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WISCONSIN ADMINISTRATIVE CODE b

GENERAL REQUIREMENTS AND
DEFINITIONS

Chapter E 2

SCOPE, AUTHORITY, AND STATUTORY
REFERENCES

E 2.01 Scope of code W 2,02 Authority and statutory
references

E 2.01 Seope of code. The Wisconsin State Eleetrical Code com-
prising chapters E 1 through E 900 of the Wisconsin Administrative
Code shall apply as minimum fire and safety requirements for the
congtruction, installation and maintenance of all electrical power and
communication cireuits and equipment including signal, radio, and
lightning rod equipment; and includes rules to be observed in the
operation of electrical power and communication equipment and lines.

History: Cr. Register, November, 1961, No. 71, eff. 312-1-61,

H 202 Authority and statutory references. (1) STATUTORY AUTHOR-
ITY. The Wisconsin State Electrical Code constitutes a general order
of the Industrial Commission of Wisconsin and the Public Service
Commmission of Wiseonsin authorized by sections 227.014, 101.10 and
196.74, Wis, Stats., 1959.

(2) ADMINISTRATIVE AUTHORITY. The authority for the enforcement
of this code is vested in the Public Service Commission with respect
to the installation and operation of circuits or equipment by publie
utilities and railroads in the exercize of their functions as utilities
and railroads; and in the Industrial Commission with respect to the
installation and operation of civeuits or equipment affecting employees,
employers, or the public.

{8) STATUTORY ENFORCEMENT. (a) Compliance with the require-
ments of the Wisconsin State Electrical Code is required before a util-
ity may give electric service even though some portions of the code
may not be directly enforceable by state agencies, (See section 167.16,
Wis. Stats.)

(b) The requirements in the code are enforceable in the same man-
ner as other orders of the administrative authorities. (See gections
102.67, 102.58, 195.07, 196.41, 196.64, 196.66, 196.74 and chapter 227
Wis. Stats.)

(4) OTHER LEGAL REQUIREMENTS. (a) There are state statutes that
refer direetly to certain electrical construction. Some of these are
sections 66.047, 86.16, 98.25, 134.40, 134.41, 167.16, 182,017, 182.018,
196,171, 196.58, 196.67 and 196.72, Wis, Stats., 1959.

Electrical Code, Volume 1
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6 PUBLIC SERVICE COMMISSION -

(b) Nothing in chapters E 1 through I 900 shall be construed to
deprive a municipality of jurisdiction over utilities, places of employ-
ment, or public buildings except that no loeal requirement shall be
contlary to the requiremenis in these chapters. (See sections 101.16
and 196,58 Wis, Stats.)

(e) A utility may file with the Public Service Commlsswn, as a
condition of a rate application, requirements covering subject matter
which is a part of this code but such requirements must he aceepta-
ble and not contrary to the requirements in these chapters. (See sec-
tion 196.19, Wis. Stats.)

(5) ComprLainTs. If a complaint is filed with the administrative au-
thority by any interested party to the effect that public safely requires
changes in eonstruction or methods of operation the administrative
authority shall investigate and make recommendations. (See section
196.74 Wis. Stats. for procedure if changes in utility facilities are
necessary.)

History: Cr, Register, November, 1961, No. 71, eft. 12-1-61,

Hlectrical Code, Volume 1
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WISCONSIN ADMINISTRATIVE CODE 7

Chapter E 20

GENERAL REQUIREMENTS

B 20,10 Character of construction, ¥ 20.12 Construction., Inspection
maintenance and opera- and repairs
tion E 20.13 Application of rules
& 20.11 Use of approved inate-
rials and consfruction
methods

E 20,10 Character of construction, mainfenance and operation, All
electrical power and ecommunieation equipment and lines shall be of
such construction, and so installed, operated, and maintained as to
minimize the life and fire hazard.

History: Cr. Register, November, 1961, No. 71, eff, 12-1-61,

E 20.11 Use of approved materials and construction methods, (1}
MATERIALS., No materials, employed in construction covered by this
code, shall be used which have not been approved by the Industrial
Commission or Publie Service Commission. '

(a) BException: Materials which comply with the requirements of
this code are hereby approved.

Note: It is the policy of the administrative authority to approve mate-
rials, devices, and systems which are listed as standard by the Under-
writers’ Laboratories if they do not conflict with the requirements of
this or other state codes or the laws of the state.

(2} METHODS OF INSTALLATION., No methods of installing electrical
materials or devices in construction covered by this code shall be used
which are not approved by the Indusérial Commission or Public Serv-
ice Commission,

(a) Exception: Methods of installation which comply with the re-
quirements of this code are hereby approved.

Higtory: Cr. Register, November, 1961, No. 71, eff. 13—1-81,

E 20.12 Construction. Inspection and repairs. All construction and
equipment shall be cleaned when necessary and inspected at such in-
tervals as experience has shown to be necessary, Any equipment or
construction known to be defective so as to endanger life or property
shall be promptly repaired, permanently disconnected, or isolated until
repairs can be made. Construction, repairs, additions and changes to
electrical equipment and conductors shall be made by qualified per-
sons only. (See also sections B 121,02 and F 121.04.)

History: Cr. Register, November, 1961, No. 71, eff. 12-1-61.

E 20.13 Application of rules, (1) WAIVING RULES. The rules arve in-
fended to apply to all installations except as modified or waived by the
proper administrative avthority. They are intended to be so modified
or waived in particular cases wherever any rules are shown for any
reason to be impracticable ov if equivalent or safer eonstruction is
secured in other ways.

Bleectrical Code, Volume 1
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8 PUBLIC SERVICE COMMISSION

(2) APPLICATION. The intent of the rules will be realized (a) by
applying the rules in full to all new installations, reconstructions,
alterations, and extensions, except where any rule is shown to be im-
practicable for special reasons or where the advantage of uniformity
with existing eonstruction is greater than the advantage of construc-
tion in compliance with the rules, providing the existing construction
is reasonably safe; (b) by blmgmg existing installations into con-
formity with these rules as far as may be directed by the Industrial
Commission or Public Service Commission and within the time de-
termined by them.

(3) TEMPORARY INSTALLATIONS. It will scometimes be necessary to
modify or waive certain of the rules iu case of temporary installations
or installations which are shortly to be dismantled or reconstructed.
Such temporary construction may be used for a reasonable length of
time plovlded it is under competent gupervigion while it or ad;jommg
equlpment. is alive or if it iz protected by suitable barriers or warning
signs when aceessible to any person, without fully eomplying with this
code; but all such construction shall be made reascnably safe,

(4) Testing. Rooms which ave used exclusively for routine or spe-
cial electrieal test work and, thervefore, are under the supervision of a
qualified person, need comply with this code only insofar as is prac-
ticable for the eharacter of the testing done, ’

(5) EmereENcY, In case of emergency or pending decjgion of the
administrator, the person responsible for the instaliation may decide
ag to modlﬁcatlon or waiver of any order, subject to review by proper
authority. ' '

Historys Or, Register, November, 1961, No., 71, eff, 12-1-6%,

Wlectrical Code, YVolume 1
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WISCONSIN ADMINISTRATIVE CODE 9

Chapter E 101
DEFINITION OF SPECIAL TERMS

E 101.02 Definitions

E 101.02 Definitions. General guides for this chapter oh definitions
include: (1) for simplicity, only definitions essential to the propet use
of this code are included; (2) only those termms used in 2 or niore
rules are defined in full in chapter & 101, other definitions being de-
fined in the individual rule where they apply; (3) wherever practical
the definitions conform teo those of the American Standards Associa-
tiom.

(1) AccEssiBLE: (As applied to wiring methods), Not permanently
closed in by the structure or finish of the building; eapable of being
removed without disturbing the building structure or finish. (See
“Concealed” and “Exposed”.)

(2) AccessiLe: (As applied to equipment). Admitting close ap-
proach because not guarded by locked doors, elevation or other effec-
tive means. (See “Readily accessible”.)

(3) ADMINISTRATIVE AUTHORITY: The Industrial and/or the Public
Service Commission.

(4) Arve ok LIVE: Kleetrically connected to a souree of potential
difference, or electrically chalged g0 as to have a potential d1ﬁ"e1ent
from that of the earth.

Note: The term “live” is sometimes used in place of the term *“cur-
rént-catrrving” where the intent is clear, to avoid repetitions of the
longer term,

(5) ANTENNA CONFLICT: See ““Conflict”,

(6) ApPLIANCE: Appliances are current-utilizing equipment, fixed
or portable; for example, heating, cocking and small motor-opetrated
equipment.

(7) ApprovED: Acceptable to the administrative authority enfore-
ing this code. {See section It 20.11),

(8) ArMormp oABLB: Flexible metallie tubing in which the condue-
tors have been inserted in the proeess of manufaeture,

(9) Askanren: A aynthetic non-flammable insulating liquid which,
when deconiposetd by the electric arve, evolves only non-flammable gase-
ous mixtures.

(10) AvurHORITY: See “Administrative authority.”

(11) Avromatic: Self-acting, operating by its own mniechanism
when actuated by some impersonal influence, as for example, a change
in ewirent strehgth, pressure, temperature, or mechanical configura-
tion. (See “non-automatie”).

Electrical Code, Voluiie 1
Reglster,; November, 1861, Na, 71



10 PUBLIC SERVICE COMMISSION

(12) BrawcH Circult: That portion of a wiring system extending
beyond the final overcurrent device protecting the cireuit.

Note: A device not approved for branch ecircuit protsction, guch as a
thermal cutout or motor overload plotective device, is not considered
as the overcurrent device protecting the circuit,

(13) BRANCH CIRCUIT-APPLIANCE: A branch cireuit supplying en-
ergy to one or morve outlets to which appliances are to be connected;
such civeuits to have no permanently connected lighting fixtures not
a part of an appliance.

(14) BRANCH CIRCUIT—GENERAL PURPOSE: A branch circuit that
supplies a number of outlets for lighting and appliances,

{15) BRANCH CIRCUIT-—INDIVIDUAL: A branch cir cu1t that supplies
only one utilization equipment.

(16) BumLpiNg: A structure which stands alene or which is eut off
from adjoining structures by fire walls with all openings therein pro-
tected by approved fire doors.

(17) CaBINET: An enclosure designed either for surface or flush
mounting, and provided with a frame, mat or trim in which swinging
doors are hung.

(18) CaBLE: A combination of conductors which are bound together
and insulated from each other, It also includes single conductors hav-
ing the same insulation and outside protective covering as commonly
used in multi-conductor cables.

(19) CABLE vAULT: See “manhole”,

(20) Circurr: A conductor or system of conductors through which
an electric current is intended to flow.

(21} CircUIT-8REAKER: A deviee designed to open, under abnormal
conditions, a current-carrying circuit, without injury to itself, The
term, as used in this code, applies only to the automatic type, de-
signed fo trip on a predetermined overload of current.

(22) CrmmpiNGg SPACE: The vertical space veserved along the side
of a pole or structure to permit ready access for linemen to equipment
and conduetors located thereon.

(23) CoMMUNITY ANTENNA SYSTEM: A cenfral receiving antenna
together with the cables, conductors, supports and equipment used to
connect the subsecribers to the central antenna.

(24) COMMUNICATION LINES: See “lines”,

(25) CONCEALED: Rendered inaccessible by the structure or finish
of the building, Wireg in concealed raceways are considered concealed,
even though they may become accessible by withdrawing them,

(26) ConpbUCToR: A metallic conducting material, usually in the
form of a wire or cable, suitable for carrying an electrie current.

(27) - CONDUCTOR—BARE: A conductor having no covering or insula-
tion whatsoever, (See “covered conductor”.)

{28) CoNDUCTOR CONFLICT: See “conflict”.

(29) CoNpucTorR—COVERED: A conductor having one or more layers
of non-conducting materials that are not recognized as insulation
under the code. (See “‘conductor—bare”),

Electrical Code, Volume
Register, November, 1961 No. 71



WISCONSIN ADMINISTRATIVE CODE 11

{80) CONDUCTOR—GROUNDING: A conductor which is used to con-
nect the equipment or the wiring system with a grounding electrode
ox electrodes.

(31) CoNDUCTOR—LATERAL: In pole wiring work, a wire or cable
extending in a general horizontal direction approximately at right
angles to the general divection of the line conductors,

(32) CONDUCTOR—IINE: One of the wires or cables carrying elec-
tric current, supported by poles, towers, or other struetures, but not
including vertical or lateral connecting wires,

(83) CoNDUCTOR—VERTICAL: In pole wiring work, a wire or cable
extending in an approximately vertical divection.

(34) Conpurr: A tube especially constructed for the purpose of en-
elosing electrical conductors.

(8b) CONDUIT—FLEXIBLE METALLIC: A flexible raceway of eirvcular
cross-section, especially constructed for the pwrpose of drawing in or
. withdrawing of wires and eables after the conduit and its fittings ave
in place, and is made of metal strip, usually of steel, with metallic
corrosion resistant coating, helically wound, and with interlocking
edges. -

(86) CoNDUIT—RIGID METAL: A tubular raceway with- threaded
ends, for electric wires and cables; if of ferrous metal, having a cor-
rosion resistant coating on all surfaces except threads, and if of cor-
rosion resistant material, properly identified, and in either case with
a uniformly smooth interior coating of enainel or like material, Con-
duit may be made of mild steel tubing of civeular eross-section having
walls which in the varicus electrical trade sizes comply with the meas-
urements set forth in chapter E 900, table 4. For other materials, di-
mensions ave to be the same,

{37) CONDUIT—THIN-WALL (ELECTRICAL, METALLIC TUBING): A thin-
walled steel or corvosion-resistant metal raceway of circular cross-
section, constructed for the purpose of pulling in or withdrawing wires
after it is installed in place, coated inside and out to be corrosion re-
sistant, and connected by means of threadless fittings. The interior
diameters should be the same as for the corvesponding trade sizes of
rigid conduit. . ‘

(38) CONFLICT—ANTENNA: An antenna or its guy wire is at a
higher level than a supply or communication eonductor and provided
the breaking of the antenna or its support will be likely to result in
contact between the antenna or guy wire and the supply or communi-
cation conductors.

{39) CoNFLICT—CONDUCTORS: A conductor is so situated with re-
spect to a conductor of another line at a lower level that the horizontal
distance between them iz less than the sum of the following values:

(a) 5 feet, plus

{b) One-half the difference of level between the conductors eon-
cerned, plus

(¢} The value required in tables 6, 7 and 8 of section I 123.06 for
horizontal separation between conductors on the same support for
the highest voltage carried by either conductor concerned,

Blectrical Code, Volume 1
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12 PURBLIC SERVICE COMMISSION

(40) CONFLICT—STRUCTURE: As applied to a pole line, the line is
g0 situated with respect to a second line that the overturning (at the
ground line) of the fivst line will result in contact hetween ifs poles
or conductors and the conductors of the second line, assuining that no
eonductors are broken in either line,

{a) Exceptions: Lines are not considered as conflicting under the
following conditions:

1. Where one line crosges another.

2, Where 2 lines ave on opposite sides of a highway, street or alley
and ave separvated by a distance not less than 60% of the height of
the taller pole and not less than 20 feet.

{41) CONNECTOR—FRESSURE (SOLDERLESS): A pressule wire ¢On-
nector is a device which establishes the connection between Z or more
conductors or between one or more conduetors and a terminal by
means of mechanical pressure and without the use of solder.

{42) CONTROLLER: A device, or group of devices, which serves to
goveri, in some predetermined manner, the electrie power delivered
to the appavatus in which it is connected.

(48) COOKING UNIT—COUNTER MOUNTED: An assembly of one or
more domestic surface heating elements for cooking purposes de-
signed for flush mounting in, or supported by, a counter, and which
assembly is complete with inherent or separately mountable controls
and internal wiring. (See “oven, wall-mounted.”}

{44) CURRENT—CARRYING PART: A conducting paxt intended to be
commeeted in an electrie circuit. Non-current-carrying parts are those
not intended to be so ¢onnected.

(45) CURRENT-LIMITING OVERCURRENT PROTECTIVE DEVICE: {(See
section T 240.27.)

(46) Curour Box: An enclosure designed for surface mounting and
having swinging doors or covers secured directly lo, and telescoping
with, the walls of the box proper. .

(47) DEaD: Free from any electrical connection to a source of po-
tential difference and from electric ¢harge; not having a potential dif-
ferent from that of the earth. The term is used only with reference to
current-carrying parts which are sometimes alive.

. (48) DEMAND FACTOR: Of any system or part of a system, the ratio
of the maximum demand of the system, or part of the system, to the
total connected load of the system, or part of the system under con-
gideration. :

{(49) Dpvice; A unit of an electrical system which is intended to
carry but not utilize electrical energy.

(50) DISCONNECTING MEANS: A device, group of devicas, or other
means whereby the conductors of a cireuit can be disconnected from
their source of supply.

(51) DiscoNNECTOR: A switch which is intended to open a cireuit
after the load has been thrown off by =zonte other means,

Note; Manual switches designed for opening loaded circeuits are usually
installed inh cireuit with disconnectors, to provide a safe means for
opening the cireuit under load.

Blectrical Code, Volume 1
Register, November, 1961, No. 71



WISCONSIN ADMINISTRATIVE CODE 13

(52) DrY: See “location—dry",

(58) Ducr: In underground worlk, a single tubular runway for un:
derground cables.

(54) Dustrroor: So constructed or protected that dust will not in-
terfere with its successful operation.

(b5) Dust-TIcHT: So constructed that dust will not enter the en-
closing case,

(56) DUTY—CONTINUOUS: A requirement of service that demands
operation at a substantiaily constant load for an indefinitely long
time.

(57) DUTY—INTERMITTENT: A requirement of service that demands
operation for alternate intervals of (a) load and no load, or (b) load
and rest, or {¢) load, no load and rest.

(58) DurTY—PpERIODIC: A type of intermitfent duty in which the
load conditions are regularly recurrent.

(59) DUTY—SHORT-TIME: A requirement of serviee that demands
operation at a substantially constant load for a short and definitely
specified time.

(60) DUTY—VARYING: A requirement of service that demands op-
eration at loads, and for intervals of time, both of which may be sub-
jeet to wide variation.

fl\gatg: Bee (able in section T 430.022 for illustrations of various types
[2) uLy.

{61) EFFECTIVELY GROUNDED: See “grounded”.
(62) ErectrIC SIGN: A fixed or portable, self-contained electrically

illuminated appliance with words or symbols designed to convey in-
formation or ativact attention.

(63) ELECTRICAL METALLIC TUBING: See “conduit”.

{64) ELECTRICAL SUPPLY EQUIPMENT: See “equipment”.
p

(65) KLECTRICAL SUPPLY LINES: See “lines”.

{66) ELECTRICAL SUPPLY STATION: Any building, room, or separate
space within which electrical supply equipment ig located and the
interior of which is accessible, as a 1ule, only to properly qualified
persons.

Note: This includes generatinz stations and subsgtations and generator,
storage hatiery, and transformer rooms, but exclides manholes and
igolated transformer vaults on private premises, (See “transformer
vault™)

(67) FNCLOSED: Surrounded by a case which will prevent a person
from accidentally contacting live parts. '

(68) EQUIPMENT: A general term including materials, fittings, de-
vices, appliances, fixtures, apparatus, and the like, used as a part of,
or in connection with, an electrical installation.

{69) EQUIPMENT—ELECTRICAL SUPPLY: Equipment which produces,
modifies, regulates, controls, or safeguards a supply of electrieal
energy.

(70) EQUIPMENT—UTILIZATION: Equipment which utilizes electrical
energy for mechanical, chemical, heating, lighting, testing, or similar

) Electrieal Code, Velume 1
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14 PUBLIC SERVICE COMMISSION

purposes and is not a part of supply equipment, supply lines or com-
munication lines,

(71) EXrLosIoN-PROOF: Enclosed in a case which is capable of
withstanding an explosion of a specifisd gas or vapor which may oceur
within it, and of preventing the ignition of a specified gas or vapor
surrounding the enclosure by sparks, flashes, or explosions of the gas
or vapor within, and it must operate at such an external temperature
that a surrounding flammable atmosphere will not he ignited thereby.

(72) Exrosep: (As applied to circuits or lines). In such a position
that in ease of failure of supports or insulation contact with another
cireuit or line may result.

(78) Exrosep: (As applied to live parts). A live part can be in-
advertently touched or approached nearer than a safe distance by any
person, It is applied to parts not suitably guarded or isolated. (See
“accessible” and “concealed™.)

{74) Exrosen: (As applied to wiring method). Not concealed.

~"(75) EXTERNALLY OPERABLE: (As applied to equipment in a ease or
cabinet). Capable of being operated without exposing the operator to
contact with live parts,

(76) FEEpER: A feeder is the cireuit conductors between the service
equipment; o1 the generator switchboard of an isolated plant, and the
branch cireuit overeurrent device,

(77) FrrriNG: An accessovy such as a locknut, bushing or other
part of a wiring system which is intended primarily to perform a me-
chanical rather than an electrical funection,

© (78) FLEXIBLE METALLIC TUBING: See “conduit”.

(_79) GARAGE: A building, or part of a building, which accomme-
dates or houses self-propelled vehicles. For the purpose of this code
the term vehicle includes land, air and water vehicles,

(80) GENERAL-USE SWITCH: See “switch”.

_(81) Groump: A conducting connection, whether intentional or ac-
cidental, between an electrical cireuit or equipment and earth, or to
some conducting body which serves in place of the earth.

(82) GrouwnDED: Connected to earth or to some conducting body
which serves in place of the earth,

- (‘83) GROUNDED CONDUCTOR: A conductor which is intentionally
grounded, either solidly or through a current limiting device,

" (84) GROUNDED-EFFECTIVELY: Permanently connected to earth
through a ground connection or connections of sufficiently low imped-
ance and having sufficient current-carrying capacity to prevent the
building up of voltages which may result in undue hazard to connected
equipment or to persons. Where the term “effectively grounded” is
used in conjunction with cables, sheaths, messengers, or conductors it
means éffectively grounded throughout their lengths., (See subsection
E 103.02(2) (e)).

(85) GROUNDED SYSTEM: A system of conductors in which at least
one conductor or point (usually the middle wire, or neutral point of

Electrical Code, Volume 1
Register, November, 1861, No. 71



WISCONSIN ADMINISTRATIVE CODE 15

transformer or generator windings) ig intentionally grounded, either
solidly or through a eurrent limiting device, This ground connection
may bz at one or more points.

(88) GROUNDING CONDUCTOR: See “‘conductor”.

(87) GuarDep: Covered, shielded, enclosed or otherwise protected,
by means of suitable covers, casings, harriers, rails, or screens, or by
means of mats or platforms, to remove the liability of dangerous con-
tact or approach by persons or objects to a point of danger, Wires
which are insulated, but not otherwise protected, are not considered
as guarded. (See “msulated” )

(88) GUARD zowg: The space at mininum clearance from guards to
electrical parts where guards may be installed by workmen without
definite engineering design. (See section E 112.05),

(89) HANDHOLE: An opening in an underground system inte which
workmen reach, but do not enter,

(90) HazarDOUS LOCATIONS: See chapter B 500,

(91) HorsTway: Any shaftway, hatechway, wellhole, or other ver-

tieal opening or space in which an elevator or dumbwaitel is designed
to operate.

(92) IpENTIFIED: As used in chapter E 200, the eomduetor or tel-
minal to which it refers is to be recognized as grounded.

(93) IwsurarTeEDp: Separated from other econducting surfaces by a
dieleetric substance or air space permanently offering a high resist-
ance to the passage of current and to disruptive discharge thlough
the substance or space,

Note: When any object is said@ to be insulated, it is undenstood to be
insulated in a suitable manner for the eonditions to which it is sub-
jected. Other wise, it is, within the purpose of these rules, uninsulated:
Insulating covering of conductors is one means of making the conduc-
torsg insulated, Wires which are insulated, bhut not othel wise ploteeted
are not considered guarded.

(94) INSULATING: Where applied to the covering of a conductor or
to clothing, guards, rods, and other safety devices, a device, when
interposed between a person and current-carrying parts, protéets the
person making use of it against electric shock from the current-carry-
ing parts with which the device is intended to be used. (The opp051te
of condueting.)

(95) IsoLaTED: Not readily accessible to persons unless specIaI
means for access are used. (See “exposed”.) .

(96) ISOLATED PLANT: A private electrical installation denvmg en-
ergy from its own generator driven by 2 prime mover.

(97) ISOLATING SWITCH : See “switch”,

(98) IsoLATiON BY ELEVATION: Elevated sufficiently so that persons
may safely walk underneath, (See “exposed”.)

(99) JoinT USB: The simultaneous use of facilities by two or more
agencies not furnishing like services but having use for similay
facilities,

(100) LATERAL CONDUCTOR: See “conductor”.

(101) LATERAL WORKING SPACE: The space reserved for working
between conductor Tevels outside the climbing space, and to its right
and left.

Blectrical Code, Volume 1
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6 - . PUBLIC SERVICE COMMISSION

(102)y IygHTING OUTLET: An outlet intended for the direct conmecs
tion of a lampholder, a lighting fixture or a pendent cord terminating
in a lampholder,

(108) LIgHTNING ARRESTER: Ag applied to supply civeuits, a device
which has the property of reducing the voltage of a surge applied to
its terminals, is capable of interrupting follow current if present, and
restores itself to its original operating condition.

(104) LINE coNDUCTOR: See “conductor”,

(105) LiNiEs—cOMMUNICATION! The conductors and their support-
ing or containing structures which are located outside of buildings
and are used for public or private signal or communication service
and which operate at not exeeeding 400 wvolts to ground or 760 volis
between any two points of the eirveuit, and the transmitted powei of
which does not exceed 150 watts, When operating at less than 150
volts no limit is placed o1i the capacity of the system.

(a) Telephone, telegraph, railroad-signal, messenger-call, clock, fire,
police alarm, community antennd, and other systems conforming with
the above are indluded.

(b) Lines used for signalling purposes, but not included under the
above definition are considered as supply lines of the same voltage and
are to be so run, ‘ _

1. Bxception is made under certain conditions for communication
civeuits used in the operation of supply lines. (See subsection E 128,09
{1).

(106) LINES; BLECTRICAYL SUPPLY: Those conductors and their neces-
sary supportmg or containing structures which are located entirely
outside of buildings and are used for transmitting a supply of elec-
trical energy. Electrical supply lines do not include communiecation
Hneg ag defined in subsection (105) above.

(2} Does not include opeén wiring on buildings, in yard or similay
locations where spans are less than 20 feet and all the precautions
required for stationg or utilization equipment, as the case may be,

are observed.

(b) Railway-signal lines of more than 400 volts to ground ave
always supply lines within the meaning of these rules, and those of
less than 400 volts may be considered as supply lines, if so run and
operated throughout.

r€107) T.OCATION; DAMP: A location subjeét to a moderats degree
of moisture, such as some basements, some bams, some cold storage
warehonges, and the like,

{108) LocaTioN; DRY: A location not nerimally subject to damp-
ness or wetness, A location classified as dry may be temporarily subject
to dampness or wetness, as in the case of a building under construc-
tion,

{109} LocATioN; WET: A location subject to saturation with water
or other liquids, such ag locations exposed to the weather, wash rooms
in garages, and like locations. Installations undelg'lound or in con-
crete slabs or magonry in direet contact with the earth, shall be con-
sidered as wet locations.

(110) Low-ENERGY POWER CIRCUTT: A eireuit which is not a remote-
dontrol or signal eirenit but which has the power supply limited in
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accordance with the requirements of class 2 remote-control cirenits.
(See chapter E 725.)

(a) Such circuits include electrie door openers and cirenits used in
the operation of coin-operated phonographs.

(111) Low voLracE PROTECTION ; The effect of a device operative on
the reduction or failure of voltage to cause and maintain the interrup-
tion of power supply to the equipment protected.

(112) 1.OW VOLTAGE RELEASE: The effect of a device operative on
the reduction or failure of voltage to cause the interruption of power
supply to the equipment, but not preventing the re-estahlishment of
the power supply on retutn of voltage.

(113) MaNmHoLE: (More accurately termed splicing chamber or
cable vault). An opening in an underground system which workmen
or others may enter for the purpose of instailing cables, trangformers,
junction boxes, and other devices, and for making connections and
tests.

{114) MawUvAL: Capable of being operated by personal interven-
tion.

{(115) MOTOR CIRCUIT SWIiTCIH { See “switeh”.

{116) MULTI-CUTLET ASSEMBLY: A type of surface or flush race-
way, designed to hold conductors and attachment plug receptacles,
assembled in the field or at the factory.

(117) New constrUCTION: All new electrical installatiohs and all
extensions and tenewals which eonstitiite 4 gubstantial portion of the
ingtallation.

(118) NoN-autoMATIC: The implied action requires personal inter-
vention for its control, (See “automatic”)

Note: As applied to an eleciric controller, non-automatic contiol does
not necessarily imply a manual controller, but only that personal inter-
vention [§ nécessary.

(119) OpEN wiRE: A conductor or pair of conductorg separately
supported above the surface of the grotind.

(120) QuTLET: A point on the wiring system at which currvent is
taken to supply utilization equipment.

(121) OUTLINE LIGHTING: An arrangement of ineandescent lamps
or gaseous tubes to outline and call attention to certain features such
ay the shape of a building or the decoration of a windowl

(122) OVEN, WALL-MounNTED: A domestic oven for eooking purposes
designed for mounting in or on a wall or otheér surface.

(123) PaneLBOARD: A single panel, or group of panel units, de-
signed for agsembly in the form of a single panel; including busses
and with or without switches and/or automatic ovetrcurrent protective
deviceg for the control of light, heat, or power ecircuits of small in-
dividual as well as aggregate capacity; desighed to be placed inh 4 -
cabinet or cutout box placed in or against a wall, or partition, and
accessible only from the front. {See definition of “switchhoard™”).

{124) PERMANENTLY GrOUNDED! See “grovunded, effectively”.

(125) PoLi racE: That side of a pole on which cross arms are
attached, or which is so designated by the companies owning or opevat-
ing the pole.
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(126) PORTABLE APPLIANCE: An appliance capable of being readily -
moved where established practice or the conditions of use make it
necessary or convenient for it to be detached from its source of cur-
rent by means of a flexible cord and attachment plug.

{127) QUALIFIED PERSON: One familiar with the construetion and
operation of the apparatiis and the hazards involved,

(128) RacEwWAY: Any channel for holding wires, cables or bus bars,
which is designed expressly for, and used solely for, this purpose.

Note: Raceways may be of metal or insulating material, and the term
inctudes rigid metal conduit, flexible metal conduit, electrical metallie
tubing, underfloor raceways, cellular metal floor raceways, surface metal
raceways, wireways and busways.

(129) RAINTIGHT: So constructed or protected that exposure to a
heating rain will not result in the entrance of wafer.

{130) ReADILY ACCESSIBLE: Capable of being reached quickly for
operation, renewal or inspection, without requiring those fo whom
ready access is requisite to climb over or remove obstacles or to resort
to portable ladders, chairs, ete. (See “accessible™.)

(131) RECEPTACLE OUTLET: An outlet where one or more receptacles
are installed.

(132) REcoNSTRUCTION: Replacement of a substantial portion of an
existing installation by new equipment or construetion. Does not in-
clude ordinary maintenance replacements.

(133) REMOTE-CONTROL CIRCUIT: Any electrical eireuit which con-
trols any other eircuit through a relay or an equivalent device.

(184) Rurarn pigTrICTS: All places not urban, usually in the country,
but in some cases within eity limits. (See definition of “urban dis-
triets”.)

(135) 8ac: (a) Apparent sag ai any point: The departure of the
wirve at the particular point in the span from the straight line be-
tween the 2 points of support of the span, at 60° F,, with no wind.

(b) Apparent seg of e spen: The maximum departure of the wire
in a given span from the straight line between the 2 points of support
of the span, at 60° F,, with no wind loading.

(e) IMinal unloeded sag: The sag of a conduetor after it has been
subjected for an appreciable period to the loading prescribed, or
equivalent Ioading, and the loading removed.

{d) Imitial unloaded sag: The sag of a conductor prior to the appli-
cation of any external load.

(e} Maaimum fotal sag: The fotal sag at the midpoint of the
straight line joining the 2 points of support of the conductor.

(£f) Total sag: The distance, measured vertically, from any point
of a conductor to the straight line joining its 2 points of support,
under conditions of iece loading equivalent to the total resultant
loading.

(g) Unloaded sag: (Of a conductor at any point in a span). The
distance, measured vertically, from the particular point in the con-
ductor to a straight line befween its 2 points of support, without any
external load.
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(136) SEALABLE EQUIPMENT: Fquipment enclosed in a case or cab-
inet that is provided with means for sealing or locking so that live
parts cannol be made accessible without opening the enclosure, The
equipment may or may not be operable without opening the enclosure.

(137) SEALED (HERMETIC TYPE) REFRIGERATION COMPRESSOR: A
mechanical compressor consisting of a eompressor and a motor, both
of which are enclosed in the same sealed housing, with no external

shafts nor shaft seals, the motor operating in the refrigerant atmos-
phere,

{138) Smrvice: The conduetors and equipment for delivering energy
from the electricity supply system to the wiring system of the prem-
ises served.

(139) ServicE caBLE: Service conductors made up in the form of
cable.

(140) SERVICE CONDUCTORS: The supply conductors which extend
{rom the street main, or from transformers to the service equipment
of the premises supplied.

(141) SErvice Drop: The overhead service conductors between the
last pole or other aerial support and the first point of attachment to
the building.

(142) SERVICE ENTRANCE CONDUCTORS, OVERIIEAD SYSTEM: The serv-
ice conductors between the terminals of the service equipment and a
point usually outside the building, clear of building walls, where
joined by tap or splice to the service drop.

(143) SERVICE ENTRANCE CONDUCTORS, UNDERGROUND SYSTEM: The
service conductors between the terminals of the service equipment and
the point of connection to the service lateral. .

(a) Where service equipment ig located outside the building walls,
there may be no gervice-entrance econductors, or they may be entirely
outside the building,

(144) SERVICE EQUIPMENT: The necesgary equipment, usually con-
gisting of circuit-breaker or switch and fuses, and their accessories,
located near point of entrance of supply conductors to a building and
intended to constitute the main control and means of cut-off for the
supply to that building.

(145) SERVICE LATERAL: The underground service conductors be-
tween the street main, including any rvisers at a pole or other sirue-
ture or from transformers, and the first point of connection to. the
service entrance conductors in a terminal box inside or outside the
building wall. Where there is no terminal box, the point of eonnection
shall be considered to be the point of entrance of the service conduec-
tors into the building. ' ’

(146) ServicE RACEWAY: The rigid metal conduit,,electriéal mefallie
tubing, or other raceway, that encloses service entrance conductors,

(147) SmrriNg: (of circuit-breaker), The value of the current at
which it is set to trip. e R

(148) SHALL: Is used to indicate 1'eguireme11ts.
(149) SHouLp: Is used to indieate recoimmendations, 6v that whick
is advised but not required. In general, recommendations have the
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form of fine-print notes or paragraphs supplementing the preceding
text. :

(150) Smow winbow: Any window used or designed to be used
for the display of goods or advertising material, whether it is fully
or partly encloged or entirely open at the rear, and whether or not
it has a platform raised higher than the street floox level

(151) SieN: See “electric sign”.

(152) SmigNAL circurr: Any  electrical eireuit which supplies
energy to an appliance which gives a recognizable signal.

{a) Such circuits include cireuits for door bells, buzzers, code-
calling systems, signal lights, and the like.

{153) SpAN LENGTII: The horizontal distance between two adjacent
supporting points of a conduetor.

(154) SPECIAT, PERMISSION: The written consent of the Industrial
or Public Service Commission.

{155) STRUCTURE CONFLICT: See *‘conflict”.

(166) SUBSTANTIAL: So constructed and arranged as fo be of
adequate strength and duvability for the service to bhe performed
under the prevailing conditions.

{167) SwiTtcHES: (a) Switches: A device for opening and closing or
for changing connection of a ecireuif. A switch will always be under-
stood te be manually operated, unless otherwise stated.

(b) General use switch: A switch intended for uss as a swifch in
general distribution and branch circuits, It is rated in amperes and is
capable of interrupting its rated current at its rated voltage.

(c) Generil use snup switeh: A form of general use switeh so con-
structed that it can be installed in flush device boxes, or on outlet hox
covers, or otherwise used in conjunction with wiring systems recog-
nized by this code. '

() AC general use smap switch: A form of general use snap
switch suitable only for use on alternating current civeuits for con-
trolling the foliowing:

1. Resistive and inductive loads {including electric discharge lamps}
not exceeding the ampere rating at the voltage involved,

2. Tungsten filament lamp loads not exceeding the ampere rating at
120 volts.

3. Motor loads not exceeding 80% of the ampere rating of the
gwitches at the rated voltage,

Note! All AC general use snap switches are marked “AC" in addition
to their elactrical rating.

{e) AC-DC general use snap switch: A form of general use snap
switeh suitable for use on either direct or alternating current circuits
for controlling the following:

1. Resistive loads not exceeding the ampere rating at the voltage
involved.

2, Inductive loads not exceeding one-half the ampere rating at the
voltage involved, except that switches having a marked horsepower
rating ave suitable foy controlling motors not exceeding the horse-
power rating of the switch at the voltage involved.
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3, Tungsten filament lamp loads not exceeding the ampere rating
at 125 volts, when marked with the letter ‘I

Note: AC-DC general use snap switches are not generally marked
AC-DC, but are zlways marked with their elecirical rating,

(f) Isolating switeh: A switch intended for isolating an electric
civeuit from its souree of power. It has no interrupting rating and is
intended to be operated only after the cireuit has been opened by some
other means.

{g) Motor cireuit switch: A switch, vated in horsepower, capable
of interrupting the maximum operating overload current of a motor
of the same horsepower rating as the switch at the rated voltage.

(158) SwrrcupoarD: When refeyred to in connection with the sup-
ply of electrieity is a large single panel, frame, or assembly of panels
on which are mounted, on the face or back or both, switches, overcur-
rent and other protective devices, buses, and usunally instruments.
Switchhoards are generally accessible from the vear as well as from
the front and are not intended to be installed in cabinets. (See “panel-
board”}.

(159) Taes: Tags or other markers of distinetive appearance, In-
dicating that men are at work on the equipment or lines so designated.

(160) TENsON: (a) Final unloaded conductor tension: The longi-
tudinal tension in a conductor after the conductor has been stretched
by the application for an appreciable period, and subsequent release,
of the heavy loading of ice and wind, and temperature decrease, speci-
fied in these rules {(or equivalent loading).

(b) Imitial conductor tension: The longitudinal tension in a con-
duetor prior to the application of any external load.

(161) THERMAL CUTOUT: An overcurrent protective device which
contains a heater clement in addition to and affecting a renewable
fusible member which opens the circuit, It is not desighed to interrupt
short eireuits.

(162) THERMAL PROTECTION: (As applied to motors). The words
“thermal protection” appearing on the name plate of a motor indi-
cate that the motor is provided with a thermal protector.

(163) THERMAL PROTECTOR: (As applied to motors). An inherent
overheating protective device which is responsive to motor current and
temperature and which, when preperly applied to a motor, protects
the motor against dangerous overheating due to overload or failure
to start.

(164) TRANSFORMER VAULT: An isolated five-resistant enclosure,
either above or below ground, in which transformers and velated
equipment ave installed and which is not continuously attended dux-
ing operation.

(165) UmBAN DIsTRICT: Thickly settled avea, whether inside city
limits or mnot.

(166) UTILIZATION EQUIPMENT: See “equipment”.

(167} Vapor-TIGHT: So enclosed that vapor will not enter the en-
clogure.

{168) VENTILATED: Provided with a means to permit circulation of
the air sufficiently to remove an excess of heat, fumes, or vapors.
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(169) VERTICAL CONDUCTOR: See “conductor”.

{170) VoLTACE: (a) Voltage of a cireuit: The greatest effective dif-
ference of potential between any 2 conduetors of the cireuit concerned.

(b) Voltage of an effectively prounded cireuit, means the highest
effective voltage between any conduetor and ground unless otherwise
indicated.

(¢) Voltage of a cireuit not effectively grounded, means the high-
est effective voltage between conductors unless otherwise indicated.

(d) Where one circuit is directly connected to another cireuit of
higher voltage (as in the case of auto-transformers), hoth are con-
sidered of the higher voltage, unless the eircuit of lower voltage is
effectively grounded.

(e) When the term “volts” or “voltage” is used withous qualifica-
tion, it means the voltage between conductors if no grounded conduc-
tor eapable of carrying load is present. If such a ground conductor is
present, “volts” or “voliage” means volts to ground.

(171) WATERTIGHT: So constructed that moisture will not enter the
enclosing case,

(172) WEATHERPROOF: So constructed or protected that exposure to
the weather will not interfere with its suceessful operation,

(a) Weatherproof (As applied to the protective covering on a con-
ductor) : A covering made up of braids of fibrous material which are
thoroughly saturated with a dense moisture-proof compound after
they have been placed on the conductor, or an equivalent protective
covering designed to withstand weather conditions.

(173) WET: (See “location—wet”).
Histoxy: Cr. Register, November, 1961, No. 71, eff, 12-1—-61.
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Chapter E 103

PROTECTIVE GROUNDING

B 103.01 Grounding general 103.06 Grounding of portable
E 103.02 dGrounding electric sys- equipment

=

tems E 103.06 Grounding conductors
B 103.03 Grounding conductor en- H 103,07 Ground connections
closures’ & 103.08 Method
m 163,04 Grounding of fixed " 103.0% Ground resistanece
equipment I 103.10 Separate zrounding con-

ductors and grounds

E 103.01 Grounding general. (1) This chapter (sections E 103.01
through B 103.10) freats of proteetion by grounding of electrical
generation, transmission, distribution, and some utilization facilities,
the general requirements of which are covered in other chapterg of
this code. The orders in this section do mnot apply to the grounded
return of electric railways, to the grounding of lightning protection
wires which are independent of electric cireunits and equipment, nor
to the grounding of communication cireuits and equipment.

(2) In general the rules in this chapter cover methods of grounding
and such requirements that would have to be repeated if placed in the
various parts of the code.

(8) Additional rules covering grounding will be found in all parts
of the code. In general grounding reguirements covering interior wir-
ing will be found in chapter B 250; the grounding of lightning rods
in chapters E 160 through ¥ 172; grounding in connection with radio
in chapter I 810; grounding communication systems in chapter B
800; and signal cireuits in chapters E 720 and 725,

(4) Insulation and guarding are suitable alternatives to grounding
under certain conditions.

(5) Cireunits are grounded for the purpose of limiting the voltage
on the cirvenit which might otherwise oceur through exposure to light-
ning or other voltages higher than that for which the cireuit is de-
signed; or to limit the maximum potential to ground due to normal
voltage.

Histery: Cr, Register, Noveinber, 1961, No, 71, eff, 12-1-61,

E 103.02 Grounding electric systems. (1) DIRECT CURRENT DISTRIBU-
TION SYSTEMS. (a) Two-wire direct-current systems supplying interior
wiring systems and operating at not fo exceed 300 volts between
conductors shall be grounded on one conductor at one or more supply
gtations but not at individual services or elsewhere on the interior
systems unless such system is used for supplying industrial equip-
ment in limited areas and the circuit is equipped with a ground
detector, It iz rvecommended that two-wire divect-current systems
operating at more than 300 volts between conductors be grounded if
a neutral point can be established such that the maximum difference
of potential between the neutral point and any other point on the
system does not exceed 800 volts. It is recommended that two-wire
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direct-current systems be not gvounded if the voltage to ground of
either conductor would exeeed 800 volts after grounding.

(b) Three-wire direet-current systems supplying interior wiring
systems shall be grounded on the neutral at one or more supply sta-
tions but not at individual services or elsewhere on the interior sys-
fems.

(2) ALTERNATING CURRENT DISTRIBUTION SYSTEMS. (2} Secondary
alternating-current distribution systems supplying wiring systems
serving utilization equipment and intevior alternating-current systems
shall be grounded if they can be so grounded that the maximum volt-
age to ground does not exceed 300 volts.

(b) In alternating-current distribution systemg ground commections
shall be made at the building service and near the transformer {or
transforiers) either by direct ground connection through an extended
metallic water piping system or made electrode or by the use of a
system ground wire to which are connected the grounding conductors
of many secondary mains, and which is iiself effectively grounded at
intervals that will fulfill for any secondary utilizing the system
ground wire the resistance and current carirying capacitios of gec-
tions E 103.07 and F 103.09,

1, In single-phase, 3-wire systemis the ground connection shall be
made on the neutral conductor.

2. In sinple-phase, 2-wire systems the ground conmnection shall be
made on the neutral point or on either conductor.

3. In 2-phase, 8-wire systems, the ground cotinection ghall he made
to the conduetor common to both phases, In 2-phase 4-wire systems,
a ground connection shall be made to the neutral point of each phage.

4. In 8-phdse, 3-wirs, delta systems, the ground connection shall be
made oh one conductor or on the neutral point of ohe phise,

Note: Where the ground is made to the neutral point of one phase and
the neutral not extended to a building serviee, 2 ground wirds and 2
ground electrodes shall be placed on the pole with the transformer or
ransformers,

B. Where one phase of a 2 or 8 phase system is used for lighting,
that phase shall be grounded at only one point, at the neutral con-
ductor, if one is used, or at one of the phase wires,

6. In 8-phase, 3-wire o 4-wire, star connected systems, the ground
cotmections shall be made at the point common to all the phases,
1. Alternating current secondary civewits supplied from a trans-
former outside the building shall not be grounded inside buildings
except at the service entrance. '

(c) 1. For an interior system not electrically connected to an ex-
terior secondary distribution system, the grounding connection shall
be made at the transformer, generator, or other source of supply, or
at the switchboard and on the supply side of the first switch con-
trolling the system,

2. Where transformers supply a common set of distribution mains,
such fuses as are installed shall be so placed as not to leave any
portion of the secondary system without grounding protection after
the fuses have opened.

3. In the absence of a direct ground connection at all huilding
services, ground connections shall be made to the grounded neutral
or other grounded conductor of a secondary system supplying more
than one utilization equipment, at intervals that will fulfill the re-
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gistance and current-carrying requirements of E 103.09. This is to
take care of older installations without grounded services,

4, Where more than one building is served from a single service
the conductor and equipment enclosures, and the neutral shall be
grounded at each building.

{d) The primary neutral of a single or 3 phase supply system
operating at not to exceed 22,000 volig between neutral and any phase
conductor may be interconnected solidly with the secondary neutrals
provided,

1. The customer’s service entrance and the supply end are grounded
in such a way that the requivements of section E 108.09 ave met and
2. or 3, below are complied with,

2, The neutral is connected to an extended metallic underground
water piping system or made electrodes complying with the resist-
ance reguivements of seetion T 108.09 at each transformer location
and at a sufficient number of additional points to fotal 4 ground
connections per mile,

3. The neutral is connected to singie made electrodes ecomplying
with the dimensions specified in subsection E 103.08(4) at each trans-
former location and at a sufficient number of additional points to total
9 grounds per mile. The additional grounds shall be placed first on
poles adjacent to each customer’s loeation, and then approximately
equally spaced between the transformer locations.

(e) 1. A neutral conductor grounded as specifizd in sub-ection K
108.02(2) (d) is considered to be effectively grounded throughout its
length.

2. A continuous metal sheath cable or supporting messenger is
considered effectively grounded throughout its length if:

a. Connections are made to an extended metallic underground water
piping system or to made electrodes complying with the resistance
requirements of section B 103.08 at the beginning and at the end and
at a sufficient number of additional points to tofal 4 ground connections
per mile, or

b. Conneetions are made to single made electrodes complying with
the dimensions specified in subsection E 103.08(4) at a sufficient
number of points to total 9 grounds per mile.

(f) The grounding conductor of a lightning arrester protecting
a transformer which supplies a secondary distribution system may be
interconnected solidly or through a gap with the grounded conductor
of such transformer, provided that in addition to the direct ground-
ing connection at the arrester either:

1. The secondary has elsewhere 2 grounding connections at least
20 feet apart to extended underground metallic water piping systems
or to made electrodes complying with the resistance requirements of
section B 103.09. One or both of these connectiong may he at cus-
tomers’ entrances. ' '

2. The secondary neutral is comnton with the primary neufral and
is grounded in the manner specified in subsection E 108.02(2) (d).

Note; The lightning arrester must be an asceptable lighining proiec-
tive device having valve characteristics, See deflnition in c¢hapier B 104,

(8) CURRENT IN GROUNDING CONDUCTOR. Grounds shall be so ar-
ranged that under normal conditions of service there will he no ob-
jectionable passage of current over the grounding conduectors. The
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temporary currents set up under accidental conditions, while the
grounding conductors are performing their intended protective func-
tiony, are not to be considered as objectionable, If an objectionable
flow of current occuvs over a grounding conductor, due to the use of
multiple grounds a. one or more of such grounds shall be abandoned,
or b. their location shall be changed, or c. the continuity of the con-
-ductor between the grounding eonnections shall be suitably inter-
rupted, or d. other means satisfactory to the authority enforeing this
code shall be taken to limit the eurrent.
Histery: Cr. Register, November, 1961, No. 71, eff. 12-1—61,

E 103.03 Grounding conductor enclosures. The grounding of light-
ing and utilization wiring systems as well ag metal envelopes contain-
ing supply conductors must comply with chapter | 250 even though in
locations used exclusively by supply facilities.

History: Cr. Reglster, November, 1961, No. 71, eff. 12-1-61,

E 103.04 Grounding of fixed equipment, (1) Fixed equipment which
is a part of or used in connection with utilization wiring shall be
grounded as required even if in locations used for supply facilities.

(2) Fixed non-current carrying paits on poles which are more than
8 feet from the ground such as transformer cases may or may not be
grounded depending on the company’s rules, The company shall follow
a standardized practice and make their operating rules conform to the
practice adopted. If any portion of these non-current carrying parts
are located within 8 feet of the ground they shall be grounded.

(3) Instruments, meters, or relays which operate with windings
or working parts at 300 volts or more to ground shall have the eases
and other exposed bare metal parts grounded unless isolated by eleva-
tion or protected by suitable insulating barriers or guards. An excep-
tion is made where the equipment is inaccessible to other than quali-
fied persons, in which ease the above protection is not requived up to
and including 750 volts. Above 750 volts, eases shall be isolated by
elevation or protected by suitable barriers, grounded metal, or insulat-
ing covers or guards, where instruments, meters, or relays are op-
erated from current or potential instrument transformers on cireuits
of 300 volts or movre to ground, having ungrounded secondary circuits
and ungrounded primary eiveuits, the cases and other exposed bare
metal parts shall be grounded (See subsection E 103.06(2)).

(4) Non-current carrying parts of fixed equipment may be
grounded by metallically connecting them to the grounded metal
raceway or cable armor, or otherwise as provided in section E 250.057.

History: Cr, Register, November, 1961, No. 71, eff. 12-1—-g1.

E 103.05 Grounding of portable equipment. The grounding of port-
able equipment is required by chapter 250 and such portable equip-
ment must be grounded even though in locations used exclusively by
supply facilities,

Histoxry: Cr. Register, November, 1961, No. 71, eff. 12-1-61,

E 103.06 Grounding conductors. (1) MATERIAL AND CONTINUITY. In
all cases the grounding conducfor shall be of copper or of other
metals o1 combination of metals which will not corrode excessively
under the existing conditions. If joints are unaveidable they shall be
so made and maintained as to not materially increase the vesistance
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of the grounding conductor. Devices necessary for the proper opera-
tion of a supply system may be placed in a grounding conductor but
no automatic cutout or switch shall be placed in the grounding con-
duetor unless the opening of the cutout switch disconnects all gources
of energy. For lightning arresters and ground detectors the grounding
eonduetor shall be as short and straight as practicable and free from
short hends,

(2) Sz aNDp capacITY. The grounding conductor shall econform to
the following:

(a) For direct eurrent cireuits. A grounding conductor for a direet-
current supply system ghall have a current-carrying capacity not less
than that of the largest conductor supplied by the system and in no
case less than that of No, B copper, )

(b) For alternating current circuits. A grounding conductor for an .
alternating-current system shall have a current-carrying capacity not
less than one-fifth that of the conductor to which it is attached but in
no case shall the conductivity or tensile strength be less than that of
No. 8 copper. See chapter E 250 for conductor size for grounding
utilization equipment in interior wiring.

{¢) For instrument transformers. The grounding ecnductor for in-
strument cases and secondary circuits of instrument transformers
shall not be smaller than No. 12 if of copper or, if of other metal,
shall have eguivalent current-carrying capacity.

(4} For primary Wghtning arresters. The grounding conduector or
conductors shall have a current-carrying capacity sufficient to insure
continuity and continued effectiveness of the ground connection under
conditions of excess current caused by or following discharge of the
arrester. No individual grounding conductor shall have less con-
ductance than No. 6 (0.162-inch) copper wire.

(e) Interior witilizution wiring, raceways, ete. For conductor sizes
for prounding utilization wiring, raceways, equipment, and portabie
and pendent equipment see chapter E 250.

(8) MECHANICAL PROTECTION AND GUARDING AGAINST CONTACT. (a)
For a distance of 8 feet above the ground, floor, or platform, from
which grounding conducltors are accessible to the public, the con-
ductors shall be protected by a substantial insulating condnit or wood
molding,

1. Where the ground resistance is lesg than 3 ohms a metallic
guard may be used provided that in the case of lightning arrester
ground the ground conductor must be electrically connected to both
ends and the metallic guard covered by an insulating conduit or
molding,

2. In rural areas other than in farm and school yards, or spaces
where people congregate, ground conductors of a multigrounded sys-
tem may be of weatherproof insulation instead of a insulating conduit
or molding.

3. Grounding conductors whose only purpose is to protect a pole
against lightning need not be protected. .

(b) The prounding wire must alsc be protected near supply and
communication lines, (See section & 123.10).

{4} UNDERGROUND, Wires used for grounding conductors, if laid
underground, shall, unless otherwise mechanically protectéd, be Iaid
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slack to prevent their being readily broken; and shall have joints
carefully painted or otherwise protected against corrosion,

{5) COMMON GROUNDING CONDUCTOR FOR CIRCUITS, METAL RACEWAYS
AND EQUIPMENT {See chapter E 250).

{6) Busses. In supply stations, manholes, and vaults accessible to
qualified persons substantial bare busses may be used. Care should be
taken to place them where accidental contact while working on live
parts is diffficult er they should be guarded,

Hisfory: Cr., Register, November, 1961, No. 71, eff, 12-1-61.

E 103.07 Ground connections, The ground connection shall be per-
manent and effective, and be made as indicated below, but always
to underground metallic water piping systems, if available, Where
the alternating eurrent system is connected to a grounding electrode
in or at a building, the same electrode shall be used to ground the
conductor enclosure and equipment in or on that building.

(1) Piping systiMs. Fov circuits, equipment, and arresters at sup-
ply stations, connections shall be made to all available active metallic
underground water-piping systems between which no appreciable
difference of potential normally exists, if the pipe is of sufficient
capacity, and to one such system if appreciable differences of potential
do exist between them. At other places connections shall be made to
at least one such system if available. Gas piping should be avoided,

Note! The profective grounding of electric cifeuits and equipment to
undergrouhd metallic water-pipe systems In accordance with these rules
should always be permitted, since such grounding offers the most effec-
tive protection to life and property and is not injurious te the piping
aystems.

Note: Ground connections from circuits should not be made to jointed
plping within buildings except water piping.,

(2) ALTERNATE METHODS. Where underground metallie water-
piping systems are not available, othér methods which will secure
the desired permanence and conductance may be permitted, Butried
metal structures of considerable extent may be uged. In some cases
ground connection may be made to the steel frame of a huilding con-
taining the grounded cireuits or eguipment, to which frames of ma-
chines and other noncurrent-carrying surfaces should also then bhe
grounded. In such cases the building frame should be itself well
grounded by effective connection to the ground. This may require
made electrodes for steel frame buildings supported on masonry or
concrete footings.

(3) MADE ELECTRODES., If regoit must be had to made (buried or
driven) electrodes the number should be determined by the following
requiements:

(a) Not motve than one such ground is required for lightning ar-
resters, exeept where needed for large current capacity.

(b) At least 2 grounds are required for low-voltage alternating-
current distribution ecireuits, one at the transformer or elsewhere
and one at each customer’s gervice.

(¢) Where no part of the civeuit or equipment protected can be
reached by persons while they are standing on the ground oy damp
floors, or by persons while touching any metallic piping to which the
grounding conductor is not effectively connected, a single made elec-
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trode may be used even if its resistance exceeds that gpecified in sec-
tion E 108.09, In such cages it is desirable to provide guardg for the
grounding eonducter in accordance with subgection E 103.06(3),
wherever it is otherwise accessible, or to provide insulating mats or
platforms so located that persons cannot readily touch the grounding
conductors without standing on such mats or platforms.

(d) Made electrodes may be arranged to minimize the potential
gradient along the surface of the earth by use of radial conneeting
wires underneath the earth surface or by other suitable means.

(4) GROUNDS TO RAILWAY RGETURNS, Protective ground connections
should fot be made to railway negative-return circuits when other
effective means of grounding are available, except ground conhaetions
from electric-railway lightning arvesters. When ground connections
are of necessity made to the grounded track return of electric rail-
ways, they shall be made in such a manner as not to afford a metallic
connection (as indirectly through a grounded newtral with multiple
grounds) between the railway return and the other grounded conduct-
ing bodies (such as buried piping and cable sheaths).

Note; This does not prohibit the making of drainage connections
(which are not protective grounds) between piping systems and railway
negative-return cireuits for the prevention of eclectrolysis.

Note: Multiple pretective ground connections from other circuits to
railway returns should be avoided; and where multiple made electrodes
are made on such other circuits near such railway returns, they should
be so arranged as to prevéent the flow of any considerable currént in and
petween such connections, which Aow would reduce their efiectiveness,
or otherwise cause damage,

History: Cr, Register, November, 1961, No. 71, eff, 12-1-61.

E 103.08 Method. (1) Piping. The point of attachment of a ground-
ing conductor to an underground metallic water-piping system shall
be on the street side of the water meter or on & cold-water pipe of
adequate current-carrying eapacity, as near as practicable to the
water-service entrance to the building or near the equipment to be
grounded, and shall be accessible except by special permission. If the
point of attachment is ot on the street side of the water meter, the
water-piping system shall be made electrically continuous by bonding
together all parts between the attachment and the pipe entrance
-which are liable to become disconnected, as at meters and gervice
unions If water meters are located outside buildings ot in eoncrete
pits within buildings where piping connections are embedded in con-
crete flooring, the ground connections may be made on the building
side of the meters, The use of gas piping systems in buildings
should be avoided, An underground metallic water-pipe system having
less than 50 feet of buried pipe exelusive of well casings; or having a
resigtance of more than 3 ohms to ground shall not be used as a
grounding electrode unless connected to 2 made electrodes spaced at
least 6 feet apart.

Exception: The connection to underground pipihg systems made
ouitside buildings by electrie distribution agencies iteed not be aceeas-
ibhle,

{2) GrouND CLAMPS. The ground connection to metallic water pip-
ing systems shall be made by means of an approved clamp or fitting
firmly bolted to the pipe after all rust and seale have been removed,
or by means of a brass plug which had been tightly screwed into a
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pipe fitting or, where the pipe is of sufficient thickness, serewed into
a hole in the pipe itself, or by other eguivalent means. The grounding
conduetor shall he attached to the clamp, fitting or plug by means of
an approved solderless connector. The point of commection shall be as
readily accessible as possible,

(3) CoNTACT SURFACES, If conduit, couplings, or fittings having pro-
tective coating of nonconduciing material, such as enamel, ave nsed,
such coating shall he thoroughly removed from threads of both
couplings and conduit and such surfaces of fittings where the con-
duit or ground clamp is secured, in order to obtain the requisite
good ¢onnection, Conduits, other metal raceways, and the armor of
cables shall be securely fastened in outlet boxes, junetion boxes, and
cabinets, 50 as to seeure good electrical connections.

(4) MADE ELECTRODES., (a) Where made electrodes are used they
shall as far as practicable, be embedded below permanent moisture
level. Made electrodes shall be of materials or combination of mate.
rials which shall not corrode excessively under the existing conditions,

(b) Buried plate electrodes shall present not lesg than 2 square feet
of surface to exterior soil. Electrodes of plate copper shall be at least
0,06 inch in thickness. Electrodes of iron or steal plates shall be at
least %4 ineh in thickness.

(¢) Electrodes of iron or steel pipe shall be galvanized and not less
than v nen (nominal size), wiectrodes of rods of stect or 1ron
shall be at least % inch minimum eross-sectional dimension, Approved
rods of nonfervous matervials or their approved equivalent used for
electrodes shall be not less than % inch in diameter. Driven electrodes
of pipes or rods, if of less than standard commercial length, shall
preferably be of one piece, and except where rock bottom is encoun-
vered, shall be driven to a depth of at least 8 feet regardless of size
or number of electrodes used. Where rock is encountered at a depth
of less than 4 feet, buried plate electrodes shall be used ol pipe or rod
electrodes shall be buried in a horizoatal trench as deep as is prae-
ticable, If rock is at a preater depth than 4 feet, pipes or rods may
be driven at an angle if this must he done to dvive the full length
of the electrode. Such pipes or rods shall have clean metal surfaces
and shall not be covered with paint, enamel, or other poor conducting
materials,

(d} Grounds used solely for wood pole lightning protection and
which are not conmected to any circuits 0r equipment may be of any
form or size. The grounding conductor must be protected in the game
manner as any grounding conductor where it passes through con-
duetors but it need not be protected near the ground, A pole protection
ground may be used ds a made electrode for a circunit or equipment
if the down conductor is fully protected and the wire which is at-
tached to the pole previous to the setting has a continuous bare ov
exposed length below the ground level of not less than 12 feet, ex-
tended to the hottom of the pole; iz not smaller than No. 6 and is of
copper or other metals which will not corrode excessively.

{e) A guy and anchor may be used as a combined grounding eon-
ductor and made electrode if they are electricaily bonded together
and the anchor and rod present sufficient surface to the soil.
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(f). Buried metal structures having a resistance of more than 8
ohms to ground shall not be used as a ground electrode unless con-
nected to two made electrodes spaced at least 6 feet apart.

History: Cr. Register, November, 1961, No. 71, eff, 12-1-61,

E 103.09 Ground resistance. (1) LImirg, The combined resistances
of the grounding wire and the connection with the ground shall not
exceed 8 ohms for connections to extensive underground metal water-
pipe systems nor 25 ohms for made electrodes. Where it iz imprac-
ticable to obtain with one made electiode a resistance of 25 ohms, this
requivement shall be waived, and two made electrodes, at least 6 feet
apart shall be provided.

(2} The resistance of station grounds should be checked when made.
All ground connections shall be inspected periodically. Ground com-
nections on distribution cirenits should, when instalied, be tested for
registance unless multiple grounding ig used.

History: Cr. Register, November, 1961, No. 71, eff. 12-1-61.

E 103.10 Separate grounding conductors and grounds. (1) Ground-
ing conductors from equipment and civeuits of each of the following
classes, if reguired by these rules, shall be run separately to the
grounding electrode or to a sufficiently heavy grounding bus or sys-
tem ground cable which is well connected to ground at mgre than one
place, except as provided in subsection T 108.02(2) (d).

{a) Primary lightning arresters, except as is provided in subsection
E 103.02(2) ().

{b} Secondaries connected to low-voltage lighting or power circuits,
except that if a secondary distribution system has multiple grounds,
utilization equipment and wire enclosures may use the same ground-
ing conductor.

{c) Frames of direct-current railway equipment and of equipment
operating in excess of 7560 volts.

(d) Lightuning reds.

History: Cr. Register, November, 1961, No, 71, eff. 12-1-61.
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Part 1

ELECTRICAL SUPPLY STATIONS
AND SUBSTATIONS

Chapter E 110
SCOPE OF ORDERS

T 110.61 Blectrical equipment in stations, substations, factories and
elsewhere

E 110.01 Electrical equipment in stations, substations, factories and
elsewhere. (1} The following chapters (E 110-E 119) apply to all elec-
trieal equipment and conductors of over 600 volts, If such equipment
and conductors are not installed in supply statioms or other quarters
accessible only to qualified persons, they shall, in addition to comply-
ing with chapters ¥ 110-% 119, comply alse with the rules of Part 5.

(2) Equipment and wiring of less than 600 volts shall comply with
the rules of Part 5, except that if such equipment or wiring is installed
in supply stations or other quarters accessible only to qualified per-
sons, it may be installed in conformity with Chapters & 110-F 119, in
which case only wiring used to distribute a power supply for lighting,
service outlets and other utilization equipment need comply with the
orders of Part b.

Note: Tor the intent of rules, waivers, etc., see gection B 20.13,

Histoery: Cr. Register, November, 1961, No, 71, eff, 12-1-61.
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Chapter E 111

GENERAL PROTECTIVE ARRANGEMENTS OF
STATIONS AND SUBSTATIONS

HE 111.01 General requirements for K 111,083 Buildings, yards and
rooems and spaces general gafety
E 111.062 Illumination & 111.04 IFire fightinzg appliances
B 111,06 Oil filled apparatus

E 111.01 General requirements for rooms and spaces, (1) EN-
CLOSURE OF ROOMS AND SPACES. Rooms and spaces shall be so arvanged
with fences, screens, partitions, or walls ag to prevent entrance of
unauthorized persons or interference by them with equipment inside,
and the entrances not under observation of an authoriZzed attendant
shall be kept locked., Signs prohibiting entrance to unauthorized per-
sons shall be displayed at entrances.

(2) Rooms AND 8PACES. All rooms or spaces in which electrical
equipment iz installed shall comply with the following requirements:

{a) Fire resistant construction, They shall be as far as practicable,
noncombustible,

(b) Storage and manufecturing processes. They shall be used
neither for the storage of material nor for manufacturing processes
causing hazard fo electrical operators, except those materials or proe-
esses attendant upon the production o distribution of a supply of
electrical energy.

(¢) Hazardous conditions. They shall be free from combustible dust
or flyings, flammable gas, or acid fumes in dangerous quantities, (For
battery rooms, see chapter E 114, For auxiliary equipment in hazard-
ous locations, see E 112.08.) Also see rules on Dugts, Fumes, Vapors
and Gases published by the Industria! Commissios,

{d) Ventilation. They should be well ventilated, Se¢ Industrial Com-
mission codes. ’

(e) Moisture and weather. They should be dry. In outdoor stations
or stations in wet tunnels or subways, all live parts of eguipment
should be enclosed in weatherproof cases, unless the equipment is
suitably designed to withstand the prevailitg atmospherie conditiens.

(3) ROTATING MACHINERY. Rotating machinery shall be installed
upon suitable supports or foundations and if necessary secured in
place,

{4) FpnNcEs. Fences used to exclude the public from electrical equip-
ment, shall be g0 placed that they are not closer to live parts or parts
that may become alive than that given in column 3 of table 2, section
E 112.06. Such fences shall be of a type that cannot be readily elimbed
and be not less than 5 feet in height when enclosing equipment operat-
ing at 15,000 volts or less and not less than 6 feet in height where the
voltage is above 15,000,

History: Cr. Register, November, 1961, No. 71, eff. 12-1-61.

E 111.02 Illumination. (1) UNDER NORMAL CONDITIONS. Rooms and
spaces in buildings where electrical apparatus or machinery is located
shall have means for artificial illumination in accordance with the
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following table. The means of illumination shall be maintained ready
for use at all times. (Also see section E 114,09}

Note: It is not intended that this rule should require permanent lighi-
ing in gwitch cells and similar small spaces occupied by electrical ap-
paratus where permanent lighting is impracticable,

TABLE NO. L
ILLUMINATION INTENSITIES

Modern
Minimutn Practice
Foot-Candles | Foot-Candles

(1) Switehboard instruments, gauges, switches, ele.... 5 10 to 15
(2) Switehboards with ne exposed live parts...___ 3 5 to 10
{3} Storage battery room 3 5 to 10
(4) Generating room, boiler room, pump room {at machinery

or exposed live parts)_ .. uooooo . 5 10 to 16
5 Stmrways and passageways (Measurements mude at floor

fevel) where there is moving nmchmer\r, exposed live

parts, hot pipes, ete. - .. - el 5 10 €0 16
(6) Any tranversed space (measured at floor level) ,,,,,,,,,, 2 5to 19

Note: The above illumination values are to be measured at worklng
surfaces, except as siated.

The “minimum foot-candlies specify the lowest illumination for safety,
hut the “modern practice foot-candles” are recommended.

(2} EMERGENCY LIGHTING. A separate emergency source of illumi-
nation shall be provided in every station where an atfendant is lo-
cated, This source shall ba from an independent genevator, storage
battery, gas main, portable light, or other snitable souree.

Note: Flame lamps (gas or c¢il) should not be used in battery rooms.

(3) FIXTURES, PENDANTS AND PLUG RECEPTACLES. (See also chapter
T 410). Arrangements of permanent fixtures and plug receptacles shall
be such that pmtable cords necd not be brought into dangerous proxim-
ity to live or moving apparatus. All lamps shall be arranged to he con-
trolled, replaced, or trimmed from safely accessible places. Pendent
conductors shall not be installed where they can be readily moved so
as to bring them in contact with live parts of electrical supply equip-
ment.

(4) ATTACHMENT PLUGS. Portable eonductors shall be attached to
fixed wiring only through separable attachment plugs which will d]S-
connect all poles by one operation.

History: Cr. Register, November, 1961, No. 71, eff. 12-1-61,

E 111.03 Buildings, yards and general safety. (1) BUILDINGS TO
COMPLY WITH BUILDING CODE. Buildings in which electrieal supply
equipment is installed shail be construeted in every detail to comply
with the building code published by the Industrial Commission.

(2) GENERAL RULES ON SAFETY TO BE COMPLIED WITH, [loors, pas-
sageways, stairways, flooy openings, platforms, runways, moving ma-
chinery, etc shall be constructed and safeguarded as required by the
rules on safety published by the Industrial Commission,

{3) PROTECTION FROM RAIN AND FALLING OBJECTS. Eleetrical equip-
ment located outdoors, when necessary, shall be protected against in-
jury from rain, snow, sleet, flying or falling objects,

(4) Exirs. Each room or space and each working space about
equipment shall have suitable means of exit which shall be kept clear
of all obstructions, If the plan of the room or space and the character
and arrangement of eqmpment are such that an accident would he lHa-
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ble to close or make inaccessible a single exit, as in the cage of long
narrow rooms, platforms, passageways, spaces behind switchboards, or
wire and pipe tunnels, a second exit shall be provided if practicable.
In all cases the Building Code should be consulted.

(5) Froora. Floors shall have even surfaces and afford secure foot.-
ing. Projecting nails, loose boards, uneven or greasy floors, and slip-
pery floors should be avoided.

Note: Otherwise slippery floors or stairs should he provided with
antislip treads.

(6) PAssAGEWAYS. Passageways (ineluding stairways) and work-
ing spaces shall be unobstructed, and (except such as are used solely
for infrequent inspection, construction and repair) shall, where possi-
ble, provide at least 6.5 feet headroom, (See section E 112.06 for work-
ing space.} The rules on safety by the Industrial Commission also con-
tain orders applying to passageways.

(7) RUNWAYS AND PLATFORMS, RAILS AND TOE BOARDS. (See rules on
safety published by the Industrial Commission.)

(8) SrAarRwAYS, HANDRAILE., (See rules on safety published by the
Industrial Commission.)

(9) PLATFORMS WITH STAIRWAYS OR STATIONARY LADDERS. (See rules
on safety published by the Industrial Commission.)

(10) ConTiNUiTY, The heads of permanent ladders shall be provided
with guards such as gates or gliding pipe sections whenever the head-
ing breaks the continuity of a railing adjacent to working space, For
very long ladders occasional landings, turns, or safety loops are recom-
mended,

(11) Stair TOE BOARDS. Toe hoards shall, where practicable, be ar-
ranged at back of stairway treads where over exposed live or moving
parts or over working spaces, passageways, or other stairways.

(12) WALKS AND FLATFORMS FOR OVERHEAD WORK, (See rules on
safety published by the Industrial Commission.)

(13) TRANSFORMER VAULIS ON CUSTOMER'S PREMISEY. Transformer
vaults on customer’s premises ghall comply with sections E 450.41 to
E 450.48 inclusgive,

History: Cr. Registor, November, 1961, No. 71, eff, 12-1-61.

E 111.04 Fire fighting appliances. (1) FIRE EXTINGUISHERS, Ade-
quate approved fire-extinguishing appliances shall be conveniently
located and conspicuously marked. Any such appliances which have
not been listed by Underwriters’ Laboratories, Inc. for use on live
parts should be plainly and conspicuously marked with a warning to
that effect.

(2) TEMPERATURE CONDITIONS. Fire extinguishers shall not be in-
stalled in locations subject to conditions of high and low temperature
which will reduce their effectiveness,

Note: Carbon-tetrachloride extinguishers are not adversely raﬂ?e('ted hy
temperatures between 66° C, (140° F.) and minus 40° C. (—40° F.),

History: Cr. Register, Novembeyr, 1961, No. 71, eff. 12-1-61,

E 111.65 Oil filled apparatns, For the purpose of these rules, oil-
filled apparatus is divided intoe 3 classes, each of which requirves differ-
ent treatment: (1) Oil switches and cireuit-breakers (See also chapter
B 117); (2) transformers, induction regulators, ete. {See also chapter
E 115); and (3) lightning arvesters (See also chapter T 119). The
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niecessary safety precautions depend largely on whether the apparatus
is located in buildings or outdoors.

{1} OIL SWITCHES OR CIRCUIT-BREAKERS, (z} '0il switches ov circuit-
breakers and their transformers, regulators, reactors, ov other associ-
ated equipment should be separated from other apparatus by adequate
non-flammable barriers, or otherwise adequately isolated. Floors and
floor draing should be so arranged that oil will quickly collect in a
suitable drainage or storage system provided for the purpose eéither
inside or outside of the building as may be advisable,

(b) Where switches or switch compartments are econstrueted to pre-
vent an appreciable amount of oil being thrown outside of the com-
partment, exterior drainage or storage systems are not necessary.

{e) If located outdoors they should be adequately isolated.

(d) If located near building walls the walls shonld be of fire resis-
tive construction and should have doorg or windows so located and
arranged that burning oil is not liable to pass through them to flam-
mable material or apparatus.

Note: It sliould be recognized that oil-switch or circuit-hreaker fail-
ures may depend upon the size and rupturing capacity of the switch
or circuit breaker and the short-circuit duty that may be required of it.
The short-cireunit current depends on the zenerating capacity supplying
the systern on which the switch or circuit-breaker ig used as modified by
the current-limiting characterisiics of the dvstem or by special appa-
ratus installed for that purpose. By “generating capacity” isg meant all
of the apparatus contributing to the short-eircuit current,

{2) TRANSFORMERS, INDUCTION REGULATORS, ETC, CONTAINING A
LIQUID THAT WILL BURN, If transformers, induction regulators, ete, are
in buildings, the floors and floor drains should be so arranged that oil
will quickly collect in & suitable drainage or storage system provided
for the purpose either inside or outside of the building as may be ad-
visable. If the apparatus contains large quantities of oil, each unit or
group should preferably be placed in a separate fireproof compartment
suitably ventilated. If located ouideors, they should be adequately
isolated. Provision should be made for quickly draining away to a
safe distance any oil that may be spilled. This may be done by ditches
and drains or the oil may be abgorbed and danger of spreading re-
moved by paving the yard around the transformers or other devices
with cinders or otheyr absorbent material to a depth of several inches,
If located in buildings, trangformer tanks containing large quantities
of oil shall, where practicable, be so arranged that approved fire-
guenching material may be introduced above the oil inside the tank or
in the surrounding eompartment, except where tanks ave completely
filled with oil or where the space above the ocil is filled with an inert
g£as.

(8) TRANSFORMERS, INDUCTION REGULATORS, ETC. CONTAINING A
LIQUID THAT WILL NOT SURN. If in buildings, transformers, induction
regulators, ete., filled with a liquid that will not burn should comply
with section E 115.04.

(4) LiGETNING ARRESTERS. If located in buildings, lightning arrest-
ers containing oil should be separated from other equipment by fire
walls adequate to completely isolate them in case of fire. When located
outdoors they should be adequately isolated. Provision for quickly
draining away oil should be made as indicated for transformers in
{2} above,

History: Cr. Register, November, 1961, No. 71, eff. 12-1-81.
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Chapter E 112
PROTECTIVE ARRANGEMENTS OF EQUIPMENT

B 112,01 General requirements E 112.07 DBguipment for work on
E 112.02 Inspections ) Hve parts
H 112,03 Guarding shaft ends, B 112,08 Hazardous locatiions

pulleys and belts, and W 112,09 Shielding of equipment
guddenly moving parts from Qeteriorating agen-
112.04 Protective grounding cies
. Guarding live parts 1 112,10 Tdentification
112,06 Working space about
electrical equipment

HEE
—
[,
[
=)
=

E 112.01 General requirement. All electrical equipment shall be of
such construction and so installed and maintained as to reduce the
life and fire hazard as far ag practicable,

History: Cr. Register, November, 1961, No, 71, eff. 12-1-61.

E 112,02 Inspections, {1) REGULAR EQUIPMENT. Electrical equipment
shall comply with these orders when placed in service and shall there-
after be cleaned when necessary and inspected at sueh intervals as ex-
perience has shown to be necessary, Any equipment or construction
known to be defective so as to endanger life or property shall be
promptly repairved, permanently disconnected, or isolated until repairs
can be made, Repairs, additions and changes to electrical equipment
and conductors shall be made by qualified persons only.

(2) TpLE EQUIPMENT. Infrequently used equipment or wiring main-
tained for future service should be thoroughly inspected before uge to
determine its fitness for service.

(8) EMERGENCY EQUIPMENT, Equipment or wiring maintained for
emergency service should be periodically inspected and, where neces-
sary, tested to determine ity fitness for service.

{(4) NEw ©EQUIPMENT, New eguipment should be thoroughly in-
gspected before being put in - service.
History: Cr. Register, November, 1981, No, 71, eff. 12-1-§1.

E 112.03 Guarding shaft ends, pulleys and belts, and suddenly mov-
ing parts. (1) TRANSMISSION MACHINERY. This code is supplemented
by the rules on safety and other Industrial Commission requirements
which specify methods for safeguarding pulleys, belts, and other
equipment used in the mechanical transmission of power,

(2) SUDDENLY MOVING PARTS. Parts of eguipment which move sud-
denly in such a way that persons in the vicinity are liable to be in-
jured by being stiuck, such as handles and levers of citcuit breakers,
shall be guarded or isolafed.

History: Cr. Register, November, 1961, No, 71, eff. 12-1-61,

E 112.04 Protective grounding. (1) GrROUNDING METHOD. All ground-
ing which is intended to be a permanent and effective protection meas-
ure, such as lightning arrester, circuit, equipment, oy wire raceway
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grounding, shall be mads in accordance with the methods specified in
chapiers E 108 and E 250.

{2) GROUNDING, NONCURRENT-CARRYING METAT, PARTS. All electrical
equipment, if operating at more than 150 volts to ground, or if in
hazardous locations, regardless of voltage, shall have the exposed
noneurrent-carrying parts, such as frames of generators and switch-
boards, cases of transformers, lightning arvesters and switches, and
operating levers, effectively grounded or isolated. It iz recommended
that exposed nonenrrent-carrying parts of electrical apparatus operat-
ing at 150 volts or less to ground be effectively grounded. All metallic
guavds (including rails, sereens, ele.) about electrical equipment
should be effectively grounded where such grounding will reduce the
hazard.

(a) Except in hazardous locations, exposed noncurrent-carrying
parts of equipment operating at more than 150 volts to ground may
be left ungrounded and either isolated, or guarded, or provided with
insulating mats as vequired for live parts at the same voltage. Such
isolation, guarding, or mats should be so arranged that persons can-
not inadvertently touch these parts while also touching a grounded
surface,

Note: Hazardous lecations include those where dampness, acid fumes,
%xl?)la)us)wes, inflammabie gas, or fAyings normally exist. (See chapter

(b} Exception 1: Exposed noncurrent-carrying metal parts of
equipment of grounded direct-current cireuits or series direct-current
civcuits arve exempted from this ordey, if suitably insulated from the
ground and from neighboring grounded surfaces. In addition suifable
permanent ingulating barrier guards shall he installed so that a per-
son cannot, while touching such insulated frames, at the same fime
inadvertently touch or stand upon other grounded bodies.

{c) Exception 2: Exposed noncurrent-carrying metal parts of sup-
ply equipment for communication circuits are exempted from this
order, provided they are suitably insulated from the ground and
neighboring grounded econductors and surfaces.

{d) Exception 3: Metal shell sockets and metal guards of portable
lamps, if suitably insulated, are exempted from this order.

(3) GROUNDING EQUIPMENT DURING REPAIRS, Electrical equipment
or conductors normally operating at more than 750 volts on or about
which work is occasionally done while separated from a source of
electrical energy by switches or disconnectors only, shall be provided
with some means, such as gwitches, connectors, or readily accessible
ground conduetor, for grounding them. (See sections E 142.04 and
E 142.05) .

History: Cr. Rogister, November, 1961, No, 71, eff, 12-1-61,

E 112.05 Guarding live parts. It is the intent of this rule to require
electrical facilities which are or may become alive to be arranged or
guarded in such a way as to prevent inadvertent contact hy persons
or material, The rule requires guards unless the facilities have cer-
tain minimum clearances, are isolated by enclosure, or in some cases
are arranged in sueh a way that contact cannot normally be made
untess the person is insulated from ground. Station or substation
buildings or enclosing walls or fences used to exclude the public or
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house the parts are not enclosures within the meaning of this rule
(See subsection E 112.05(3)).

(1} WHERE REQUIRED, (a) Ungrounded parts of electrieal equip-
ment which operate at or may become charged to more than 150 volts
shall be guarded when vertical clearances from ground, floors, plat-
forms, or permanent supports for workmen are less than that given
in column 2, table 2, of this rule, or when the horizonfal clearance
from the nearest edpe of such surface is less than that given in
column 3 of table 2 This inciudes parts exposed through windows,
wall openings, ete,

1. Exception: Guards need not be provided where it is necessary
to permit routine inspection of rotating equipment as required under
operating conditions.

Note: The rule applies to the electrical partas energized or considered
available for service inm temporary or partially completed installations,
as weil as to permanent installations.

Definitlons: The guard zone meahs the gpace of minimum clearance
from guards to electrical parts where guards may be ingtalled by work-
men without deflnite engineering desizn. The radius of this zone varies
with the voltage ag specified in column 4 of table No, 2, (See subsection
T 142.03(3) of the code for working clearances about live parts).

Permaneni supporting surfaces for workmen include floors, platforms,
or struectures used regularly and frequently by worlunen for inspec-
tiong antd maintenance near live adjacent parts: runways, ladders, stair-
ways, ete,

{b) Paris over or near frequently traveled passageways through
which material may be carried, or in or near spaces, such ag corridors,
storerooms, boiler rooms, ete. used for non-electrieal work shou]d
where plactmabl =, be guarded or given clearances in excess of those
specified, such as may be neceszary to secuve reasonable safety, The
guards should be substantial; should, where practicable, completely
shield or enclose without openings the parts; and when in spaces used
for non-electrical work ghould be removable only by means of tools or

keys.
TABLE NO, 2 )
MINIMUM CLEARANCH FROM LIVE PARTS

1 2 3 4
Minimum Vertical Minimum Horizontal | Minimum Clearanece
Voliage Clearance of Clearance of from Guards to Parts,
Unguarded Parts Unguarded Parts Radluq of Guard 70119
Feet Inches Feet, Inches Inches
7 [} 3 0 6.5
T 7 3 1 i
K 8 3 2 2
ki 9 3 3 3
T 10 3 4 4
0 0 3 6 §
9 3 3 9 9
9 [:) 4 0 12
9 10 4 4 18
14 3 4 11 23
y 11 {1 5 [§} 340
110,000__ 11 7 6 1 37
132,000 . _.________ 12 2 ¢ L} 44

Note: Interpolate for intermediate values.

The clearances in column 4 of this table are not a_requirement for
definite engineering design of either apparatusg or guards, but are solely
for the zuidance of workmen installing guards ‘Vl%h()llt stich design,

For example, the minimmum clearances in the table above are not in-
tended to refer to the clearances between live parlg and the walls of
cells, compartments, or similar enclosing structures. They do not apply
to the clearances between bus hars and su porting siructures, nor to
clearances beiween the blade of a disconneeting switeh and its ‘base.
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{c)} Paits of indeterminate potential, such as telephone wires ex-
posed to induction from high-tension lines, ungrounded neutral eon-
nections, ungrounded frames, ungrounded parts of lightning arvesters,
ungrounded instrument cases connected directly to the high-voltage
¢ireuit, ete., shall be classified and, where practicable, guarded on the
basis of the maximum voltage which may be present.

(2) STRENGTH OF GUARDS. Guards shall he sufficiently strong and
shall be supported rigidly and securely enough to prevent them from
being displaced or dangerously deflected by a man slipping or falling
against them,

{3) TYPES OF GUARDS. (a)} Lecation or iselation. Parts having clear-
ances equal to or greater than specified in subsection E 11205 (1)
above ave guarded by location. Parts are guarded by isolation when
all entrances to enclosed spaces, runways, ladders, ete. arve kept locked
or warning signs posted at all entrances, in which case no other per-
manent guards need be supplied. The enclosures referred to are those
within stations, substations or vaults which contain limited amounts of
equipment that must be entered for work of a very limited nature,
For example, the ares in back of an open hack switchboard may be
encloged fo eliminate the necessity of puards but enclesing an out-
door substation in a fence does not eliminate the necessity of guards,

(b) Grotnded metal cable sheaths, These are suitable guards ex-
cept where exposed to mechanical injury, Where so exposed, metal
conduit or other suitable guards should be provided.

(¢) Railings and fences, Railings are not substitutes for complete
guards, and if used shall be located at a horvizontal distance of at
least 3 feet (and preferably nof move than 4 feet) from the nearest
point of guard zone, which is less than 714 feet above the floor. Fences
uged to exclude the public from electrical equipment, shall be so placed
that they are not closer fo live parts or parts that may become alive
than that given in colunin 3 of table 2, subsection E 112.05(1), Such
fences shall be of a type that cannot be readily climbed and be not
less than 5 feet in height when enclosing equipment operating at
15,000 volts or less and not less than 6 feet in height where the volt-
ape is above 15,000,

(d) Lecation of guards. Guards inside of the guard zone or less
than 4 inches outside, shall completely enclose the parts from contact
up to the heights listed in column 2 of table No. 2 of subsection E
112.05(1), They shall not he closer to the live parts than listed in
column 4 of the table in subsection E 112.05(1) except when suitable
insulating matetial is used with circuits of less than 7,500 volts. (See
note under table in subsection B 112,05(1)). If more than 4 inches
outside of the guard zone, the guards need not extend more than 7%
feet above the floor. Covers or guards, which must at any time be
removed while the parts they guard ave alive, should be arranged so
that they cannot readily be brought in contact with live parts. This
does not apply to enclosing fences as described in subsection (e) above
and subsection B 111.01(4).

(e) Insulating covering on conductors or ports. The insulating
eovering on parts exceeding 750 volts shall not be condidered a pro-
tection, For parts less than 750 volts, positive barriers, enclosures, or
gimilar atrangements are preferable, but in dry places where not ex-
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posed to mechanical injury, varnished-cloth tape, or other insulation
snitable for the voltage involved may be used, as a guard. The taping
over conmections shall be of a type and thickness suitable for the
voltage involved. Friction tape is not acceptable as the sole protection.

1. Exception: On circuits not exceeding 7500 volts, when other
guarding is impracticable, insulation suitable for the voltage involved
may be used back of the switchboards or in equivalent sheltered loca-
tions. Insulating mats or platforms shall be provided o that an opera-
tor cannot readily touch the insulating covering without standing on
the mats. .

(f) Muais. Suitable insulating mats placed so that a person canmot
inadvertently come in contact with the live parts without standing on
the mat may be used in the following cases:

1. Parts less than 750 volts, exposed at switchboards, switches, or
on rotating machinery.

2. Disconneet switches less than 7,500 volts mounted on back of
switchboards or in similar sheltered locations when barriers are placed
between each blade go as to extend beyond the disconnected parts in
any position, Other means of guarding may be used where convenient.

3. Ungrounded frames of existing high-voltage series generators,

4, As provided for in subsections I8 112.05 (3} (e) and (3) (h).

5. Mats should be of rubber or other suitable ihsulating material,
or in dry locations they may be of wood fastened with wood pins,
cork matting, or heavy (one-fourth inch) linoleum laid without joints
and without metal fastenings. A “nonslip” surface should be main-
tained and the mats should be laid and maintained so as to reduce
the tripping hazard to a minimum.

Note: Beveled edges will help in many cases.

(g) Parts below supporting surfaces for persoms. The supporting
surfaces above live parts shall be without openings. Toe boards at
least 6 inches high shall be provided at all edges.

(h) Special rules for plug-type switehbourds, A mat ig a suitable
guard when placed so that the operator must stand on it when operat-
ing the plugs. Suitable guards on handles of all plugs shall be pro-
vided.

(4) PARTS OF LESS THAN 300 vorrs. It is recommended that live
parts of more than 150 volts be enclosed or guarded when in exposed
locations.

History: Cr. Register, November, 1961, No, 71, eff, 12-1-61, ’

E 112.06 Working space about electrical equipment. (1) WHERE
REQUIRED., Adequate and readily sccessible working space with secure
footing shall be maintained about all electrical parts or equipment
which require adjustment or examination if exposed while in service.

(2) WIDTH OF WORKING SPACE. The horizontal clearance from the
farthest edge of the working space to the nearest live part of move
than 300 volts, exposed after vemoving guards, shall be not less than
8 feot plug the guard zone radius as given in column 4 of the table in
section I 112.05. (When the live parts are on only one side, column 3
of the table in section B 112.05 gives the minimum permissible value
for the total width of the free space), See also subsection I 111.03(6)
for headroom,
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(3} ErevATeED PaRTS. Clearance about normally elevated o isolated
parts requiring oeccagional adjustment should be provided so the men
need not come within the danger zone (See subsection B 142, 02(3)
of this code) around adjacent energized parts, unless gualded in aec-
cordance with sections B 112.05 and ® 112,08,

History: Cr, Register, November, 1961, No. 71, eff. 12-1-61.

B 112,07 Equipment for work on live parts, (1) 7,500 voLTS OR
LESS. When it is necescary for men to bring their bodiez or any mate-
rial or tools handled into the danger zone (see subsection B 142.03(2)
of this code) suitable protective devices, such as rubber gloves, rubber
sleeves (if necessary), insulating tools, portable rubber mats or in-
sulating atools, rubber blankets, insulated fuse pullers, testing and
grounding devices, switch sticks, ete., should be provided, perviodically
cxamined, and kept in safe condition, If the voltage exceeds the Ilimit
of 5,000 volts set for standard rubber gloves, special gloves should he
furnished if the work ig conducted so that their use is necessary.

(2) More TtHAN 7,500 vorTs. Suitable protective devices, such as
testing and grounding devices, swiich sticks, fuse pulievs, special in-
sulated tocls, ete., should he provided, periodically inspected, and kept
in safe condition., Such devieces shall provide an ample margin of
safety for the voltage involved and should be constructed so that the
workman’s body can remain outside of the danger zone, (See subsec-
tion E 142.03(3) of this code).

History: Cr. Register, November, 1961, No, 71, eff. 12-1-61.

E 112.08 Hazardous locations, (1) ENCLOSURE OF ARCING AND HEAT-
ING PARTS. In loeations where flammable gas or flammable flyings
normally exist in dangerous quantities, all parts where sparking, are-
ing, or dangerous heating is liable to occur shall be enclosed so as fo
reduce the hazards as far as practicable. This enclosure shall be by
one of the following metheds:

{a) By placing in separate compartments or rooms.

(b} By using nonabsorptive, noncombustible casings of the dust-
tight type when flammable dust or flyings are present.

(¢) By using nonabsorptive, noncombustible casings designed for
use in explosive atmospheres when flammable gas exists in dangerous
quantities.

(2) GROUNDING, The metal frames and other exposed noncurrent-
carrying metal parts of equipment in these locations shall be effec-
tively grounded as specified in chapter 108,

The flammable liquids code published by the Industrial Commission
should be consulted,

History: Cr. Register, November, 1961, No, 71, eff. 12-1-61.

E 112,09 Shielding of equipment from deteriorating agencies. Suit-
able shields or enclosures shall be provided to protect exposed current-
carrying parts, insulation of leads of electrieal devices or equipment
where susceptible to injury by being installed directly under rotating
equipment or in other locations where dripping oil, excessive moisture,
steam, vapors, or similar agents exist. (For battery rooms see seetion
E 114,07).

History: Cr. Register, November, 1961, No, 71, eff. 12-1-61,
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E 112,10 Identification. (1) EQUIPMENT IN GENERAL Electrical
equipment shall be suitably identified whon necessayy for safety. The
identification may be by position, color, number, name-plate, label,
design, or other means, but the method of identification chozen shall
be uniform throughout any one system. (See section T 117.05 for
switches). The voltage and intended use shall be shown when import-
ant, Identification marks should neot, if possible, be placed on remov-
able covers or casings, such as instrument covers and disconnector
compartment doors, where the interchanging of these removable parts
might lead to accident.

(2) GENERATORS AND MOTORS. Generators and motors shall each be
provided with a name-plate giving the maker’s name, the rating,
normal full-load speed and the voltage.

Histery: Cr. Register, November, 1961, No. Ti, eff. 12-1-61.
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Chapter E 113

ROTATING EQUIPMENT (THIS INCLUDES GENERA-
TORS, MOTORS, MOTOR GENERATORS, AND

CONVERTERS)
® 11301 Speed-control and stop- B 113.04 Terminal bages and
ping devices bushings
W 113.02 Guards for live parts B 113.05 Deteriorating dgencies
 113.03 ](f}rounding machine E 113.06 Motors
rames

E 113.01 Speed-control and stopping devices., (1) SPEED LIMITS FOR
PRIME MOVERS, Prime movers driving generating equipment shall be
provided with automatic speed-limiting devices, where harniful over-
speed can otherwise occur, in addition to their governors, if necegsary
as with some types of steam turbines. i

(2) STOPS FOR ROTATING EQUIPMENT. Stopping devices, such as
switches or valves which can be operated from locations convenient to
machine operators, shall be provided for prime movers or motors
driving generating equipment. Devices which operate in such 4 way
that the development of defects or their becoming inoperative will
stop the units protected should be used where practicable. Controls to
be used in emergency for machinery and electrical equipmend should
be so located as o permit operation with a minimum of danger during
guch emergency (See B 117.06 for fuses and cireuit-breakers).

(3) SPEED LIMIT FOR MOTORS. Machines of the following types shall
be provided with gpeed-limiting devices unless theitr inheérent charac-
teristics or the load and the mechanical connection theéreto are such a8
to safely limit the speed, ¢r unless the machine is always under the
manual control of a gualified operator:

{a) Separately excited divect-current motors.

(b) Series motors. _

(¢) Motor generators and converters which can be driven at exces-
give speed from the direct-current end, as by a reversal of current
or decrease in load.

Note: The required limitation of speed may be obtained by the use of a
relay, centrifugal switch or other similar device which will eut off the
supply of energy when excessive speeéd is attained, )

{4) LOW-VOLTAGE OR UNDER-VOLTAGE PROTECTION. All motors so em-
ployed or arranged that an unexpected starting of the motor is a
hazard, shall be equipped with low-voltage protection which will
automatieally cause and maintain the interription of the motor elrenit
when the voltage falls below an opérating vatue.

(a) Exeeption: Those motors with dn emergency or essential use or
where the opening of the circuit will cause & special hazard to life
or Service are exempted.

(5) ADJUSTABLE SPEED MOTORS. Adjustable speed motors, if con-
trolled by means of fleld regulation, shall be so equipped and eon-
nected that the field cannot be weskened sufficlently to permib
dangerous speed. ‘
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(6) PROTECTION OF CONTROL CIRCUITS. Where speed-limiting or stop-
p'ng devices are electrically operated, the control eivcuits by which
such devices are actuated shall be in conduit or otherwise suitably
protected from mechanieal injury, in accordance with gection E 116.02,

History: Cr. Register, November, 1981, No. 71, eff. 12-1-81.

E 113.02 Guards for live parts. (1) GUARDS ON ROTATING EQUIP-
MENT. Guards complying with section B 112.05 shall be provided.

(2) Access T0 LIVE PARTS, Where necessary, steps and handrails
shall be installed on or about large machines to afford ready access
to live parts ‘which must be examined or adjusted during operation.

(3) FRAME swITCHES. Where switches are installed on the frames
of generating equipment for the purpose of reducing inductive voltage
in generator and converter field coils they shall be sunitably con-
structed or guarded to prevent passersby from inadvertently coming in
contact with the live parts, to protect persons handling them, and to
prevent their being accidentally opened or closed.

(4) ArciNGg sHIELDS. Suitable shields or barriers other than rails
shall be provided where practicable fo prevent areing on large com-
mutators or any other parts of moving apparatus from injuring per-
sons in the vicinity, as in the case of narrow working spaces located
immediately above or beside such equipment.

(a) Exception: Twenty-five cycle apparatus of less than 160 volts
is exempted.

(b) It is recommended that where suitable shields have not been
installed goggles should he available.

Histery: Cr. Register, November, 1961, No. 71, eff. 12-1-61.

E 113,03 Grounding machine frames. (1) GROUNDING MACHINE
FRAMES. All frames of rotating electrical equipment shall be effec-
tively grounded except as permitted below and in section E 112.08.

(2) CoUPLED MACHINES, Where 2 or more machines, either of
which operates at more than 150 volts, are mechanically ecoupled
together and the operator can touch the frames of more than one at
a time, the frames of all such shall be effectively grounded, or
bonded together electrically.

{a) Exception: This rule may be waived with high-voltage series
generator sefs in existing installations where for operating reasons
the generators must have their frames insulated from the ground and
the motor frame is grounded, and whese it js impracticable to place
insulating harriers between the grounded and ungrounded frames.

{3) Avxmiaries. Exciters and auxiliary civeuits electrically con-
nected to generators or other machines of move than 750 volts (with
frames ungrounded) shall be installed, proteeted, and identified as
machines and circuits of the same voltage as that of the machine for
which they are auxiliaries,

History: Cr. Register, November, 1981, No. 71, eff, §2-1-61.

E 113.04 Terminal bases and bushings, (1) TERMINAL BASES. Termi-
nal bases, if used on motors or generators, should preferably be of suit-
able fire-resistant and moisture resistant insulating material such as
slate, marble, or porcelain. It is recommended that unguarded terini-
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nals be protected by a cover of insulating material or grounded
metal.

(2) BusHINGS. Bushings where used for wires coming through
frames of motors or generators should preferably be of porcelain,
suitable composition material, or of hardwood properly filled, except
that soft rubber may be used if not exposed to oils, grease or other
deleterious substances in such gquantities as to cause their rapid
destruction.

History: Cr, Register, November, 1961, No. 71, eff, 12-1-61.

E 113.05 Deteriorating agencies., (1) PROFECTION REQUIRED. Suit-
able shields or enclosures shall be provided to protect exposed current-
carrying parts, insulation of leads, balance coils, or other electrieal .
devices belonging to motors and generating equipment where installed
directly under equipment or in other locations where dripping oil,
excessive moisture, steam vapors, or similar injurious agents exist.

(2) GRoUNDING. The metal frames and other exposed noncurrent-
carrying metal parts of equipment in these locations shall be effec-
tively grounded.

History: Cr. Reglister, November, 1861, No. 71, eff. 12-1-61.

E 113.06 Motors. (1) CoNTROL. If the starting is caused automatic-
ally (not manually) as, for example, by a float switch, or if the stavt-
ing device or control switch is not located close to the motor and all
parts of the machinery operated, the starting arrangement shall be
degigned so that it can positively be kept open by means of locks or
equivalent devices,

(2) MOTORS IN HAZARDOUS LOCATIONS, Motors with their auxiliary
equipment, at which sparking or arcing or high temperature is liable
to ocecur, when in rooms normally containing explosives, flammable
gas, or flammable flyings shall be so installed, as to reduce the hazard
by enclosure in an adequately ventilated separate compartment, by
solidly enclosed equipment designed for use in explosive atmospheres,
or, when protected against flyings only, by partitioning off a space or
by a suitable boxing.

(3) MoToRS EXPOSED TO DUST. Motors should be protected from dust.
Enclosed-type motors are recommended in dusty places, heing prefer-
able to boxing.

(4) MoTors ON WOODEN FLOORS. Where practicable, motors per-
manently located on wooden floors should be provided with suitable
drip pans.

Histervy: Cr. Regisler, November, 1961, No. 71, eff. 12141,
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Chapter E 114
STORAGE BATTERIES

I 114.01 General B 114.08 Guarding Iive parts in
H 114.02 Isolation hatiery rooms

& 114.083 Ventilation 19 114,09 Tlumination for battery
T 114.04 Insulation rooms encloging bat-
H 114.06 Racks and {rays - teries of the nonsealed
E 114.06 Floors ) tyne

H 114.07 Wiring in battery rooms

E 114.01 General. (1) The provisions of this chapter are intended to
apply to all stationary installations of storage batteries using acid or
alkali as electrolyte, consisting of cells connected in series, with a
nominal voltage in excess of 50 volts, and connected for service where
so installed. (For exception, see subsection E 114,03(2)).

(2) Nominal battery voltage shall be caleulated on the basis of 2.0
volts per cell for lead-acid type and 1.2 volts per cell for alkali type.
“REnd” or “Emergency” cells, held in reserve for connection into eir-
cuit only fo maintain voltage during discharge, are not ineluded in
caleulating nominal battery voltage.

(8) Two types of cell construction are recognized in this section,
viz: .

(a) The sealed type in which the only passage for the escape of
gases from the interior of the cell is provided by a vent of effective
spray-trap design adapted to tvap and return to the cell, particles of
liquid entrained in the escaping gases.

(b) The nonsealed type, in which gases escaping from the cell may
carry entrained partieles of liquid inte the surrounding atmosphere.

Note: Caution: Smoking or the use of open flames, or of tooly which
may generate sparkas, should be avoided except when cells are not ac-
tively gassing and when brior ventilation has been dmple. Sparks from
frictional or static electricity should be avolded as they may igmnite the
zas if discharged close to its source, as at the vent of & gealed-type cell
during overcharging. The elscirolyle of storage baftteries, and spray
containing electrolyte, are gomewhat corrosive, particularly when con-
cent‘gaiaed by evapeoration, and contact with body or clothes should be
avoided.

History: Cr. Reglster, November, 1961, No. 71, eff. 12-1-61.

E 114.02 Isolation., Storage batteries should be so located as to be
not accesgible to other than properly qualified persons.
History: Cr. Register, November, 1981, No. 71, eff. 12-1-61.

E 11403 Ventilation. (1) Dirruston oF GAsks. Provision ghall be
made for sufficient diffusion of the gases from the battery to prevent
the accumulation of an explosive mixture,

(2) NoNSEALED TYPE. Batteries of the nonsealed type shall be located
in separate rooms or enclosures so arranged as to prevent the escape
into other rooms of cobjectionable gudntities of electrslyte spray. This
applies also to batteries of the nonsealed type not exceeding' 50 volts
notminal voltage if the capacity at the 8-hour discharge rate exceeds
5 kw, hrs.

Hisfory: Cr. Register, November, 1861, No. Ti, eff. 12-1-61.
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E 114.04 Insulation, (1) Cells of the nonsealed type shall be sup-
ported by suitable insulators such as glass, glazed porcelain, or oil
type, or may be grouped and supported on glass or other suitable
insulating trays. .

(2) Cells of the alkali type in jars of condueting material shall
be supported singly, or in groups assembled in nonconducting trays,
on porcelain or other suitable insulators.

(3) Cells of the sealed type in containers of insulating material
require no additional insulation except as follows:

{a) Cells in rubber or composition containers if the total voltage
exceeds 150 wvolts, or cells in glass jars if the fofal voltage exceeds
250 volts, should preferably be sectionalized into groups not exceed-
ing these voltages, and such groups shall be mounted on trays or racks
supported by suitable insulators such as glass, glazed porcelain, or
oil type.

History: Cr. Register, November, 1961, No. 71, eff. 13-1-61L.

E 114.05 Racks and trays. (1) Racks, Racks as required in this
section, refer to frames designed to support cells or trays. They shall
be substantial and made of:

(a) Wood, so treated as to be resistant to deteriorating action by
the electrolyte; or

(b) Metal, so treated as to be resistant to deteriorating action by
electrolyte and provided with nonconducting members divectly sup-
porting the eells; or with suitable insulating material on conducting
members; or

(¢) Other similar suitable construction.

(2) TrAYs. Trays refer to frames such as crates or shallow boxes
usually of wooed or other nonconducting material so constructed or
treated as to be resistant to deteriorating action by the electrolyte.

History: Cr. Register, November, 1961, No. 71, eff. 12-1-61,

E 11406 Floors. It is recommended that the floors of battery rooms
in which large batteries comprised of cells in lead-lined wood tanks
are installed be of acid-vesistive material, or be painted with acid-
vesistive paint, or otherwise be protected, where acid is likely to drop
and accumulate.

Hisfory: Cr. Register, November, 1961, No. 71, eff. 12-1-61,

E 114.07 Wiring in battery rooms. Wiring shall be in aecordance
with the requirements of chapter E 480 (storage batteries).
History: Cr. Register, November, 1961, No. 71, eff, 12-1-61,

E 114,08 Guarding live parts in battery roems. (1) GUaRDING. The
arrangement of cells and connections shall be such that any 2 current-
carrying parts between which a voltage exceeding 150 volts exists
shall be properly guarded if the parts are otherwise so exposed that
persons are liable to make accidental contact with both at the same
time,

(2) Bare coNDUCTORS. No bare conductor of more than 150 volts
to ground shall bhe placed in any passageway, unless guarded or
isolated by elevation.

(3) DEraltg OF GUARDS, Required guards shall comply with section
E 112,05,

History: Cr. Register, November, 1961, No. 71, eff, 12-1-61,

Blectrical Code, Volume 1
Register, November, 1861, No, 71



WISCONSIN ADMINISTRATIVE CODE 53

E 114,09 Ilumination for battery rooms enclosing batteries of the
nonsealed type. {1) TYPE OF LAMP. Storage-battery rooms, in addition
to daylight which is desirable when available, should be lighted only
by incandescent electric lamps in keyless porcelain or composition
sockets, controlled from outside the battery room if practicable,

Note; 1l is recommended that portable lamps be used only in keyless
sockets enciosed in holders provided with gubstantial guards to prevent
tamp breakage and be provided wilh “hard-service” cord,

(2) HeaTing aprriancis, Heating appliances with open flames or
exposed incandescent resistors shall not be installed.
History: Cr, Register, November, 1961, No, T1, eff, 12-1-61,
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Chapter E 115

TRANSFORMERS, INDUCTION REGULATORS,
RHEOSTATS, GROUND DETECTORS, AND
SIMILAR EQUIPMENT

™ 115.01 Curreni transformer sec- B 11504 Location and arrange-
ondary circuits ment of power trans-
E 115.02 Grounding sécondary cir- formers : ’
cuitg of insirument B 115.05 Resistance devices
. transformers BE 115,06 Ground detectors
B 116.08 Groundinz transfermer
cages

E 115.01 Current transformer secondary ecircuits. (1) SHORT-CIR-
CUITING. Secondary circuits of cuvrent transformers, including con-
gtant-current and Instrument transformers, shall be provided with
means (such as permanent connections for jumpers) for short-
eiveniting them which ean be readily connected while the primary is
enérgized and which are so arranged as to permit the removal of any
instrument or other device from such eircuits without opening the
cireuits.

(2) PROTECTION WHEN OF MORE THAN 7,500 vours. Where primaries
are of more than 7,500 volts, secondary circuits unless otherwise ade-
quately protected from injury or contact of persons, shall be in con-
duit effectively grounded.

History: Cr. Register, November, 1961, No. 71, eff. 12-1-61,

E 115.02 Grounding secondary circuits of instrument fransformérs.
The secondary eireuits of all instrument transformers shall be effec-
tively grounded.

History: Or. Register, November, 1961, No. 71, eff, 12-1-61.

E 115.03 Grounding fransformer cases. The metal case or exposed
frame of each transformer, reactor, induction regulator, and similar
equipment, which is loeated where dampnesd or flammable gas nor-
mally exists, or which is connected o a circult operating at more
than 150 volts, shall be effectively grounded.

History: Cr, Register, November, 1961, No. 71, eff. 12-1-61,

T 115.04 Location and arrangement of power transformers. If lo-
cated outdoors, transformers shall be installed in accordance with
subsections (1), {2), or (3) below; if located indoors, or in sidewalk
vaults communicating with the interior of the building, they shall be
installed in accordance with subsections (4), (5), or (6) below.

(1) Ox poLes, Transformers may be mounted on a pole or on a
pole structuve, in compliance with the rules of part 2.

(2) ON waLLS. If permitted by local authority, a transformer may
be mounted on the exterior wall of a building, in compliance with the
rules of part 2.
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(8} EncroseEn. A transformer may be mounted in an outdoor en-
closure such that unauthorized persons cannot readily come in contact
with any part of the casing or wiring.

(4) INDOORS, COMBUSTIBLE LIQUID, A {ransformer immersed in a
liquid that will burn, and located in a station, should be provided with
gills fo confine any escaping liquid, oy with suitable arrangements for
draining. If located in a building used for other than station purposes,
and the amount of such liquid is considerable, the transformer should
be placed in a suitable transformer vault which is ventilated. Such a
vault shall be accessible to authorized persons onty.

(b) INDOORS, INCOMBUSTIBLE LIQUID. A transformer rated in excess
of 25 Kv.-a. and immersed in a liquid that will not burn shall be
furnished with a pressure-relief vent. If installed inside a building
used for other than station purposes and not well ventilated, (a) the
transformer shall be furnished with a means for absorbing any gases
generated by areing inside the case, or (b) the pressure-relief vent
shall be connected to a chimney or flue which will earry such gases
outside the building.

(6) INDOGRS, OTHER TYPES. Other itypes of transformers, such as
air-cooled transformers, or small transformers (25 kv.-a. or less)
immersed in a liquid that will not burn, may be installed in stations
or, if properly enclosed or guarded, in buildings used for other than
station purposes. )

History: Cr. Register, November, 1961, No, 71, eff, 12-1-61.

E 115.05 Resistance devices. (1) Rheostats shall be not less than
1 foot from combustible material or separated therefrom by a slab or
panel of noncombustible, nonabsorptive material of suitable thickness,
not less than one-half inch, somewhat larger than the rheostat, and
secured in place by bolts independently of the rheostat supports,

(2) Rheostats or resistance devices shall not be placed where spat-
tering molten metal due to high temperature in the rheostat may
fall upon flammable mafterial or spaces freguently occupied by
persons.

(3) Rheostats or resistance devices exposed to excessive dust or
flyings should preferably be installed in suitable cabinets or equipped
with dust-tight side and face plates. (For installation in hazardous
locations see section E 112.08).

History: Cr. Register, November, 1961, No, 71, eff. 12-1-61.

E 115.06 Ground detectors, One or more reliable means of ground
detection shall be available for every station supplying eircuits which
are not effectively grounded in accordance with chapter 103,

History: Cr. Regialer, November, 1961, No. 71, eff. 12-1-61,
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Chapter L 116

- CONDUCTORS
18 116,01 Iblectrical proiection  116.04 Guarding conductors
1 116.02 Precaution agaihst me- ® 116,05 CGuarding in hazardous
chanieai and thermal locations
. damage 13 116.06 Taping ends and joints
I 116.03 Isolation 1 116.07 Wiring for illumination

E 116.01 Electrical protection. (1) OVERCURRENT FPROTECTION RE-
QuIRED. Conductors shall be suitable for the location, use, and voltage.
Conductors should be protected against excessive heating by the de-
sign of the system or by suitable fuses oy automatic eircuit-hreakers
except as provided in section E 117.06,

(2) FUSES IN GROUNDED CONDUCTORS. Conductors normally grounded
for the protection of persons shall be arranged without fuses or auto-
matic cirenit-breakers interrupting their continuity between the source
of electrical supply and the point at which the ground conductor is
attached, unless the circuit-breaker opens all conductors of the gireunit
with ohe operation.

{3) CIRCUITS EXPOSED T0 HIGHER VvOLTAGES. If exposed through
transformer windings or outdoor cireuits to higher voltages, cirvenits
of less than 750 volts shall be isolated or grounded unless in suitable
cable with grounded metal sheath, placed in grounded conduit or
other suitable duct or identified and guarded as required for condue-
tors of the highest voltage to which they are exposed.

History: Or. Register, November, 1861, No. 71, eff. 12-1-61L

E 116.02 Precaution against mechanical and thermal damage, (1)
PROTECTION AGAINST INJURY. Where exposed to mechanical injury
suitable casing, armor, or other means shall be employed to prevent
injury or disturbance to conduetors, their insulation, or supports.

(2) FLaME PROOFING, Where conductors with insulating cover-
ings are closely grouped and any one is liable to damage from near-by
conductors (as sometimes on the rear of gwitchboards or in cable-
ways) they shall have a substantial flameproof outer covering. Flame
proofing shall be stripped back on all conductorg a sufficient distance
from the terminals to give the necessary insulation for the voltage
of the cireuit on which the conductor is used.

{3) PROTECTION AGAINST coNTACT, Large conductors Hable to b=
torn from their supports by the forces to which they are subjected
(as by the magnetic fields produced) shall be so supported that they
cannot come in contact with the surfaces along which they are run
if uninsulated or with other eonductors and equipment.

Note: This applies in particular to generator leads and conductors li-
ahte to large short-circuit currents.

(4) CONDUCTORS BETWEEN GENERATORS AND OUTSIDE LINES, Conduc-
tors between generatorg and outside lines shall be accessible and sup-
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ported on approved noncombustible, nonabsorptive insulators or placed
in approved cable, metal conduit, tile, or other fireproof duets.

{5) HIigH TEMPERATURES, Insulated conductors exposed to excessive
temperatures shall have insulation which remains effective and does not
rapidly deteriorate under such conditions.

History: Cr. Register, November, 1861, No. 71, eff. 12-1-61.

B 116.03 Isolation, All conductors of more than 750 volts, and un-
grounded bare conductors of more than 150 volts, shall be isolated by
elevation or gunarded in accordance with section I 112.05, so that no
person can inadvertently come in contaet with them; provided that
busses and bus structures and line connectjons thereto may be ingtalled -
in accordance with section E 112.06, in suitable loeations specially
arranged for such purposes,

Iistory; Cr. Register, November, 1961, No, 7, eff. 12-1-61,

E 116.04 Guarding conductors, (1) METAL SHEATHED CABLE OUTLETS
OF MORE THAN 750 VoLTS. The insulation of the severa] econductors of
multiple-conductor cable, where leaving the metal sheath at outlets,
shall be thoroughly protected from mechanieal injury, moisture, and
electrical strains by means of a pothead or equivalent method,

(2) ForM oF qUARDS, Guards shall comply with section & 112.05.
History: Cr. Register, Novembor, 1961, No. I, eff. 12—1-61.

B 116.05 Guarding in hazardous locations, (1) RIGID STEEL CONDUIT,
Conductors in locations where flammable gas normally exists shall be
in metal conduit. All fittings and outlets of such conduit shall he elec-
trically and mechanically continuous with the conduit or metal sheath,
and the conduit shall be sealed to prevent entrance of gases. (See
chaptexr E 500)

Note: This rule does not apply to conductors of large section which
obviously cannot be_placed in conduit, such as copper bars conecting
iarge cells with end-cell switchas, This rule does not apply to ade-
quately ventilated locations,

(2) INSULATING SUPPORTS. Conduectors in damp locations, if neither
in conduit nor in waterproof metal sheaths in other suitable duets,
shali be effectively isolated and supported on a suitable type of in-
sulator,

History: Cr. Register, November, 1861, No. T1, eff. 12-1-61,

E 116.06 Taping ends and joinis, Ends and joints of insulated con-
ductors, unless otherwise adequately guarded, shall have equal insulat-
ing covering with other portions of the conduector.

History: Cr. Register, November, 1961, No. T1, eff, 12-1-41.

E 116.07 Wiring for illumination. Wiring installed for the fllumina-
tion of the station should be installed and protected as required for
similar ntilization equipment and conductors in part 5 of the code.

Mistory: Cr. Register, November, 1961, No, 71, eff. 12-1-61,
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Chapter E 117

FUSES, CIRCUIT-BREAKERS, SWITCHES
AND CONTROLLERS
117.01 Accessible and indicating 11%7.07 Disconnection of fuses

kD
. Cil switehes before handling
117.03 Where swilches are re- m 119.08 Arcing or suddenly mov-
B
"

FHEE
-
by
=
oo

guired ing parts

m 117.04 Switches or other 117.09 Grounding noncurrent-
grounding devices carrying metal parts

T 1149.05 Capacity of switches and 117.10 Guarding live parts of
digeonnectors awitches, fuses and auto-

B 117.06 Where fuses or auto- matlc eircuit-breakars

matic circuit-breakers
are required

E 117.01 Accessible and indicating. (1) ARRANGEMENT. All switches,
fuses, automatic circuit-breakers, starting theostats and other control
devices shall be readily and safely accessible to authorized persons,
unless remotely controlled. They shall be so arranged or marked as to
identify the equipment controiled by them, and (except fuses) shall
indicate whether they are open or closed,

(2) ACCIDENTAL CLOSING. Switches shall be so installed as to mini-
mize the danger of accidental operation, and where practicable so
that gravity cannot close them; such switches ag may tend to close by
eravity shall be provided with a proper lateh or stop block to prevent
accidental closing. Where practicable, the blades of knife switches
should ba dead when the switches are open,

History: Cr. Register, November, 1861, No. 71, eff, 12—1-61.

E 117.02 Oil Switches. (1)} Oil ecirenit-breakers and oil switches
ghall, wherever practicable, be isolated from other types of switches,
and other electrical apparatus to conform to subsection E 111.06(1).

¢(2) Remote control of switches and cireuit-breakers shall be used
on cireuits of motre than 7,500 volts, or when they may be subject to
large short-circuit values.

Note: Remoie control may be mechanieal, electrical, or other type. It
is not intended to prohibit the use of awitches and clreunit-breakers
operpted manually by means of levers or poleg from a remote position
(sce note in section E 11.05 for conditions usually applying to alectrical
syatems),

History: Cr. Register, November, 1961, No. 71, eff, 12-1-61.

E 117.03 Where switches are reguired. Suitable disconnectors,
switches or cirenit-breakers which may be manually operated shall be
insevted in all leads to all supply equipment and all outgoing supply
circuits, except as listed below:

Exceptions: (1) Where 2 or more pieces of electrical supply equip-
ment or supply lines are operated as a single unit no switeh ig neces-
garily required between them.

(2) Switches are not required in transformer vaults excent as may
be deemed necessary by the engineer in charge to meet operating re-
quirements.

(38) Switches are not required in leads to instrument transformers.
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(4) Switches are not required in grounded conductors,

. Note! In most cases the switch called for should be capable of open-
ing the circuit under loads. In some cases, as between generators and
transformer hanlks used with them, disconnectors only wouid be reguired,

History: Cr. Register, November, 1961, No, 71, eff, 12—1—61.

E 117.04 Switches or other grounding devices, Tt is recommended
that switches or other suitable means be provided, where practicable,
to facilitate short-circuiting and grounding equipment or lines for
which the operating rules (see sections E 142,04 and T 142.05 of this
code), require grounding to protect workmen, {See subsection E
112.04(3)).

Histoxry: Cr. Register, November, 1961, No. 71, eff. 12—-1—61,

E 117.05 Capacity of switches and disconnectors, (1) SUITABILITY.
Switches used otherwise than as disconnectors shall be of suitable
voltage and ampere rating for the civeuit on which they are installed
and should preferably be marked with the current which they can
safely interrupt, Disconnectors shall be of suitable voltage and ampere
rating for the cirenit on which they ave installed.

(a) It is recommended that disconnectors be marked with a warn-
ing against opening when earrying load, Where a group of disconnec-
tors is contained in one room or compartment, a single conspienous
sign may be sufficient.

(2) Locxing. Remotely controlled switches, oil switches, and dis-
connectors shall be so arranged that they ean be secured in the open
position or plainly tagged to prevent careless closing while work is
being done on equipment controlled by them. Tt is important that the
control cireuit be tagged or provided with g positive disconnecting
means near the apparatus to prevent accidental eperation of the
mechanism. For switches and disconnectors the accidental opening of
which may cause hazard, similar arrangements are desirable for re-
taining them in closed position. Locking is recommended rather than
blocking wherever parts of equipment are remeote from the point of
control.

(3) A prEAKS. Unless a switch operating on a cireuwit between
750 and 7,500 volts makes an air break, it is recommended that there
shall be installed between it and the zource of energy supply a suit-
able air or oil break dizconnector or equivalent device having an air
or oil gap suitable for the operating voltage of the cirvenit, An air-
break switeh or air-break disconneetor shall be inserted in each con-
ductor between electrical supply equipment or lines and sources of
energy of more than 7,500 volts, if the equipment or lines may have
to be worked on without protective grounding while the sources may
be alive (for lightning arvesters see section It 119.02).

(4) ALINEMENT, Knife switches shall maintain such alinement
under service conditions that they ean be closed with a single unhesi-
tating motion.

History: Cr. Register, November, 1961, No, 71, eff. 12-1—61,

E 117.06 Where fuses or automatic circuit-breakers are required.
(1) All circuit Teads te motors, constant-potential generators, trans-
former primaries, and station auxiliaries, and all outgoing cireuits
shall be protected from excessive current by suitable fuses or auto-
matic circuit-breakers, except as indicated below.

Blectrical Code, Volume 1
Register, November, 1961, No, 71



WISCONSIN ADMINISTRATIVE CODE 61

(2} ¥uses and automatic cireuit-breakers may be omitted from
the following:

(a) A motor-driven gencrator or rotary converter when the supply
leads to such apparatus are already protected by fuses or automatic
circuit-breakers.

(b} Ground conductors.

(¢) Cireuits for field excitation.

{d) Leads of alternating-current generators.

(e) Leads connecting 2 or more pieces of electrical supply equip-
ment operated as a single unit.

(f) Circnits supplying interconnected 3-wire systems of divect-cur-
rent distribution.

(2} Leads of geries transformers.

(h) Leads of potential transformers or other eirenits, the opening
of which may cause greater hazard to life or property through inter-
ruption of service.

History: Cr. Register, November, 19861, No. 71, eft. 12161,

E 117.07 Disconnection of fuses before handling., (1)} Fuses in ecir-
cuits of move than 150 volts.or mere than 60 amperes shall be ar-
ranged in one of the following ways: .

{(a) So that the fuses are necessarily disconmected from all sources
of electrical energy before they can be touched.

(b) So that the fuses can be disconnected from all sources of elec-
trical energy by a suitable switch.

{¢) So that the fuses can be conveniently handled by means of in-
sulating handles or portable appliances provided for the purpose,

Exception: Gircuits of less than 150 volts and less than 60 amperes
capacity are exempted from the provisions of this rule.

{d) The use of insulating gloves and mats is permissible on cireuits
not exceeding 7650 volts.

History: Cr. Register, November, 1961, No. 71, eff. 12-1-61.

I 117.08 Arcing or suddenly moving parts. (1) PROTECTION FROM
BURNS. Fuses and cirvcuit-breakers shall, as far as possible, be so lo-
cated angd shielded that petsons will not be burned by their operation,

(2) PROTECTION AGAINST MoVING PARTS. Handles or levers of cir-
cuit-breakers, and similar parts which may move suddenly in such a
way that persons in the vicinity are liable to be injured by them, shall
be guarded or isolated.

Histery: Cr. Register, November, 1361, No. 71, eff. 12-1-61L

B 117.09 Grounding noncurrent-carrying metal parts. Exposed non-
current-carrying parts of switch and fuse cases, levers, and other sim-
flar parts to which leakage ig liable to occur from live parts, and
theraby create a hazard, shall be effectively grounded in accordance
with section & 112.04.

(1) Exception: Minor parts, such as ferrules of knife switches,
which are not liable to become alive, are excepted.

Histery: Cr. Register, November, 1961, No. 71, eff. 12-1-61,

E 117,10 Guarding live parts of switches, fuses and automatic cir-
cuit-hreakers. Switches, fuses, and automatie cireuit-breakers shall be
isolated or guarded in accordance with sections E 112.06 and E 112.06.

History: Or. Register, November, 1861, No. 71, eff. 12-1-6L
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Chapter E 118
SWITCHBOARDS

T 118.01 Location and aceesaibil- W 11805 #pacings and barriers
v against short-eircuit
B 11802 Material and illumina- B 118.068 Switchboard grounding

tion B 118.07 Guarding live parts on
E 118.02 Necessary eguipment gwitchboards
H 118,04 %rraugement and identi- F 118,08 Instrument cases

cation

E 118.01 Location and accessibility. (1} GENERAL LOCATION, Switch-
boards shall, where practicable, be so placed that the operator will
not be endangered by any live or moving parts of machinery or equip-
ment located near the board. They shall be so placed as to reduce to
a minimum the danger of communicating fire to adjacent combustible
material.

(2) SpacES ABOUT BOARDS. The space back of the board shall be
kept clear of rubbish and shall not be used for storage.

(3) AccessiBILITY. Switchboards shall be accessible to authorized
operators from hoth front and back when the connections ave on
the back (see section E 112.06 for working space), but may be placed
against a wall when operating at not more than 750 volts with the
wiring entirely on the face.

(4) ARRANGEMENTS, Switchboards shall have all switches so ar-
ranged that the points of control ave readily accessible to the operator.
Instruments, relays, and other devices requiring reading or adjust-
ments shall be so placed that work can be readily performed from the
working space,

Histery: Cr. Register, November, 1961, No, 71, eff. 12-1-61.

B 118.02 Material and illumination. (1) MateriaL. Switchboards
shall be made of noncombustible material and be kept free from
moisture, .

(2) ILnuMINATION. In attended stations sufficient illumination shall
be provided both for the front and rear of the switchboard so that
the switchboard may be readily operated and instruments conveniently
read. (See section E 111.02).

History: Cr. Register, November, 1961, No, 71, eff. 12-1-61.

F 118.08 Necessary equipment, Switchboards which control gen-
erating equipment or outgoing supply circuits shall (except in sub-
stations without regular attendance) be equipped with such instru-
ments ag are necessary to show operating conditions. (See section E
115.06 for ground detectors).

Histery: Cr. Register, November, 1861, No. 71, eff. 12-1-61.

E 118.04 Arrangement and identifieation. Conneetions, wiring, and
equipment of switchboards and panelboards shall be arranged in an
orderly manner, and all switches, fuses, and cireuit breakers shall
be plainly marked or labeled on fixed parts of equipment or arranged
g0 as to afford ready means for identifying cireuwits or equipment sup-
plied through them, in accordance with section E 112.10.

History: Or, Register, November, 1961, No. 71, eff, 12-1-61.
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E 118.05 Spacings and barviers against short-clreuit, {1} BARE
PARTS, Switchboards shall have the number of bhare parts at different
potentials on any panel reduced to a minimum, and these parts shall
be effectively separated. Protection or separation of such parts by
suitable barriers is recommended where the voltage execeeds 750,

Note: Tt is recommended that such parts, including bus bars, should
be s0 located, or provided with such insulating coverings or barriers,
that parts at different potentials will not be readily short-circuited by
tools or other conducting objects.

(2) Fuses, Fuses should be so located as fo minimize the danger, in
removing or veplacing them, of short-cireuiting parts at different
potentials by the fuses or by the hands of the operator,

History: Cr, Register, November, 1961, No. 71, eff, 13-1—§1.

I 118.06 Switchboard grounding, (1) Frames. Switchboard frames
and non-current-carrying parts shall he effectively grounded under
the conditions and with the exceptions noted in section B 112.04,

(a)Exception: Parts of switchboards, such as name plates, screws,
and simitar small parts which are noi liable to become alive, except
under very unusual cireumstances, are not considered ag coming
under the rule and may be left ungreunded,

(2) CIRCUITS WORKED ON. Where protective grounds are oceasionally
required on circuits for the protection of workmen, an effective ground -
connection shall be provided, and also suitable means for effectively
and readily connecting the parts being grounded to the ground con-
nection, in accordance with subsection E 112.04 (3).

History: Cr, Regisler, November, 1961, No. 71, eff. 12-1-§1.

E 118.07 Guarding live parts on switechhoards, (1) GUARDS. Live
parts of switehboards shall be gnarded in accordance with section E
112.05, :

(2) Prue-rYpr swrrcupoarps, Plug-type switchboards should, ex-
eept while connections are being changed, have no eurrent-carrvying
part exposed on face of hoards and, if practicable, they and their
plug connectors shall be so arranged where the operating voltage ex-
ceeds 160 ag to have all current-carrying parts guarded so long as
they are alive, even while connectiong are being changed.

(3) ExProSED PARTS OF MORE THAN 7,600 voLTs. No switchboard shall
have current-carrying parts of more than 7,500 volts exposed (un-
guarded) unless these parts arve effectively isolated by elevation, ex-
cept at times when occasionally left exposed by removal of covers or
entrance into enclosures, such as switch and instrument-transformer
cells or compartments which are ordinarily unoccupied hy persons.
For such parig, if exposed while alive for any purpose (including
busses and disconnectors in compartments) working spaee shall be
provided complying with the requivements under section & 112.06,

History: Cr. Register, November, 1961, No. 71, eff. 12-1—§1.

E 118.08 Instrument eases. When mounted on switchboards, metal
cases of instruments (unless isolated by elevation) operating at more
than 760 volts shall be grounded or enclosed in suitable covers, which
ave either of grounded metal or of insulating material.

Mistory: Cr. Register, Novemhber, 1961, No. 71, eff. 12-1-61,
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Chapter It 119
LIGHTNING ARRESTERS

E 119.01 Location B 119.04 Grounding frames and
H 119,02 Provigions for discon- cases of lightning arres-
necting ters
E 119.03 Conhecting wires B 119.05 Guarding live and are-
ing parts

¥ 119.01 Location, (1) WHERE RECOMMENDED. Suitable precautions
ghould be taken to protect station equipment against excessive light-
ning which might enter from associated overhead lines.

(a) Exception: Precautions need not be taken in locations where
. thunderstorms are infrequent at all seasons of the year.

(2) Inpoors. Lightning arrvesters with auxiliaries when installed
inside of buildings shall be located well away from all other equip-
ment, passageways, and combustible parts of buildings. When of a
type containing oil they should be installed in accordance with sec-
tion ¥ 111.05.

History: Cr., Register, November, 1961, No. 71, eff. 12-1-61.

E 119.02 Provisions for disconnecting. (1)} AIR-BREAK DISCONNEC-
Tors. Lightning arresters on cireuits of more than 7,600 volts shall
be so arranged, isolated and equipped that they may be readily dis-
conneected from conductors to which they are connected by means of
disconnects or clamping devices operable from a safe working dis-
tance., These disconnecting devices should be installed at a sufficient
distance from all parts of the arrester equipment to make it safe to
perform maintenance and inspection work on any part of the arrester,

(2) WoRrKING SPACE. Such disconnectors, unless remotely controlled
and operated, shall have the adjacent working spaces required by
gection B 112,06 for disconnectors generally.

History: Cr. Register, November, 1861, No. 71, eff. 12-1-61.

E 119.03 Connecting wires. Grounding wires shall be run as directly
ag possible and be of low Impedance and ample current capacity. (See
chapter 103). Xinks, coils, and sharp bends in the wires between the
arresters and the outdoor lines shall be avoided as far as possible.

History: Cr. Register, November, 1961, No. 71, eff. 12-1-61.

E 119,04 Grounding frames and eases of lightning arresters. All non-
current-carrying metal parts of arresters shall be grounded, unless
effectively isolated by elevation or guarded as required for live parts
of the voltage of the circuit to which the arrester is connected, and
suitably identified as of that voltage, in accordance with gection E
112.04.

History: Cr. Register, November, 1981, No. 71, eff. 12-1-§1,

E 119.05 Guarding live and arcing parts, (1) PROTECTION FROM
CONTACT OR ARCING, All current-carrying parts of arresters on eircuits
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of more than 750 volts, unless effectively isolated by elevation, shall
be adequately guarded to protect persons from inadvertent contact
with them, or from injury by arcing, in accordance with seetion E
112.05.

(2) MagING ADJuUsTMENTS. Lightning arvresters, unless provided
with disconnectors which are always opened before work is done on
the arresters, shall be so arranged that necessary adjustments are
possible (without approach to current-earrying parts) through the
use of effectively grounded mechanisms or suitable insulating appli-
ancey. Where charging or adjusting must be done with arresters alive,
effectively grounded mechanisms or suitable insulating appliances
shall always be provided,

(3) INSULATION OF ATTACHMENTS. All choke coils, gap electrodes,
or other attachments, inherent fo the lightning protective equipment,
shall have an insulation from the ground or other conductors equal at
Ieast to the insulation demanded at other points of the circuit in the
station,

History: Cr. Register, November, 1961, No. 71, eff. 12-1-61,
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Part 2

SUPPLY AND COMMUNICATION LINES
Chapter E 120
SCOPE OF ORDERS AND GENERAL STATEMENTS

E 120.01 Scope of orders . B 120.02 Minimum requirements
Note:r For the intent of the rules, waivers, ete. see Chapter & 20,

E 120.02 Scope of orders. (1) EXTENT OF APPLICATION. The orders
in this part of the code, namely, chapters E 120 to E 199 inclusive,
apply to all supply and communication lines in overhead and under-
ground construction, whether operated in ecommection with public util-
ities, privately or municipally owned, with industrial establishments,
or otherwise,

{2) NOT COMPLETE SPECIFICATIONS. These rules are not complete
specifications but are intended to embody the requirements which ave
most important from the standpoint of safety to employees and the
public,

(3) CONFORMITY WITH GOOD PRACTICE. Construction should be made
according to accepted good practice for the given loeal conditions in
all particulars not specified in these rules,

History: Cr. Register, November, 1961, No. 71, eoff. 12—-1-81,

E 120.02 Minimum requirements. The rules state the minimum re-
quirements for spacings, clearances, and strength of construetion.
More ample spacings and clearances or greater strength of construe-
tion may be provided if other requirements are not neglected in go
doing.

Note: Some of these minimum values are exceeded in much existing
construction; service requirements frequently call for stronger gsupports
a.n;i higher factors of safety than the minimum requirements of these
rules.

History: Cr. Register, November, 1961, No. 71, eff. 1%-1-41.
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Chapter E 121

GENERAL REQUIREMENTS APPLYING TO OVER-
HEAD AND UNDERGROUND LINES

E 121.01 Design and construction ¥ 121.05 Isolation, guarding and

E 121,62 Installation and mainte- marking
nanes K 121.06 Grounding of ecircuits
E 121.03 Accessibility and equipment

K 121.04 Inspection and tests of I 121.07 Arrangement of switches
lines and equipment

E 121.01 Design and constroction, All electrical gupply and com-
mumnication lines and equipment shall be of suitable design and con-
struction for the service and conditions under which they are to be
operated.

Higtory: Cr. Register, November, 1961, No. 71, eff. 12-1-61.

E 121.02 Installation and maintenance. All electrical supply and
commmunication lines and equipment shall be installed and maintained
so as to reduce life and fire hazards as far as practicable,

History: Cr. Register, November, 1961, No. Ti, eff. 12-1-61.

F '121.08 Accessibility. Al parts which musf be examined or ad-
justed during operation shall he arranged so as to be readily accessible
to authorized persons by the provision of adequate climbing spaces,
working spaces, working facilities, and clearances between conduectors.

History: Cr. Register, November, 1961, No, 71, eff. 12—1-61.

E 121,04 Inspection and tests of lines and equipment. (1) WHEN
IN SERVICE. (a) Initicl complionce with rules, Lines and equipment
shall comply with these rules upon being placed in service.

(b} Imspection of structures and equipment. Each pole, post, tower,
strueture, eonduector, or guy unsed for the support or attachment of
electrical conductors or lamps shall be inspected with reasonable fre-
queney and all major equipment shall be inspected periodically to de-
termine its fitness for service and the necessity for replacement or
repair.

(c) Teste. Lines and equipment shall be subjected, when necessary,
to tests which will determine their fithess for service,

{(d} Record of defects. Any defects revealed by inspection, if not
prompily corrected, shall be recorded.

(e) Remedying defects, Defective lines and equipment shall be put
in good order or effectively disconnected.

(2) WHEN OUT OF SERVICE. (a) lines infrequently used. Supply
lines and equipment infrequently used shall be inspected to see that
they are in safe condition for service.

(b} Lines temporarily out of service. Lines temporarily out of
service shall be maintained in such condition that a hazard will not
be created,
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(¢) Lines permanently adendoned. Lines permanently abandoned
shall be removed.

Note:r Overhead service drops lo consumers may be digsconnected with-
out removal if the service is discontinued. This is considered good prac-
tice when it is undesirable to remove the service drop entirely,

(8) TEMPORARY DRCORATIVE LIGHTING, Attachment of temporary
decorative lighting on poles shall not be made without the concurrence
of the owners and the oceupants thereof.

History: Cr., Register, November, 1961, No. 71, eff, 12-1-61,

E 121.05 Tsolation, guarding and marking. (1) CURRENT-CARRYING
PARTS. To promote safety to the general public and to employees not
authorized to approach conductors and other current-carrying parts
of electrical supply lines, such parts shall be arranged so as to pro-
vide adequate clearance from the ground or other space generally
accessible, or shall be provided with guards so as to isolate them
effectively from accidental contact by such persons.

(2) NONCURRENT-CARRYING PARTS. Ungrounded metal-sheathed serv-
ice cable, service conduits, metal fixtures, and similar noncurrent-
carrying parts, if located in urban districts and where liable to be-
come charged to more than 300 volts, shall be isolated or guarded
so as not to be exposed to accidental contact by unauthorized persons.
As an alternative to isolation or guarding, grounding of certain non-
current-carrying parts as permitted by subsections E 121.06(2) and
E 128.01(1) (e} may be used.

(3) MARKING OF POLES CARRYING HICH VOLTAGES, Section 196.67,
Wis. Stats., provides the following in part: Every corporation, com-
pany or person constructing, operating or maintaining an electrie
{ransmission line with a voltage of six thousand or more hetween
conductors or between conductors and the ground shall place warning
signs, not less than four feet nor more than six feet from the
ground, upon all poles or other structures supporting such line when
within one hundred feet of school grounds; and when within one
hundred feet of any place where such line crosses a public highway;
and when within any city or village.

Tivery such sign shall be in red or black letters not less than 2
inches high on a background of white and shall read “Danger—High
Voltage”.

Note: 'This has been interpreted as applving to distribution as well as
transmission lines.

History: Cr. Register, November, 1861, No. 71, eff, 12-1-61.

E 121.06 Grounding of eireuits and equipment. (1) MerTHOoDS. The
methods to be used for effective grounding for lightning arresters of
supply lines, for civeuits, for equipment and for wire raceways are
given in chapter E 103. The methods to be used for grounding of
lightning arvesters of communication lines are specified in section
E 800.31,

(2) PARTS TO BE GROUNDED. (a) Metal conduits, eable sheaths, and
frames, cases, and hangers of equipment shall be effectively grounded.

1. Exception 1: This order dees not apply when such parts are
guarded from accidental contact by unauthorized persons.

2. Exception 2: This order does not apply where such parts are 8
feet or move above the ground.
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3. Exeception 3: This order does not apply to metal conduit and
cable sheaths enclosing communication conductors, or supply con-
ductors of not more than 300 volts, provided such conduit and sheaths
are not exposed to probable contact with circuits of more than 300
volts.

Recomamendation: It is rceonmunended that supply cables have the sheath
bonded to any conduit extending above the ground surface,

Note: Metal conduit above ground which contains extensions from
metal-sheathed underground cable i3 considered to be sufficiently
grounded by the cable sheath, provided such sheath is in good contact
with the earth or is connected to a good ground, (FFor method of
grounding see Introduction.)

(b) Fixed non-current carrying parts on poles which are more
than 8 feef from the ground such as transformer cases may or may
not be grounded depending on the company’s rules, The company shall
follow a standardized practice and make their operating rules conform
to the practice adopted. If a portion of these non-current carrying
parts are located within 8 feet of the ground they shall be grounded.

(3) USE OF GROUND AS PART OF CIRCUIT. Supply circuits shall not
be designed to use the ground normally as the sole conductor for any
part of the circuit.

Histoxy: Cr. Register, November, 1961, No. T, eff, 12-1-61,

E 121.07 Arrangement of switches, (1) Accmssipinity. All switches
shall be readily accessible to authorized persons.

(2) INDICATING OPEN OR CLOSED POSITION, All switches shall indicate
clearly whether they are open or closed.

(3) Pole-top switches accessible to unauthorized persons shall have
provision for locking in both open and closed positions.

(4) UwirorM PposSITION. The handles or control mechanism for all
switcheg throughout any system shall have, so far as practicable, the
same position when open and a uniformly different position when
closed, in order to minimize operating errors. Where it is advisable
to depart from this practice, the switches should he marked so as to
minimize the liability to mistakes in operation.

History: Cr, Register, November, 1361, No. 71, eff. 12—-1-61,
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Chapter E 122
RELATIONS BETWEEN VARIOUS CLASSES

OF LINES
B 122,01 Relative levels BE 122.04 Separate pole lines
B 12202 Avoldahce of conflict and E 122.05 Approval of conflicts and
cooperation to avoid joint use of facilities
hazard E 122.06 <Construction near air-
& 122,08 Joint use of poles by ports

supply and communica-
tion circuits

E 122.01 Relative levels, (1) STANDARDIZATION or LEVELS. The
levels at which different classes of conductors are to be located should
be standardized where practicable for any given community by agree-
ment of the utilities concerned.

Note: This practice fasilltates the extension of lines and promnotes the
gafety of the public and workers by permitting the relative levelg and
required clearances to be readily obtained on jointly or commonly uscd
pales as well as at crossings and conflicts.

{2} RELATIVE LEVELS—supply and communication conductors.

(a) Preferred levels, Where supply and communication conductors
cross each other or ave in conflict, or are located on the same poles
or towers, the supply conductors shall preferably be carried at the
higher level.

1, Exeeption: This does not apply to trolley feeders which may be
located for convenience approximately at the level of the trolley con-
taet conductor. :

Note: Supply lines generally use larger conductors than communica-
tion lines so there is less liability of contact between the two if the
supply conductors are located in the upper position, Thig relative loea-
tion also avoids the necessity of workimen on communication conductors
passing through supply conduetors and working ahove them and avoids
the necessity of increasing the grade of construction required for com-
munieation conduetors.

(b) Minor estensions, In localities where the practice of placing
eonductors of communieation eirveuit for public use above supply con-
ductors has been generally established, minor extensions may be made
in either system, keeping the conduectors in the same relative position.
These extensions should not continue beyond a location at which it
becomes practicable to change to the arrangement standardized by
these orders.

(e} Special construction for supply circuits, the veltage of which, is
580 volts or less and carrying power not in excess of 3,200 watts.
Where all circuits are owned or operated by one party or where co-
operative consideration determines that the circumstances warrant and
the necessary coordinating methods are employed, single-phase alter-
nating-current or 2-wire direct-current circuits cartying a voltage of
B50 volts or less, with transmitted power not in excess of 8,200 watts,
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when involved in the joint use of poles with eommunication cirecuits,
may be installed in accordance with footnote of table 1 in subsection
F 123.03(1), and footnote (a) of table 11 in subsection E 123.09(1),
under the following conditions:

1. That such supply circuits are of wire having a good grade of
commerecial double-braid weatherproof eovering not smaller than No. 8
AWG medium hard-drawn copper or its equivalent in strength, and the
construction otherwise conforms with the requirements for supply
cirenits of the same class.

2. That the supply circuits be placed on the end and adjacent pins
of the lowest through signal crossarm and that a 30-inch climbing
space be maintained from the ground up to a point at least 24 inches
above the supply circuits. The supply circuits shall be rendered con-
spicuous by the use of imsulators of different form or color from others
on the pole line or by stenciling the voltage on each side of the cross-
arm between the pins carrying each supply eircuit, or by indicating
the voltage by means of metal characters.

3. That there shall be a vertical clearance of at least 2 feet be-
tween the crossarm carrying these supply civcuits and the next cross-
arm above. The other pins on the crossarm carrying the supply eir-
cuits may be occupied by communication circuits used in the opera-
tion or control of a signal system or other supply system if owned,
operated and maintained by the same company operating the supply
cireuits.

4, That such supply circuits shall be equipped with arresters and
fuses installed in the supply end of the cireuit and where the signal
circuit is alternating current, the protection shall be installed on the
secondary side of the supply transformer. The arresters shall be de-
signed so as to break down at approximately twice the voltage between
the wires of the cireuit, but the break-dewn voltage of the arrester
need not be less than 1,000 veolts, The fuses shall have a rating not in
excess of approximately twice the maximum operating current of the
circuit, but their rating need not be less than 10 amperes. The fuses
likewise ghall in all cases have a rating of at least 600 volts, and where
the supply transformer is a step-down transformer, shall be capable of
opening the cireuit successfully in the event the transformer primary
voltage is impressed upon them,

5. Such supply circuits when enclosed in effectively grounded metal-
sheathed cable, or other cables carried on effectively grounded mes-
senger, may be carried on a pole below communication attachments,
with not less than 2 feet vertical separation between the supply cable
and the lowest communication crossarm. Communication cireuits other
than those used in connection with the operation of the supply circuits
shall not be carried in the same cable with such supply circunits.

6, Where such supply conductors are carried below communication
conductors, trangformers and other apparatus associated therewith
shall be atfached only to the sides of the crossarm in the space be-
tween and at no higher level than, such supply wires.

7. Lateral rung of such supply circuits carried in a position below
the communication space shall be protected through the elimbing space
by wood molding or equivalent covering, or shall be carried in multi-
ple-conductor cable having a suitable substantial insulating covering,
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and such lateral runs shall be placed on the under side of the cross-
arm,

(3) RELATIVE LEVELS; SUPPLY LINES OF DIFFERENT VOLTAGE CLASSIFI-
CATIONS (as classified in table 11}. (a) At erossings or conflicts. Where
supply conductors of different voltage classifications eross cach other
or are in conflict, the highey-voltage lines shall preferably be carried at
the higher level.

(b) On poles used only by supply conductors. Where supply con-
ductors of different voltage classifications are on the same poles, rela-
tive levels should be as follows:

1, Where all circuits are owned by one utility, the conductors of
higher voltages should generally be placed above those of lower
voltage,

Note: Thege relative levels will often avoid the necessity of increasing
the grade of construction for crossarms, pins, and conductor fastenings
ol the lower voliage conducters,

2, Where different circuits are cwned by separate utilities, the eir-
cuits of each utility may be grouped together and one group of eircuits
may be placed above the other group provided that the cireuits in
each group are located so that those of higher voltage are at the
higher levels and that either of the following conditions is mef:

3. A vertical spacing of not less than 4 feet (or 6 feet where 1e-
guired by table 11, subsection E 123.09 (1)), is maintained between the
nearest line conductors of the respective utilities (thiz space to be
identified if necessary as a division space).

(c) Conductors of o lower voltage classification. Conductors of a
lower voltage classification are at a higher level than those of a higher
classification only where on the opposite side of the pole,

History: Cr. Register, November, 1961, No, T1, eff. 12—-1-41,

E 122.02 Avoidance of conflict and cooperation to avoid hazard. (1)
Two parallel pole lines, either of which carries supply conductors,
ghall where practicable be so separated from each other that neither
conflicts with the other. If this is impracticable, then the conflicting
line or lines shall be built of the grade of construction required by
chapter ! 124 for a conflicting line or the 2 lines shall be combined in
a single pole line,

(2) Under certain cireumstances the proximity of supply lines to
communication circuits may produce undesirable effects which may
become hazardous. Because of the varied nature of the influence it is
difficult to define limits of voltage, parallelism, ete., which will apply
in all cases, but by means of cooperation between the supply and com-
munication interests, the companies themselves can doubtless work out
the problem in such a way that a serious hazard will not result. Tn
order to aid in keeping these effects at a minimum, it is expected that
the utilities or parties responsible for the extension or change of elec-
trie or ecommunication faeilities will cooperate by notifying each other
of contemplated extensions; or changes in loeation, operation, or volt-
age. All the utilities or eompanies affected should determine in confer-
ence just what limits of line characteristies, separation and parallel-
ism will be allowed without notification to each other, However in the
absence of such an agreement any company before building a line
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within 500 feet of the line of other companies shall give notice to all
companies having lines within the given distance, Such notices will
give all companies the opportunity te take such steps for the protec-
tion of their property as the law provides.

History: Cr. Register, November, 1061, No, 71, eff. 12-1-G1.

E 122.03 Joint use of poles by supply and communication cirvenits,
(1) ADVANTAGES. Joint use of poles under suitable conditions and with
certain types of circuits offers many advantages and promotes safety,

(2) CooPERATIVE STUDY, Joint use involves eontractual relations be-
tween utilities, consideration of service requirements, and economics
as well as safety. It, therefore, requires cooperative study by the utili-
ties concerned,

(3) CONDITIONS UNDER WHICH JOINT USK IS DESIRABLE. In the case
of local or distribution circuits along the same highway or similar
right of way, where, under the provisions of chapter E 124 applying
to joint use, grade C construction or less would be required, joint use
is generally preferable to separate pole lines unless the number of
conductor is very large or the character of the cirenits makes joint
use undesirable. Where circuits other than those mentioned above are
involved, the choice batween joint use of poles and separate pole lines
shall be determined through cooperative consideration, by the utilities
comcerned, of all the factors involved, including the character of cir-
cuits, the total number and weight of conductors, tree conditions, num-
ber and location of branches and service drops, availability of right
of way, etc. Where such joint use is mutually agreed upon, it shall be
subject to the appropriate grade of construction as specified in chapter
124. Where such joint use iz not employed, separate lines as specified
in section E 122.04 shall be used. In any event, joint use is preferable
to separate lines where it would be impracticable to avoid an overbuilé
conflict with separate lines.

History: Cr. Register, November, 1981, No. 71, eff, 12-1-61.

E 122.04 Separate pole lines. Where 2 separate pole lines are to be
used, one of which carries supply conductors and the other communica-
tion conductors, they shall be separated, if practicable, so that neither
conflicts with the other, but if within eonflicting distance, they shall
be separated as far as practicable and shall be built of the grade of
construction required by chapter 124.

History: Cr. Register, November, 1961, No. 71, eff. 12181,

E 122.05 Approval of econflicts and joint use of facilities. The follow-
ing section of the Wisconsin Statutes applies to the joint use of facil-
ities, The Public Service Commission also has other orders, not in-
cluded in this code or referred to in the following section of the stat-
utes, which require certain lines and construetion projects to be ap-
proved.

196,04 Facilities granted other utilities; physical telephone connec-
tions; petition; investigation. (1) Elvery public utility and every per-
son having conduits, subways, poles, towers, transmission wires or
other equipment on, over or under any street or highway, shall for
a reasonable compensation, permit the use of the same by any public
utility, whenever public convenience and necessity require such use,
and such use will not result in irreparable injury to the owner or
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other ugers of such equipment, nor in any substantial detriment to the
service to be rendered by such owners or other users; and every utility
for the conveyance of telephone messages shall permit physieal eon-
nections to be made, and telephone serviee to be furnished, between
any tolephone system operated by it, and the telephome toll line op-
erated by another sueh public utility, or hetween its toll line and the
telephone system of another such public utility, or between its toll line
and the toll line of anothey such public utility, or between its tele-
phone system and the telephone system of another such public utility,
whenever public convenience and necessity require such physical con-
nections, and such physical connections will not result in irreparabie
injury to the owners or other users of the facilities of such public
utilities, nor in any substantial detriment to the service to be rendered
by such public utilities. The term “physical connection” as used in this
section, shall mean such number of trunk lines or complete wire cir-
cuits and connections as may be required to furnish reasomably ade-
quate telephone service between such public utilities,

(2) In case of failure to agree upon such use or the conditions or
compensation for such use, or in case of failure to agree upon such
physical connections, or the terms and conditions upon which the same
shall be made, any public utility or any other person interested may
apply te the commission, and if after investigation the commission
shall ascertain that publie convenience and necessity require such use
or such physical connections, and that such use or such physical con-
nections will not result in irrepavable injury te the owner or other
users of such equipment or of the facilities of such public utilities,
nor in any substantial detriment to the service to be rendered by such
owner or such public utilities or other users of such equipment or
facilities, it shall by order direct that such use be permitted and pre-
seribe reasonable conditions and compensation for such joint use, and
that such physical eonnections be made, and determine how and within
what time such connections shall be made, and by whom the expense of
making and maintaining such connections shall be paid.

(3) Such use so ordered shall be permitted and such physical con-
nections so ordered shall be made, and such conditions and eompensa-
tion so preseribed shall be the lawful conditions and compensation for
such use, and the lawful terms and conditions upon which such physi-
cal connections shall be made, observed, Iollowed and paid, Any such
order may be, from time to time, revised by the commission,

(4) Provided the parties cannot agree and the commission finds that
public convenience and necessity or the rendition of reascnably ade-
quate service to the public requires that a public utilify should be per-
nmitted to extend its lines on, over or under the right of way of any
railroad, or requires that the tracks of any railroad should be extended
on, over or under the right of way of any public utility, the commis-
sion is empowered to order such extension by said publie utility or rail-
road on, over or under the right of way of the other when it will not
materially impair the ability of the railroad or utility, on, over or
under whose right of way such extension would be made, to serve the
public. Such use so ordered shall be permitted upon such conditions and
such compensation as the commission shall deem equitable and rea-
gonable in the light of all the cireumstances, which conditions and,
compensation so prescribed shall be the lawful conditions and compen-
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sation for such use and the lawful terms and conditions upon whicl:
such use shall be made, observed, followed and paid,
History: Cr. Register, November, 1961, No. 71, eff. 12-1—61,

E 122,06 Construction near airporis. When any portion of a eontem-
plated overhead line or structure will be at a greater height above the
level of an existing airport or water surface used for landing than
one-fiftieth of the distance from the boundary of such site, the owner
or users and the Wisconsin Aeronautic Commission shall be notified.
The Wisconsin State Aeronauties Commission will supply maps show-
ing the location of prospective and existing publicly-owned airport
sites and information relative fo their development,

Note: Tt is recommended that a reasonable effort he made to deter-
mine if private airports are contemplated in the area where the con-
gtruction will be located.

History: Cr, Register, November, 1961, No. 71, eff. 12-1-61,
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Chapter E 123

CLEARANCES
H 123.01 General T 123.67 Climbing space
E 123.02 IIorizonta} elearances of I 123.08 Lateral working space

aupporting structures E 123,09 Vertical separation be-

from other objects tween line conductors,
m 123,03 Vertical clearance of cables, and equipment

wires above ground or located at different levels

rails on the same pole orv
B 123.04 Crossing clearances of structure

wires cartied on differ- B 123,10 Clearances of vertical

ent supports and lateral conductors
T 123.05 Clearances of conductors from other wires and

of one line from other surfaces on the same

conductors and strue- support

tures

. 123.06 Minimum line-conductor
clearances and separa-
tiong at supports

The following sections of the Wisconsin Statutes apply fo clear-
ances, ete. Where the code requires greater clearance than the statutes
the code requirements shall be used. '

86.16 Electrie lines on highways; place of poles; penalty.

(1) Any person, firm, or corporation including any foreign corpo-
vation authorized to transact business in this state may, with. the
written consent of the town board, but subject to the approval of the
state highway commission, construct and operate telegraph, telephone
or electric lines, or pipes or pipe lines for the purpose of transmitting
messages, water, heat, light or power along, across or within the limits
of any highway,

(2) All poles used in the construction of such lines shall he set in
guch manner as not to interfere with the use of such highway by the
publie, nor with the use of the adjoining land by the owner thereof;
and all pole lines shall heveafter be constructed so as to meet the re-
quirements of the Wisconsin state electriecal code.

(&) No tree shall be cut, trimmed or the branches thereof cut or
broken in the construction or maintenance of any such line without
the consent of the owner of the tree,

(4) Any person erecting any telephone, telegraph, electrie Hght
or other pole or stringing any telephone, telegraph, electric light or
other wire, or constructing any pipes or pipe lines in violation of the
provisions of this section shall forfeit a sum not less than $10 nor
more than $50, :

(5) Any person, firm or corporation whose written application for
permission to construet such lines within the limits of any highway
of any town has been vefused, or when such application shall have
been on file with the town clexk for 20 days and no action shall have
been taken thereon, such applicant may file with such town clerk a
notice of appeal to the state highway commission, The town clerk shall
thereupon make return of all the papers and action of the board to the

_ Electrical Code, Volume 1
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state highway commission, and suech commission shall proceed to hear
and try and determine such appeal on 10 days’ notice to the town
board, and the applicant. The order entered by the commission shall
be final,

182.017 Transmission lines; privileges; damages.

(1) Right of way for. Any domestic corporation organized to fur-
nish telegraph, telephone, service or transmit heat, power or electric
current to the public or for public purposes, and any co-operative
asgociation organized under chapter 185 to furnish telegraph, tele-
phone or transmit heat, power or electric current to its membenrs,
may, subject to reasonable regulations made by any city or village
through which its transmission fines or systems may pass, construet
and maintain such lines or system with all necessary appurtenances
in, across or beneath any public highway or bridge or any stream
or hody of water, or upon any lands of any owner consenting thereto,
and for such purpose may acquire Iands or the necessary easements;
and may connect and operate its lines or system with other lines or
systems devoted to like business, within or without thiz state, and
charge reasonable rates for the transmission and delivery of messages
or the furnishing of heat, power or electric light.

{2) Not to obstruct public use. But no sach line or system or any
appurtenance thereto shall at any time obstruct or incommode the
public use of any highway, bridge, stream or body of water.

{3) Abandoned lines removed. The public service commission after
a public hearing as provided in section 196.26, and subject to the
right of review as provided in chapter 227, may declare any line to
have been abandoned or discontinued, if the facts warrant such find-
ing, Whenever such a finding shall have bheen made the corporation
shall remove such lne, and on failure for three months after such
finding of abandonment or discontinuance, any person owning land
over, through or upon which such line shall pass, may remove the
same, or the supervisors of any town within which said lines may be
situated, may remove the said lines from the limits of its highways,
and such person or supervisors shall be entitled to recover from the
company owning the lines the expense for labor involved in removing
the property.

(4) Location of poles. In case of dispute as to the location of
poles, pipes or conduits, the commissioners appointed in eondemnation
proceedings under chapier 32 may determine the location. In no case,
except where the owner consents, shall poles be set in front of or upon
any residence property, or in front of a building occupied for business
purposes, unless the commissioners find that the same is necessary
and the court may review the finding.

(6) Limitation of action, The proceedings authorized in chapter
32 shall not be taken mor other action commenced against the cor-
poration in respect to its rights to use or possess lands, unless begun
within six years after the commencement of such use or possession,

(6) Trees protected, penalties. Any such eorporation which shail
in any manner destroy, trim or injure any shade or ornamental trees
along any such lines or systems, or cause any damage to buildings,
fences, crops, live stock or other property, except by the consent of
the owner, or after the right so to do has been aequired, shali be
liable to the person aggrieved in three times the actual damage sus-
tained, besides costs.
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(1) Municipal franchise required. No lighting or heating corpo-
ration shall have any right hereunder in any city or village until it
hag obtained 2 franchise or written consent for the erection or in-
stallation of its lines from such city or village. .

182,018 Wires over railvoads. (1) All wires strung over any steam
railvoad prior to August 1, 1949, shall be tied to insulators fastened
to double cross-arms attached to a pole at each side of the crossing.
The poles if of wood shall not be less than 6 inches in diameter at
the top (if of other materials at least the equivalent strength
thereof), set not less than 5 feet in the ground, securely guyed, and,
unlesg the railroad vight of way is over 100 feet in width, shall be
set not more than 100 feet apart. The cross-arms shall he attached
to the poles by machine bolts, and braced by at least one ivon brace
from each cross-arm to the pole, All wires shall be maintained not
less than 25 feet above the rails, except street railway trolley wires,
which shall be maintained not less than 22 feet above the rails.

(2) Any person ordeved by the public service commission to change
its wires so as to conform to this section failing to comply with such
order within 10 days from the service thereof shall forfeit $25, and a
like forfeiture for every additional 10 days of noncompliance with
the order, unless a greater length of time to make such change shall
be granted.

(3) All wires strung over any steam railroad on or after August
1, 1949 shall be strung in such a way as to meet requirements of the
Wigconsin state electrical code. Any person stringing wires in viola-
tion of the code shall be subject to a forfeiture of not more than
$100 nor less than $25. Each 10-day period, after the first day, that
such violation occurs shall be a separate violation and shall subjeet
the violator to an additional forfeiture of not less than §25 nor more
than $100 for each such viclation.

E 123,01 General. (1) AprrrcatioN, This section covers clearances,
including geparations and climbing spaces, involving poles and wires.
Clearances of lamps from pole surfaces, from spaces accessible to the
general public, and height above ground are covered in subsection
E 128.07(4). '

(2) CONSTANT-GURRENT CIRCUITS. The clearances for constant-cur-
rent ecirenits shall be determined on the bagis of their nominal full-
load voltage.

(3) SUPPLY cABLES. Ag far as clearances are concerned, effectively
grounded continuous metal-sheathed supply cables and any insulated
supply conductors lashed to or twisted with an effectively grounded
messenger or neutral, all voltages, are classified the same as open
supply wires of 0 to 750 volts. See subsection E 108.02(2) (e)2. for
effective grounding.

(4) NEUTRAL cONpDUCTORS, Neutral conductors of supply circuits
shall have the same clearances as the phase wires of the circuit with
which they are associated, except that neutral conductors which are
effectively grounded throughout their length in the manner preseribed
in subsection E 103.02(2) (e)1. and associated with circuity operating
from 0 to 22,000 volis to ground may have the same clearances as cir-
cuits 0 to 750 volts. See note (q) of table 1 section E 123.03 for special
construction over railroads. .
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(5) MAINTENANCE OF CLEARANCES. The clearances required by this
section shall be maintained at the specific values under the basic con-
ditions stated for the various clearance situations.

History: Cr, Register, Né‘)vember, 1961, No. 71, eff. 12-1-561,

- B 123.02 Horizontal clearances of supporting structures from other
objects, No pole or attachment shall obstruct or incommode the public
use of any highway, bridge, stream, or body of water, Poles, towers,
and other supporting structures and their guys and braces shall have
the following horizontal clearances from other objects, The clearance
shall be measured between the nearest parts of the objects concerned.

(1) FROM FIRE HYDRANTS, Not less than 3 feet.

WNote: Recommendation: Where conditions permit, a clearance of not
less than 4 feet is recommended,

(2) FROM STREET CORNERS, Where hydrants are located at sireet
corners, poles and towers should not be set so far from the corners as
to make necessary the use of flying taps inaccessible from the poles.

(3) From curss. Not less than 6 inches measured to the street side
of the eurb if practicable.

(4) FrROM RAILROAD TRACKS. Where railvoad tracks are parallel or
crossed by overhead lines, the poles and their guys and braces shall,
be located not less than 12 feet from the nearest track rail,

(a) Exception 1: At sidings a clearance of not less than 7 feet may
he allowed, provided sufficient space for a driveway be left where cars
are loaded or unloaded.

(b) Exception 2: Supports for overhead trolley contact conductors
may be located as near their own track rail ag conditions require. If
very close, however, permanent sereens on cars will be necessary to
proteet passengers,

Note: The parties concerned shall cooperate with each other in locat-
ing poles, signs, signals, ete., along tracks so that the view of all sig-
nalg and signs will be as clear as practicable.

(5) PROTECTION FROM FIRES. Poles and towers should be so placed,
guarded, and maintained, as to be exposed as little as practicable to
brush, grass, rubbish, or building fires.

(6) LINES IN TREES. Supply wires shall not be run through fruit
trees that must be climbed to gather the fruit.

Exception: Insulated supply lines and associated neutral conductors
operating at less than 300 volts to ground are exempt.

(7) NEAR STORED MATERIAL, Lines should not be run over areas
where material is regularly stored and handled by cranes or other
types of high machinery unless the clearance of such lines iz ade-
guate to permit full use of the equipment,

(8) NEAR STORAGE TANKS. Electric lines operating at more than 300
volts to ground shall not pass over flammable liquids storage tanks
and shall be kept at least 15 feet horizontally from such tanks, When
the voltage iz below 300, a clearance horizontally of not less than 8
feet shall be mainfained.

{9) NBArR WELLS, Electric lineg shall not pass over wells where the
maintenance of the well requires the lifting of lengthy sections of
pump parts or pipe vertically above the ground.

History: Cr, Register, November, 1961, No. 71, eff. 12-1-61,
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E 123.03 Vertical clearance of wires above ground or rails, The
vertical clearance of all wires above ground in generally accessible
places or above rails shall be not less than the following:

(1) BASIC CLEARANCES. The cleavances of fable 1 apply under the
following conditions:

(2} Temperature of 60° T,

(b) No wind.

(¢) Final unloaded sag.

(d) Fixed conductor supports.

(e) Bpan lengths 0-150 feet for 3-strand conductors, each wive of
which is 0.09 inch or less in diameter,

(f} Span lengths 0-175 feet for other types of wire.

(g) Voltage 0 to 50,000 volts. '

(h) For other conditions see subsection E 123.03(2).

(i) For definition of voltage see definition 170, gection E 101.02.

(2) INCREASED CLEARANCES, Greater cleavances than given in table
1 subsection E 123.03 (1}, shall be provided where required by (a) (b)
and {c) below. Increases are cumulative where more than one applies.

Exception: Increased clearances are not required for trolley contact
conductors, for guys, or for cable supported by messenger.

(a) Spans longer than specified in subsection F 123.03(¢1). In apply-
ing the following rules the “point of crossing” in the case of roads,
streets, alleys and driveways is considered to be the edge of the
traveled way farthest from the nearer support of the crossing span, In
the case of a railroad erossing, it ig the track rail which is farthest
from the nearer support of the cressing span. In other situations it
is the location undexr the conductors of any topographical feature which
is the determinant of the clearance,

1. Where point of crossing occurs at point of maximum total sag of
the conductor.

a. General, For spans exceeding the limits specified in subsection
E 123.03(1), the cleavance specified in table 1 shall be increased by
0.1 foot for each 10 feet of the excess span length over such Hmits.
(Bee c. below.)

b. Railroad crossings. For spans exceeding the limits specified in
subsection B 123.03(1), the elearance specified in table 1 ghall be in-
creased by the following amounts for each 10 feet by which the cross-
ing span lengths exceed such limits. (See e. below.)

Amount of Increase per 10 Feet
For conductors equal to or smaller than the following___._.. 0.30 foot
Solid copper 0.160 inches in diameter
Stranded copper 0.250 inches in diameter
Other than all copper (solid) 0.250 inches in diameter
Other than all copper (stranded) 0.275 inches in diameter
For conductors larger than the above_.__.______ ~-0.15 foot

c¢. Limits, The maximum additional elearance need not exceed 75%
of the “maximum sag increase” for the conductor econcerned. The
“maximum sag increase” iz the arithmetic difference beiween final
unloaded sag at 60° F., no wind, and the maximum total sag under
the entire conduetor loading of section E 125.02, or under 120° F.,
no wind, whichever sag is the greater, computed for the span length
for which such difference is greatest,

Electrical Code, Volume 1
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2. Where point of crossing is not at point of maximum tetal sag
of the conductor. Under these conditions the required clearance may
be obtained by multiplying the clearance determined by subsections
E 123.03(1) and E 123.08(2) (a) 1. by the foliowing factors, but in no
case ghall the clearance be less than requived by table 1.

Distance from Nearer Support of Crossing Span te Point of
Crossing in Pereentage of Crossing Span Length Factors

40to 60_. ... T 1.00

Interpolate for intermediate values.

(b) Voltages exceeding 50,000 wolts. Tor these voltages the clear-
ances given in table 1, subsection E 123.03 (1), shall be increased at the
rate of 0.4 inch for each 1,000 volis of the excess,

(¢) Conductors supported by suspension-type insulators et cross-
ings over track rails, The cleavance shall be inereased by such an
amount that the values gpecified in table 1, subsection ¥ 123,03(1),
will be maintained in case of a broken conductor in either adjoining
span if the conductor is supported as follows.

1. At one support by suspension-type insulators in a saspended po-
gition, and at the other support by insulators which are not free to
swing (including semistrain-type insulators).

2. At one support by strain insulators, and at the other support by
semistrain-type insulators.

(d) Methods of avoiding this increase of clearance. Any of the fol-
lowing construction methods will avoid the necessity for the increase
in clearance requived by subsection E 123.03(1) (¢).

1. Suspension-type insulators in a suspended position at both sup-
ports,

2., Semistrain-type insulators at both supports.

3. Arrangement of insulators so that they ave restrained from dis-
placement toward the erossing.

(3) SUPPLY POLE WIRING AT UNDERGROUND RISERS. Unguarded sup-
ply wires connecting to underground systems shall not be run open
closer to the ground than is indicated in table 2.

TABLE 2

CLEARANCE AROVE GROUND FOR OPEN UNGUARDEID
SUPPLY WIRING

Voltage
0 o 150 Volts 150 to 300 Volts | 300 to 760 Volta 15,333 {E}lts 11\:15,?)5%'1\‘7}:);121
Feet Feet Feet Feat Feet
10 12 14 16 18

History: Cr. Register, November, 1961, No. 71, eff, 12-1-61,
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E 123.04 Crossing clearances of wires carried on different suppoits,
The clearance between any 2 wires crossing each other and carried on
different supports shall not be less than the following:

Note: Recommendation: Crossings shall be made on a colmon clossing
pole or structure where practicable.

(1) BASIC CLEARANCES. The clearances given in table 3 below apply
under the following conditions:

(a) Temperature of 60° I, no wind, with the upper conductor or
wire at its final unloaded sag and the lower conductor or wire at its
initial unloaded sag.

(b) Span lengths not greater tham the following for the upper
conductor or wire:

1. 0-150 feet for 3-strand conductors, each wire of which is 0.09
inch or less in diameter.

2. 0-175 feet for other types of wire.

{¢) Fixed supports for the upper conductor or wire.

(d) For other conditions, see subsection E 128.04(2).

TABLE 3

MINIMUM CLEARANCES OF COROSSINGS OF‘ 'WIRES CARRIED
ON DIFFERANT SUPPORT
(The insertion of a given clearance in p&.rentheses indicates that in
general the lines operating at the voltage named above this
clearance should not cross over the lines at the voltage
to the left of the clearance in parentheses)

Open supply wires
0-760 volts; supply
eable having effec-
tively prounded
coniinuous metal
sheath, or insulated
conductorg lasked
to or twisted with
an effectively

Nature of Wires Commu- | grounded messenger
Crossed Over nication | or neutral, all voli- | Open supply wires
Wires ages; messengers and service drops Guys,
Including agsociated with {a) Span
Cables such cable Lightning
and 750 to 8,700 to | Protec-
Messen- Line Service 8,700 50,000 tion
gers Wires Drops Volis Volts Wires
Feet Feet Feet Feet Feet Feet

Communication, including
cables and messengers______ (b)2 {e)(j)i)4 (i)2 (H4 [ (h)2

Supply cable having effec-
tively grounded continuous
metal sheath or insulated
conductors lashed to or

twisted with an effectively
grounded messenger or neu-
tral, all voltages; messengers

associated with such eable _ (4 2z 2 2 4 2
Open supgly wires

Oto 760 volts____ . . 4) 2 2 2 4 2

150 to 8,700 volte_ ______ (4) () (4) 2 4 4

8,700 to 50,000 volts_ ... (6) 4) (6} (1) 4 4
Trolley contact conduetors _ (d)4 {d)(e)d {d)4 6 1] (d)4
Guys, span wires, lightning
protection wires, service

rops
Oto 760 volte_ __________ (b){g)2 2 2 4 4 (b}(h)2

TFooptnotes for tuble 3
{a) A conductor which is effectively grounded throughout its length in
accordance with subsection ¥ 103,02(2) (e} and is assoclated with a cir-
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cult of 0 to 22,000 volts may have the clearances gpecified for open sup-
ply wires of 0 to 750 volts.

(b) The clearahce of communication conductors and thelr guy gpans,
and messenger wires from each other in locations where no other classes
of conductors are invelved may be reduced by mutual consent of the
parties concerned, subject to the approval of the administrative suthor-
ity, except for fire-alarm wires and wires used in the operation of rail-
roads, or where one set of conductors is for public use and the other
uzed in the operation of supply systems.

(¢} A clearance of 2 feet may be permitted where the supply condue-
tor is abave the communication conduetor, provided the crossing is not
within 6 feet of any pole concerned in the crossing and the voltage does
not exceed 300 volts, (Bee note (i})

(d} Trolley contact conductors of more than 750 velts should have at
least § feet clearance. This clearance should alsoc be provided over lower-
voltage trolley-contaet conductors unless the crossover conductors are
beyond reach of a trolley pole leaving the trolley-contact conductor or
are suitably protected against damage from trelley poles leaving the
trolley-contact conductor.

{e) Trolley feeders are exempt from this elearance requirement for
trolley-contact conductors if they are of the same hominal voltage and
of the same system.

(f) If the final unloaded sag at 60° T, will be lower than a straight
line joining the points of support of the highest communication con-
duetor, or the crossing is within 6 feet horizontally of a communication
pole, the clearance shall be increased fto § feet.

(g) This elearance shall be increased to 4 feet where communication
cableg cross over open supply service wires,

(h) Completely insulated sectlons of guys attached to supporting
struetures having no conductor of more than 8700 volts may have less
than thig clearance from each other,

(i) Where a 2-foot clearance is required at 60° F. and where condi-
tiong are such that the sag in the upper conductor would increase more
than 1.5 feet at the crossing point under the applicable joading of
section B 125,02, the 2-foot clearances shall be increased by the amount
of sag increase less 1.5 feet,

(i) Bupply cables, all voltages, having effectively grounded metal
sheaths and messengers associaled with such cables, and insulated con-
ductory lashed to or twisted with an effeciively grounded messenger or
neutral may have a clearance of 2 feet excepf where they cross under
communication cables.

(2) INCREASED CLEARANCES. (reater clearances than given in table
3, subsection B 123.04 (1), shall be provided under the following con-
ditions: The increases required in subsections (a) (b) (e) below are
cumulative where more than one is applicable.

(a) Crossing spuns longer than specified in subsection B 123.04(1)
(b). Under these conditions the clearances specified in table 8 shall be
increased as follows:

1. Where the crossing oceurs at the point of maximum fotal sag in
the upper conductor, the clearances of table 3 shall be inereased by the
following amounts for each 10 feet by which the crossing span length
exceeds the limits specified in subsection E 123.04(1) (b),

Amount of Incrense per 10 Feet

For conductors equal to or smaller than the following ______ 0.0 foot
Solid copper 0.160 inches in diameter
Stranded copper 0,250 inches in diameter
Other than ail copper (seolid) 0.250 inches in diameter
Other than all copper (stranded) 0.275 inches in diameter
For eonduetors larger than the above — _0.15 foot

The maximum additional clearance in 1. need not exceed 75 per-
cent of the “maximum sag inerease” for the conductor concerned.
The “maximum sag increase” is the arithmetic difference between
final unleaded sag at 60°F., no wind, and the maximum total sag
under the entire conductor loading of section E 126.02, or undey 120°F.,
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no wind, whichever sag is the greater, computed for the span length
for which such difference is greatest.

2, Tf the crossing point is located elsewherve than at the point of
maximum total sag in the upper span, the requived clearance may be
obtained by multiplying the clearance determined in subsections
F 123.04(1) and (2} (a)1. by the following factors, but in no case shall
the clearance be less than required by table 3.

. Factors {or Bagie
Dristance from Nearer Support of Crossing Span fo Point of Clearance of
Crossing, in Percentage of Crossing Span Length —_——

4 Fect 6 Feet

Q.36 0.47

47 B8

.60 .68

TL T8

.82 8B

.90 .92

98 .98

1.60 1.00

Interpolate for intermediate values, in vertical column.

(b) Voltages exceeding 50,000 wvolts. For these voltages the clear-
ances given in table 3 subscetion E 123.04(1) shall be increased at
the rate of 0.4 inch for each 1,000 volts in excess.

(¢) Conductors supported by suspension-type insulaiors al Crossings
over commmatnication wires. For such condueiors the clearance shall be
increased by such an amount that the values specified in table 3, sub-
section (I8123.04(1}) will be maintained in case of a broken conductor
in either adjacent span, provided such conductor is supported as
follows:

1. At one support by suspension-type insulators in a suspended
position, and at the other support by insulators not free to swing
(ineluding semistrain-type insulators),

2. At one support by a strain insulator, and at the other support
by a semistrain-type insulator.

() Methods of avoiding this increase of clewrance. Any of the fol-
lowing construction methods wilt avoid the necessity for the increase
in clearance required by subsection B 123.04(2) (¢).

1. Suspension-type insulators in a suspended position at both sup-
ports.

2. Semistrain-type insulators at both supports.

3. Arrangement of insulators so that they are restrained from
displacement toward the crossing.

History: Or. Register, November, 1861, No. 71, eff. 12-1-61.

E 123.05 Clearances of conductors of one line from other conductors
and structures. (1) CLEARANCES FROM CONDUCTORS OF ANOTHER LINE.
The clearance in any direction between any eonductor of one line and
any conductor of a second and conflicting line shall be not less than
the largest value required by {(a)}(h)(e) below at 60°F., and no
wind.

(a) TFour feet.

(b) The values required by subsections E 123.06(1) (b) 1., a. or b. for
separation between conductors on the same support.
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(¢) The apparent sag of the conductor having the greater sag,
plus 0.2 inch per kilovolt of the highest voltage concerned.

1. Exception: In situations where supply-line conductors only ave
involved, the clearance required by (c) above need not be greater than
the value required by subsections 123.04( 1) and (2) for a center-span
crossing, assuming the conductor having the larger sag swinging
through an arc of 45° from the vertical.

(2) CLEARANCES FROM SUPPORTING STRUCTURES OF ANOTHER LINE.
Conductors of any line passing near a pole or similar supporting struc-
ture of a second line without being attached thereto, shall have clear-
ances from any part of such structure not less than the larger vahie
required by either (a) or (b) below at 60°F., and no wind.

(a) Three feet if practicable.

(b) The values required by subsections | 123.06(1)(b)1., a. and b. for
separation between similar conductors on the same support, increaged
by 1 inch for each 2 feet of the distance from the supporting structure
of the second line to the nearest supporting structure of the first line.

The climbing space on the structure of the second line shall in no
case be reduced by a conductor of the first line.

(3) CLEARANCES FROM BUILDINGS, (a) Gemeral. Conductors shall be
arranged and maintained so as to hamper and endanger firemen as
little as possible in the performance of their duties.

(h) Ladder space. Where buildings exceed three stories (or 50 feet)
in height, overhead lines should be arranged where practicable so
that a clear space or zone at least 6 feet wide will be left, either
adjacent to the building or heginning not over 8 feet from the huild-
ing to facilitate the raising of ladders where necessary for fire
fighting,

1. Exception: This requirement does not apply where it is the un-
varying rule of the local five departments to exelude the use of ladders
in alleys or other restricted places which are generally occupied by
supply lines.

(¢} Open supply conductors attached to buildings. Where the per-
manent attachment of open supply conductors of any class to build-
ings is mecessary for an entrance, such conductors shall meet the
following requirements:

1. Conductors of more than 300 volts shall not be carried along or
near the surface of the building unless they are guarded or made
inaccessible.

2. Clearance of wires from building surface shall be not less than
those required in table 9, subsections 123.06(2) (e)1., for clearance of
conductors from pole surfaces.

3. Service head and service-drop attachments shall be so located
that no part of the drip loops or service-drop conductors within 2
feet of the service head and service drop attachments shall be less than
12 inches from communication cables op conductors attached to or
carried along the surface of a building.

(d) Conductor passing by or over butldings. 1, Crossing roofs. Sup-
ply eonductors exceeding 8,700 volts should not be carvried over build-
ings not concerned in the opevation of the utility owning them, if this
can be avoided. When it is necessary to attach wives to the roofs of
buildings, the supporting strueture shall he of substantial construc-
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tion, Wherever feasible, wires crossing over huildings shall be sup-
ported on structures which are independent of the buildings crossed
over.

2. Minimum clearances. Unguarded or accessible supply conductors
carrying voltages in excess of 300 volts may be run either beside or
over buildings. The vertical or horizontal clezrance to any building
or its attachments (balcomies, platforms, ete.) shall be as listed helow.
The horizontal clearance goveins above the roof level to the point
where the diagonal equalg the vertical clearance requirement. From
thiz point the diagonal clearance shall be equal to the vertical clear-
ance requirement, This rule should not be interpreted as restricting
the installation of a trolley contact conductor over the approximate
center line of the track it serves.

a, Spans 0 to 150 Feet. For spans 0 to 150 feet, the ctearances shall
be as given in table 4.

TABYE 4
CLEARANCES OF SUPPLY CONDUCTORS FROM BUILDINGS

Horizontal Vertical
Voltage of Supply Conductors Clearance Clearance
Feet Feet
0 to L1 U Uy U 3 (a)8
300 to 8,700_. 3 8
8,700 to 15,000.. 8 8

15,000 to 50,000_. - 10 1M
Exceeding 50,000 ... 10 plus 0.4 inch | 10 plus 0.4 inch
per Kv in excess | per Kv in excess

Note: (a) Conductors shall have a clearance of not less than 8 feet
from the highest point of roofs over which they pasgs, except that where
the voltage does not exceed 300 volts between conductors and the pitch
of thae roof is greater than 3 inches per foot the clearance may not be
less than 3 feet. Where the service conduit extends through a roof, the
gervice drop conductor, if operating at lessg than 300 volis hetween con-
ductors, may have a clearance of not less than 18 inches vertically ahove
the roof providing such conductors do not extepd more than 45 inches
across the roof.

b. Spans exceeding 150 Feet, Where span lengths exceed 150 feet,
the clearance specified in table 4 ghall be increased by 0.1 foot for
each 10 feet of excesg of span length over 150 feet.

1. Exception: These increased clearances are not required where the
voltage of the supply conductors is from 300 to 8,700 volts.

3. Guarding of supply conductors, Supply conductors of 300 volts
or more shall be properly guarded by grounded conduit, barriers, or
otherwise, under the following conditions: .

a. Where the clearances set forth in table 4, subsection B 123.05,
(8)(d)a., cannot be obtained.

b. Where such supply conductors are placed near enough to win-
dows, verandas, five escapes, or other ordinarily accessible places, to
be exposed to contact by persons. :

Note: Supply conductors in grounded metal-sheathed cable are con-
sidered to be guarded within the meaning of this section,

(4) CLEARANCES FROM EBRIDGES. (a) Clearances of conductors from
bridges. Supply conductors which pass under, over or near a bridge
shall have clearances therefrom not less than given in table b.
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1. Exception: Grounding conduetors, effectively grounded neutrals,
conductors installed in grounded conduit, metal sheathed cables and
cables supported on effectively grounded messengers,

(b) Guarding trolley contact conductors lvcated under bridges.

1. Where guarding is vequired. Guarding is recuired where the
trolley contact conductor is located seo that a trolley pole leaving the
conductor can make simultaneous contact between it and the bridge
structure.

2. Nature of guarding. Guarding shall consist of a substantial
inverted trough of non-conducting material located above the eontact
conductor, or of other suitable means of preventing contact between
the trolley pole and the bridge structure, -

(5) CLEARANCE FROM SIGNS, The clearance of lines from buildings
shall govern the clearance of lines from boards or structures used for
displaying periodically renewed or replaced advertising material ex-
cept that the minimum horizontal elearance shall not be lessg than 10
feet.

History: Cr, Register, November, 1961, No. 71, eff. 12—-1-6L.

TABLE §
CLEARANCES FROM HRIDGIS

Readily Accessible Portiong From Ovrdinarily Inaccessible
{Dther Than Traveled Ways) Portions (b) of Dridgas
{a} of Any PBridge, Tnclud- {Other Than Brick, Con-
ing Wing Walls or Bridge crete or Masonry) and
Voltages Attachments From Abutments
TFar Conduetors| For Conduelors| For Conductors] For Conductors
Attached to | Not Attuched | Attached to ! Not Attached
Bridge to Bridge Bridge(c} to Bridge(e)
Feet Feet Feet Feet
Q0to 2,600 . .. __________ 3.0 3.0 0.6 3.0
Over 2,500&0 5,000_._ . 3.0 3.0 1.0 3.0
QOver 5,000 tc 8,700 ... 3.0 3.0 3.0 3.0
Over 8,700 to 15,000____ 5.0 5.0 6.0 5.0
Over 15,000 to 25,000____ 7.6 7.5 1.5 1.5
QOver 25,000 to 35,000 _ . 7.5 9.0 7.5 9.0
Over 35,000 to 50,000____ 7.6 12.0 7.5 12.0
Exceeding 60,000, . _____ 7.8 plus 12.0 plus 7.5 plus 12.0 plus
0.4 inch 0.4 inch 0.4 inch 1.4 inch
per Kv in per Kv in per Kv in per Kv in
£xress excess oXCess exeess

{a) Whete over traveled ways on or near bridges the clearanecs of section B 123.03 apply.

(b) Bridge seats of steel bridges carried on masonry, brick, or concrete abutments which
require frequent access far inspeetion shall be eonsidered as readily accessible portions.

(Ec) Where conductors passing under bridges are adeguately guarded apalnst contact by
unauthorized persons and can be deenergized for maintenance of the bridge, clearances of
the condueters from the bridge, at any point, may have the clearances speeified in table 9
for ﬁlearance from surfaeces of crossarms plug one-half the final unloaded sag of the conducter
at that point.

E 123.06 Minimum line-conductor clearances and separations at
supports.

(1} SEPARATION BETWEEN CONDUCTORS ON POLE LINES.

(a) Application of vrule, 1. Multiconductor wires or cables, Cables
and duplex, triple or paired conductors supported on insulators or
messengers, whether single or grouped, are for the purpose of this
rule considered single conductors even though they may eontain in-
dividual conductors not of the same phase or polarity.
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2. Conductors supported by messengers or span wires. Clearances
between individual wires or cables supported by the same messenger,
or between any group and its supporting messenger, or between
a trolley feeder, supply conductor, or communication conductor, and
their respective supporting span wires, are not subject fo the provi-
sions of this rule.

3. Measurement of clearances. The clearances and separations stated
may be measured from the center of the supporting insulator instead
of from the conductor itself.

(b) Horizental separations belween line conductors, 1, Fixed sup-
ports. Line conductors attached to fixed gupports shall have horizontal
separations from each other not less than the Jarger value required by
either a. or b., below for the situation concerned.

Exception 1: The pin spacing at buckarm construction may be re-
duced ag specified in subsection B 128.07(8), to provide climbing
space.

Exception 2; The pin spacing at bridge fixtures may be reduced as
specified in subsection E 123.06(3).

Fxception 3: Grades D and N need meet only the requivements of
a. below.

Exception 4: These clearances do not apply where conduetors have
insulating covering adequate for the voltage coneerned.

a. Minimum horizontal separation between line conduetors of the
same or different eircuits, Separations shall not be less than given in
table 8.

TARLE ¢

MINIMUM HORIZONTAL SEFPARATION AT SUPPORTS BONTWEEN
LINE CONDUCTORS OFF THE SAME OR DIFFERENT CIRCUITS

Class of Gircuit Separation Notes
Inches
Communication conduetors_ ... ___..- 6 Preferable minimum, Daees not apply

at conductor transposition points.

3 Permitted where pin spacings less
than 6 inches have been in regular
use. Does not apply at conductor
transposition points.

Railway feeders

0 to T50 volts, No. 4/0 or larger .. ___ [

0 to 750 volis, smaller than Ne. 4/0___. 12 ‘Where E0 to 12 inch separation has
already been established by practice,

750 volts to 8,700 volts_____._... . 12 it muay be continued, subject to the

— - provisions of rule E 123.066(1){b)1.a.,

Other sapply conductors for conductors having apparent sags

Oto 8700 volta_ . ... .. 12 not over 3 feet and for voliages not

exceeding 8,700.

For all conductors of more Lhan 8,700
volts add for each 1,000 volts in excess
of 8700 volts_ oo e 0.4

b. Separations according to sags. The separation at the supports
of conductors of the same or different circuits of grades B or C shall
in mo case be less than the values given by the following formulas,
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at 60°F., no wind. The requirements of subsection I 123.06 (1} (b)1.a.,
apply if they give a greater separation than this 1ule.
For line conductors smaller than No, 2 A, W.G.:

Separation = 0.3 inch per kilevolt 4 7 V (3/8)—8
For line conductors of No. 2 A.W.(%. or larger:
Separation = 0.8 inch per kilovolt 4 8§ v (8/12)

S is the apparent sag in inches of the conductor having the greater
sag, and the separation is in inches.

TADBLE 7

SHPARATION IN INCHES REQUIRED FOR LINE CONDUCTORS
SMALLER THAN NO. 2 AW.G,

Sag (In Inches)
Voltages between —
Conductors 36 48 72 96 120 180 240
20.5 28.5 35.0 40.6 51.5 60.0
22,0 30.0 36.5 42.0 62,5 61.5
24.0 32.0 38.5 4£3.5 b4.5 63.5
27.0 35.0 4£1.6 4G.5 7.6 66.5
30.5 38.5 44.5 50. 5 61.0 0.0
34.0 42.0 48.0 53,5 §4.5 73.0
40.5 48.5 55.0 60.5 71.0 830.0
TABLE 8

SEPARATION IN INOHES REQUIRED FOR LINE CONDUCTORS OF
SIZE NO, 2 A,W.G, OR LARGER

Sag (In Inches)
Voltages hetween
Conductors 36 48 72 96 120 180 244

2. Suspension ingulators not restrained from movement. Where
suspension insulators are used and are not restrained from movement,
the conductor separation shall be increased sgo that one string of line
Ingulators may swing transversely through an angle of 80° from a
vertical position without reducing the values given in (a) above.

(¢} Clearances in any direction from line conductors to supports
and to vertical or lateral conductors, span or guy wires, attached to
the same support.

1. Fixed supports, Clearances shall be not less than given in table 9.
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TABLRE ¢

MINIMUM CLEARANCE IN ANY DIRECTION FROM LINE CONDUC-
TORS TO SUPPORTS, AND TO VERTICAL OR LATERAL CON-
DUCTORS, SPAN OR GUY WIRES, A1'TACHED T0 THE

SAME SUPPORT o

Communication Lines Supply Lines
¢ to 8,700 Volts Excecding
Clearance of Line - 8,704 Volts
Conducters From— In On On Add For
General Jointly In Jointly Fach 1,000
Used General Used Volts of
Poles Poles TEixcess
Inches Inches Inches Tnches Inches
Vertical and Lateral
conduectors
Of same eirewit ______._.._ 3 3 3 3 0.26
Of other cireuits_.._.__..__ 3 3 {16 ()8 0.4
Span and guy wires attached
fo same pole:
General . ____ .. (h)3 {=)(h)G 6 6 0.4
When parallel to line_______ (hy3 (a){h)6 (a)12 {a)12 0.4
Lightning-protection wires
parallel to line__ ... .. . (b} (e) (b)(e} (b)(e) (h)(e) 0.4
Surfaces of crossarms_ __ (e)3 ()3 3 0.20
Surfaces of poles_ __ _ .. .__._. ()3 (e)5 E)3 {d)(g}b 0.20

Tooinotes {0 table B

(a) For guy wires, if practicable, For clearances between span wires
and communication conductors, see subSection B 123.08(4)(c). On jointly
used poles, guys which pass within 12 inches of supply conductors, and
also pass within 12 Inches of communication cables, ghall be protected
with a suitable insulating covering where the guy passes the sl}pply
conductors unless the guy is effectively grounded or insulated with a
strain insulator szt a point below the lowest supply conductor and ahove
the highest communication cabie.

(b) Clearance shall not be less than the separation required by table
6 or subsection B 123.06(1){(b)1., b. between two line conductors of the
voltage concerned.

(c) Clommunication conductors may be attached to supporis on the
gides or bottoms of crossarms or surfaces of poles with less clearances,
if at least 40 inches from any supply line conductor of less than 8,700
volts and at least 60 inches from anry supply line conduetor of more than
8,700 volts earried on the game pole.

() This elearance applies only to supply conductors carried on cross-
arms below communication conduetors on joint poles, Where supply con-
ductors are above communication conductors this clearance may he re-
duced to & inches except for supply conductors 0 to 7560 volts whose
clearance may be reduced to one inch. '

(e} For the purpose of applying the above table, the voltage of Hght-
ning protection wires shall be considered as being the voltage to ground
of the associated supply conductors,

(f} Tor supply circuits of 0 to 750 volts, this clearance may be reduced
to 3 inches.

(g} A neutral conductor which iz effectively grounded throughout its
length and is associated with a circuit of 0 to 22,000 volts may be at-
tached directly to the pole surface.

(h) Guys and messengers tnay be attached to the same strain plates
or to the same through bolts.

(i) For supply cireuits of 0 to 750 volts this clearance may be reduced
to one inch.

2. Suspension insulators not restrained from movement, Where
suspension insulators are used and are not restrained from move-
ment, the conductor clearances from surfaces of supports, from span
or guy wires, or from vertical or lateral conductors shall be such that
the values of clearances required by (a) above will be maintained with
an insulator swing of 30° from the vertical position.

{(d) Conductor separation—uvertienl racks. Conductors or cables may
be carvied on vertical racks or separate brackets other than wood
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placed vertically at one side of the pole and securely attached thereto,
if all the following conditions are met.

1. The voltage shall be not more than 750 volts, except that cables
having effectively grounded continuous metal sheath or insulated con-
ductors lashed together with an effectively grounded messenger may
carry any voltage.

2. Conductors shall be of the same material or materials, except that
different materials may be used if their sag-tension characteristies
and arrangement are such that the separations specified in 3. below
are maintained under all service conditions.

3. Vertical spacing between conductors shall be not less than the
following:

Vertical Clearance

Span Length Between Conductors
TFeet {Inches)
4
[
8
12

(See table 9, subseetion E 128.06{1){(c), for necessary clearaneces from pole surfaces and
subsection B I28.07(7} (a) for method of providing climbing space}

‘(&) Separation between supply circuils of different voltage classi-
fications on the same crossarm. Supply cireuits of any one voltage
classification ag given in table 11, subsection T 123,09 (1) (a), may be
maintained on the same erossarm with supply civeuits of the next
consecutive voltage classification only under the following conditions:

1. If they occupy pin positions on opposite sides of the pole.

2, If in bridge-arm or side-arm construction they are separated by
a distance of not less than the climbing space required for the higher
voltage concerned and provided for in section E 123.07.

3. If the higher-voltage conductors occupy the outer pin positions
and the lower-voltage conductors the inmer pin positions,

4, If series lighting or similar eircuits, are ordinarily dead during
periods of work on or above the crossarm concerned.

5. If the 2 lines concerned are communication lineg used in the op-
eration of supply lines, and supply lines of less than 8,700 volts, and
arve owned by the same wutility, provided they are installed as in 1.
or 2, above.

(2) SEPARATION BETWEEN CONDUCTORS ATTACHED TO BUILDINGS. Sep-
aration of wires from each other shall be not less than those required
in table 6, subsection E 123.06(1) (b)1.a., for separation of conduc-
tors from each other at supports.

{a) Exception: Conductors on vertical racks o1 separate brackets
other than wood placed vertically meeting the requirements of sub-
section E 123.06(1) (d), may have the separations specified in that
subsection,

(3) SEPARATION BETWEERN CONDUCTORS ATTACHED TO BRIDGES. Supply

conductors attached to bridges and supported at frequent intervals
may have less separation at supports than required by subsections
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E 123.06(1) (b)1.a. and b. The separation shall not be less than the
clearance between supply conductors and the surfaces of poles or
crossarms, required by subsection E 135.06(1) {c}1., or less than the
following:

Span Length l Separation
Inches
O to 20 feet. oo e e 6
20 to B0 feet . e mmmmemmmmme g

History: Cr. Registoer, November, 1961, No, 71, eff. 12-1-61.

B 123.07 Climbing Space. (1) LOCATION AND DIMENSIONS. (a) A
climbing space having the horizontal dimensions specified in subzection
E 123.07(5), shall be provided past any conductors, erossarms, or other
parts. ‘

(b) The climbing space need be provided on one side or corner of
the pole only.

{¢) The ciimbing space shall extend vertically past any conductor
or other part between levels above and below the conductor as speci-
fied in subsections E 123.07(5),(6),(7) and (8), but may otherwise
be shifted from any side or corner of the pole to any other side or
corner.

(2) PORTIONS OF SUPPORTING STRUCTURES IN CLIMBING SPACE. Por-
tions of the pole or structure when included in one side or corner of
the climbing space are not considered to obstruct the climbing space.

{3) CROSSARM LOCATION RELAYIVE TC CLIMBING SPACE.

fN?lte: Rlecommendation: Crossarms should be located on the same side
of the pole.

Exception:; This recommendation does not apply where double cross-
arms are used on any pole or where crossarms on any pole are not all
parallel,

{4) LOCATION OF SUPPLY APPARATUS RELATIVE TC CLIMBING SPACE,
Transformers, regulators, lightning arresters, and switches when lo-
cated below conductors or other zitachments shall be mounted outside
of the climbing space.

(5) CLIMBING SPACE THROUGH CONDUCTORS ON CROSSARMS. (a)
Conductors of same vollage classification on same crossarin.
Climbing space between conductors shall be of the horizontal dimen-
siong specified in table 10, (subsection E 123.07(5)(c)), and shall be
provided both along and across the line, and shall he projected
vertically not less than 40 inches above and 40 inches below the limit-
ing conductors. Where communication conductors are above supply
conductors of more than 8,700 volts between conductors, the climbing
space shall be projected vertically at least 60 inches above the highest
supply eonductor.

1. Exception 1: This rule does not apply if it is the unvarying
practice of the employers concerned to prehibit employees from as-
cending beyond the conductors of the given line, unless the line is
killed.

2. Exception 2: For supply conduetors carried on a pole in a position
below communieation facilities in the manner permitted in subsection
E 122.01(2) (¢), the climbing space need not extend more than 2 feet
above such supply space,
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(b} Conductors of different voltage classifications on the sume cross-
arm. The climbing space shall be that required by table 10 (subseection
B 123.07(5)(c)), for thie highest voltage of any conductor bounding
the climbing space. The climbing space shall extend vertically to the
limits specified in gubsection E 123.07 (5)(a), and the exception
thereto,

(¢) Hovrizontal elimbing space dimensions.

TABLE 10
MINIMUM HORIZONTAXL DIMENSIONS OF CILIMBING SPACE

Horlzontal Dimensiens of Climbing Space {Tnches)
On Poles Used Solely By On Jointly Used Poles
Character of Con- Voltage Communi-
ductors Adjacent of Supply cation
to Climbing Space { Conduetor | Communi- Conductors | Conductors
cation Supply Ahove Above
Conductors | Conductors | Communi- Supply
cation Conductors
Conductors (a)
Communication
Coenductors { to 150 No Require-|____________ (b} No Require-
ment ment
Execeeding 24 recom- { ___________ (h} 1 24 Recom-
150 mended mended
Supply Conductors Lee;utﬂhan ..... R 24 24 30
800 to 8,700 | _.__..__. 30 30 a0
B0 to ..o _____ 1] 36 36
15,000
Exceeding More than | More than | More than
15,000 [ 36(c) 36(c) 86{c)

(a) This relation of levels is not, in general, desirable and should be avoided,

(b) The climbing space shall be the same as required for the supply conductors immediately
above, with a maximum of 39 inches, except that a climbing space of 16 inches across the line
may be empleyed for communication cables or conductors where the only supply econductors
at a higher level are secondaries (0 to 750 volts) supplying airport or airway marker lights
gr crossing over the communication line and atlached to the pole top or te a pole-top extension

xture.

(¢) Where practicable. Attention is called to the operaling reguirements of section B 142,03,

{6) CLIMBING SPACE ON BUCKARM CONSTRUCTION, The full width of
climbing space shall be maintained on buckarm construetion and shall
extend vertically in the same position at least 40 inches (or 60 inches
where required by subsection B 123.07(5) (a)), above and below any
limiting conductor.

(a) Method of providing climbing space on buckarm construction,
With cireuits of less than 8,700 volts and span lengths not exceeding
150 feet and sags not exceeding 15 inches for wires of No, 2 and
larger sizes, or 30 inches for wires smaller than No. 2, a six-pin cross-
arm having pin spacing of 14% inches may be used to provide a 30-
ineh eclimbing space on one corner of a junction pole by omitiing the
pole ping on all arms, and inserting pins midway between the remain-
ing' pins so as to give a spacing of 7% inches, provided that each con-
ductor on the end of every arm is tied to the same side of its insula-
tor, and that the spacing on the next pole is not less than 14% inches,
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{7) CLIMBING SPACE PAST LONGITUDINAY, RUNS NOT ON CROSSARMS.
The full width of climbing space shall be provided past longitndinal
runs and shall extend vertically in the same position from 40 inches
below the run to a point 40 inches above (or 60 inches where required
by subsection E 123.07(5) (a). The width of climbing space shall be
measured from the longitudinal run concerned. Longitudinal runs on
racks, or supply cables on messengers, are not considered as obstruct-
ing the climhing space if all wires concerned are covered by rubber
protective equipment or otherwise guarded as an unvarying practice
before workmen climb past them. This does not apply where communi-
cation conductors are above the longitudinal runs concerned,

(a) Fuwception 1: If a supply longitudinal run is placed on the side
or corner of the pole where climbing gpace is provided, the width of
climbing space shall be measured horizontally from the center of the
pole to the nearest supply conductors on erossarms, under the follow-
ing conditions: Where the longitudinal run consists of open supply
conductors carrying not mwore than 750 volts; or supply cable having
cffectively grounded continuoug metal sheath, or insulated conductors
lashed to or twisted with an effectively grounded messenger or neutral,
all voltages and is supported close to the pole as by brackets, racks or
ping close to the pole and where the nearest supply conductors on
crossarmg are parallel to and on the same side of the pole as the
longitudinal run and within 4 feet above or below the run,

(b) Exception 2: For supply conductors carried on a pole in a posi-
tion helow communication facilities in the manner permitted in subsec-
tion E 122.01(2) (c), the climbing space need not extend morve than
2 feet above such supply space.

(8) CLIMBING SPACE PAST VERTICAL CONDUCTORS, Vertical runs in-
cased in guitable eonduit or other protective covering and securely
attached to the surface of the pole or structure are not considered to
obstruct the climbing space.

(9) CLIMBING SPACE NEAR RIDGE-PIN CONDUCTORS. The climbing
space specified in subsection E 123.07(5) (¢), shall be provided above
the top crosgarm and past the vidge-pin conductor.

(a) Ewxception: Where a single crossarm carrying only two condue-
tors is mounted so that the conductors are 2 feet below a single ridge-
pin conductor, the climbing space specified in subsection E 123.07
(b) (e}, shall be carvied up to the ridge-pin conductor, but need not
be earried past it.

(10) CLIMBING SPACE IN RACK CONSTRUCTION. A climbing space shall
be maintained through the levels of conductors supported in rack
construction and for a vertical distance of not less than 4 feet above
the top conductor and not less than 4 feet below the bottom conductor
so supported. The width of the climbing space measured horizontally
through the center of the pole shall be not less than 5 inches plus the
diameter of the pole and the extremities of such width shall be equi-
distant from the center line of the pole. The depth of the climhing
space shall be not less than 30 inches measured perpendieularly to
this climbing space boundary through the center line of pole, The
width of the climbing gpace, perpendicular to and at the extremity of
this 30-inch depth dimension, shall be not less than 88 inches and
neither of the other 2 side boundaries shall make an angle of less than
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90 degrees with the boundary through the center line of pole. The po-
gition of the climbing space through the levels of conductors in rack
construction shall be related to climbing spaces through the levels of
conductors on crossarms in aceordance with requirements of section
E 123.07(5). The climhing spaces through the levels of conductors of
two or more rack groups which are separated less than 6 feet shall
be maintained in the same guadrant or on the same side of pole, Ver-
tical conductors are not permitted in the climbing spaces through con-
ductors in rack construction.
History: Cr, Register, November, 1961, No. 71, eff, 12-1-61,

B 123.08 Lateral working space. (1) LOCATION OF WORKING SPACES.
Working spaces ghall be provided on the climbing face of the pole
at each side of the climbing space.

(2) DIMENSIONS OF WORKING SPACES, (a) Along the crossarm. The
working space shall extend from the elimbing space to the outmost
pin position on the crossarm.

(b) At right angles to the eressarm, The working space shall have
the same dimension as the climbing space (see subsection B 123.07
{5)}. This dimension shall be measured horizontally from the face of
the crogsarm.

(¢) Verticolly. The working space shall have a height not less than
that required by section E 123.09 for the vertical separation of line
conductors carrvied at different levels on the same support.

(3) LOCATION OF VERTICAL AND LATERAL CONDUCTORS RELATIVE TO
WORKING SPACES. The working spaces shall not be obstructed by ver-
tical or lateral conductors. Such conductors shall be located on the
opposite side of the pole from the climbing side or on the climbing
side of the pole at a distance from the crossarms at least ag great as
the width of climbing space requived for the highest-voltage conduc-
tors concerned. Vertieal conductors enclosed in suitable conduit may
be attached on the climbing side of the pole.

(4) LOCATION OF BUCKARMS RELATIVE TO WORKING SPACES. Buckarms
may be used under any of the following conditions, provided the climb-
ing space is maintained. Climbing space may be obtained as in subsec-
tion T 123.07(6).

{a) Standurd height of working space. Lateral working space of
height required by table 11, (subsection K 123.09(1) (2)) may be pro-
vided between the buckarms and adjacent line arms to which condue-
tors on the buckarms arve not attached.

1. Method of meeting requirements. This may be accomplished by
increasing the spacing between the line crossarm gains.

(b)Y Reduced height of working space, Where no circuits exceeding
8,700 volts between conductors are involved, and the clearances of
subsections B 123.06 (1) (b),1,, a. and b,, are maintained, buckarms may
be placed between line ayms having normal spacing; even though such
buckarms obstruct the normal working space; provided that a worlk-
ing space of not less than 18 inches in height is maintained either
above or below each line arm and each buckarm.

1. Exception: The above working space may be veduced to 12 inches
if both of the following conditions exist: Not more than 2 sets of line
arms and buckarms are involved. Working conditions arve vendered
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safe by providing 1ubber protective equipment or other suitable de-
vices to insulate and cover line conductors and equipment which are
not heing worked on.

History: Cr. Register, November, 1961, No. 71, eff. 12-1-61.

B 123.09 Vertical separation between line conductors, cahles, and
equipment located at different levels on thé same pole or structure.
All line conductors, cables, or equipment located at different levels on
the same pole or structure shall have the vertical separations set
forth below,

{1) VERTICAL SEPARATIONS BETWEEN HORIZONTAL CROSSARMS. Cross-
arms supporting line conductors shall be spaced in aceordance with
table 11. Vertical sepavations between crossarms shall he measured
from center to center,

(#) Basic separations. The separations given in table 11 are for
crossarms carrying conductors of 0 to 50,000 volts attached to fixed
supports.

TABLE 11
VERTICAL STEPARATION O CROSSARMS CARRYING CONDUCGTORS

Supply Conductors: Preferably at Higher Lovels (g)

Open Wires 0 to 760 Volts;
supply cable having effec-
tively grounded continuous
metal sheath or insulated

conduectors lashed to or 15,000
Conductors Usually twisted with an effectively to
at Lower Levels grounded messenger or 160 8,700 50,000 Volts
neutral, all voltages; mes- to to
sengers associated with 8,700 15,000 Same Diff.
such cable or conductors | Volts Volts | Utility | Utilities
Feet Feet Feet, TFeet Feat
Communication
Conductors:
General. ... ... (a)(h)4 4 [ S P 6
Used in ¢peration of
supply lines___._.... 2 (c)2 4 4 [
Supply Conducters;
O to T50 volty_ 2 {4)2 4 4 6
750 to 8,700 volts. (d)2 4 4 6
8,700 to 15,000 volts_ 4 (e)d fe)ﬁ
15,000 to 50,000 volts_ (e)d &) 6

Footnotes to table 11

{a)} When supply cireuits of 550 volts or less, with transmitted power
of 3,200 wails or less, are run below communication circuits in aeccord-
z;_.ncte with subsection It 122,01(2)(c), the clearance may be reduced to 2
eot,

(b) In localities whera the practice has been established of placing on
jointly used poles, crosgsarms carrying supply eircuits of less than 300
velts and crossarms carrying communication cireuits at a vertical sepa-
ration less than specified In the table, such existing construction may
he continued until the said poles are replaced provided that—

The minimum separation between existing crossarms is not less than
2 feet, and that—

IExtensions to the existing construction shall conform to the clearance
requirements gpecified in table 11.

‘When communication conductors are all in cable, a supply crosgsarm
carrying only wires of not more than 8§00 volts may be placed at not
less than 2 feet above the point of attachment of the cable to the pole
provided that— .

The nearest supply wire on such crossarm shall be at least 30 inches
horizontally from the center of the pole, and that—

The cable be placed go as not otherwise to ohstruct the climbing space,
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{c) This shall be increased to 1 feet when the communication condue-
tors are ealried above supply conductors unless the communication-line
conductor size 1s that required for grade C supply lines,

(d) Where conductors are operated by different utilities, a minimum
vertical spacing of 4 feet {s recommended. .

(e) These values do not apply to adjacent crossarms carrying phases
of the same ecircuit or circuits. The vertical separation between adja-
cent crossarims carrying conductors of the same cireuit or circuits may
be reduced by 25% from that given in the table but not to less than
that given for horizontal separation in subsection B 123.06(1)(b).

(£) Conductors which are grounded in accordance with subsection
B 183.02(2)(e) and are associated with circuits of 0 to 22,000 volis may
he.—iféa the clearances specified for open supply line wires of 0 to 750
volts,

(g) A conductor which is effectively grounded throughout its length
and 1s associated with a supply cireuit of 0 to 22,000 volts may have
elearances specified for cables having effeciively grounded continuous
metal sheath or messenger,

(b} Imereased separations for vollages emceeding 50,@00. Fox volt-
ages greater than 50,000, the clearances of table 11 ghall be increased
at the rate of 0.4 inch per 1,000 volts of the excess.

(2) VERTICAL SEPARATION BETWEEN LINE CONDUCTORS ON HORIZONTAL
CROSSARMS. Where line conductors are supported on horizontal eross-
arms spaced as required in subsection E 123.09(1), the vertical sepa-
ration befween such conductors shall be not less than the following:

(a) Where conductors on the erossarm are of the same wvollage
clessification. Under these eonditions, the vertical separation required
by table 11 may be veduced as follows:

Separation Between
Conductors May
Where Crossarm Separation Required by Table 11 is Be Redueed to

16 inches
40 inches
60 inches
60 inches

{b) Where conductors of different voltage classifications are on
swme erossarm. Under these conditions, the vertical separation between
conductors on adjacent crossarms shall be that required by table 1
(subsection I 123.09(1) (a))} above for the highest voltage classifica-
tion concerned.

(e} Conductors of different sags on swme support. 1. Variation in
clearances. Line conductors supported at different levels on the same
structure and strung to different sags shall have vertical spacings at
the supporting stiuctures so adjusted that the minimum spacing at
any point in the span, at 60° ¥., with no wind, shall not be reduced
more than 256% from that requived at the supports by subsections
B 123.08 (1) (b),1. a. and b, and I2 123.09(2).

2. Readjustment of sags. Sags should be readjusted when necessary
to accomplish the foregoing, but not reduced sufficiently to conflict
with the requirements of subsection E 126.02(6) (d). In cases where
conductors of different sizes are strung to the same sag for the sake
of appearance or to maintain unreduced clearance throughout storms,
the chosen sag should be such as will keep the smallest conductor in-
volved in compliance with the sag requirements of subsection
B 126.02(6) (d).

3. Increased vertical separation at supports. For span lengths in
excess of 150 feet, vertieal separation at the pole between open sup-
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ply conductors and communication cables or conductors shall be ad-
justed so that under eonditions of 60° F., no wind and final unloaded
sag, no supply conductor of 750 volts or less shall be lower in the span
than a straight line joining the points of support of the highest com-
munication eable or conductor, and no supply conductor of over TH0
volts but less than 50,000 volts shall be lower in the span than 30
inches above such straight line.

Exception: Effectively grounded supply conductors associated with
systems of 22,000 volts or Tess need meet only the provisions of sub-
section E 123.09(2) (), 1. ’

{3) SEPARATION IN ANY DIRECTION. The separation in any direction
between conductors of the same or different voltage classification when
carried on the same structure, but on crossarms which are not hori-
zontal, or on different types of supporig at the two levels (such as a
horizontal erossarm and a vertical rack) shall be not less than the
values given in subsections, E 123.09(2) (a) and E 123.09(2) (b) for
vertical separation, The separation in any direction shall not in any
case be less than the horizontal separation specified in subsections
E 123.06(1) (b)1., a. and b.

(4) VERTICAL SEPARATION FOR LINE CONDUCTORS NOT CARRIED ON
CROSSARMS, The vertical separation between conductors not carried on
crossarms shall be the same as required in subsection ¥ 123.09 (2) {(a}
for conductors on erossarms,

(a) Exzeeplion 1: Conductors on vertical vacks or separate brackets
other than wood placed vertically, meeting the requirements of sub-
section B 123.06(1) (d), may have separations as specified in that
rule.

(b) Ewxception 2: Where communication service drops cross under
supply conductors on a common crossing pole, the separation between
the communication conductor and an effectively grounded supply con-
ductor may be reduced to 4 inches, provided the separation between
the communication conductor and supply conductors not effectively
grounded meet the reguirements of subsections T 123.09(2) (a), E
123.09(2) (b) or T 123.09(4) as appropriate.

(5) VERTICAL SEPARATION BETWEEN CONDUCTORS AND NONCURRENT-
CARRYING METAL PARTS OF EQUIPMENT. (a) Egquipment. For the pur-
pose of measuring separations under this rule, “equipment” shall be
taken to mean noncurrent-carrying metal parts of equipment, in-
cluding metal supports for cables or conductors, and metal supply-
crogsarm braces which are attached to metal crossarms or are less
than 1 inch from transformer cases or hangers which ave not effec-
tively grounded.

(b} Separations in general. Vertical separations between supply
conductors and ecommunication equipment, between communication
conductors and supply equipment, and between supply and communi-
cation equipment shall be as follows, except as provided in (¢) below.

Supply Voltage Vertical Separation
Inches
0to 8,700, i eieemmmaaman (a) 40
Exceeding 8,700 __ _____ ____ ... S (a) 60

Note «, Where noncurrent-carrying paris of equipment and supply cables
are effectively grounded consistently throughout well-defined areas, and
%h(_are1 communication is at lowoer levels, separations may be reduced to

inches.
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(¢) Separutions for span wires and brackets, Span wires or brack-
ets carrying lamps or trolley conductors shall have at least the ver-
tical separations in inches from communication equipment set forth
below,

Span Wires and Brackets
Carrying Trolley
Carrying Lamps Conductors
Not Not 5
Effectively | Effectlively | Bffectivel Effectively
Grounded Grounde Grounde Grounded
Inches Tnches Inches Inches
Abeve Communication Crossurms. . 20a 20a 20a 20a
Below Communication Crossarms __ 24 24 24 24
From Messenger Carrying Commu-
nicalion Cables_________________ 20a 4 12 4
From Terminal Box of Commu-
nication Cable. _..______ ... .... 20a 4 i2b 4
From Communication Brackets,
Bridle Wire Rings or Prive Hooks 16a 4 4 4

Note w. This may be reduced to 12 inches for either span wires or mefal
parts of brackets a2t points 40 inches or more from the pole surface,

Note b, Where it is not practicable to obtain a clearance of 1 foot from
terminal boxes of communication cables, all metal parts of terminals shall
have the greatest possible separation from fixtures or span wires in-
cluding all gsupporting screws and bolts of both attachments.

(d) Separation from drip loops of street Hght brackets, Drip loops
of conductors entering street light brackets from the surface of the
pole, shall be at least 12 inches above communication cables or through
bolts.

History: Cr. Register, November, 1961, No. 71, eff. 12-1-61.

E 123.10 Clearances of vertical and lateral conductors from other
wires and surfaces on the same suppoirt. Vertieal and lateral conduc-
tors shall have the clearances and separations required by this rule
from other conduectors, wires, or surfaces on the same support,

fixception 1: This rule does not prohibit the placing of supply cir-
cuits of the same or next voltage classification in the same iron pipe,
if each circuit or set of wires be enclosed in a metal sheath.

Exception 2: This rule does not prohibit the placing of paired com-
munication conductors in rings attached directly to the pole or to
messenger.

Exception 3: This order does not prohibit placing grounding con-
ductors, neutral conductors which are effectively grounded throughout
their length and associated with supply circuits of 0 to 22,000 volts,
metal sheathed supply cables, or conductors enclosed in conduit, di-
rectly on the pole.

Exception 4: This order does not prohibit placing supply circuits of
550 volts or less and not exceeding 3,200 watts and properly insulated
in the same cable with control eircuits with which they are associated.

(1) LOCATION OF VERTICAL OR LATERAL CONDUCTORS RELATIVE TO
CLIMBING SPACES, WORKING SPACES, AND POLE STEPS. Vertical or lateral
eonductors shall be located so that they do not obstruct elimbing
spaces, ov lateral working spaces between line conductors at different
levels or interfere with the safe use of existing pole steps.
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(a) Eaception 1: This rule does not apply to portions of the pole
which workmen do not ascend while the conductors in question are
alive.

(b) Ewxception 2: This rule does not apply to vertical runs incased
in suitable conduit or other protective covering, (See subsection E
123.07(8))

(2) CoNDUCTCRS NOT IN CONDUIT. Conduetors not ineased in conduit
shall have the same clearances from conduits as from other gurfaces
of structures.

(3) MECHANICAL PROTECTION NEAR GROUND. For a distance of 8 feet
above the ground, floor, or platforms from which grounding conduc-
tors ave accessible to the public, the conductors shall be protected by
a substantial insulating conduit or wood molding.

(a) Where the ground resistance ig less than 8 ohms a metallic
guard may be used provided that in the ease of Hghtning arrester
ground the ground conductor must be electrically connected to both
ends and the metallic guard covered by an insulating conduit or
molding.

(b} In rural areas other than in farm and school yards, or spaces
where people congregate, grounding conductors of a multi-grounded
system may be weatherproof insulation instead of an insulating con-
duit or molding.

(c) Grounding conductors whose only purpose i to protect a pole
against lightning need not be protected.

(4} REQUIREMENTS FOR VERTICAL, AND LATERAL SUPPLY CONDUCTORS
ON SUPPLY LINE POLES OR WITHIN SUPPLY SPACE ON JOINTLY USED POLES.
(2} General clearances. In general, cleavances shall he not Tess than
the values speeified in table 12.

TABLID 12

Clearances (in Inches) for Highest
Voltage Concerned in the Clearance

Clearance of Vertical and

Lateral Conductors Exceeding 8,700 Volts
0 te 8,700 (addt the Following for
Volts ach 1,000 in Excess)
From surfnces of supports - 3 0,20
From span, guy or messenger wires___ R [ .40
From Yine conductors rigidly supported on fixed
supports_ ... e _____ 3 .25
From line conductors not rigidiy supported on
fixed supports____________ . _________._... {a) {a}

(a) The clearances shall be increased beyond the values given above from line conductors
on fixed supports. (See subsections B 125.06(1) (2., and b., 3.)

(b) Special cases. The following apply only to portions of a pole
which workmen ascend while the conductors in question ave alive.

1, Bide-arm construction, Vertical conductors in metal-sheathed
cables and grounding wires may be run without insulating protection
from supply line conductors on poles used only for supply lines and
employing side-arm conduction on the side of the pole opposite to the
line conductors if climbing space is provided on the line conductor side
of pole,

2. On insulators, Vertical and lateral conductors of less than 8,700
volts if on poles used only for supply lines may be run in multiple-
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conductor cables having suitable substantial insulating covering, if
such cable is held taut on standard insulators supported on pins or
brackets and ig arranged so that the cable is held at a distance of
approximately 5 inches from the surface of the pole, and from any
pole step. _

8. Conductors to street lamps. On poles used only for supply lines,
open wires may be run from the supply line arm directly to the head
of a street lamp, provided the clearances of table 12 are obtained and
the open wires are substantially supported at both ends.

4. Conductors of less than 300 volts., Vertical or lateral secondary
supply conductors of not more than 300 volts may be run in multiple-
conductor cable atiached directly to the pole surface or to crossarms
in such a manner as to avoid abrasion at the point of attachment.
Tach conductor of such cable which iz not effectively grounded, or the
entive cable assembly, shall have an insulating covering required for
a conductor of at least 600 volts.

5. Other conditions. If open wire eondiuctors are within 4 feet of the
pole, vertical conductors wheve within & zone of 4 feet above and be-
low such line eonductors of not more than 8,700 volis or where within
a zone 6 feet above and below such line conductors of more than 8,700
volts, shall be run in one of the following ways:

2. So as to clear the pole center by not less than 15 inches if the
vertical conductors are of 8,700 volts orv less, or 20 inches if more
than 8,700 volts; :

b. Eneclosed in insulating conduit, or in metal conduit or cable pro-
tected by an insulating covering;

e. Conductors with weatherproof covering and covered by wood
molding,

d. Methods a. and b, apply alse to lateral runs and to grounding
conductors, except that conductors for grounding lightning profection
wires are hot required to be covered within G feet above or below cir-
euits of 15,000 volts or more.

(5) REQUIREMENTS TFOR VERTICAL AND LATERAL COMMUNICATION
CONDUCTORS ON COMMUNICATION LINE POLES OR WITHIN THE COMMUNI-
CATION SPACE ON JOINTLY USED POLES, (a) Clearances from wires, The
clearances and separations of vertical and lateral conductors from
other conductors (except those in the same ving run} and from guy,
span, or messenger wires shall be 3 inches,

(b) Clearances from pole and crossarm surfaces. Vertical and lat-
eral insulated communication conductors may be attached directly to
3 pole or crossarm. They shall have a vertical clearance of at least 40
inches from any supply conductors {other than vertical runs or Jamp
leads) of 8,700 volts or less, or 60 inches if more than 8700 volts
hetween conductors.

{¢) Euxception: These clearances do not apply where the supply cir-
enits involved are those carried in the manner specified in subsection
E 122.01(2) ().

{6) REQUIREMENTS FOR VERTICAL SUPPLY CONDUCTORS PASSING
THROUGH COMMUNICATION SPACE ON JOINTLY USED FOLES. Vertical sup-
ply conduetors, including grounding wires, which pass through eom-
munication line space on joint poles shall be installed as follows:

(a) Metal-shenthed supply cables. Metal-sheathed supply cables
ghall be covered as follows:

Hlectrical (ode, Volume 1
Register, November, 1961, No. 71



WISCONSIN ADMINISTRATIVE CODE 107

1. Extent of covering. Covering shall extend from the lowest points
of such cables up to 40 inches above the highest communieation con-
ductors,

2. Nature of covering, The covering shall consist of wood molding
or other suitable insulating material at points higher than 8 feet
above the ground. )

a. Exception 1: Metal pipe may be used throughout, under the fol-
lowing conditions:

On poles where there ave no trolley attachiments and the metal pipe
is effectively grounded, no insulating covering is required.

On poles where there are trolley attachments or where the metal
pipe is not effectively grounded, the pipe shall be covered with the
wood molding or other suitable insulating material from a point 6
feet below the lowest communication wire or trolley attachment to a
point 40 inches above the highest communication wire or trolley at-
tachment.

b. Exception 2: No insulating covering is required over supply
gecondary multi-conductor cables attached directly to the pole sur-
fac)e in accordance with the requirements of subsection T 123.10(8)
{(b)3.

¢. Exception 3: Where there are no trolley attachments on the
pole, no insulating covering is required over supply cables having
effectively grounded lead sheath, or supply cables having effectively
grounded metal sheath of ofther types where mutually agreed to by
the paities concerned.

(b) Supply conductors. Supply conductors shall be installed in one
of the following ways:

1. In conduit. Conductors of all voltages may be_eticlosed in the
same way and to the same extent as required in (a) above for metal-
sheathed eables,

2. On ping and insulators. Vertical and lateral conductors of street-
Lighting eircuits and service leads of less than 750 volts may be run in
multiple-conductor cable having snitable substantial insulating cover-
ing if such cable is held taut on standard insulators supported on ping
or brackets and arranged go that the cable shall be held at a distance
of approximately 5 inches away from the surface of the pole or from
any pole steps.

3. Installed on the pole surface. Secondary supply conductors of not
more than 300 volts may be run in mulfiple-conductor cables attached
dirvectly to the pole surface in such a manner as to avoid abrasion at
the points of attachment. In the case of aerial services, the point
where such cables leave the pole shall be at Ieast 40 inches above the
highest, or 40 inches below the lowest communication attachment.
Rach conductor of such eable which is not effectively grounded ghall
be insulated for 2 potential of at least 600 volts.

4. Suspended from supply crossarm. Lamp leads of street-lighting
circuits may be run from supply evossarms divectly to a street lamp
bracket or luminaire under the following conditions:

a. The vertical run shall consist of paired wires or muitiple-con-
ductor cable securely attached at both ends to suitable brackets and
insulators.

b. The vertical vun shall be held taut at least 40 inches from the
surface of the pole (through the communication space), at least 12
inches beyond the end of any communication crossarm by which it

. Bleatrical Code, Volume 1
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passes, at least § inches from communication drop wires, and at least
20 inches from any communication cable,

¢. Insulators attached to lamp brackets for supporting the vertical
vun shall be capable of meeting, in the position in which they are
installed, the same flashover requirements as the luminaire insulators.

d. Each conductor of the vertical run shall be No. 10 AW.G. or
larger,

(¢} Supply grounding wires. Supply grounding wires shall be
covered with wood molding or other suitable insulating covering to
the extent required for metal-sheathed cables in a. above,

1. Exception: If there are no trolley attachmenis on the pole, in-
sulating covering is not required for a grounding conductor which is:
a. metallically connected to a conductor which forms part of an effec-
tive grounding system and b. has no connection to supply transformers
or capacitor between the grounding electrode and the effectively
grounded conductor unless such transformers or capacitors have addi-
tional commections fo the effectively grounded conductor,

(d) Separation from through bolts. Vertical runs of supply con-
ductors shall be separated from the ends of through bolts associated
with communication line equipment by one-eighth of the cireumfer-
ence of the pole where practicable, but in no case less than 2 inches,
Vertical runs of effectively grounded supply conductor may have a
separation of one inch from the end of communications through bolts.

(7) REQUIREMENTS FOR VERTICAL COMMUNICATION CONDUCTORS PASS-
ING THROUGH SUPPLY SPACE ON JOINTLY UsED poLES. All vertical runs
of communieation conductors passing through supply space shall be
installed ag follows:

(2) Metal-sheathed communication cables, Vertical runs of metal-
sheathed communication eables shall be covered with wood molding, or
other suitable insulating material, where they pass trolley feeders ov
other supply-line conductors. This insulating covering shall extend
from a point 40 inches ahove the highest trolley feeders, or other sup-
ply econductors to a point 6 feet below the lowest trolley feeders or
other supply conductors but need not extend below the top of any
mechanical protection which may be provided near the ground,

1, Exeeption: Communication cables may be run vertically on the
pole through space occupied by railroad signal supply circuits in the
lower position, as permitted in subsection E 122.01(2) (¢), without
insulating covering within the supply space.

(b) Communication conductors. Vertical runs of insulated communi-
cation conductors shall be covered with wood molding, or other suit-
able insulating material, to the extent required for metal-sheathed
communication cables in (a) above, where such conductors, pass
trolley feeders or other supply conductors.

1, Exception: Communication conductors may be run vertically on
the pole through space occupied by railroad-signal supply eircuits in
the lower position, as permitted in subsection E 122.01(2) (¢), with-
out ingulating covering within the supply space.

(e) Communication grounding conductors. Vertical communication
grounding conductors shall be covered with wood molding or other in-
sulating material between points at least 6 feet below and 40 inches
above any trolley feeders or other supply line conduetors by which
they pass.

Electrical Code, Volume 1
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1. Exception: Communieation grounding conductors may be run
vertically on the pole through space occupied by railroad-signal sup-
ply eircuits in the lower position, as permitted in subsection E 122,01
(2) {c¢), without insulating covering within the supply space.

(d)} Separation from through bolts, Vertical runs of communication
conductors shall be separated from the ends of through bolts associ-
ated with supply-line equipment by one-eighth of the civeumference of
the pole where practicable, but in no case less than 2 inches.

History: Cr. Register, November, 1961, No. 71, eff. 12-1-61,

BElecirvical Code, Volume I
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Chapter E 124
GRADES OF CONSTRUCTION

E 134.01 Ceneral B 124.03 Grades of ¢ onstruction

W 124.02 Application of grades of for conductors
construction te different E 124,04 Grades of supporting
situstions gtructures

E 12401 General. For the purposes of chapter E 126, “Strength
requirements,” and chapter E 127, “Line insulatoers,” eonductors and
their supporting structures ave clagsified under the grades specified in
this chapter on the basis of the relative hazard existing,

History: Cr. Register, November, 1961, No, 71, eff, 12-1-61,

E 124.02 Application of grades of construction to different situations,
(1) SupPPLY CABLES, For the purpose of these rules supply eables are
divided into 2 classes as follows:

{a) Specially installed cables. In this class are included supply cable
having effectively grounded continuous metal sheath, or insulated
conductors supported on and lashed together with an effectively
grounded messenger, installed in accordance with subsections E
126,02 (7) (a).

Note: Such cahles are sometimes permitted to have a lower grade of
construction than open-wire supply conductors of the same voltage,

(b) Other cables. In thig class are included all other supply cables.

Note: Such cables are required to have the same grade of construetion
as open-wire supply conductors of the same voltage.

(2) Two OoR MORE CONDITIONS, In any case where two or more condi-
tions affecting the grade of construction exist, the grade of construc-
tion used shall be the highest one required by any of the conditions,

(3) ORDER OF GRADES. For supply and communication conductors and
supporting structures, the retative order of grades is B, C, and N,
grade B being the highest. Where grades D and N are specified for
communication lines, grade D is the highest.

Nofe: Grade D cannot be directly compared with the series B and C,
but subsection T 124.92(4) (e¢}3 provides for cases where these two con-
ditions are present.

(4) Ar crogsiNgs. (a) Grade of upper line. Conductors and sup-
porting structures of a line crossing over another line shall have the
grade of construetion specified in sections E 124.02(4} (¢), E 124.03
and I 124.04.

(h) Grade of lower line. Conductors and supporting struectures of a
line erossing under ancther line need only have the grades of con-
struetion which would be required if the line at the higher level were
not there,

(¢) Mulliple erossings. 1. Where a line crosses in one span over
two other lines. The grade of construction of the uppermost line
shall be not less than the highest grade which would be required of
either one of the lower lines if it crossed the other lower line,

Iilectrical Code, Volume 1
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Example: If a 2,800-volt line crosses in the same gpan over a com-
munication line and a direct-current trolley contact conductor of more
than 750 volts, the 2,8300-volt line is required to comply with grade B
construction at the crossing.,

This is a double crossing and introduces a greater hawzard than
where the upper supply line crosses the communication line only.

2. Where one line ¢rosses over a span in another line, which span
ig in turn involved in 2 second erossing, The grade of construction for
the highest line shall be not less than that requived for the next lower
line.

a. Exception: This requirement does not apply when the 2 upper
lines are of such nature and have such circuit protection that the
dangey of causing a break in the lower of these 2 lines by mechanical
or electrical contact is eiminated.

3. Where communication conductors crosg over supply conductors
and railroad tracks in the same span. The grades of construction shall
be in accordance with table 13,

TABLE 13

GRADES 0" CONSTRUCTION FOR COMMUNICATION CONDUCTORS
CROSSING OVER RAILROAD TRACKS AND SUPPLY LINES

Communication
‘When crassing over— conductor grades

Railroad tracks and supply lines of 0 to 750 volts, or specizlly installed
supply eables of all voltages_ _ . . _ .. D
Railroad tracks and supply Hnes exeeeding 750 volts o ______ B

Recommendation: It is recommended that the placing of communication eonductora above
supply conduciors at crossings, conflicts, or on jointly used poles be avoided unless the supply
conducters are trolley contact conductors and their associated feedera.

{5) Conrricts. (a) How determined. Where 2 lines ave adjacent
{except at crossing spans) the distance between them and the rela-
tive heights above ground of poles and of conductors on each line
determine whether conflict exists, and, if so, whether the conflict is a
structure conflict (see definition) or a conductor eonflict (see defini-
tion), or both.

(b) Conductor conflict. At conduetor conflicts the grade of construc-
tion of the conflicting conductor shall be as required by subsection
E 124.02(4) (¢) and section E 124,08,

(¢) Structure conflict. At structure conflicts, the grade of construe-
tion of the conflicting structure shall be as required by section E
124,04,

History: Cr. Register, November, 1961, No. 71, eff. 12-1-61,

E 124,03 Grades of construction for conductors, The grades of con-
struction requirved for conductors of all classeg in different situations
are given in tables 14 and 15. For the purpose of these tables certain
classes of circuits are treated as follows:

(1) STATUS OF CONSTANT-CURRENT CIRCUITS, The grade of construc-
- tlom for a constant-current supply circuit involved with a communica-
tion circuit and not in specially installed cable shall be based on either
its current rating or on the open-circuit voltage rating of the trans-

Electirical Code, Volume 1
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TADLE 14

1, AT CROSSINGS,

AT CONFLICTS, OR ON SAME POLES WITH OTHER CONDUCTORS

Supply Conductors

Direct current Communieation

t Higher Constant-potential supply conductors other than direet eurrent railway feeders railway feeders conductors used
Leve]s (a) = - Constant current — e —— ——— exclusively in
0 to 750 Volts 750 to 8700 Volts Excepdmg 8700 Volt‘; supply conductors the operation of,
— - —— O to 760 | Exceeding and run as,
Conductors, Urbzm Rural Urban Rural Urban Rural Volts 750 Volts supply lines
Tracks and AR
Rights of Way at Open or Open or Open or
Lower Levels (able (‘ablo Open Cable Open Cable Open Cable Open Cahle Open Cable Cable | Open | Cable Open or Cable
Exclusive private rights of way N N N¢h) N N N N(h} N{b} N N
e - — T e e B B,C,or N B, Car N GCor N
Coremon or Public rlght% of way N N G N N N Bie) C N N See F 124.08 (1) See E 124.03 (2) See X 124,08 (3}
Rallread tr avkt;—Mam or Minor B B B B B B B B B B B B B B B B
Strnet—railway tracks having no overhead contact conductor N N N N N N N N N N N N N N N N
=w Open
.g L 0-750 Volts or N N C N N N Bie) C G(d) N
o i Cable
g g I JR— JRS -
a"é Open C(e) N C C N N Bie} N N N
g 750 to 8700 Volts ] e — B, C or M B, € or N B, Cor N
E o Cable N N C N N N Ble} C N N See It 124,03 {1) See K 124,03 (2) Sec K 124,03 (3}
8 - _ . —————
25 . Open | Ble) | C | B B N N Biey | C N N
(&3] Exceeding 8700 Volts — e e
Cable Clo) N 8] N N N B(e) C N N
Constant current supply conductars— B, Cor N B, (, or N B, Cor N -
Open or Cabie B,Cor N See E 124.03 (1) See K 124.03d1) "ir‘e E 124 03 (1} & (2) | Bee T 124,08 (1) & (3)
Direci currenL rallway feeders-—Open or Cable
B,Ce N See B 124.03 {2) B, Cor N B, CorN B.Co
Trulley contact conductors---Alternating or Direct current See T 124,08 {1} & (2) See B 124,03 (2) See E 124.03 (2) & (3)
Communication conductors, Open or Cable, used exclusively B, Cor N B, Cor N B, C- or N
in the operation of supply lines B,Cor N See It 124.03 (%) Sece E 124,03 (1) & (3} | See T 124,03 (2) & (3) See E 124, 3 ()
Communication eonduectors—Urban or Rural, CorN
COpen or Cable {f) N N Big}(h) ¢ 1 B(zith) C Bih) C B(h) [ Bih)(i) . Sms @ N Bh) o]
0 124,08 (1

B CorN
See E 124.03 (3)

{a] The words “open’” and “eable” appearing in the headings have the
following meanings as applied to supply conductors:
specially instulled cables described in 14 124,02 (1) (a).
open wire and also supply cables not

{b) Where Iines are located so that they can fall outside the exclusive
private rights of way into urban districts, the ¢onstruction shall comply
with the grades specified for lines not on cxelusive private rights of way

for corresponding voltages.

(c¢) I circumstances within s given area warrant it, snpply conduetors
need only meet Lhe requirements of grade © wnstruutlon if the <‘:Llpply
eirenits are so constructed, operated, and mainlained that such circuits

will be promptly deenergized, both initially and following subseguent

“Cable’”

“gpocially installed.”’

means the
“Qpen’” means

{d) Grade N construction may be used, if crossing over or conflicling
with, supply services only.

(e} If the wires are service drops, they may have grade N sizes and sags
as set forth in tables 28 and 29 (rule E 126.04 (5)).

(f) Grade N construction may be used where the communication con-
duetors eonsist only of not more than 1 insulated twisted-pair or parallel-
lay conductor, or where 2 ar more such insulated conductors are involved

and these conaist of service drops not grouped together in a single run.

8,700 volts,

breaker operalions, in the event of a contact with lower supply conduetors

or other grounded objects.

(g} Grade C construction may be used, if the voltage does nol exceed

{h) The supply conductors need only meet the requirements of grade
C construction if both of the following conditions are Tulfilled:

(1) The supply and communication cireuits are so constructed,

(@

sy

operated and maintained that the supply vollage will be promptly
removed from the communication plant by decnergization or
other meuns, both initially and following subsequent breaker
oll'nemtions in the event of u contact with the communication
plant.

The voltage and current impressed on the communication plant
in the event of a contact with the supply conductors are not in
excess of the safe operating limit of the communication pro-
Lective devices,

(i) Grade C construciion may be used if the current cannot exceed 7.5

amperes or the open-cireuit veltage of the transformer supplying
the cireuit does not exceed 2,900 volts.
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former supplying such cireuit, as set forth in tables 14 and 15, In all
other cases the grade of construction for a constant-current cireuit
shall be based on its nominal full-load voltage.

(2) STATUS OF RAILWAY FEEDERS AND TROLLEY CONTACT CONDUCTCRS.
In determining grades of construction where railway feeders and
trolley contact conductors are involved they shall be considered as
other supply conductors of the same voltage.

(2) Exception: Direct-current trolley circuits exceeding 750 volis
where crossing over, conflicting with, or on jointly used poles with
and above communication eircuits, shall have the grades of construe-
tion specified in table 14 for direct-current vailway feeders.

(8) STaTMys OF COMMUNICATION CIRCUITS USED EXCLUSIVELY IN THE
OPERATION OF SUPPLY LINES, In determining grades of construction
where communication circuits used exclusively in the operation of sup-
ply lines are concerned, they shall be considered as ordinary com-
munieation eireuits when run as such (see subsection E 128.09(1) {c})
and as supply cireuits when run as such (See subsection E 128.09(1)
(d)}.

(a) FEaxception: Communication circuits located below supply cir-
cuits with which they are used shall not require such supply circuits
to meet any rules for grade of construction other than that the sizes
of such supply conductors shall not be less than required for grade €
{see subsections T 126.02(6) (b)).

(4) STATUS OF FIRE-ALARM CONDUCTORS. In determining grades of
construction where fire-alarm conductors arve concerned, they shall be
considered as other communication eircuits.

(a) Exception: Fire-alarm conductors shall always meet grade D
where the span length is from 0 to 150 feet, and grade C where the
span length exceeds 150 feet.

(5) STATUS OF NEUTRAL CONDUCTORS OF SUPPLY CIRCUITS. Supply-
circuit neutral conductors, which are effectively grounded throughout
their length in accordance with subsection E 103.02(2) (d} and are not
located above supply conductors of miore than 750 volts, shall have
the same grade of construction as supply conductors of not more than
750 volts, except that they need not meet any insulation requirements.
Other neutral conductors shall have the same grade of construction
as the phase conductors of the supply circuits with which they are
associated.

E 124.04 Grades of supporting structures. (1) POLES OR TOWERS.
The grade of construetion shall be that required for the highest grade
of conductors supported.

Note: See section 182,018, Wis, Stats., 19563 for additional R, R, crossing
requirements.

(2) Exception 1. The grade of construction of jointly used poles, or
poles used only by communication lines, need not be inereased merely
because of the fact that communication wires carried on such poles
cross over trolley contact conductors of 0 to 750 volts.

(b} Ewception 2: Poles carrying grade C or D fire-alarm condue-
torg, where alone, or wheve concerned only with other communication
conductors, need meet only the requirements of grade N.

Blectrical Code, Volume 1
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TABLE 15 :
GRADES OF CONSTRUOFION FOR COMMUNICATION CONDUCTORS
WHEN ALONE, OR IN UFPER POSITION AT CROSSINGS,
AT CONFLICTS, OR ON JOINQ' POLES

Communieation
conductors at Communrication eonductors, ryral
. kigher levels {a) or urban, open or cable, including
communication conductors run as
Conductors, tracks such, but used exclusively in the
and righis of way operation of supply lines
at lower levels
Exelusive private rights-of-way _____ . ____.__ ____.____ N
Commeon or Publie rights-of-way._ ... ____________._ N
Railroud tracks_ . oo . . ... D
Btreot-railway tracke having no overhead eontact wire __ N
0 to 750 volts Open or cable N
Constant- 150 to 5000 v, Open or cable C
potentiak
supply 5000 to 7500 v. Open B
canductors
b} Cable C
Exceeding 7500 Open B
volts (f
Cable C
Constant current 0 to 7.5 amp. Open {c) C
supply conductors
(L) Exceeding Open {c) )} B
7.5 amip.
Direct-current 0 to 750 volts Open or cable N
reilway feeders e
Exceeding 750 v. | Open or cable B
Trolley Contact 0 to 750 volts A.C. or D.C. C
Conduclors
Toxceeding 750 v, | A.C, (e}, B,or C
D.C. B
Communication conductors, open or cable used exclu-
sively in the operation of Supply Lines..._....._._._ B Co N
Communication conductors, open or cable, urban or rural N

Footnotes to table 15

(a) It is recommended that the placing of communication conductors
above supply conductors ai crossings, conflicts, or jointly used poles be
aveided if practicable, unless the supply conductors are trolley contact
conductors and their asaociated feeders,

(b) . The wordg “open” and “cable” appearing in the headings have the
following meaning as applied to supply, conductors, “Cable’” means the
speciafly installed cables described in subsection I8 124.02(1)(a). “Open”
meahns open wire and also supply cables not “specially installed.”

(c) Where constant.current cireuits are in specially installed cable,
they are considered on the basis of the nominal full-load voltage.

(d) Grade C construction may be used if the open-cireuit voltage of
the transformer supplying the circuit does not exceed 2,900 volts,

(e} See subsection B 124.03(2),

(f) See gubsection T 124.03(3).

History: Cr., Register, November, 1961, No, T1, eff, 12161,

(c) Exceplion 3: Poles carrying supply service loops of 0 to 750
volts shall have at least the grade of construction requirved for supply
line conductors of the same voltage.

(d) Exception 4: Where communication lines eross over supply con-
ductors and a railroad in the same span and grade B is required by

Eleetrical Code, Volume 1
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subsection T 124.02 (4} (¢} 8. for the communication conductors, due to
the presence of railroad tracks, the grade of the poles or towers shall
be D,

{e) Ewmception &§: At structure conflicts even though no conductor
conflict exists, the grade of eonmstruction which would be required by
gection T& 124.03 if the conductors were in conflict, shall be applied to
the pole or tower.

Note: This reguirement may result in a higher grade of construction
for the pole or tower than for Lhe conductors carried thereon.

(f) Ewxception 6: In the case where a structure conflict does not
exist, but any conductor is in conductor confiict, the grade of con-
struction of the pole or tower is not required to meet the conductor
grade due to the conductor conflict.

{2) CrogsarMs. The grade of construction shall he that required for
the highest grade of conductors carried by the crossarm concerned.

(a) Exception 1: The grade of construetion of crossarms carrying
only eommunication conductors need not be increased merely because
of the faet that such conductors cross over trolley contaet conductors
of 0 to 750 volts.

(bY Exeeption 2: Crossarms carrying grade C or D fire-alarm con-
ductors, where alone or where concerned with other communication
conductors need meet only the requirements for grade N.

(¢} Fxception 3: Crossarms carrying supply service loops of 0 to
750 volts shall have at least the grade of construction required
for supply line conductors of the same voltage.

{d) Exception 4: Where commmunication lines cross over supply con-
ductors and a railroad in the same span and grade B is required by
subsection E 124.02(4) (¢)8. for th: communication eonductors due to
the presence of railroad tracks, the grade of the crossarm shall be D.

(3) PINS, INSULATORS, AND CONDUCTOR FASTENINGS. The grade of
construction shall be that required for the conductor concerned.

(a) Faxception 1: The grade of construction of pins, insulators, and
conductor fastenings carrying only communication ecenductors need
not be increased merely because of the fact that such conductors cross
over trolley contact conductors of 0 to T50 volts.

(b} FEuxception 2: In case of grade C or D fire-alarm conductors
where alone or where cencerned only with other communication con-
ductors, pins, insulators, and conductor fastenings need meet only the
requirements for grade N,

(c) Exception 3: In the case of supply service loops of 0 to 750
volts, pins, insulators, and conductor fastenings shall have at least
the same grade of construction as required for supply line conductors
of the same voltage.

(d) Faception 4: Where communication lines cross over supply con-
ductors and a railroad in the same span, and grade B is required by
section E 124.02 for the commugication conductors due to the presence
of railroad tracks, the grade of ping, insulators, and conductor fasten-
ings shall be grade D.

(e) Exception 5: In case communication conductors are required to
meet grade B or C, the insulators need meet only the requivements for
mechanical strength for these grades.

History: Cr. Register, November, 1961, No. 71, eff. 12-1-61.
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Chapter E 125
LOADING FOR GRADES B, C, AND D

™ 125.01 L.oading geheral 15 125.03 Loads upon line supports
T 125.02 Conductor loading

E 125.01 Loading general. Three degrees of severity are recognized
in the United States for the loading, due to weather conditions, and
are designated, respectively as heavy, medium, and light loading. The
districts in which these loadings apply are determined by weather re-
ports as to wind and ice and by local experience of utilities using
overhead lines. The state of Wisconsin is considered as being in the
heavy loading district. No data will therefore be given on light and
medium loading. (See section E 125.02).

Higtory: Cr. Register, November, 1961, No. 71, eff. 12-1-61.

E 125.02 Conductor loading. (1) The loading on conductors shall
be assumed to be the resultant loading per foot equivalent to the
vertical load per foot of the conductor and ice combined with the
trangverse loading per foot due to a transverse, horizontal wind pres-
sure upon the projected area of the conductor and ice to which
equivalent resultant shall be added a constant. In the tabulation below
are the values for ice, wind, temperature, and constants which shall
be used to determine the eonductor loading.

Radial thickness of ice (inches) . 0.50
Horizontal wind pressure in pounds per square fool .~ 4
Temperature (°F.) ..__ —0

Constant to be added to the resultant in pounds per foot
For bare conductors of copper, steel, copper-alloy, copper-

covered steel, and combinations thereof __ 0.29
For bare conductors of aluminum (with or without steel
reinforcement) . S 0.31

Tor weatherproof and similar covered conductors (all materials)__0.31

Notes Since heavy ice does not often form on conductora in a heavy
wind the transverse loading assumed is deemed sufficlent for the pur-
pose, bul is not sufficient to represent the vertical (or eombined) load
which is imposed on conductors by the heavy deposits of ice which fre-
guently form in comparatively still air, In order to apply a total load-
ing to conductors representing more nearly the conditions encountered
in practice, constanis have been added to the conductor loading which
makes no substantial change in the conducter loading specified in the
fourth edition of this cede.

{2) Where cables ave concerned, the specified loadings shall be ap-
plied to both cable and messenger, :

(3) In applying loadings te bare stranded conductors, the coating of
jce shall be considered as a hollow cylinder touching the outer strands.

Noter If anyone desires to obtain a description of light and medium
loading he should refer to *“The National Eleectrical Safety Code” pub-
lished by the Bureau of Standards.

History: Cr, Register, November, 1861, No. 71, eff. 12-1-61,

E 125.03 Loads upon line supports. (1) ASSUMED VERTICAL LOADING,
The vertical loads upon poles, towers, foundations, erossarms, pins,

Electrical Code, Volume 1
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insulators, and conductor fastenings shall be their own weight plus
the superimposed weight which they support, including all ice covered
wires and cables, together with the effect of any difference in eleva-
tion of supports. The radial thickness of ice shall be computed only
upon wires, cables, and messengers, and shall be taken ag 0.50 inch of
ice. Ice is assumed to weigh BT pounds per eubic foot.

Note: The weight of ice upon supports is ignored for the sake of
simplicity.

(2) ASSUMED TRANSVERSE LOADING, In computing the stresses in
poles, towers, and side guys the loading shall be taken as follows:

(8) Cylindrical surfoces. A horizontal wind pressure, at right
angles to the divection of the line, of 4 pounds per square foot upon
the projected arvea of eylindrieal surfaces of all supported conductors
and messengers, when covered with a layer of ice 0.5 inch in radial
thickness and on surfaces of the poles and towers without ice covering,
shall be assumed. {See (¢) and (d) following.) For supporting struc-
tures carrying more than 10 wires, not including cables supported
by messengers, where the pin spacing does not exceed 15 inches, the
transverse load shall be ealculated on two-thirds of the total number
. of such wires with a minimum of 10 wires.

(b) Trolley contuet conductors, When a trolley contact conductor is
supported on & commonly used pole it shall be included in the com-
putation of the transverse load on the structure.

() Flat surfuces. Fox flat surfaces the assumed unit wind pressure
shall be increased by 60%, Where latticed structures are concerned
the actual exposed area of one lateral face shall be inereased by 50%
to allow for the pressure on the opposite face; this total, however,
need not exceed the pressure which would occur on 2z solid structure
of the same outside dimensions. The results obtained by more exact
calculations may be substituted for the values obtained by this simple
rule. .

(d) At angles (combined longitudinal and transverse Ioading)
where a change in direction of wires oceurs, the loading upon the
structure, including guys, shall be assumed to be a resultant load
equal fo-the vector sum of the transverse wind load given in sub-
section E 125.03(2) (a) above and the regultant load imposed by the
wirves due to their change in direction. In obtaining these loadings, a
wind direction shall be assumed which will give the maximum result-
ant lead, proper reduction being made in loading to account for the
reduced wind pressure on the wires resulting from the angularity of
the wind to the wires. '

(3) ASSUMED LONGITUDINAL LOADING. {a) Change in grade of con-
struction. The longitudinal loading upoen supporting structures, in-
cluding poles, towers, and guys at ends of sections vequired to be of
grade B construction, shall be taken as an unbalanced pull in the
divection of the higher grade section equal to the larger of the follow-
ing values:

1, The pull of two-thivds and in no case lesg than 2 of the conductors
supported thereon which have ultimate strength of 8000 pounds or
less, such two-thirds of the conductors being selected so as to produce
the maximum stress in the support; the nearest whole number of
coriductors to be used, or
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2. The pull of one conductor when there are 8 or less conductors
(including overhead ground wires) having ultimate strength of more
than 3,000 pounds, and the pull of 2 conductors when there are more
than 8 conductors, such conductors heing selected so as to produce the
maximum stress in the support.

(b) Jointly used poles at crossings over railveads or communication
lines, Where a joint line crosses over a railroad or a communication
line and grade B is required for the crossing span, the tension in the
communication conductors of the joint line may be considered as lim-
ited to one-half their breaking strength, provided they are smaller
than No. 8 Stl. W.G., if of steel, or No. 6 AW.G,, if of copper, regard-
less of how small the initial sags of the communication conductors
at 60°T7.

(c) Dead ends. The longitudinal loading wpon supporting structures
at dead-ends for line terminations shall be taken as an unbalanced
pull equal to the tensions of all conductors and messengers {(including
overhead ground wires), under the conditions of conductor loading
specified in section E 125.02; except that with spans in each direction
from the dead-end structure the unbalanced puil shall be taken as the
difference in tensions plus, if applicable, the tensions with broken
wire conditions specified in subsection I 125.03(3) (a).

{(d) Communication eonduciors on unguyed supports at railvoad
erogsings. The longitudinal loading shall he assumed equal to an un-
balanced pull in the direction of the crossing of all open-wire conduc-
tors supported, the pull of each conductor being taken as 50% of its
ultimate strength.

(4) AVERAGE SPAN LENGTHS. (a) General, The calculated transverse
loads, upon poles, towers, and erossarms, except as provided in (b) be-
low, shall be based upon the average span length of a section of line
that is reasonably uniform as to height, number of wires, grade, and
gpan length, In no case shall the average value taken be less than 75%
or more than 125% of the actual average of the 2 spans adjacent to
the structure concerned.

(b) Crossings. In the case of crossings over railroads or communi-
cation lines the actual lengths of the two spans adjacent fo the two
gtructures concerned shall be used.

(5) SIMULTANEOUS APPLICATION OF LOADS, (a) When calculating
transverse strength, the assumed transverse and vertical loads shall
he taken as acting simultaneously.

(1) In calculating longitudinal strength, the assumed longifudinal
1oads shall be taken without consideration of the vertical or transverse
loads.

History: Cr. Register, November, 1961, No. 71, eff. 12-1-81,
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Chapter E 126
STRENGTH REQUIREMENTS

B 126,01 Preliminary asswinptions E 126.03 Grade D construction
E 126.02 Gl'a.d%s B and C con- B 126,04 Grade N construction
struction

E 126,01 Preliminary assumptions. It is recoghnized that deforma-
tion, deflection, or displacement of parts of the structure will, in some
cases, change the effects of the loads assumed, In the caleulation of
stresses, however, no allowance shall be made for such deformation,
deflection, or displacement of supporting structures (including poles,
towers, conductor fastenings, and suspension insulaters) unless the
methods used to evaluate them have been approved by the adminis-
trative authority.

History: Cr. Register, November, 1961, No. 71, eff. 12-1-G1,

. B 126.02 Grades B and C construction. (1) PoLEs AND TowERS, The
strength requirements for poles and towers may be met by the struc-
tures alone or with the aid of guys or braces. .

(2) Average slrength of & poles. A pole (single-base structure)
not individually meeting the transverse strength requirements will be
permitted when reinforced by a sironger pole on each side, if the
average strength of the 3 poles meets the transverse strength require-
ments, and the wealk pole has not less than T6% of the required
strength. An extra pole inserted in a normal span for the purpese of
supporting a service loop may be ignored, if desired, in the calcula-
tion of the strength of the line.

1. Exception: In the case of crossings over railroads or communi-
cation lines the actual strengths of the crossing poles shall be used,

(b) Reinforced-concrete poles. Reinforced-concerete poles shall be of
such material and dimensions as to withstand for vertical and trans-

~verse strength, the loads assumed in subsections E 125,03 (1) and (2)
and for longitudinal strength the loads in subsection E 125.03(3)
without exceeding the following percentages of their ultimate strength
at the ground line for unguyed poles, or at the point of guy attach-
ment for guyed poles, (Where guys are used, see subsection E 126.02
(3).)

Percentages of Ultimate Strength
for Different Grades

Grade B Grade C
For transverse strength (when installed) .. ______ 25 37.5
Tor lengitudinal strength {at all times)
In general. .. e e e I 100 No requirement
At dead-ends_ ... 60 75
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(c) Meinl supporting structures. In the design of metal structures,
the term “overload capscity factor” referred to in table 16 is to be
interpreted in such a manner that the completed structure, if tested,
shall support without permanent deflection the maximum loading to
which it will be subjected as specified in chapter E 125, multiplied by
the factors given in table 16. The absence of permanent set on the
structure indicates that no part has been stressed beyond the strength
point, Allowance should be made for holt slip. Steel supports, steel
towers, and metal poles shall be designed and constructed so as to
meet the following requirements:

1. Vertical and transverse strength, The completed structure -shall
be 50 designed and of sufficient strength as to provide overload capac-
ity factors specified in table 16 under the vertical and transverse load-
ing specified in subsections E 125.03(1) and (2).

2, Longitudinal strength. Grade B. The complefed structure shall
be so designed and of sufficient strength as to provide overload capae~
ity factors specified in table 16 under the longitudinal loading specified
in subsection ¥ 125.08(3).

Grade C. No longitudinal strength requirements except at dead-ends.

3. Minimum strength. Metal struetures shall have strength suffi-
cient to withstand, with an overload capacity factor of 1.1, a trans-
verge load on the structures without conductors, equal to 6 times the
specified wind pressure. .

4. At an angle in a line having supports »f metal poles or towers,
the strength of the support shall be sufficient to withstand the total
transverse loadings specified in subsection E 125,03(2) (d). Before
combining the 2 loads, the transverse wind load shall be multiplied by
the appropriate overload capacity factor for transverse strength given
in table 16, and the load arising from the change in direction of con-
ductors shall be multiplied by the appropriate overload capacity fac-
tor at dead-ends given in table 186.

TABLE 16

MINIMUM OVERLOAT CAPACITY FACTORS OF COMPLETED
STRUCTURIES

{Based on Strength of Metal)

Overload Capacity Factors
Grade B Grade C
Vertical Strength___________ .. ____________ P .27 1.10
Transverse Strength____.________. F 2.54 2,20
Longitudinal Strength:
At Crossings
Ingeneral .. _.____________._. . .______________ 1.19 No requirement
At dead-ends_ . _ [ L.Gb 1.10
Elsewhere
Ingeneral .. . ___________._ . _____________ 1.00 No requirement
Atdead-ends_______. . ____________ . ________ I.65 1.10

5, Thickness of metal. The thickness of metal in members of steel
poles or fowers shall be not less than the following:
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TABLY 17
THICKNESS OF STRUCTURAL SHATHS

Thicknesy of
Kind of Member Main Members Thiclmess of
of Crossarms Other Members
and Legs
Inches Inches
Galvanized:
For localitics where experience hus shown deterioration
of galvanized material is vapid. - ... .....- )74 3
For other loealities . __ .. .o Lo 3% ‘4
Painted. . e m 14 Y a

a. Painted bracing members having L/R not exceeding 125 may be 3 inches in thickness,

6. Unsupported length of compression members. The ratio of L, the
unsupported length of a compression member, to R, the least radius of
gyration of the member, shall not exceed the following: (These figures
do not apply to the complete structure.)

TABLE 18
L/R FOR COMPRESSION MEMDERS

Kind of Compression Member L/R
Leg MembBera_ _ . oo e 150
Other members having figured stresses 200
Secondary members without figured stresses. . . .. .ol 250

7. General construction features. Metal poles or towers, including
parts of footings above ground, shall be construeted so that all parts
are accessible for inspection, cleaning, and painting, and so that
pockets are not formed in which water ecan collect.

Note: Recommendation: [Unless spmple structures, or similar ones,
have been tested to assure the compliance of structures in any line with
these requirements, it is recommended that structures be designed to
have a computed strength at least 10 percent greater than that required
by these rules.

8. Protective covering or treatment. All metal towers, or supporting
structures shall be protected by galvanizing, painting, or other treat-
ment which will effectively retard corrosion.

{d) Wood poles. Wood poles shall be of such material and dimen-
sions as fo meet the following requirements. Where guys are used,
see gubsection T 126.02(3).

1. Transverse strength. Wood poles shall withstand the transverse
and vertieal loads assumed in subsections E 125.03(1) and (2) without
exceeding at the ground line for unguyed poles, or at the point of
guy attachment for guyed poles, the appropriate allowable percent-
ages of their ultimate stress given in table 20.

2. Longitudinal and dead-end strength. The longitudinal and dead-
end strength of wood poles shall be such that they will withstand the
appropriate longitudinal loading specified in subsection T 125.03(3)
without exceeding, at the ground line for unguyed poles or at the
point of guy attachment for guyed poles, the following percentages of
the applicable ultimate fiber stress given in table 19.
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Percentages of Ultimate Fiber
Stress for Wood Poles

Grade B Grade C
Longitudinal:
When installed ___________ . _________________ __. {a) 76 No reguirement
Abreplacement___... _____________ " "7- 100 No requirement
Dead-Ends: : :
When instalted____..________ __________.______ __ (a) 60 (a) 75
Atreplacement. . ______________ . " __ """ 75 100

Noie: Where lines are built for a fixed period of temporary service
not exceeding & years, the prescribed percentage of fiber siress at in-
stallation may be inereased, provided the percentage of ultimate fiber
:;:j;res.s required at replacement is not exceeded during the life of the
ine,

a. Exception 1: At a Grade B crossing in a straight section of line,
wood poles of approximately round cross-section complying with the
transverse strength requirements of subsection E 126.02(1) (d) 1, with-
out the use of transverse guys, shall be considered as having the re-
quirved longitudinal strength. This exception does not modify the re-
quirements of this rule for dead-ends.

b. Exception 2: At a Grade B crossing of a supply line over a com-
munication line, where there is an angle in the supply line, wood poles
of approximately round cross-section shall be considered as having the
required longitudinal strength if all of the following conditions obtain:

i The angle is not over 20 degrees.

i The corner pole iz guyed in the plane of the resultant of the
conductor tensions on both sides of the corner pole; the tension in this
guy not o exceed 50% of its ultimate strength under the loading of
subsection E 125.03 (2) (d).

iii The corner pole has sufficient strength to withstand without guys,
the transverse loading of subsection B 125.03(2) (a), which would
exist if there were no angle at that pole without exceeding 25% of
its ultimate stress when installed, or 3714% at replacament,

3. Ultimate fiher stress. Different kinds of wood poles are consid-
ered ag having the ultimate fiber stresses given in table 19.

TABLE 19
ULTIMATE FIBER STRESSES OF WoOD POLES
Ultimate Fiber
Kind of Wood Stress
Lh./Sq In.

Ponderosa Pine___ ... . _________ .. . ... 6,000
Western Pir. . ___________.. .. ________ P, 6,600
Northern Pine_ ... . ____ e 6,600
Western Hemlock . __ ____________ . ___________ ____TTTmtmmmmTT 7,400
‘Weatern Larch______________ . __________ T TTTTTTommmTmTT 7,400
Creosoted Seuthern Pine_______ . _________ T TT " 7,400
Douglas Fir._____ 7,400
Lodgepole Pine.._ 6,600
Chestnat__________ 6,000
Western Red Cedar_ 6,600
YPTess_ __ ... .____ 65,000
Northern White Cedar. .______________________.__ 3,600
Redwood. ... . .l L ToTTTTmTTT 3,600

Note: It is recognized that fiber glass plastics and other developments
may bhecome available and that American Standards Association's ap-
proved values will be determined for such materials or combinations of
them. It ig further recognized that while these materizls are in the
process of development, they are subject to suech test evaluation and
trial ingtallations as may be approved by the administrative authority,
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4. Allowable percentages of ultimate stress. The allowable percent-
ages of ultimate stress of treated and untreated poles to withstand
vertical and transverse loads are given in table 20, except as modi-
fied in the following paragraph.

a. At erossings where Grade B construction is required, if the sup-
ply line is not maintained throughout (or between and including the
nearest guyed poinis on each side of the erossing) so that the poles
will not be stressed at any time in excess of 50% of their ultimate
stress under the transverse loading assumed in subsection T 125.08
(2), the crossing poles, if unguyed, shall be of such strength that they
will withstand the transverse loading assumptions of subsection
T 125.03(2) (a) without exceeding 16 2/3% of their ultimate stress
at installation or 25% at veplacement. If the crossing poles are side
guyed, such guys shall meet the requirements of subsection E 126.02
(3) (e).

TABLE 20

ALLOWABLE PERCENTAGES OF ULTIMATE STRESS FOR TREATED
OR UNTREATED WO0OD POLES UNDER VERTICAL AND .
TRANSVERSE LOADRING

When At Re-
Instalted placement
Grade B e ———— 26.0 37.6
Grade C
AL CroSSINES L L . e e e mammm 37.5 75.0
BlseWhere . e e mem————— 50.0 76.0

5. Treedom from defects. Wood poles shall be of suitable and
gelected timber free from observable defects that would decrease their
stréngth or durability.

6. Minimum pole sizes. Wood poles shall have a nominal top circum-
ference of not less than 15 inches. _

7. Spliced and stub-reinforced poles. Spliced poles shall not be used
at crossings, conflicts, or joint-use sections requiring Grades B or c
congtruetion.

a. The use of stub reinforcements that develop. the required strength
of the pele is permitted, provided the pole above the ground is in
good condition and is of sufficient size to develop its required strength,

(e) Tramsverse strength requirements for structures, Where gide
guying is requirved, but cen only be installed at ¢ distance. Grade B. In
the case of structures where, because of very heavy or numerous con-
ductors or relatively long spans, the transverse-strength requirements
of this section ecannot be met except by the use of side guys or special
structures, and it is physically impracticable to employ side guys, the
trangverse-strength requirements may be met by side-guying the line
at each side of and as near ag practicable to, the crossing or other
transversely weak structure, and with a distance between such side-
guved structures of not over 800 feet provided that:

1. The side-guyed structures for each such section of 800 feet or
less shall be constructed to withstand the ecaleulated tramsverse load
due to wind on the supports and ice-covered conductors, on the entire
section between the side-guyed structures.
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2. The line between such side-guyed structures ghall be substanti-
ally in a straight line and the average length of span between the
side-guyed structureg shall not be in excess of 150 feet.

3. The entire section between the transversely strong structures
shall comnply with the highest grade of construction concerned in the
given section, exeept as to the transverse strength of the intermediate
poles or towers,

Grade C. The above provision is not applicable to grade C.

(£) Longitudinel-strength requirements for sections of higher grade
in lines of o lower grade of construction.

1. Methods of providing longitudinal strength. Grade B. The longi-
tudinal-strength requirements for sections of line of higher grade in
lines of a lower grade (zee for assumed longitudinal loading subsec-
tion K 126.083(3) (a)) are usually met by placing supporting strue-
tures of the required longitudinal strength at either end of the higher-
grade section of the line.

a. Where this is impracticable, the supporting structures of the
required longitudinal strength may be located one or more span
lengths away from the section of higher grade, within 500 feet on
either side and with not more than 800 feet between the longitudinally
strong structures, provided such structures, and the line between them
meet the requirements, as to transverse strength and stringing of con-
ductors, of the highest grade oecurring in the section, and provided
that the line between the longitudinally strong structures is approxi-
mately straight or suitably guyed.

b. The requirements may also be met by distributing the head guys
over 2 or more structures on either side of the crossing, such strue-
tures and the line befween them eomplying with the requirements for
the crossing as to transverse strength and as to conductors and their
fastenings.

c. Where it is impracticable to provide the longitudinal strength,
the longitudinal loads shall be veduced by increasing the conductor
sags., This may require greater conductor separations, (See subsection
T 123.06(1) (b)1.)

Grade C. The above provision is not applicable to grade C.

2. Flexible supports. Grade B. When supports of the section of
higher grade are capable of considerable deflection in the divection of
the line, as with wood or concrete poles, or some types of metal poles
and towers, it may be necessary to increase the normal clearances
specified in chapter E 128 or to provide head guys or special reinforce-
ment to prevent such deflection. :

2. Bo-called flexible steel towers or frames, if used at such loca-
tions, shall be adequately reinforced to meet the requivements of sub-
section E 126.02(1) (e) 2.

b. When the situation is one involving an isolated erossing of higher
grade in a line of lower-grade construction, then the structure shall,
when practicable, be head-guyed or otherwise veinforced to prevent
reduction in the clearances required in chapter E 123. Grade C. The
above provision is not applicable to grade C.

{g) Strength at angles in a line. At an angle in the line, the
strength of a pole at the ground line, if not guyed or at the point of
guy attachment if guyved, shall be sufficient to withstand the total
transverse loadings specified in subsection & 125.03(2) (f). The trans-
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verse wind load shall be multiplied by the appropriate factor as shown
below before combining with the load arising from change in direction
of econductors. The allowable percentage of ultimate stress at dead-
ends given in subsection B 126.02(1) (d) shall not be exceeded for the
total load thus computed.

‘When At Re-
Grade of Construection Installed plzcement
________________________________________________________ 2.0 2.0
__________________________________________ 2.9 1.83
_______________________________________________ 1.5 1.33

(2) FouNDATIONS. (a) Use of foundations. 1. Wood and yeinforeed-
concrete poles. No special foundation construction is generally re-
quired. -

2. Metal poles or towers. Metal poles or towers set in earth shall
be suitably protected against injurious corvoesion at and below the
ground line,

(b)Y Strength of foundations. 1. Metal supports. The foundations
and footings shall be so designed and constructed as to withstand the
stresses due to the loads assumed in section B 125.03, Metal parts shall
withstand these loads with the overload capacity factors gpecified in
table 16, Since in many localities the soil and elimatic econditions are
such ag to alter the strength of foundations considerably from time to
time, there should usually be provided a considerable margin of
strength in foundations above that which (by calculation) will just
withstand the loads under the assumption of average conditiong of
climate and soil.

2, Wood and concrete poles. Foundations and settings for unguyed
poles shall be such as to withstand the loads assumed in subsections
B 125.08(1) (2) and (8).

MINIMUM DEPMFI'H OF SETTING POLXS

Setting in Setting in
Length of Pole Firm Soil Rockc
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(8) Guys. (a) General. The general requirements for guys are cov-
ered under “Miscellaneous requivements for overhead construction”
(see chapter E 128).

(b} For poles in insecure earth. Where crossing poles are sef in
insecure earth the transverse strength rvequirements should, where
practicable be met by the use of side guys or braces.
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(c) On metul structures. The use of guys to obtain compliance with
these requiremenis is regarded as generally undesirable, When guys
are necessarily used, the steel supports or towers, unless capable of
considerable deflection, shall be regarded as taking all of the load up
to their allowable working load, and the guys shall have sufficient
strength to take the remainder of the assumed maximum load. (See
subsection B 126.02(1) (f)2. for flexible supports).

{d) On wood or concrete poles. When guys are used to meet the
strength requirements for wood or conerete poles, they shall be con-
sidered as taking the entire load in the direction in which they act,
the poles acting as struts only, Frequently the use of shorter spans
or larger poles will permit the omission of guys at crossings.

(e) Strength of guys. 1, Guys when required, shall be of such mate-
rial and dimensions as will withstand the transverse loads assunied in
subsection E 125.03(2) and the longitudinal load assumed in subsec-
tion £ 125,08 (8) without exceeding the following percentages of their
ultimate strength:

Percentages of Ultimate Strength
Grade B Grade C
For transverse strength {when installed) ____________ 37.50 50. 00
For longitudinal strength (at all times)
Ingeneral . .. 100 No requirement
Atdead-ends ___._ .. . ________________._ (1) 66,70 (a) 87.60

(a) If deflection of supporting structures is taken into account in the computations, 66 2%
shall be reduced to 60% and 8714%, shall be reduced to 75%.

2. At an angle in the line, the strength of a transverse guy or guys
shall be sufficient to withstand the total transverse loadings specified
in subsection E 125.03(2) (d). The transverse wind load shall be
multiplied by 1.78 for both grades B and C before combinting with the
load arising from the change in direction of conductors. The allow-
able percentage of ultimate strength at dead-ends given in 1. above
shall not be exceeded for the total load thus computed.

(4) Crossarms. (a} Vertical strength. Crossarms shall, when in-
stalled, withstand the yertical loads specified in subsection B 125.08(1)
without the stress under these loads exceeding 50% of the assumed
ultimate stress of the material,

1. Exception: For built-up metal crossarms on metal structures, see
table 16 for minimum overload eapacity factors,

(b) Bracing. Crossarms shall be securely supported by bracing, if
necessary, so as to support safely all other loads to which they may be
subjected in use, including linemen working on then. Any crossaim
or buck arm except the top one shall be eapable of supporting a verti-
cal load of 225 pounds at either extremity in addition to the weight of
the conductors.

(¢) Longitudinal strength, 1. General. Crossarms shall withstand
any unbalanced longitudinal loads to which they are exposed, with a
limit of unbalanced tension where conduetor pulls are normally bal-
anced, of 700 pounds at the outer pin,

2. At dead-ends and at ends of higher-grade-construction in line of
lower grade. Grade B, Wood crossarms shall be of sufficient sirength
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to withstand at all times, without exceeding their ultimate stresses,
an unbalanced pull equal to the tension in all supported conductors
under assumed maximum loading as given in section E 125,02, Metal
arms shall withstand this load with the overload capacity factor for
longitudinal loads given in {able 186,

Grade C. The ahove provisions do not apply to grade C.

8., At ends of tvansversely weak sections, Grade B. The crossarms
connected to the structure at each end of the transversely weak sec-
tion, such ag described in subsection E 126.02(1) (e), shall be such as
to withstand at all times without exceeding their uliimate stresses,
under the conditions of loading prescribed in chapter T 125, an un-
balanced load equivalent to the combined pull in the direction of the
transversely weak section of all the conductors supported.

Grade C. The above provisions do not apply to grade C.

4, Methods of meeting subsection E 126.02 (4}, Grade B, Where con-
ductor tensions are limited to a maximum of 2,000 pounds per con-
ductor, double wood crossarms fitted with spacing bolts equipped with
spacing nuts and washers, pipe spacers, or similar construction, or
with spacing blocks or plates, or metallic support of equivalent
strength will be considered as meeting the strength reguirements in
2. and 3. preceding.

Grade C. The above provisions do not apply to grade C.

(d) Dimensions of erosswrms of selected yellow pine or fir. The
eross-gseetional dimensions of selected yellow pine or fir crossarms
shall not be less than values of table 21.

TABLK 21
CROSSARM CROSS SECTIONS

Grade C
Number of Pins Grade B

Supply Communication

Inches Inches Inches
2% by 334  |o-oooaaon
3hy4

gbybéi .
3by 4

(e} Double crossarms or brackets. Grade B. Where pin-type con-
struction is used, double crossarms or a metallic support of equivalent
strength shall be used at each crossing structure, at ends of joint use
or conflict sections, at dead-ends and at corners where the angle of
departure from a straight line exceeds 20 degrees, Where a bracket
supports a conductor operated at more than 750 volts to ground and
there is no erogssarm below, double brackets shall be used.

1. Exception: The above does not apply where comraunication cables
or eonductors cross below supply conductors and either 1, are at-
tached to the same pole or 2. where supply conductors are continuous
and of uniform tension in a crossing span and each adjacent span.
This exception does not apply to railroad erossings.

Grade C, The above provisions do not apply to Grade C.

(£} Location. In general, crossarms should be maintained at right
angles to the axis of the pole and to the divection of the attached
conductors, At erossings, crossarms should be attached to that face of
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the strueture away from the crossing, uniess special bracing or double
crossarms are used,

(5) PINS AND CONDUCTOR FASTENINGS. (a2) Genercl, 1. The conduec-
tor fastenings and the height, material and eross section of the pin
shall be chosen so0 as to afford the required strength.

2. Tie wires, fastenings, or conductor supports shall have no sharp
edges or burrs at contacts with conductors.

3. Where tie wires or similar fastenings are used with pin type
construction, eonductors shall be placed so that the side pull due to
change in direction shall be against the insulator rather than the tie
wire.

(b} Strength. 1. General. Pins and ties or other conductor fasten-
ings shall have sufficient strength to withstand an unbalanced tension
in the conductor, up to a limit of 700 pounds per pin or conductor
fastening. (The unbalanced tensions often encountered especially with
small conductors will be less than the maximum specified above. For
these cases, the conductor fastenings need only develop strength equai
to the anticipated unbalance.) :

2. At dead-ends and at ends of higher-grade construction in line of
lower grade. Grade B. Pins and ties or other conductor fastenings con-
nected fo the structure at a dead-end or at each end of the higher-
grade section shall be of sufficient strength to withstand at all times
without exceeding their ultimate strength, an unbalanced pull due to
the conductor loading specified in section B 125,02,

Grade C. The above provisions do not apply to grade ¢ exeept for
dead-ends.

3. At ends of transversely weak sections., Grade B. Pins and ties
or other conduetor fastenings conunected to the structure at each end
of the transversely weak section as described in subsection E 126.02
(1) (e) shall be such as to withstand at all times without exceeding
their ultimate strength, the unbalanced pull in the direction of the
transversely weak section of the conductor supported, under the load-
ing preseribed in section E 125.02, Grade C. The above provisions do
not apply to grade C.

4. Methods of meefing subsections E 126.02(5) (b)2. and 3. Grade
B, Where conductor tensions are limited to 2,000 pounds and such con-
duetors are supported on pin insulators, double wood pins and ties or
their equivalent will be considered to meet the requirements of 2. and
3. preceding. Grade C, The above provision does not apply to Grade C.

(¢} Double pins and conductor fastenmings. Grade B. Where wood
pins are used, double pins and conductor fastenings shall be used
where double erossarms or brackets are required by subsection E
126.02(4) (e).

1, Exception: The above does not apply where communication eables
or eonduetors cross below supply conductors and either 1. are attached
to the same pole, or 2. where supply conductors ave continuous and of
uniform tension in a erossing span and cach adjacent gspan. This ex-
ception does not apply in the case of railroad crossings.

Grade C. The above provision does not apply to grade C.

(d). Single supports used in leu of double wood pins. A single con-
ductor support and its conductor fastening when used in Heu of double
wood pins, shall develop strength equivalent to double wood ping and
their conductor fastenings as specified in subsection T 126.02(5) (b)1.
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This use of single conductor support iz not permitted at railroad
crossings except by mutual agreement.

(6) OPEN SUPPLY CONDUCTORS. (a)} Material., Conductors shall be
of material or combinations of materials which will not corrode ex-
cessively under the prevailing conditions,

Note: Recommendation: It is recommended that hard-drawn or me-
dium-hard-drawn copper wire (conforming to the specifications of the
American Sociely for Testing Materials) be used instead of soft in new
construction, especially for sizes smaller than No, 2. -

(b) Minimaem sizes of supply conductors, Supply conductors, both
bare and covered, shall have an ultimate strength and an overall di-
ameter of metallic conductor not less than that of medium-hard-drawn
copper of the gage size AW.G. shown in table 22, except that con-
ductors made entirely of bare or galvanized ivon or steel shall have an
overall diameter not less than Stl. W.G. of the gage sizes shown.

1. Exception 1: At railroad crossings, for stranded conductors, other
than those in which a central core wire is entirely covered by the out-
side wires, any individual wire of such a stranded conductor con-
taining steel shall be not less than 0.100 inch in diameter if copper-
covered and net less than 0.115 inch in diameter if otherwise pro-
tected or if bare. )

9. Exception 2: Supply service leads of 0 to 750 volts may have the
sizes set forth in subsection E 126.04(5).

8. Exception 3: Where the short-span method of construction is em-
ployed in accordance with subsection B 126.02(11) the conductor sizes
and sags herein specified ave not required.

TARBLIE 22
MINTMTUM OVERALL CONDUCTOR SIZES

Grade of Construction ) Gage Size {(a)
B U, 6
O 8

(a) For No. 6 and No. 8 medium-hard-drawn copper wire the nom-
inal diameters are 0.1620 and 0.1285 inch, and the minimum values
of breaking load are 1,010 and 643.9 pounds, respectively. For steel
wire gage the nominal diameters are 0.192 inch for No. 6 and 0,162
inch for No. 8.

(¢) Lightning protection wires, The requirements as to size, mate-
rial, and stringing of wires used as lightning protection wires when
placed above and paralleling supply conductorg shall be the same as
that required for supply conductors.

(d) Segs and tensions. Conductor sags shall be such that, under the
assumed loading of section T 126.02 the tension of the conductor shall
be not more than 60% of its ultimate strength. Also the ftension at
60°F., without external load, shall not exceed the following pevcent-
ages of the conductor ultimate strength:

Initial unloaded tension - -_36%
Final unloaded tensionm .. ___

1. Exception: In the case of conductors having a cross-section of a
generally triangular shape, such as cables composed of three wires,
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the final unloaded tension at 60°F. shall not exceed 30 percent of the
ultimate strength of the conductor.

Note: The above limitations are based on the use of recognized meth-
odsg for avoiding fatigue failures by minimizing chafing and stress con-
centration, If such practices are not foliowed, lower téensions should be
employed.

(e) Splices and taps. Grade B. Splices shall as far as practicable be
avoided in the crossing and adjacent spans. If it is impracticable to
avoid such splices, they shall be of such a type and so made as to have
a strength substantially equal to that of the conductor in which they
are placed. Taps shall be avoided in the cressing span where practic-
able, but if required shall be of a type which will not impair the
strength of the conductors to which they are attached.

Grade C. The above does not apply to grade C.

(f) Trolley contuct conductors. In order to provide for wear, no
trolley contact conductor shall be installed of less size than No, 0, if
of copper, of No. 4, if of silicon bronze.

(7) SUPPLY CABLES. (a) Speciully installed supply cables. Cable
having effectively grounded continuous metal sheath or armor, or in-
sulated conductors supported on and lashed together with an effec-
tively grounded messenger, where located on jointly used poles, or
where located on other poles, and having a grade of construction less
than that required for opem wire supply lines of the same voltage,
shall meet the requirements of subsection E 126.02(7)(a) 1., 2., 8.
and 4. below,

1. Messengers. Messengers shall be stranded and of corrosion-
resistant material, and shall not be stressed beyond 609 of their
ultimate strength under the loadings specified in section E 125.02,

2, Grounding of cable sheath and messenger, Each section of metal
sheath or armored cable between splices shall be suitably and effec-
tively bonded to the messenger wire at not less than 2 places, The
messenger wire shall be grounded at the ends of the line and at inter-
mediate points not exceeding 800 feet apart. (See chapter B 103 for
method).

3. Cable splices. Splices in the cable shall be made so that their
insulation is not materially weaker than the remainder of the cable.
The sheath or armor wire, when present, shall he made electrically
continuous at the splice.

4, Cable ingulation. The conductors of the cable shall be insulated
so as to withstand a factory potential test of at least twice the oper-
ating voltage at operating frequency applied continuously for 5 min-
utes between conductors and between any conductor and the sheath or
armor,

(b) Other supply cables. The following requirements apply to all
supply cables not included in subsection E 126.02(7) (a) above.

1, Messenger. The messenger shall be of corrosion-resistant mate-
rial, and shall not be stressed bheyond 609% of its ultimate strength
under the loadings specified in section E 125.02.

2. Cable. There are no strength reguirements for cables supported
by messengers.

(8) OTPEN-WIRE COMMUNICATION CONDUCTORS. Open-wire communica-
tion conduetors in grade B or C construction shall have the sizes and
sags given in subsection E 126.02(6) (b) and (d) for supply conduc-
tors of the same grade.
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(a) Ewception: Where open-wire comnunication conductors in spans
of 150 fect or less are ahove supply civcuits of 5,000 volts ox less,
grade C sizes and sags may be veplaced by grade D sizes and sags,
exeept that where the supply conductors are trofley-contact conductors
of O to ‘B0 volts. No. 12 hard-drawn copper wire may be used for
spans 0 to 100 feet, and No. 10 steel or No, 12 high strength steel
wire may be used for spans of 125 to 150 feet.

(9) COMMUNICATION CABLES. (a) Metul-sheathed communiecation
cables. There are no strength requirements for such eables supported
by messengers.

{b) Messenger, The messenger shall be of corrosion-resistant mate-
rial, and shall not be stressed beyond 60% of ifs ultimate strength
under the loadings specified in section B 125.02,

{10) PAIRED COMMUNICATION CONDUCTORS. (2) Paired conductors
supported on messenger.

1. Use of messenger. A messenger of corvrosion-resistant material
may be used for supporting paired conductors in any location, but is
only required for paired conductors crossing over trolley-contact eon-
duetors of more than 750 volts.

2, Sag of messenger. Messenger used for supporting paired conduc-
tors rvequired to meet grade B construction hecavse of erossing over
trolley-contact conductors shall meet the sag requirements for grade
D messengers.

3. Size and sag of conductors. There are no reguirements for paired
eonductors when supported on messenger.

{b) Paired conductors not supported on messenger.,

1. Above supply lines. Grade B. sizes and sags shall be not less
than those required by subsections E 126,02(6) (b} and (d) for supply
conductors of similar grade.

Grade C. Sizes and sags shall be not less than the following:

Spans 0 to 100 feet. No sag requirements. Tach eonductor shall
he of corrosion-resistant material, and shall have an ultimate strength
of not less than 170 pounds. :

Spans 100 to 150 feet. Sizes and sags shall be not less than required
for grade D communication conductors.

Spans exceeding 150 feet, Sizes and sags shall be not less than
required for grade C supply conductors (subsection B 126.02(6) (d)).

9. Ahove trolley-contact conductors.

Grade B. Sizes and sags shall be not less than the following:

Spans 0 to 100 feet, No size requirements. Sags shall be not less
than for No. 8 A.W.G. hard-drawn copper. (See subsection T 126.02
{(6)(d).)

Span exceeding 100 feet., Each conductor shall be of corrosion-
resistant material, and shall have an ultimate strength of not less than
170 pounds. Sags shall be not less than for No. 8 AW.G. hard-drawn
copper. (See subsection I 126.02(6) (d).)

Grade C. Sizes and sags shall be as follows:

Spans 0 to 100 feet, Ne requirements.

Spans exceeding 100 feef. No sag requirements. Each conductor
shall be of corvosion-resistant material, and shall have an ultimate
strength of not less than 170 pounds.

Electrical Code, Volume 1
Register, November, 1961, No. 71



134 PUBLIC SERVICE COMMISSION

(11) SHORT-SPAN CROSSING CONSTRUCTION. Where supply lines eross
over railways or communication lines by the short-span method, the
requirements for grade B or € conductor sags and sizes are waived,
in so far as such grades arve required by the crossing, provided that an
effectively grounded guard arm is installed at each cross-over support
in such a manner as to prevent conduwetors which hreak in either ad-
joining span from swinging back into the conductors crossed over,
or in the case of a railroad crossing into the space between the cross-
ing supports.

Note: The short-span method of crosging requires the cross-over span
to be of such height that a conductor breaking in that span can not
come within 16 feet of the ground or rails at a railroad crossing or make
contact with any wires crossed over at a wire crossing.

This character of construction is facilitated where the cross-over sup-
ports can he placed quite near together and in the case of wire crogs-
ings grlmel'e the span crogsed over is at a minimum elevation above
ground.

(12) CRADLES AT SUPPLY LINE CROSSINGS. Cradles should not be used.

Note: It is less expensive and better to build the supply line strong
enough to withstand extreme cendiliong than to build a cradle of suffi-
cient strength te catch and hold the supply line if it falls,

(13} PROTECTIVE COVERING OR TREATMENT FOR METAL WORK, All
hardware, including holts, washers, guys, anchor rods and gimilar
parts of material subject to injurious corrosion under the prevailing
conditions, shall he protected by galvanizing, painting, or other treat-
ment which will effectively retard corrosion.

History: Cr. Register, November, 1961, No. 71, eff. 12-1-61.

E 126,03 Grade D construction. (1) Porzs. (a) Strength of un-
guyed poles. Unguyed poles, except ag provided in subsection E 126.03
(1} (h) shall withstand the vertical and transverse loads specified in
subsectlons E 126.03(1) and (2), and the longitudinal loads specified
in subsection ¥ 125.03(3) (d) without exceeding the following percent-
ages of their ultimate stress.

Percentuges
of Ultimate
Stress
For transverse leads:
When installed_____________________ .. ... 25.0
At replacement.._______ ... ______________ [T TmTTmTTemmm .5
TFor longitudinal loads; :
When installed___________.. . .. 5.0
At replacewment ... . . ______________. "ot 100.0

(b) Strength of guyed poles. Where poles are guyed, the poles shall
be considered as acting as struts, resisting the vertical component
of the tension in the guy calculated as in subsection B 126.03(3) com-
bined with the vertical load.

(c) Strength requirements for poles where guying is required, but
can only be installed uf ¢ distance, Where on account of physical
conditions it is impracticable te guy or brace the erossing poles as
specified in subsection B 126.08(8), the requirements there given may
be met by head-guying and side-guying the line as near as practicable
to the erossing, but at a distanee not exceeding 500 feet from the
nearest crossing pole, provided that the line iz approximately straight
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and that a stranded steel wire or other standard strand of strength
equivalent to that of the head guy is run between the 2 guyed poles,
being attached to the guyed poles at the point at which the head guys
are attached, thisz wire being securely attached to every pole between
the guyed poles.

{d) Pole locations at erosstngs. Where communication lines cross
over railroads, the poles shall be located as follows:

1. The poles supporting the erossing span and the adjaeent spans
should be located in a straight line, if practicable, Where the poles
supporting the crossing span and the adjacent spans are not in line,
additional guying shall be placed to take eare of the unbalanced load.

2, The crossing span shall, where practicable, not exceed 100 feet.

(e) Freedom from defects. Wood poles shall be of suitable and
selected timber free from observable defects that would decrease their
strength or durability.

(f) Minimum pole sizes. Wood poles shall have a nominal top cir-
cumference of not less than 15 inches.

(g) Spliced and siub-reinforced poles. Spliced poles shall not be
used at grade D crossings, The use of stub rveinforcements that de-
velop the required strength of the pole is permitted, provided the pole
above the ground is in good condition and is of sufficient size to de-
velop ifts required strength.

(h) Poles located at crossings over spur fracks. Where a communieca-
tion line paralleling a railroad track on the right of way of the rail-
road crosses a spur or stub track without any change in the general
divection of line, the transverse strength requirements for grade D
eonsbruction may be met without the use of side guys, providing the
pole is not stressed heyond ene-third its ultimate stress. No require-
ments for longitudinal strength are made if the conductor tensions
are balanced. Where conductor tensions are not balanced, due to a
small angle in the line at one or both poles, or to dead-ending any
of the wires, either guys or braeces shall be installed capable of with-
standing such unbalanced tensions.

(2) Port sErrINGs. Foundations and settings for unguyed poles
shall be such as to withstand the loads assumed in subsections E
125.08(1)(2) and (3). (See subsection B 126.02(2)(b)2.)

(3) Guys. (a) General. The general requirements for guys ave cov-
ered under “Miscellaneous requirements for overhead construction”
{See chapter E 128),

(b) Where used, Side guys or braces shall be used on poles support-
ing the crossing span to withstand the loads put upon them in accord-
ance with the conditions specified in subsection E 125.08(2). Head
guys shall be installed in accordance with table 23.

1. Exception 1: Side guys are not required where the crossing poles
lave the transverse strength specified in subsection E 126.03(1) (a)
without the reduction for conductor shielding specified in subsections
I 125.08(2) (a) and (b).

2. Exception 2: Head guye are not required where the crossing poles
have the longitudinal strength specified in subsection B 126.03(1) {a),
or for lines carrying only acrial cable. For lines carrying both open
wire and aevial eable, head guying is required only for the number
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of wires in excess of 10 if the cable is supported by a 6,000 pound
messengeyr, or for the number of wires in excess of 20 if the cable
is supported by a 10,000 pound messenger. )

3. Exception 3: Where a line crossing a railroad changes divection
more than 10 degrees at cither crossing support, the side guy within
the angle may be omitted and the head guy, if required, shall be
placed in the direction of the adjacent span unless the angle of turn
is greater than 60 degrees.

4, Exception 4: Guying may be omitted where communication lines
cross over spur or stub tracks as provided in subsection B 126.08
(1) (b).

5, Txception 5: This rule does not apply to erossing poles under
the special conditions set forth in subsection F 126.03(1) (¢).

TABLE 23

STRENGTH (IN POUNDS) OF HIOAD GUYS HEQUIRED
(Combinations of standard-size guys may be used)

Ratio of Guy Lead to Height Not Less Than
Number of Wirey

134 1 ¥ 24 b
4,000 4,000 4,000 4,000
4,000 4,000 4,000 6,000
6,000 6,000 10,000 10,000

10,000 12,000 16,000 16,000
16,000 20,000 20,000 26,000

20,000 26,000 24,000 32,000
20,000 30,000 32,000 42,000
30,000 86,000 36,000 48,000
30,000 40,0090 48,000 64,000
40,000 48,000 60,000 74,000

Note to Table 23. This table ig based on ultimate or breaking strength
of guys equal to seven-sixths of the nominal strengths shown in the
table and a wire load of 50% No, 8 B'W.G, iron and 50% No, § A W.G.
copper with an average pull of 408.75 pounds per wire, No guy will he
required for a cable, gince the suspension strands serve as a head guy.

(c) Guys used for transverse sirength, Side guys used in straight
sections of line ghall be congidered as taking the entire load in the
direction in which they act, without exceeding 87.5% of their ultimate
strength.

(d) Guys used for longitudingl strength. 1. Direction of head guys,
Where head guys ave required, they shall be installed in the direetion
away from the crossing,

2. Bize and number of head guys. Guys, if required for various open-
wire loads, shall be in acecordance with table 28.

(e} Maintenance. Guys and anchors shall be maintained so that the
guys carry the load.

(4) CrossarMS. (a) Material. Wood crossarms supporting the
crossing span shall be of yellow pine, fir, or other suitable timber,
Metal crossartng protected against corrosion and of strength equal to
wood crossayms may be used,

(b)Y Minimwm size. 1. Wood erossarms, Wood crossarms shall have
a cross-section not less than the following:
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Nominal Length Nominal
Maximum Number of Wires to be Carried e Cro tion
Feet Inches (Inches)
1 4lg 25 by 334
3 413 22 by 326
6 0 237 by 3%
8 6 23¢ by 34
10 0 3 hy4
10 0 3 hy 414

b (=) (\;Vhere crossarms are bored for ¥4 ineh steel pins, 8-inch by 4)}{-inch crossarms may
e used.

(b) Maximum number allowed.

2, Steel or iron crossarms. Galvanized or painted iron or steel eross-
armsa of strength equal to wood eroszarms may he used,

(¢) Double erossarms, Crossarms and insulators shall be double on
the crossing poles. The crogsarms shall be held together with properly
fitted spacing blocks or bolts placed immediately adjoining the out-
side pins. Spacing blocks or spacing bolts are not required for two-
pin crossaims.

1. Exception: Single dead-end type crossarms may be used where
it is necessary to dead-end conductors of the crossing span, provided
such erossarms and associated dead-end fastenings are of sufficient
size and strength to withstand the maximum tension of the conduc-
tors under the loading specified in section B 12502 and provided
further that the conductors are dead-ended on insulators go desighed
and installed that the conductor will not fall in the event of insulator
breakage. '

(5) BRACKETS AND RACKS. Wood brackets may be used only if used
in duplicate or otherwise designed so as to afford two peints of sup-
port for each conductor. Single metal brackets, racks, drive hooks or
other fixtures may be used if designed and attached in such a manner
as to withstand the full dead-end pull of the wires supported.

(6) Ping. (a) Material. Insulator ping shall be of steel, or other
appropriate metal or locust or equivalent wooed.

(b) Strength. Insulator pins shall have sufficient strength to with-
stand the loads to which they may he subjected.

(e) Size. 1. Wood pins. Wood pins shall be sound and straight-
grained with a diameter of shank not less than 1% inches.

2, Metal pins, Steel or iron pins shall have diameter of shank not
less than one-half inch.

(7) INsULATORS, Kach insulator shall be of such pattern, design
and material that when mounted it will withstand without injury and
without being pulled off the pin, the ultimate strength of the conductor
attached to the insulator.

(8) ATTACHMENT OF CONDUCTOR TO INSULATOR. The conductors shall
be securely tied to each supporting insulator.

(9) Conpuctors. (a) Material, Conductors shall be of material or
combinations of materials which will not corrode exeessively under the
prevailing conditions.

(b) Size. Conductors of the crossing span, if of hard-drawn copper
or galvanized steel, shall have sizes not less than specified in sub-
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sections B 126.03(9) (b)1. and 2. Conductors of material other than
the above shall be of such size and so strung as to have a mechanical
strength not less than that of the sizes of copper conductors given in
subsections B 126,03 (9) (b) 1. and 2. helow,

1. Spans not exceeding 150 feef. The sizes in table 24 apply,
TABLE 24

GRADE I MINIMUM WIRE SIZES
(A W.G. for Copper; 8t]. W.G. for Steel)

Spans of Spana of
Conductor 125 Feet or 125 Feet to
Less 150 Feet
Copper, hard-drawn . - . .o oo e 10 9
Steel, galvanized:
In General . 10 8

2. Spans exceeding 160 feef. If spans In excess of 150 feet are
necessary, the size of conductors specified above or the sags of the
conductors shall be correspondingly increased,

(¢) Paired conductors without messengers. Paired wires without a
supporting mesgenger shall be eliminated as far as practicable and
where used shall meet the following requirements:

1, Material and strength. Each conductor shall be of material or
combinations of materials which will not corrode excessively under the
prevailing conditions and ghall have an ultimate strength of not less
than 170 pounds.

2. Limiting span lengths. Paired wives shall in no case be used
without a supporting messenger In spang longer than 100 feet,

(d) Sags. Table 25 specifies the recommended sags for wires shown
in table 24,

TABLE 25
STRINGING SAGS

Length of Span 100°F. BO°F, 60°F, 40°F, 20°F. 0°F,
TFeet In. In. In, In, In, In,
6.7 4.4 3.4 2.7 2.2 1.8

6.4 5.1 4.0 3.1 2.5 2,1

7.4 5.8 4.6 8.5 2.9 2.4

2.4 6.6 5.1 4.0 3.2 2.7

9.4 7.3 5.7 4.5 4.6 3.0

10.0 8.2 6.3 5.0 4.0 3.4

11.6 9.0 7.0 5.5 4.5 3.7

14.0 11.¢ 8.5 5.7 5.4 4.5

16.6 13.0 10.1 7.9 6.4 5.4

19.5 15.3 $1.8 9.3 7.6 6.3

22.6 17.7 13.7 10.8 8.8 7.3

26.0 20.8 15.8 12.4 10.1 8.4

1. For conductors other than eopper, conductor sags shall be such
that, under the assumed loading of section E 12502, and assuming
rigid structures for the purpose of calculations, the tension of the
conductor shall be not more than 60% of its ultimate strength. Also
the tension at 60 degrees F., without external load, shall not exceed
209 of the eonductor ultimate strength.

Blectrical Code, Volume 1
Register, Novembher, 1961, No, 71



WISCONSIN ADMINISTRATIVE CODE 139

(e) Splices and taps, Splices shall as far as practicable be avoided
in the crossing and adjacent spans. If it is impracticable to avoid such
splices, they shall be of such a type and so made as to have a strength
substantially equal to that of the conductor in which they are placed.
Taps shall be avoided in the crossing span where practicable, but
if required shall be of a type which will not impair the strength of
the conductors to which they are attached.

{(10) MEssENGERS. (a) Minimwm size. 1. Spans not exceeding 150
feet, Table 26 gives the minimum sizes of galvanized steel-strand
messenger to be used for supporting different sizes of cables:

TABLE 26
MINIMUM S1ZES OF MESSENGRR

Messenger
Size of Cubie in Weight per Foot {Nominal
Breaking Load)
Pounds

Lesg than 2.26 pounds. . . __ e mmmm 4,000
226tobpounds. o .. 16,000
Txeeeding 5 and less than 8.5 pounds_ __ ___ _____ _____________________ 16,000

2. Spang exceeding 150 feet, For spans exceeding 150 feet or for
heavier eables a proportionately larger messenger or other proportion-
ately stronger means of support shall be used.

(b)Y Sags and tensions. Multiple-wire cables and their messengers
shall be so suspended that when they are subjected to the loading pre-
geribed in section B 125,02, the tension in the messenger will not ex-
ceed 60% of its ultimate strength.

History: Cr. Register, November, 1961, No. 71, eff. 12-1-61.

E 126,04 Grade N Construetion, (1) Porrs anp TOWERS. Poles used
for lines for which neither grade B, C, or D is required shall be of
such initial size and so guyed or braced, where necessary, as to with-
stand safely the loads to which they may be subjected including line-
men working on them,

(2) Guys, The general requirements for guys ave covered under
“Miscellaneous Requirements” {(Chapier F 128).

(3) CrossARM STRENGTH. Crossarms shall be securely supported, by
bracing if necessary so as to support safely loads to which they may
be subjected in use, including linemen working on them. Any cross-
arm, or buckarm, except the top one, shall be capable of supporting a
vertical load of 225 pounds at either extremity in addition to the
weight of the conductors.

(4) SUPPLY-LINE CONDUCTORS. (a) Matericel. All supply-line conduc-
tors shall be of material or combinations of materials which will not
corrode excessively under the prevailing conditions,

(b) Sizes. Supply-line conductors shall be not smaller than the
following:
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TADBLE 27

GRADIE N MINIMUM GAUGE SIZES FOR SUPPLY-LINE CONDUCTORS
(AW.G. for Copper and Aluminum; 8tl. W.G. for Steel)

Urban Rural
Soft coppor_________ U 6 8
Medium or hard-drawn copper 8 g
9

Steel e

Urban and Rural
Spans 150 ft. Spans ixcead-

or Loss ing 150 ft.
Stranded aluminum
Not reinforeed., .. .. 1 ]
Steel-reinforced______ S 6 4

Recommendation: It is recommended that, excepl as modified in subseciion I 126,02(6)(b),
these minimum sizes for copper and steel not be used in spans longer than 150 feet.

(5) SupPLY sERvICES. {a) Material. All supply service eonductors
shall be of material or combinations of materials which will not eor-
rode excessively under the prevailing conditions and the ungrounded
service conductors extending from the service emntiance to the first
pole shall have rubber or approved equivalent insulation if in a race-
way; and rvubber, weatherproof, or approved equivalent insulation
where exposed.

(b) Size of open-wire services. 1. Not over 750 volts. Supply-service
leads of not over 750 volts shall be not smaller than required by a. or
b. below.

a. Spans not exceeding 150 feet. Sizes shall be not smaller than
gpecified in table 28,

TABLH 28

MINIMUM SIZES OF SERVICE LEADS CARRYING 750 VOLTS OR LESS
(A W.G. for Copper; Stl, W.G. for Stecl)

Copper Wire
Siluation -~ Steel Wire

Medium or

Soft-drawn | Hard-drawn
Alone____.. Ly RO U, 10 12 12
Concerned with communication conduetor. _- 10 12 12
Cwvor supply conductors of 0-760 volts. __ 10 12 12
760 o 8,700 volts (a)_ _....________ g 10 12
Exceeding 8,700 volts (a)_____.__ ... ._____ (1] 8 9

Over trolley contact conductors

0 to TH0 volts ace. or oG 8 10 12
Iixceeding 750 volls d.e ... 6 8 9

(a) Installation of service leuds of not more than 750 volls over supply lines of more than
750 volts should be avoided where practicable.

b. Spang exceeding 150 feet, Sizes shall be not smaller than required
for grade C (subsection E 126.02(6) (b)).

2. Exceeding 750 volts, Sizes of supply-service leads of more than
750 volts between conductors shall be not less than requirved for sup-
ply line conductors of the same voltage.
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(¢} Suy, open-wire services. 1. Not over 760 volts. Supply service
leads of not over 750 volts ghall have sags not less than shown in
table 28. '

TABLE 29
SAGS FOR OPEN-WIRE SERVICES

Span Lengths (in feet) Sag
Inches
100 08 1888 0 o e e e 12
100 Lo 125 e e 18
128 0 180 o o e —m— e — e w 27
Bxceeding 150 . e ——— Grade C sags

2. Exceeding 750 volts. Supply service leads of more than 760 volts
shall comply as to sags with the requirements for supply line conduc-
tors of the same voltage.

(d) Cabled services. Supply service leads may be grouped together
in a cable, provided the following requirements arve met:

1. Conductivity. The conductivity of each conductor shall not be
less than the conduetivity of No. 12 copper.

2, Stress. The messenger member of an assembly designed to have
the insulated conductors supported by the messenger shall not be
stressed beyond 60% of its ultimate strength with the loading speci-
fied in section B 125.02. ]

2. Insulation. The insulation should be sufficient to withstand twice
the normal operating voltage.

(6) LIGHTNING PROTECTION WIRES. The requirements as to size and
materials for wires used as lightning protection wires when placed
above and paralleling supply conductors shall be the same as that re-
quired for supply conductors,

(7) TROLLEY CONTACT CONDUCTORS. In order to provide for wear, no
trolley contaet conductors shall be installed of less size than No. 0,
if of copper, or No. 4, if of silicon bronze.

(8) CRADLES AT SUPPLY-LINE CROSSINGS. Cradles should not be used.

Note: It is less expensive and better to build the supply line strong
enough to withstand extreme conditions than to build a cradle of sufii-
eient strength to cateh and hold the supply line if it falls.

(9) COMMUNICATION CONDUCTORS. There are no specific require-
ments for grade N communieation line conductors or service drops.

History: COr. Register, November, 1861, No. 71, eff, 12-1-61.
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Chapter E 127
LINE INSULATORS

E 127.01 Application of rule I 127.00 Test voltages

1 127.02 Material and marking % 127.08 Factory tests

I 1%9.63 Rlecirieal strength of It 127.07 Selectlon of insulators
{nsu]atm‘s in strain posi- E 127,08 IProtection against arc-
ion ing

™ 127,94 Ratio of flash-over fo
puncture veliage

T 127.01 Application of rule, These requirements apply only to sup-
ply lines. (See subsection B 124.03(5) for insnlation requirements for
neutral conductors). '

History: Cr. Register, November, 1961, No, Ti, eff. 12-1-61.

B 127.02 Material and marking. Insulators for operation on supply
circuits at voltages of 2,300 and above shall be of porcelain, made by
the wet process or one equally suitable as regards eleetrical and me-
chanical properties, or other material which will give equally good
vesults in respect to mechanieal and electrical performance and dura-
bility. They should be marked by the maker with his name, trade-
mark, or identification number so applied as not to reduce the elec-
trical or mechanical strength of the insulator,

History: Cr. Register, November, 1961, No. T1, eff. 12-1-61,

E 127.03 Electrical strength of insulators in strain position, Where
insulators are used in strain position they shall have not less electrical
strength than the insulators generally used on the line when under the
normzal mechanical stresses imposed by the loadings specified in chap-
ter B 125, _

History: Cr. Register, November, 196%, No. 71, eff. 12-1-61.

T 127.04 Ratio of flash-over to puncture voltage. Insulators shall be
designed so that their dry flash-over voltage is not more than 76%
of their puncture voltage at a frequency of 60 cycles per second.

History: COr. Register, November, 1961, No. 7%, eff. 12-1-61.

£ 127.05 Test voltages, Tnsulators when tested under American
Standards Association specifications shall not flash-over at values less
than given in table 30.
TABLE 30
THST-VOLTAGE REQUIREMENTS
(For application see sections T 127.07 and E 127.09)

Minimum Test Minimum Test
Nominal Veltage Dry Flash-over Nominal Dry Flash-over
Voltage of Voltage Voltage of
Insulators Insulators
5,000 48,000 125,000
20,000 69,000 175,000
40,000 116,000 316,000
55,000 138,000 390,000
75,000 161,000 445,000
100,000 230,000 640,000

(Interpolate for intermediate values)
History: Cr. Register, November, 1961, No. 71, eff. 12-1-61,
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E 127.06 Factory tests. Each insulator or insulating part thereof
for use on lines operating at voltages in excess of 15,000 volts between
conductors shall be subjected to a routine dry flash-over test at the
factory for a period of 38 minutes at a frequency of 60 cycles per see-
ond or to any other test sanctioned by good modern practice, such ag
high-frequency tests.

Ristory: Cr. Reglster, Novémber, 1961, No, 71, eff. 12-1-61,

E 127.07 Selection of insulators. (1) INSULATION OF CONSTANT-CUR-
RENT CIRCUITS. Insulators for use on constant-current circuits shall be
determined on the basis of the nominal full-load volage of the cir-
cuit.

"(2) TNSULATORS FOR SINGLE-PHASE CIRCUITS DIRECTLY CONNECTED TO
THREE-PHASE CIRCUITS. Insulators used on single-phase eircuits directly
connected to three-phase cireuits (without intervening transformers)
shall have a flash-over voltage not less than that requirved for the in-
sulators on the three-phase cireuits.

(3) INSULATORS POR NOMINAL VOLTAGES BETWEEN CONDUCTORS. In
selecting insulators of the test voltage to be used for any nominal
voltage hetween conduetors, consideration shall be given to the condi-
tions under which the line will operate as follows:

(a) Where the system is of moderate extent, in open country, sub-
ject to intermittent rains and moderate lightning, insulators having
flagh-over values not less than given in table 30 shall be used,

(b} Where operating conditions are more severe than set forth in
(1) above, due to extent of system, prevalence of exceptionally severe
lightning, bad atmospherie conditions (caused by chemical fumes,
smoke, cement dust, salt fog, or other foreign matter), or to a long,
dry season with heavy dust aceumulation followed by moisture, in-
sulators having a higher flash-over than given in table 30 or other
equally effective means of inereasing insulation shall be used. The in-
crease is to be determined by local conditions and experience.

Hiatery: Cr. Register, November, 1961, No., 71, eff. 12-1—61.

E 127.08 Protection against arcing. In installing the insulators and
conductors, such precautions as are sanctioned by good modern prac-
tice shall be taken to prevent, as far as possible, any arc from forming
or to prevent any arc which might be formed from injuring or burn-
ing any parts of the supporting structures, insulators or conductors
which might render the eonductors liable to fall. In no case shall the
Insulation at crossings be less than that employed in adjacent sections
of the line.

Histery: Cr. Reglister, November, 1961, No, 71, eff. 12—1—61.
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Chapter E 128

MISCELLANEOUS REQUIREMENTS FOR
OVERHEAD LINES

W 128,01 Supporting structures ™ 128,08 Protection for exposed

E 128.02 'Tree trimming overhead communication

E 128.03 Guying lines

H 128.04 Insulators in guys at- B 12809 Cireuits of one class
tached to poles and tow- uged exclugively in the
ers . operation of circuits of

E 128.05 Span-wire insulators another class

s 128,06 Overhead conductors 1 128.10 Overhead eleciric rail-

I 128.07 Equipment on poles way construction,

E 128.01 Supporting structures. (1) POLES AND TOWERS, {a) Rub-
bish, Poles and towers should be placed, gunarded, and maintained
$0 as to be exposed as little as practicable to brush, grass, rubbish, or
building fires.

(b) . Guarding poles. 1. Protection against mechanical injury. Where
poles and towers are exposed to abrasion by traffic or to other dam-
age which would materially affect their strength, they shall be pro-
tected by guards.

2. Protection against elimbing. On closely latticed poles or towers
carrying supply conductors exceeding 300 volts, either gnards or warn-
ing signg shall be used except as follows: See subsection E 121.05(8).

a. Exception 1: Where the right of way is completely fenced.

b. Exception 2: Where the right of way is not completely fenced,
provided the poles or towers are not adjacent te roads, regularly
traveled thoroughfares, or places where people frequently gather, such
as schools or public playgrounds.

(¢) Warning signs. 1. On poles or towers. For warning signs on
poles or towers, see subsections E 128.01(1) (b) 2. and E 121.05(3).

2. On bridge fixtures. Structures attached to bridges for the pur-
pose of supporting conductors shall be plainly marked with the name,
initials, or trademark of the utility responsible for the’ attachment
and, in addition, where the voltage exceeds 750 volts, by the following
sign or its equivalent. “Danger-High Voltage” (See subsections E
121.05(3) (b) and (c}).

(d) Grounding metal poles, Metal poles not guarded or isolated
shall always be speciaily grounded where in contact with metal-
sheathed cable or the metal cases of equipment operating at voltages
exceeding 750 volts. Metal poles not guarded, isolated, or specially
grounded should always be considered as imperfectly grounded and the
insulators supporting line conductors as well ag the strain insulators
in attached span wires should therefore, have a sguitable margin of
safety and be maintained with special care to prevent leakage to the
pole ag far ag practicable.

(e) Pole steps. Metal steps. Steps closer than 6% feet from the
ground or other readily accessible place shall not be placed on poles.

Tlectrical Code, Volume 1
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(f) Ideniification of poles. Poles, towers and other supporting
structures on which are maintained electrical conductors ghall be so
constructed, located, marked, or numbered ag to facilitate identifica-
tion by employees authorized to work thereon. Date of installation of
such structures shall be recorded where practicable by the owner.

(g} Obstruetions, All poles should be kept free from posters, bills,
tacks, nails, and other unnecessary obstructions, such as through bolts
hot properly trimmed.

(2) CrossarMs. (a) Locetion, In general, crossarms should be main-
tained at right angles to the axis of the pole and to the direction of
the attached conductors, and at crossings should be attached to that
face of the structure away from the crossing, unless special bracing
or double crossarms are used.

Note: Double crossarms are genetrally used at crossings, unbalanhced
corners, and dead-ends in order to permii conductor fastenings at two
insulators and so prevent slipping, although single. crossarms might
provide sufficient strength, To secure extra strength, double erossarms
are frequently used and crossarm guvs are sometimes usged.

(b} Bracing. Crossarms shall be securely supported, by bracing if
necessary, so as to support safely loads to which they may be subjected,
including linemen working on them. Any crossarm or buckarm, ex-
cept the top one, shall be capable of supporting a vertical load of 225
pounds at either extremity in addition to the weight of the conductors.

{3) UNUSUAL CONDUCTOR SUPPORTS, Where conductors are attached
to structures other than those used solely or principally for support-
ing the lines, all rules shall be complied with as far as they apply
and such additional precautions as may be deemed necessary by the
administrative authority shall be taken to avoid injury to such strue-
tures or to the person using them. The supporting of conductors on
trees and roofs should be avoided where practicable,

History: Cr. Register, November, 1961, No. 71, eff, 12-1-61.

E 128.02 Tree trimming. (1) GENERAL, Where trees exist near sup-
ply-line conductors, they shall be trimmed, if practicable, so that
neither the movement of the trees mor the swinging or inereased
sagging of conductors in wind or ice storms or at high temperatures
will bring about contact between the conduetors and the trees. (See
sections 86.03, 86.16 and 182.017, Wis. Stats.,, 1959),

(a) Exception: Tor the lower-voltage conductors, where trimming
is difficult, the conductor may be protected against abrasion and
against grounding through the tree by interposing between it and the
tree a sufficiently nonabsorptive and substantial insulating material or
device.

(2) AT WIRE CROSSINGS AND RAILROAD CROSSINGS. The crossing span
and the next adjoining spans shall he kept free, ag far ag practicable,
from overhanging or decayed trees which might £all into the line.

Higtory: Cr., Register, November, 1961, No. 71, eff. 12-1-81.

E 128,03 Guying. (1) WHERE USED. When the loads to be imposed on
poles, towers, or other supporting structures are greater than can
safely be supported by the poles or towers alone, additional strength
shall bhe provided by the use of guys, braces, or other suitable con-
struction. Guys shall be used also, where necessary, wherever con-
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ductor tensions are not balanced, as at corners, angles, dead-ends, and
changes of grade of comstruction.

Note: This is to prevent undue inerease of sags in adjacent spans as
well as to provide sufficient strength for those supports on which the
loads are considerably unbalanced.

(2) SrrENGTH. The strength of the guy shall meet the requirements
of chapter E 126 for the grade of construction that applies. When
guys ale used with wood or other poles or towers capable of consider-
able deflection before failure, the guys shall be able to support the
entire load in the divection in which they aet, the pole acting simply
as a strut.

(3) POINT OF ATTACHMENT, The guy should be attached fo the strue-
ture as near as practicable to the center of the conductor load to be
sustained, but for voliages exceeding 8,700 volts the insulation af-
forded by wood crossarms and poles should not he reduced any more
than necessary. : .

(4) GUY FASTENINGS. Guys should be stranded and where attached
to anchor rods should be protected by suitable guy thimbles or their
equivalent. Cedar and other soft wood poles around which any guy
having a strength of 10,000 pounds or more is wrapped should be
protected by the use of suitable guy shims and, where there is a ten-
deney for the guy to slip off the shim, guy hooks or other suitable
means of preventing this action should be used. Shims are not neces-
gary in the case of supplementary guys, such as storm guys.

{5) Guy Guarpg, The ground end of all guys attached to ground
anchors exposed to traffic shall be provided with a gubstantial and
conspicuous wood or metal guard not less than 8 feet long.

Note: Recommendation: It iz recommended that in exposed or poorly
tighted locations such guards be painted white or some other conspicu-
ous colon

(6) INSULATING GUYS FROM METAL POLES. Where anchors would
otherwise be subject to electrolysis, guys attached to metal poles or
struetures and not containing guy insulators should be insulated from
the metal pole or structure by suitable blocking.

{7) Axcuor Ropg. Anchor rods shall be installed so -as to be in
line with the pull of the attached guy when under load, except in
rock or conerete. The anchor vod shall have an ultimate strength in
the eye and shank equal to that required of the guy.

(8) GrouNDING. The anchored end of guys attached fo wood poles
carrying circuits of more than 15,000 volts shall be effectively
grounded (see chapter E 103 for method) wherever this part of the
guy has a clearance of less than 8 feet to ground.

(a) Exception 1: This does not apply to guys in rural districts.

(b) Exception 2: This does not apply if the guy contains an insula-
tor which will meet the requirements of subsection E 128.04(1) (b)
for the highest voltage liable to be impressed on it. -

History: Cr. Register, November, 1961, No, 7t, eff. 12-1-61,

E 128.04 Insulators in guys attached to poles and towers. (1) Prop-
ERTIES OF GUY INSULATORS. (a) Material. 1. Grade B. Guy insulators
shall be made of wet process porcelain, wood, or other material ‘of
suitable mechanical and electrical propetrties. ‘ '
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2. Grades C, D, and N, No requirements are made for material,

(b) Electrical strengith. Guy insulators shall have a dry flash-over
voltage at least double the normal line voltage and a wet flash-over
voltage ai least as high as the normal line voltage hetween conductors.

(c) Mechanical strength, Guy insulators shall have a mechanical
strength at least equal to that required of the guys in which they are
installed.

(2) UsE OF GUY INSULATORS. (a) One inswlaelor. An insulator shall
be located in each guy which is attached to a pole or structure carry-
ing any supply conductors of more than 300 volts and not more than
15,000 volts, or in any guy which is exposed to such voltages, This guy
insulator shall be located not less than 8 feet above the ground.

1. Exception 1: A guy insulator is not required wheve the guy is
grounded under the conditions get forth in section B 128.04(2){(d).

2. Exception 2: A guy insulator is not required if the guy is at-
tached to a pole on private right of way carrying no supply eivcuits
whose voltage exceeds 550 volts or where transmitted power exceeds
3,200 watts,

3. Exception 3: A guy insulater is not required if all supply con-
ductors are in a cable having a grounded metal sheath or insulated
conductors lashed to a grounded messenger.

(b) Two insulators. Where a guy aitached to any pole earrying
communication or supply conductors or both, is carried over or under
overhead supply conductors of more than 300 volts and where hazard
would otherwise exist, 2 or more guy insulators shall he placed so as
to include the exposed section of the guy between them as far as
possible. Neither insulator shall be within 8 feet of the ground.

1. TException: Those insulators are not required where the puy is
grounded under the conditions set forth in section E 128.04(2) (d).

(¢) Relutive location of imsulators in guys loculed one above the
other. Where guys in which it is necessary to install insulators are so
arranged that one crosses or is above another, insulators shall be
so placed that in cases any guy sags down upon another the insula-
tors will not become ineffective.

(d) Insuletors not required. Insulators are not required in guys
under any of the following conditions:

1. Where the guy is electrically connected to grounded steel strue-
tures or to an effective ground connection on wood poles.

2. Where the guys are uniformly effectively grounded throughout
any system of overhead lines.

3. Where the guys are connected to a line conductor grounded as
specified in subsection E 103.02 (2) (e).

History: Cr, Register, November, 1561, No. 71, eff. 12-1-§%.

E 128.05 Span-wire insulators. (1) MECHANICAL STRENGTH. Span-
wire insulators shall have a mechanieal strength at least equal to that
required of the span wire in which they are installed.

(2) Use OF SPAN-WIRE INSULATORS. All span wires, including
bracket span wires, shall have a suitable strain insulator (in addition
to an insulated hanger if used) inserted between each point of support
of the span wire and the lamp or trolley contact conductor supported,
except that single insulation, as provided by an insulated hanger, may
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be permitted when the span wire or bracket is supported on wooden
poles supporting only trolley, railway feeder, or communication con-
ductors used in the operation of the railway concerned. In case in-
sulated hangers are not used, the strain insulator shall be located
so that in the event of a broken span wire the energized part of the
span wire cannot be reached from the ground.

(a) Ewxception: This rule does not apply to insulated feeder taps
used as span wires.

History: Cr. Register, November, 1861, No. 71, eft. 12-1-61.

I 128.06 Overhead conductors, (1) IDENTIFICATION. All conductors
of electrieal supply and communication lines should be arranged to
occupy definite positions throughout, as far as practicable, or ghall be
so constructed, located, marked, or numbered, or attached to distine-
tive insulators or crossarms, as to facilitate identification by em-
ployees authorized te work thereon. This does not prohibit systematic
transposition of conductors.

(2) BRANCH CONNECTIONS. (a) Aeccessibility, Conmections of
branches to supply circuits, service drops, and equipment in overhead
construction shall be readily accessible to authorized employeces, When
possible, connections should bhe made at poles or other structures.

{b) Clearance, Branch connections shall be supported and placed so
that swinging or sagging cannot bring them in contact with other
conductors, or interfere with the safe use of pole steps, or reduce
the climbing or lateral working space,

(3) CoMMON NEUTRAL. Primary and gecondary civenits may utilize
a single conductor as a common neuiral if such conductor is grounded
as indicated in subsections E 108.02(2) {d) and {(e).

History: Cr. Register, November, 1961, No. 71, eff, 12-1-61.

E 128,07 Equipment on poles, (1) IDENTIFICATION. All equipment
of electrical supply and communication lines should be arranged to
occupy definite positions throughout, as far as practicable, or shall be
constructed, located, marked, or numbered so as to facilitate identifi-
cation by employees authorized to work thereon.

{2) LocarioN, Transformers, regulators, lightning arresters, and
switches when loeated below conductors or other attachments shall be
mounted ontside of the elimbing space. This equipment shall be so
placed that unguarded condmctors entering the equipment will have
clearances from ground specified in table 2, subsection E 123.08(8).

(3) GuarpING. Current-carrying parts of switches, automatic eir-
cuit-breakers, and lightning arresters shall be suitably enclosed or
guarded if all the following conditions apply:

(a) Tf of more than 300 volts, and

(bY If located on the climbing side of the pole less than 20 inches
from the pole center, and

(¢} If located below the top crossarm.

(4) HAND CLEARANCE, All current-carrying parts of switches, fuses,
lightning arresters, also iransformer cohnections and other connec-
tions which may require operation or adjustment while alive and are
exposed at such times, shall be arranged so that in their adjustment
while alive the hand need not be brought nearer to any other current-
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carrying part at a diffevent voltage than the clearances from pole
surfaces required in table 9, subsection E 123.06(1) (¢}1. for condue-
tors of corresponding voeltages. (See also subsections E 142.03(1)(2)
and (8) of this code, for clearances from live parts).

(6} STREET-LIGHTING EQUIPMENT. (a) Cleurance from pole surface,
All exposed metal parts of lamps and their supports {unless effectively
insulated from the eurrent-carrying parts) shall be maintained at the
following distanees from the surface of wood poles:

Inches
il Ingeneral . _________ . 20
2, IT located on the side of the pole opposite the designated
climbing side .. _____________ . 5

Yixeeption: This does not apply where lamps are located at pole tops.

{b) Clearance above ground. Street lamps shall be mounted at not
less than the following heights above ground:

Feet
1. Over walkways _________. 10
2. Over roadways—
Connected to circuits of 150 volts or less . ___.___ 14
Connected to cireuits of more than 150 volts ____________ 16

Note: Drops to street lights need have no greater clearance than the
street lights themselves,

(¢) Horizontal clearances. Ave and incandescent lamps in series
cirenits should have at least 8 feet horizontal clearance from windows,
porches, and other spaces accessible to the general public,

(d) Muaterial of suspension. The lowering rope or chain for lighting
units arranged to be lowered for examination or maintenance, shall be
of a material and strength designed to withstand climatic conditions
and fo sustain the lighting unit safely, The lowering rope or chain, its
supports, and fastenings shall be examined periodically.

() Imsulators in suspension ropes. Effective insulators as specified
in subsection E 128.04(1), shall be ingerted at least 8 feet from the
ground in metallic suspension ropes or chains supporting lighting
unity of series eircuits.

(£} Are-lamnp disconnectors. A suitable device shall be provided by
which each are lighting unit on series cireuits of more than 300 volts
may be safely and entirely disconnected from the cireuit before the
lamp is handled unless the lamps are always worked on from suitable
insulating stools, platforms, or tower wagons, or handled with suit-
able ingulating tools, and treated as under full voltage of the eivenit
concerned.

(g) Grounding lump posts. Metal lamp posts shall be effectively
grounded.

(6) TRANSFORMERS. Transformers mounted on arms or poles on pub-
lic thoroughfares shall be at a height above ground not less than 10
feet where over walkways and not less than 15 feet where over road-
ways,

{a) Frzception: Where it is the established practice to mount trans-
formers at lesser distances above ground, such practice may bhe con-
tinved if the reduced mounting heights are carefully maintained,

History: Cr. Register, November, 1961, No, 71, eff, 12—1~61.
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E 128.08 Protection for exposed overhead communication lihes.
(1) OpenN WIRE, Communication lines for public use and fire-alarm
lines shall be treated as follows if at any point they are exposed to
supply (including trofley) lines of more than 400 volts.

(a) At stations for public use they shall be protected by one of the
methods specified in chapter I 800,

{b} Elsewhere they shall be iselated by elevation or otherwise
guarded so as to be inaccessible to the public.

{2) METAL-SHEATHED CABLE. Metal-sheathed cables and messengers
shall be isolated or grounded in conformity with the general require-
ments of chapter I 121.

History: Cr. Register, November, 1961, No. 71, eff. 12-1-61.

E 128.09 Circuits of one class used exclusively in the eperation of
cirewits of another class. (1) OVERHEAD COMMUNICATION CIRCUITS, USED
EXCLUSIVELY IN THE OPERATION OF SUPPLY CIRCUITS. (a) Choice of
method, Communication cireuits used exclusively in the operation of
supply lines may be run either as ordinary communieation cireuits or
as supply cireuits under the conditions specified in subsection E
128.09(1) (¢) and {(d), respectively. After selection of the type of
communication-civenit construction and protection for any section
which is isolated, or is separated by transformers, such construction
and protection shall he consistently adhered to throughout the extent
of such isolated section of the communication system.

(1) Guarding. Communication circuits used in the operation of
supply lines shall be isolated by elevation or otherwise gunarded at all
points so as to be inaccessible to the public.

(e) Where ordinary communication line construction may be used.
Communication cireuits used in the operation of supply lines may be
run as ordinary communieation conductors under the following con-
ditions:

1. Where such circuits are below supply conductors in the opera-
tion of which they are used (including high voliage trolley feeders)
at crossings, conflicts, or on ecommonly used poles, provided:

a. Such communication circuits occupy a position below all other
conductors or equipment at erossings, conflicts or on commonly used
poles.

b, Such communication circuits and their connected equipment are
adequately guarded and are accessible only to authorized persons.

¢. The preeautions in chapter E 800, and chapter E 144 have
been taken.

d. Where such circuits are below supply conductors in the opera-
tion of which they are used and are above other supply or commuunica-
tion conductors at wire erossings, eonflicts, or on the same poles, pro-
vided the communication ecireuits are proiected by fuseless lightning
arresters, drainage coils, ox other suitable devices to prevent the com-
munication cireuit voltage from normally exceeding 400 volts.

Nopfe: The grades of construction for communication conductors with
inverted levels apply.

(4} Where supply line construction must be used. Communication
cireuits used in the operation of supply lines shall comply with all
requirements for the supply lines with which they are used, wheve
they do not comply with the provisions of subsection E 128.09 (1) (¢) 1.
or 2.
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1. Exception 1: Where the voltage of supply conduetors concerned
exceeds 8,700, the communication conductors need only meet the re-
quirements for supply conductor of 5,000 to 8,700 volts,

2. Exception 2: Where the supply conductors are required to meet
grade C, the size of the communication eonductors may be the same as
for grade D (see subsection E 126,08 (9) (b)) for spans up to 150 feet.

(2) SUPPLY CIRCUITS USED EXCLUSIVELY IN THE OPERATION OF COM-
MUNICATION CIRCUITS. Circuits used for supplying power solely to
apparatus forming part of a communieation system may be run either
in open wire or in aerial or underground eable as follows:

{a) Where run in open wire, such circuits shall have the grades of
construction, clearances, insulation, ete. prescribed elsewhere in Part
2 for supply or communication civeuits of the voltage concerned.

(b) Where run in aerial or underground cable and the following
requirements are met, the grades of construetion, clearances, separa-
tions, locations, etc. plescnbed elsewhere in Part 2 for communica-
tion cables shall apply.

1. Such cables are covered with eﬁectxvely grounded continuous
metal sheaths or are carried in metal cable rings on effectively
grounded messengers.

2. All cireuits in such cables ave owned or operated by one party
and are maintained only by qualified employees.

3. Bupply circuits included in such cables are terminated at points
accessgible only to qualified employees.

4. Communication circuits brought out of such a cable, if they do
not terminate in a repeater station or terminal office, shall be so pro-
tected or arranged that in the event of a failure within the eable, the
voltage on these communication circuits will not exceed 400 volts.

6. Terminal apparatus for the power supply shall he arranged so
that live parts are inaccessible when such supply cirenits are energized.

a. Exception: The provisions of subsection E 128.09(2) (a) and (b),
do not apply to supply civeuits of 550 volts or less and which earry
power not in excess of 3,200 watts, covered in subsection E 122.01
(2) (e).

History: Cr. Register, November, 1961, No, T, eff. 12-1—-61.

E 128.10 Overhead eleciric railway construction. (1) TROLLEY CON-
TACT CONDUCTOR SUPPORTS. All overhead trolley-comtact econductors
shall be supported and arranged so that the breaking of a single con-
tact conductor fastening will not allow the trolley conductor, live span
wire, or current-carrying connection to come within 10 feet (meas-
ured vertically) from the ground, or from any platform accessible to
the general public. Span-wire insulation for trolley contact condue-
tors shall comply with section B 128.05.

(2) HIGH-VOLTAGE CONTACT CONDUCTORS. Every frolley contact con-
ductor of more than 760 volts in urban districts where not on fenced
right of way shall be suspended so as to minimize the liability of a
break, and, as far as practicable, so that if broken at a singlé point,
it ecannot fall within 12 feet (measured vertically) from the ground
or any platform accessible to the general publie.

{8) THIRD RAILS. Third vails shall be protected where not on fenced
rights of way by adequate guards composed of wood or other suitable

- material.
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{4) PREVENTION OF LOSS OF CONTACT AT RAILROAD CROSSINGS. Trolley
contact conductors shall be arranged as set forth in either subsection
E 128.10(4) {a) or (b), at grade erossings with interurban or other
heavy-duty or high-speed railroad systems.

{2} The trolley econtact eonduetor shall be provided with live trolley
guards of suitable construction, or,

(b) The trolley contact conductor shall be as far as practicable at
the same height above its own track throughout the crossing span and
the next adjoining spans. Where a uniform height above rail is not
adhered to, the change shall be made in a very graduaj manner. Where
the crossing span exceeds 100 feet, catenary consiruction ghall be used.

1. Exception: This rule does not apply where the system is pro-
tected by interlocking derails or by gates.

(5) GUARDS UNDER BRIDGES, (a) Where guurding is required. Guard-
ing is required where the trolley contact conductor is so located that a
trolley pole leaving the conductor can make simultaneous contact be-
tween it and the bridge structure.

(b) Nature of guarding. Guarding shall consist of substantial in-
verted trough of nonconducting material located above the contact
conduetor, or other suitable means of preventing contact between the
trolley pole and the bridge structure.

History: Cr. Register, November, 1961, No. 71, eff. 12-1-61.

#

Tilectrical Code, Volume 1
Register, November, 1961, No. 71



#



WISCONSIN ADMINISTRATIVE CODE 155

Chapter E 129

UNDERGROUND LINES

T 129.01 Lwocation B 129.08 Protection of conductors
B 12902 Construction of duct and in duct systems and
cable systems manholes
W 12903 Construetion of man- | 12997 Guarding of live parts
holes in manholes
T 129.64 Location of cables I 12908 (lonstruction at risers
T 128056 Protection and separa- from underground
tion of conductors buried
in earth

E 129.01 Location. (1) GENERAL LOCATION. Underground systems of
electrical conductors should be located so as to be subject to the least
practicable disturbance. Railway tracks and underground structures,
including catch basins, gas pipes, ete., should be avoided where prac-
ticable.

(2) Ducrs. The ducts between adjacent manholes or other outlets
should be laid as straight and divect as practicable.

(3) ManzOLES. Manhole openings, where practicable, shall be lo-
cated o as to provide safe and convenient access. Af crossings under
vailroads, the manholes, pull boxes, and terminals should, where prae-
ticable be located away from the roadbed.

History: Cr. Register, November, 1961, No., 71, eff. 12-1-61,

B 129.02 Construction of duct and cable systems, (1) MATERIAL,
SIZE, AND FINISH OF DUCTS. Ducts shall be of such material, size, me-
chanical strength, and finish as to facilitate the installation and main-
tenance of conductors or cables. Ducts shall be freed from burrs before
laying and shall have clear bores.

(2) GRADING OF pUCTS. Where it is necessary to drain ducts, the
grade of the ducts shall be such as to permit proper and adequate
drainage,

{8) SerTLING Ducts should be suitably reinforced or be laid on
suitable foundations of sufficient mechanical strength where neces-
gary to protect them from settling.

(4) CLEARANCES. (a) General. The clearances between duct or cable
systems and other underground structures, shall be as great as prac-
ticable. The distance between the top covering of the duct system and
the pavement surface, or other surface under which the duct system is
constructed, shall be sufficient to protect the duct system from injury
by traffic.

(b) Below base of vail. The top of all duct and cable system sfrue-
tures, except as hereafter specified, shall generally be located at a
depth of not less than 80 inches, in the case of street railways, and
not less than 42 inches, in the case of steam and electric railroads,
helow the base of rail, Where unusual conditions exist or where pro-
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posed construetion would interfere with existing construction, a
greater depth than specified above may he required.

1. Exception 1: Where this is impracticable, or for other reasons,
this clearance may be reduced by agreement between the parties con-
cerned. In no case, however, shall the top of the conduit protection ex-
tend higher than the bottom of the ballast seetion which is subject to
working or cleaning.

2. Exception 2: Where physieal and chemical conditions will permit,
a conduit consisting of not more than two iron pipes, not exceeding 4
inches in diametfer, or two creosoted wood ducts not exceeding 6 inches
square, or one or more cahles of a type designed for burying directly
in the earth used for commiunication lines, or for service supply cir-
cuits not exceeding 750 volts, may be laid in the ground beneath rail-
road tracks without any form of proteetion at a minimum depth of
18 inches below the base of the rail unless the worked ballast section
of the roadbed exceeds 18 inches, in which case the conduit shall be
laid below the ballast section.

(¢} Irom pipe conduif. Where iron pipe is used as a conduit for
underground cables or conductors, it shall not be laid in contact with
water, gas, or steam metallic-pipe systems. Where the clearvance is
less than two inches, the metal conduit shall be adequately separated
from other metallic-pipe systems by a barrier of snitable materials,
or they shall be electrically bonded together at the point of least
gaparation,

(5) SEPARATION BETWEEN SUPPLY AND COMMUNICATION DUCT SYS-
TEMS. {a) General. Duct systems, including laterals, to be occupied by
communication conductors for public use should be separated, where
practicable, from duct systems, including laterals, for supply condue-
tors by not less than 8 inches of concrete, 4 inches of brick masonry,
or 12 inches of well-tamped earth,

1. Exception 1: Extension may, however, he made to existing inter-
connected or jointly owned and jointly occupied duct systems used in
common by municipalities, communication eompanies, or power com-
panies with less effective separations than above specified,

2, Exception 2: Cables containing civeunits of 550 volts or less he-
tween conductors and having a total transmitted power of not in ex-
cesg of 3,200 watts, used exclusively in conneetion with the operation
of a railway signal or supply system, may be cairvied in the same
duct system with communication eables, if such construction is agreed
to by all parties concerned, and where the communication cables are
exclusively used for the operation of the railway signal or supply sys-
tem, they may be carried in the same duct.

(b) Entering manholes. Where communication conductors and sup-
ply conductors oceupy ducts terminating in the same manhole, the 2
classes of ducts should be separated as widely as practicable and
where practicable should enter the manhole at opposite sides.

Note: Explanation: This requirement ig made so that cables can bhe
racked along side walls with o minimum eof crosses between the 2 classes
of conductors.

(8) DucT ENTRANCES INTO MANHOLES. Iron pipe conduit terminat-
ing In manholes, handholes, or other permanent openings of under-
ground systems, shall be provided with an effective shield, bushing or
other smooth outlet.
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(a) Ewceplion: This does not apply to communication conductors,
to supply conductors of less than 300 volts between conduectors, or to
armovred cables of any voltage.

{7} SEALING LATERALS. Lateral ducts for service connections to
buildings, through which gas or water may enter buildings or other
duet systems should be effectively plugged or cemented by the use of
asphaltum, pitech, or other suitable means.

(8) DucT ARRANGEMENT FOR DISSIPATION OF HEAT. Duct systems in-
tended to carry supply cables of large curvent capacity should be ar-
ranged where practicable, so that ducts carrying such cables, will not
dissipate their heat solely through other ducts.

History: Cr. Register, November, 1961, No. 71, eff, 12-1-61,

T 129.03 Consiruction of manholes, (1) MINIMUM STRENGTH. The
design and construction of manholes and handholes shall provide suffi-
cient strength to sustain, with a suitable margin of safety, the loads
which may reasonably be imposed on them.

(2} DimensTonNs. Manholes should meet the following requirements
where practicable:

(a) Width. The least horizontal inside dimension should be not less
than 3 feet, 6 inches.

(b) Working space. A clear working space should be provided. The
horizontal dimension should be not less than 3 feet, The vertical di-
mension should be not less than 6 feet except in manholes where the
opening is within 1 foot on each side of the full size of the manhole.

1. Exception: The dimensions specified in subsection E 129.03(2)
(a) and (b) are not necessary in service boxes, handholes, or in man-
holes serving a small number of ducts, or in manholes used exclusively
for communication-system eguipment and cables.

(3) DRAINAGE. Where drainage is info sewers, suitable traps shall
be provided to prevent entrance of sewel gas into manholes,

(4) VeENTILATION, Adequate ventilation to open air shall he pro-
vided for manholes from which any openings exist inte subways
entered by the public. Where such manholes house transformers, sec-
tionalizing switches, or regulators, etc., the ventilator ducts shall be
cleaned at necessary intervals.

(a) Ewxception: Subways under water or in other locations where it
is impracticable to comply.

(5} MaANHoLE OPENINGS. Round openings to any manhole should
be not less than 24 inches in diameter, Rectangular openings shouild
have dimensions not less than 24 by 20 inches.

(a) Exception: The dimensions specified above are not neeessary in

service boxes and handholes or in manholes serving a small number
of ducts.

(6) MawnoLE covers. Manholes and handholes, while not being
worked in, shall be securely closed by covers of sufficient strength to
sustain such loads as reasonably may he imposed upon them.

(7) SurrorTs FOR CABLES, Cables should be adequately supported
at each manhole,
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(8) MANHOLE LOCATION. Manhole openings shall, where practicable,
be located so that barriers or other suitable gunards can be placed to
protect the opening effectively when uncovered.

History: Cr. Register, November, 1961, No. 71, eff. 12-1-61,

E 129.04 Location of cables, (1) Accussmsiniry, Cables in manholes
shall be reasonably accessible to workmen and clear working space
shall be maintained at all times.

(2) CABLES CARRYING LARGE CURRENTS. Cables intended to carry
large currents should be located, where practicable, in outside ducts
s0 that they will not necessarily dissipate heat solely through ad-
jacent ducts.

(38) SEPARATION BETWEEN CONDUCTORS. {a) Cables of different volt-
ages, Cableg shall be arranged and supported in ducts and manholes
so that those operating at higher voltages will be sepavated as far
as practicable from those operating at lower voltages.

(b) Cables of different systems. Cables belonging to different Sys-
tems, particularly supply-distribution and ecommumnication systems,
shall not be installed in the same duct.

1. Exception: This does not apply to the installation of railway-
signal supply and communication cables in the same duct, as per-
mitted by exception 2 in subsection E 129.02(5)(a).

(c} Cables of supply and communication systems. 1. General, Sup-
ply cables and communication cables for public use should, in general,
be maintained in separate duct systems, and particularly in separate
manholes,

a. Exception 1: Cable extensions may he made to existing inter-
connected or jointly owned and jointly cccupied duct systems used

~In common by municipalities, eommunication companies or supply
companies.

b. Exception 2: This does not apply where railway-signal supply
and communication cables are carried in the same duct system as per-
mitted in exception 2, subsection E 129.02(5) (a).

2, Tn the same manhole, Supply cables and communication cables
for public use occupying the sane manhole should, where practicable,
be maintained at opposite sides of the manhole. Where supply and
communication cables must cross, a separation of at least 1 foot
shall be maintained where practicable,

History: Cr. Register, November, 1961, No. 71, eff. 12-1-61.

E 129.05 Protection and separation of conductors buried in earth.
(1) SepPARATION. The separation between buried communieation and
buried supply conductors or cables shall consist of not less than 12
inches of well tamped earth, 4 inches of brick, or 3 inches of con-
crete.

(a) Exception: This separation and protection is not required where
supply circults having a potential of 550 volts or less and having a
transmitted power of not in excess of 3,200 watts are laid adjacent
to communication eables, if all cables are used exclusively for the
operation of a railway-signal or supply system and are maintained
by the same company.

(2Z) PROTECTION AT CROSSINGS OF CABLES. At all crossings where
buried supply conduectors or cables are above communication condue-
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tors or cables, the supply conductors or cables ghall be protected from
digging operations by concrete or creogoted wood plank or equivalent
mechanical protective covering extending at least 2 feet in each di-
vection from the point of crossing.

{a) Euxception: This separation and protection iz mnot required
where supply circuits having a potential of 550 volts or less and
having a fotal transmitted power of not in excess of 3,200 watts are
laid adjacent to communication cables, if all cables are used ex-
clusively for the operation of a railway-signal or supply system, and
are maintained by the same company.

{8) PROTECTION OF CABLES INSTALLED PARALLEL. Where buried com-
nunication and buried supply conductors or cables are installed in
the same trench generally parallel to each other, the buried supply
eonductors or cables shall be covered with concrete or creosoted wood
plank or equivalent mechanieal protection, except that this covering
may be omitted in the following cases:

{a) Where the voltage of the supply conductors does not exceed
300 volts. :

(b) Where the supply conductors or cables are encased in a con-
tinuous metallic sheath effectively grounded.

(c) Where the supply conductors or cables arve installed more than
2 feet horizontally from communication conductors,

1. Exception: This separation and protection is not required where
supply circuits having a potential of 550 volts or less and having a
total transmitted power of not in excess of 3,200 watts are laid
adjacent to eommunication cables, if ail cables are used exclusively
for the operation of a railway-signal or supply system, and are
maintained by the same company.

History: Cr. Register, November, 1961, No. 71, eff. 12-1-61.

E 129.06 Protection of conductors in ducit systems and manholes.
(1) PROTECTION AGAINST ARCING. A suitable fire-resisting covering
ghould be placed on the following cables to prevent injury from
areing:

(a) Closely grouped lead-sheathed supply cables of more than 8,700
volts or of large current capacity operating at more than 750 volts
a.c. or 300 volts d.c.

(b) Communication cables and supply cables of large current
capacity, if occupying the same side of the manhole, or if they cross
each other.

(2) Bonping, Exposed metallic cable sheaths shall be bonded at
suitable intervalg with a conductor of suitable size, electrolysis condi-
tions permitting. Supply cable sheathg need not be bonded to com-
munication cable sheaths.

History: Cr. Register, November, 19681, No. 71, eff. 12-1-61.

E 129,07 Guarding of live parts in manholes. (1) ConNDUCTOR
JOINTS OR TERMINALY. Joints or terminals of conductors or cables of
supply systems shall be arranged so that there are no bare un-
grounded current-carrying metal parts exposed to accidental contact
within manholes or handholes.

(2) APPARATUS. (a) General. Live parts of profective, control, or
other apparatus installed and maintained in manholes should be en-
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closed in suitable grounded cases or in cases having no exposed metal-
lie parts.
History: Cr, Register, November, 1961, No, 71, off. 12—1—61.

E 129,08 Construction at rigsers from underground. (1) SEPARATION
BETWEEN RISERS OF COMMUNICATION AND SUPPLY SYSTEMS. The placing
of risers for communication systems and risers for supply systems
on the same pole should be avoided where practicable, If it is neces-
sary to use the same pole for the risers of both systems, they shall
be placed on opposite semicircumferences of the pole where practic-
able. Where located on streets or highways, risers should, where prac-
ticable be placed on poles o as to be in the safest available location
from the point of view of traffic damage.

(2) MECHANICAL PROTECTION OF CONDUCTORS. See subsection E
103.06(3).

(3) GROUNDING OF RISER PIPES. Exposed metal riser pipes contain-
ing supply conductors shall be grounded unless such conductors are
covered with a grounded metal sheath or are themselves prounded.

(4) CONDUCTOR TERMINAL CONSTRUCTION. The terminalg of under-
ground cables operating at more than 750 volts and connecting to
overhead open-wire systems shall meet the following requirements:

(a} Protection against moisture. Protection shall be provided so
that moisture will not enter the cable.

(b) Insulation of conductors. Conductors shall be properly insulated
from the grounded metal sheath, In addition, the econductors of
multiple conductor cable shall be properly separated and insulated
from each other,

Note: These requirements may be fulfilled by the use of potheads or
other equivalent devices, such as oil gwitches, if incidentally they ac-
complish the same purpose,

Hiatory: Cr. Register, November, 1961, No. 71, eoff, 12-1-61,
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Paxt 3

RULES TO BE OBSERVED IN THE OPERA-
TION OF ELECTRIC AND COMMUNICA-
TION EQUIPMENT AND LINES

(See sections 102,37 and 196,72, Wis, Stats,, and
Wis, Adm. Code chapter PSC 104).

Chaptfer E 140
SCOPE AND APPLICATION

I 140.01 Scope E 140.03 Exposed communication
B 140,02 Application lines

E 140.01 Scope. (1) CHAPTERS E 141 10 E 143. The safety rules
in chapters 141, 142, and 148 do not apply to new counstruction not
yet energized, but apply to the operation of, or to work on or about,
the following:

(a) Supply lines.

(b} Communication lines used in connection with supply lines.

(c) Electrical equipment of central stations, substations, and priv-
ate plants,

{d) Wlectrical tests.

{e) Electrical work in tunnel, subway, or similar undelground
structures,

(2) CHAPTERS B 144 AND E 145. The safety rules in these chapters
apply to commercial telephone and telegraph, and other communica-
tion equipment and lines, with terminology adapted to the special
needs of the employees concerned. Communication equipment and
lines include fire and police alarm systems, district messenger sys-
tems, and other communication systems not operated in connection
with supply lines.

History: Cr. Register, November, 1961, No. 71, eff, 12-1-61.

E 140,02 Application. While all the rules find application in the
larger industrial or private plants and in moderate-sized utilities,
some do not apply, or apply less fully, in the smaller ones. It has
seemed unwise, however, to attempt to restrict the scope of these
rules to rules which are applicable to all organizations or to all
clagses of electrical work,

History: Cr. Register, November, 1961, No. 71, eff. 12-1-61.

E 140,03 Exposed communication lines, Communication equipment
and lines are not considered alive, except where made alive by leakage
from supply equipment or lines. They are, however, a source of
danger when near live supply conductors on wood poles, due to their
liability of being grounded.

Mistery; Cr. Register, November, 1861, No, 71, eff. 12-1-61.
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Chapter E 141

SUPPLY SYSTEMS; RULES FOR EMPLOYERS

E 141.01 General regquirements ¥ 141.62 DIrotective methods

E 141.01 General requirements, (1) INTERPRETATION AND ENFORCE-
MENT OF RULES. (a) Distribution. The employer shall furnish to each
regular employee operating or working on electrical supply equip-
ment, supply or communication lines, or hazardous elestrieal tests a
copy of these safety rules for operation (or such of these rules as
apply to his work), either separately or incorporated in more com-
prehensive rule books, and shall take means to secure the employee's
compliance with the same,.

Nute: Many companies number their books ¢f rules and require a re-
ceipt from each employee for his copy.

(b} Interpretation. If a difference of opinion arises with regard
te the meaning or application of these rules or as to the means
necessary to carry them out, the decision of the employer or his
authorized agent shall be final, unless an appeal is taken to the ad-
ministrative authority,

(¢) Modification. Cases may arise where the stnct enforcement of
some particular rule will seriously impede the progress of the work
in hand; in such cases the employee in charge of the work to be done
may, with the consent of the chief operator concerned, make such
temporary modification of the rule as will expedite the wolk without
materially increasing the hazard,

(2) ORGANIZATION DIAGRAM. An organization diagram or written
statement cléarly showing the division of responsibility hetween
officials and employees, down to and ineluding the grade of foreman,
should be supplied with the book of rules, or the diagram should be
posted conspicuously in offices and stations of the employer and in
other places wheve the number of employees and the nature of the
work warrant.

(8) FIRST-AID RULES AND PHYSKIANS' ADDRESSES. The rule book
should econtain or be accompanied by the following:

(a) A list of names and addresses of those physicians and mem-
hers of the organization who are to be called upon in emergencies,

(b} A copy of rules for first aid, an approved method of resuscits-
tion and fire extinguishment, Thege should also he kept in conspicuous
locations in every ptation and testing reom, in line wagons, and in
other places where the number of employees and the nature of the
work warrant. :

(4) TNSTRUCTING EMFPLOYEES. Employees regularly working on ov
about equipment or lines ghall be theroughly instructed in metheds
of first aid, resuscitation by an approved method, and where advisable
in fire extinguishment,
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{5} QUALIFICATION OF EMPLOYEES, The employer shall use every
reasonable means and precaution to assure himself that each em-
ployee is mentally and physically qualified to perform his work in
accordance with these rules.

(6) CHIEP oPERATOR, (a) Authovity. A properly qualified chief op-
erator, system operator, load dispatcher, general superintendent, or
otherwise designated employee shall be in charge of the operation of
glectrical equipment and lines and directly responsible for their safe
operation. His duties shall be those prescribed in section B 142.02(1).

(b) Deputy. In large organizations the duties of the chief operator
may be delegated for any particular section of the system te a deputy
chief operator (or otherwise designated employee) who shall report
ag required to the chief.

{¢} Large organizations or extended systems. When it is impractic-
able to have the entire system placed in charge of one chief operator,
the duties of the chief operator may be performed by a local super-
intendent, local manager, or other employee who may also perform
other duties. .

(d) Small organizations. The duties of the chief operator in small
organizations may be performed for a portion of the system by a
local superintendent, electrician, engineer, or some other employee
who may also perform other duties.

Note: In these rules the various employees listed by above titles in-
cluding the deputy chief aperator, will be designated {(for simplicity)
by the title of chief operator, where referred to in this capacity,

(7) Responsierrary, If more than one person is engaged in work
on or about the same electrical equipment or lines at any one location,
one of the persons shall be designated as the foreman locally in charge
of the work; or, all of the workmen shall be instructed as to the work
they are to perform, and the employee instructing the workmen shall
be considered in charge of the work.

History: Cr. Register, November, 1961, No. 71, eff, 12-1-61,

B 141.02 Protective metheds. (1) ATTENDANCE. Unless a qualified
emplovee is kept on duty where generators or rotary converters are
operating such equipment shall be made inaccessible to unauthorized
persons,

(2) REQUIREMENT FOR TWO WORKMEN. In wet weather or at night,
no employee shall work alone on or dangerously near live conductors
or parts of overhead or underground lines of more than 750 volts.

(a) Exception: Trouble or emergency work is excepted.

(3) UNQUALIFIED WORKMEN AND vISITORS. Unqualified employees or
visitors shall be prohibited from approaching any live parts, unless
accompanied by a qualified employee, who should warn the ungualified
employes or visitor of the danger attendant upon such approach.

{4) DrAGRAMS FOR CHIEF OPERATOR. Diagrams or equivalent devices,
showing plainly the arrangement and location of the electrical equip-
ment and lines, should be maintained on file or in sight of the chief
operator.

Note: These diagrams may be of the entire system, or of each specific
portion of the system, or they may show typical arrangements,
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(5) INSTRUCTIONS TO EMPLOYEES. All employees shall be instructed
as to the character of all equipment or lines on or dangerously near
to which work must be done by them. Instructions shall describe the
equipment and lines to be worked on, identifying them either by posi-
tion, letter, color, number, or name,

(6) PROTECTIVE DEVICES, (a) A supply of suitable protective, first-
aid, and fire extinguishing devices and equipment, sufficient to enable
employees to meet the requirements of these rules, shall be provided
in conspicuous and suitable places in electrical stations, testing de-
partments, and line construction and repair wagoens. The following
is a list of suitable devices and equipment, the kinds and numbers
of which will depend on the requirements of each ease:

1. First-aid outfits.

2. Insulating wearing apparel, such as insulating gloves, sleeves,
and boots. Insulating shields, covers, mats, stools; and platforms,
Insulating appliances, such as rods and tongs, for any necessary
handling or testing of live equipment or lines.

3. Protective goggles of suitable materials and construction.

4. Tools of such special design and insulation as fo eliminate
so far as practicable the danger of forming short-cireuits across con-
ducting parts at different potentials or bringing the user into contact
with such parts.

5. “Men at work” or equivalent tags, log books, operation diagrams,
or equivalent deviees, and portable danger signs.

6. Fire-extinguishing devices, Tor safe use on live parks or plainly
marked that they must not be so used.

7. Grounding devices for making protective grounds.

8. Fixed or portable lighting equipment.

(7) INSPECTION OF FPROTECTIVE DEVICES, Such devices and equipment
shall be inspected and tested to insure that they are kept in good
order, and in dependable condition and shall not be used unless so
inspected, and in the cage of insulating devices, tested as frequently
as their use necessitates. Safety belts, whether furnighed by employer
or employee, should be inspected from time to time to assure that
they are in safe working condition.

(8) WaRNING sIGNS. Permanent warning signs forbidding entrance
to unauthorized persons shall be displayed in conspicuous places at
all unattended and unlocked entrances teo electrical supply stations,
substations, and testing rooms containing exposed cwrrent-carrying
parts or moving parts,

(9) DANGER siGgNs. Suitable danger signs shall be placed in supply
stations, substations, switching towers, and testing rooms about equip-
ment having exposed current-carrying parts of more than 750 volts.

(10) IpENTIFICATION. Circuits should be tagged, marked or lettered
unlegs identification be obtained by location.
History: Cr. Register, November, 1361, No. 71, eff. 12-1-61,

Hlectrical Code, Volume 1
Register, Novembear, 1961, No. 71






WISCONSIN ADMINISTRATIVE CODE 167

Chapter ¥ 142

SUPPLY SYSTEMS; GENERAL RULES
FOR ALL EMPLOYEES

I 142,01 General precautions E 14204 1illing equipment or

& 142,02 Qperating roulines lines

B 142,08 Handling live equin- 1 142,05 Making protective
ment or lines grounds

E 142,01 General precautions. (1) RULES AND EMERGENCY METHODS.
The safety rules should be carefully read and studied. Fmployees may
be called upon at any time to show their knowledge of the rules. Em-
pleyees should familiarize themselves with approved metheds of first-
aid, resuscitation, and fire extinguishment.

(2) HEEDING WARNINGS, WARNING OTHERS. Employees whose dufies
do not require them to approach or handle electrical equipment and
lines should keep away from such equipnmient or lines, They should
cultivate the habit of being cauticus, heeding warning signs and
signals, and always warning others whenh seen in danger near live
equipment or lines. An employee should report as soon ag practicable
to his superior or some guitable authority any obvious hazards to life
or property observed in connection with any electric equipment or
lihes. Any imminently dangerous conditions shall he guarded until
they can be made safe,

(3) INEXPERIENCED OR UNFIT EMPLOYEES. (a) No employee shall do
work for which he is not properly qualified on or about live equipment
or lines,

{(b) If an employee is in doubt as to the proper performance of any
work assigned to him, he sgliould request instructions from the fore-
man or other responsible person.

Exception; Work done wiider the direct supervision of an experi-
enced and properly qualified person is excepted. ’

(4) SUPERVISION OF WORKMEN. Workmen, whose employment inci-
deritally brings them in the vieinity of eleetrical supply equipment or
lines with the dangers of which they are not familiar, shall proceed
with their work only when authorized. They ghall then be accom-
panied by a properly qualified and authorized person, whose instruec-
tions shall be strietly obeyed.

(5) EXERCISING CARE, Employees near live equipment and lines
should consider the effect of each aet and do nothing which may en-
danger themselves or others. Employees should be careful always
to place themselves in a safe and secure position and to avoid slip-
ping, stumbling, or moving backward against live parts. The care
exercised by others should not bhe relied upon for protection.

(6) LIV AND ARCING PARTS. (a) Treat everything as alive. Blectrieal
equipment and lines should always be considered as alive, unless they
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are positively known to be dead. Before starting to work, preliminary
inspeetion or test should always be made to determine what condi-
tions exist. {See subsection E 142.08(1) for general requirements and
subsection E 142.05(3) for test of circuit).

(b) Protection against arcs. The hands should be covered by pro-
tecting and insulating gloves and the eyes by suitable goggles or other
means if exposed to injurious areing, Either a thin rubber glove used
with a protective outer glove or a heavier rubber glove used alone
shall be considered as both protecting and insulating., Employees
should keep all parts of their bodies as far away as possible from
brushes, commutators, switches, circuit-breakers, or other parts at
which arcing ig liable to occur during operation or handling. '

(1Y BAFETY APPLIANCES. Employees at work on or near live parts
should use the protective devices and the special tools provided.
Before stavting work these devices or tools should be examined to
make sure that they are suitable and in good condition,

Note: Protective devices may get out of order or be unsuited to the
worle in hand,

(8) SUITABLE CLOTIING. Employees should wear suitable clothing
while working on or about live equipment and lines. In particular,
they should keep sleeves down and avoeid wearing unnecessary metal
or flammable articles, such as rings, watch or key chains, or metal
cap visors, celluloid collavs, or eelluloid cap visors. Loose clothing and
shoes that slip easily should not be worn near moving parts.

(9) SaFE sUPPORTS. {a) FEmployees should not support themselves
on any portion of a tree, pole structure, scaffold, ladder, or other
elevated strueture without first making sure that the support is
strong enough. Supports should be reinforced if necessary.

(b) Where portable ladders are treated for preservation, only a
transparent coating or other preservation which does not hide the
grain and wood structure shall be used. Only a non-conducting pre-
servation and non-conducting braecing shall be used where Iadders arve
used in stations or around electric equipment. (See Industrial Com-
mission’s rules on Safety in Construction.)

{¢) Portable ladders should he in a safe position before being
climbed. The slipping of a ladder at either end should be carefully
guarded against, especially where the supperting surfaceg are smooth
or vibrating.

(10) SAFETY BELTS. Employees working in elevated positions should
use a suitable safety belt or other adequate means to guard against
falling. Before an employee trusts his weight to the belt, he should
determine that the snaps or fastenings are properly engaged and that
he is secure in his belt, No safety belt or other protective device shall
be used that has not been approved and recently inspected as pro-
vided in subsection E 141.02(7).

(11) FIRE EXTINCGUISHERS. In fighting fires near exposed live parts,
employees should aveid using fire-extinguishing liquids which are
non-insulating., If necessary to use them, all neighboring equipment
should be first killed.

(12) REPEATING MESSAGES. Ilach person receiving an unwritten mes-
sage concerning the handling of lines and equipment shall immedi-
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ately repeat it back to the sender and secure his full name or other
identification and acknowledgment. Each person sending an unwritten
message shall requive it to be repeated back to him by the receiver
and secure the latter’s full name.

History: Cr. Register, November, 1961, No. 71, eff. 12-1-§1.

E 142.02 Operating voutines. (1) DUTIES OF CHIEF OPERATOR, The
chief operator, described in subgection F 141.01(6) shall:

(a) Keep informed of all conditions affecting the safe and 1ehable
operation of the system.

(b) Keep a suitable record or log book showing all changes in such
conditions. He shall read and sign such record when assuming duty
and sign again on being relieved.

(¢) Keep within sight operating diagrams or equivalent devices
indicating whether electrical supply cireuits arve open or closed at
stations under his immediate jurisdietion, and where work is being
done under his speecial authorization.

1. Exeception: These indicating devices shall not be required for any
chief operators classed under subsections It 141.01{(6) (¢) and {(d), if
the record or log sheets show all conditions affecting the safe and
reliable operation of the system.

Note: In these rules the persen performing these duties is designated
ag chief operator, regardless of his ovdinary title,

(2) DUTIEs or FOREMAN. Kach foreman in charge of work shall
adopt such precautions as are within his power to prevent accidents
and to see that the safety rules are observed by the employees under
his direction, He shall make all the necessary records, and shall report
to his chief operator when required. He shall, as far as possible, pre-
vent unauthorized persons from approaching places where work is
being done. He shall alse prohibit the use of any tools ov devices un-
suited to the work in hand or which have not heen tested as provided
in subsection E 141.02(7).

(3) QuaLIFIED GUIDES. The qualified persons accompanying unin-
gtructed workmen or visitors near electrical equipment or lines shall
take precautions fto provide suitable safeguards and see that the
gafety 1ules are observed,

(4) SPECIAL AUTHORIZATION. (&) Special work, Special authoriza-
tion from the chief operator shall he secured before work is begun
on or about station equipment, transmission, or interconnected feeder
cireuits or live circuits of more than 8,700 volis, and in all cases
where lines are to be killed by regular procedure at stations, and a
report shall be made to him when such work ceases,

1. Exceptions: In emergency, to protect life or property, or when
communieation with the chief operator is difficult, due to storms or
other causes, any qualified employee may make repairs on or about
the equipment or lines eovered by this order without special authoriza-
tion if the trouble is such as he can promptly elear with help available
in compliance with the remaining ovders. The chief operator shall
thereafter be notified as soon as possible of the action taken. (Sce
subsection T 142.02(8) (b) for crossed or fallen wires).

(b} Operations at stations. In the absence of specific operating
schedules for opening and closing supply circuits at stations, or start-
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ing and stopping equipment, employees shall secure speeial authoriza-
tion from the chief operator before performing these operations, In
all cases such special authorization shall be secured where circuit
or equipment control devices are tagged at stations to protect work-
men. (See subsection B 142.02(6) for tagging electrical cirveuits).

1. Exceptions: In emergency, to protect life or property, any quali-
fied employee may open circuits and stop moving equipment without
special authorization if, in his judgment, his actien will promote
safety, but the chief operator shall be notified as soon as possible of
such action, with reasons therefor. To maintain service, any qualified
employee may also reclose circuits which have opened by fuses or
automatic circuit-breakers except where thig is prohibited by rule.

(e} Cutting out sections of circuits. Special authorvization shall be
secured from the chief operator before sections of overhead or under-
ground circuits arve cut off by employees at points other than at sta-
tions by means of sectionalizing switches,

1. Exception: Portions of distribution cirvevits of lesg than 8,700
volts may be cat off by authorized employees without special author-
ization {from the chief operator, by means of sectionalizing switches,
if the chief operator is thereafter notified as soon as possible of the
action talcen. This may also be done even for cireuits of more than
8,700 volts when communication with the chief operator iz difficult.

() RESTORING SERVICE AFTER WORK. Instructions for making alive
equipment or lines which have been killed by permission of the chief
operator to protect worlomen shail not be issued by him until ail work-
men conecerned have been reported clear. When there iz more than
one workman at a location, a person authorized for the purpose shall
report clear for such workmen, but only after all have reported clear
to him, If there is more than one gang, each shall be so reported
clear to the chief operator.

{8) TAGGING ELECTRICAL SUPPLY CIRCUITS, {a) When togs are
placed at direction of chief operator. Before work is done at direction
of chief operator on or about equipment or circunits, under any of the
conditions listed below, the chief operator.shall have “Man at work”
or equivalent tags attached at all pointg, where such equipment or
circuits can be manually econtrolled by regular operators. The tags
should be placed to plainly identify the equipment or circuits worked
on.

1, Transmission or intereonnected feeder eireuits.

2. Cirenits operating at more than 8,700 volts.

3. Circuits killed at stations and substations to proteet workmen.

(b) When tays are pluced at dirvection of authorized employees.
Before work is done on or about any eguipment or lines which are
killed by authorized employees at points other than at stations, the
employees shall have “Men at work” or equivalent tags placed at all
points where the cireuit has been disconnected to identify the portion
worked on.

(7) MAINTAINING SERVICE. (a) Closing tagged civeuits which have
opened automatically, When live circnits on which “Men at work” or
equivalent tags have been placed have opened automatically, they
ghould be kept disconnected until the chief operator has given proper
authorization for reconnection.
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(b) Closing circuils operated automatically. When overhead cirenits,
other than trolley and third-rail circuits, open automatically, the em-
ployer’s local operating rules shall determine in what manner and
how many times they may be closed with safety for persons on or
near those circuits. The chief operator shall be advised of the
conditions,

(¢} Grounded cireuits. When civcuits feeding supply Hines become
accidentally grounded, they shall be tested to determine where the
ground exists. If the ground cannot be definitely located and removed
by the station operafor, an immediate report of the finding shall be
given to the chief operator, who shall ovder a patrol of the lines
affected to definitely locate and remove the ground as soon as prac-
ticable.

Note: On circeuits exceeding 8,700 volts, it will usuwally be found advis-
able to disconnect the cireuit or effectively ground the accidentally
grounded conductor until the lines have been cleared of the accidental
ground,

{8) PROTECTING TRATFIC. (a) Barrier guards. Employees shall first
erect suitable barrier guards before engaging in such work as may
endznger traffic. They shall also display danger signs or red lamps
placed so as to he conspicuous to approaching traffic. Where the
nature of work and traffic requires it, 2 man shall be stationed to
warn pagsers-by while work iz going on.

(b) Crossed or fallen wires. An employee finding any crossed or
fallen wires which may create a hazard shall remain on guard or
adopt other adequate meang to prevent accidents, and shall have the
chief operator notified, If the employee can observe the rules for
handling live parts by the use of insulating appliances, he may correct
the condition at once; otherwise he shall first secure the authorization
from the chief operator for so doing. (See subsection B 142.02(4) for
special authorization).

{9) PROTECTING WORKMEN BY SWITCHES AND DISCONNECTORS. When
equipment or lines are to be disconmected from any source of elec-
trical energy, for the protection of worlimen, the operator shall first
open the switches or circuit-breakers designed for operation under
load, and then the air-break disconnectors, when provided.

History: Cr. Register, November, 1961, No, 71, eff. 12-1-51,

E 142.03 Handling live equipment or lines. (1) GENERAL REQUIRE-
MENTS. (a) Touching live parts. An employee should never touch with
bare hands ftwo parts at different potential at the same time. He
should never touch with bare hands even a single exposed ungrounded
live part at a dangerous potential to ground unless he is insulated
from other conducting surfaces, including the ground itself, and stands
on insulating surfaces. Employees may be supported by an insulating
support especially designed for the purpose of working on live parts
and whose position can be controlled within narrew limits.

(b) Wire insulation. Employees should not place dependence for
their safety on the insulating covering of wires. All precautions in
this section for handling live parts shall be chserved in handling
insulated wires.

Note: Covering or insulation on a wire may look perfect, but it fre-
quently will not prevent shoek,
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(c) Ewposure to higher voltages. Every employee working on or
about equipment or lines exposed in overhead construction to voltages
higher than those guarded against by the safety appliances provided
ghould as far as practicable assure himself that the equipment o
lines worked on are free from dangerous leakage ov induction or have
been effectively grounded.

(d} Cuiting into insulating coverings of live conductors. When the
insulating covering on live wires or cable must be cut into, the em-
ployee should use a suitable tool.

Note: Recommendation: While doing such work, it is recommended
that suitable goggles be worn to protect the eves, and insulating gloves
to_protect the hands.

When metal sheathing must he removed from cables, it should be done
with special toels which will not injure the insulation. The sheathing
should be cut so as lo ieave ehnough exposed insulation after the con-
ductor has bheen bared to avoid arcing over belween the conductor and
the sheath. If the cable congists of more than one conductor, similar
exposed insulating surface should he left for each conductor, using
insulating separators between conductors, if necessary,

Insulating devices, such asg wood separators, ete., sheuld be examined,
and eonducting dust or chips, sharp edges, or nailg should be eliminated
to avoid defeating the purpose for which the devices are intended.

(e) Metal tapes or ropes. Metal ineasuring tapes, and tapes, ropes,
or hand lines having metal threads woven into the fabrie should not be
used near exposed live parts.

(f) Metal veinforced ladders. Ladders reinforeed by metal in a

longitudinal divection should not be used near exposed live parts.

(2) VOLTAGES BETWEEN 750 AND 8700, No employee should go, or
take any conducting object without a suitable insulating handle, within
6 inches of any exposed live part whose voltage exceeds 750, where it
iz practicable to avoid this, Where safe distance from live parts can-
not be secured by use of the special insulating tools and appliances
furnished, properly tested insulating gloves and sleeves may serve as
the sole portable insulating devices between the person and live parts.

(a) Exception 1: In dvy locations this distance may be less than 6
inches, if insulating devices, such as shields, covers, or gloves are
placed between the person and the part or object.

{b) Exception 2: In dry locations, the distance may also be reduced
if insulating barriers (such as mats, stools, or platforms) are placed
between the person and the ground, and suitable insuiating shields
between the person and all other conducting or grounded surfaces,
which he could accidentally touch at the same time.

{c¢) Ixeeption 3: In all damp or dark loeations, the distance may be
less than 6 inches only if insulating devices are used between the per-
gon and the live parts and also befwveen him and all other conducting
surfaces with which he might otherwise come in contact at the same
time.

Note: Care should be exercised in using insulating gloves to avoid
punctiuring them on sharp edges, especially in making wire splices, It is
generally advisable to wear protecting gloves over insulating gloves.

Under some circumstances it is desirable to cover with protective in-
sutating material any grounded conductor or other grounded metal ag-
jacent to work on live conducters, where the lineman might inadver-
tently contact it while handling a tive conductor,

(3) Vorragms BXCEEDING 8,700. (a) Clewrances from live purts. No
employee should go, or take any eondueting object, within the distances
named below from any exposed live part at or above the wvoltage
specified.
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Digtance in
Operating Voitage Inchs

Distanees for intermediate voltages to be determined by interpolation.

1. Exception 1: In dry locations these distances may be reduced if
suitable insulating guards or harriers are placed between the person
and such part or object. o

2, Exception 2: These distances néed not be maintained if the per-
son uses an insulating support especially designed for the voltage to
be worked on and arranged so that its position can be controlled within
narrow limits.

(h) Guards. If the part is being directly wolked on, the tools or
other mechanical appliances used shall have insulating handles of
sufficient length to permit the operator to maintain the distance speci-
fied in subsection & 142.08(3) (a) preceding.

1, Exception: This does not apply if protective guards are also used
between the person and the live part.

Note: These protective guards may be permanent jnsulating coevers or
shields, or may be disks of insulating material, suitabie for the voltages
to e handled and for the attendant conditions, attached to the handles
of J‘Uc]s{or toois. .

(4) REQUIREMENT FOR TWO WORKMEN. In wet weather or at night ne
employee shall work alone on or dangerously near live lines of more
than 750 volts. '

ta) Exception: Trouble and emergency work ig excepted. |

{6) WHEN T0 KILL PARTS. An employee shall not approach, or will-
ingly permit others to approach, any exposed ungrounded part nor-
mally alive closer than permitted by subsections E 142,08 (1) (2) or (3),
unless the supply equipment or lineg are killed, o

Note: This is to ensure the employee of his own safety and the
safety of those workibg under his direction.

{6) OPENING AND CLOSING SWITCHES. Manual switches and discon-
nectors should always be closed by a single unhesitating motion, and,
if possible, with one hand. Care should be exercised in opening switches
to avoid eausing serious arcing.

(7) Work rroM BELOW. Employees should avoid working on equip-
ment or lines from any position by reason of which a shock or slip
will tend to bring the body toward exposed live parts. Work "should,
therefore, generally be done from below, rather than from ‘ahove,

(8) ATTACHING CONNECTING WIRES AND GROUNDS. (a) Handling com-
necting lnes, In conneefing dead equipment or lines to 2 live cirenit
by means of a connecting wire or device, employees should first attach
the wire to the dead part before attaching it to the circuit, When dis-
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connecting, the live end should be removed first, Loose conductors
shall be kept away from exposed live parts.

(b) Applying grounds. In applying a grounding device to normally
live parts, the device shall be grounded before being brought near the
parts and shall be removed from the live parts hefore being removed
from the ground connection.

(9) HANDIING SERIES CIRCUITS. Secondaries of eurrent transformers
to meters or other devices should not be opened when alive unti] a
jumper has heen connected across the point of opening or the cirveuit
has heen short-circuited elsewheve. Before working on ave lights con-
nected to series circuits, they shall be short-cireuited or (when neces-
saty to avoid hazard) disconnected entively from such cireuits by
absolute cutouts.

(10) StrINGING WIRES. In stringing wires near live conductors, they
should be treated as alive unless they are effectively grounded.
History; Cr. Register, November, 1961, No, 7, eff. 12-1-61,

E 142,04 Killing equipment or lines, (1) APPLICATION OF RULE. (a)
If workmen nmust depend on others for operating switches to kill eir-
cuits on which they are to work, or must secure special authorization
from the chief operator before themselves operating such switches, the
following precautionary measures shall be taken in the order given,
before work is begun on or about the equipment or lines concerned,
ag a means for preventing misunderstanding and accident.

(k) In small organizations the chief operator may himself operate
the switches and disconnectors instead of instructing others to do so,
thus much simplifying and abbreviating the procedure. In certain
cages the chief operator may direet the workman who wishes the see-
tion killed for his own protection to operate some or ali switches neces-
sary himself, thus also abbreviating the procedure. :

(c) In cases where there is no station with regular attendants at
either end of a section of line to be killed for the protection of work-
ers, the rules helow need not apply for disconnection of that end of the
section concerned, provided that the employee under whose direction
that end of the section is disconnected is in sole charge of the section
and of the means of disconnection employed or that the point of dis-
connection at that end of the section is suitably tagged before work
proceeds.

(2) WorkMAN'S REQUEST. The workman in charge of the work ghall
apply to the chiel operator to have the particular section of equip-
ment or lines killed, identifying it by position, letter, color, number, or
other means.

(3) OPENING DISCONNECTORS AND TAGGING. (a) The chief operator
at his discretion shall dirvect the proper persons to open all switches
and air-break disconnectors through which electrical energy may be
supplied to the particular section of equipment and lines to be killed,
and shall direct that such switches and disconnectors be tagged with
a tapg of a distinetive character indicating that men are at work, All
ail switches and remotely controlled switches should also be blocked
where necessary for avoiding mistakes.

- (b) A record shall be made when placing the tag giving the time of
disconnection, the name of the man making the disconnection and the
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name of the workman who requested the disconnection, and the name
of the ¢hief operator.

{c) Where the section of eguipment or lines can be made alive
from 2 or more sourees, all such sources shall be disconnected,

Noter This will apply to work on lines with more than one station,
algo sometimes to work on transformers in banis, rotary converters,
molor generators, switches, and other similar equipment,

{4) STATION PROTECTIVE GROUNDS. When all the switches and dis-
connectors designated have been opened, blocked, and tagged in ac-
cordance with subsection E 142,04 (3), the chief operator shall require
that protective grounds be made upon the lines which have been killed
and that they are reported to him when placed,

(a) Exception: This requirement does not apply under conditions
where the making of such grounds or the conditions resulting from
having made the grounds would be more hazardous than working on
lines without grounding.

(5) PERMISSION TO WORK. Upon reeeipt of information from all
persons operating switches and disconnectors that protective grounds
are in place, the chief operator shall advise the worloman who requested
the killing of the section that the specified section of equipment or linte
has been killed and that he may proceed to work.

(6) WORKMEN’S PROTECTIVE GROUNDS FOR OVERHEAD LINES. The
workman in charge should immediately proceed to make his own pro-
tective grounds on the disconnected lines, except under conditions
where the making of such grounds or the conditions resulting there-
from would be more hazardous than working on the lines without
grounding. Such grounds shall be made between the particular point at
which work is to be done and every source of energy.

(7) PROCEEDING WITH WORK, After the equipment ox lines have been
killed (and grounded, if required by subsection E 142,04 (6) ), the
workman in charge and those under his direction may proceed with
work on the grounded or killed parts. Care, however, shall be taken to
guard against adjacent live cireuits or parts.

(8) PROCEDURE FUR OTHER GANGS. Each additional workman in
charge desiving the same equipment or lines to be killed for the pro-
tection of himself or the men under hig diveetion shall follow the same
procedure as the first workman and seeure similar protection,

{9) REPORTING CLEAR; TRANSFERRING RESPONSIBILITY, The workman
in charge, upon completion of hig work, and after assuring himgelf
that all men under his direetion are in safe positions, shall remove his
protective grounds and shall report to the chief operator that all tags
protecting him may be removed, and shall give his location and report
as fTollows: “Mr. . and men clear and all grounds removed.”
The workman in charge who received the permission to work may
transfer this permission and the responsibility for men under him,
ag follows: He shall personally inform the chief operator of the pro-
posed transfer, and if this is permitted, the name of the successor ghall
be entered at that time on the tags concerned or in the records of the
persons placing the tags and of the chief operator. Thereafter the
successor ghall report clear and shall be responsible for the safety of
the original workmen, so far as this is affected by the removal of tags.
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(10) REMoOvVAL. OF TAGS. The chief operator shall then direct the
removal of tags for that workman and the removal shall be reported
back to him immediately by the persons removing them., Upon the re-
moval of any tag, there shall be added to the record the name of the
-chief operator and workman whe requested the tag, the time of re-
moval, and the signature of the person removing the tag.

(11) REsTORING SERVICE. Only after all protecting tags have been
removed by the above procedure from all points of discormection shall
the chief operator, at his discretion, direct the removal of protective
grounds and blocks and the closing of any or all disconnectors and
switches.

History: Cr. Register, November, 1961, No. 71, eff. 12-1-61.

E 142,05 Making protective grounds. (1) APPLICATION OF RULE.
When making temporary protective grounds on a normally live cix-
cuit, the following precautionary measures shall be observed in the
order given, and the ground shall be made to all wires of the cireuit
which are to be considered as grounded.

(2) GroUND CONNECTIONS. The employee making a proteetive
ground on equipment or lineg shall first connect one end of grounding
device to an effective ground connection supplied for the puipose.

(8) TEsT oF cikcUIT. The normally live parts which are to be
grounded should next be tested for any indication of voltage, the em-
ployee carefully keeping all portions of his body at the distance re-
quired from such parts when alive by the use of suitable insulating
rods or handles of proper length, or other suitable devices.

{4) COMTLETING GROUNDS, If the test shows no voltage, or the local
operating rules so dirvect, the free end of the grounding device shall
next be brought into econtaet with the normally live part and securely
clamped or otherwise secured thereto befores the employee comes within
the distances from the normally live parts specified in subsections E
142.03(1) and (2), or proceeds to work wpon the parts as upon a
grounded part. In stations, remote-control switches can sometimes be
employed to connect the equipment or lineg being grounded to the
actual ground conmnection, On lines it is generally necessary to resort
to portable grounding devices handled directty by means of insulating
handles, rods, or ropes.

{6) REMOVING GROUNDS. In removing a protective ground the em-
ployee shall not remove the erounding device from the ground con-
nection until the device has been disconnected from all normally iive
eurrent-carrying parts.

History: Cr. Register, November, 1061, No. 71, eft, 12-1-61.
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Chapter E 143

SUPPLY SYSTEMS; RULES FOR EMPLOYEES
DOING SPECIALIZED WORK

1 143.0t Supply stations and H 143.06 Communication circuits
switchboards usged in connection with

I 143.02 Meters supply lines

B 143,03 Testing H 143.07 Underground lines

B 143,04 Overhead lines ¥ 143,08 Tunnel and subway

B 143.05 Series sireet lamps

E 143.01 Supply stations and switehboards, (1) APPLICATION OF
RULE. Engineers, machine attendants, switchboard operators, and
helpers shall study and strictly observe the following in addition to
all the general sections E 142,01 to E 142.05 which apply te their
work.

(2) CARE ABOUT MACHINES. Do not allow oil cans, tools, dusters, or
wiping cloths to eatch in moving parts of machinery, In pasgsing any
switchboard or machine in operating, do not touch it unnecessarily nor
allow metal tools or other metal objects to touch the apparatus or con-
nections, Do not use ivon or tin oil cans near field magnets, and use
only dusters and wipers with insulating handles on or about exposed
live parts. Employees about to work on normally moving parts of re-
motely controlled equipment during periods of rest, shall be protected
against their accidental starting by “Men at work™ or equivalent signs
first being placed on the starting devices, and by locking or blocking
these where practicable. All employees shall, before starting any work,
satisfy themselves that all these protective devices have first been
installed. (See section E 142.03), Do not use a metal bar to turn over
the motor of any energized machine, Do not use a metal rule or tape
or metal-reinforced fabric tape near live cireuits, Do not tse air hose
with metallic covering or fittings around live electric apparatus or
conductors, Do not use flashlight with metal case near live parts.

{3} CARE ABOUT LIVE OR MOVING PARTS., {(a) Do not work on or near
exposed live or moving parts unless authorized to do such work, and
then strietly chserve the rules applying.

(b) When working near fuses and circuit breakers or other ap-
paratug which may arc suddenly, be careful to avoid injury from their
operation. )

{c) When working on one section of a switchboard or in one com-
partment, mark it congpicuously and place barriers to prevent your
accidental contact with live parts in that section or adjacent sections,

(d) When working on or near live parts and standing on insulated
stools or ladders, or when otherwise insulated from the ground, avoid
handing metal tools or other objects to other persons who are not
insulated.

(e} Do not stand on, sit on, or pass through belts, whether the belt
ig at rest or in motion.

Blectrical Code, Volume 1
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(4) HANDLING FUSES OR BRUSHES, (a) In handling fuses of more
than 750 volts, use the special rods or tongs and stand on insulating
platforms or mats, where provided., Keep the body as distanct and as
far helow as possible,

(b) Replace or remove link fuses from live terminals and handle
brushes on live equipment only when absolutely necessary, and then
with due precautions.

(5) BATTERY ROoOMS, Smoking, or the use of open flames, or of fools
which may generate sparks, should be avoided except when cells are
not actively gassing and when prior ventilation has been ample.
Sparks from frictional or static electricity should be avoided, as they
may ignite the gas if discharged close to ity source, as at the vent of
a sealed-type cell during overcharging. The electrolyte of storage bat-
teries, and spray containing electrolyte, are somewhat corrosive, par-
ticularly when concentrated by evaporation, and contacet with body or
clothes should be avoided. Do not handle live parts of batteries or
their connections unless standing on insulating platforms or wearing
suitable insulating boots.

{(6) WORKING IN ELEVATED POSITIONS. When working in an elevated
position, especially above llve or moving parts, assure yourself of the
security of your position and support, and take precautions te avoid
dropping {ools or materials.

(7) HANDLING SWITCHBOARD EQUIPMENT. All ungrounded metal
parts of devices on switchboards shall be handled as if operating at
the highest voltage to which any portion of the equipment on the same
gswitehboard panel ig subject, unless the parts are known, by test or
otherwise, to be free from such voltage. When cable plug connectors
are used, do not allow one end to remain hanging loose while the other
end is connected o a live ferminal, In handling instrument cireuits,
never open the secondary of a current transformer while it is alive,

(8) REPORTING CIRCUIT TROUBLE TO CHIEF OPERATOR, Report to your
immediate superior or to the chief operator any unusual conditions of
load and the indication of any accidental ground on an outgoing cir-
cuit.

(9) REPORTING DEFECTS. Promptly report to your superior any dan-
gerous conditions of equipment or surroundings, including defective
tools, switches, or protective devices, or live cases or frameg of appa-
ratus or instruments, ’

History: Cr. Register, November, 1961, No. 71, eff. 12-1-61.

E 143,02 Meters. (1) APPLICATION OF RULE. All meter setters and
testers shall study and strictly observe the following in addition to all
the geneval sections E 142.01 to E 142.05 which apply to their work.

(2) TAPED JOINTS. Never leave joints or loose ends of wires un-
taped unless otherwise protected.

(3) CARE amouT LIVE PARTS, Do not use bare fingers or hands to
determine whether a circuit is alive. Never remove or replace fuses in
live cirenits of more than 750 volis except by means of the suitable
appliances provided.

(4) OPENING CIRCUITS AT SWITCHES. Special care should be exer-
cised in opening cireuits at meter connections unless the cireunits have
been first properly opened at switches.
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{5} CURRENT-TRANSFORMER SECONDARIES. Before working on an
instrument or other device in a current-transformer secondary cireuit,
always bridge the device with jmnpers, so that the circuit cannot be
opened at the device, Never open such a cireuit at meter connections
until it has been bridged elsewhere.

(6) SprcIaL Toons. Use only hand tools suited to the work being
done and so reduce the danger of short-civenits,

(7) REPORTING DEFECTS. Prompily report to your immediate supe-
vior any live meter case or any condition of a meter or its connec-
tions, of the interior wiring or of overhead lines, o» your own or other
utilities, which might endanger life and property.

History: Cr. Register, November, 1961, No, 71, eff. 12-1-61.

E 143.08 Testing. (1) APPLICATION oF RULE. All electrical testers,
helpers, and others working about electrical tests shall study and
strictly observe the following, in addition to all the general rules in
gections B 142.01 to E 142.05. Owing to the diversified character of
testing worlk this study should usually extend also to the special rules
in sections K 143.04 to 143.056.

(2) AUTHORIZATION OF WORK. Do not work on or about equipment
o1 lines without first receiving authorization from the person in charge.

Noter If such equipment or lineg-are under control of a chief operator,
this authorization musi come from him, Thig will include the attaching
of tazgs at the proper points and the observation of all rules for general -
operation in section B 142,01,

(3) CHECKING OF CONDITIONS. (a) Thoroughly familiarize yourself
with all conditions surrounding equipment or iines to be tested before
making any change in these condifions.

(k) Do not make any change in equipment or lines unless you
fully understand the effect of the change.

(¢} Be very careful of capacity effects of transformers and other
high-voltage apparatus, the discharge from which may be very dan-
gerous if passed through the body, Ground the coils before touching
them,

(4) ForeMAN. One properly qualified person shall be in immediate
charge of all testing work, or all of the workmen shall be instructed
as to the work they are to perform and the employee instructing them
shall be considered in charge of the work.

(5) WARNINGS AND BARRIERS. (a} Display danger signs and erect
suitable guards about all equipment or lines under test when in places
where traffic is frequent, if live or moving parts would otherwise he
exposed.

(b} When temporary wiring, belts, pulleys, or other temporary live
or moving parts must be guarded, suitable portable or temporary
guards and warning signs shall be used,

{6) REQUIREMENT FOR TWO0 WORKMEN. No person should work alone
in testing or experimental work on or about parts on which the volt-
ape can exceed 750 volts, except in voutine testing where the Live
parts are properly guarded.

(') REPORTING DEFECTS. Promptly report to your immediate supe-
rior any conditions of equipment or lines under test which may en-
danger life or property.

History: Cr, Register, November, 1961, No. 71, eff, 12-1-61.
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E 143.04 Overhead lines. (1) APPLICATION oOF RULE. Linemen and
assistants and groundmen, in construction, extension, removal, or re-
pair work, shall study and sirictly observe the following, as well as
all the general rules in sections I 142.01 to 142.05 which apply to
their work.

(2) TESTING STRUCIURES BEFORE CLIMBING. Before climbing poles,
ladders, seaffolds, or other elevated structuves, first assure yourself
that the pole, ladder, seaffold, tree, croszarm, messenger wire, cable
car, or boatswain’s chair, or other elevated support, is strong enough
to safely sustain your weight.

Noter Poles may be tested for decay near the ground line with a bar,
screw driver, or other tool, and sounded for decay at the center by
rapping with g heavy tool or block of wood.

If poles or crossarmg are apparently unsafe because of decay or un-
balanced tensions of wires on them, they sghould be properly braced or
puyed before they are climbed.

(3) Usk oF POLE STEPS. I poles are stepped, make use of such steps
in climbing.

(4} UwnsaFe sUPPORTS. Do not support yourself by pins, brackets,
or conductors,

(5) Spuss. Spurs with gaffs worn short shall not be used. The gaffs
on spurs shall be kept sharp, and spurs shall fit propérly. Spurs shall
not be worn on work for which they are not required, nor while men
are traveling to or from work.

{6) CARE ABOUT LIVE PARTS. (a) Do mot go among any wires until
you know their voltage.

(b) Leaning over and crowding through unprotected wirves shomid
be avoided wherever possible.

{¢) Place yourself so that yow will mot be liable {o fall on wires
should an accident oceur.

(d) Do not depend on the insulating covering of wires, and treat
all lines as alive unless they have been properly killed (except com-
munication lines known to be clear).

{e) Avoid use of hand lines or measuring tapes containing metal
gtrands.

(f) In handling dangerous switches or fuses, do so only by means
of suitable insulating handles, rods, or tongs.

(7Y WHEN TOUCHING LIVE PARTS. (a) When working on live equip-
ment or wires never allow any portion of the body to come in contact
with any live or grounded part other than that worked on,

(b) While touching supply wires or equipment, avoid as far ag
possible touching ground wires, guy wires, span wires, metal pipes,
metal poles, metal sheaths, communication wires or equipment, trans-
former cases, hangers, and other metal fixtures.

Note: Communication wires are included prinelpally because of their
liability of being grounded. The other equipment and wires listed may
become either alive or grounded.

YWhile touching communication wires or equipment, metal sheaths,
metal pipes, ground wires, or metal fixtures on poles, avoid as far as
possible touching supply wires or equipment, guy or spahn wires,

(8) PROTECTING TRAFFIC, (a) When working overhead, keep tools
and materials not in use in proper receptacles; tools or materials
should not be thrown to or from the man on the pole, but should be
raised or loweved by means of a hand line, using proper receptacles
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where practicable. Pole holes and obstructions along public highways
and other frequented places shall be protected by watchmen or by
suitable gunards or danger signals so located ag to be conspicuous to
traflie,

{b) When working overhead, or hoisting or lowering materials
above places where frequent traffic occuls, a man should be stationed
to warn passers-by.

Note; 'Where traffic_is lighl, warning signs or barriers may be used
in lieu of watchmen, Where trafiic is congested, it may be necessary to
rope off the space.

(9) AVOID FALLING OBJECTS. Do not unnecessarily stand where you
can be struck by materials dropped by men working overhead.

(10) STrRINGING LINES. (a) Never string wire near live lines except
by means of suitable insulating hand lines or other appliances, Avoid
bringing them in contact with the live wires. Regard them as live
wires of the same voltage because of their liability to come in con-
tact with the live wires.

(b) Never change the straing on a pole by adding or removing wires
until assured that the pole will stand the altered strains.

(e) In stringing wires do not allow them to sag so as fo endanger
vehicles or pedestrians helow, unless traffic is intercepted by watch-
men or otherwise,

(11) REPORTING DEFECTS. Report promptly to your immediate supe-
rior any dangercus conditions of your own or other utilities obsexved
arising from defective ingulators, ping, crossarms, abnormally sagging
wires, etc.

History: Cr. Register, November, 1961, No, 71, eff, 12—1-41,

E 143.05 Series street lamps, {1} APPLICATION OF RULE. All series-
lamp trimmers, hangers, and inspectors shall study and strictly ob-
ser've the following, in addition to the general rules in sections 1§ 142.01
and E 142.05 and the special rules under the sections for overhead
and underground operation, respectively, in sections E 148.04 and E
148.07 which apply to their work,

(2) PRECAUTIONS ON SERIES CIRCUITS. Series lamps and devices in
series ecircuits should always be treated as alive unless disconnected
by absolute cut outs or protected by the grounding of the cireuit.

(3) HANDLING SERIES Lamps. Trimmers, inspectors, or patrolmen
shall wear suitable insulating gloves and stand on insulating stools,
platforms, or tower wagons, or on dry, well seasoned wood poles while
touching series lamps or their eué outs, when these are alive. Where
ingulating stools, platforms or tower wagons are used which provide
sufficient insulation from ground for the voltages to be handled, the
insulating gloves may be dispensed with.

{(4) BRIDGING SERIES LAMPS, Before working on lamps or other de-
vices in live series circuits always bridge the device with jumpers
stuch as serieg lamp eut outs usually provide.

Note: This will insure that the circuit will not be opened at the de-
vice, and possibly be completed through your body or will noi are at
the point of opening and burn you.

(5) TESTING SERIES LAMP CIRCUITS. Series lamp cireunits should not
be tested at their full operating voltage unless it is impracticable to
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test otherwise, Tests should be made only in accordance with a time
schedule, concerning which all persons whose safety may be affected
are informed.

(6) PERIODICALLY DISCONNECTED CIRCUITS. If cireuits, such as series
lamp civeuits, are not effectively grounded during the idle peviod, all
rules for handling live parts shall be strietly observed,

(7) REPORTING DEFECTS. Report promptly to your immediate supe-
rior any abnormally sagging wires, broken insulators, leaning poles,
defective pole steps, broken globes or lamp supports, and other de-
fects giving rigse to a dangerous condition of your own or other ufil-
ities, or any indication of voltage on lines supposed to be dead.

History: Cr. Register, November, 1961, No. 71, eff. 12-1-61,

E 143.06 Communication ecirenits used in connection with supply
lines. (1) APPLICATION OF RULE. All men working on or near tele-
phone and telegraph circuits operated in connection with supply lines
shall study and strictly observe the following in addition to all the
general rules in chapter E 142 and the special rules in sections E 143.04
and E 143.07 which apply to their work. For rules governing the op-
eration of commercial communication lines see chapters B 144 and
E 145,

(2) TITLE OF OFFICIAL IN CHARGE. In those rules where the words
“chief operator” are used the official in charge of safeguarding operva-
tion is to be understood.

(3) PRECAUTIONS BEFORE CLIMBING POLES., Make a careful inspec-
tion to ascertain if possible whether there are any crosses with supply
civeuits before climbing poles or other structures to work on or about
communication wires, especially where such poles or structures are
occupied in common with, or located near power civeuits. Apply me-
chanieal tests as far as practicable to messenger wires before trusting
the wires to carry your weight,

{4) APPROACHING SUPPLY WIRES. Avoid contact with all wires other
than those you know to be communication wires, assuming such other
wires always fo be alive, Do not appreach any supply wire or supply
equipment within the distances given in subsections B 142,03 (2) and
(3), unless you can comply with all the rules under that chapter as
far as they apply.

Note! Communication wires in trouhle may be in contact with supply
wires at some distant point, and should be treated with proper care.

(5) ToUCHING EQUIPMENT. (a) While handling communication
wires, metal sheaths, or communication equipment avoid touching guy
or span wires and supply wires or equipment, Especially avoid stand-
ing on or touching transformer eases, hangers, o1 connections,

(b) While fouching open communication wires avoid contact also
with grounded parts, such ag sheaths and ground wires.

(6) STRINGING WIRES. {2) When stringing wires or cables over or
under supply lines avoid any possibility of their coming in contact.
Do not string them above live supply lines where it is practicable to
avoid it.

{(b) Where liability of contact cannot be entively avoided, the lines
being handled shall be treated as alive (unless they are effectively
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grounded), and the rules of section B 142.08, so far as they are appli-
cable, shall be carefully observed.

(7) REPORTING DANGEROUS CONDITIONS. Promptly report to the
proper official abnormally sagging wires, broken or defective insula-
tors, pins, crossarms, defective poles, or any other dangerous condi-
tions of your own or other utilities.

History: Cr. Register, November, 1961, No, Ti, eff. 12-1-§1.

E 143.67 Underground lines, (1} APPLICATION OF RULES. All cable
gplicers and other workmen in underground construetion or operation
shall study and strietly observe the following, in addition te the gen-
eral rules in sections E 142,01 to E 142.05, which apply to their work.

{2) GUARDING MANHOLES, HANDHOLES, AND STREET OPENINGS, When
removing manhole or handhole covers or making excavations,
promptly protect the opening with a barrier, temporary cover, or other
suitable guard, and see that danger signals or red lights are dis-
played in a lpcation conspicuous to the #raffic until permanent covers
are in place or the excavations are filled,

Exeeption: Red lights are not required on private right of way or
at other locations not accessible to vehicular or pedestrian traffic.

{(3) TESTING FOR ¢AS. Do not enter manholes until you have assured
yourself that the manholes are free from dangerous gases, by testing
with approved testing deviees, by ventilation, or by other adeguate
methods. (See section E 145,03(2), for testing for gas).

(4) WATCHMAN 0N SURFACE AT MANHOCLES. Do not enter a manhole
unless a temporary cover is placed over the opening or a watchman
is stationed at the surface. Where any gas iz liable to be present
always see that the watchman is stationed at the surface, Where any
hazard is involved do not leave a manhole unwatched until all work-
men are out,

(5) AvOIDING FLAMES. Do not smoke in manholes and avoid as far
ag practicable open flames or torches in or near manholes, Avoid
sparks in handling live parts or cable sheaths, and aveid jgniting the
flux in soldering and wiping joints. Tn using hot parafiin see that it
does not reach g temperature at whieh it will ignite, (See subsection
E 145,03(4) for avoiding flames).

(6) PULLING CABLES. When pulling in cables make sure that the
gear cannot shp so as to injure workmen. Avoid the danger of hav-
ing the hands drawn into the tackle by the pulling line.

(7) UNIDENTIFIED CABLES, If lines and cables are mot properly
identified by markings or positions, do not work upan them.

(8) TESTING AND SPLICING LIVE CABLES. Always ascerfain, if prac-
ticable, whether cpbles are alive, by testing with the test devices
provided, before cutting into the cable sheaths, Live cable should be
spliced only by men experienced in the work, and they should use
extreme caution and suitable devices in so doing.

(9) RrPorRTING DEFECTS, Promptly report to your immediate su-
perior any dangerous condition of your own or other utilities,
whether nhserved in underground gr overhead congtruction, Particu-
larly report insanitary conditions, gas, or missing cable fags in man-
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holes, and abnormally sagging wires or broken supports in overhead
construction.
History: Cr. Register, November, 1961, No. 71, eff. 12-1-61,

E 143.08 Tunnel and subway. (1) APPLICATION OF RULE. Tunnel
and subway electriciang, operators, and others working on or about
underground electrical equipment (not in stations, substations, or In
underground conduit systems) shall study and strictly observe the
following, in addition to the rules in sections E 142.01, T 142.02, &
14203, E 143.01 and E 143.07, so far as they apply to their work.

(2} DANGEROUS 1OCATIONS. The value of insulation (insulating cov-
ering) as protection from shock is reduced by the dampness usually
present in these and similar locations, The restricted spaces often
bring the worker closer to equipment and wires than in other kinds
of electrical work, and the imperfeet illumination also makes special
care necessary to avoid contacts, The human body and all surround-
ing surfaces becomes more conducting where dampness exists, and
electrical shocks are, thevefore, more severe,

(3) LIVE ELECTRICAL PARTS. Before handling any electrical equip-
ment or wires make sure whether they are alive or dead.

Note: It is not advisable to work on Iive equipment or wires when the
current can he shut off without interrupting necessary operations.

(4) UNAUTHORIZED WORK. Never touch or disturb any electrical
equipment or wires without being authorized,

(6) STaNDING ON @GROUND. (2) Do not touch any electrie wire,
cable, or third rail, no matter how well it is insulated, while you are
standmg on the glound or on a grounded conducting surface, such as
a pipe, track, or rail.

(b) Do not touch the metal frame or case of a motor if it is un-
grounded, and you are in contact with ground or a grounded object.
' Note: Remember that water and the surfaces of damp ground are con-
ducting, Insulation on a wire may look perfect, but it frequently will not
prevent shocls,

{6) CarrviNG T0OLS. In carrying tools or metal implements in pas-
sageways containing electric wires, especially near exposed wires,
never permit the fools or implements to touch them, In particular, do
not earry such objects on the shoulder when there are conductors
overhead. Do not travel on that side of passageways where third rails
or side trolley wires are exposed.,

{7) HANDLING AND REPAIRING LIVE PARTS. (a) When necessary to
handle or repair live trolley wires, third rails, eables, motors, or other
electrical equipment, wear suitable insulating gloves or stand on the
waterproof insulating mats or platforms provided, or obtain dry wood
free from metal.

(b) Before handling or making use of any elecirical ecable, care-
Tully examine it to make sure that its insulation is not injured.

(8) INSPECTION OF PORTABLE CABLES., Portable eables should be in-
spected at least once daily during the period of their use.

(9) HANDLING PORTABLE DEVICES. In handling portable motors or
lamps, first make sure that the external metal frame is not alive by
contact with or leakage from live parts within. Have such portable
equipment inspected at least once daily during the period of their
use.
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(10) Fusks AND SWITCHES. Never handle fuses nor close switches
or cirenit-breakers unless you are authorized to perform that special
duty, and then use the insulating handles or rods provided. Before
closing, switches first make sure thaf you are not endangering other
persons.

(11) INJURING CABLES AND WIRES, Do not fire shots (blasting),
handle tools, or performn other work in such a manner as to injure
cables or wires in the vicinity. If in doubt, consult your superior.

(12) TEMPORARY WIRING. (a) Never use bare conductors nor ar-
vange for earth return in the wiring of any temporary circuif,

Note:r This particularly applies to the temperary portions of shot-
firing cireuits and to the leads of portable motors and lamps.

{b) Never employ temporary circuits without seeing that they are
installed at the junction with the permanent wiring, suitable discon-
necting switches or plug connectors, arranged to disconnect all con-
ductors of the temporary circuit by a single operation,

(¢) For shot-firing civcuits, their disconnectors should be left open
until the shot is to be fired, and should preferably be arranged for
locking in the open position.

(13) GENERAT, PRECAUTIONS. Never get on or off locomotives or cars
on the side where the trolley wire or third rail is located. Do not place
combustible or explosive materials near elecivic wires, trolley tracks,
third rails, or motors. Do nothing that will cause sparking, or expose
parts that may arc or spark during operation, if any explosive gases
may bhe present.

(14) REPORTING DANGEROUS CONDITIONS. Promptly report to your
superior any dangerous or unusual conditions observed. In particular,
report the presence of gas, broken insulators, bad insulation on wires,
defective third-rail construction, live frames of motors, broken ground
wires on motor frameg, and sparking, arcing, or ghocks noticed at any
point. Report also any fallen, crossed, or abnormally sagging wires,
whether electric wires or not. This includes trolley wires at switches
and ecrossings and wires injurved through falling roofs.

History: Cr, Register, November, 1961, No. T, eff, 12-1-81,
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Chapter E 144

COMMUNICATION SYSTEMS; RULES
FOR EMPLOYERS

B 14401 Distribution and en- i 144,03 Instructing employees

forcement of rules I 144.04 Qualifleation of employ-
© 144.02 Address list and emer- ees
gency rales I 144.05 Protective devices

E 144.01 Distribution and enforcement of wrules, (1) DISTRIBUTION.
The employer shall furnish to each regular employee working on or
about commereial telephone or telegraph equipment or lines, safety
rules governing his conduct while sp engaged, and shall take suitable
mesns to secure the employee’s compliance with the same,

(2) ForM. The safety rules furnished to any employee may be in
sueh form as the employer may determine is best suited to the needs
of individual employees. They shall, however, include the principles
set forth in the following rules, or at least such part thereof as is
applicable to the work in which the employee is engaged, and shall
not conflict with thege rules,

(3) INTERPRETATION, If a difference of opinion arises with regard
to the meaning or application of these rules, or as to the means nee-
essary to carry them out, the decision of the employer or his author-
ized agent shall be final, subject to an appeal (il taken) to the regula-
tive body having jurisdiction.

Histery: Cr. Register, November, 1861, No, 71, eif. 12-1-61.

E 144.02 Address list and emergency rules. (1) The rule books
should contain or be accompanied by the following:

(a) A list of names and addresses of those physiciang and mem-
bers of the organization who are to be called upon in emergencies.

(b} A copy of rules for first aid, an approved method of resusci-
tation, and five extinguishment,

(2) These should also be kept in conspicuous locations in eentral
offices, on line wagons, and in other locations where the number of
entployees and nature of the work warrants.

Mistory: Cr. Register, November, 1961, No. 71, eff. 12-1-61.

E 144.03 Tnsiructing employees. (1) Employees regularly working
on or about eommunication equipment or lines, if their duties render
such training necessary, shall be thoroughly instructed in approved
methods of first aid, an approved method of resuscitation, and fire
extinguishment, and if advisable, regularly drilled.

{2) Groups of employees, such as commercial telephone operators,
shall be thoroughly drilled to make prompt and oxderly exit from
buildings in case of fire.

History: Cr. Register, November, 1961, No. 71, eff, 12-1-61.
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E 144.04 Qualification of employees, The employer shall use every
reasonable means and precaution to assure himself that each em-
ployee is mentally and physically qualified to perform his work in
accordance with these rules.”

E 144.05 Protective devices. (1) There shall be provided in con-
spicuous and suitable places in stations and on line wagons a sufficient
supply of suitable protective, first-aid and fire-extinguishing equip-
ment to enable employees to meet the requirements of these rules,
Such devices and equipment shall be inspected or tested to insure
that they are kept in good ovder and in dependable condition and
shall not be used unless so inspected or tested, The following is a list
of suitable devices and equipment, the kinds and numbers of which
will depend on the requirements of each case:

(a) First-aid outfits.

(b) Insulating wearing apparel, such as insulating gloves, boots,
and shields.

(¢) Safety belts.

(d) Fire-extinguishing apparatus.

History: Cr, Register, November, 1961, No. 71, eff. 12-1-§1.
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Chapter E 145

COMMUNICATION SYSTEMS; RULES
FOR EMPLOYEES

1]
Ao}

&

145.01 General precautions W 14503 Underground lines
145.0%8 Overhead lines

F 145.01 General precautions. (1) HEBDING WARNINGS, WARNING
oTHERS. Employees should cultivate the habit of being ‘cantious, heed
warning signs and sighals, and always warn others when seen in
danger near equipment and lines,

(2) INEXPBRIENCED EMPLOYEES. No employee shall do work for
which he is not properly qualified on or about equipment or lines,
except under the direct supervision of an experienced and properly
qualified person.

(3) ELECTRICAL SUFPLY EQUIPMENT OR WIRES, Workmen whose
duties do not require them to approach or handle electrical supply
equipment and wires should keep away from such equipment or wires.
Flectrical supply equipment and wires should always be considered as
alive unless positively known to be dead.

(4) SAFE SUPPORTS AND SAFETY BELTS. (a) Safe supports. Em-
ployess should not support themselves on any portion of a tree, pole
structure, lamp bracket, or similar fixtures on poles, scaffold, ladder,
voof, skylight, or other elevated structure without first making sutre
that the supporis are strong enough, reinforeing them if necessary.
Portable ladders should be in a safe position before being climbed.
The slipping of a ladder at either end should be carvefully guarded
against, especially where the supporting surfaces are smooth or
vibrating. Insecure makeshift substitutes for ladders should net be
used. An employee should never trust his weight on thin wooden
boxes, sinks, washbowls, window shelves, or chair backs. A ladder
should not be placed upon a box, barrel, or other movable or insecure
object. Care should be taken to see that chairs, rolling ladders, and
similar equipment are in first-class condition before being used.

(b) Safety belts. Employees should not work in elevated positions
unless secured from falling by a suitable safety belt or other ade-
quate means (sometimes including suitably located pole steps). Be-
fore an employee trusts his weight to the belt, he should determine
that the snaps or fastenings are properly engaged and that he is
secured in his belt.

(¢) Safety ropes. Ropes used for supporting boatswains’ chairs,
platforms, or for other purposes on which the security of the em-
ployee depends shall be frequently inspected to assure that they ave
maintained in good condition.

(5) DUTIES oF FOREMAN, {a) Duties, Each foreman in charge of
work shall see that the safety rules are observed by the einployees

_ Hlectrical Code, Volume 1
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under his direction. He shall make all necessary records; reporting to
his superior when required. He shall permit only authorized persons
to approach places where work ig being dome, He shall adopt such
precautiong as are within his power to prevent accidents, and pro-
hibit the use of tools or devices which are defective, or not suited to
the work in hand.

(h) - Quualified guides. The qualified person accompanying unin-
structed workmen or visitors near electrical equipment or lines shall
take precautions to provide suitable safeguards and see that the
safety rules are observed.

(6} HANDLING LIVE PARTS. No employee should touch, with bare
hands, any exposed ungrounded live part of more than 150 volts to
ground, unless he is insulated from other conducting surfaces, includ-
ing the ground itself, When employees must touch, at the same time,
two parts between which a congiderable potential exists, insulating
gloves or other protection shall be used.

(7) POWER CIRCUITS IN CENTRAL OFFICES, (a) When making repairs
on electrie light or power cireuits, the cirveuits shall, whenever pos-
sible, be made dead.

{(b) Where practicable, moving apparatus, as, for example, a fan,
shall be stopped before working upon it.

(¢) None other than duly authorized persons shall be admitted to
central-office transformer vaults or battery rooms.

(d) Care shall be used while working on or near circuits of more
than 150 volts to ground, particularly in alternating-current districts.

(8) HANDLING FUSES OR BRUSHES, (a) When working on the
brushes of a machine in operation, employees shall use care net to
break a circuit, the flashing of which may injure the eyes or bwm the
hands. If it is necessary to remove a brush from the holder, the
machine shall be shut down.

(b} When inspecting or changing fuses, care should be taken to
prevent injury to the eyes. If it is necessary to handle the fuses, the
eircuits should be cut off, if possible.

(9) BATTERY ROOMS. (a) Smoking, or the use of open flames, or of
tools which may generate sparks, should be avoided except when
cells are not actively gassing and when prior ventilation has been
ample, Sparks from frictional or statie electricity should be avoided
as they may ignite the gas if discharged close to its source, as at the
vent of a sealed-type cell during overcharging. The electrolyie of stor-
age batteries, and spray containing electrolyte, are somewhat corro-
sive, particularly when concentrated by evaporation, and contaet with
body or clothes should be avoided.

(b} Do not handle live parts of batteries or their connections unless
adequate precautions are taken to avoid shoek,

History: Cr. Register, November, 1961, No. 71, eff. 12-1-61,

E 145.02 Overhead lines, (1) PRECAUTIONS TO BE OBSERVED BEFORE
CLIMBING STRUCTURES. (a) Before climbing poles, ladders, seaffoids,
or other elevated structures first assure yourself that the pole, ladder,
seaffold, tree, crossarm, messenger wire, cable car, or hoatswain’s
chaiv, or other elevated support iz strong enough to safely sustain your
woight.
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{b) On pole-replacement work ¢ pole shall be climbed for thie pur-
pose of clearing it of all wire and cables without first guying or brae-
ing the pole securely.

(e) If poles or crossarms are apparently unsafe beecause of decay,
or unequal pulls of wire on them, they should be preperly braced or
guyed, if necessary, before they are climbed.

(d) An uncoiled hand line, rope, or wire of any sort should not be
fagtened to the employee while climbing a pole, but where this must
be done the employee should exercise due care to prevent the line
from catching on obstructions. :

{¢) In climbing poles careful watch should be kept for nails or
other foreign attachments which might catch in the clothing and
cause a fall.

(2) USE oF POLE STEPS. (a) When poles are stepped make use of
guch steps in climbing, first making sure that the steps are firmly set
in solid material before trusting your weight upon them. Pay particu-
lar attention, on icy poles, to each step.

(h) Do not support yourself by pins, brackets, or conductors.

(%) Spurs. Spurs with gaffs worn short shall not be used. The
gaffs on spurs shall be kept sharp and spurs shall fit properly, Spurs
shall not be worn on work for which they are not required, nor while
men are traveling to or from work.

(4) APPROACHING SUPPLY LINES. {a) Avoid contaet with all wires
other than those you know to be communication wires, assuming such
other wires always to be alive. Communication wires in trouble may
be in eontact with supply lines at some distant peint, and should be
treated as live supply lines unless known to be free from any danger-
ous voltage.

(b) Do not approach any supply wire or supply equipment within
the distances given in section E 142.08 under chapter E 142, unless
you comply with all the rules under that section,

(5) TOUCHING EQUIPMENT. While handling communication wires,
metal sheaths, or communication equipment avoid touching trolley ov
are-lamp span wires and supply lines or equipment. Especially avoid
standing on or touching transformer cases, hangers, or eonnections.

{6) CARE ABOUT ELECTRICAL SUPPLY LINES., (a) Do not go among any
wires until you know their voltage.

{b) Leaning over and cvowding through unprotected supply wires
should be avoided wherever possible.

{c} Place yourself so that you will not be liable to fall on supply
wires should an accident oecur.

(d) Do not depend on the insulating covering of wires, and treat
all wires as alive unless they have been killed properly (except com-
munication wires known to be clear).

(e) Treat also as alive all wires (unless thoroughly grounded)
which are being strung near supply wires; regard them ag being of
the same voltage as the supply wires,

(£) Avoid use of hand lines or measuring tapes containing metal
strands.

{2) When necessary to work in the vicinity of supply wires, trans-
formers, and similar equipment assure yourself before starting work

Electrical Code, Volume 1
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that the position of the bedy is such that should you momentarily
forget yourself or fali, no portion of the body will come in contact
with the foreign wires o1 equipment, Have the supply civeuits killed
whetre possible before approaching them.

(h) Railway span wires, pull-offs, and trolley brackets shall be
treated as if alive, even though equipped with strain or other insula-
tors.

(7) STRINGING WIRES. (a) Never string wires near live cireuits ex-
cept by mmeans of suitable insulating hand lines or other appliances.

{b) Avoid the use of single or paired wires as a substitute for a
hangd line.

(e) Wires should not be strung above live circuits operating at more
than 750 volis, unless the wires being strung are effectively grounded
or otherwise suitably protected, or in handling them all the precau-
tions are observed as provided in section E 142.08, for work on parts
at the voltage of the eircuits concerned, and the spacings maintained,

(d) Never change the strains on a pole by adding or removing
wires until assured that the pole will stand the altered strains.

(e) When wires are being pulled wup on corner poles employees
should stand in such a position that they canmot be struck by the wire
in case it slips.

(f) Where it i3 necessary to remove communication wires below
which are supply wires, power should be shut off of the supply wires
wheve possible, and, if this is not practicable, rope cradles and suit-
able guards should be erected. Extraordinary eare should be exer-
cised to prevent the commumication wires from szgging into the supply
wires.

{g)} In stringing wires, cables, messengers, span wires, or guys do
not allow them to sag s0 as to endanger vehicles or pedestrians be-
low, unless traffic is intercepted by watchmen or otherwise. This may
necessitate keeping a watchman at the coil or reel. When stringing
wires for lemg distances, precautions shall be tazken to prevent the
possibility of vehicles or pedestrians coming into contact with the
wires at the intersecting streets or highway crossings.

(8} PROTRCTING TRAFFIC. (a) When working overhead, keep tools
and maferials not in use in proper receptacles; tools or materials
should not be thrown to or from the man on the pole, but should be
raised or lowered by meang of a hand-line, using a proper receptacle,
if practicable. Also tools and loose materials should not be left at the
top of poles, ladders, or other elevated structures,

(b} Workmen shall not stand where they are liable to be struck by
materials dropped by men working overhead.

{c) Pole holes, open manholes, excavations, and obstructicns along
the public highway and other frequented places shall be protected by
watchmen, barriers or suitable guards, warning signs, or danger sig-
nals so located as to be conspicuous to traffie,

(d) When working overhead or hoisting or lowering materials abhove
places where traffic occurs, a man should he stationed to warn
passershy,

(e) Where traffic is light, waining signs may be used in lieu of
watchimen. Where traffic is congested, it may be necessary to rope off
the gpace.
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(9) REPORTING DANGEROUS CONDITIONS., An employee should report
as soon as practicable to his superior or some suitable authority any
obvious hazards to life or property ohserved in connection with any
electric equipment or lines, Any imminently dangerous conditions shall
be guarded until they ean be made safe.

HMistory: Cr. Register, November, 1961, No, T, eff. 12-1-61,

I 145.03 Underground lines, (1) GUARDING MANHOLES, HANDHOLES,
AND STREET OPENINGS. When removing manhole or handhele covers or
making excavations, promptly protect the opening with a barrier,
temporary cover, or other suitable guard, and see that danger signals
or red lights are digplayed in a lIocation conspicuous to the traffic until
permanent covers are in place or the excavations are filled.

(a) Exception: Red lights are not required on private vight of way
or at other locations not accessible to vehicular or pedestrian traffic.

(2) TesTING FOR GAS. (a) Do not enter manholes until you have
assured yourself that the manholes are free from dangerous gases,
as indieated by approved testing devices, by ventilation, or by other
adequate methods,

(b} When work is being carried on for any length of time in man-
holes where gas collects, suitable ventilation shall be provided, or
tests with the safety device should be repeated at regular intervals to
make certain that gas is not aceumulating in the manhole in danger-
ous (uantities.

(3) WATCHMAN ON SURFACE AT MANHOLE. Where any hazard to the
workmen ig involved observe the following:

{a) Do not enter a manhole unless a man is stationed at the sur-
face.

(b) Do not leave a manhole unwatched until all workmen are out.

{4) AvompING FLAMES. (&) Do not smoke in manholes, and avoid
as far as practicable open flames or torches in or mear manholes.

(b) If it is neeessary to illuminate a manhole, electric lights only
should be used. When doing this, it should be known that the leads,
sockets, and connections are well insulated and in good condition in
order to avoid the possibility of a spark. Speeial attention should be
paid to the sparking of any motors used for ventilating purposes.

(¢) Avoid sparks in handling live parts or cable sheaths, and
avoid igniting the flux in soldering and wiping joints, In using hot
paraffin see that it does mot reach a temperature at which it will
ignite.

(d)} In central-office cable vaults, tests shall be made for the pres-
ence of gas before using exposed flames, and such flames shall not be
used in vaulis where gas collects.

(5) PuLLING CABLES. When pulling cables, make sure that the gear
cannot slip so as to injure workmen, Avoid the danger of having the
hands drawn into the tackle by the pulling Hne.

(6) REPORTING DANGEROUS CONDITIONS. Promptly report to your im-
mediate superior any dangerous condition of your own or other ufil-
ities, whether observed in underground or overhead construction.
Particularly report unsanitary conditions, gas, or missing cable tags in
manholes and abnormally sagping wires or broken supports in over-
head econstruction,

IMistory: Cr. Register, November, 1961, No. 71, eff. i2-1-81.
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INDEX

Volume No. 1

References are ko sections unless othenwise noted. The following abbreviations arc
used, Def. for definitions; Chap. for chapter,

A
Abandoned LIES ... ..ot it it e i et bt e e E 121.04{2)(c)
Aceessible (def. 1) .o iun ot i e i E 101.02
Accessibility of
conductors In manholes ... . i i e i E 120.04(1)
T N E 11701
grounding conduckDrS .., ... .t e i e e i E 103.08(1)
3 T E 121.03
Hve Parls . ..ottt i e s s e E 113.02(2)
TOADMOIESE o4 vt a s e s e r e et e s e E 129.01(3)
overhend TINES ... v inir i i e i i i et e i E 121.03
station equipment ................ E 113.62(2), E 11701, E 118.01(3) & (4}
SUPPly HRES oo vvvirin et e e e e e E 121.03
switchboards ... v i e e e e E 118.01, E 143.01
switches .. ... e E 117.01, E 121.07(1)
underground LRes . ... .ttt e e iy E 129.01
WOTKINE BPACE oot i i ii i it ir s aanar e st E 112.06
A vt e e E 114.01, E 143.01(5)
Fmes L. e e s E 111.01(2)(c), B 112.04(2), E 114.02
resistive COVETINES .. . i it iaranar vt anrrrr i anrannssngansnnn E 114.06
Additions, application of orders to ... .. ... i i i i e E 20.13(2)
Address Hsts ... . .. e E 141.01(3)(a), E 144.02
Adjustable speed MOLOY ...ttt i i i i i ey E 113.01(5)
Adjusting lightning arresters .. ..ot a it ....E 110.05(2)
Administrative anthority (def. 3) ... ... ... .. i e E 101.02, E 2.02
applicrtion and waving of vules by ... . ... v i e E 20.13
Alive (def, d) ... e e e i E 101,02
by leakage .. .. e e e e e e E 140.03
Allowable !
fibre stresses wood poles ... .. ...l e, E 128,02 (Table 18)
unit stresses, SEEBl ... e e E 128.02 (Table 18)
Alternating—Current circuits .. .. ... ... i i i e i e E 103.02(2)
ground conMmections ... ... ... e i e e E 103.07
made electmode ... vt e et e E 103.08(4)
ANGHOYE v a vty b e e e e E 103.08(4)
L LT 1T 1T E 103.08
grounding condueior ...t i e e s e i e E 103.08
size and CADRCILY .. .. ... i e i E 103.08
ground resistanCe . ... ... i E 103.09
Anchors and BUYS ...t e e e e E 103.08(4), E 128.03
Angles in line, strength . ... ... i i i e i s E 128.03(1){d)
Tonding 8F ..o e e E 125.03(2) (4}
wie of guys With .. uv i it i vy ey E 128.03(1)
Antislip treads .o i e e e s e E 111.03(5)
Antenna, community (def, 23) ....... ... .. E 101.02
conflict (def, 38) . .. i e e e E 10102
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Apparatus
location relative to climbing Space . .......verer i IL 123.07(4)
Apparent sag, of span {def. 135(b}) ...t E 101.62
at any point (def. 135{a)) ... i i E 101.02
Appliances, electrical (def. B) ... ... 0.t E 101.02
branch cireuit (def. I2) ... ... . . .. .. E 101.02
fire-extinguishing ... oo E 111.04
Application of loads ... ... .0 e E 125.03(5)
Application of rules ............ .0t E 20.13, E 103.01, E 110.01,
E 120.01, E 140.01
comnunication CIrCUHS .. ... ...t i i e E 143.06(1)
RO &ttt e e e e e B 103.01
IO o e e e e e E 20.13(1)
killing equipment and Hnes . ... o . e e E 142.04
L E 143.02
overhead Yines ... L. L E 143.04
protective groundls ... e e e, E 142.05
series street Hghls ... o L e E 143.05(1}
speeialized Work .. ... i e e e Chap. 143
Supply equiDMEnt .. ... e e e b e E 110.01
temporary installabions . . ... i e e e B 20.13(3)
L2521 E 20.13(4), E 143.03(1)
tunnel and SubWaAY L. et e e E 143.08(1)
undergronnd Lnes ... e E 143.07(1}
WAIVEIS o e e e e e E 20.13{(1)
Approval Of Ines ...t e e e E 122.05
Approved (def. ) ..t e e E 101.02
materials L e e E 20.11(1}
methods of installation ........... ... . e, E 20,11(2)
Arcing ab Isulalors .. ... e E 127.08
Arcing Parts ... E 117.08, E 119,05
BT & ottt e e e e e e E 119.05
Huhtning Arresters . .. ...t e i e e E 119.05
PIECAHONS .« ottt i e e e e e s E 142,01({8)
Shielding ..o et E 117.08
Arcing shields ... ... ... e E 113.02(4)
AYC IAINDE . o e e E 128.07(5)(f)
Armored cable (def. B) ... ... i i e E 101.02
oI L e e e e e e E 103.03
Avrangement of equipment ... ... i Chap, E 111, E 121.07
BB Lt e e e e e e e E 141.02(4)
station and subSEAHONS . ... . i e e “Chap, E 111
switchboards ... . e Chap. E 118
SWICHES L v i e e e Chap, E 117, E 121.07
Arresters (see lightning arresters) ...,........... E 103.02{2)(f), B 103.10(1){xn),
E 111.05(4), Chap. 119
Artificial grounds ...... ... ... 0., E 103.07(3), E 103.08(4), K 103.0%
Assumptions for stress caloulnbion ., .. ... . .iieret it s E 12601
Attachment of
conductor to insulabor ..... .. ... E 126.02(5), E 126.03(8)
Tightning x0ds ... e i e e e, E 103.10(1){d)
wires and grounds .. ... e e e E 142.03(8)
Adtachment plugs ... .. e e E 111.02(4)
AMENANCE 1 u ittt i i e e e e e e E 141.02
Authority (def. 10) ... . . e e e E 101.02
in charge of aperation .......... .. . . E 141.01(6)(a)
of Aeputy . e e e E 141.01(8)(h)
Authorization
FOr WLl L e e e e E 142.02(4)
Automatic (def. I1) oo e e L 101.02
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Automatic cutout and grovmding conductor ..o ee s e, E 103.06(1)
Auxiliaxies ... e s e E 113.03(3)
Availability of water pIPes ... . oo E 103.07
Averaging, adjacent poles ... o e e E 126.02{1){a)
LT e 1111 W N E 125.03(4)
Avoiding, flames ... ... i e et e E 143.07(5)
shack ........ I E 142,03
Avoidance of conflict .. ..o e E 122.02
Avoidance of current Aow over grounding conductor ... ..o E 10302(3)
B
Bare, COmUGLOIS oo v v e et a i e e e E 116.03
Bare grounding condUelors ... .. ..o e & 103.06
Bare parts, separation of . ... o E 112.06, E 118.05
Barviers for
COMAUCEOES 4 - v ot vt v vt s st e e e e e E 112.05(3)
coupled machines . ... i e ve.- B 11303
LISCOMMEELOIE v v vt e e e e s iem i es i e anaaaa e aas E 112.05(3)(f)
protection of Erafic ... ie e e E 142.02(8)(a)
rotating mechinery . ... ... 0 eirirraiain i E 112.03(1), E 113.02
switchboard oquipment .. ... ... i s E 118.05, E 118.07(1)
BESHILE v e v iie et et n e E 143.03(5)
56 OF BMDIOYEES . oottt e e e E 143.03(5)
WOTKITIE SDACE 4 i v v vy vnemnaenae s bns v anrorsasansnnenss E 112.05, £ 123.08
Baskets, work From .. ..ot e e e E 142.03(1}
BatieIfes .. vvvvsrenenrirnn e Chap. 114, E 143.05(1), E 145.01(9)
emergency HEDHE .o i i E 111.02
BAEEEY TOOMIS .« oottt vs s th s neae ceonse s santianarrir Chap. 114, E 145.01(9)
FOOES v v e s e e E 114,06
guarding Tive parts ... oo E 114.08
FIUIIIHOI & v it e et i s st cm e e e e L 114.09
olInE i e e E 143.01¢5), E 145.01(9)
SUPDY SEABOMS .+ o0 vy v v v e e et e ... E 143.01(5)
SUDDOIES 11+t v oty v ot e e e e E 114.05
L2111 < WO E 114.03
R 1371 Te N T R ] E 114.07
By T Y E 143.01(5), E 145.01{9)
Bolts, goarding of .. oot e e e E 112.03
safely oL i e e E 141.02{7), E 142.01(10), E 144.05,
B 145.01(4)(b)
Blasting, BURNElS . oo oo vttt e s E 143.08(12){c)
Blocking SWilChes ... vvevv et ioenarsrsreraranrtacnss E 117.01(2), E 117.05(2)
1 74) {7 O E 123,10(8){d), & (7} (d)
Bonding .0 v e i iy E 113.03, E 129.06(2}
Brices for, CrOSSAYIEE ..\ vv v vvnonennssararrrnnes E 126.08(4)(b), E 126.04(3),
E 128.01(2)(h)
POIES i i i E 128.03(1), E 143.04(2), E 145.02(1)
)+ T I R KRR R E 126.03(5)
Brackets and racks
conductor separation on ... ... e e E 123.06(1){d)
Grades B and © ... v ottt arirernrarestititirrsrssnsenansonons It 128.02(4)
[€3 Vs L3 T O I S E 126.03(5)
Branch civcuits {def. 12, 13, 14, 15) . oo e E 101.02
Branch connections for conduclors ... ...ttt rrnrnaa i E 128.08(2)
Bridges
conduclhor CleATANGE 4 oo vt v v v mti s tnas i as e car e vsiareans D E 123.05{4)
conduetor SEPAration . ... ..t e e aa e e e E 123.06(3)
L oguards BOAOT . .. i i e E 128.10{5)
Bridging series LAMBs o ounv v it ia e e e E 143.05{4)
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Brushes, handling of .......... i tiririinrnnnns E 143.01(4), E 145.01(8)
Buckarms . .oueyouniiiiiiaae i it i E 123.07(6), E 123.08(4)
Building {def. 16) ................................................ E 10102
as conductor SUPPOIE .. ..uvr v rur ot B 123.04(3), E 128.01(3)
clearance of conductors from ....... . . . . .. i e e E 123.05(3)
separation of conductors attached o . ... ... . triiar i ianas E 123.08(2)
yards and genernl SnBety ... ... ... i e e i e e e E 111.03
Buried grounds ... .00 iiiii i i s E 103.07(2) & {3), E 103.09
2 1 O E 128,05
Burns, protection from . ... .. L e i i e E I17.08(1)
BUS BaIS ... e e e e e E 118.03, E 116.05(1},
E 118.05(1), E 118.07(3)
gound .. e e E 103.02(2), E 103.06(6)
Bushings L o e e e e i e e e e B 113.04(2)
C
Cabinets (def, 17) ... ittt ittt it e e it e et E 101.02
grounding of ... e e e e e E 117.09
Cable {def. 18) . ... i i i e ettt e e e s E 101.02
Cabled service drops .. ...v it iintiiar it e e E 126.04({5)(d)
Cables
bonding ... i e E 129.06(2)
Ceommunication ... i E 123.10(7)(a), E 128.02(9)
wrades B oand € oo L. e e, E 126.02(7) & (9)
grade B L e et et e E 126.03
2T L E 126.04
Y1 E 143.08
Installation . ... ... i i E 1168.04, E 116.05(2),
E 143,07, Chap, 129
live, In manholes ... ... e e e e e E 143.07(8)
location in manholes ... ... . i i i i e e E 129.04
portable, InSpecton ... .t i e e e E 143.08(8)
PIHECHON 4 e i it e e .. E 120.08
MdergrOUNL L e e e e e e e e e E 129.04
L E 143.07(6), E 145.03(5)
sphicing of Jive ... . ... e e E 143.07(8)
strength of communicntion .. ... . . il i e e e E 126.02(9)
SupPly HNeS vttt i i e e E 124.02, E 128.02(7)
constrnetion . ........ ..., e e e e e e E 124.02
COVETIILE & ittt it ittt it s e st et e st st s e E 123.10(8)(a)
groamding ... e E 103.02(2)(d) & ()2, E 126.02(7)
imsulation of ... ... e e et e ey E 128.02{7}
messengers FOr ... ... ... i e e E 126.02(7), (9) & (10)
pole strength for ........ ... ... it E 124,02(1), E 124.04
specially dnstalled . ... i e e E 12402, E 126,02
SPHEES o vt vt vnva e iia e E 126.02, Chap. 129, E 143.07(8)
SEEREEl L e e e E 126.02(7) & (9)
supports in manholes .. .. i e E 120.03(7)
testing before working on .. ..ot e e e E 143.07(8)
wnderground, accessibibiby .. ... L e e e Chap, 129
aceessibility ................ e et a e E 129.04(1)
protecHon of .. i e e e i e e e e, E 128.05
spReIng OF ... e e et E 120.03, E 129.03
SUPPOELS . ittt it et e e e e e e E 129.03
unidentiRed ... . . e et e E 143.07(7)
Cable vault {def. 19) .............. e e e E 101.02
Calculation of stresses ... ... .. . . . it Chap. 125, Chap. 1286
Capacity
RISCONMECLONE | .o i it e i e e e i E 117.05
SWHERES L e e e E 117.05
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Care, exercising . ...cvvee ™ oieieiniins E 142,01(5), E 143.08(2), E 145.02(8)
Tive Parts .. vvvn e st E 142.01(5), & 143.,04(8)
near live Darts ... s E 142.01(5), E 143.04(8)
SupPly HIES ..o ttar i i e s F 145.02(86)

Carrving toolS .. ..o i e e E 143.08(6)

Casingfls v ovvvnrnirrarrrieaanns W e b e ae e e e e B 116.02(1)

Catenary conStruCki ..o i rnonens iensmrmrtatnsaansasns e saus E 128.10

Cedar poles (see poles)
Chestnut poles {see polcs)

Character of construction ete, .. ... v v it E 20.10, E 20.12
Checking conditfons testing . ... ...t i oi e s E 143.03(3)
Checking grounds ... .vevorn v iine ittt E 103.09
Chief operator ... ..ot i it et E 141.01(6)}(a)
authorization YoM ... v it L 142.02{4){a)
conmunication Hues .. ...t e E 143.06(2)
AOPUEY ¢ vt ve st i et s E 141.01(8){h)
HBETAME oo i i e s E 141.02{4)
e L= E 141,01(8), E 142.02(1)
official fn charge ... it i iy E 143.06(2)
reporting circuit trouble ... ... s E 143.01(8)
(01170 =T e 11 - T R R AR E 119.05(3)
Civeuit-breakers (def. 81) ... . o E 101.02, E 111.05(1)
BT 1L L e AR E 117.01(1)
P T 11T S R LT E 112.04, E 117.09
BUAYAIME v v v o rae et et E 112,05, E 117.10
ANSEAlLAMION 4 v s vn s i e e e e Chap. 117
TOCAMOIL v v v v v vt e mtnn s st s cmameaamessanariinesnannsnsas Chap. 117, E 11702
protection Tequired ... ...t iiai e s E 111.05(1)
where required ... i i s E 117.06
Circuits (def. 20 ..t tve i it e e E 101,02
COMIMUIMCAMON v vt i v v it at i ar s o i meaa s e b E 143.06
CONSEATIE CUTTENE v v v v v v e v vt o mm it a i a e im sy E 123.01(2)
discomnected periodically ... ... .. i s E 143.05(6})
TS 1Y R E SRR R E 117.06
groundiE .. s Chap. 103, E 103.02, E 115.02,
E 116,01(2) & (3), E 118.06
operation of, by employees ... ... i B 142.02(4) (b}
power, central offEES ... .o E 145.01(7)
protection oF .. ... o e i s E 115.01(2), E 116.01{1),
E 116.02(1), E 117.06, E 119.0%
sevies, handling of ... .ottt e E 142.03{(9)
O T, T TR I 117.03
o1t B R R LT EEET TR FE R E 142.02(8)
Classification of
e T 1 R T L R R ST E 124.03
supply €ables ... e E 124.02(1)
VOLAEOS o oot v eennnrnene s sansnarant oo aaarsans E 122.61(3), E 123.09(1)
CHBATANICEE  + v v e e et e tns s v mtaaas s tanasmararssntetansreasnasansis Chap. 123
bhasic
By 11 AR A T 123.03(1)
WIEE-CTOSSIIE ot v vvnv et o ra s e E 123.04(1}
Branch cONmEctionS ... ..ot vureonencaensnrsssnsnsnnnsnsusuns E 128.06(2)(b)
N T E 123.01(3)
circuits, CONSEAME-CULTENE ..o vveutneurinrmrnanesasssssonneensss E 123.01(2)
conductors
above rails and ground .. ... e s B 123.03
AL SUPPOTES e v e v e st s i iar et e E 123.068(1)}
From BUildiiffs .. ovur it i i s e e E 123.05(3)
FEOMY DIMLEES + v v v v vree e ee s atnan o e E 123.05(4)
from conductors of another line ....... ... i rerans E 123.05(1)
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from ooy .. e E 112,05
from other conductors at exossinEs .............'ve''e s, E 123.04
from poles of muother line ..., ... ... o E 123.05(2)
FEOML SIEDS o it e e e E 123.05(3}
from stored material . ... .. ... . e E 123.02(7)
from tanks ... e E 123.02(8)
B I B BES . 4ttt ittt it e e e E 123.02(6)
from wells ... e e e E 123.02(9)
in ground, cables .. ... e e i E 129.05
I mMAnholes | .. u i e e e E 129.04
lateral and vertical
elimbing BpRCE . ..o e e e e e E 123.07, E 123.1¢
COMMUIICALION L v st v in it e e E 123.10(5) & (6)
conductors not in condiit . ... L. L L i i i E 123.10(2}
from supports and other wires . ................ E 123.06(1)(¢), E 123.10
mechanical protection . .......... . i eiirins E 103.06(3)}, E 123.10(3)
L Lo = T B 123.18(1)
POWEY WiITeS On POLES | oy i e e E 123.10(4), {5)
SEPATAHION v e e e E 123.06{1)
WOTKINE SPDCE ..ot e e e E 123.10(1)
longitudinal TUNS | .. .. e e E 123.07(7)
MEUETAL 4 vttt e e e e s E 123.01(4)
on buildings . ... ... . . . i i E 123.05{2){c)3, E 123.06(2),
O B S L o i s e e e e i 123.08(3)
on pole HNes L .. .. s Chap. 123
O TACKS .. e e E 123.06(1)(d)
open not in conduit E 123.10(2)
connechons on poles . ... ... e e e e e e E 128.08(2)
constant current cirewits , ... .. i i E 123.01(2)}, E 128.07(5)
ducts, from other structures . ... ii i i i i e E 129.02(5)
cmployees from, aveing parks ... ... o i i E 142.01(6){b)
high woltages .. .ueivronnmrmrr e it eanaranas E 142.03(2) & (3)
guards, from live Parts ... .. i i e s E 112.05
hand . e e E 128.07(4)
increases for, flexible supports ... .. ... .. .. Lo E 126.02{1)(£)(2)
high voltage ................ e T 123.03(2), & 123.04(2)
JarEe S L L. i e et E 123.03
JONE SPANS .« v it n e vmnmt e cmer e ey E 123.03(2), E 123.04{2)
suspension Insulaters ... ... il e e E 123.03(2), E 123.04(2)
maintenance of ... .. ... .. e e e E 20,12, E 123.01(5)
metal sheath eables ... .. vt e e E 123.01(3}
MmiHMUM FeqURICIENES . ... ... i e E 20.01, E 12{.02
poles, from conductors on another line .. ... ... . i, E 123.05(2)
From eurbs oo, e e e E 123.02(3)
from BYALAIES . oot et e et e e e e E 123.02(1}
oM Tails ... e e e E 123.02(4)
From Streel COMETS L .. i v s v v v e v i onmnr s s rar ey E 123.02(2)
pole steps above ground . ... L L i E 128.01{1)(e)
street lamps above ground ... .. i i e E 128.07(5) (b)
From buildings ... . 0 E 128.07({5){c)
from poles ... e e e e E 128.07(5) (a)
supply equipment from communication equipment . ... .. E 123.09{5), E 1289.08(1)
trolley contact cenduclors
above ground ....... ... . iiiiiia . E 123.03(1), E 128.10(1) & (2)
Above TailS ... e et e e B 123.03(1)
from other wires at orossings . ... . . il e e E 123.04(1)
L0 E 143.04(5)
Clmbing poles v it e s s e e e E 143.08(3)
Climbing space {def. 22) ... . . i e e E 10102, E 123.07
Aimensions . ... s e s E 123.07(1) & {5)
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lemgitudinal oonductors ... ... i e e e e E 123.07(7)
obstruction of .. .... ... . . L i E 123.10{1), & 128.07(2)
Past APPATrALUS . i e e e e e et E 123.07(4), E 128.07(2)
through conductors ... ... .. . . . i i i i e i JE 123.07(5)
vertical conduClors L ... u it e e e E 123.07(8)
with buckarm construction ......... e E 123.07(6)
with racks ... i e e e e e E 123.07(7)
with ridge pins .................. e e e e LGB 123.07(9)
Closing Citemits .. .o v it i e e a s .o B 142.02(7)(h)
CIotheS o i et e e ittt i i, JE 141,02(6){(a), E 142.01(8)
Clothing, SUWEABIE o\ 0w et v e e e e PR T 142.01(8)
Communication cable strength ............ O E 126.02(9)
Comrnunication circuits classed as supply circuits,
clearances .........oei .., e s E 123.05
grade of construchon . ... .. et i i i e e E 124.03(3}
guardiny of V. e e e e et e e E 128.09(2)
used in operation of supply lines ................ e E124.03(3), E 128.09
Communication conductors .................... E 126.02, E 126.03, E 126.04(9)
climbing space ................. e e s RPN E 123.07
Crossarm SePAration ., .. . ... v e e e E 123.09
FL R Y E 12602
unguyed at railrond CROSSINES « .o vvvr v ur e e e E 125.03(3) (&)
vertical and lateral conductors . ....... .. i i i E 123.10(5) & (8)
Communication lines (def. 24 & 105) ................ I E 101.02
alone ...... .. .0 T E 124,03, E 126.04(9)
clearance above ground and rails ... L L o il .. E 123.03
clearance from other wires . ... . N e ....E 123.04
CHMIDINE SDACE .t it it i e i e e e E 123.07
concerned only with other communication lines .......... E 124.03, E 126.04(9)
conductor sizes ........... e vevee-a. . E 126.03(9)
cpossing over trolley contact conductors ... ... .. . . i i e e E 124.03
crossing railways, grade of construction ... ........... .. ... e, E 124.03
mspection of ... ... .. e i e s T 121.04
maintenance oF . ... ... e e e E 121.04
minimum sizes of .
OFOSSAIMS ..o asacaaras e e e e ....E 126.03(4)(b)
PIMS ottt e e e e e e E 1268.03(6)(c)
OIS i R E 126.03(1)(f)
L B E 126.03(9)(b)
transverse and longitudinal shrength ... ... ... et e E 126.03(1)
underground  ...... e et e e e e e e, E 128.02(4), E 129.05
fire alarmu Hnes ..o h i e E 124.03(4), E 128.08(1)
grades of cOnSIUCHON . v vt iv it st it e E 124,03
grounding, iselation or protection of ... .. o i o E 128.08(1}
joint use of poles ....... ... . . i i E 122,03, E 128.02{7)
rules for employees ,......... . e ey E 145,01
yules for empPIOYEIS . .. .v it i n i n e it e e e E 144.01
supporting structures for . ....... ... e E 12603, E 126, 04(1)
Community antenna {def, 23} ........... ... ... ... ... R E 101.02
Commutators ..... f e e e e e e e e e e E 113.02(4)
Complaints .. ... e L 2.02(5)
Compliance with orders ..o v vuus et e e e e e, E 20.13
Compliance with building code . .......... .. ... ... . c.... e E 111.03
Compression members unsupported length ...................... E 126.02(1){ec)6
Compression ratio (steel) .....vv it P E 126.02(1)(c)
Concealed {def. 28) ............. r e e e e e E 101.02
Conerete Poles ., .o erieninn i nnnanns i e E I126.02(1){h)
Condensers (sce capacitors)
Conductance of grounding Conducwl e e e e e E 103.08
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Conductors (def. 28-33) ... i i iiiia i E 101.02, Chap. 116
ACCESSIBIE L i e i E 129.0¢
attached to buildings ... ... . . i i i e E 123.05{3)(c)
BT 1) . S E 142.03(8)
attachment to InSUlAOT | .. .. ittt it e E 126.03(8)
BOTE « o et int et tacr et an s E 116.02(3), E 116,03, E 129.07(1)
branch comnectiong . ...... it srrenrerneneiesessssnrnnns E 128.06(2)
clearance {see clearances)
conflict (def. 38 & 40) ........ . i i E 101.02, E 124.02(5)
connecting lightning amesters ....... .00 eieiaiiiaiai i iinraanerieren E 119.03
contact, clearance above ground ... i E 123.03, E 128.10(1) & (2)

high vollaES .. cvereroneineurivissasannen e vees e BO12810(2)
jointly nsed PoleS ..t inren i a e i E 123.09(5){c)
SUPPOTES FOr it i i i et e s I 128.10(1)
third rails, protection of ... .. ovvivis s E 128.10(3)
Il e e e e i E 126.02{12), E 126.04(8)
JAMAZE o it et it ir vttt s s e et e E 11802
different voltage on S2Me CGIOSSAII 4 v vvnnernrnrnsnrromnnrenssnass E 123.06
exposed to higher voltages ..., ., .. .. i i e E 116.01(3}
fallen, protection from . ...... . ivi i i s B 142,02{8){(bL)
fastenings, strength of ... ... i nii i i i E 128.02(5)
=Y 10 | S E 124.03(4)
flame ProofNE. . ... oiiv it i e e E 116.02(2)
form of gUards . ... ei i e e E 116.04(2)
US4t isvmnrteeree et e e e e E 116.01(1)
Fases in ground ... esr e i b e s E 116.01(2)
grade of conSbUCHOn . ... v inrer i s F 124.03, E 126.02(6)
B & G i s E 126.02(8), E 126.02(8)
5, I 1268.03(9)
. IR S E 126.04
prounded, fuses M .. i i e e s e ey E }16.01({2}
grounding, installation of ... .. i i i i e e s L 103.06
grounding ... .euiaiei i it e Chap. 103, £ 119.03, E 121.06
marding ... e e i e i E 11203, E 116.02, E 116,04
entification ., .. o.vvu i iiarnrirsreevrnanraass E 11G6.01(3}, E 128.06(1)
in high temperature .. .......o i iiiiar i ceven EO116,02(5)
ingulation 6f L..iiiiiiee s E 112.05(3)(e), E 116 02{5), E 123 10{4)
E 123.10(8), B 120.08

BROLATON  c v et e e s E 112.05(3), E 11603
lateral {def. 100, 101) ... v criniitnnmnennctnrasrnasisioistases E 101.02
lightning protection .. ... vierencaaeransianss E 126.02(8){c), E 126.04(6)
BOAHIEE o i vevmvc e m e ma b bm b it ey E 12501
location I manholes ... ..vc et airitannaraanorararea iy E 129.04
location of vertical and lateral ........ ... i i E 123.10(1)
longitudinal runs of, protected ... ov o av ettt i s E 123.07(7)
material i eiers e E 126,02(8)(a), E 126.02(9), E 126.04(4)(a)
mechanical protection ........ ... i E 123.10(3), £ 129.08(2)
metal Sheaths L .ot vieianrtir oot oot E 116.04(1)
ININITIIIN BIZES 4 v v v e et e vt e ettt tn s aan cian e s E 128,02(8)(b)
11 71 TN e E 123.01(4)
MOt M eomABIE . .. e e e E 123.10(3)
over BudldIngs ... ..ccc it i s E 123.05(3)(d)1
paired communication .. ... .o i e i e e E 128.02{10)
protection of . .uvunii i e e i e E 116,01, E 12602 (8)}{a)2
AEAINSE CONEACE . ovuvei it irram et s E 116.62(3)
breakBge . ..ovavrracnrinrrianrieanns E 126.02(1)(f) & (6), E 128.02(2)
damp 100ations .... ... iiaiiaiiiirsierrren ,...E 118.05(2), E 129.08{1)
from FAling $BS ... .nvvvrenateiatarnistarsaotaraanansunsis E 128.02(1)
hazardous J0caHONE . .o vvvtt vy et i e e E 118,05
22T E 118.02(2) & (5)
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hipgh vOlbages . . i i e s E 11601
magnetic force ... ... e E 116.02(3)
mechandeal fnjury ..o vn e E 116,02(1), E 116.04(1), E 123.10(3)
averload .. b et E 116.01(1)
BRES  « e e iae ey E 126.02(6)(d), E 126.02(10)(a)2,
E 126.03(9)(d), E 126.04(5)(c}
saps ab Same SUPPOIEE ot it E 123.09{(2)(c}
separation
from communication equEipment L ... ... cie e e E 123.09(5)
from stored equipment ... ... e E 123.02(7)
From SIgNS .. .y E 123,05(5}
1 TR 113).< E 123.02(8)
F 03 T - O E 123.02({8)
from wells L. et e e e e e e e E 123.02(9)
i oany dIecHOn ..o e e E 123.09(5)
mmanholes . i e e e e e e e E 129.04
00, BUEIAIIES .« v oo et e e e e as E 123.06{2)
o BREAEES . c v e e e I 123.06(3)
T =) 1. S SN E 123.06
ont FRCKS . ... e e E 123.06(1){a)
when attached to bridges ......... . i ity E 123.06(3}
when attached to buildings ,............... E 123.05(3)(c)3, E 123.08(2)
B 7 Y E 126.04(5)
size for grounding ... ... e e e i 103.06
size, midHmum ..o L 128.02(6}(b), It 186.03{9), E 126.04{4) (b}
stack, taken up . ... .. e i s E 123.01(5)
span lengths ... ...l E 123.03{1), E 125.03(4)
splices and taps ... .o c i L 126.02(8)(e), E 126.03(4)
storage-hatbery Y00MS ..t taar ittt e Chap. 114
strength ... it i E 12403, E 126,02, E 126.03, E 126.04
supported by suspension insulators ......... .. .0 iy E 123.04(2)(c)
supported by trees and roofs ... .. . i i i e e e E 128.01(3)
tensions, TOAKIAUNL o ..ot it ittt e it e e E 126.02(6)(4)
terminal construction E 129.08(4}
third-rail .. e E 128.10(3)
EOl1EY COMEAGE L o\ iy i e e c e ae i m e b it s E 126.02(6)(f)
twisted DREF ... e e, E 126.02(10)
underground, clearance, of in manholes . ............... E 129.04(3), E 129.05
guarding of live parts .. ... ... i i i i E 129.07
Location Of . vttt E 129.04, E 129.05
mechanical protection of ........ ... . il E 129.06, E 129.08
separation OF ... ... i it E 120.04(3), E 120.05(1)
BUDDOTES BT v e ey e e s E 129.03(7)
unusual SuPPOIEs o .. i e e e e s E 128.01(3}
vertical (def. 189) ... ... . i E 101.02, E 123.09, E 123.10
vertical separation .. ... i i i i i i s E 123.09(2) & {4)
Conduit {def. 35) ...t i it e e E 101.02
for grounding conductors ...... ... iaa i ey E 103.08(3), & 123.10{1)
grounding ..... et E 103.03, E 103,04, E 103.08(1) & (2},
L 115.01(2), & 116.01{3), E 116.05, E 1268.08(2)
grounding noncarrent-cartying pParts ... e e i i E 103.04
hiazardous J0CAONSE v\ v v er s e e et c e i E 118.05
i SERMIONS v i e e e e ey E 1168.05
SEIVICE ENATANCE . .o o v i i e a e E 103.02(2)(b)
S OF 4 vt v v v s emeaam e i I 103.06(3), E 115.01(2),
E 116.01{3)}, E 116.05(1)
Conflict (def. 38, 38, 40) ... . i i e e e s E 101.02
antemma (def. 38) . i e s E 101.02
AVOIdANEE + vt ittt s it it e iy E 122,02, B 122.03(3)
conductor {(def. 38) ... i e e s E 101.02
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grade of construction for . ... ... . e e e e e E 124.03
how determined ... ... ... it i e s s F 124.02(5)
structure (def, 40} L0 i e i e e e e i e e E 101.02
Connections, attaching to live parts . ... . i iai iy E 142.03(8)
Connections to be aveided ... ... ... ... ... i E 103.07(4), E 103.10
Comnectors {def, 41) L. ... ittt iat st i s E 101.02
PIEE o e s E 111.02(3) & {(4), E 118.07(2)
Separable ... i i i e E 111.02{4)
Constant-current circuits (Serfes) ... riaiiiiriiisiniasniaras E 124.03(1)
Clearances BOr ... i E 123.01(2)
grade of construction ... ... .t it i e e E 124.03(1)
insulators for . ... i i e e et e e I 127.07(1}
Construction of
duet sySEEI . oo i e e e e e e E 129.02
lines and equipment .........¢00ivrrrnnrerinrans E 20.10, E 20,12, E 121.01
MANNCICE vt e e e e e e e ey E 129.03
A A S L o i e e e e e e e E 128.10
Construction, grades of ... ... 0t teneinirnnrrnnrrrarrranaresnnnes E 124.03
Contact conductors {trolley) ... .. iervanavas E 124.03(2), E 125.03(2)(h),
E 126.04(7), E 128.10
SUTFACE  + o v v v v v v v v e e s an s et t n e e nmar s s ur et rn ey E 103.08(3)
Contnol apparatus
cireuit protection for ... .. . i i e E 113.01({6), E 113.06(1)
eqUEIPIMENE . .. i i e s E 113.06(1), & 117.01(1)
Control of
(o 13 £ V. S E 117.02
T T E 117.01(1), & 1iv.02,
: E 117.05 (2), E 119.02(2)
rotating machines .. ... . ittt iei ittt e et e e E 113.01
Controllers (def. 48) ... ... e E 101.02
ATFALEZEIMENE . o oyttt i it et ittt s e e m et st e et e E 117.01(1)
Cooperation, betywween utilifies . ..., . .inve i i iintrinnrnnss B 122.03(2)
to aveld hazard ... ... ... i e E 122.02, E 122.03
Cooperative study ... .. . e e e e B 122.03(8)
Comner PAleS o .vvvri i e e E 123.02(2), E 126.02(2)
Corrosion of conductors ... ... v iuisneianans E 114.06, & 126.02(8)(a)},
E 128.03(9)(a), B 120.04(4)(a)
COITOSIVE VADOTS o0t v vt te st e veae e aetoasonenosossiroronetoenssnn Chap. 114
Coupled machines . ........inininiiie ittt ieii ettt aareas L 113.03(2)
Covers for, enclosed control equipment
R 73 E 112.05(3)
MANOIEE . i i s E 129.03(6)
CradleS o i vttt ia s e e E 126.02(12), E 126.04(8)
Crecsoted poles {signs on) ..........cciiuiii i E 121.05(3)
Crossarms
at ends of high grade construction ......... .0 i i E 126.02(4)
at ends of transversely weak sections . .. .. .. ... L il E 126.04(3)
Bracing £OF .. i e i e E 126.02(4), E 126.03(4),
E 126.04(3), E 128.01{2){b)
dimensions . ... ... o E 126.02{4){d), E 126.03{4),
E 126.04(3)
double .. e E 126.02{4)(e), E 126.03(4), E 126.04(3}
e OF Lottt e e e e e e e E 124.04(2)
grade B & B L. e e, E 126.02(4)
grade D L e e e e e e e E 126.03(4)
6L < E 126.04(83)
LU 3 E 125.03(1;
looation ... . i e e E 126.02(4) (£}, E 128.01(2)
material Lo e e b e e e e s E 126.03(4)
BN 1 e Lo . - S E 126.03({4)
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SOPArAHIONE L .. i e e e e e, E 123.09
T E 126.02(4)(d), E 126.03(4}, E 126.04(3)
Sl L e e e e e E 128.02(4)
strempth ... E 126.02(4){c), & 126.03(4), E 126.04(3)
Crossings
average pole strength, not applicable . ..., . i, E 126.02(1)
average span not applicable ... ... .. . . . e E 125.03(4)
communication over railroad ... ... i o i e e e E 128.03
supply conductors . ... ... ... ... i ieai e E 123.04
trolley eontack ............. .. ..o, E 126.02(:0) ()2, E 126.04(7)
Lo 1< E 123.04
oradles L. e e E 126.02(12), E 126.04(8)
AOUBIE s ottt it e e e e e e et e e E 124.02(4){¢c)
grade of construction at . .................., E 124.02(4}), E 124.03, E 124.04
shorf-spam constraction . .... ... i ia it n i E 126.02(11)
supply lines over, communication . ........ ... i E 126.02
T VAYE v vt ih e e e e E 126.02
undergroond ... Y E 129.04, E 129.05(2)
Curbs, clearance From , .. ..oyt on i o i i e e, E 123.02(3)
Current-carrying parts (def. 44) ........ .. ... ... ... . ... E 101.02, B 121.05(1)
isolation, guarding & marking . ... ... . ... .. i i E 121.05{1)
Current transformers, bridging of ... ... v iiiians E 115.01(1), E 143.02(5)
B8 T Y= E 103.04, E 115.02
secondary cireuits .. ... e E 115.01
Cutsut
box {def. 4B} .. ... e e e E 101.02
Cutting into insulation . ......... . c.utt ittt E 142.03(1)(d)
D
Damp locations, conductors i ...t i e E 118.05(2)
grounding station, equipment in .......... .. .. . . 0. E 112,04, E 115.03
Dangerous conditions (see hazardous) i
Danger SOl ..ttt i E 143.07(2), E 145.03(1)
3T E 121.05{3), E 141.02(9)
Dead (def. 47 ) ... e e E 10%.02
Dead ends, 10ading ... o0 ittt ittt i e i i e E 125.03(3)(e)
sirength of construction at'. . ...... ... .. ... i E 126.02{1)(d)
USe OF BUYS AL Lottt E 128.03(1)
Dead-front boards ... .. i i e E 118.07(3)
Defective equipment .. ... ... ... ... i i, E 112,02{1), E 113.01(2)
Defects, in wood poles .. ... ... .. ... ... E 126.02(1)(d)5, E 126.03(1) (e}
= <o) 4 SN E 121.04
reporting ... ... E 121.04(1)(d}, E 143.01(9), & 143.02(7),

E 143.03(7), E 143.04{11), E 143.05(7),
E 143.06(7), E 143.07(8), E 143.08(14),
E 145.02(9), E 145.03(6)

Defnitions ... ...ttt i E 101.02
Deflecting supports, use of guys with ,.,............,., E 126.02{1)(f), E 128.03
Deflection or deformation of supports ... v it ia i s E 128,01
Demand factor (def. 48) .. .. .. .. . . . . e E 101.02
Dapth of sefting poles .. ... .ttt e en s E 128.02(2)(b)2
Dresivability of jolnt use . ..o e e E 122.03(3)
Deteriorating agencies, protection against . ...... .. ... viivaias E 112.09, E 113.05,
E 126.02(1)(c)8, E 126.02(13)

Devico {def. 49) o vttt i i e E 101.02
Diagrams, for chief operator . ... . ... .. . . i E 141.02(4)
OrganizAtion ... eaeean.. e e E 141.01(2)
Dimensions of, climbing space ........... .. ......... E 123.07(1), E 123.07(5)
working SPaCe ... .. ... e i s E 123.08(2)

Hlectrical Code, Volume 1
Register, November, 1961, No. 71



206 PUBLIC SERVICE COMMISSION

Disconneeting means (def, 50) ... .. i i e E 10102
Disconnection of fuses ... i e s E 117.07
Biseonnectors (def. 5L} ..ottt e e E 10102
Al BreRK L e E 11%7.05(3)
AHEAMENE . .. e e e e e e e E 117.05(4)
barriers For . e E 112.05(3)(e)
capacity OF .. e e £ 117.05(1)
for Hphtning arrester .. ... ... .ot E 119.02
for street Jamp . .uuvet i e e E 128.07(5)(f)
identificationn ... ... ... E 1121041}
locking Of L. uurunn i e E 117.05(2)
opening and EAEEIE ... ... i e e e I 142,04(3)
protecting workman by . ... i e E 142.02{9)
1 E 11705(1)
L T E 117,03, E 117.05(3)
Distribution systems, gmounding of ... ..., . ... ... . ... ut.iu. Chap. 103, E 103.02
Double CEos$arms .. ...y s e E 126.02(4)(c), E 126.03(4)(c),
E 126.04(3), E 128.01(2)(b)
Double Crossings .ottt e i i e E 124.02{4}{c)
Double pIns ... ..o e e e E 126.02(53)(c)
Drainage
for oil-filled APPATALAS . .. ..t it i e e E 11105, E 115.04
of Manholes .. ... e e e E 129.03{3)
of undergronnd SYSEEMIE . .. ittt e e e e e E 129.02(2)
DD DABS L. e e e e e E 113.08(2)
Driven-pipe ground (made ground) .........0.ovitiiiin i, I 103.08{4)(c)
Duets (defs B8) Lottt ittt et e e e e e e e, E 101.02
AligAment L. e e e E 129.01(2), E 128.02
e 3 - 1 T v E 129.02(8)
clearance from other structitres . ............ .00ttt E 129.02{4£)
COMSEUCHON . i e e e E 125.02(1)
dissipation of healt dn ... .. ., . E 129.02(8)
for generator leads .. ... . i i e e e E 116.02(4)
grading of ... .. e e E 129,02(2)
Tocaton of ... i i e e e e E 129.0i(1)
materinl size and finish .............. ... .. .. . . .. E 129.02(1)
PrOtECHOD Of 4. uuvin it ittt e e e e e e e e E 128.02(7)
separation between commundcation supply ... ... . oo, E 129.02(5)
Dust proof (def. 54) ... ... i i e E 101.02
Dust-tight (def, 55) ... v i i e e E 101.0%
Duties 0f ehief 0peralor ...t et ittt e e it e E 142.02(13
Draties of fOTMAN .. uu it i e i e E 142.02{2)
Duty (defs. 56-60 incl) ... vrrnritii e i i e B 10l.02
E
Eaxth, resistance between ground part and ..... ... 0ttt it E 103.09
Effectively grounded {def. 61) ......,. E 101,02, E 103.02, & 103,02(2)(d) & (e)
Effectiveness of ground connection . ...........iiiiii iy E 103.07
Electrical strength of insulntors ......... .o tiuoiire i, E 127.03
Electrical supply equipment (def. 84) ..., . ... .. iiinrenn s, E 16102
Electrical supply lines {(def, 65) ,............. E 101.02, Chap. 126, E 145.02(6)
Electrical supply station (def. 66} ......... ittt iinnrannns. E 101.02
Electrical lines on highway .......... .. .. . o Chap. 122
Electric railway constrachon .. .oy vuuunn i cre e e e E 128.10
Electric sign {def. B2) . ..., it i e e, E 101.02
Electrodes, made . ouvvuiret e i E 103.07(3)
Electrolysis of anchor rods, protection agamst ...........vvveuravnen. F 128.03(6)
o2 1< E 103.07(1)
Elevated Barts ...yt vt in e i e e e E 112.06(3)
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Elevation, working in positions of ....... ... ..o i E 143.01(8)
Emergencies, fvst-aid address book ................ % 141.01(3){a), E 144.02(1)
waiver of rules In . ovui vy e i i it e vvee B 20.13(5)
ETMETZEIICY « 0 v o v vr v oo e e st mamaasstosecanssssnsraesanaassssrsnss E 20.13(5)
CODEIOL 4 vt a v e v ne e e e e it e E 113.01(2)
L oY S EEEEERERT PR E 112,02(3)
BT 1ETE L7} T1IRs Loy ST g AL E 111.02
INSEAllAtIONMS o v v vv v cne e et st E ey E 20.13(5)
methods ..ot ar e E 141.01(¢3), E 142.01(1}, E 144.02(1)(b)
ety S R B 144.02
Employees, battery m00ms . ...ttt i E 143.01(5)
communication systems, avoidance of supply lines
and equipment by ... .o i i E 145.02(4), E 145.02(5)
AUties 0F . .uveiavnrrinnieneiarirnss E 142.02(1), E 142.02(2), E 143.01(3)
FUSES, BBOUE L\t isssevnnnsrasrreatatocastoasssnrnesnsssrasinns B 143.01(4)
inexperienced and unfit ... iiai i E 142.01({3), E 145.01(2)
instruction, concerning equipment ........ ... .iiiai e raas E 141.02(5)
for Axst Afd «.vveiriinr i E 141.01{4), E 144.03
protection of, by disconnectors ........... 0000 uias E 112.04(3), B 142.02(9),
T 142.04
by grounding ... .eiiai e eiaa s E 112.04(3), E 117.04, E 118.08(2),
E 142,04(4), E 142.04(5), E 142.05
QUALACAEON 0F st i e e E 141.01(5), E 144.04
rules for, on communication SYSEEMIS ... .c.vavnrn i E 145.01
on supply systems, general ... ... .. iaiiiana e it E 142.01
speeial L oiiiia e Cravanas S L E 143.01
SUPEIVISION Of L. .iii. e e e s ® 142.01(4)
two required . ....iiaieiniiariraan s E 141.02(2), E 142.03(4), E 143.03(8)
UNENSEPEOEER 4 o v o v n e e et ve br e e e e s E 141.02(3)
Employers®
Instriction 0 CIPlOYERS .t vu e e s e E 141.02(5)
OpernbingE FUIES . .4 seennnn e i e ey Part 3
responsibility ... e i s E 141.01{7)
rules, communicaton SYStEnL ... ... ii i e Chap. 144-145
Enclosed (def. B7) . cvvviiinr i iinin, E 101.02, E 112.05, E 112.07,
E 11401, E 115.04, £ 117.08, E 1158.07
ENEOFOEMIEOE . . ot vt v e m vt vt e et sty E 2.02(3)
Enforcoment of rules by distribution of rules hooks ................ E 141.01(1)(a)
Entering manholes ...t E 129.02(5)(b)
Equipment {def. 89} ..... ... ... e e vo...E 10102
accessibility of connections to .. .. ... .. i aaae e e E 128.06(2)
and wire rumways, grounding of ... Lo e E 103.03, E 103.04
BT gL T A L LR EETE TR E 112.02(3)
for work on Ve DATES . ... v vt i e e E 112,07
grounding during repairs ... .. ... i e E 112.04(3)
grounding of . ... i s E 103.03, E 103.04, E 103.05,

guarding (sce guarding)
identification (see identification)

INSPEOHOT G + .ttt e e E 112,02
FS0latON v v e e e E 111,05, & 112.05, E 114.01,
E 115.04, E 12L05(2)

live, handling of . ... .. e aa i araaaas E 142.03
DN POLES o vt e v tvtee e i E 115.04, E 128.07
permission 0 work O ... ... iiie e E 142.04(5)
request for Killing of .. ... .. o E 142.04(2)
SWIEHIDOAYA 4 ot v v o et e ar s E 118.03
BEBEE OF v e v it it e s E 112,02(3), B 121.04(1){c}
Exfsting fastallations ... ... oottt e s e . B 20,13
Exists, station and substation .. ... . . e E 111.03(4)
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Exposed (def. T4) ..oyt E 101.02
eommunication lines ... .. E 149.03
eonduckoIs ... e E 116.01(3)
to higher voltage ...........ocouvurvinonno ... E 116.01(3), E 142.03(1)(c)

Extension, application of rales to ... .......vurri ..., E 20,13, E 122.01{2)

Externally operable (def. 75) ............o o E 101.02

Extinguishers .,...... I T T T B L 111.04

I

Factor of safety . ... ... i E 126.02

Factory tests of dnsulators ............ . ... E 127.06

Falling obfects . ....... ..o i E 143.04(9)

Feeders (def. T6) ..o i i E 101.02
electrie railway ... e E 124.03(2)
protection of supply ... Chap, 110

Fenees ... i e, E 111.01(4), E 112.05{3)(c)

Field rheostals ... ... i e E 115.05

Fire alarm
conduetols L. e E 124.03(4)

Fire extinguishers ........................000ininnnn.. B 111.04, E 141,02{5),

E 142.01(11), E 144.05

Fire hydrants, horizontal clearance .............. ..o oviunrnnin.. E 123.02(1)

Fire proof construction for supply stations ....................''o... E 111.01(2)

Fires, protecting of poles against .................. E 123.02{5), E 128.01(1)(a)

Fixst aid, instruetion ...................... E 141.01(4}, E 142.01{1), E 144.03
OUERES et E 141.02(6)(1), E 144.05(1)(a)
TULBE vttt e e e E 141.01(3)(L), B 144.02

Fittings (def. T7) ... ottt e E 101.02
APPTOVAL . s i e e E 20.11

Fixtures, lighting, sockets and lampholders or plug receptacles ,........... E 111.02

Flame-proofing .. ..uuue ittt e e E 116,02(2)

Flammable gas and flyings .. ............ E 111.01(2)(e), E 112.04, & 112.08¢(1),

E 113.06(2}, E 114.02, E 115.03, E 116.05(1)

Flash-over voltage for insulators ...............c.c0vunenoon.. E 127.04, E 127.05

Flat surfaces, wind pressure on .................oueeirirrran. .. E 125.03(2)(¢)

Flexible line SUpPotts ... ...t iuues it E 126.02(1)

Flexible metallic tubing (def. 78) ... ..o..ovor e E 101.02

Blo0r o e e E 111.03({5)
surfaces (see mats) .....o. e E 112.05(3)(f), & 114.06

Floers in storage-battery 100ms ........... .00t ur e E 114.06

FhyIing 15 « ettt e e E 123.02(2)

Foreman, duties of .......,,.. 000000 .... E 142.02(2), E 143.03(4}, E 145.01¢5)

Foundations for, ducks .. .. ...ueune i e E 129,02{3)
poles and OWEIS . ...\ ..iiiiurrt e E 12602(2), E 126.03(2)
votation machinery ... .. L i E 111.01{3)

Frame switches ... ... .. i e E 113.02(3)

Fumes (sce also deteriorating agencies) ............... E 111.01{2), E 112.04(2),

. E 114.03

Fuses and Circuit breakers
AITAMEEINONT o oyttt e ettt et it e e e E 117.01(1), E 117.07
disconnected by switch ... .. ... . 0 E 117.07
enClOSUYE L.ttt E 117.08(1), & 117.10
grounding of Cases ... ... i e E 103.04, E 117.09
AArding ... e E 117.08(1), E 117.09, E 117.10
handling of ..o E 117.07
dentiBRHOIE ... .ot E 117.01(1}, E 118,04
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in ground conductorS .. ii i e e E 103.06(1), E 116.01(2)
imstallation of . ... ... . e i e e ey E 117.01{1)
on switchboard ... i e s E 118.05(2)
where required ... ... i e e T 11601(1), E 117.06
WORKINE 0N L v et i e e E 143.01(4)
G
Galvaniziiltg . .. .o oot i e e L 103.08(4), E 126.01{1)(3)
Garage (def, T0) .ot e i e E 101.02
Gas, flammable ......ciiaiia e E 111.01(2), E 112.04(2), E 112,08(1),
L 113,06(2), E 11401, E 11503, E 116.05{1)
m underground systems ............0. E 128.03({4), E 143.07(3), E 145.03(2)
piping for grounds ... ... ... s E 103.08(1}
General precautions in aperation of supply &
communication RS .. ... ittt i i e b Part 3
Supply line operation . ... .. ... . i Chap., 141, 142 & 143
ComMUIEERAHON <.t vt il it e e e Chap, 144 & 1435
General requirements . . ... 0. . . .. e s Chap. F 20
General requirements for supply StaHODS .........c. i Tart 1

General requirement for overh
General use switch {def. 157)
Generators {sce motors)

T E 116.02(3) & (4)
protection of ... ... e e E 113.0I1, E 117.06
Gloves dnsulating . ... ... 0 iiieiiier i E 112.07(1), E 117.07, E 141.02,
E 142,03, E 143.05(3)
GoEgles ..o e i i E 113.02(4), E 141.02(6), I 142.03
Good practice, comformity with . ........ ... o i i E 120.01(3)
Grade of
‘additional requirements (bwo or more conditions} ........... ... ... E 124.02(2)
communication oonductors ... ... i i i i E 124.02(3, E 124.03
in operation of supply Hnes .. ... .. ... i i e E 124.03(3)
communication lines over BRR & supply lines ... oo E 124.02{4)
COMAIICEOTE 4 v v s e v e mr e e mn e e b ey E 124.03
conductor £ASTENINES v uv v r e a i e e E 124.04(3}
constant current efrcuits . ... s e e e e B 124.03(1)
L V.1 L=y E 126.02(12)
CYDSSANIS & v a v svmaramvesoasanenomensnatosssnssin B 124.03(4), E 124.04(2},
E 126.02(4), E 126.04(3}
fire-alarm conductorS .« . v v vttt it it e, E 124.03(4)
Foundationg .« v vevvn e ¥ 128.02(2), E 128.03(2)
S E 126.02(3), E 126.03(3),
E 126.04(2}, E 128.03
ENSULALOES 4 e r v e i e e i ey E 124.04(3), Chap, 127
joint poles at €rossings . ... v it e I 125.03(3)
Jightning profection Wires . ... ... vvrr it iainenernenarranann E 126.04(6)
LY=L 011 PP E 123.01(4)
order of rades . ... e e e e e s F124.02(3)
PIIE o et e e E 124.04(3), E 126.02(5)
poles and towers ., ... oo B 124,04(1}, E 126.02(1), E 126.04
railway FEEdeIS ... uuiiuriac et e s F 124.03{2)
supply limes ... ... . i e E 12402, E 124,03, E 126.04(1)
SUPDLY SEEVIGES oo v o e E 126,04 (5)
SUPPOTHNE SEUCHIEES . o\ ov vt v et vt iem e ii e s E 124.04
trolley contact conductors ... vt s E 124.03(2)
under two or more conditions . .. .. e e E 124.02(2)
Grades of construction
5 T E 126.02
e E 126.03
N et e e e E 126.04
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TBUEEALS Lot e e e E 124.03(5)
relative order of ... L e E 124.02(3)
required, at conflicts ... .. ... e e e E 124.02(5)
L T E 124.02(4)
short span constriction . ... ool i e E 126.02(11)
two or more conditions ... . i i e e e e E 124.02(2)
Ground
A5 PArt of CIFCHIL L.ttt i, i e e e e E 121.06(3)
BUSEES L e e e E 103.02(2) (b}, E 103.06(6)
checking ................ e E 103.00(2)
e F 103.08(2)
connections
artifical (made electrode) .................... E 103.02(2)(b), E 103.07(3),
E 103.08(4)
at bullding Service ... .. . i it i e e r e F 103.02(2)
COMEACE SUNEACES L. . i e e e E 103.08(3)
diveel GUITENt L. i e e E 103.02(1)
for alternating-current SYSEEmMS .. ..vuuteuineenreirennnnnnenen., E 103.02(2)
. for direct-current SFSICIMIS ...\ .'ice et erseseevnrenennnnnseessn E 103.02(1)
L ) E 103.07(1}
BUFS oottt it i by e E 103.08(4)(e), E 128.03
individual Serviees ... ..., i e e E 103.02(2)
Limited PIBINE .. vvt e it i i e e P E 103.08(1)
location of (for noncurrent-carrying DPATES) . ... ..vveiurnnnreronnnn, E 103.03,
E 103.04, E 103.05
methad of making ... .. e e e E 103.08
multiple .. ... e, E 103.02(2)(e), B 103.07(4)
RUMBET et e E 103.02(2), E 103.07(3)
413 1 - E 103.07(1), E 103.08(1)
FBSISHANCE .. i e e e e e E 103.09
to buflding frames ... ..., ..t E 103.07(2)
to PIPINg S¥SERINS . oottt E 103.07(1)
to rallway retiims ... i i e e e e E 103.07(4)
within building served .......00iiiiirirnnnin, E 103.04(4), E 103.08(1)
detectors, grounding conductor For . ........ . it iiiiennnenni B 103.06(1)
where required ........ e e e Sec, 115, E 115,06
TS ANCE ... i e e e e E 103.09(1)
Chetin g L i e e i et e, E 103.09(2})
mits of e e e E 103.09
stamding on L i i e e E 143.08(5)
W e e e e e e e E 103.08
Grounded {def. B2) ... ... i tiii it irri i, E 101.02
Anchor YO8 ... e e e e e E 128.03
Lo e e e E 103.02
clrenits, testNE ... .. i e e e i E 142.02(7)(¢)
conductor, continuity 0f ... ... ... i e E 103.08, E 116.01(2)
B T S E 117.03
L4 E 103.08{4)(e), E 123,03
systemn (def BS) .. it e e Nerernrans E 101.02
GOUnAINE o i e e e e Chap. 103, E 112.0],
E 121,01, E 142.05
alternate methods . ...ttt it e e e E 103.07{2)
arresters ... ... ... E 103.62(2)(f), E 103,06(1), E 103.08(2)(d},
E 103.07(3)(a), E 103.10(1){a), E 119.04, E 121.06(1)
awdliaries ... e e E 113.03(3)
eable sheaths . .................. .. .. ... ..., E 103.02(2)(e)2, E 121.06(2),
E 126.02(7)(a)
capacily Of ..o e E 103.06(2)
CICIIS & i v ur st it e e e e Sec, 103, E 103.01, E 103.02,

E 116.01(3), E 121.08(1)
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cirenits worked on . ... i i s E 11846(2), & 142.04(6),
E 142.05

conductors {def. B0) . ... e E 101.02
acecessible to public . ... .. i e e E 103.06(3)
attachment of ... ..ot i e e E 103.07, E 142.03(8)(b)
capacity OF o . e e e i s E 103.06(2)
CONEINUELY OF .« .. o i i e i e e E 103.06
GUEEENE 1 4 vt v s v e oo et e i e e e E 103.02({3)
for conduit, cable sheaths and metal raceways ............ E 103,03, E 103.04,
E 103.05, E 103.02(2)(e)2

for pround deteckors .. ... ... i E 103.06(1)
for lightning Arresters ...............ocveenin E 103.02(2)(f), E 103.06(1},

E 103.08(2)(d), E 103.07(3){a),
E 10210, E 119.04, £ 121.06(1)

f e 2T & 121.06{1) & (2)
for fixed equipment ...... . i iieveiei e e E 103.04, E 103,086,
E 113.03, E 121.08
for portable equipment ... ... .. i s E 103.05
for rotating machinery .. ... ..ot et E 113.03
FUSES I ot v v v e s E 03.06{1), £ 116.01(2)
INSIIAHOI « ottt i r et e ey I 103.06(3)
FOIOES 4 vt b e e vt e e i e e e e E 103.08(1)
D =) = E 103.06(1)
mechanical protection of ... ... ... i e s E 103.06(3)
TIBTEEATS + s e vt s b e e st n e a e e e, E 103.02(2) (s}
L Y 11 2 S R PR E 103.1%
BIZE8 OF . it r e e e E 103.06(2)
FTs 1+ T T Y E 103.06(1)
underBround ... e e e E 103.06(4)
conduit . ... e e E 103.08(5)
CoNMECHONS .+ v ve e it e ey Chap. 103, F 103.07, E 103.08(2)
coupled MACKINGES .. 0t i e i et e e E 113.03(2)
AEVIOES oy e et et i e i a e i F 103.07, I 117.03,
E 141.02(6), E 142.05(4)
distefbution SYSIEIIS .. v vt i i i e i i e Chap., 103
effective protecHion MIEASUYE ... .. uueirnsa ittt inraranennaaanns E 103.01
electric SYSEOMIS L ..ottt e e s E 103.02
electrodes (made grownds) ... .. ... o i e e E 103.08(4)
enclosed switehes ..o i i i e e e E 103.04(4)
equipment, conduit, raceway ....... ... ..iciiiiieiiniiean E 103.03, E 103.04,
E 103.02(2)(e)2., E 103.05
equipment duting Yepaivs .. ... iiiie i E 112,04(3), E 142.03(8)
frames of
Tighting BITESIEES . ..o oo it arn st E 119,04
TOEOLE  « ot vt o v bs e e et s E 103.04, E 113.06
SIWIECHBOATA . ot vt cv vttt s it ne s m e s I 103.10, E 118.08
FUSE BASES & v v v v v v v e vt te st st an tanassmsaeae onoseannsansstnrsstans E 117,09
L v=1 1 Chap. 103
ground detector . ... i e e e E 103.06(1)
L R T E 103.08(4){e), E 128.03(8)
individual SYSEEMS v v v vn v it e E 103.02(2)(0)1
in hazardous 100ations ... .v v i e E 113.05(%2)
JEL SEAHIONS v v o e e b e m e e ea e e i a e E 112.04
INSEAUMENE CASEE v v e e e envn st sr oot rrarnenannnnns K 153.04(3), E 118.08
instrument transfOYMET ... v v ot iae s it m e e E 115.02
N Wet DIBCES ... i i e e E 112.04(2}, E 115.03
lightning arresters . .......... . .ccirvsrareinns E 103.02{2)(f), E 103.06(1),

E 103.06(2)(d), E 103.07(3)(a),
E 103.10(1)(a), E 119.04, E 121.06(1)
BHERERINE TOAS .+« e e e e e e emtasae s e ann e e e e a e E 108.10(1)(d)
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nes L e e E 103.02, E 142.04(6)
maching frames ... ... e e e E 113.03
metal Frames . ... ... . e e i e E 103.04, E 112.08{2}
Bl POIES Lt ittt e e e e e e E 128.01(1)(d)
metal sheath . ............. ... ... . .v.vu. ... E 103.02(2)(e}2, E 121.06(2),

E 126.02(7}(a)
methods v i i e e e e Chap. 103, E 103.08
MOOT £TAMEE L. u i i i i e E 103.04, E 113.06
Aeutral conduclors . .. .. ... e e e e e E 103.02{2)(e)
non-current DTS L L. e e e E 103.03, E 103.04, E 103.05,

E 112.08(2}, E 113.05{2), E 117.09,
E 118.06(1), E 119.04, E 121.06(2)

on farms {(limited water systems) ... ... ...t E 103.08(1) & (3)
permanent proteetive Measure ... .. .v .t ittt e e e E 103.01
portable devices .., .. ... o e E 103.05
protection in subwvay work ... e e E 143.08
TISBE DIPES .+t e e E 129.08(3)
rotating machinery ... .. . L e E 113.03(1)
SCOPE o o s ettt e e e e e e e e e e ey E 103,01
small dsolated plants ... ... . L e L 103.02(2)(e)
supply conductors L ... e E 103.01
switch L . E 112.04(3), B 117.04
switchboard frames ... ... . .. ... . i E 103.04, E 118.06(1)
temporary dnstallations ... .. ... ... L L e E 20.13(3)
to buried metal structures . .........,........ E 103.07(2), E 103.08(1) & (3)
to limited metallic bodies ............coiiieitiiinnnnrnn. B 103.08(1) & (3)

transformer cases and circuits (interconnection) ....E 103.02(2)(d), E 103.04(4),
E 115.01(2), & 11502, E 115.03

water pipe connections ..., ... .0 e s E 103.08(2), E 103.08(1) & (3)
L7 . E 123.10(6)
Grounds
abandoned L. e e e E 103.02(3}
AFFANLEINENE o .. vttt it e e e E 103.02(3), E 103.08, E 103.09
artifical {see made grounds)
attaching and removing temporary .....,., E 142.04(4), E 142.04(8), E 142.05
compPleting ... e e e e e E 142.05(4}
lightning rods ... .. ... e e e e e e I 142.05(4)
made electrodes .. ... ... .. .. . e E 103.07(3)
MUHDPIE vt e e e E 103.02(2), E 103.07(4)
relocated L e e e e e e E 103.02(3)
Eesistanice Of L. ... e E 103.09
1<) T2 E 103.10
Bests for ... e E 103,09(2), E 142.02(7)(¢c)
Guarded {def. BT} ..ottt i e E 101.02
Guarding ... i e e e e E 103.06(3), B 112.05
against deterforating agencies . .......0 .. 0 i iien... E 11209, E 113.05{1)
apparatus in manholes ... ... L. L e e e E 129.07(2)
arcing and sparking parts . ......................... E 112.08(1), E 117.08(1)
circuit breakers . ... 0. i e i e E 112.05, £ 117.10
conductor joints in manholes ... ... ... . e, H 129.07(1;
conduetors ... e E 118,02(1), E 116.04, E 118.05
current-carTying Parts . ... ... i, E 112.05, E 121.05(1)
egtipIIenl L e e e e e E 113.05(1), E 121.05(2),
E 128.07(3)
grounding condBCtOrS . . ..o e e e e E 103.08(3)
in hazardous locations .. ...... .. ..ttt e E 116.05
lightning arresters .. .....uiiiinn it ettt e e e E 119.04
live equipment on Poles ... ..t e E 128.07(3)
live parts, in manholes ., ... ... i i e e E 129.0¢
in storage battery OOMS . ... vt it nn et e e E 114.08
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OF line equipment ... .....eveirrrraer i mae s E 121.05{1)
of rotating machinery .......c.ooviiiiinrerai i E 113.02
of Supply eqUEPIMENt . ..\t vrrescreraaarrronrestnar e E 112.05
of SWitChhoards .. v ee e revsnaerannacmanntr b e E 118.07
of switches, fuses and circuit-breakers . ..., .o iiia i E 117.10
UNAEFEEOUNA et ettt it e E 129.07(2)
mMmanholes ..o e ii e by E 143.07(2), E 143.07(4), E 145.03(1)
metal sheath ... i v reeneatr i srr i aa g E 116.05(1)
MEthads OF « o v nvr v i i iamrnen e iam s E 112.05, E 113.02
MOVINE DA+ o v v em e r s iararnrennenesatianon & 112.03, E 117.08(2)
NONCUTTENE-CATIVITE DAMS v vvv it rrrnen e s E 112.04(2), E 121,05(2)
T L T L LR R E 128.07(3)
against cmbing ..., ..o e e E 121.05(3), E 128,01{1)(b)2
against mechamical injury .. ..o il iy E 121.05, E 128.01{1)(b)1
warning SIERS ... E 121.05(3), E 128.01{1)(e)
shaft ends, pulleys, belts ... ..o i E 112.03
Shrest OPEMINES .+ v s vnvroeoncasossnsransacarane E 143.07(2), E 145.03(1)
suddenly moving PATES .. ouhcu i e E 112.03
SWItCHBOATAS ot v v e vt v v ettt a b e E 118.07
third FAIIE « ottt et e e E 128.10(3}
FFANSEOTTIIETS v v v v v o e e v v s n s an b st a e a e an s b E 115.03
trolley contact conductors . .......eeviaiaiienn E 123.05(4)(b), E 128.10(1)
Guard zone (def. 88} .. i e s E 101.02, E 112.05
Guards
L e ot Y- S R L E 128.01(1){b}2
BT T R R R E 116.04
for FlOOT OPENTNES + v e vt r it iareraanct e ot s s e E 111.03(2})
for grounding condiebOIS . ...t eee it i E 103.06(3)
for guy wires .. ..o P R B 128.03(5)
for ladders, heads of ... v airrer e e s H 111.03{10)
J I 1 T R R R T RRRRRE E 113.02
For manholes . ... u it s e ey E 129,03
For poles and LOWEES .. .uvvienurnrananerasasii o e tts E 128.01(1)
for protection of trafle . ... . i i E 142.02(8)(a}
FOP SLAIIS v v v en et et unnanronneessvssassataosarantsssassnsrsnsnanan E 11143
for trolleys, at railrond CroSSINES 1 vvecvvii o i E 128.10(4)
under bridges ... .. ei i e E 128.10(5)
for vertical condUEOIS . vv i e e ncs i inraiaaan st E 123,10(3)
BUY o ev e te s taaasnme st s s e a e T 128.03(5)
TOOAEION - o et st tnenee s tata st anea et i e F 11205
on buildings . ..o e E 123.05(3) (¢)
on, grounding CONdUCIOr oo it i E 103.06(3)
POIEABLE Lttt e e e E 143.03(5)
R g T RN E 128.10(5)
rotating equipment ....... . c i iii E 113.02{1)
Ly T 1 TP AR R R LB 11205
s T R E 112.05(3)
Under BIIdEOS o v e v cie et e E 128.10(5)
LTS 7 1 S E 142.02(3)
Guying at a diStANCE « oo iuraccn it E 126.02(1)(e), E 126.03(1)(0)
for communication lines at railroad crossing
1ongiudingl L .u e e E 126.03({3)(d)
EEANISVEISE + v v v o v s 4 v rrm e eeaan i ey E 126.03(3)(d)
Guys
ANCHOL TOBE 4 v v v s s e e o st tnaeee s et oy E 128.03(7)
AHACHIMENE .« o s v vt v ir bt oen s sttt e e s E 128.03(3)
clearances from other wires ... ..o i i i E 123.04
from rails or ground ... ... a i e E 123.03
FASEENINES FOT & v uvevn st et ia i s E 128.03{4)
for flexible SUPDOTES + .\ ot i iiai i cir i E 126.02{1) (e}

Klectrical Code, Volume 1
Register, November, 1961, No. 71



214 PUBLIC SERVICE COMMISSION

for lines in exposed 1oCRHONS .\ vvuuvnrnnenn s e E 126.02(3)(b)
For steel SETMGIITE L . uvvy sy s vnn vt it et e i rnnns E 128,02(3)(c)
general TequIreIIents ... ... e e E 128.03
grades B and C oo e e E 126.02(3)
D, e E 126.03(3)

N e e E 126.04(2)
Eromnding .. e E 128.03(8)
guards for mechanical ... . i e i E 128.03(5)
head, for communieation lines crossing railways ................ E 126.03(3)(d)
insulation of ... ... e E 128.03(86)
insulators for ... E 128.04
foeation . ... E 128.03({3}
strength of ... oo F 126.02{3){e), E 128.03(3)(d)
take total load .....,......... E 126.02(3)(d), B 126.03(3}(c}, K 128.03(2)
used with steel supports ... ... ... ..., .. . .. E 126.02{3}{c)
woold and eonerete L. L. e E 126.02(3)(d)

H

Hand clearanco ... ..., E 128.07(4)
Handholes (def, BO)Y ..ot e e E 101.02
Hand line, specification for ............ ... ... .. 0.0 E 143,04(8)(e)
Handling connecting Hnes ..., .vuuuinnee o e E 142.03{8)(a)
Handling live equipmient .. ... i B 142.03
Handling series olveuls ... un v E 142.03(9)
Hazard, conditions of ........ 0. it e, E 12401
Hazardous locations {def, 90) ,............ E 102.01, E 111.01(2), E 112.04(2),

L 112.08(1), E 113.06(2), E 114.02,
E 11503, E 116.05(L)

Hazardous locativns, condetors im ... .uuvveeu e s o, E 116.05(1)
shorage batlery Y0018 ... L e E 114.02
Hend guys (See guys, guying)
Headroom of passageway and working spaces .,......... L 111.03(6), E 112.05(1)
Heat, dissipation of, in ducts .. ... i e E 129.02(8)
Heavy loading ...........00 it iiiiaan s E 125.02, E 125.03
Helght of ping ........... st e et rarasaia e E 1268.02{5)(a)1
High voltage contact conductors ........uee'eeeivnnrnnnnnennnn..., E 128.10(1)
High voltages, clearance of employees from . ........c.oovvnvnn.. L 142.03(3){a)
Highways
clearance of wires OVEr ... ... .. .. e L 123.03
clearance of wires along ................. ... ... .. ... . . 0 E 123.03
ehstruction By BOIES . ..o E 123.02
Heistway (del. 91) ... i e E 101.02
Horizonial separation bebwveen line conductors ., ... ..................... B 123.06
Hydrants, clearance of poles and towers from ......... ... ... E 123.02(1)
I
Ice on conductors {See loading) . .......... it E 125.02
IdemHfcation ... ri i e e E 118.04
eECUIES L. e e E 113.03(3), E 118.01(3)
COIAUCEOES . ottt e e e B 128.06(1)
BQUIPINENE 4 vt v v vt vttt e c e e e e e E 112.10(1)
BEIETREOUS w4 v vt ettt et ot et e e e e e E 112.10({2)
lines and equipment ............ .. ...... .. ... ..., E 128.07(1), E 141.02{4)
MIOLOIS ittt e e e E 112.10(2)
POlES E 128.01(1)(f)
station equipment ... ... Ll E 112.10
switchbeard equipment .......... ... ... E 118.04
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TIEOADI . vy i et i e e e e e E 111.02
of storage batlery roomIS . .. ... .. L e iy E 11409
of supply stabion .. ... ... i i e E 111.02, E 118.07
of switchboards . ...vu i i i it et et a et e nii s E 118.02(2)

Increase in vertical clearance .. ... ..ttt iiiiir et iisiiesans E 123.03(2)

Indicating position of switches .. .. .. ., ... ... i e E 121.07(2)

Induction regulalors ., .. ..t uin i rarir v iisirar i n s aaaann Chap. 115

Inspection and TePAITS ... .ttt e e e e E 20.12, E 121.04

Inspection Of ..o e e e, E 20.12
ground connEectionS . ...t viair i it i E 103.09{2)
11 E 121.04
portable cables ... ... ... L i et E 143.08(8)
protective devices L ... .vii vt i ia it s E 141.02(7), E 144.05
station equipmIent . ..., ... i i e i s E 112,02
supply lines and equipment ... ... .. ... i e s E 121.04
structures and equipment .. ... . . i a i i i e i E 121.04(1)(b)

Tustallation, emergency .........viu s iioisiuriasniirierninins E 20.13(5)

Instructing employees ... . ... . e E 141.01(4), E 144.03

Instructions $0 emMPlOYEES ..ot v e v it v v s vt atnns et tatntsanns E 141.02(5)

Instruments, grounding of ... . ieiiiias P, E 103.04({3), E 118.08
switehboard ... . i s E 118.06

Instrument transformers . .......vvuveiiannr e E 11501, & 11502, E 118.08
T 1 E 103.04(3)

Insulated (def. D3] ..ottt i i e e e E 10102
SUDPOIIS v v oo v v v ne s s s s nans ot annnnsonenesesanrntnsnsrsnssnssa L 142.03(1)

Tnsulating (def. B4) ...t i i i s i E 101.02
CONEUCEOr SUPPOTES & .ttt i et it e it it r e e i E 116.05(2)
conduit or molding ... ... . it i e E 123.10(3) & (4) & (6)
BlOVES o v e it ia e E 112.07(1), E 117.07, E 142.03(1)(d},

E 142.03(2), E 143.05(3)
BUAYAS uvvannacnaeraarotaarrasnrnan ere e aiaaaas E 112,05, E 118.05(1)
guys From POles ..o vv s it i st it e e E 128.03(6)
live parts of switchboards . ... . ittt it it it e iy E 118.05(1)
supporls .. s ereeii e hereasi e ety E 116.05(2)
wearing apparel ... i e et E 141.02({8)(a), E 144.05(1)

Insulation and guarding .......... T E 103.08{3)

Tnsulation, outhing Inko ... it st tn e areanaranrernses E 142.03(1)(d}
dependence ON .o vvs i ii e ars e E 112.05(3){e), E 142.03(1)(h),

E 143.04(6)(d)
Tnsulation for

conductors in battery rooms

....................................... E 114.07
grounding conduetor . ... i b e i i i e e E 103.08(3)}
lightning protection equipment .. ..., ..o iiieiienii i E 119.05(3)
putection of ... o e e e e e e e e E 116.02(1)
BEIVICES o vttt i b i e e e e E 128.04(5){a)
SUPDLY £8BlEE . v v e ey E 126.02(7)(a)
terminal Bases ...ttt i i e e E 113.04(1)
vertical and lateral conductors ... .iviiii i, E 123.10(3) & (4) & (5}

Insulators, arcing ab .. .vcurv it ittt i i it s et E 127.08
are Jlamp disconMectors ...... .. v ittt i i e E 128B.07(5) (f)
B CTOSSIEES oo v v v i vt et e R e e e B 126.03(7)
FACHOTY ESE 41 vt vv vt s av s e ety E 127.06
flash-over VOIAZEE .. vvvrnininrnrrrnnncrmnareseirrennss E 127.04, E 127.05
for communication Hoes at erossings ... oo i ii i E 126.03(7)
For conductors entering stations . ........ ... i i i i e E 1168.02(4)
for conductors in damp PIACES ... vt i i i E 116.05(2)
for constant current cireuits . ... .. i i i i i e e E 127.07(1)
2 E 128,04
for nominal Hne voltage . ... ... 0 i inniint i iarsosrstnrananens E 127.07(3)
FOF SPAN WITES . ...ttt e i e e K 128.05
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for suSpension . ... E 128.07(5)(c)
mrade of . E 124.04(3)
grade B .. E 127.02, E 127.03, & 127.04,
L 127.05, E 127.06
grade I Lo e E 126.03(7)
instrain position ... ... . L E 127.03, E 128.04
material and working ... ... e, E 127.02
selection of L. E 127.07
SHRIN L e e E 127.03
streapth, electrieal ... .. . E 127.03
suspension, increased clearance for .................. E 123.03(2), E 123.04{2)
test woltage . ... E 127.05
WEL PIOCESS 4ttt sttt t ettt e it e e e e e e E 127.02
Intensity of Mumination ...........0. it E 111.02
Intent of rules, realization of .. ............... ..., E 20.13(2}
Inter-connection of transformer .., ....... ... .. i E 103.02(2) (b)
Interpretation of rules by employer or
anthorized agent ............ . 0.t E 141.01{1)(b)
Interior eonduit gwounding ............ ... .. .. e E 103.03, E 103.04
Interior wiring system grounding of ..............0.0oo'.is.. E 103.08, E 103.04
Introduction ..........co0veun i, e E 201, E 103.1¢
solated (def. 95) ... ... ... o i E 101.02
switch in grounding conductor ......... ...ttt E 103.06(1)
Isolated plants (def. 96) ...............c.cccoov.... E 10102, E 103.02(2) (¢)1
TIsolating live parts by elevation ................c.0 o0, E 112.05
switchboard equipment ............ ... 0 E 118.07(3)
Isolating switch (def. 97) .. ... e E 101.02
Isolation by elevation (def. 98) ..........cv'iineeeer i E 101.02
Isolation of, Datleries .. ....ou.eite i ii e e E 114.02
conductors e W B TLB03
CIPCUIES | ottt e e e E 116.01{3)
Hightning arvesters ............... ... . ... E 118.02(1)
live parts by elevation ’ .
communication lines , ... ... ... TR 128.08(1)
COMAUCLOIS o et e e e E 116.03
fuses and switches .. ... . E 117.10
lightning arvesters . ... ... .00t E 119.04, E 119.05(1)
DIDEOTS 1t e e et e e e e E 113.06
nongurrent-carrying Parts ... L. e E 121.05(2)
ol switehes .. L E 117.02
overhead lines and equpment ............c.. il i E I21.05
station equipment ... K 112.08(1)
suddenly MOvINE DA . ... E 117.08{2)
tramsformess ... ... .. il E 115.03, E 115.04
J
Jointly used poles, ab crossings . .... ... .. ... 0. E 125,03(3)(b)
BXLENSIONS ON . it it it E 122.01(2)¢{b)
BLEPS DIl ottt e e e e e E 128.01(1)(e)
Joint poles
CONAUCLOS BN v vttt s e i e E 123.10(4)
grades of construchon at crossings ........................ ... E 1253.03(3){b)
Joints, in conduetors ... .. ... E 116.06, E 126.02(6}(e),
E 126.02{7){a)3
in grounding conductors . ..... ... e E 103.06(1)
Toint use (def. 99) o ouviuirvin i E 10102
POlES e e e E 128.03
Jurisdiction of municipal code ......... ... .. ... ... .. .. .. E 2.02(4)(b)
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K
Killing circudfs . ... i e i ey E 142,02(4)(c), E 142.03(3),
£ 142.04
equipment oF HNeS ... .. i e e e, E 142.04
T E 142.04
2 E 142.03(6)
L

Ladder space on building . ......... .. . e e I 123.05(3}(b)

Ladders
guArds fOr ... e e e e e e E 111.03(10)
metal reinforeed ... L i e i e e ey E 142.03(1){f)
L1 1213 L= E 142.01(9)

Lamps
clearance of, on jointly used pPoles . ... i i B 123.09(5)(c)
disoonnectors for ... ... ... i e e E 12B.07{5)(f)
handling 0F . .. .. L. e E 128.07(5)(f)
i DAtEIY FOOIME L .ttt ittt et et bt it et bt e e e E 114.09
Jocation of ... ... . e e e E 128.07(5)
SUSPENSION FOT L .. .. e s E 128.07(5)(d4)
B L o oV 5 111.02{2)
Lateral conduetors {def., 100) . ... ... oo iinaa, E 101.02, B 123.08(3),
’ E 123.10
Lateval aad vertical conduetors ... ..o o i e e s E 123.30(4)
Lateral working space {def, 101} ... .......... E 101.02, E 123.08, E 123.10(1)
I E 129.02(7)
Latticed StrOCRITES . v i it i e e e E 125.03(2} (c)
Legal authority and requirements ... ..., .. 00 it e e Chap. 2
Laws {quoted or referred to) ........................ Chap, 123, E 2.02(3)(a},
E 2.02(4) (b}
Leaknge from live parts ..o oo o e e e E 117.09
Levels, arrangement of relative levels . .......... ... ... .............. & 122.01
Levers, protection from suddenly moving .............. E 112.03{2), E 117.08(2)
7 E 111.02
branch eircuits (def. 12) ... .. . i e e e e E 101.02
GITETEBIECY 4 v v v v v u s st et st s st m e e e m e e e m e ey E 111.02{2)

fixture—

R T T E 111.02, E 116.07
outlet (el 1200 ..o e e e E 101.02
Lightning arvrester (def. 103} ... . ... .. . . i E 101.02, Chap, 119
charging of ... ... e e E 119.05(2)
AISCOMDE e N oo e e e e e e E 119.02
ground condUCIOrS .. ... e e e e E 103.06(1)
grounding ... i e L 103.02{2)(d), E 103.06(2), E 103.07(3),
E 103,10, & 119.04, E 121.06(1)
PRI o Lo e e e e E 119.05(1)
installation of ... ... .. ... . . . . o . e e E 111.05{(4), E 119.01
LR L E 119.01
T+ 10 LT E 128.07(2)
requirement for in o stations . ... L. e e E 119.01
where vequired . ..o e e e e e E 119.01(1)
Lighining protechon wires ... .........c00uvennenn, E 126.02(8)(¢), E 12G6.04(6)
clearamee Of . ... e e e E 123.03
Limited metallic structures, grounding of . ..o et ot innn .. E 103.08(1)
Line conductors {def. 104) . . . e E 101.02
clearance an poles .. .. L e e e e e E 123.06
Tdne msSuladors ... i e e e Chap. 127
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Lines, accessibility o.uuuinouuuiinniiin e E 121.03
communication {def. 24 and 105) ... ....ouvueeenenins E 10102
construction of, general . ... ... .. i E 120.01(3), E 121.01,

E 121.02, E 143.04(10)

design of ... E 121.04
electrical supply {(def. 65 and 108) ................... e E 101,02
gromnding of ... i e e e et E 142.04(8)
guarding of ... e E 121.05
handling of ... ... i e B 142.03
ISPECHON . .o E 20,18, E 121.04
Inbrees L. e e E 123.02(6)
igolation . ... E 12105
killing of .. ..o e E 142.02{4)(c), E 142.03(5),
E 142,04

near stored material ... L E 123.02(7)
mear walls oL E 123.02(8)
Ut Of SEXVICE .. ..., E 121.04
OVET HaNKS .o e e E 123.02(8)
relebion of ... Chap. 122
velative levels ..., oo i E 122.01
standardization of levels ............... .. ... .00 E 122.01(1)
steinging of ... L E 143.04(10)
tests of Lo E 121.04(1) (¢)

Tive (def 4) o ooon e i e e E 101.02

Live electrical, parts ............o i E 143.08(3)
BQUIDTIEIE L ittt e e e e E 142,03
lines, handling ... ... .. i E 142,03

not worked on, climbing space of ..............., E 123.07({5), E 123.07(6),
E 123.07(7)
permission to work on ..., e E 142.04(5), E 143.04(7),
E 142.04(8)
vequest for killing of ..ol E 142.04(2)
serfes circuits considered aS ............. .. ... iiiieii E 143.05(4)

Live or moving parts, care abotit ..., .00ttt T 143.01(3)

Live parls oot e e e E 112.07, E 142.01(8)
care about ... e L 143.01(3), E 143.04(8),

) E 14501 (8)

care when exposed E0 ... i . vttt E 142.01(5), E 142.03(2),
B 142.03{3), E 143.01(3), E 143.04(8)

guarding or dsolated ... . e e JE 112.05, E 113.02,
E 11404, E 121.05(1)

handling in subway operations .. ............0. ... E 143.08(3) & (7)(a)
handling of ...t i E 142.03(1), E 142.03(10),
E 145.01(6}

isolation by elevation .....vei it e e E 112.08(83)
repairing in subway operations ........ ... .. . o iy, E 143.08(7){a}
touching of ..., .. i i i e e E 142.03(1), E 143.04(7)
treat everything as alive ......... .. . oot e E 142.01(6) (a}
underground guarding of ... .. ... . s E 12907
handlng of ..., .. ... .. i i e, E 143.08(3), E 143.08({7)
L3 E 143.08(7)
when to kill ... ... e E 142.02(4)(c), E 142.03(5),
E 142.04

working space aboub ... e e e e E 112.08

LT 1 Chap. 125
derd ends .. ... e e e e E 125.03(3)(c)
distrels .o e e e E 125.01
flab surfaces ... ... e e E 125.03(2){c)
fior conductors ... e e e e, E 125.02
latHeed StruCtiYes ... e e e E 125.03{2)(¢)
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supports, longitudinal ..., o . i i 125.03(3)
BPANSVENSE 44 vu v v vt n s st ii it it ta it s ia s e E 125.03(2)
R0 Y P E 125.03{1)
trolley contact conductors .. .. it i e E 125.03(2) (b}
Loads upon
B )7 = E 125.03
Local electrical regulations ... ..o irrni ittt irarts s E 2.,02(4)
Location of (def. 107, 108, 109) . ...t iriii it iiaaninans E 102.61
buckarms relative to working space . ... ... i i i E 123.08(4)}
climbing 8DACE .. .vu it i i e s E 123.07(1)
conducbors relative {0 working SpACE ... i e E 123.08
conductors vertical and lateral ............. ... . ... i i i E 123.10(1)
L T~ 0 T P E 141.02(4)
equipment in climbing Space ... .. i il i i i i i e E 123.07(4)
BUATHS o v v v nen e s e n e e et e m et e i E 112.05(3)
HEhtning AITestors ... ... ittt ia i e e E 111.05(4)
oil switch and elrouit hreakers .. ... oo ittt irenernas E 111.05(1)
XEHUIALOLS o v v v e a e mt et e i a e a e £ 111.05(2)
transformers . .... e ¥ 111.05(2), E 115.04, E 128.07
vertical and lateral conduotors . ... ... i i i i e E 123.10(1)
WOTKINE SPACE o vt vu vt onrrnrseioranestotonaineianasionasnannns E 123.08
Locking switehes . ... .ottt e e e e e e E 117.05(2)
Longitudinal, conductors or rums
J0BI I o it ia et i e e e et e e e E 125.03(3)
mns, cHMBING SPACE . ... e e e e i E 123.07
strength requirements, grades B & C
CONCTELE POlES . . it v st et v an e e e E 126.02(1)(b)
L) T L Lot oY - E 126.02(6)
OFOSSETINS 4 o v v e e m e aen s s aaemamneanaseessnsentntenatannns E 126.02(4){c)
BUYE ovivninivnririnnnenss e ety F 126.02(3)(e)
INESEENEOES & 4w v vt ur v s e ottt et it E 126.02(7)(a)l
method of providing . .......... .. ... . e E 1268.02{1){e)
1T T . S E 128.02(1)(c)2
WOOd POIEE oo i e e i E 126.02{1)(d)2
strength requirements, grade D
CONAUCEOTS 4w vun i i i it a ey E 126.03(9)
CIOSSATITIS . .t v vt et s om it s e ettt L 128.03(4)
BUYE v P E 126.03(3)(d)
INSUIBLOYS + o v vt s i e e E 126.03(7)
BT T Y PN E 126.03(10)
PIIS L e E 126.03{0)b
POLES ittt e i ey E 126.03{1)
strength requirements, grade N . . i i i i e E 126.04
Loss of contact at railipad crossings . ....................... I E 128.10(4)
Low-voltage, protection (def. 111) .......... ... cvvvits F 101.02, E 113.01(4)
velease {def. 112} ....v.iiivrniiinriiiiniiriniinias E 101.02, E 113.01(5)
L/R for compression members . ... i i e B 126.02{(1)(¢)
M
Machinery, foundations ... ... . . i e e e E 11L.01¢(3)
Machines
CaTE ADOUE ...t e e e i E 143.01(2)
COUPled Lo e e e s E 113.03{2)
protection from aceidental staxting . ....... ... . ..., .. ... E 113.01, E 143.01(2)
Made electnodes .. ..vvvrvrne i e E 103.07(3), E 103.08(4)
contact SUXFRCE . .. ... ... i i i e e E 103.08{(3) & (4}
installation of .. .. ... ... e e E 103.08(4)
guy as ground L ... .. e e e e e e E 103.08{4)(e)
limited water SYSIEMS .. ...ttt i iir i ann e e E 103.08(1)
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NUWIIBET OF L .ttt it e e e e e s E 103.09
ON WREEE SFSERINS L4ttt i i s i e i e e E 103.08(1)
FOSISERICE o4ttt ettt i e i et s E 103.08
wood pole grounds ... ... ... e e e e i E I03.08(4)(d)
extra for buried stractures ... e e e e E 103.08(4)(f)
Magnetic forees on conductor . ... ... . i e e ey E 116.02(3)
Maintaining service ... .. .. . L. i e s E 142.02(7)
Maintenance of ’
CLBATANEE . s vy i iv ey sinn i e E 123.01(5)
lines and equipment .. ........... e e ....E 2012, E 121.02
overhead and underground Hnes ............. i i E 20.12
SEREONS & ot ua e e e vt e e e E 112.02(1)
stee]l poles and LOWEIS . .. i i e e e s E 126.02(13)
WO POLES |\ v ettt i e e e e E 128.02(1){d)
Making protective grounds ... .. ... e r e e e e E 142.05
Manholes {(def. I13) ... ..ot i e F 101.02, E 129.03
ravoid smeking in L. ..o e e E 143.07(5), E 145.03(4)
aveid use of flames in ... o v i e L 143.07(5), E 145.03{(4)
conductor locabion dn . ... 0. i i i i L 12904, ¥ 129,068, E 129.07
construction ©f . .. .. . e e e i e E 129.03
COVEIS « vt enavamsmasas s msa e s tn s ononssasanssnesaresananss E 129.03(6)
dimensSions ... is e e ey E 129.03(2)
A T E L ottt ittt it e e e e e e E 129.03(3)
ducts entrance N0 ... i e e E 128,02 (6}
CIEFATICE L0 L. i et o it i st nta et et c e e e ey E 129.03
guarding live parts in .. ... .. i i i E 129,07
guards and guarding of . ......... ... .. .. E 129.06, E 143.07(2), E 143.06(4),
E 145.03(1), E 145.03(3)
Jointly nsed .. .. e e e e E 129.02(5)
location of ... i it i e e E 124.01(3), E 129.03
minimum Slrengll . .. .. L i i e s i i e e E 129.03(1)
ODCIHIES oot i e ee et et te te te et e e e ey E 129.03(5)
precauntions with five ....... ... e i E 143.07(5), E 145,03{4)
B E 129.03(1)
supporting cables . ... ... .. e e e i a s E 129.03(7)
F TN 1o £ E 129.03({7)
ventilation ... ... i i e a e e e, E 129.03(4)
watchmen for ................ e E 143.07(2), E 145.03(1)
WOrKINE SPACE ..ttt iri s i s st n sttt e s tan e E 129.03(2}(b)
Manual (Def, T34} ... ittt ittt i it sty E 101.02
)Ly X 11>+ E 117.03
Manufacturing processes in stations ........ 00 cii e, E 111.01(2){b}
Marking of
INSUBEOTS ot e e e a et e, E 127.02
POLOE & i i e e e e E 121.05(3}
Master service {def. 142) ... . ... i i e e a s E 101.02
Materials for
ground Conduetors & .. un e i i e e e e £ 103.06(1)
switchboards . ... . i i e a e e e e E 118.02
. E 112.05(3)(f)

Mats, floors and platforms, insulating, as
guards for live parts of

ACHINES .o it i i e e e e e e E 112.05
station equiBIEnt ... .v i i s E 112.05(3){f), E 112.07(1),
E 117.07, E 142.03

switchboards .. i i e e e e e e E 118.67(1)
SWEHCES L e e e ey E 117.10
Mechanical protection of conductors . ...... ... ........ E 103.06(3), E 113.01(6),
E 116.02{11}, E 123.10(3)

Messengers, repeating of ... i i i s e E 142.01(12)
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MESSCIEEIE « o vyt s in et e s senereas E 126.03(10})
communication eable ... ... ... ... ... .. ... E 126.02(9){b), E 126.03(10)(a)
cormmunication conductors paived ... ... ... E 126,02(10)(a), E 126.03(10)
grounded effectively ....... ... . it e E 103.02(2)(d) & (e)
. < E 126.02(10}(a)2
3 7 E 126.03(10)(a}
specially inskalled cable . ... ... ... . . E 126.02(7)(a)l
Fd 4 11« Y N E 126.02(9)({h)
supply GABle L. et e e i ey E 126.02(7)

Metal
cabinets grounding ... e e e E 117.09
POYES Lot e E 126.02(1)

ZEOUNAILE BF + - vt et ettt e e e e e e E 128.01¢1)(d)
guarding of ... i i i e e e E 128.01(1)(d)
wse of guys with ... .o il E 126.02(3), E 128.03(6)
reeeways, grounding of ... .. ... e e e e, E 103.03
protection of conductors ............0 0000 E 123.10(3), E 123.10{4){b),
E 123.10(86) (a)

protection of control eircuit ......... .. .. oo oo, E 113.01(8)
sheathed cable . ... .ttt iar s E 118.04(1), E 123.01(3),

E 124.03, E 126.02(7)(a),
E 126.02(9){a), E 128.08(2)

B Lo Ve E 123.01(3)
Meters, care about live parts ... ...ttt e e e e, E 143.02
current-transformer secondmry ..ol e E 103.06{2)(c), & 143.02(5)
apen circults at Conmections . ... . .. e e e e, L 143.02(4)
reporting defects ... ... i e e e E 143.02(7)
Fo3 = 1L I T L T E 143.02(6)
Mped JOHRES L. . e e e et e e E 143.02(2)
water, ground connections MEAT ..y uvvnnrareroran E 103.07{1) & (2), E 103.08
shunting of ... . . i i e I 103.08(1)
Methods of protective grounding ...........ccieiiiiiiien, Chap. 103, E 103.01
Methods, of comection to ground ... ...l iy E 103.06, E 103.07
OF CONBIUCHON 4ottt ettt it ettt e i ie i e e i E 20.11(2)
of first-aid Instruction ... ... ... e e E 141.01(4)}
of providing longitudinal strength ... ... o oo e E 126.02(1)(f)
Minimun
clearance for live parts ... ... . . . i i e E 112.03
pole SIZes . ... i i E 126.02(1){d)6, E I126.03(1)(f}
sizes of conduclors . ..vu et e i e E 126.02(6)(h), E 126.03(9),
E 126.04(4) (b}
SiZeS OF CTOSSATINS 4 vt vnns tnnrnas tetisrurotetarnsnenenns E 126.03(4) (b}
Miscellaneous requirements for overhead lines ........................ Chap, 128
Modification
L T T E 20.13(1)
Moistore and weather .. ... . L o i E 111,01{2)(e), E 112.09
Molding, wood .. .. e e e e E 123.1(
Motor cirewit switch {def, 115) ..... ... i e E 101.02
Motor generators, conltrol of ... ... .. ... . . . . . i E 113.01{(3)(c)
Motors and Generalors ... ... .. i e e E 113.01, E 113.08
control devices for ... ... i e e i e e e E 113.0%, E 113.06(1)
enclosed tYDe .. i e e s E 113.06(2})
guards for live parts of ... ... . . . it it s E 113.02, E 113.05{1)
identifieation of ... i i i e et e et E 112,10
in hazardous locations .. ... ... .. ... i, e E 113.06(2)
leads of .. ... i s E 113.04(2), B 113.05{1)
Y T E 113.06(2)
speed Limdts fOr o ... e e e e e E 113.01(3)
starters Bor ... ... .. e e E 113,06(1)
terminal BaSes ... e e e e E 113.04{1)
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Moving parts, care about . ... ... . i et E 143.01(3)
guarding of ... ..o e e E 112,03, E 143.01(3)
protecton against .. ... ... e e i a e E 117.08(2)

Multiple made groundS .. ... i i ii it i i s i ae e E 103.02{2){e),

E 103.07{3%), E 103.10

CIOSSIMES 4o v v tin v nvrrornrnnoar oot nsnasnitsnnsnnrnas .E 124.02{4)(c)

BEOUNAS &1 v e it e e e s E 103.02(2), E 103.02(3),

E 103.07{3), E 103,10

Municipal eodes jurlsdiction ... ... . . i i i e E 2.02{4}{b)
N

Name Plates ..o u et i ey E 112.10

Nature of ground conmeclions . ........cictiiviirrinnrrerainrasssass Chap. 103

Neutral conductors, grounding of . .......... 00000, E 103.02, E 103.02(2) (e},

E 123.01(4)
ClOATANGCE it v i i uinn i tr e et e st e ra s s iy E 123.01(4)
use of circuit breakers on .. ... . ... i i e i E 116.01(2)

Now construction {def. 117) .. .. i iinin v riirr i irnrans E 101.02

Nagrade conSERCHOIL + 1 v vt v vt et i iratananeannnenesieseneneananss E 128.04

Noncombustible constroetion .. .. ... ... .. i i i i i i E 111.01(2)

Noncurrent-carrying parts
Lo oL T b1~ E 103.03, E 103.04,

E 103.05, E 112.04

frames of generators, cases of transformers ,....... & 112.04(2), E 113.05(2},
L 118.06(1), E 119.04

metal conduit, cable sheath ete. ...... ... .. .. ... . i il E 121.08{2)
where lepkage is Hable to 0cCUT ... vttt cva s er s E 117.09
isolation guarding and marking . ..., i it i e E 121.05(2)

Naotification '
neronauties COMENISSION ... u i i e e e e e e e E .122.08
other utiliHES . .0yt o i e ein it s e e E 122.02(2)

Number of made grounds .. ........ ... . .., E 103.02(2){e), E 103.07{3)

0

Obstruction of Bighway ... o i i i i i i i a st s E 123.02

Obstruction on POIES . ... o i i e E 128.01(1){g)

Oil filled apparatig L. . ..o e e E 111.05
HEhtning Arresters ... vttt it enr st arrentnrersrrarerrrarrnrnsns E 119.01
requirements for general ... L. L L i s i i e e E 111.05
WIS L e E 117.02
tAnsformers .. i i e e A s E 115.04

Oil switches ... e E 111.05{1), E 117.02

Omission of guys, communication line crossing . ........ .. .0 ovauen E 128,03(3)(b)

Open communication conductors ... vvuvinrrii ittt iararatnarinonsns E 128.02(8)

OPen ClrouIts © . bt vt u s it i e e e et e e e e E 143.02(4)

Open wire communication HNES .. ....c.ueeonieevinrrnsrarereres E 128.08(1)

Cpen wires (def. 119} ... i i i s i i e e s E 101.02

Operating
Tines and eQUIDIMERE 4o\ u st vn it it it ettt ey E 20.10
TOWEIEIE o o v it v s it ca i e e et e E 142.02
R E 14001 to E 145.03

LTS LT 1) E 140.02
T E 140.01

Operation, at SEAHONS . ... v it e e aa e e E 142.02{4)(b)
of clectrical equipment and Hoes .. ... . i i e I 140.01

Order, of grades of construction . ....... .. . i i i E 124.02{3)

Orpanization diagram . ..... .. ottt ir it r i ey E 141.01(2)
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Outlet (def, 180 ...ttt it it e et et e e en e tnneenns E 101.02
Cutline lighting (def. 121) ..ot it E 10l.02
Overhead and underground Hes ... ...ouieuine et it it Part 2

accessibility ... e e e e E 121.03

design and constructon . ... ... ... e e e E 121.01

installation and maintenance ... ..., . i 0 e E 121.02
Overhead lines, operation ... .......ivverivnn i iiiiiirrarianasas E 143.04

grounding when worked on ... .. uiun i e E 142.04(6}

raiscellaneous requIremIents ... ... ... a . e s Chap, 128

precantions in climbing sbructures .. ... . i i i i E 145.02(1)

P
Painting steel DOIes ... vvu it it e i e e e E 126.02(1)(c)8
Paired conductors ..........0iiveciiiniaiiiian, E 123.06(1}(a), E 126.02(10),
E 128,03(9) ()

Panelboard (def. 123} ... ... . i i e e E 101.02

Parts to he grounded . . ... ..o e e E 121.06(2)

PASSAEEWAFS .« ottt vt v v rra s r e b e e e E I11103(8)
guarding equiPMent NEAT ... .ur vt oie i ey E 112.05(1){b),

E 118.07(1), E 119.01(2)

Penalties .. e e e e e i e E 2.02(3)

Pendants (see also portables) .. ..viuienri it E 111.02(3)

Permanent supporting surface for workman . .............. ... ... ... % 112.05(1)

Permanently grounded (dof. 124) .. ... ... .. . . e e E HHL.O2

Permission .

10 WORK . 4 v i e e e e e e e e, E 142.04(3)
Phase, faflure ... ... iiiit ot e e & 113.01
Physicians addresses ... ... ... itiininiiiiii I 141.01(3), E 144.02(1)(a)
Pine poles (see poles)

Pins, grade of ..o e e e E 124.04(3)
grades B, G ... i e e E 126.02(5}
grade D oo e e e e E 126.03(6)
meterinl L. E 126.02(5), I 126.03(8)(a)
3 < E 128.02(5), E 126.03(6){c)
L 1] E 126.02, E 126.03(8)(h)

Pins and conductor fasteninps . ......... ... ... i L 126.02(5)

g o T U E 123.08

Pin type insulalors .. uuuee i en i ie i i ey E 126.03(7)

Pipe connections for grounding ....... ... ... ... . ... .., E 103.07(1), E 103.08
size for made electrodes ........ .. .. . . e, T 103.07(3), E 103.08(4),

E 103.08(3)

system BEOUNAS oo ievat e e i i e E 103.02(2)(e}, E 103.07(2)
Platforms, insulating {sec mats)

protection ©f ... i i e e e, E 111.03
Plug connectors . ou vt it ii ettt c e it E 111,02(3), E 1138.07(2)
Plugs attachmenk ... ... i i e s vt a e a E 111.02(4)
Plug type switchhoard ... ... ittt ittt i i e e, E 118.07(2)
Points

of attachment of grounding conductors .. ......... oo, E 143.02, E 103.08

T G ) S E 103.02(2)
DO, SYSERINS & it e it ettt te canmrr taote et e e E 103.02(1)

Pole face {def, 125} ... i i it e e E 101.02

Poles
attachment of BUYE 1o ot o it i e e i e et e e E 128.03(3)
clearances from, conductors .. ... ... err s enrnai i E 123.05, E 123.086,

E 123.10
from hydrants ...t i i i e e e e E 123.02(1)
from eafls ... e e e e e e e e e e E 123.02(4)
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from street corners andl curbhs .. ... .. ... ... E 123.02(2), E 123.02(3)
rubbish .. ... E 123.02(5), & 128.01(1){n)
climbing of ... .. ... e i E 128.01{1}{m)2
COMMUIICALION i, e i v i i E 126.02(1), E 126.03(1),
E 126.04(1)

COTICIEEE L 4yttt vt vttt tas e e s s s s iaams e m ey E 126.02(1}(b)
deflection and deformalionof ... v .o L 126.01, E 126.02(1){f)2
depth of setbing .. ... ... ... .. . i i E 126,02(2)(bh)2, E 126.03(2)
BOUIPIMENE Ol o, o it ittt i i ta e ey E 128.07
exposure 0 fires ... .. i e E 123.02(5), E 128.01(1){a)
fexible supporis ... ... ..o i i E 126.02(1) ()2
foundations .. ... e e it E 126.02(2), E 126.02(2){h)
grade oF ... . e e e E 124.04(1), E 126.02(1)
EroumdinE . . e E 128.01{1){d)
EOAEAS 0T e e e e e e, E 128.01{(1)(b}1
LT E 126.02(3), E 128.03(3),
E 128.03

hand €leArance .. oo vi i i e e e e E 128.07(4)
identification of .. ... ... ... . . i i i E 128.01{1){f), E 128.07(1)
jointly used, grades of ... ... . i i e e E 124.04(1)
relative conductor levels . ... ... o e E 122.01
supply communicebion clrcuils .. ... i i e E 122.03
Tording .. e e et e i e E 125.03
locaom of . L s s e E 123.02, E 126.03(1}(d),
E 128.07(2)

jongitudinal strength of, special cases ... ... ... . e E 126.02(1)
TINEENATICE 4 .ttt i s it i i e E 20.10, E 126.02{1)(d)
MINImMumM SiZeS ... e e i E 126.02(1)(d4)7, E 126.03(1}(f),
E 126.03(1)(h), E 126.04{1)

vhstructing trafie ... .. ... .. i i ey E 123.02
Lo RT3 4 L] ) - L. E 128011 (k)
precautions when olimbing ...... .o iy E 143.04(2), E 145.02{2)
protection against climbing . ... .. ... .. . i i i E 128.01(1)(b)2,
E 143.04(2), £ 145.02(2)

againsk fire ... ... . i e s E 128.01{1)
against mechanical injury . ... ... Lo oo i i E 128.01(1)(h)1
protective COAIMES ..o it it i e i e e E 126.02(13)
selected . ... ... i e E 126.02(1)(d)5, E 126.03{1){e)
L U N E 125.02, E 126.03(2)
SPHCed L L. e e e e E 1268.02{1)(d4)7, £ 126.03(1)(g)
31 E 126.02(1){c)
Bexible Lo e e e e E 126.02(1)(f)2
foundations ... a i e E 126.02(2), E 126.03(2)
strengbhe of ... e E 126.02, E 126.03, £ 126.04(1)
at angles and dead ends ........ ... i i E 126.02{1){g)
for grades B and C . ..o it it e E 126.02(1)
for grade I .. ... i s E 126.03
For grade N o ir o e e e e e e E 126,04(1)
when used jointly ......... .. 0.0 i E 124.04(1), E 126.02(7){a)
stresses in MAaximuwm . ... vvvii e E 12602(1)(e)4, E 128.02(1)(d)4,
E 126.02(2)(b)1

testing of, bhefore climbing . ... . . i E 143.04(2), E 145.02(1)
top diameter ....... .. .. i i i E 126.02(1){d)6, E 128.03(1)({f)
WAIMINE SIENS o e ettt e e, E 121.05{(3), E 128.01(1)(c)
WO e e i e e, E 126.02(1}(d), E 126.03(1),
L 126.04(1)

POl SECPS oo v et e et vt s e e E 123.10(1), & 128.0L(1)(e),
E 143.04(3), E 145.02(2)

Porcelain, bushings . ... ..o iiri it i i e e E 113.04(2)
ABUIALOTS & v sttt e e e e Chap. 127, E 128.04
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SOCKEES it i i e e e e E 114.09
terminal Bases ... .. e e E 113.04{1) & (2)
Portable appliance {def. 126) . ..., ... i s E 101.02
cables, fmspection of . ... ... it e s I 143.08(8)
devices, grounding of ... ittt i i e e i e E 103,05
handlimE . vt i i e e e e E 143.08(9)
equipment, gwounding of ....... . ... i iiiaii i ey E 103.05, E 103.06
Portable, cable connection for ........ciiv vt E 111.02(4)
EOUNAIME e i e e s v e B 103.08
INSERIIALION Of . vt v it i e e e e E 111.02(4)
in subway operation ... ... i e e L 143.08(9)
Position and conncetion
of switches .. .. . i i e E 181.07(2) & (3)
Potheads, use of ......... . 0 v i, E 116.04(1), E 128,08(4)(h)
Power cireuits in central office . ... ... o i e E 145.01(7)
Prime movers, speed Hmit for ... ... i i E 113.0I1(1)
Private plant grounding ... ... ... o i i i e E 103.02(2)(e)1
Proceading with work ... ... ... . 0 e e E 142.04(7) & (8)
Protecting, arvcing parts (see guarding) ... v it e E 112.05
Lo £ 2 o1t T4 ¢ S E 118.01{1), E 116,02, E 117.06
conductors, longitudinal TUNs . ... L. i i e i E 123.07(7)
vertical FUNE . v v v rr e e et E 123.07(8), E 123.10(3)
CoMtrol GIrCUILS .. .ot it e e s E 113.01(8)
ends and JOIMES ., .ttt e e e E 116.06
MOVINE PAFES v vt ettt s s v asasnsnaatstoannnsns E 112.03, E 117.08(2)
station equipment ... . e Chap. 113, E 117.06
traffic ... ... e E 142.02(8), E 143.04(8), E 145.02(8}
working by grounding .......... ... ... E 112.04{3), E 117.04, E 118.06(2),
E 142,04(4), E 142.03
By switches and disconnectors ............ i i i E 142.02(9)
Protection againsk, arcing insulator ....... ... . .. L i, E 127.08
arcing of underground eable ... ... i i s E 129.06(1)
deterforating AEENCIER . 4\ r e e e e s E 113.05(1)
rain-and falling objects ... v oir i i e e e E 111.03(3)
Protection
low and under voltase .. ..o it i e e e e E 113.01(4)
of conductors ... ..t i e E 103.06(3), E 116.01,
E 116.02(1), F 125.08(2}
of control OIrCUHE . . v e e e e i E 113.06(%)
MEAT ENOWAA oot vttt i e e e E 123.10(3)
of exposed communication lines ...ttt i i i i E 128.08
of longitadinal lines . ... ...l E 123.07(7)
Trotective, arrangements of equipment .. ... ... i i i i Chap. 112
CIOERITE v v s et e e e e b s E 142.01{8}
covering
Formetal Parls . .. ou vttt i i e e E 126.02(13)
for stee] supporting structured . ... o i i e E 126.02(1)(c)7
devices .. i i e e e e E 141.02(6) & (7)., E 144.03
FE Tt T £ N Chap. 103
grounds MAaKIng ...t i i s E 142.05.
B =1 1V L [ E 141.02
Pulling eables ... o oottt iir i ranr s srra s E 143.07(6), E 145.03(5)
Puncture voltage for insalators . ... 0o iirianaaaassinaras L 127.04, E 127,05

Qualifications of employces ... v i i e E 141.01(5), E 144.04
Qualified (def, 1270 ... i i e E 101.02
Qualified guBdes ..o v oot it e e i i e E 142.02(3)
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R
Raceways (def. 128) ... ... ... ..o, NP veevnsas . B 10102
Racks
on communication at crossings . ... ... i e E 126.03(5)
on supply lines, vertical .. .. . . i e e s E 123.06¢1){d)
climbing space for ... ... . . i e e e B 123.07(7)
Railings . ..o e L 111.03(7), B 112.05(3)(c)
FOUNAINE L. e e e e e e e E 112.04(2)
gudrds For switehboards ... vttt i e ey E 118.07(1)
on machines .................. e et e E 113.02(2)
Railroads
clearance of wires over . ... e e e e E 123.03
increased vertical ciearance of lines over ., ... ... .. ..., E 123.03(2) & (3)
tracks, horizontal clearance to poles ... ... i i i E 123.02(4)
Rails clearance of poles from ..o E 123.02(4)
Railway construchion . . ... ... . i e e e e E 128.10
assurance against loss of POWEr ... i i i i e e E 128.10(4)
at railroad erossings . ... ... i E 124.03{2), E 128.10(4)
puards under bridges ... ... . i e, E 128.10(5)
high wvoltage contact conduchors ..o v i i e E 128.10(2)
supports for contact conductors .. .... e e v B 128.10(1)
thivd rafls ... e e e e E 128.10{3)
Railway crossings by electrie railways ... .. oL i i i i .E 128.10(1)
clearance of conductors above rails ... o i i i E 123.03
of trolleys above rails ... ... . e E 123.03(1)
grade of construction at .. ... ... .. il e E 124.03, E 124.04
Railway, feeders, grades of conslruction ...... ... .. ... i iiiiean E 124.03(2)
Rain-tight (def. 129} ... ... . i i e E 101.02
Ratio, of fashover to puncture voltage ... oo it e e LGB 127.04
Readily accessible {def, 130) ............ e e £ 101.02
Readjustment O SRES .. ... 0. i i e E 123.09(2)
Realization of intent of rules . ... ... .o i i R 20.13{2)
Receptacle outlet (def. 131) ... .. . i i e e E 101.02
Teconstruction (def, 132) ... .. i ey E 101.02
Record of defects ... e E 121.04(1)(d)
Reduced clearance of neutral ... . . i i s B 123.01(4)
Reduction in number of wires, permissable ... ... ... L i i L 125.03(3)
Redwoaod paoles (see polos)
Regulators, induction ............ e E 111.05(2), E 115.043,
L 128.07(8)
Reinforced concrete peles ..o i it e E 126.02{1)(b}
Relation belween various classes of lines ... oo Chap. 122
Relative levels of sires .. ..., . it iinnnns E 12201, E 123.09(1)(a)
At eMSSINES L. s e HE 122.01{3){a)
minor extensions ... .. ... ... .- e e E 122.01(2})(b)
preferred levels ..., ..., F e eie e e e E 122.01(2){a)}
supply and communication lines ... .0 0 o i E 122.01{2)
sapply lines of different vollage . ..... . .. . it iriviinrres E 122.01(3)
Bemote ¢ontrol . e i e e e E 117.01(1), & 117.02,
E 117.05{2), E 119.02(2)
Removing mrounds |, .. .. ot e e e e e e s E 142.05(3)
Repairing and inspecting ... i e e s E 20.12
Bepairing, lines ... .. .. . it i i i T 121.04(1)(e), E 126.03{11)
station equipment .................... e e e E 112.04(3)
subway eguipment ... e E 143.08(7)
Repeating MeSSEnEErs ... ..ot e E 142.01(12)
Replacing equipment . .. ... ittt e e s e E 121.04{1}
Reporting dangerous conditions ..., ... e E 143.06(7), E 145.053(6)
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Reporting defects ... ..o E 143,02(7), E 143.03(7), E 143.04(11},
E 143.05(7), E 143.06(7), E 143.07(9),
E 143.08(14), E 145.02(9), E 145.03(6}

tnouble or clrClitS ..o oot i E 143.01(8}
when 1ines are CleRr . vvv e creisuarstersrareranrrms e yes E 142.04(9)

Requirements for
O T Lo« T IR E 110.0%
overhead and underground Hnes . ... e v Part 2
YOOMS AN SDACES 4 v v v v vt v au i r et e E 111.01
stations and subStAtIONS . ... i b e a e i Part 1
B0 WOLKIIEATL & v v v e ettt i i nr o sa i i s s s et s tan o sssses E 141.02(2)
Resishnee deviCes o o oo v vne it e m e o s E 115.05
Tt T R I I E 115.05
Resistance of ground conmections . ... i iie i i E 103.04
Responsibility, between officials and employees .....ovveinniiaiian - E 141.01(2)
AeSignation OF .. .. uuuarremere et E 141.01(7)
trAnSFerTing Of 1 v v e E 142.04(9)
BOSEOFITET SEIVICE L vvv ot i i E 142.02{5)
Resuscitation from shock ... ooy E 141.01¢(4), E 142,01(1), E 144.03
RUEOSEALS .. v v v e e o et saanringasasnans Chap. 115, E 115.05, E 117.01(1)
[ r T N R R I E 115.05
Rights-of-way, construction on femeed . ..ooviv oo E 124.03
Rigid conduit {def, 3B) ... ..o oo e E 101.02
TRASCIS v v v s e v ms ot e anmtacannsonsrerrarss s tae ansnssns E 123.03(3), E 129.08
clearance above ground .. .. ... i T 123.03(3), E 129.08
GOUNAINE o vt h e e E 121.06(2)
ST e E 126.02(1)(¢)
Roads, clearance of wires along and OVer ... v v E 123.03
Roadway, clearance of wires and conductors above ... .oev i s L 123.03
for clectric TRIIWWAY .t v e ot ienn e £ 128.10(1), E 128.10(2})
Rods, anclior ..o .vennvmtetrnnnae e E 128.03(7)
Rod size for made grounds ... ..o e E 103.08(4)
Roofs, attaching conductors (o ... .. . i s E 128.01(3)
cOnAUCLOIS CIOSSIMES .ot vttt v i taarir s n e E 123.05(3)
BOOMS AN SPACES + e e e v nnnsasansaont st ar iy E 111.01
Rotuting equipment .. ... ... ceeeeeeircruanrranaraaranaaae s Chap. 113
Rotating, machinery ........ .. .o Chap. 113, E 111.01(3)
AHENAANCE OF . oo v s e te it e e E 141.02(L)
GrondiIE OF oo et s E 103.03, E 103.04,
E 103.05, E 113.03(1)
grounding five parts of ... ... i i E 113.02(2}
guarding MOVIng DAVES .. ..o v v ot E 112.03

Ruhber
BlOVES .ttt ii e £ 112.07(1}, E 117.07,
K 142.03(2), & 143.05(3)
Fr T T S T R I T 112.05(3)({{)
Rubbish 1near DOLES v v e ct ot iiir i e E 128.01{1)(a)
Ratles, book 0F .ot i e e E 141.01(1}, E 141.01(3},
E 14401, E 144.02(2)
enforcement of .. ... ... i il E 141.01(1}(a), E 144.01
for employees, communication systems ...... ... Chap, 144, Chap. 145
supply BYSEEMIS .. ... ... Chap, 142, Chap 143
interpretation of ... ... oo e E 141.01(1){b), E 144.01(3)
Rural districts (def. 134) .ottt i i i E 101.02
supply HOES i1 .. oe i E 124.03
3

Safe supports for workman .. ... .o e E 143.04(2), & 143.04(4),

E 145.01(4), E 145.02(1)
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Safety appliances, furnishing .............0eevununn.n... E 11207, E 141.02(6},
E 144.05
L E 148.01(7)
Safety belts, inspection of ....v0ini i innrrnernn.. E 141.02(7), E 142.01(10)
provision OfF ... .. i e e E 142.01(10), E 144.05(1){c)
B8 O L. i E 142,01(10), E 145.01{4)
Safety loops on ladders ... u .y it ina i i i e e e E 111,03
Sags (def. I8} ... e i e e E 10102
basis of computation ,....... . i il e, E 126.02(6)(d)
communication lines crossing contact conductors . ............. L 126.02(10)(b)2
conductors Hm SAme SUPPOTE . 10t i e E 123.09(2} (b}
different, on S&RME SUPPOFLS 4.t vu e vt r it ieiein et E 123.09(2)(c)
grades Band C ... il E 126.02(6)(d), E 126.02(10){a},
E 126.02(10){b)
5 E 128.03{(9)(d), E 126.03(10)(b)
B i i e e e e s E 126.04(5)(c)
increased clearance for .........o.iii it E 123.06(1)(bh)Lh.
MESERNEET L\ttt st b e e e E 126.02(10)(a)2, E 1260310} (1)
readjustment of ... ... .. .. .. i e E 123.01(5), E 123.09(2)(c)2
sexvice leads .. ... i i i e e e e E 126.04(5)(c)
ey TR T T E 2.01
Broundiilf o ..o e e e i e E 103.01
B T E 120.01
OPETREINE FUleS vt it e i e e e e E 140.01
T3 11T E 110.01
Sealable equipment (def. I3B) o .ottt i i in i ananas L 101.02
Sealing conduit, hazardous Jocations . ....v'vr ittt v innncene s E 116.05(1)
Sealing Jaterals . ...... ... it i e i e e E 129.02(7)
Secondaries
promnding OF . e e e e e e B 103.02
instriments fransformers ... .o ieii e e E 103.04(3), E 115,63
Selection of Insulators ... ... . i i e e E 127.07
Separate, pole lines ... .ot at i e e e e e E 122.04
grounds and ground conduetors ... ... a e, E 103.07, E 103.10
Separation in any divection ... ..ol i e E 123.09(3)
Separation of, baze parts ... ... .. ... i e E 112,05, E 118.05(1)
cables underground L ... . i e e E 128.02(4), E 129.05
circuits and equipment on joint poles . ...... .. ... i i, E 123.09
communication and supply lines .. ... ... . 0 i i e e e E 122.04
communication equipment and supply lines ........................ E 123.09(5)
communication lines and supply equipment .., ......... .. 0iiuin... E 123.09(5)
conductors, and noncurrent-carrying parts ... ..., ..., E 123.08(5)
F L T L 123.06{1)
attached to bridges ... o i e e E 123.06(3)
attached to buildings ......... . ... 0, E 123.05(3)(c), E 123.06(2)
in manholes ...........00viiin... e e E 129.04(3)(c)2
not carried ON CHOSSAIIIS o .4 it ettt i et n s i an st eeeneans E 123.09(4)
of different voltages on same CTOSSATIN .. .vuen s nnennnennn. E 123.068(1)(e)
of same wvoltage elassification ............... ... .0 siiiian, E 123.08(2)
on horizontal crossarms .. ... ... L i e E 123.09(2)
L - E 123.08(1)
on poles according t0 SRES ... ...t e e E 123.06{1)
O XACKS .t i e e e E 123.06(1){d)
underground ... e e e e, E 129.04(3)
vertical L. ... e i e e i e e, E 123.068(1), E 183.09
L3 1 E 123.09
duet systems, supply and communication . ... ...t E 129.02(5)
POlE HNES |t uin e e e e e e e e E 122.04
risers, comrmunication and sapply ... ..., L o oo E 129.08(1)
= | E 123,09
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Series oircuits, clearanee fOr ... . uiaveieeein i E 123.01{2)
BEALE OF ot ettt e et E 124.03(1)
handling 0f ... ovuvoreeuir e e E 142.03(9)
POSIHON OF o ovvvrrr i i i e E 123.06{1)(e)
precaution when worked on ... i i E 143.05(2), E 143.05(6)
reporting defects .. ... iaii i E 143.05(7)
Lot o T E 143.05(3)

Series EemMEIAVOIS .4 vy v vv v v rieee s o nar s st E 113.03(2)

Series lamps
bridging 0f . ... e e e e E 143.05(4)
HSCODNECHDN ... i i ai e F 128.07(5){f), E 143.05(6)
handling Of .o v v vt it i e s E 143.05(3)
nstallation OF . .. .ot i e e E 12B.07(5}
L TR e T R R RER B 128.07(5)
Suspension of ... e e e E 128.07(5)
B e T R R E 143.05

Service (def. 138-T4B) ... .. . i e E 101.02
cable (def. 139) ... . . e E 101.02, E 126.04(5)(d)
conductor {def, 140) .. ... vttt i e B 101.02
conduit, rounding . ... c.evi it e a i E 103.03
crossings, grade of construchion .. ... ... e iie i E 124.03
drops, cabled (def, 141} ....... . .. E 10102, E 126.04(5)(d)

CONNECHONS OF + vt v v v e e er e attaoanrasaarsasaaransansens E 128.06(2)

L0 2) E E 126.04(5)
entrance (def. 142 and 143) ..ot ci i it e s E 101.02
equipment (def. 144) .. ... ... i E 101.02
hazard by interruption of ... . et e s E 117.06
FTIEIT1 (1 1o - T S R E 126.04(5)(a)
TeaclS, COSBATING .o vv v v v ian st senaasnnsasssassnnsasanonss E 124.04(2)

P o) F R TR E 124.04{1)
maintaining of CITCUIS . .. ... i e i e E 142.02(7)
TIREETHALS « o« oo v vt v vt i s n e e e e e E 126.04(5)(a)
L1 T D R R E 128.04{5){a)
raceway (def. 146) .. . ... ... e e E 101.02
YESEOKIME . ot iit e i iia e s a e E 142.02(5), E 142.04(11)
LT R R R R E 126.04(5){c)
T E 126.04(5) (b}

Setling POlES .o e it it i i e iy F 126.02(2), E 126.03{2)

Shading JAMPS + v v v e e e eeen v e aimtas e e e E 111.02{3)

Shafting, guarding of ... ... . i ei it e E 112.03

Shall (def, 1dB) ... ... i rracrarre st s E 101.02

Shielding equipment from deteriorating ageneies .. ... il E 112.09

o) TR P A E 112.05(3)

Shock, avalding . ... oo i e e e E 142.03(2) & (3)

Short-span constraction .. ....... it E 126.02(11}

Should (def. 14D} . oottt E 101.02

Shunting water MeEers ... .....ivivnreraee e stairirreaennes o, E 103.08(1)

Side HUFIIE .t vvvr v eenrmane st itirnrasaens sty E 126.02(1)(e)

Signal (sce communication}

Signaling apparatus, fire and police special supply circuits for ...... B 122.01(2)(c)

Signs, clearance from JNES . ... .. iiiiiair i e E 123.05(5)

Signs, dANZEr .. ..ciiiiirii e e E 121.05(3), B 141.02(9)

SiENS On POIES . oo e e E 121.05(3)

Signs warning
as protective device . ... . ... o e e E 141.02(8) & (9)
Bor BXIAEES oo vt i e s E 128.01({1){c)
for disconnectors and switches ... ... el E 117.05(1), E 117.05(2)
for equipiment under EeSE ... .. e oot e s E 143.03(5)
for exposed Hve parls ... .o . e E 141.02(9)
for fire extinguishers ... ... .. i i e e ey B 111.04
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for POlOS & uv i e E 121.05{3), E 128.01{1)(c),
E 128.01(1)(c}

for starting devices . ...t e e e e e e E 143.01(2)
FOr SEALION €MEFATICES .. .. o\vveeire et nnnennns E 111,01(1), E 141.02(8)
for traffic protection .......... ... .. .. i E 143.04(8), E 143.07(2),
E 145.02(8), E 145,03(1)

Simultaneous application of 10ads ... 00 it i e e E 125.03(5)

Size of .
ground conduClOT ..., e e e e e e E 103.06
lightning arrester ground commection . ............. ittty nnn E 103.10
made electrodes .. ... L e E 103.08(4)
PINS . e e E 126.02(5), E 126.03(6)
E T E 126.04(5)

Slack in overhead conductors . ..., ... E 123.01(3)

Shippery floors ...,... e L I111.03(2), & 112.06(1)

Sockets
INSUIAHIE ot e e e, E 114.04

Solid enclosure in hazardous loeations ... ....c.ouerion et nnen .. E 112.08(1)

Spacing blocks for Crossarms .. ... ... .. i i i e e e e E 126.03{4)({c)

Span lengths (def. 153) ...... .. iieiiiriiriniirenennn E 101.02, E 126.03(9)

Spans, averaged ... ... e e e e e E 125.03{4)
increased clearance for long E 123.03(2), E 123.04(2)
length of, conmmunication line at railway crossing .............. E 126.03(1){d)2

paired conductors L .. .. e e e e e, E 128,03(9)
supply lne (..o i e E 126.02{6){b), B 126.04{(4)(b)

Span wires, clearances, above rails ar ground L. e e E 123.03
insulators fer ... .. .. i e e E 128.05(1) & (2)
Jointly used poles ... .. .. .. e e E 123.09(3){c)
on joint poles . ... .. e e e E 123.09(1}(a)

Sparking, distance ... ... i e e E 119.02(1)
parts (see arcing parts)

Special, authorization for station operation . .....veer e nenn.. E 142.02(4)
permission {(def, 154) ... e e e e E 101,02
precautions, supply lines on unusnal SUPPOMtS ... . vvii e i e E 128.01(3)
supply circuits for operating sipnal equipment .................. E 122.01(2){c)
2] E 143.02(6)

Specially installed cables ........................ E 124.02(1)(a), E 126.02(7)

Speed control .. ... e i i e e e E 113,01

Speed Lmit, MOtOrs . .. .0 e e e e e e E 113.01(3)
PEIE IOV EIE . . ottt ittt e e e e E 113.01(1)

Spliced poles ... .. . . i E 126.02{1)(d)7, E 126.03(1) ()

Splices
8T R E 126.02(6) (e}, E 126.03(9)(e)
ab CrOSSINES . .. ... e e e E 126.02(6)(e), E 126.03(9){e)
in supply eables . ............ ... .. . .. . . . ... E 126.02(7)(x)3, E 120.07(1)

Spurs or climbers, care and wse of . ..., ... .. .00 E 143.04(5), E 145.02(3}

Stairs, antislip treads For .. ... i i i e e e e E 111.03(2)
as supporting surface for workman .. ...... ... . . e E 112.05(1)
BUAYAS BOr & . e e e e e E 111.03
landings for ... e e e e e e E 111.03

Starters (see also controllers)
motor control ... .. e e e e e E 113.01(4)

Starting rheostats .. ... . L e E 112.08(1), E 113.06(2),

E 11505, E 117.01(1)

Station, arrangement .. ... . e e e e Chap. 111
equipment, authorization to work o0 ..o L E 142.02{4)(a)
guarding Hve parts ... i e i e e, E 112.05
puarding moving DRI . ... e e e e E 112.03
identification of . ... ... L i e e e e E 112.10
in hazardous Loeations . .. .vuu et on e o e e e E 112.08
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INSPECHON OF 4\ ur ot e E 11202
TEEBEINE o eev vttt tecmme it ebseerse ab E 111.02
protective grounding ....... .. ..ot E 112.04, E 113.03, .E 117.08.
E 118.06(2), E 119.04, F 142.04{4)
wiring for fllamdnation .. ...y P L 116.0%
working SpAce ADOWME . .. ov v e e E 112,06
Stations, {def. 66) authorization for operation of ........ E 101.02, F 142.02(4)(h)
construction of, exists ........ . ... n FR R R E 111.03
floors ....... ey e e e E 11103
FOOIIS & vnnsansraretoronoronnsen FR T E 111,03
stairs and 1adders ... oo . E 111.03
construction precautions . ....... e e E 112.05¢1}
fire protection of ....... [ E 111.04
hazardous conditions in .. ... oo i e E 111.05(2), E 112.04(2)
identification of equipment ...... ..o e JR T 112,10
fllemination of ... c e e E 111.02, E 114.09, E 116,07
requirements in . ... A E 110.01
EeMPOTATY WIFIME -« .o iitieaeee E 20.13(3)
ventilation of ..... ... ... ... e e E 111.01(2){d)
Statutes affecting electrical consbtruetion ............. E 2.02(1), B 202(3) & (4),
E 121.05(3), E 122.05, Chap. 123
Statutory authority ..............-. e ey E 2.02{1)
Stee] supporting structures ........ e e e E 126.,02(1)(c)
Steps
pole, clearance above ground .. ... E 128.01(1)(e), E 145.02{2)
of conductors from . ...... ..., e, J E 123.10(1)
metal and wood ... ... e e e E 128.01(1)(e}
MSE DF ottt e e E 143.04(3), E 145.02(2)
Stopping devices ... ... S T A E 113.01
Storage about switchboards ............ ..o e E 118.411{2)
in supply stations ........ ... ciee i e B 111.01(2}
SEorage HAIEEIIES ..o vv v veeee et i s e ean s Chap. 114
Strain insalators .......... 000 e e ey B 127.03
Street lighting . ... ... v e ey E 128.07(5)
drip 100p CIEATANCE . oo vvve e v e e asnra s ima s E 123.09{5)(d)
Street openings, guarding of ... . . o i e E 143,07(2), E 145.03(3)
Street railways consStIuCHOI ... . cuvs et E 128.10
grade of conduckors ... . .on i E 124.03(2)
span-wire insulators ..... e e, e E 128.05
FREPE FRIIS © v ot et et ie e e e E 128.10(3)
tracks separation from ducts and manholes .......... £ 129.01({1), E 129,01(3},
E 120.04, E 129.05
wrolleys, guarding under bridges ........ ... E 123.05(4)(b), E 128.10(5)
included in transverse load ... ... i ii i L 125.03{2)(Db)
minimum 57e L. e e e e e e s I 126.04(7)
SUPDOEES o v o vv i e i E 125.03(2)(b)}, E 128.10(1)
suspension of high voltage ... ... . i e E 128.10{5)
Strength of
communicatipn eables . .. .o e i E 126.02(9)
conductor fastening ...... ..o c0eenn DR RN E 126.02(5)
CONAUCIONS .o vivvnnvnerernnarsans JS N E 126.02(6), £ 126.03(9},
E 126.04(4), E 128.04(5)
construction, minimum requirements ... ... ie i E 2.01
foundations .. ... ieeaeeans ey F 126.02(2), E 1268.03{2)
Pt L LR L R R E 112.05(2)
HUYS  ooveiirrnnrnnnsarans e E 126,02(3), E 126,03, E 128.03(2)
MESSENEETS « v vnvwnunr P e e e E 126.02(9){b)
paired communication conductors ... .. il E 126.02(10)
paired conductors over supply lines ........ ..o E 126.,02(10)(b)1
paired oconductors over trolley conduectors ... ... i B 126.02(10){b)2
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e E 126.02(5)(b}, E 126.03(6)(b)
poles ... e E 12602(1}, E 126.03{1), E 126.04(1)
splices and tADS .. ... ittt e e E 126.02(86)(e)
steel supporting structure ... .. .... v E 128.02(1)(c)
supply eables L. e E 1268.02(7}
SUPPOTES 8t angles ... ..t i i i e i e E 128.02(1)(e)2
trolley contact conductors ... ... .uv'eniinrarernrennnrernnras F 128.02(6) (f)
WO POJES L e e e E 126.02¢1)(d)
strength requirements . . ... .. ... .iiiit i e e Chap. 126
Stresses in conduetors ... ..., i E 128.02(6){d}
MAENEHE L e e e e e e E 116.02(3)
Stringing wires ... . i e L 142.03(10), E 143.04(10),
E 143.06({6), E 145.02(7)
Structural steel ..ot e e K 128.02(1){c)
Structure conflict (def. I55) ., .., ... ... .. ...\ 0., E 101.02, E 124.02(5)
Structures, SUPPOTHNE . ..o e E 124.04
Substantial (def. 156) .. ..., ... oot E 101.02
Substations (see stations)
ences o E 111.01(4)
Subway and tunnel ODErtbom .. v iy e E 143.08
Suddenly moving parts, protection ............... e E 112.03(2), E 117.08(2)
Supervision of employees . ... .. e E 142.01(4)
Supply cable, classification for grades . .......ooorr i, E 124.02(1)
strength L e E 128.02(7)
Supply equipment (def. B9) . ........ .. E 101,02
separation from communication conduetors .................... ..., E 123.09(5)
Supply lines (def. 108) ... oot E 101.02
approaching . ........ ... 0 e E 143.06(4), E 145.02(4)
branch eonnections of ... .. ..o E 128.06(2)
clearance above ground and rails ..., E 123.03
climbing space for ....... ... .. i E 123.07
communication lines used in aperation of supply lines ... ...oooovno. ... E 128.09
construction and maintenance general ... ... ... ...y E 121.01, & 121.02
construction under raflways ... ... ..., L E 129.02(4), E 129.05
CLOSSAYITEE L . ot et i e e e e e E 123.09
mrades of L. e L 124,03, E 124.04
puarding or solation ..., ... e K 121.05, & 129.07
identification of conductors and equipment ... ......... E 128.06(1), E 128.07{1)
Inspection and tests . ..... .. .. E 121.04
ISUlALOTS . Lo e E 127.07(2)
BOINE USE o e e E 122.03
precantions while working on ... ... ..., L ..., E 143.02(4), E 142.03,
E 142.04, E 143.04, I 145.02(6)
relative Tevels ... oL E 122.01(1)
short-span conStruction . ............e it E 188.02(11)
Supply systems
operating rules for ... ... L. e Chap. 141 and 142
Supporting conductors on Lees .. ... ...y e E 128.01(3)
structures, grade of ... .. ... .. E 124.04
Supports (also see foundations)
battery YOOMS .. ... E 114.05
Hexible ... .. e E 128.02(1)(F)2
for eable .. e e E 129.03(7)
for contact conduclor ................... E 125.03(2), E 128.05, E 128.10(1)
for large conductors and generator leads ., .. LN L 1168.02(3) & (4)
for sheostats and resistance devices .. ..........ieeeenrr s, E 115.05
insulating conduchOTs ... ... e I 118.05(2)

Toads On .. e e E 125.03
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safe For workman ... ...t oiaineaintcaiaiaers E 142.01(9), E 143.04(2),

E 145.01(4}, E 145.02(1)
B T 1 2 S E 143.04(4)
Suspension for street Hghts . ... 0ot vttt inanninrar s F 128.07(5){d)
Suspension insulators
inereased clearaneces for . ... ... i s e F 123.03(2),-E 123.04(2)
material for street 1ammps .. ... . i i e e s E 128.07({5)}{(d)
Switch {def. 157) .ot it i i i i e E 101.02
Switchboards and panelboards {def. 138) .................. E 101.02, Chap. 118
accessibility of L. ... . . e s E 118.01{3) & (4)
arrangement of ... ... i i E 118.01(4), E 118.04, E 118.07(2)
DAKE POITE o vuvnnrr e e e n st s E 118.05(1)
care about, employees ... i e e e E 143.02(2)
Aendfromt L ... i i e e e e E 118.07(2)
EUUIPINENE o u i e e i E 118.03
2 1 = E 118.08
LT g P E 118.05(2)
Ly AT b T R E 118.06
guarding ve Parts .. i i i e e E 118.07
handling of . oo i e E 148.01(7)
identification of equipMent . ... u i i e i e E 118,04
T4 Y00 TS0 1)+ S I E 118.02(2)
JHSEMITIENLS o vt v vt s e e et e m e e T 11803, E 118.08
e o 75+ E 118.01(1)
BT e 71X E 118.02
DI EYDE o+ ot vttt a e e e e E 118.07(2)
separation of hare PArts O .. v v vt v o et e e E 118.05{1)
SPACES BEOUNL L\ oy et ittt e e e E 118.01(2)
spacings ... . i D E 118.05
WITIOE 0N ..ottt it i i e e E 118.04
Switeh cells, illumination of .. .. i i i e E 111.02
i osupply Stadions ...l e e E 111.02, E 117.02
Switches {def. 157) and circuit breakers ............ ... E 102,01, Chap. E 117
accessibility and rangement .. ... .o e i i o i e E 121.07(1}
accidental pperation .......... .. i i i E 117.01(2), E 117.05(2)
ahead Of FUSES o\t . ittt e e it a e ey E 117.07
F N 3 Y E 117.05(3)
AHEIIIENIE o o ittt e et e e e E 117.05(4)
areangement oF .. ... e e E 117.01(1), E 121.07
BEacdes demd L .o ue it e e e e E 117.01(2)
CADACHEY OF vt e e i 117.05
Lo T 117 E 117.01(2}
comstruction of, for good contacts ... . . e E 117.05(4}
frame on rotating equipment ... .. ... i e e E 113.02(3)
groundiNE ... e e e F 117,04, E 117.09
EUATEINE o ey e e e e e E 117.10
in DAMEYY TOOMIE o0y v e ot iaee i ee bt a it it e e E 114.05
TdentACAON . ..ttt e e et s E 117.01(1), E 118.04
IAieating ... . e i i E 117.01{1), E 121.07(2)
in grounding conduclors ... ... i e e e E 103.06{1)
P AN IOlES L L. i e e E 129.07(2)
oY S 7 s E 117.02
I8 4 ot i e e e e e E 117.01(2)
lacation . ........ .. c.ciiimr e E 117.01(1), E 117.02, E 117.03
locking or blocking of ........... et re e E 117.05(2)
- 1 I E 111.05, E 117.02, E 117.05(3)
O POJES o o e ittt i e E 128.07(2)
on Switchboards ... .. ...t it it i E 118.01(4)
opening and €105 .. ... e s e e E 142.03(6}
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operation by employees .. ... e ie i i e e E 142.03, E 143.01(7),
E 143.02(4}, E 143.08(10)
POSIEOI L i e E 121.07(3)
remote contiol ... e e e e e E 117.02
SUIABIEY 4 ot e ot ettt e e e e E 117.05(1)
used as grounding devices ... ... i e i e E 117.04
where required .. ... i e e e e E 117.03
Systemy ground wire ...... .. ... .o iiii i, E 103.02(2) (b) and (2){c)3
T
Tables

clearance
from live parts ... ... ... vt i E 112.05(1), E 142.03(3)
underground TISEIS .. i e e e E 123.03(3)
vertical and Iateral conducbors . .. ... ... .. ... .. ... .. E 123.10(4)
Wires CrOSSINE WArES ... .. i e e e e E 123.04(1)
wires from, bridges . ... ... e e e e E 123.05(4) (a)
Buildim s L e e E 123.05(3)(d)
ground or valls ... L E 123.03
BUDDOTES .o e et e e 1 123.06(1)(c)
ClimbIng SPACE . i e e e e e E 123.07{5)(c)
erpssarms separation . ... Lo o e e E 123.09(1)(a)
B e e e e e e e E 126.02(4)(d)
depth of sething poles . ... .. . i i e e E 128.02(2){1h)2
foundation for poles, strength ... ... ... ... ... ... ... ... ...,.. E 126,02(2){h)2
grades of construction, communication conductors . ........... . ... ..., E 124.03
at multiple erossIngS . ... i e e e E 124.02(4)
supply conductozs .. ... .. e e, E 124.03
guys, strength for grades B and C ........................... E 126.02(3)(e)
For grade D .o i e e e e e E 126.03(3)
horizontal cleavanees and separations ......... .. . i E 123.06(1)
illumination intensities in stations ......... ... .. . L i i, £ 111.0%
insulator test voltame ... ... ... .. e E 127.05
solation by elevation . ... ... . i e e e E 112.05{(1)
loading specifications ... 0 e i e e e e E 125.02
messenger communiecation cables, size . ... ... .o oL, E 126,03(10)(a)
pole setting depths ., .. ... . .. . . . E 126.02(2)(h)2
sags of commmmication conductors, copper and steel ... ... .. .. ... E 126.03¢(9)(d)
service 1eads, BRES ...ttt e E 126.04{5){c)
3 F 126.04(5)(h}
steel poles, L/R yatio . oo e e E 126.02(1}(e)6
thickness 0f metal ... ... . i e E 126.02(1)(c)5
unit stresses ... e e e e E 126.02(1)(e)4
vertical clearances and scparations . ... ... ... L L, E 123.09(1)
wood poles, allowable stresses ... ...... .. ... .. . . . . . i 5 126.02{1){d)4
depthof sething .. ... ... .. . i i i E 126.02(2)(b)2
strength of grade D ..ot e it i e e e E 128.03(1)(a)
ultimate SLTeSSes ... ... ... e e e E 126.02(1)(d)3
working space about live parts . ... e e E 112.05(1)
Tag (def. 1539) ... E 101.02, E 141.02{6)(a)5,
E 141.02{10}
distinetive character ... ... . . i i i e e e e e E 142.04(3}
removal Of ... e e E 142.04{10)
use of L. e E 117.05{2), E 141.02(6)(a)5,
E 141.02(10), E 142.02(8), E 143.01(2)
TagEing, CIrCS . ...t e e e e e e E 142.02(6)
open diSCOBMECES . .. .t e e E 142.04(3)
TaPES OF TODES L L v ot ettt ettt ittt t e e e e e e e E 142.03(1){e)
Taping ends and joints .. ... ... .. iiiia e, E 116.06, E 143.02(2)
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Tans, HVINE . e e E 123.02(2)
in erossing SPADS ... .ai e e ai e E 126.02(5){e), E 126.03(9)(¢)
Temperature
of rheostats and resistance devices ... i e e i i TN E 115.05
protecHon Against eXCCSSIVE .. v ven e i e E 118.02(5}
Temporary decorative Hghting ... ... e i E 121.04(3)
Temporary stallations .. ... uu i i e e e E 20.13(3)
modification of Tules .. .. ... o i i E 20,13(3), & 141.01(1){c)
B LT 1) < E 20.13(3)
wiring, disconmection 0f ... ... ... e E 143.08(12)
for subway construction ... ... ... . i i e E 143.08(12)
Tensions in, cable meSfengers ....... .. oot E 126.03(10})(b)
conduectors {def. 160) ....... ... iviivnennnn .. E 101.02, E 126.02(6)(d}
Terminals Bases o ov e vr et vinroe ti ot ot et e E 113.04(1)
CONBETIIOEION | o v v e v et s e ottt e rrme e s s et e e as s E 129.08{(4)
BTy 1~ E 143.03
and splicing live cables .. ... o s E 143.07(8)
7T L T E 143.07(3), E 145.03(2)
For groands . uv v ir vt s et e E 103.09, E 142.05(3)
of cables to determine if alive . ... ... i i s B 143.07(8)
Of GUUIPIMENT L v e e e e e E 122.02(2)
of lines and equipment .......... ..o et i E 121.04(1){c)
of series lamp CITEUIS ... ... e E 143.05(5)
of structures hefore climbing . ... ... i e E 143.04(2)
OPEIALIONS . oottt oa v e e e e ey E 143.03
FOOIMIS 4 v s v e em st et me ettt e s assaan et e E 20.13(4)
Tesks for insulators .. ... ... e s E 127,05, E 127.06
SEEEE f0WERTS 4 it r v it a i e, E 126.02(1) ()7
Thermal protection of conduekors ...t ia i E 1186.02
Thickness of skeel .. ..ot i it e e E 126.02(1)(¢}B
Third-rail collector
guarding or Bolaking .. oL e e e e E 128.10(3)
Through bolis ... ... it B 123.10(6)(d), E 123.10(7}(d)
Tie wires and fastenings for eommunication
= E 126.03(8)
supply lines ... .c.. oo E 124.04(3), F 126.02(5) (a)1
special CASES ... e e e E 126.02(5){a)
Toe boards for, fOOTS . .. . e e i E 11103
PLAtFOIINS o v vt e it et e E 111.03
SEAITS v v ee e et bttt e e E 111.03
surfaces ahove live Parts ... vuui it E 112.05(3} (&)
BT - T T E 143.02(6}
Top diameter
COMMUNICAHION POIES . ..o iiiv v s eraann it E 128.03{1)({f}
SUPPlY POLES . 1.t e e i e E 126,02(1){d)1.
Totally enclosed mobor {def. 67) ... ... it E 101.02
Touching equipment ......... 00 e E 143.06(5), E 145.02(5}
Touching HYe DAFES ... v it ittt e E 142.03(%)(a)
Towers {see poles)
Traffic, protection of ........ ... . E 142.02(8), & 143.04(8), E 145.02(8)
TransfOrTOIS v v v v vt et e e mam e e Chap. 115
HemeTal .. e e Chap. 115
Erounding L ..o e s e e E 103,04(2), & 115.0%,
E 115.03, £ 121.05, & 121.06
BUAKAINE ..\ oot it T 112,05, E 121.05, E 121.06,
E 128.07(2), E 128.07(6}
installation of ... c i e e E 111.05, £ 115.02, E 115.04,
E 123.09, E 128.07
JNEETCOMAECHON « v\ vt et it et i e e by E 103.02
BOCAEKHE vt v v s e e v eme e e E 111.05(2), E 115.04
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L £ T E 128.07(2)
vault (def. 164) . ... ... ... . i E 102.01, E 113.04, E 118.03
Transmission lines (see supply lines) ... ... ..ttt reriierrnrernenes Part 2
Transverse loading (see loading) ..., ... vu'utnnnrinnrinnnnnnnnns E 125.03(2)
averaging span lengths ..., .. .. ... . i i i e E 125.03(4)
special requirements . .. ... ... L. E 128.02(1){e)
strength (Jine supports) .................. E 126.02(1}(c)l, E 126.02(1)(d)1
E 126.03(1)
three poles ... .. vt e e E 126.02(1)(a)
Traps for drainage pipes in manholes ... ... ... ... ... ... ... E 129.03(3)
Trees
attaching conduetors to .. ... . . L e E 128.01(3)
LN L e e e E 128.02
Hnes dn Lo e e e E 123.02(6)
Protection Fromy ... ... e e e e e E 128.02
L0 T E 128.02
Trolley oontact conductors {see conductors}
attached to bridges . ..........ot it E 123.05(4)
clearance above rails and aground ., ... ... .o E 123.03
grade of L. e e E 124.03(2)
T T T E 123.05(4)(b)
at railway orosSimES ... e E 128.10{4)
ander Bridges ... e e e E 128.10(5)
high valtage .. ... e E 128.10(2)
insulation For ... ... e o E128.05(2)
MU S128 . oo E 126.02(8)(f)
on jointly used poles . ... .. .ot i E 125.03(2)(b)
s £ £ 2 T E 128.10(1})
third rails, protection of . ... .. .. ... E 128.10(3)
Trolley feeders ...............0'iiiirenonnnnnin. E 122,01{2)(a), E 123.04(1),
E 124.03(2)
Trouble reporting to chief operators ., ... ... . e E 143.01(8}
Tunnel working on ... e e E 143.08
Twisted pair (see paired conductors)
Two workman required ....... ... . 0 i E 141.02(2}), E 142.03{4),
E 143.03(86)
Type of gUards L. ...t e L 112.05(3)
U
Ultimate fiber stresses, wood poles . ..o oo E 126.02(1)(d)3
Ultimate strength of
steel ..., 0. e e et e E 126.02(1)(c)4
wood poles ... .. A E 126.02{(1}(d)3
Underground
cables and HNes ... ... L. e Chap. 129
conduit and ducts ... ... e Chap, 129
lines, communication operating rales .., ........ ... 0 Chap. 145
cressings under rRIlWay ... i e E 129.02(4)(h)
Lo T T 7 S E 143.07
L E 123.03(3), E 129.08(3)
systems, comrmunication, operation of . ........ ... . ... .. . ..., Chap. 145
location of ... ... E 129.01(1)
supply aperation of .. ... ... ... . e E 143.07, E 143.08
Under wvoltage protechion .. ... ... i i e E 113.01(4)
Unguyed supports at railvoad crosSIBgs ... .....oouvrunnrinenrnnrnn... E 125.03(3)
Uniformity with existing construction ............c.c0ovuirunr s E 20.13(2)
Unqualified workman . ... ..., E 141.02(3)
Unsafe supports ... ..o e E 143.04(4)
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Urban districts {def. 163) ... n et e e c i e e E 101,02
grade of conduelors .. v i i i e e e E 124.03
- Use of
approved material and construction methods ,......... ... . i, E 20,11
ground as part of ercudt .. v v i i i e e e E 121.06(3)
oF guy Insulators ... ... ... . e iy E 128.04(2)
Unilization equipment {def. 166) . ...... 0ottt E 101.02
Y

Vapor-tight (def. 167) ... ... . i i i i e E 10102
Vault, transformer (def, 164) ....... ... ... .ot E I0L02, B 111.05(2),
E 115.04, E 117.03
Ventilated (def. LEB) ... . ... i i i e e E 101.02
Ventilation of battery r00ms ... ..ottt i i i e E 114.03
MAnholes . v i i e et e L 129.03(4)
moter COMPATEMENt . ...t vi st ittt cii i i e E 113.06(2)
SEAEION  +vvvn it v s E 11:.01(2), E 111.05(2),
E 115.04
Vertical clearance of wires, above ground and vails ... ... oo i F 123.03
U T S E 123.03(2)
increase for suspension Insulabors . ... i i e e e E 123.03(2)
tnerease for voltage ... .. ... .. ... i E 123.03(2)
Vertical conductor {(def. 169} (see conductors) ............ E 101,02, E 123.10(4)
arrangement of L. ... L a i i i s E 123.09({2){b)
climbing space .., ......ciuiniiannn e e E 123.07(8)
separntions for ........ e e e e e E 123.09
Vertical loading ... ... .0 it i i s E 125.03(1), E 125.03(5)

Vertical separations of
conductors and nONCUrrent-carrying PRrts .. ... .. u e e i i nan E 123.09(5)
conductors on, Same pole . ... L. i e e e E 123.09(2)
TROKS 4 vt v e et v e e e e e E 123.06(1}{d}
line conductors on horizontal erossarms ... ... . 0.0 arai s E 123.09(2)
T e T R £ 141.02(3)
Voltage (def, 1T0) o uu vttt it it e e e e E 101.02
increased clearance for ......... .. 000 .n, E 123.03(2){h), € 123,04{2)(b),

E 123.06(1)(h)

W

W aIVINE TU0ES v i ittt arr v r e e E 20.13
Warning employees . ..o it i e ey E 142.01(2)
Warning signs {(see Signs) ........ ... .oivininnin E 121.65¢(3), E 128.01({1)(c),
E 141.02(8)
warnings and bartiers ... .. o i it i s E 143.03(5)
Watchman at manholes ................. ... ... ccu.n. E 143.07(4), E 145.03(3)
Water pipe connections . ... ... cii it E 103.07(1), E 103.08
Water pipe graunds . ... ..o i i s E 103.07(1)
Water systems grounding ............ i, E 103.07(1), E 103.08
DT 1 E 103.08(1)
Water tight (def. 171} ... . e E 101.02
Weather conditions ............. .. .. i E 111.01(2), E 125,01, E 125.02
Weatherproof {def. IT2) .. .u.i i it a ey E 101.02
L F 111.01(2)
Well casing grounds O L, ..\ v oottt ieit it i e I 103.08{(1)
Width of working space ... .. E 112.06(2)
Wind pressure ... ...ttt e e e i e e e e E 125.02

Wires
connecting Hghtning arresters . .. it rn st it it araasanas E 119.03
handling .. ... ... e E 142.03(8)(9) & (10}
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protection from falling . ... oo e e E 142.02(8)(b}
stringing of ... .. .. e E 142.03(10), E 143.06(86),
L 143.02(7)
vertical clearance, above ground and vails ... ... ... L o . E 123.03
Wiring
diagram for, equipment and lines .. ... . vt it it e e e E 141.02(4)
for AIMEMNALION . v ettty i e e e e E 116.07
lightning arrester grounds .. .., i n i ey E 119.03
on switchboards, arrangement ... ....c..vuinr e E 118.01(3} & (4),
E 118.05(1)
Wood, molding, use of ....... ... ..., ... ... E 103.06(3), E 123,10({3;,
E 123.16(4)(b), E 123.10(6)
POlES \ it s E 126.02(1)(d), E 126.03(1), E 126.04(1)
allowable fiber stresses .. ... ... viuunvrrrrrrinrnrnnnenns E 126,02(1){d)3
BULYE & i e e e e e e e e e E 126.02(3}
longitudinal strength . ... . ... . e e, E 128.02(1)(d)8
TUBITIN. 53265 .« o vttt ittt e e st n v e E 126.02(1)(4)6
spliced . ... e E 126.02(1){d)7
top dIAMELErS Lottt e e e e a e E 126,02(1)(d)6
ultimate fiber SErES55 .. ..t e e e, E I126.02(1)(d)3
WVOIInE SPACE L i i i e e e e e e e L 123.08
about equIPMEnT 4 ..t i e e e, E 111.01, E 112.05(1),
E 112.06(1) & (2), E 113.02(4), E 115.05
about lightning arresters .........c0iimuinvninnannan E 118.01(2), E 119.02(2)
about switchboards . .........:.....ouuininn. E 118.01(2) & (4), B 118.07(3)
dImMensions .. ... i e i E 123.08(2)
elevated DAIIS ... ...t e e e e E 112.06(3)
XIS FIOML 4 i vttt i e e e e E 111.03(4)
headroom for ... o i e i e e e s E 111.03(8)
BeTghE L i e e e e e i a e, E 123.08(4)(a)
inmanholes ... e e e E 129.03(2)(h}
BTN o T E 112,06
lateral {def. 100 & 101) ....... ..., E 101.02, E 123.08
lightning Arresteys . ........ccciiiennnrevrrarnens E 119.01(2), E 119.02(2)
JoLatiOm L i e e et e e e e e e E 123.08(1)
obstruction of, by conduchors . ................... .. E 123,08(3), E 123.10(1)
on poles L. e e E 123.08(2) & (4), E 123.10(1},
E I28.07(1) & {4)
where required . ...t e e e E 112.06(1)
Width e e E 112.08(2)
Workinan’s TEMUESt ... u ..ttt ir ittt ittt i E 142.04(2)
WOrkmen, POSIHOI .« vt vttt ie et tnetee ie et i et E 142.03(7)
protection of, by disconnectors ......... ... . . . i E 142.02(9)
requirements for two ...,... .. .. .00 e, . E 141.02(2), E 142.03(4),
E 143.03{6)
unguatiied ... e e e E 141.02(3)
Winrk om CIrCuEs . .. e e e e E 118.06(2)
o Hve Hes ..o e e e e E 141.08(2)
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