rated or set at not more than 250 

per cent of the rated secondary current of the transformer. Such protection and 

mounting shall be approved for the purpose. Overcurrent protection required shall 

not be interchangeable with protection of a higher rating. The overcurrent protection 

may be an integral pg.rt of a transformer or other power supply device approvea. for 

the purpose • 

];-7~~.1:.._1.ran&Q~l'. Rati,u.e> 

Transformer devices supplying low-voltage power circuits shall be approved for 

the pi1rfDse and be rest:cicted in their rated output to not exceeding 1000 volt

amperes and to ~oJ..; exce8ding JO vol ts. They shall be marked where plainly visible 

to show their rated output i::.nd the voltage to be appl:Led to the circuit. 

NotG~ A tra..'1sformer is considered as meeting the 1000 volt-ampere requirement 

where tht-J app-roximate temperature limit is reached at 1000 volt-ampere load. 

Do Class 2 System Voltage and Current Limits 

E-:12.~L-.~I~j.1];lts_g£.fLlas.§-2._$:v-§t£?!Il§• 

Class 2 remote-control and signal systems, depending on the voltage shall bave 

the current limited as follows: 

(1) !;1arimum. l.i.Jlolts: _ _j_Amperes. Circuits in which the open-circuit voltage 

does not exceed 15 volts and having overcurrent protection of not more than 5-amp

eres rating. Where the current supply is from a transformer or other device having 
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energy-limiting charaoter.i.stics and approved for the purpose, or from primarj' bat,

ter.i.es, the overcurrent p1utection may be omitted. 

(2) .J.i...:liLJO_YQ11§1--3..t.?...:l!mper§~· Circuits in which the open-circuit voltage 

exceeds 15 volts but does not exceed 30 volts and having overcurrent protection of 

not more than 3 .2 amperes rating. Where the current supply is from a transfornie.r or 

other device having energy-limiting characteristics and approved for the purpose, or 

from pr.i.mary batteries, the overcurrent protection may be omitted. 

(3) 30 to 60 Vol:!t§J......J...6 Amper~. Circuits in which open-circuit voltage ex

ceeds 30 volts but does not exceed 60 volts and having overcurrent protection of not 

more than 1.6 amperes rating. wnere the current supply is from a transformer or 

other device having energy-limiting characterlstics and approved for the purpose, 

the overcurrent protection may be owi tted. 

(4) 6o tQ..J..2Q....YQlt.§.L-.l.-Arn§.· Circuits in which the open-circuit voltage 

exceeds 60 volts but does not exceed 150 volts, and having overcurrent protection 

of not more than 1-ampere rating, provided that such circuits are equipped with 

current-limiting means other than overcurrent protection which will limit the cur

rent as a result of a fault to not exceeding 1 ai"1pere. 

JJ]-725.3.2. Oyilcur:rm:1t Protecti_on E.Ud_~unti_:Qg. 

Where current is limited in Class 2 systems by means of overcurrent protection, 

such protection and its mounting shall be approved for the purpose. Overcurrent 

protection required shall not be interchangeable with protection of a higher iatingo 

The overcurrent protection may be an integral part of a transformer or other power 

supply device approved for the purpose. 

£!-=?g~~.2· ,l;r~~Q~r Ratll:tg. 

Transformer devices supplying Class 2 systems shall be approved for the pur

pose and be restricted in their rated output to not exceeding 100 volt-amperes. 

They shall be marked where plainly visible to show the voltage to be applied to the 

circuit. 

Note: A transformer is considered as meeting the 100 volt-ampere requirement 
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if the approximate temperature limit is reached at 100 volt-ampere load. 

E-725~~!.rs.nsform~.Leads. 

The primary leads of transformers supplying Class 2 remote-control and oignal 

circuits may be smaller than No. 14 but not smaller than No. 18, provided they are 

not over 12 inches long, have insulation at least equal to type RF-2 rubb~r-cov-

ered fixture wire, or approved equivalent. 

E. Installation of Class 2 Remote-Control and 
Signal Circuits 

Conductors and equip:nent on supply side of overcurrent protection, transfonn-

e rs or current-lirni ting devices shall be installed in accordance with the appropri
inclusive, 

ate requirements of Chapters E-300 to E-J.91, · . of this code. Transformers 01· 

other devices supplied from electric light and power circuits shall be protected by 

an overcurrent device with a rating or setting not exceeding 20 amperes. 

Devices. 

Conductors on loac.t side of overcurrent protection, transformer or current-lire-

iting devices shall be insulated and shaJl comply with the following: 

(1) §.eparati.Q.t1 from Ot~ Conductors. Conductol's shall be separated from 

eonductors of electric light and power circuits as follows: 

(a) .Q.Iten Conductorgu Conductors shall be separated at least 2 inches 

from any light or power conductors not in a raceway unless permanently separaled 

from the conductors of the other system by a continuous and firmly fixed noncon-

ductor, such as p::ircelain tubes or fle:xible tubing, additional to the insulation on 

the. wire. 

(b) JD_.]aceliavs and Bo~. Conductors of Class 2 remote-control and 

signal circuits shall not be placed in any raceway, compartment, outlet box or 

similar fitting with conductors for either light and power circuits of Class 1 
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signal and control circuits, unless the conductors of the different systems are 

separated by a partition; provided tl~t this shall not apply to conductors in out

let boxes, junction boxes or similar fittings or compartments where power supply 

conductors are introduced solely for supplying IX>Wer to the remote-control or sig

nal equipment to which the other conductors in the enclosure are con..'lected. (See 

E-725.16) • 

(c) In Shafts. Conductors may be run in the same shaft with conductors 

for light and p:>wer where the conductors of the two systems are separated at least 

2 inches, or where the conductors of either system are encased in noncombustible 

tubing. In hoistways conductors shall be installed in rigid conduit or electrical 

meta1J.ic tubing except as provided for in E-62.0 .021, Exception No. 1. 

(2) Y..§rtica.l RYDQ. Conductors in a vertical run in a shaft or partition shall 

have a fire-resistant covering capable of preventing the carrying of fire from floor 

to floor except where conductors are encased in tubing or other outer covering of 

noncombustible material or are located in a fireproof shaft having fire stops at 

each floor. 

Note: The kind of insulation for the conductors shall be suitable for the par

ticular application but is not specified in further detail as :reliance is placed on 

current limitation to stop dangerous currents. Where 3 or more conductors are used, 

it is recoID.t~ended that .such conductors be grouped under a common braid or covering • 

. '§.::'72_2,.!@• Ci rcu~~§.J~xt~nd.irlg Beyo_n9. One DujJ ding..., 

Class 2 remote-control and signal circuits which extend beyond one building 

and are so run as to be subject to accidental contact with light or ]XlWer conductors 

operating at a p:itential exceeding 300 volts, shall also meet the requirements of 

E-800.02, E-800.11 and E-800.12. 



CHAPTER E-730 

OUTSIDE BRANCH CIRCUITS AND FEEDERS 

This chapter applies to electrical equiµi.ent or wiring located on private or 

public premises, attached to the outside of or nm bet.ween buildings or structures~ 

but shall not apply to equipment or wiring of an electric or co1nnm11ication utility 

used in the exercise of its flmction as a utility. 

Application of other chapters, including additional requirements to specific 

cases of equir..[;lent and conductors, are as follows; 

Chapters 

E-200 - Polarity Identification. 
E-210 - Branch Circuits. 
E-215 - Feeders. 
E-230 - Services. 
E-250 - Grounding. 
E-500 - Hazardous Locations, General• 
E-510 - Hazardous Locations, Specific. 
E-6oO - Signs and Outline Lighting. 
E-710 - Circuits and Ecuipment Operating at More Than too Volts. 
E-725 - Remote Control and Signal Circuits. 
E-800 - Communication Circuits. 
E-810 - Radio and Television Circuits. 

ill.::1.10...&J~.~:.ti,.Q.!)._of Lo<2-.d. 

(1) ~~.Q~i,t_g. The load on every outdoor branch circuit is to be de-

termined by the applicable provisions of Chapter E-220. 

(2) f~~g~. The load to be eA'Pected on every outdoor feeder is to be de-

termined by the procedure specified in Chapter E-2200 

Jl;-730.04. Co~QW Inm;tl3tion. 

Where within 10 feet of any building or structure, open conductors supported on 

insulators shall be of the rubber-covered type, thermoplastic type,, or weatherproof·

covered type. Conductors in cables or raceways, except Type ~il Cable, shall be of the 

the rubber-covered type or thermoplastic type and in wet locations shall comply 
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with E-.310.05. Conductors for festoon lighting shall be of the rubber-covered or 

thermoplastic type. 

E-7JQ .a,2.!...-Si z.\LQLQwdu.q~. 

The current-carrying capacity of outdoor branch circuits and feeder conductors 

shall be according to the rating in Tables E-310.12 through E-310.15 in or1er to 

carry the loads determined under E-730.0J. 

E-]).Q J>6. Minirg_,§;i~~- g_f_Q.Qnduc:!i,9.i:. 

(1) ~:t:he~_§..P!;l.rul• Overhead conductors shall not be si:1aller than No. 10 for 

spans up to 50 feet in leneth, and not smaller than No. 8 for longer spansG 

(2) E~j:oor;i~;ldizh:t.i.ug. Overhead conductors for festoor; lighting shall not be 

smaller than No. 12 unless supported by messenger wires. (See E-7.30 .25) • 

(3) .9.Y~J'..'_6cJQ.:YgltQ.. Overhead conductors operating at more than E:oo volts 

shall not be smaller than No, 6 when open individual conductors nor smaller than 

1'To' •. 8 when in cable. 

!::VJb~.J.;hgh:tirl.~m.utWnt_pJL.~ .• 

(1) Ji'or the supply of lighti!.1g equipment installed on a single pole or struc

ture, the branch circuits shall comply with the requirements of Chapter E-210. 

(2) For multiwire branch circuits, a common neutral may be employed for the 

branch circuits, provided not more than 8 ungrounded conductors are used. Such a 

common neutral shall have a carrying capacity of not less than the maximum load of 

all the ung::.uunded conductors connected to any phase or polarity. 

lli=l.tlliQ.8...·.- DlgQ..QnnectionG 

(1) For branch circuits as required in Chapter E-210. 

(2) For feeders as required in Chapter E-215. (At each building supplied by 

a feeder, see E-·230 .076.) 

~-::'.Z.2Q.&9.~~.1"J'&l.1.:tJ..r_o.,i~.Q]ion. 

(1) For branch circuits as required in Chapter E-210. 

(2) For feeders as required in Chapter E-215. 
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E-7.?Q.10. ~g, on Buildin~s. 

Outside wiring on surfaces of buildings may be ina~alled, for circuits of' 

less than 6oo volts, as open conductors on iilsulating sup:i;:orts, as multiple

conductor cable approved for the :t-urpose, in rigid metal conduit, in busways as 

provided in Chapter E-364, or in electrical metallic tubing. For circuits of more 

than 6oo volts as provided for services in E-230.101, and for sign and outline 

lighting as provided in Chapter E-6oo. 

!!J.,::ZJQ .. 11.!.-.CiJ;Quit E~it.s. and Entrances. 

Where outside branch and feeder circuits e:xi t from or enter into buildings the 

installation shall comply with those requirements of Chapter E-230 which apply to 

service entrance conductors. 

E-730.J2. Ouen Conqygt~r SJ,1DI¢?rts. 

Open conductors shall be supported on glass or porcelain knobs, racks, brackets, 

or strain insulators, approved for the purpose. 

~-730.J..2~ Fes~n...Qlllm9~· 

In spans exceeding 4D feet the conductors shall be supported by a messenger 

wire supported by approved strain insulators. Conductors or messenger wires shall 

not be attached to any fire escape, downspout, or plumbing equipment .. 

E ~730 .1~~p_ Cong1.lctio r 3 :w.ciDS.§.. 

Conductors shall conform to the following spacings: 

(1) .Qmr...Q.Q.udy.ctors Exrosed to ~eathg..r• As provided in E-230.047. 

(2) Qprul..QQ.~]Qr€, not E;xmfilld to Wegi;her. As provided in E-230 .048. 

(J) Ov~~t!lo_Volts. As provided in E-230.101 (3). 

(4) Separg,t;i.Q,n_j'.IQI!L_Q~r .Qircuits. Open conductors shall be separated f:com 

open conductors of other circuits or systems by not less than 4 inches. 

(5) .Q~uctors On Poles. Conductors on IDles shall have a separation of not 

less than 1 foot except when placed on racks or brackets. Conductors supported on 

poles shall provide a horizontal climbing space not less than the following: 



Power conductors, below connm.mication conductors • • • • • • 30 inches 

Power conductors alone or above· communication conductors: 

Less than .300 volts • • • • • • • • • • • • • • • • • • 24 inches 

Exceeding 300 volts • • • • • • • • • • • • ••• • • • .30 inches 

Communication conductors below power conductors • • • 

• • • • • • • • • • • • • • • • • • • • • same as power conductors 

Communication conductors alone or ab:>ve power conductors • • • 

• • • • • • • • • • • • • • • • • • • • • • • • • • no requirement .. 

E-Ulal5a Su~~ Qyer BW,l~· 

See E-230.025. 

E-730,16. Point of Attachment to JiuiWngs. 

See E-230.026. 

E-73Q, 17, Mew of A ttaclll:ne.nt to Byj.Jd~· 

See E-230.027. 

E-m.1e .. OlearanQ& from Grqung. 

Or.en conductors of not over 6oo volts shall conform to the following: 

li,UIMUM VERrICAJ. CLEARA~'QES OF WIBE$ (IN FEET) FROM GROJOO? OR RAILS 

Grounded 
Guys (a) (b) supply 
Communication Cables, 
Cables, Messengers, and Open Supply Line 

Location cf Messengers Lightning Wires & Service 
W.n:u~ & O~ble§ m:ul J:!il:ilfi! Ergt~c~~gn Witea_ I2mm (g} Q-fOO. Ya.. 

~ 

Over track rails 
of rai lraods ( e) 27 (q) 27 (q) 27 (q) 

Over streets, alleys 
(r) or roads (g) :i.g 

Along streets or 
alleys in urban 

{h) (r) (h) (h) districts (g) :i.g :i.g :i.g 

Along roads in 
(g) (h) (t) (h) 15 (h) rural districts l4 14 

Over areas used for 
agricultural 

l4 purposes 13 
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OVer fenced or 
otherwise guarded 
rights of way in 
which only author-
ized parsons are 
permitted (i) JO (j) 14 15 (x) 

OVer lakes, streams 
or ponds where boats 
are operated or used 
for fishing 12 14 15 

Over parking lots, 
drive-ins, and 
commercial areas 12 12 12 

Over driveways to: 
Residence garages 10 12 15 (s) 
Commercial & 
Industrial areas 18 (r) 18 lS 
Farm areas 13 14 15 

Over f ootwalks and 
si:n,ces accessible 
to pedestrians only 15 (w) 15 (w) 15 (x) 

OVer spaces or ways 
not covered above: 

In rural districts ~p) 10 ~j) 14 15 ~x) 
In urban districts p) 10 j) 14 18 x) 

(a) Including supply line guys where eff eoti vely grounded or insulated 

against voltage to which they were exposed. lbte: No clearance from ground is 

required for anchor guys not crossing streets, driveways, roads or pathways nor 

for anchor guys provided with traffic guards and ~ralleling sidewalk curbs. 

(b) This relates to a supply cable of any voltage having an effectively 
continuous 

grounded/metal sheath supported by a continuous grounded messenger and to insulated 

conductors lashed to or twisted with an effectively grounded messenger or neutral. 

Thie does not include a so-called cable where a messenger supports separate con

ductors with an insulating yoke. 

(e) In the case of electrified railroads served by overhead trolley con-

ductors, these clearances do not app]y if other orders require greater clearances. 

(g) These requirements apply only to wires within the llm.i. ts of public 

highways or other public rights of way for traffic. 



(b) Where a p:>le line along a mad is looe.ted relative to fences, clitoh•s1 

embankments, etc., so that the grounds under the line will never be traveled except 

by pedestrians, this clearance mq be reduced to the i'ollow1ng values• 

(l) Oonmiunication conductors lim1 ted to 160 volts 
to ground and comnunication cables ••••••••••••••••••••• 8 feet 

(2) Conductors of other comJll.lnication circuits ., •••• •• •• •• 10 feet 

(3) Supply conductors ••••••••••••••••••••••••••••••••••••• 12 teet 

(4) Guys •••••••••••••••••••••••••••••••••••••••••••••••••• 8 feet 

(1) These clearance requirements do not apply in tr_anstormer or substation 

areas which are so fenced or guarded that they are never accessible to other than 

authorized persons. (See E•lJ.2,05) 

(J) Thia clearance mq be reduced to 8 feet for V}JYS1 cables, mesaengers 

an4 oollllrlmicatton w.1.res where the ground underneath the v.lre• or cables is acceas

lble to pedestrians only. 

(o) These clearances also app].y to the diagonal distance between the con

ductors and terrain of rap!d]y changing contour where surface can be readil1' 

walked on. 

(p) See E-12.S .o7 (5) for street lamps and drops. 

(q) Thia value sq be recluced to twenty-f'1ve feet for guys, for cables having 

effectively grounded continuous metal sheaths, tor insulated conductors lashed to 

or twisted With an etteet4vely gmunded messenger or neutral, and tor conductors 

etfective'.b' grounded throughout their length and associated with supply circuit of 

O to 22.000 volts only if such conductors are stranded, are of' corrosion-resistant 

material, and contorm. to the atrength and tension requirements for messengers 

gt ven 1n B-126.02 (?) • 

(r) Where conmamiQ&tlon wires or cablea cross 01 er or rtm along allqa• 

this clearance JD81' be reduced to 15 f'eet. 

(s) Sen:t.ce drop opeating at leas than 60o volt• mq have the clearance 

reduced to 12 feet. 
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(t) Tl;lis clearence may be reduced to 13 feet for eomnn.mication conductors 
-~ 

where no i'rt f w 0 line o~erhangs any pa.rt of the highway which is ordinarily 

traveled, and where it .is unlikely that loaded vehicles will be crossing under the 

line into a field. 

(w) This clearance ms.y be reduced to the foll,_owirig 

(1) For comraunicatio1~ eonductors of riircuits jJ -;:ted to 
160 volts to ground, and communication cables ·@•••••• S feet 

{2) For conductors of other coromunication circuits ., .. ,. •• 10 feet 

(.3) For guys • .•• • •••• •. • • •. • •••••• • • • • • •. • •. • • • .... • .. • • ". S feet 

(4) For sup~t:: cable having effectiveJ.y grounded con
tinuous metal sheath or for insulated conductors 
lashed to or twisted with an effectively grounded 
messenger or neutral, all voltages •••••••••••@ •••• 10 feet 

(x) This clearance may be reduced to the following values: 

(1) Supply wires (except trolley contact 'Wires) 

(1) 

limited to 300 volts to ground•••••••••••••••••••••• feet 

(2) Supply wires (except trolley contact vrl.res) 
li:mi ted to 150 volts to ground and located at 
entrances to buildings. ••••e••••••••••••••••••••••• lO~feet 

(.3) Where supply circuits of 550 volts or less, with 
transmitted power of 3,200 watts or less, are run 
along fenced (or otherwise guarded) private rights 
of way in accordance with the provisions specified 
in E-122.0l (2) (c) •••• • •••••••••••••• ••• ............ ©.@ 10 feet 

I 
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highest r:oint of roofs but service drops opera ting at 300 voJ.ts or les~> ne . .) be not 

less than J feet from the highest r:oint of r0ofs having a pitch of more than 
3 inches per foot. 
Conductors attached to roof structures shall l:B substantially supported. Wherever 

practicable, conductors crossing over buildings shall be supp:>rted on structures 

which are independent of the building. 

(2) Ho_rllontaJ.. Qlfl.aran.g~. Open condi.:c tors not attached to a building shall 

have a minimum horizontal clearance of 36 inches. 

(3) ServiQ~-ll~Dii· Service drops or final spans of feeders or branch cir-

cui ts to buildings which they snpply or from which they are fe9 may be attached to 

the building but they shall te kept J feet from windows, doors, r;orches, fire 

escapes or similar locations. 

(4) ~g,.r.J.'ire L~dders. Where buildings exceed .3 stories, or 50 feet in 

height, overhead lines chall be arranged where practicable so that a clear s~ce 

(or zone) at least 6 feet wide tJill be left either adjacent to the building:: or be-

ginning not over $ feet from them, to facilitate the raising of ladders when nee-

essary for fire fighting. 

Note: For c1earance of conductors over 6oo volts, consl<.lt National Electrice.l 

Safety Code. 

Mechanical protection of conductors on buildings, structures or poles shall be 

as provided for services, E-230.046. 

Conductors entering buildings shall be as provided for service::,, E~2JO .044, 

E-2.30.049 and E-230.051. 

Multiple conductor cables on exterior surfaces of bi.:,ildings shall be as pro-

vided for service eable, FJ-2J0.050. 

Raceways on exterior surfaces of buildings shall bo 11.ade rain tight and sui tabl:: 
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drained. 

~ -72Q~~ .. .Jlndenz TQllt!!i. C ir.Q.lli:!t;§.. 

Undergxaund circuits shall be as provided for services, E 230.0JO to E-230.034. 

£;-730 .22~gtd.QQ£_Lighting.~g_ui;r1!.l!i!.n:.L::_I&,mmQ..l~m. 

Lampholders shall be of ri1olded composition, or other approved material of the 

weatherproof type, and where t.hey are attached as pendants shall have the connec

tions to the circuit wires staggered. Where lampholders have terminals of a type 

which puncture the insulation and make contact with the conductors, they shall be· 

attached 011].y to conductors of the stranded type. 

E=.230 .~.!..- Outdoor_ J_,fu htj.n~ Egyi pment ·-_1Qcatioll_~!la· 

Location of lamps for outdoor lighting shall be below all live conductors, 

transformers, or other electrical equipment, unless clearances or other saf eguard8 

are provided for relamping operations, or unless the installation is controlled by 

a disconnecting means which can be locked in the open :r:osition. 


