WISCONSIN STATE ELECTRICAL CODE

Volume 1

Histery: The Electrical Code as it existed on January 31, 1968 was

rgggaied and a new Electrieal Code was created effective February 1
1 .







INTRODUCTION

Purpose and Structure

The legislature, by section 35.98 and chapter 227, Wis. Stats,, 1955,
directed the publication of the rules of administrative agenecies having
rule-making authority in a loose-leaf, continual revision system known
as the WISCONSIN ADMINISTRATIVE CODE. The code is kept
eurrent by means of new and replacement pages. The pages are issued
monthly, together with notices of hearings on proposed rules, emer-
gency rules, new rules, instructions for insertion of new material, and
other pertinent information. This monthly service ig called the WIS-
CONSIN ADMINISTRATIVE REGISTER, and comes to the sub-
seriber after the 25th of each month,

Availability

The code and the upkeep service are distributed to the county law
libraries; to the libraries of the University of Wiscongin Law School
and Marquette University Law School; to the State Historical So-
ciety; to the Legislative Reference Burean and to the State Law
Library, and to certain designated public libraries throughout the
state.

The sale and distribution of the code and of its parts is handled by
Department of Administration, Document Sales and Distribution,
Room B 237 State Office Building, Madison, Wiseonsin, 53702,

History Notes

Each page of the code as it was originally filed and printed is
dated “1-2-56”. A rule which is amended or created subsequent to
the first printing date is followed by a history note indicating the
date and number of the REGISTER in which it was published and the
date on which the amendment or the rule became effective. The
absence of a history note at the end of a section indicates that the
rule has remained unchanged since the original printing. The date
line at the bottom of the page indicates the month in which the page
wag released.

In some instances an entire code has been repealed and recreated
subsequent to the original printing date, When this oceurs a history
note has been placed at the heginning of the chapter to contain this
information. A separate history note appears after each section indi-
cating the date when the revision became effective,
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PUBLIC SERVICE COMMISSICN 7

GENERAL REQUIREMENTS AND
DEFINITIONS

Chapter E 2
SCOPE, AUTHORITY, AND STATUTORY
REFERENCES
B 2.01 Scope of code E 2.02 Authority and statutory

references

E 2,01 Scope of code, The Wiscongin State Kiectrical Code com-
prising chapters T 1 through E 900 of the Wisconsin Administrative
Code shall apply as minimum fire and safety requirements for the
construction, 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, January, 1968, No, 145, eff, 2--1-68,

E 2,02 Authority and statutory references, (1) STATUTORY AUTHOR-
1TY. The Wisconsin State Electrical Code constitutes a general order
of the Department of Industry, Labor and Human Relations and the
Public Service Commission of Wisconsin 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 public
utilities and railrcads in the exercise of their functions as utilities
and railroads; and in the Department of Industry, Labor and Human
Relations with respect to the installation and operation of cireuits or
equipment affecting employees, employers, or the public.

{3) STATUTORY ENFORCEMENT. (a) Compliance with the require-
ments of the Wiscongin State Electrieal Code is required before a util-
ity may give electric service even though some portions of the code
may not he directly enforceable by state agencies. (Bee 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 sections
102,57, 102,68, 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
vefer directly to certain electrical construction. Some of these are
sections 66.047, 86.16, 98.25, 134.40, 184.41, 167.16, 182.017, 182.018,
196,171, 196.58, 196.67 and 196.72, Wis, Stats., 1959.
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8 WISCONSIN ADMINISTRATIVE CODE

{b) Nothing in chapiers E 1 through E 900 shall be construed to
deprive a municipality of jurisdiction over utilities, places of employ-
ment, or public buildings except that no local requirement shall be
confrary to the requirements in these chapters. (See sections 101.16
and 196.58, Wis, Stats.)

(c) A utility may file with the Public Service Commission, as a
condition of a rafe application, requirements covering subject matter
which iz a part of this code but such requirements must be accepta-
ble and not contrary to the requirements in these chapters. (See sec-
tion 196.19, Wis. Stats.)

(6) CoMpLAINTS. If a complaint is filed with the administrative au-
thority by any interested party to the effect that public safety requires
changes in construction or methods of operation the administrative
anthority shall investigate and make recommendations. {See section
196.74, Wis, Stats., for procedure if changes in utility facilities are
necessary.)

History: Cr. Register, January, 1968, No, 145, eff, 2—1-68.
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PUBLIC SERVICE COMMISSION 9

Chapter E 20
GENERAL REQUIREMENTS

II 20.10 Character of construction, I 2012 Construction, inspection
maintenance and opera- and repairs
tion B 20.13 Apptication of rules
E 20,11 Use of approved mate-
rials and construection
methods

E 20,10 Character of construction, maintenance and operation. All
electrical power and communication 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, January, 1988, No, 145, eff. 2-1-68,

E 20.11 Use of approved materials and comstruction methods, (1)
MATERIALS. No materials, employed in construction covered by this
code, shall be used which have not been approved by the Depart-
ment of Industry, Labor and Human Relations or Public Service
Commission,

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

Note: It is the polley of the administrative authority to approve mate-
rials, devices, and systems which are listed as standard by the Under-
writers' Lahoratories if they do not confliet 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 ecode shall be used
which are not approved by the Department of Industry, Labor and
Human Relations or Public :Service Commission.

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

History: Cr, Register, January, 1968, No, 145, eff. 2—1-68.

E 20.12 Construction, inspection and repairs. (1) All comnstruction
and equipment shall be cleaned when necesary and inspected at such
intervals as experience has shown to be necessary. Any equipment
or construction known to be defeetive so as to endanger life or prop-
erty shall be promptly repaired, permanently diseonnected, or isclated
until repairs can be made. Construction, repairs, additions and
changes to electrical equipment and conductors shall be made by
qualified persons only, (Sec also sections B 121.02 and E 121.04.)

(2) Tacilities installed or used in the generation, transmission,
distribution and utilization of electricity shall be designed for such
installation and use,

History: Cr. Register, Yanuary, 1968, No. 145, eff. 2—1-68.

E 20.13 Application of rules. (1) WaAIviNg RULES. The rules are in-
tended to apply to all installations except as modified or waived by the
proper adminisirative authority. They are intended to be so modified
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10 WISCONSIN ADMINISTRATIVE CODE

or waived in particular cases wherever any rules ave shown for any
reason to be impracticable or if equivalent or safer construction is
secured in other ways.

(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 construction is greater than the advantage of construc-
tion in compliance with the rules, providing the existing construction
is reasonably safe; (b) by bringing existing installations into con-
formity with these rules as far as may be divected by the Department
of Industry, Labor and Human Relations or Public Service Commis-
sion and within the time determined by them,

(3} TEMPORARY INSTALLATIONS, It will sometimes be necessary to
modify or waive certain of the rules in 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 provided it is under competent supervision while it or adjoining
equipment is alive or if it is protected by suitable barriers or warning
signs when accessible to any person, without fully complying with this
code; but all such eonstruction shall be made reasonably safe,

(4) TesTING. Rooms which are used exclusively for routine or spe-
cial electrical test work and, therefore, are under the supervision of a
qualified person, need comply with this code only insofar as is prac-
ticable for the character of the testing done.

(5) EMERGENCY. In case of emergency ol pending decision of the
administrator, the person responsible for the installation may decide
as to modification or waiver of any order, subject to review by proper
authority.

History: Cr. Register, January, 1968, No, 145, eff, 2-1-68.
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Chapter E 101
DEFINITION OF SPECIAL TERMS

E 101.02 Definiticns

E 101.02 Definitions, General guides for this chapter on definitions
include: (1) for simplicity, only definitions essential to the proper use
of this code are included; (2) only those terms used in 2 or more
rules are deflned in full in Wis. Adm. Code chapter E 101, other defi-
nitions being defined in the individual rule where they apply; (3)
wherever practical the definitions conform to those of the American
Standards Association,

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

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

(3) ADMINISTRATIVE AUTHORITY: The Department of Industry,
Labor and Human Relations and/or the Public Service Commission.

(4) ALIVE OR L1VE; Electrically connected to a source of potential
difference, or electrically charged so as to have a potential different
from that of the earth.

Note: The term “live” is sometimes used In place of the ferm “cur-
rent-carrying™” where the intent is clear, to aveid repetitions of the
longer term.

(6) ANTENNA CONFLICT: See “Confliet”,

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

(7} APrROVED: Accepiable to the adminigtrative authority enfore-
ing this code. (See seetion K 20.11).

(9) ASKAREL: A synthelic non-flammable insulating liguid which,
when decomposed by the electrie are, evolves only non-flammable gase-
olts mixtures,

(10) AUTHORITY: See “Administrative authority.”

(11) Auromaric: Self-acting, operating by its own mechanism
when actuated by some impersonal influence, as for example, 2 change
in current strength, pressure, temperature, or mechanical configura-
tion. (See “non-automatic”).

(12) BrancH CIRCUIT: That portion of a wiring system extending
beyond the final overcurrent device protecting the ecirenit,

Note: A device not approved for branch circuit protection, such as a
thermal cutout or motor overload preotective device, is not considered
as the overcurrent device protecting the ecircuit,
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12 WISCONSIN ADMINISTRATIVE CODE

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

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

(15) BRANCH CIRCUIT—INDIVIDUAL: A branch circuit that supplies
only one utilization equipment.

(16) BuiLpiNg: A structure which stands alone or which is euf 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 econductors which are bhound together
and insulated from each other. It also ineludes 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 whiech
an electrie current is intended to flow.

(21) CIRCUIT-BREAKER: A device designed to open, under abnormal
conditions, a current-carrying ecircuit, without injury to itself, The
term, as used in this code, applies only to the automatic type, de-
signed to trip on a predetermined overload of current,

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

{23) COMMUNITY ANTENNA SYSTEM: A cenfral receiving anfenna
together with the cables, conductors, supports and equipment used to
connect the subseribers to the eentral antenna,

(24) COMMUNICATION LINES: See “lines”.

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

Note: Raceways or wiring materlals which are unexposed or not normally
visible are considered to be concealed,

(26) ConDUCTOR: A metallic eonducting material, usually in the
form of 4 wire or cable, snitable for carrying an eleetric current.

(27) CoNDUCTOR—PRARE: A conductor having no covering or insula-
tion whatsoever. (See “covered conductor™.)

(28) CONDUCTOR CONFLICT: See “conflict”.

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

RBlectrical Code, Volume 1
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(80} CONDUCTOR—GROUNDING: A conductor which is used to con-
nect the equipment or the wiring system with a grounding electrode
or electrodes,

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

(82} CoNDUCTOR—LINE: One of the wires or cables carrying elee-
trie eurrent, supported by poles, towers, or other structures, but not
including vertical or lateral connecting wires,

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

(34) ConNpulT: A tube espeecially constructed for the purpose of en-
closing eleetrical conduetors.

(35) CoNDUIT—FLEXIBLE METALLIC: A flexible raceway of civcular
cross-section, especially constructed for the purpose of drawing in or
withdrawing of wires and cables 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.

(36) 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 enamel or like material. Con-
duit may be made of mild steel tubing of cireular cross-section having
walls which in the various electrical trade sizes comply with the meas-
urements set forth in chapter E 900, table 4. For other materials, di-
mensgions are to be the game,

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

(38) CONFLICT—ANTENNA: An antenna or its guy wirve is at a
higher level than a supply or communication conductor 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) CoNrLICT—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 is less than the sum of the following values:

(a) 5 feet, plus

(b) One-half the difference of level between the conductors con-
cerned, plus ’

(c) The value required in tables 6, 7 and 8 of section E 123.06 for
horizontal separation between conductors on the same support for
the highest voltage carried by either conduector concerned,
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(40) CoNFLICT—STRUCTURE: As applied fo a pole line, the line is
so situated with respect to a second line that the overturning (at the
ground line) of the first line will result in contact between its poles
or conductors and the conductors of the sceond line, assuming that no
conductors are broken in either line.

(a) Exceptions: Lines are not considered as conflicting under the
following eonditions:

1. Where one line crosses another.

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

{41) CONNECTOR--PRESSURE (SOLDERLESS): A pressure wire con-
nector is a device which establishes the connection between 2 or more
conductors or betweszn one or more conductors 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
govern, in some predefermined manner, the electric power delivered
to the apparatus in which it {s connected.

{43) COOKING UNIT—COUNTER MOUNTED: An assembly of one or
more domestic surface heating clements 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 part intended to be
connected in an electrie eirenit, Non-eurrent-carrying parts are those
not intended to be so connected.

(45) CURRENT—LIMITING OVERCURRENT FPROIECTIVE DEVICE: (See
section E 240.27.)

{46} Curtour BOX: An enclosure designed for surface mounting and
having swinging doors or covers secured divectly to, 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 charge; 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-
sideration.

(49) Drvice: A unit of an electrical system which is intended to
carry but not utilize electrical energy.

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

(51) DISCONNECTOR: A switch which iz intended to open a cireuit
after the load has been thrown off by some other means,

Note! Manual switches designed for opening loaded cireults are usually
installed in circuit with disconnectors, to provide a safe means for
opening the circuit under load.

Electrical Code, Volume 1
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(52) Dry: See “location—dry”.

(63) Ducr: In underground work, 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) Dusr-T16HT: So constructed that dust will not enter the en-
closing case.

(56) DuTY—CONTINUOUS: A requirement of service that demands
operation at a substantially 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 (e) load, no load and rest.

(58) Dury—pErIoDIC: A type of intermittent duty in which the
load conditions are regularly recurrent.

(5¢) DUTY—SHORT-TIME: A tequirement of service 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 leads, and for intervals of time, both of which may be sub-
ject to wide variation.

Note:r See tahle in sectlon W 430.022 for illusirations of various {ypes
of duty.

(61) ErrECTIVELY GROUNDED: See “grounded”,

(62) ELmcrrIc sSTeN: A fixed or portable, self-contained electrically
jHluminated appliance with words or symbols designed to convey in-
formation or attract attention.

(63) FLECTRICAL METALLIC TUEBING: See “conduit”.
(64) ELECTRICAL SUPPLY EQUIPMENT: See “eguipment”.
(65) BLECTRICAL SUTPLY LINES: See “lines”.

(66) ELECTRICAL SUFPLY STATION: Any building, room, or separate
space within which electrical supply equipment is located and the
interior of which is aecessible, as a rule, only to properly qualified
persons,

Note! Thisg includes generating stations and substations and generator,
storage battery, and transformer rooms, but excludes manholea and
isolzla.ttel.il transformer waults on private premises. (See “transformer
vault’, .

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

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

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

(70) EQUIPMENT—UTILIZATION: Equipment which utilizes electrical
energy for mechanical, chemical, heating, lighting, testing, or similar
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purposes and is not a part of supply equipment, supply lines or com-
munication lines.

(71) EXPLOSION-PROOF APPARATUS: Enclosed in a case which is
capable of withstanding an explosion of a specified gas or vapor
which may occur within it, and of preventing the ipnition of a speci-
fied gas or vapor surrcunding the enclosure by sparks, flashes, or
explosions of the gas or vapor within, and which operates at such an
external temperature that a surrounding flammable atmosphere will
not be ignited thereby.

(72) ExposED: (As applied to circuits or lines). In such a position
that in case of failure of supports or insulation contaet with another
circuit or line may result.

(73} Exroseb: (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) ExPosED: (As applied to wiring method). Not concealed.

(76) EXTERNALLY OPERABLE: (As applied to equipment in a case or
cabinet). Capable of being operated without exposing the operator to
contact with live parts.

{76) FeEpER: A feeder is the circuit conductors between the service
equipment, or the generator switchboard of an isolated plant, and the
branch cireuit overcurrent device,

(77) FrrmiNg: An accessory such as a locknut, bushing or other
part of a wiring system which ig intended primarily to perform a me-
chanical rather than an electrical function.

(78) TLEXIBLE METALLIC TUBING: Ses “conduit”,

(79) GARAGE: A building, or part of a building, which accommo-
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: Sece “switch”,

{81) GROUND: A conducting connection, whether infentional or ae-
cidental, between an electrical circuit or equipment and earth, or to
some conducting body which serves in place of the earth.

(82) GrounDpED: Connhected to earth or to some conduecting 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 texm “effectively grounded” is
used in conjunction with cables, sheaths, messengers, or econductors it
means effectively grounded throughout their lengths. (See section
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
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transformer or generator windings) is intentionally grounded, either
solidly or through a current limiting device. This ground connection
may he at one or more points.

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

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

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

(89) HawDHOLE: An opening in an underground system into which
workmen reach, but do not enter.

(90) HAZARDOUS LOCATIONS: See chapter E 500,

{91) HoisTwAY: Any shaftway, hatchway, wellhole, or other vex-
tical opening or space in which an elevator or dumbwaiter is designed
to operate.

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

(93) INSULATED: Separated from other conducking surfaces by a
dielectric substance or air space permanently offering a high resist-
ance to the passage of current and to disruptive discharge through
the substance or space.

Neote: When any object is said to be insulated, it is understood to be
insulated in a suitable manner for the conditions to which it 1s sub-
jected. Otherwise, it ig, within the purpose of these rales, uninsulated,
Insulating covering of conductors is one meang of making the conduc-
tors insulated, Wires which are insulated, but not otherwise protected,
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, protects the
person making use of it against electric shoek from the current-carry-
ing parts with which the device is intended to be used. (The opposite
of conducting.)

(95) TsorLATED: Not readily accessible to persons unless special
means for access are used. (See “exposed™.)

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

(97) ISOLATING SWITCH: See ‘“switeh”,

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

(99) Joint UsE: The simultaneous use of facilities by two ar more
agencies not furnishing like serviees but having use for similar
facilities.

(100) LATERAL CONDUCTOR: See “conductor”.

(101) LATERAL WORKING SPACE: The space reserved for working
between conductor levels outside the elimbing space, and fo its right

and left,
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{102) LiGHTING OUTLET: An outlet intended for the direct connee-
tion of a lampholder, a lighting fixture or a pendent cord terminating
in a lampholder.

(103) LIGHTNING ARRESTER: As applied to supply circuits, 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
vestores itself to its original operating condition,

(104) LINE CONDUCTOR: See “conductor”,

(105) LINES-~COMMUNICATION: The conductors and their support-
ing or containing structures which arve located ouiside of buildings
and are used for public or private signal or communication service
and which operate at not exceeding 400 volts to ground or 750 volts
between any two points of the civeuit, and the transmitted power of
whieh does not exceed 150 watts. When operating at less than 150
volts no limit is placed on the capacity of the system.

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

(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. Exception ig made under certain conditions for communication
circuits used in the operation of supply lines, (See section E 128.09
(1}). '

(106) LINES; ELECTRICAL SUPPLY: Those conductors and their neces-
sary supporting or containing structures which are located entirely
outside of buildings and are used for transmitting a supply of elee-
trical energy. Electrical supply lines do not include communication
lines as defined in subsection (105) above,

(a) Does not include open wiring on buildings, in yard or similar
locationg where spang ave less than 20 feet and all the precautions
required for stations or utilization equipment, as the case may be,
are observed.

(b} Railway-signal lines of more than 400 volts to ground are
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.

(107) LocATION; paMP: A location subject to a moderate degree
of moisture, such as some basements, some barns, some cold storage
warehouses, and the like,

(108) LocaTioN; DRY: A loeation not normally subject fo damp-
ness or wetness, A location classified as dry may he temporarily subject
to dampness or wetness, as in the case of a building under construe-
tion.

{(109) LocaTioN; WET: A focation subject to saturation with water
or other liquids, such as locations exposed to the weather, wash rooms
in garages, and like locations. Installations underground or in con-
crete slabg or masonry in direct contact with the earth, shall be con-
sidered as wet locations,

(110) Low-ENERGY POWER CIRCUIT: A ecircuit which is not a remote-
control or signal circuit but which has the power supply limited in
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accordance with the requirements of class 2 remote-control circuits.
{See chapter I 725}

{a) Buch cireuits include electrie door openers and circuits used in
the operation of coin-operated phonographs.

(111) Low vOLTAGE 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) Low 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-establishment of
the power supply on return of voltage.

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

(114) MANUAL: Capable of being operated by personal interven-
tion.

(115) MoTOR CIRCUIT SWITCH: See “switch”.

(116) MULTI-OUTLET 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 insfallations and all
extensions and renewals which constitute a substantial portion of the
installation.

(118) NowN-AUTOMATIC; The implied action requires personal inter-
vention for its control. (See “automatie”)

Note: As applied to an electric controller, non-automatic control does
not necessarily imply a manual controller, but only that personal inter-
vention is neeessary.

(119) Oren wirk: A conductor or pair of conductors separately
supported above the surface of the ground.

{120) QuTrrET: A point on the wiring system at which current is
taken to supply utilization equipment.

(121) OQUTLINE LIGHTING: An arrangement of incandescent lamps
or gaseous tubes to outline and eall attention to certain features suech
ag the shape of a building or the decoration of a window,

(122) OVEN, WALL-MOUNTED: A domestic oven for cooking purposes
designed for mounting in or on a wall or other surface,

(123) PANELBOARD: A single panel, or group of panel units, de-
signed for agsembly in the form of a gingle panel; including busses
and with or without switches and/or automatic overcurrent protective
devices for the control of light, heat, or power cirecuits of small in-
dividual as well as agpregate capacity; designed to be placed in a
cabinet or cutout box placed in or against a wall, or partition, and
accessible only from the fromt. (See definition of “switchboard™),

(124) PERMANENTLY GROUNDED: See “grounded, effectively”.

(125) PorLE FacE: That side of a pole on which cross arms are
attached, or which is so designated by the companies owning or operat-
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 eur-
rent by means of a flexible cord and attachment piug.

(127) QUALIFIED PERSON: Omne familiar with the construetion and
operation of the apparatus and the hazards inveolved for over 600
volts (see E 710.10 (1) Note 1).

(128) RacEwaAY: 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 materiagl and the ferm
ineludes rigid metal conduit, rigid non-metallic conduit, flexible meta] con-
dait, electrical metallic tubing, underfloor raceways, celluiar concrete fioor
racewaya, cellular metal floor raceways, surface metal raceways, structural
raceways, wireways, and busways,

(129) RAINTIGHT: So constructed or protected that exposure to a

beating rain will not result in the entrance of water.

(130} READILY ACCESSIBLE: Capable of being reached quickly for
operation, renewal or ingpection, without requiring those to whom
ready acecess 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.

(182) RECONSTRUCTION: Replacement of a substantial portion of an
existing installation by new equipment or comstruction. Does not in-
elude ordinary maintenance replacements,

(133) REMOTE-CONTROL CIRCUIT: Any electrical circuit which con-
trols any othex civcuit through a relay or an equivalent device.

(134) RURAL DISTRICTS: All places not urban, usually in the country,
but in some cases within eity limits, (See definition of *“urban dis-
tricts”.)

(135) Saa: (a) Apparent sag at eny point: The departure of the
wire at the particulay 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 sag of o span: 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° P, with no wind loading.

(¢} Final unloaded sag: The sag of a conductor after it has heen
subjected for an appreciable period to the loading prescribed, or
equivalent loading, and the loading removed.

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

(e) Maximum total sag: The total sag at the midpoint of the
straight line joining the 2 points of support of the conductor.

(1) Total sag: The distance, measured vertically, from any peint
of a conductor to the straight line joining its 2 points of support,
under conditions of ice 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 peint in the con-
ductor to a straight line between its 2 points of support, without any
external load.
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{136) SEALABLE EQUIPMENT: Equipment enclosed in a case or cab-
inet that is provided with means for sealing or locking so that live
parts cannot 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 compressor 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) SERVICE: The conductors and equipment for delivering energy
from the electricity supply system to the wiring system of the prem-
ises served.

{139) SERVICE CABLE: Service econductors made up in the form of
cable.

(140) SERVICE CONDUCTORS: The supply conductors which extend
from 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, OVERHIEAP SYSTEM: The serv-
ice conductors between the terminals of the service eguipment 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 fo the gervice lateral.

(a) Where service equipment is located outside the building walls,
there may be no service-entrance conductors, or they may be entirely
outgide the building,

(144) SerRVICE EQUIFMENT: The necessary equipment, usually con-
sisting of eireuit-breaker or switch and fuses, and their accessories,
located near point of entrance of supply conductors fo a building and
intended to congtitute the main control and meansg of cut-off for the
supply to that building.

(145) SERVICE LATERAL: The underground service conductors be-
tween the street main, including any risers at a pole or other struc-
ture or from transformers, and the first point of connection {o the
service entrance conducfors in a terminal box inside or outside the
building wall. Where there is no terminal box, the point of connection
ghall beé considered to be the point of entrance of the service conduc-
tors into the building.

{148) SERVICE RACEWAY: The rigid metal conduit, electrical metallic
tubing, or other raceway, that encloseg service entrance conductors.

(147} SETTING: (of civeuit-breaker). The value of the current at
which it iz set to trip.

{148) SHaALL: Is used to indicate requirements.

(149) SzouLp: Is used to indicate recormmendations, or that which
is advised but not required. In general, recommendations have the

Electrieal Code, Volume 1
Register, January, 1968, No, 145




22 WISCONSIN ADMINISTRATIVE CODE

form of fine-print notes or paragraphs supplementing the preceding
text.

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

(161) SieN: See “electric sign®.

(152) SIGNAL CIRCUIT: Any electrical ecireuit 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 vENGTH: The horizontal distance between two adjacent
supporting points of a conductor.

(154) SPROIAL ¥PERMISSION: The written consent of the Depart-
ment of Industry, Labor and Human Relations or Public Service
Commission,

(155) STRUCTURE CONFLICT: See “‘conflict”.

(156) SuBSTANTIAL: So constructed and arranged as to be of
adequate strength and durability for the service to be performed
under the prevailing conditions.

(157) SwiTCHES: (a) Switches: A device for opening and closing ox
for changing connection of a circuit, A switch will always be under-
stood to be manually operated, unless otherwise stated.

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

{c) General use snap switch: A form of general use switch so con-
strueted 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,

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

1. Resistive and inductive icads (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.

8. Motor loads not exceeding 809% of the ampere rating of the
switches at the rated voltage,

Noter All AC general use snap switches are marked “AC'" in addition
to their eleetrical rating,

(e) AC-DC general use snap switch: A form of general use snap
switch suitable for use on either dirvect or alternating current cireunits
for controlling the following:

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

2. Induetive loads not execeeding one-half the ampere rating at the
voltage involved, except that switches having a marked horsepower
rating are suitable for 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 T,

Note; AC-DC general use shap switehes are not geherally marked
AC-DC, but are alwaya marked with their electrical rating,

(f) Isolating switch: A switch intended for isolating an electrie
eircuit from its source of power. It hag no interrupting rating and is
intended to be operated only after the eireuit has been opened by some
other means.

(g) Motor cireuit switch: A switeh, rated 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.

(168) SwrTcHBOARD: When referred to in counection with the sup-
ply of electricity is a large single panel, frame, or assembly of panels
on which are mounted, on the face or back or both, switches, overeur-
rent and other protective devices, buses, and usually instruments.
Switchboards are generally accessible from the rear as well as from
the front and are not intended to be installed in eabinets, {(See “panel-
board”).

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

(160) TENSION: (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 deerease, speci-
fied in these rules (or equivalent loading).

(b} Imitial conductor tension: The longitudinal tension in a eon-
ductor prior te the application of any external load.

(161) THERMAL CUTOUT: An overcurrent protective device which
contains a heater element in addition to and affecting a renewable
fusible member which openg the cireuit. Tt is not designed to interrupt
short circuits.

(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 eurrent and
temperature and which, when properly applied to a motor, protects
the moter against dangerous overheating due to overload or failure
to start.

(164) TRANSFORMER VAULT: An isolated fire-registant enclosure,
cither above or below ground, in which fransformers and related
equipment are installed and which is not continuously attended dur-
ing operation.

(165) URpAN DISTRICT: Thickly settled area, whether in eities or
not, or where congested traffic often oceurs, A highway, even though
in the country, on which the traffic is often heavy, iz considered as
urhan.

(166) UTILIZATION EQUIPMENT: See “equipment”.

(187) VAPOR-TIGHT: So enclosed that vapor will not enter the en-
closure.
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(168) VENTILATED: Provided with a means to permit eirculation of
the air sufficiently to remove an excess of heat, fumes, or vapors.

(169) VERTICAL CONDUCTOR: See “conduetor™.

(169a2) VOLATILE FLAMMABLE LIQUID: A flammable liquid having a
flash point below 100° F., or where temperature is above its flash
point,

(170) Vorrage. (a) (of a cireuit) Voltage of a circuit is the great-
est root-mean-square effective (ifference of potential belween auy
two conductors of the circuit concerned.

(b) (to ground) Voltage to ground in grounded cirenits is the volt-
age hetween the given conductor and that point or eonductor of the
cireuit which is grounded; in ungrounded cireuits, the greatest volt-
age between the given conducter and any other conductor of the
cirenit,

(c¢) {of direct connected cireuit) If one cireuit is directly connected
to another cireuit of higher voltage (as in the case of an auto.
transformer) both are considered as of the higher voltage, unless
the ecireuit of lower voltage is effectively grounded, in which case its
voltage is not determined by the cireuit of higher voltage. Direct
connection implies electric comnection as distinguished from connee-
tion mevely through electromagnetic or electrostatie induction,

(d} When the term “volts” or voltage is nused in Volume 1 without
qualification, it means the voltage between conductors in an un-
grounded system and voltage to ground in a grounded system. A
system grounded through a Peterson eoil or similar device is not
considered grounded.

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

(172) WEATIIERPROOF: So constructed or protected that exposure to
the weathey will not intevfere with its successful operation.

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

(173) Wer: (See “location—wet”).
History: Cr, Register, January, 1868, No, 145, eff. 2—1-G§.
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Chapter E 103
PROTECTIVE GROUNDING

I 193.01 Grounding general B 103.05 Grounding of portable
It 103.02 @Grounding elecltric sys- equipment
tems E 103.06 Grounding conductors
H 103.03 Grounding conductor en- B 103.07 Ground connections
closures B 103.08 Method
H 103,04 Grounding of fixed ® 103,09 Ground resistance
equipment W 193.10 Separate grounding con-

ductors and grounds

E 103.01 Grounding general. (1) This chapter (Wis. Adm. Code
sections B 103.01 through E 103.10) treats of protection by grounding
of electrical generation, transmission, distribution, and some utiliza-
tion facilities, the general requirements of which ave covered in other
chapters of this code, The orders in this section do not apply to the
grounded return of electric railways, to the grounding of lightning
protection wires which are independent of electrie circuits and equip-
ment, nor to the grounding of communication eircuits 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 requirements covering interior wir-
ing will be found in chapter E 250; the grounding of lightning rods
in chapters E 160 through E 172; grounding in connection with radio
in chapter E 810; grounding comununication systems in chapter E
800; and signal cireuits in chapters E 720 and 725,

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

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

History: Cr. Register, Janhualy, 1968, No. 145, eff. 2—-1--68.

B 103.02 Grounding electric systems, (1) DIRECT CURRENT DISTRIBU-
TION SYSTEMS. (a) Two-wire dirvect-current systems supplying intevior
wiring systems and operating at not to exceed 300 volts between
conductors shall be grounded on one conduetor at one or move supply
stations but not at individual services or elsewhere on the interior
gystems unless such system is used for supplying industrial equip-
ment in limited areas and the circuit is equipped with a ground
detector. It is recommended that two-wire direct-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 300 volts, It is recommended that fwo-wire
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direct-current systems be not grounded if the voltage to ground of
either conductor would exceed 800 volts after grounding.

(b) Three-wire direct-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-
tems.

(2) ALTERNATING CURRENT DISTRIBUTION SYSTEMS. (a) Secondary
alternating-current distribution systems supplying wiring systems
serving utilization equipment and interior alternating-current systems
shall be grounded if they can be so grounded that the maximum volt-
age to ground does not exceed 800 volts.

(h) In alternating-current distribution systems ground connections
shall be made at the building service and near the transformer (or
transformers) 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 conduetors
of many secondary mains, and which is itself effectively grounded at
intervals that will fulfill for any secondary utilizing the system
ground wire the resistance and current carrying capacities of sec-
tions E 103.07 and E 103.09.

1. In single-phase, 8-wire systems the ground connection shall be
made on the neutral conductor,

2, In single-phase, 2-wire systems the ground connection shall be
made on the neutral peint or on either conductor. If the ground is
made at the neutral point the neutral shall be run to each individual
service.

3. In 2-phase, 3-wire systems, the ground connection shall be made
to the conductor common to both phases. In 2-phase 4-wire systems,
a ground connection shall be made to the neufral point of each phase.

4. In 3-phase, 3-wire, delta systems, the ground conmection shall be
made on one conductor or on the neutral point of one phase, If the
ground is made at the neutral of one phase the neutral shall be run
to each individual service.

5. Where one phase of a 2 or 3 phase system is used for lighting,
that phase shall be grounded at only cne point, at the neutral con-
ductor, if one is used, or at one of the phase wires.

6. In 8-phase, 3-wire or 4-wire, star connected systems, the ground
connections shall be made at the point common to all the phases.

7. Alternating current secondary circuits 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 eonnection shall
be made at the {ransformer, 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,
sich 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.
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8. In the absence of a direct ground connection at all building
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-
sistance 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 8 phase supply system
operating at not to exeeed 22,000 volts 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 guch a way that the requirements of section E 103.0% are met and
2. or 3. below are compliied with.

2. The neutral is econnected to an extended metallic underground
water piping system or made electrodes complying with the resist-
ance requirements of section E 103.09 at each transformer location
and at a sufficient number of additional points fo total 4 ground
connections per mile.

8. The neutral is connected to single made electrodes complying
with the dimensions specified in section E 103.08 (4) at cach 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 location, and then approximately
equally spaced hetween the transformer locations.

(e} 1. A uncutral conductor grounded as specifiad in section B
103.02(2) (d) is considered to be effectively grounded throughout its
length.

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

a. Connections are made to an extended metallic underground water
piping system or fo made electrodes complying with the resistance
requirements of section E 103.09 at the beginning and at the end and
at a sufficient number of additional points to total 4 ground connections
per mile, or

b. Connections are made to single made electrodes complying with
the dimensions specified in section 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 direet 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 108.09. One or both of these connections may be at cus-
tomers’ entrances.

2, The gecondary neutral is common with the primary neutral and
is grounded in the manner specified in section ¥ 103.02 (2) (d).

Note: The lightning arrester must be an acceptable lightning protec-
tive device having valve characteristics, See definition in chapter B 100,
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(3) CURRENT IN GROUNDING CONDUCTOR. Grounds shall be so ar-
ranged that under normal conditions of serviece there will be no ob-
jectionable passage of current over the grounding conductors. The
temporary currents set up under accidental econditions, while the
grounding conductors ave performing their intended protective fune-
tions, are not to be considered as objectionable. If an objectionable
flow of current occurs over a grounding conductor, due to the use of
multiple grounds a. one or more of such grounds shall be abandoned,
or b. their loeation shall be changed, or e. the continuity of the con-
ductor between the grounding conmections shall be suitably inter-
rupted, or d. other means satisfactory to the authority enforecing this
code shall be taken to limit the current.

History: Cr. Register, January, 1968, No. 145, eff, 2-1-§8,

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

History: Cr. Register, January, 1968, No, 145, eif. 2-1-68.

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

(2) Fixed non-current carrying parts 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 emrvying 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 cazes
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 pevsons, in which case the above protection is not required up to
and including 750 volts, Ahove 750 volts, cases 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 instiument transformers on eireuits
of 300 volts or more to ground, having ungrounded secondary circuits
and ungrounded primary eireuits, the cases and other exposed bare
metal parts shall be grounded (See section B 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 armovr, or otherwigse as provided in section T 250.057.

History: Cr. Regiagter, January, 1968, No, 14A, eff. 2-1-68,

E 103,05 Grounding of portable eguipmenf. The grounding of port-
able equipment is required by chapter 250 and such portable equip-
ment must be grounded even though in lecations used execlusively by
supply facilities,

History: Cr. Register, January, 1968, No, 14h, eff, 2—1-68.

B 108.06 Grounding conductors. (1) MATERIAL AND CONTINUITY. In
all cases the grounding conductor shall he of copper or of other
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metals or combination of metals which will not eorrode excessively
under the existing conditions, If joints are unavoidable they shall be
so made and maintained as to not materially increase the resistance
of the grounding conductor. Devices necessary for the proper opera-
tion of a supply system may be placed in a grounding conductor but
ne automatic cutout or switeh shall be placed in the grounding con-
ductor unless the opening of the cutout switch disconnects all sources
of energy. For lightning arresters and ground detectors the grounding
conductor shall be as short and straight as practicable and free from
short bends.

(2) S1zE axp capaciTy. The grounding conductor shall conform to
the following:

(a) For direct current civeuits. A grounding conductor for a direct-
current supply system shall have a current-carrying capacity not less
than that of the largest conduector supplied by the system and in no
case legs than that of No., 8 copper,

(b) Por 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 intervior wiring.

{e) For insitrument transformers. The grounding conductor for in-
strument cases and secondary cirveuits of instrument transformers
shall not be smaller than No. 12 if of copper or, if of other metal,
shall have equivalent current-earrying capacity.

(d) For primary lightning arresters. The grounding conductor or
conductors shall have a current-earrying 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-
duetance than No. 6 (0.162-inch) copper wire.

(e} Interior utilization wiring, raceways, ete. For conductor sizes
for grounding utilization wiring, raceways, equipment, and portable
and pendent equipment see chapter B 250,

(3) MECHANICAL PROTECTION AND GUARDING AGAINST CONTACT. (a}
For a distance of 8 feet above the ground, floor, or platform, from
which grounding conductors are accessible to the publie, the con-
duectors shall be protected by a substantial insulating conduit or wood
molding,

1. Where the ground resistance is less than 3 ohms a metallic
guard may be used provided that in the case of lightning arrester
groungd the ground conductor must be electrically connected to both
endg 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 conduetors of a multigrounded sys-
tem may be of weatherproof insulation instead of a ingulating conduit
or molding.

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

{b) The grounding wire must also be protected near supply and
eommunication lines, {See section E 123.10).
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(4) UnpERGROUND, Wires used for grounding conductors, if laid
underground, shall, unless otherwise mechanically protected, be laid
slack to prevent their being readily broken; and shall have joints
carefully painted or otherwise protected against corrosion.

(56) COMMON GROUNDING CONDUCTOR FOR CIRCUITS, METAL RACEWAYS
AND EQUIPMENT (See chapter T 250).

{(6) Busses. In supply stationg, 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 difficult or they should be guarded.

Iistory: Cr. Register, January, 1968, No, 145, eff. 2-1-88.

I 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 current system is connected fo a grounding electrode
in or at a building, the same electrode shall be used to ground the
conductor enelosure and equipment in or on that building.

{1) Piring sygrems. For eircuits, 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 conmections ghall be made to
at least one such system if available. Gas piping should be avoided.

Note: The protective zrounding of electric cireuits and equipment to
underground metallic water-pipe gystems in accordance with these rules
should always be permitted, since such grounding offers the most effec-
tive protection to life and property and is rnot injuricus to {he piping
sysiems.

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

(2) ALTERNATE METHODS. Where underground metallic water-
piping systems are not available, other methods which will secure
the desired permanence and conductance may be permitted. Buried
metal structures of considerable extent may be used. In some cases
ground eonnection may be made to the steel frame of a huilding con-
taining the grounded cireuits or equipment, to which frames of ma-
chines and other noncurrent-carrying surfaces should also then be
grounded. Tn 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
eoncrete footings,

{3} MADE ELECTRODES. If resort must be had to made (buried or
driven) electrodes the number should be determined by the following
requirements:

{a) Not more than one such ground is required for Hghtning ar-
resters, execept where needed for large curremt capacity.

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

(¢} Where no part of the circuit or equipment protected can be
reached by persons while they are standing on the ground or damp
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floovs, or by persons while touching any metallic piping to which the
grounding conductor is not effectively connected, a single made elec-
trode may be used even if its resistance exceeds that specified in sec-
tion B 108.09. In such cases it is desirable to provide gnards for the
grounding conductor in accordance with subsection 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 platferms.

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

(4) GROUNDS TO RAILWAY RETURNS. Protective ground connections
should not be made to railway negative-veturn cireuits when other
effective means of grounding are available, except ground conmections
from electric-railway lightning arresters. 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 neutral with multiple
grounds) between the railway return and the other grounded conduct-
ing bodies (such as buried piping and cable sheaths).

Noter Thiz does not prohibit the making of drainage connections
(whieh are not protective grounds) between piping systems and railway
negative-return ecircuits for the prevention of elactrolysis,

Note: Multiple protective ground connections from other cireuits to
railway returns should be avoided; and where multiple made electrodes
are made on such other circuits near suech railway returng, they should
be so arranged as to prevent the flow of any considerable current in and
between such connections, which flow would reduce their effectiveness,
or ctherwise cause damage,

Histery: Cr, Register, January, 1968, No, 146, off. 2—1-68.

E 103,08 Method. (1) Prrine. 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 a cold-water pipe of
adequate current-carrying capacity, as near as practicable to the
water-service entranee to the building or near the equipment to he
grounded, and shall be accessible exeept by special permission. If the
point of attachment is not on the street side of the water meter, the
watel-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 serviee
unions. If water meters are located outside buildings or in conerete
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 exclusive of well casings; or having a
resistance 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 piping systems made
outside buildings by electric distribution ageneies need not be access-
ible.

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

(3) CoNTACT SURFACES. If conduit, couplings, or fittings having pro-
tective coating of nonconducting material, such as enamel, are used,
such coating shall be 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 connection. Conduits, other metal raceways, and the armor of
cabies shall be securely fastened in outlet boxes, junction boxes, and
eabinets, so as to secure good electrical connections.

(4) MaDE ELECTRODES. (a) Where made electrodes are used they
shall as far as practicable, be embedded below permanent moistare
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 less than 2 squave feet
of surface to exterior soil. Electrodes of plate copper shall be at least
0.06 inch in thickness. Electrodes of iron or steel plates shall be at
least %4 inch in thickness.

{¢) Blectrodes of iron or steel pipe shall be galvanized and nof less
than % inch (nominal size). Eleetvodes of rods of steel or iron
shall be at least % inch minimum eross-sectional dimension. Approved
rods of monferrous materials or their approved equivalent used for
electrodes shall be not less than 3% inech 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 boitom is encoun-
tered, 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 or pipe or rod
electrodes shall be buried in a horizontal trench as deep as is prac-
ticable. If rock is at a greater depth than 4 feet, pipes or rods may
be driven at an angle if this must be done to drive 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 arve not connected to any cireuits or equipment may be of any
form or size, The grounding conducfor must be protected in the same
manner as any grounding conductor where it passes through con-
ductors but it need not be protected near the ground. A pole protection
ground may be used as a made electrode for a cireuit 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 bave or
exposed length below the ground level of not less than 12 feet, ex-
tended to the bottom of the pole, is not smaller than No. 6 and is of
copper or other metals which will not ecorrode excessively.

(e} A guy and anchor may be used as a combined grounding eon-
ductor and made electrode if they are electrically 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 3
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, January, 1968, No, 140, eff. 2-1-68.

E 103.09 Ground resistance. (1) Limirs, The combined resistances
of the grounding wive and the connection with the ground shall not
exceed 3 ohms for connections to extensive underground metal water-
pipe systems nor 26 ohms for made electrodes. Where it is imprac-
ticable to obtain with one made electrode a resistance of 25 ohms, this
requirement 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 con-
nections on distribution eireuits should, when installed, be tested for
resistance unless multiple grounding is used.

History: Cr, Register, January, 19688, No, 145, eff, 2—1-68.

E 103.10 Separate grounding conductors and grounds. (1) Ground-
ing conductors from equipment and cireunits of each of the following
classes, if required by these rules, shall he run separately to the
grounding eleetrode or to a sufficiently heavy grounding bus or sys-
tem ground cable which ig well connected to ground at more than one
place, except as provided in subsection K 103.02(2) (d).

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

(b) Secondaries conneeted 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
operafing in excess of 760 volts.

(d) Lightning rods.

History: Cr. Register, January, 1968, No, 145, eff, 2—1-68.
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Part 1

ELECTRICAL SUPPLY STATIONS
AND SUBSTATIONS

Chapter E 110
SCOPE OF ORDERS

B 110.01 Hlectrical equipment in atations, substations, factories and
elgewhere

E 110.01 Electrical equipment in stations, substations, factories and
elsewhere, (1) The following chapters (E 110-E 119) apply to all elec-
trical equipment and conductors of over 600 volts, If such equipment
and conductors are not installed in supply stations or other quarters
accessible only to qualified persons, they shall, in addition to comply-
ing with Wis. Adm. Code chapters E 110-E 119, comply also 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 It 110-E 119, in
which case only wiring used to distribute 2 power supply for lighting,
service outlets and other utilization equipment need comply with the
orders of part 5.

(8) All primary utilization wiring, substations and vaults accessible
to the ecustomer shall be constructed to comply with volume No. 2
requirements.

(a) Ewxception: Outside overhead and underground lines shall com-
ply with volume No, 1,

Note: For the intent of rules, waivers, etc., see section H 20.13,
History: Cr. Reglater, November, 1961, No. 71, eff. 12-1-61,
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Chapter E 111

GENERAL PROTECTIVE ARRANGEMENTS OF
STATIONS AND SUBSTATIONS

H 111.01 General requirements for B 111,03 Buildings, vards and
rooms and s&paces general] gafety
E 111,02 Illumination E 1i1.04 Tire fightinzg appliances
1 111,06 0Oil filled apparatus

E 111,01 General requirementis for recoms and spaces. (1) En-
CLOSURE OF ROOMS AND SPACES. Rooms and spaces shall be g0 arvanged
with fences, screens, partitions, or walls as to prevent entrance of
unauthorized persons or interference by them with equipment inside,
and the entrances not under observation of an authorized altendant
shall be kept locked. Signs prohibiting entrance to wnauthorized per-
sons shall be displayed at entrances.

(2) RooMs AND SPACES. All rooms or spaces in which electrical
equipment is installed shall comply with the following requirements:

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

(b) Storage ond manufacturing processes. They shall be used
neither for the storage of material nor for manufacturing processes
cansing hazard to electrical operators, exeept those materials or proe-
esses attendant upon the production or distribution of a supply of
electrical energy.

{¢) Hazurdous 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-
oug locations, see I 112.08.) Also see rules on Dusts, Fumes, Vapors
and Gases published by the Department of Industry, Labor and
Human Relations.

(d) Ventilation, They should be well ventitated. See Department of
Industry, Labor and Human Relations codes.

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

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

(4) TeNcEs. Fences used to exclude the public from electrical equip-
ment, shall be so placed that they are not closer to live parts or parts
that may become alive than that given in column 8 of table 2, seetion
I 112.05. Such fences shaill be of a type that canmot be readily elimbed
and shall be not less than 6 feet in height excluding any barbed wire.

History: Cr. Register, January, 1968, No, 145, eff. 2-1-63.
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E 111.02 Illumination. (1) UNDER NORMAL CONDITIONS. Rooms and
spaces in buildings where electrical apparatus or machinery ig located
shall have means for artificial illumination in accordance with the
following table. The means of illumination shall be maintained ready
for uze at all times. (Also see section E 114.09)

. Note: It ia not intended that this rule should require permanent light-
ing In switch cells and similar small spaces occupied by electrical ap-
paratus where permanent lighting is impracticable.

TABLE NG. 1

ILLUYMINATION INTENSITIES

Maodern
Minimum Practice
TFoot-Candles | Foot-Candles

1) Switchboard instruments, gauges, switches, ete 5 10 to 16
2) Switehboards with no exposed live paris 3 b to 10
3) Storage battery T00M . .. . o e oo 3 5to 10
4) Generating room, beiler room, pump room {(at machinery

or exposed live parts) oo 5 10 to 16
(6) Stairways and passageways (Measurements made at floor

level) where there is moving machinery, exposed live

parts, hot pipes, ete._ - o . 5 10 to Ib
(6) Any tranversed space (measured at floor level) . _________ 2 5 to 10

Note: The above illumingtion values are to be measured at working
surfaces, except as stated.

The "minimum foot-candles” specify the lowest tllumination for safety,
but the “modern practice foot-candies” are recommended,

(2) EMEBRGENCY LIGHTING, A separate emergency source of illumi-
nation shall be provided in every station where an attendant is lo-
cated, This szource shall be from an independent generator, storage
battery, gas main, portable light, or other suitable source.

Note: Flame lamps (gas or oil) should not be used in battery roomas.

(3) FiXTURES, PENDANTS AND PLUG RECEFTACLES. (See also chapter
E 410). Arrangements of permanent fixttres and plug receptacles shall
be such that portable cords need not he brought into dangerous proxim-
ity to live or moving apparatus. All lamps shall be arranged to be 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) ArTACHMENT PLUGS. Portable conductors shall be attached to
fixed wiring only through separable attachment plugs which will dis-
connect all poles by one operation.

History: Cr. Register, January, 1968, No, 145, eff. 2-1-68.

E 111.03 Buildings, yards and general safety, (1) BuirbIngs To
COMPLY WITH BUILDING CODE. Buildings in which electrical supply
equipment is installed shall be .constructed in every detail to comply
with the building and heating, ventilating and air conditioning code
published by the Department of Industry, Labor and Human
Relations.

{2) GENERAIL, RULES ON SAFETY TO BE COMPLIED WITH. Floors, pas-
sageways, stairways, floor openings, platforms, runways, moving ma-
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chinery, etc., shall be constructed and safeguarded as requirved by the
rules on safety published by the Industrial Commission,

(3) PROTECTION FROM RAIN AND FALLING OBJECTS, Electrical equip-
ment lecated 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 equipment are such that an accident would be lia-
ble to close or make inaccessible a single exit, as in the case 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 and heating, ventilating and air conditioning
code should be consulted,

(5) Froors. 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 stalrs should be provided with
antislip treads.

(6) PassagEways. Passageways (including stairways) and worlk-
ing spaces shalt be unobstructed, and (except such as are used solely
for infrequent inspection, eonstruction and repair) shall, where possi-
ble, provide at least 6.5 feet headroom, (See section B 112.06 for work-
ing space.) The rules on safety by the Department of Industry, Labor
and Human Relations also contain orvders applying to passageways.

(7) RUNWAYS AND PLATFORMS, RAILS AND TOE BOARDS, (See rules on
safety published by the Department of Industry, Labor and Human
Relations.

(8) STAIRWAYS, HANDRAILS. (See rules on safety published by the
Department of Industry, Labor, and Human Relations.)

(9) PLATFORMS WITH STAIRWAYS OR STATIONARY LADDERS. (See rules
on gafety published by the Department of Industry, Labor and Human
Relations.

(10) CoNTINurry. The heads of permanent ladders shall he provided
with guards such as gates or sliding 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) Srtar TOE BOARDS. Toe boards 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 PLATFORMS FOR (OVERHEAD WORK. {See rules on
safety published by the Departmient of Industry, Labor and Human
Relations.)

(13) TRANSFORMER VAULTS ON CUSTOMER'S PREMISES. Transformer
vaults on customer’s premises shall comply with sections E 450.41 to
E 450.48 inclusive,

History: Cr. Register, January, 1868, No. 145, eff, 2-1-68.

E 111.04 Fire fighting appliances. (1) FIRE EXTINGQUISHERS, Ade-
quate approved fire-extinguishing appliances shall be conveniently
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located and comspicuously marked. Any such appliances which have
not been listed by Underwriters’ Laboratories, Ine. 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 extingulshers are not a.dverse]y aﬁfected by
temperaturea between 60° C, (140° F.) and minus 40° C. (—40° V),

History: Cr. Register, Janhuary, 1868, No, 145, eff. 2-1-68.

5 111.065 Oil filled appavatus. For the purpose of these rules, oil-
filled apparatus is divided into 3 classes, each of which requires differ-
ent treatment: (1) Oil switches and circuit-breakers (See also chapter
I8 117); (2) transformers, induction regulators, ete. (See also chapter
E 115); and (8) lightning arresters (See also chapter E 119). The
necessary safety precautions depend largely on whether the apparatus
is located in buildings or outdoors.

(1) OIL SWITCHES OR CIRCUIT-BREAKERS. (a) 'Qil switches or cireuit-
breakers and their transformers, regulators, reactors, or other associ-
ated equipment should be separated from other appalatus by adequate
non-flatnmable barviers, or otherwise adequately isolated. Floors and
floor drains should be so arranged that oil will quickly colleet in a
suitable drainage or storage system provided for the purpose either
inside or outside of the building as may be advisable,

{b) Whexre switches or switch compartments are constructed to pre-
vent an appreciable amount of oil being thrown outside of the com-
pariment, exterior drainage or storage systems are not necessary.

(c) TIf located outdoors they should be adequately isolated.

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

Note: It should be recognized that oil-switeh or circuit-breaker fafl-
ures may depend upon the agize and rupturing capacity of the switch
or circuit breaker and the short-circuit duly that may be required of it.
The short-cireuit current depends on the generating capacity supplying
the system on which the gwitch or circuit-breaker ig used as modified by
the current-limiting characterigtics of the sysiem or by spema.] appa.-
ratus installed for that purpose, By “generating capacity” is meant all
of the apparatus contributing to the short-circuit current,

{2) TRANSFORMERS, INDUCTION REGULATORS, ETC. CONTAINING A
LIQUID THAT WILL BURN, If transformers, induction regulators, etc. are
in buildings, the floors and floor drains should be so arranged that oil
will guickly collect in a gnitable drainage or storage system provided
for the purpose either inside or outside of the building as may be ad-
visable. If the apparatus containg large quantities of vil, each unit or
group should preferably be placed in & separate fireproof compartment
suitably ventilated. If located outdoors, they should be adequately
isolated. Provision should be made for quickly draining away to a
gafe distance any oil that may be gpilled. This may be done by ditches
and drains or the oil may be absorbed and danger of spreading re-
moved by paving the yard around the transformers or other devices
with cinders or other absorbent material to a depth of several inches,
If located in buildings, transformer tanks containing large quantities
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of oil shall, where vpracticable, be so arranged that approved five-
quenching material may be introduced above the oil inside the tank or
in the surrounding comparitment, except where tanks are completely
filled with oil or where the space above the oil is filled with an inert
gas.

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

{4) LIGHTNING 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 isclated. Provision for quickly
draining away oil should be made as indicated for transforners in
(2) above,

History: Cr. Register, January, 1968, No, 145, eff. 2-1-68%.
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Chapter E 112
PROTECTIVE ARRANGEMENTS OF EQUIPMENT

L 112.01 General requirement F 112.07 Hquipment for work on

® 112,02 Inspections live parts

E 112.03 Guarding shaft ends, w 112.08 Hazardous locations
pulleys and belts, and W 112.09 Shielding of eguipment

suddenly moving paris from deteriorating agen-
E 112.04 Proteetive grounding cies
" 112.06 Guarding live parts w 112.10 Identification
E 11206 Working space about

electrical equipment

E 112.81 General requirement. All electrical equipment shall be of
quch construction and so installed and maintained as to reduce the
life and fire hazard as far as practicable.

History: Cr. Register, January, 1968, No, 146, eff. 2—1-68.

E 112,02 Inspections, (1) REGULAR EQUIPMENT. Electrical equipment
shall comyly with these orders when placed in gervice and shall there-
after be cleaned when necessary and inspected at guch intervals as ex-
perience has shewn to be necessary. Any equipment or comstruction
known to be defective so as to endanger life or property shall be
promptly rvepaired, permanently discommected, or isolated until repairs
can bhe made. Repairs, additions and changes to electrical equipment
and conduetors shall be made by qualified persons only.

(2) IpLE EQUIPMENT, Infrequently used cquipment or wiring main-
tained for future service should be thoroughly inspected before use to
determine its fitness for service.

(8) EMPBRGENCY EQUIPMENT. Equipment or wiring maintained for
emergency service should be periodically inspected and, where neces-
gary, tested to determine its fitness for gervice.

(4) N&w EQUIPMENT. New equipment should hbe thoroughly in-
gpected before being put in service,
History: Cr. Register, January, 1968, No, 145, eff. 2-1-88.

E 112.03 Guarding shaft ends, pulieys and belts, and suddenly mov-
ing parts. (1) TRANSMISSION MACHINERY. This code is supplemented
by the rules on safety and other Department of Industry, Labor and
Human Relationg requirements which specify methods for safegunard-
ing pulleys, belts, and other equipment used in the mechanical trans-
mission of power.

(2) SUDDENLY MOVING PARTS. Parts of equipment which move sud-
denly in such a way that persons in the vicinity ave liable to be in-
jured by being struck, such as handles and levers of cireuit breakers,
shall be guarded or isolated.

History! Cr. Register, January, 1968, No. 145, eff. 2-1-68.

B 112.04 Protective grounding. (1) GROUNDING METTIOD. All ground-
ing which is intended to be a permanent and effective protection meas-
ure, such as lightning arrester, circuit, equipment, or wire raceway
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grounding, shall be made in accordance with the methods specified in
Wis, Adm, Code chapters E 103 and E 250.

(2) GROUNDING, NONCURRENT-CARRYING METAL FARTS. All electrical
equipment, if operating at more than 150 volts to ground, or if in
hazardous locatlons, regardless of voltage, shall have the exposed
noncurrent-carrying parts, such as frames of generators and switch-
boards, cases of transformers, lightning arresters and switches, and
operating levers, effectively grounded or isolated. It is recommended
that exposed noncurrent-carrying parts of electrical apparatus operat-
ing at 150 volts oxr less to ground be effectively grounded. All metallic
guards (including rails, screens, ete.) about electrical equipment
should be effectively grounded where such grounding will reduce the
hazard.

(2) Except in hazardous locations, exposed noncurrent-carrying
parts of equipment operating at move than 150 volts to ground may
be left ungrounded and either isolated, or guarded, or provided with
ingulating mats as required for live parts at the same voltage. Such
isolation, guarding, or mats should be so0 arranged that persoms can-
not inadvertently touch these parts while also touching a grounded
surface,

Noter Hazardous locatlons Include those where dampness, actd fumes,
%x%l(;:tos)wes. Inflammable gas, or fAyings normally exist. (See cha.pter

(b) Exception 1: Exposed noncurrent-carrying metal parts of
equipment of grounded dirvect-current circuits or series direct-cwmrrent
cireuits are exempted from this order, if suitably insulated from the
ground and from neighboring grounded surfaces, In addition suitable
permanent insulating barrier guards shall be installed so that a per-
son eannct, while touching such insulated frames, at the same time
inadvertently touch or stand upon other grounded bodies.

(c) Exception 2: Exposed noneurrent-carrying metal parts of sup-
ply equipment for communieation cirenits are exempted from this
order, provided they are suitably insulated from the ground and
neighboring grounded conductors 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 switches, connectors, or readily accessible
ground conductor, for grounding them. (See seetions B 142,04 and
E 142.05)

History: Cr. Register, January, 1968, No, 145, eff. 2-1-§8,

E 112,05 Guarding live parts. It is the intent of this rule to require
electrieal facilities which are or may hecome alive to be arranged or
guarded in such a way as to prevent inadvertent contact by 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 such a way that contact eannot normally be made
unless 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 section E 112.05 (3)).

(1) WHERE REQUIRED. (a) Ungrounded parts of electrical equip-
ment which operate at or may become charged to more than 150 voits
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 horizontal clearance
from the nearest edge of such surface is less than that given in
column 3 of table 2. This includes parfs exposed through windows,
wall openings, ete.

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

Note: The rule applies to the electrical parts energized or congsidered
available for service In temporary or partlally completed installations,
as well as to permanent installations.

Definitions: The guard zone meahs the space of minimum clearance
from guards to electrical parts where guards may be installed by work-
men without definite engineering desizn. The radius of this zone varies
with the voltage as apecified in column 4 of table No. 2. (See subsection
B 142.03(3) of the code for working clearances about live parts).

Permanent supporting surfaces for workmen ineclude flooras, platforms,
or structures used regularly and freguently by workmen for inspec-
tions and maintenance near live adfacent parts: runhways, ladders, stair-
ways, ete.

(b) Parts over or near frequenily traveled passageways through
which material may be carried, or in or near spaces, such as corridors,
storerooms, hoiler rooms, ete. used for non-electrical work, should,
where practicable, be guarded or given clearances in excess of those
specified, such as may be necessary to secure reasonable safety, The
guards should be substantial; should, where practicable, complefely

TABLE NO, 2
MINIMUM CLEARANCE FROM LIVE PARTS

1 Z 3 4
Minimum Vertical Minimum Herizontal | Minimum Clearance
Voltage Clearance of Clearance of from Guards to Parta,
Unguarded Parts Unguarded Purts Radius of Guard Zone
Feet Inches Feet Inches Inches
7 6 3 0 0.5
i i 3 1 1
T 8 3 2 2
7 9 3 3 3
7 10 3 4 4
] 0 3 il 6
] 3 3 9 9
9 5 4 0 12
9 10 4 4 16
10 & 4 11 23
11 0 5 6 30
11 7 ] 1 37
12 2 [ 8 44

Note: Interpolate for intermediate values.

The clearances in column 4 of this teble are not a_requirement for
definite engineering design of elther apparatus or %uards, but are solely
for the zuidance of workmen installing guards without such design,

For example, the minimum clearances in the table above are not in-
tended to refer to the clearances between live parts and the walls of
cells, compartments, er similar enclosing structures. They do not apply
to the clearances hetween bus bars and supporting structureg, nor to
clearances between the blade of & disconnecting switch and ity base,
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shield or enclose without openings the parts; and when in spaces used
for non-electrical work should be removable only by means of tools or
keys.

{c) Parts 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 arresters,
ungrounded instrument cases connected directly to the high-voltage
circuit, 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 be 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) Loecuation or isolation. Parts having cleax-
ances equal to or greater than gpecified in subsection T 112.05 (I)
above are guarded by location. Parts are guarded by isolation when
all entrances to enclosed spaces, runways, ladders, ete. are kept locked
or warning signs posted at all entrances, in which case no other pex-
manent guards need be supplied. The enclosures referred to are those
within stations, substations or vaults which contain Hmited amounts of
equipment that must be entered for work of a very limited nature.
For example, the area in back of an open back switchboard may he
enclosed to eliminate the necessity of guards but enclosing an out-
door substation in a fence does not eliminate the neeessity of guards.

(h) Grounded wmetal 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 horizontal distance of at
least 3 feet (and preferably not more than 4 feet) from the nearest
point of guard zone, which ig less than 7% feet above the floor. Fences
used to exclude the public from electrical equipment, shall be so
placed that they are not closer to live parts or parts that may be-
come alive than that given in column 3 of table 2, section E 112.05
(1) and the vertical clearance in the space between the equipment and
the fence shall be governed by appropriate sections of the code, Such
fences shall be of a type that cannot be readily climbed and shall be
not less than 6 feet in height excluding any barbed wire,

(d) Location of guards., Guards inside of the guard zone or less
than 4 inches outside, shall eompletely 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 be closer to the live parts than listed in
column 4 of the table in section B 112.05(1) except when suitable
insulating material is used with circuits of less than 7,500 volts. (See
note under table in section B 112.05 (1)). If more than 4 inches
outside of the guard zome, the guards need not extend morve than 7%
feet above the floor. Covers or guwards, which must at any time be
removed while the parts they guard ave alive, should be arranged so
that they cannot readily he brought in contact with live parts, This
does not apply to enclosing fences as deseribed in subsection (¢) above
and section B 111.01 (4).

(e) Insulating covering on conductors or parts. The insulating
covering on parts exceeding 750 volts shall not be congidered a pro-
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tection, For parts less than 750 volis, positive barriers, enclosures, or
similar arrangements are preferable, but in dry places where not ex-
posed to mechanical injury, varnished-cloth tape, or other insulation
suitable for the voltage involved may be used, as a guard. The taping
over connections shall be of a type and thickness suitable for the
voltage involved. Friction tape ig not aceeptable 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 so that an opera-
tor cannot readily touch the insulating covering without standing on
the mats.

(£f) Mats, Suitable insulating mats placed so that a person cannof
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 rofating machinery.

2. Diseonnect switches less than 7,500 volts mounted on back of
switchhoards or in similaxr sheltered locations when barriers arve placed
between each blade so 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, Ag provided for in gectiong E 112.05 (8) (e) and (h).

5. Mats should be of rubber or other suitable insulating material,
or in dry loeationg they may be of wood fagtened with wood pins,
cork matting, or heavy (one-fourth ineh) linoleum laid without joints
and without metal fastenings, A “nonslip” surface should be main-
tained and the mats should he 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 swrfaces for persons, 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 switchbogrds. A mat is a suitable
guard when placed sc 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 vorLTs. It is recommended that live
parts of more than 150 volts be enclosed or guarded when in exposed
locations.

Mistery: Cr. Regisgter, January, 1068, No, 145, eff. 2—1-88.

E 112,06 Working space about elecirical equipment, (1} WHERE
REQUIRED, Adequate and readily accessible working space with secure
footing shall be maintained about all electrical parts or equipment
which requive 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 more
than 300 volts, exposed affer removing guards, shall be not less than
3 feet plus the guard zone radius as given in column 4 of the table in
section E 112.05. (When the live parts are on only one gide, column 3
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of the table in section E 112.05 gives the minimum permissible value
for the total width of the free space). See also subsection F 111.03 (6)
for headroom.

(8) ELevateDp PaRTS. Clearance about normally elevated or isolated
parts requiring occasional adjustment should be provided so the men
need not come within the danger zone (See Wis. Adm. Code section
E 142.03 (3)) around adjacent energized parts, unless guarded in
accordance with sections B 112,056 and T 112.06.

Mistory: Cr, Reglster, Fanuary, 1968, No. 145, eff. 2--1-§8,

E 112,07 Equipment for work on live parts. (1) 7,500 voLts OR
LESS. When it is necessary for men to bring their bodies or any mate-
rial or tools handled into the danger zone (see subsection E 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 stools, rubber blankets, insulated fuse pullers, testing and
grounding devices, switch sticks, ete., should be provided, periodically
examined, and kept in safe eondition. If the voltage exceeds the limit
of 5,000 volts set for standard rubber gloves, special gloves should bhe
furnished if the work is conducted so that their use is necessary.

(2) More THAN 7,500 vouTs. Suitable protective devices, such as
testing and grounding devices, switch sticks, fuse pullers, speeial in-
sulated tools, ete., should be provided, periodically inspected, and kept
in safe condition. Such devices shall provide an ample margin of
safety for the voltage involved and should be consiructed so that the
workman’s body can remain outside of the danger zone. (8ee subsec-
tion E 142,03(8) of this code).

History: Cr. Register, January, 1968, No, 145, eff. 2-i-68,

E 112.08 Hazardous locations. (1) ENCLOSURE OF ARCING AND HEAT-
ING PARTS., In locations 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 to
reduce the hazards as far as practicable. This enclosure shall be by
one of the following methods:

(a) By placing in separate compariments or rooms,

{(b) By using nonabsorptive, noneombustible caszings of the dust-
tight type when flammable dust or flyings are present.

(¢) By using nonabsorptive, noncombustible easings 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 E 103,

The flammable liquids code published by the Department of Indus-
try, Labor and Human Relations should be consulted.

History: Cr. Register, January, 1368, No, 145, eff, 2-1-68,

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 electrical devices or equipment
where susceptible to injury by being installed directly under rotating
equipment or in other locations where dripping oil, excessive moisture,
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steam, vapors, or similar agents exist. (For battery rooms see section
E 114.07).
History: Cr. Register, January, 1968, No, 145, eff. 2-1-68.

E 112,10 Identification. (1) EQUIPMENT IN GENERAL. Electrical
equipment shall be suitably identified when necessary for safety. The
identification may be by position, color, number, name-plate, label,
design, or other means, but the method of identification chosen shall
be uniform throughout any one system. (See section E 117.05 for
switches), The voltage and intended use shall be shown when import-
ant, Identification marks should not, if possible, be placed on remov-
able covers or casings, such as instrument covers and disconmector
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.

History: Cr, Register, January, 1968, No. 145, eff, 2—1-88§,
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Chapter E 113

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

CONVERTERS)
B 113.01 Speed-control and stop- E 113,04 Terminal bases and
ping devices bushings
B 113,02 Guarda for live parts B 118.05 Deteriorating agencies
& 113.03 fGrounding machina H 113.06 Motors
rames

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

(2) STOPS FOR ROTATING EQUIEMENT. 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 a 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 equipment should
be so located as to permit operation with a minimum of danger during
such emergency {(See E 117.06 for fuses and eircuit-breakers).

(3) SPEED LIMIT FOR MOTORS, Machines of the following types shall
be provided with speed-limiting devices unless their inherent charac-
teristics or the load and the mechanical connection thereto are such as
to safely limit the speed, or unless the machine is always under the
manual control of a qualified operator:

(a) Separately excited direct-current motors.

(b} Series motors,

(¢) Motor generators and converters which can be driven at exces-
sive speed from the direct-currvent 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 aimilar device which will cut off the
supply of energy when excessive speed is atliained,

{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
automatically cause and maintain the interruption of the motor eirenit
when the voltage falls below an operating value.

(a) Exception: Those motors with an emergency or essential use or
where the opening of the circuit will cause a special hazard fo life
or gervice are exempted.

(6) ADJUSTABLE SPEED MOTORS. Adjustable speed motors, if con-
trolled by means of field regulation, shall be so equipped and con-
nected that the field cannot be weakened sufficiently to permit
dangerous speed.
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(6) PROTECTION OF CONTROL CIRCUITS. Where speed-limiting or stop-
ping devices are electrically operated, the eonirol cireuits by which
such devices are actuated shall be in conduit or otherwise suitably
protected from mechanical injury, in accordance with section E 116.02,

History: Cr. Regigter, January, 1968, No, 145, eff. 2-1-G8.

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

(2) ACCESS TO 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) FrRAME 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 suifably con-
structed or guarded o prevent passershy from inadvertently coming in
contact with the live parts, to protect persons handling them, and to
prevent their being accidentally opened or closed.

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

(a) Exception: Twenty-five cyele apparatus of less than 150 volts
is exempted.

(b} It is recommended that where suitable shields have not been
ingtalled gogples ghould be available.

History: Cr. Register, January, 1968, No, 145, off, 2-1-68.

K 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 seetion B 112.08.

(2) CourLep MACHINES, Where 2 or more machines, either of
which operates al more than 150 volts, are mechanically coupled
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 sets in existing installations where for operating reasons
the generators must have their frames insulated from the ground and
the motor frame is grounded, and where it is impracticable to place
insulating barriers between the grounded and ungrounded frames.

(3) AUXILIARIES., Execiters and auxiliary cireuits electrieally com-
nected to generators or other machines of more than 750 volts (with
frames ungrounded) shall be installed, protected, and identified as
machines and circuits of the same voltage ag that of the machine for
which they are auxiliaries.

History: Cr. Register, January, 1968, No, 145, eff. 2-1-68.

E 113.94 Terminal bases and bushings. (1) TERMINAL BASES. Termi-
nal hases, 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. If is recommended that unguarded termi-
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nals be protected by a cover of insulating material or grounded
metal.

(2) BvsmiNgs. Bushings where used for wires coming through
frames of motors or generators should preferably be of porcelain,
snitable 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 guantities as fo cause their rapid
destruction.

History: Cr. Register, January, 1968, No, 145, eff. 2-1-68.

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

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

History: Cr. Register, January, 1968, No, 145, eff. 2-1-68.

E 113,06 Motors. (1) CoNTRoL. If the starting is eaused automatic-
ally {not manually) as, for example, by a float switch, or if the start-
ing device or eontrol switch is not located elose to the motor and all
parts of the machinery operated, the starting arrangement shall be
designed 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 Hable
to ocent, 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.

(8) MoTORS EXPOSED To DUST. Motors should be protected from dust.
Enclosed-type motors are recommended in dusty places, being 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.

History: Cr. Regiater, January, 1968, No, 145, eff. 2-1-68.
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Chapter E 114
STORAGE BATTERIES

W 114,01 (General M 114.08 Guarding live parta in
B 114,02 Isolation battery rooms

B 114,03 Ventliation B 114.09 Illumination for battery
T 114.04 Insulation rooms anclosging bat-
E 114.06 TRacka and trays teries of the nonsealed
B 114.06 TIioors type

E 11407 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 section B 114.03(2)).

(2) Nominal battery voltage shall be calculated on the basis of 2.0
volts per cell for lead-acid type and 1.2 volts per cell for alkali type.
“End” or “Emergency” cells, held in reserve for connection into ecir-
cuit only to maintain voltage during discharge, are not included in
ealeulating nominal battery voltage.

(3} 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 inferior of the cell is provided by a vent of effective
spray-trap design adapted to trap and return to the cell, particles of
liguid entrained in the escaping gases.

(b) The nonsealed type, in which gases escaping from the cell may
carry entrained particles of liguid into the surrounding atmosphere.

Note: Caution: Smeking or the use of open flames, or of tools which
may generate sparls, should be aveided except when cells are not ac-
tively gassing and when prior ventilation has been ample. S8parks from
frictional or static electricity should be avoided as they may iznite the
zas if digeharged close to ita source, as at the vent of a sealed-type cell
during overcharging., The electrolyte of storage batteries, and spray
containing electrolyte, are somewhat corresive, particularly whea ecoh-
centgaéed by evaporation, and contact with body or clothes should be
avoided.

History: Cr. Register, January, 1968, No, 145, eff. 2-1-G68.

E 114.02 Isolation. Storage batteries.should be so located as to be
not accessible to other than properly qualified persons.
History: Cr. Register, January, 1968, No, 145, eff. 2-1-68,

E 114.03 Ventilation. (1) DirruUsioN oF ¢Ases. Provision shall 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 roems or enclosures so arranged as to prevent the escape
into other rooms of objectionable quantities of electrolyte spray. This
applies alse to batteries of the nonsealed type not exceeding 50 volts
nominal voltage if the capacity at the 8-hour discharge rate exceeds
5 kw, hrs.

History: COr. Register, Tanuary, 1968, No, 145, eff. 2-1-68.
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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 conducting material shall
be supported singly, or in groups assembled in noncondueting trays,
on porcelain or other suitable insulators.

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

(a) Cellg in rubber or composition containers if the total voltage
exceeds 150 volts, or cells in glass javs if the total voltage exceeds
250 volts, should preferably bhe sectionalized into groups not exceed-
ing these voltages, and such groups shall be mounted on trays or racks
supported by suitable insulators such as glags, glazed poreelain, or
oil type.

History: Cr. Register, January, 1968, No, 145, eff. 2-1-68,

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 vesistant to deteriorating action by
the electrolyte; or

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

(c) Other similar suitable construction,

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

History: Cr. Register, January, 1368, No. 145, eff. 2-1-68,

E 114.06 Floors. It is recommended thati the floors of battery rooms
in which large hatteries comprised of ecells in lead-lined wood tanks
are installed he of acid-resistive material, or be painted with acid-
registive paint, or otherwise be protected, where acid is likely to drop
and accumulate.

History: Cr. Register, January, 1968, No, 145, eff. 2-1-68.

E 114.07 Wiring in battery rooms. Wiring shall be in accordance
with the requirements of chapter F 480 (storage batteries).
History: Cr. Register, January, 1968, No, 145, eff. 2-1-68,

E 114.08 Guarding live parts in battery rooms, (1) GUARDING. The
arrangement of cells and connections shall be such that any 2 current-
carrying parts between which a voliage exceeding 150 volts exists
shall be properly guarded if the parts are otherwise so exposed that
persons are liable fo make accidental contact with both at the same
time.

(2) BARE CoNDUCTORS. No bare conductor of more than 150 volts
to ground shall be placed in any passageway, unless guarded o
isolated by elevation,

Eleetrical Code, Volume 1
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(3) DETAILS OF GUARDS, Required guards shall comply with section
E 112.05.

History: Cr. Register, January, 1968, No, 145, eff. 2-1-63.

E 114.09 Illumination for hattery rooms enclosing batteries of the
nonsealed type. (1} Ty¥Pm oF LAMP. Storage-battery rooms, in addition
to daylight which is desirable when available, should be lighted only
by incandescent eleciric lamps in keyless porcelain or composition
sockets, controlled from outside the battery room if practicable.

Note:r Tt is recommended that portable lamps be used only in keyless
sockety enclosed in holders provided with substantial guards to prevent
lamp breakage and he provided iwith “hard-service” cord.

(2) Hea™ING APPLIANCES., Heating appliances with open flames or
exposed incandescent resistors shall not be installed.

History: Cr. Register, January, 1968, No. 145, eff. 2-1-68.
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Chapter E 115

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

E 115.01 Current transformer gec- T 115.04 Location and arrange-

ondary ecircuits ment of power trans-
B 11502 Grounding secondary cir- formers
cults of instrument B 11505 Resistance devices
transformers E 116,06 Ground detectors
E 115.03 Grounding transformer
cases

E 115.01 Current iransformer secondary civenits., (1) SIIORT-CIE-
CUITING. Secondary civeuits of current transformers, including con-
stant-current and instrument transformers, shall be provided with
means (such as permanent connections for jumpers) for short-
circuiting them which can be readily connected while the primary is
energized and which are so arranged as to permit the removal of any
instrument or other device from such circuits without opening the
eirvenits.

(2) PROTECTION WHEN OF MORE THAN 7,500 voLTS. Where primaries
are of more than 7,600 volts, secondary circuits unless ctherwise ade-
quately protected from injury or contact of persons, shall be in con-
duit effectively grounded.

History: Cr. Register, January, 1988, No. 145, off, 2-1-68.

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

Hisfory: Cr. Register, January, 1968, No, 145, eff. 2-1-§8.

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

History: Cr. Register, January, 1968, No, 145, eff. 2-1-88,

E 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 zecordance with subsections (4), (5), or {6} below.

(1) On PoLES, Transformers may be mounted on a pele or on a
pole structure, in compliance with the rules of part 2.

(2) ON warrs, 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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(3) EnNcrLosED, A transformer may be mounted in an outdoor en-
closure such that unauthorized persons cannot readily come in confact
with any part of the caging or wiring.

(4) INDCORS, COMBUSTIBLE LIQUID. A transformer immersed in a
liquid that will burn, and located in a station, should be provided with
sills to eonfine any escaping liquid, or 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 only.

{(5) INDOORS, INCOMBUSTIBLE LIQUID. A transformer rated in excess
of 25 Kv.-a. and immersed in a liguid 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 arcing inside the case, or (b) the pressure-velief vent
shall be connected to a chimney or flue which will carry such gases
outside the building.

(6) InpDoORS, OTHER TYPES. Other types of transformers, such as
air-cooled fransformers, 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
gtation puirposes.

History: Cr. Register, January, 1368, No. 145, eff, 2-1-§8,

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 vheostat 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 material or spaces frequently occupied by
persons.

(3} Rheostats or resistance devices exposed fo 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, January, 1968, No, 145, eff. 2-1-68.

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

History: Cr. Register, January, 1968, No, 145, eff. 2-1-68.
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Chapter E 116

CONDUCTORS
1 116.01 RElectrical protection E 116,04 Guarding conductors
H 116.02 Precaution against me- E 116,05 Guarding in hazardous
chanical and thermat locations
damage I 116.06 Taping ends and joints
® 116.03 Isolation B 116.07 Wiring for illumination

E 116.01 Electrical protection, (1) OVERCURRENT PROTECTION 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 or automatie circuit-breakers
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-
matie eircuit-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 eonduetors of the eirenit
with one operation,

(8) CIRCUITS EXPOSED TO HIGHER VOLTAGES. If exposed through
transformer windings or outdoor circuits to higher voltages, circuits
of less than 750 volts shall be igolated or grounded unless in suitable
cable with grounded metal sheath, placed in grounded conduit or
other suitable duct or identified and guarded as requived for condue-
tors of the highest voltage to which they are exposed,

Hisfory: Cr. Register, January, 1968, No, 145, eff, 2-1-68,

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 he employed to prevent
injury or disturbance to conductors, their insulation, or supports.

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

(3) PROTECTION AGAINST CONTACT, Large condunctors liable to be
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 conductors and equipment.

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

(4) CONDUCTORS BETWEEN GENERATORS AND OUTSIDE LINES. Condue-
tors belween generators 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 ducts.

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

History: Cr. Register, January, 1968, No, 145, eff. 2—1-68,

E 116.08 Isolation. All conductors of more than 760 volts, and un-
grounded bare conduetors of more than 150 volts, shall be isolated by
elevation or guarded in accordance with section E 112,05, so that no
person can inadvertently come in contact with them; provided thatl
busses and bus structures and line connections thereto may be installed
in accordance with section & 112,06, in suitable locations specially
arranged for such purposes. .

Iistory: Cr. Register, January, 1968, No, 145, eff. 2-1-68.

E 116.04 Guarding conductors, (1) METAL SHEATHED CABLE OUTLETS
OF MORE THAN T50 voLTS. The insulation of the several conductors of
multiple-conduetor cable, where leaving the metal sheath at outlets,
shall be thoroughly protected from mechanical injury, moisture, and
electrical straing by means of a pothead or equivalent method.

(2) FoOrM OF GUARDS, Guards shall comply with section E 112,05,
History: Cr. Register, January, 1968, No, 145, off. 2—1-63.

E 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 be elee-
trically and mechanically continuous with the conduit or metal sheath,
and the conduit shall be sealed to prevent entrance of gases. (See
Wig, Adm, Code chapter E 500)

Noter This rule does not apply to conductora of large section which
obviously cannot be piazed In condwit, such &s copper hars connecting
large cells with end-cell switches. Thig rule does not apply to ade-
quately ventilated locations,

(2) INSULATING SUPPORTS, Conductors in damp locations, if neither
in conduit nor in waterproof metal sheaths in other suitable ducts,
shall be effectively isolated and supported on a suifable type of in-
sulator,

History: Cr. Register, January, 1968, No, 145, eff. 2-1-68.

I 116.06 Taping ends and joints. Ends and joints of insulated eon-
ductors, unless otherwise adequately guarded, shall have equal insulat-
ing covering with other portions of the conductor.

Wistery: Cr. Register, January, 1968, No, 145, eff. 2-1-G8.

B 116,07 Wiring for illumination, Wiring installed for the illumina-
tion of the station should be instailed and protected as required for
gimilar ntilization equipment and conductors in part 5 of the code.

History: COr. Register, January, 1968, No, 145, eff. 2—1-68.
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Chapter E 117

FUSES, CIRCUIT-BREAKERS, SWITCHES
AND CONTROLLERS

B 117.01 Accessible and indicating T 117,07 Digconnection of fuses

B 117.02 0i] switcheas before handling

B 117.03 Where switches are re- E 11708 Arcing or suddenly mov-

. guired ing parts

B 117.04 Switches or other E 11709 Grounding noncurrent-
grounding devices carrying metal parts

& 117,06 Capacity of awitches and B 11710 Guarding live parts of
disconnactors switches, fuges and auto-

B 117.06 Where fuseas or auto- matic circuit-breakers

matic circult-breakers
are reguired

E 117,01 Accessible and indicating. (1) ARRANGEMENT. All switches,
fuses, automatic cireuit-breakers, starting rheostats 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 controfled 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 pravity eannot close them; such switches as may tend to close by
gravity shall be provided with a proper latch or stop block to prevent
aceidental closing. Where practicable, the blades of knife switches
should be dead when the switches are open.

History: Cr. Register, JTanuary, 1968, No, 145, eff, 2-1-68,

E 117.02 0il Switches. (1) 0il circuit-breakers and oil switches
ghall, wherever practicable, be isolated from other types of switches,
and other electrical apparatus to conform to section T 111.05(1).

{2) Remote control of switches and ecircuit-breakers shall he used
on cireuits of more than 7,600 volts, or when they may be subject to
large short-cirenit values.

Note: Remote control may be mechanical, electrical,-or other type, It
iz not intended to prohibit the use of switches and circuit-hreakers
operated manually by means of levers or peles from a remote position
(see note in section B 111.05 for conditions usually applying to eleetrical
systems),

History: Cr. Register, January, 1968, No, 145, eff. 2-1-68,

E 117.03 Where switches are requived. Suitable disconnectors,
switches or cireuit-breakers which may be manually operated shall be
inserted in all leads to all supply equipment and all cutgoing supply
cireuits, except as Hgted below:

Fixceptions: (1) Where 2 or more pleces of electrical supply equip-
ment or supply lines are operated as a single unit no switch is neces-
sarily required between them.

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

(3) Switches are not required in leads to instrument transformers.
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{4} Switches are not required in grounded conduectors.

Nole: In most cases the switch ealled for should he capable of open-
ing the circuit under leads. In some cases, a8 between generators and
transformer banks used with them, disconnectors only would be required.

Higtory: Or. Register, January, 1968, No, 145, eff. 2-1-68.

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 Wis. Adm, Code sections E 142.04
and B 142.05), require grounding to protect workmen. (See sec-
tion E 112.04(3)).

History: Or. Regigter, January, 1968, No, 145, eff. 2-1-G8.

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 cirenit 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 cireuit on which they are installed.

(a) It is recommended that disconneetors be marked with a wamn-
ing against opening when carrying load, Where a group of digconnec-
tors is contained in one room or compartment, a single conspicuous
sign may be sufficient.

(2) LockinNG. Remotely controlled switches, oil switches, and dis-
connectors shall be s0 arranged that they can be secured in the open
position or plainly tagged to prevent careless closing while work is
being done on equipment controlled by them, It is important that the
control circuit be tagged or provided with 2 positive disconnecting
means near the apparatus to prevent accidental operation of the
mechanism. For switches and disconnectors the acecidental opening of
which may cause hazard, similar arrangements are desivable for re-
taining them in closed position. Locking is recommended rather than
blocking wherever parts of equipment are remote from the point of
control.

{8) Air BREAXS. Unless a switch operating on a ecircuit hetween
750 and 7,500 volts makes an air break, it is recommended that there
shall be installed between it and the source of energy supply a suit-
able air or oil break disconnector or equivalent device having an air
or oil gap suitable for the operating voliage of the cireuit. An air-
break switch or air-break disconnector 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 arresters see section B 119.02).

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

History: Cr. Register, January, 1968, No, 145, eff, 2—1-68,

E 117.06 Where fuses or antomatic circuii-breakers are regquired.
(1) ATl circuit leads to motors, constant-potential generators, trans-
former primaries. and station auxiliaries, and all outgoing circuits
shall be protected from excessive current by suitable fuses or auto-
matie cireuit-breakers, except as indicated below.
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(2) TFuses and automatic ecirenit-breakers may be omitted from
the following:

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

(b) Ground conductors.

{e)} Circuits 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) Circuits supplying interconnected 3-wire systems of direct-cur-
rent distribution.

{g) Leads of series transformers.

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

History: Cr. Register, January, 1968, No. 145, eff. 2-1-68.

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

{a) So that the fuses are necessarily diseonnected 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 he conveniently handled by means of in-
sulating handles or portable appliances provided for the purpose.

Exception: Circuits 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 eircuits
not exceeding 750 volts,

History: Cr. Register, January, 1968, No. 145, eff. 2-1-63.

E 117.08 Arcing or suddenly moving parts. (1) PROTECTION FROM
BUERNS, Fuses and circuit-breakers shall, as far as possible, be so lo-
cated and shielded that persons will not be burned by their operation.

{2) PROTECTION AGAINST MOVING PARTS. Handles or levers of eir-
cuit-breakers, and similar parts which may move suddenly in such a
way that persons in the vieinity are lable to be injured by them, shall
be guarded or isolated.

History: Cr. Register, January, 1968, No, 145, eff. 2—1-88,

E 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 lenkage is liable to occur from live parts, and
thereby create a hazard, shall be effectively grounded in accordance
with section T 112.04.

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

History: Cr. Register, January, 1968, No, 145, eff, 2—1-6E.

E 11710 Guarding live parts of switches, fuses and automatic ecir-
cuit-breakers. Switches, fuses, and automatic cireuit-breakers shall be
isolated or guarded in accordance with sections E 112.05 and I8 112.06.

History: Cr. Register, January, 1968, No, 145, eff. 2-1-68.
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Chapter E 118
SWITCHBOARDS

E 118,01 Loeation and accessibil- & 118.05 Spacings and barriers
ity against short-cireuit

E 118.02 Material and illumina- I 118,06 Switchboard grounding
tion B 118.07 Guarding live parts on

E 118.03 Necessary equipment gwitchboards
E 118,04 gn'r&ngement and identi- E 118.08 Instrument caseg
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) Sracms ABOUT BOARDS. The space back of the hoard shall be
kept clear of rubbish and shall not be used for storage.

(8) AccessiriLiTy. Switchbhoards shall be accessible o authorized
operators from both front and back when the connections are on
the back (see Wis, Adm. Code section & 112.08 for working spaece),
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 S0 ar-
ranged that the points of control are 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. :

History: Cr. Register, January, 1968, No. 146, eff. 2—1-48.

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

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

History: Cr, Reglster, January, 1968, No, 145, eff. 2—-1-68.

E 118,03 Necessary equipment. Switchboards which control gen-
erating equipment or outgoing supply cireuits shall {except in sub-
stations without regular attendance) be equipped with such instry-
ments as are necessary to show operating conditions, (See section E
115.06 for ground detectors).

History: Cr. Reglster, January, 1968, No. 145, eff. 2-1-§8,

E 118.04 Arrangement and identification, Connections, wiring, and
equipment of switchboards and panelboards shall be arranged in an
orderly manner, and all gwitches, fuses, and eircuit breakers shall
be plainly marked or labeled on fixed parts of equipment or arranged
50 a8 to afford ready means for identifying cireuits or equipment sup-
plied through them, in accordance with section E 112.10,

Hirtory: Cr. Register, January, 1968, No, 145, eff, 2-1-¢8.
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E 118.05 Spacings and barriers against short-cireuit. (1) BARE
PARTS. Switchboards shall have the number of bare 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 exceeds 750.

Note: It is recommended that such parts, including bus bars, shouid
be s0 located, or provided with such insulating coverings or barriers,
that parts at different potentials will net be readily short-circuited by
tools o1 other conduecting objects

(2) Fusgs, Fuses should be so located as to minimize the danger, in
removing or replacing them, of short-ciremiting parts at different
potentials by the fuses or by the hands of the operator.

History: Cr. Register, January, 1968, No. 145, eff, 2-1-68.

E 118.06 Switchboard grounding. (1) Frames. Switchboard frames
and mon-current-carrying paris shall be effectively grounded under
the conditions and with the exceptions noted in section E 112.04.

(a) Exception: Parts of switchboards, such as name plates, screws,
and similar small parts which are not liable to become alive, except
under very unusual circumstances, are not considered as coming
under the rule and may be left ungrounded.

{2) CIrcurTs WORKED ON. Where protective grounds are occasionally
required on eireuits 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 section E 112,04(8),

¥istory: Or. Register, January, 1868, No, 145, eff. 2-1-68,

E 118.07 Guarding live parts on switchboards. (1) GuUARDS. Live
parts of switchboards shall be guarded in accordance with section B
112.05.

(2) PLUG-TYPE SWITCHBOARDS. Plug-type switchboards should, ex-
cept while connections are being changed, have no eurrent-carrying
part exposed on face of boards and, if practicable, they and their
plug connectors shall be so arranged where the operating voltage ex-
ceeds 150 as to have all eurrent-carrying parts guarded so long as
they are alive, even while connections are being changed.

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

History: Cr. Register, January, 1968, No, 145, off, 2-1-68.

E 118.08 Instrument cases. When mounted on switchboards, metal
cases of instruments (unless isolated by elevation) operating at move
than 750 volts shall be grounded or enclosed in suitable covers, which
are either of prounded metal or of insulating material.

History: Cr. Reglater, January, 1968, No, 145, eff. 2-1-68,
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Chapter E 119
LIGHTNING ARRESTERS

E 119.0) TLocation B 119.04 Grounding frames and
E 119.02 Provisions for discon- cases of lightning arrea-
necting ters
H 115,03 Connecting wires E 11%.05 @Quarding live and atc-
ing parts

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

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

(2) Inpoors. Lightning arresters with auxiliaries when installed
inside of buildingz 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 T 111.05.

History: Cr. Regiater, January, 1968, No, 145, eff, 2-1-68.

E 119.02 Provisions for discommecting. (1) AIR-BREAX DISCONNEC-
roRrs. Lightning arresters on civeuits of mere than 7,500 volts requir-
ing regular maintenance shall be so arranged, isolated and equipped
that they may be readily disconnected from conductors to which
they are comnected by means of disconnects or clamping devices oper-
able from =z safe working distance,

(2) WorkING spack. Such disconnectors, unless remotely controlled
and operated, shall have the adjacent working spaces required by
Wis. Adm. Code section E 112.06 for disconnectors gencrally.

History: Cr. Register, JTanuary, 1988, No, 145, eff, 2-1-68,

E 119.08 Conneecting wires. Grounding wires shall be run as directly
as possible and be of low impedance and ample current capacity. (See
chapter  108). Kinks, coils, and sharp bends in the wires between the
arresters and the outdoor lines shall be avoided as far as possible,

Histery: Cr. Register, January, 1968, No, 145, eff. 2-1-§8,

_E 119.04 Grounding frames and cases of lighining 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 13 connected, and
suitably identified as of that voltage, in accordance with section
112.04.

History: Cr. Register, January, 1968, No. 146, eft. 2-1-68.

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

(2) MAKING ADJUSTMENTS. Lightning arresters, unless provided
with disconnectors which are always opened before work is dome on
the arvesters, shall be so arranged that necessary adjustments are
possible (without approach to current-carrying parts) through the
use of effectively grounded mechanisms or suitable insulating appli-
ances. 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, inhevent to the lightning protective equipment,
shall have an insulation from the ground or other conductors equal at
least to the insulation demanded at other points of the circuit in the
station.

History: Cr. Register, January, 1968, No, 145, eff. 2—1-§8.
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Part 2

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

BE 120.01 Scope of orders B 120.62 Minimum requirements

Note: For the Intent of the rules, walvers, ete, see Wis. Adm., Code
Chapter B 20,

E 120.01 Scope of orders. (1) EXTENT oF APPLICATION. The orders
in this part of the code, namely, chapters E 120 to E 129 inclusive,
apply to all supply and communication lines in overhead and under-
ground construction, whether operated in connection 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 are
most important from the gtandpoint of safety to employees and the
publie.

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

History: Cr. Register, January, 1963, No, 145, eff, 2—1-68,

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

Note: Some of these minimum values are exceeded in much existing
construction; service requirements frequently call for stronger supports

a.n]d higher factors of safety than the minimum requirements of these
rules.

History: Cr. Register, January, 196§, No, 145 eff. 2-1-68,
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Chapter E 121

GENERAL REQUIREMENTS APPLYING TO OVER-
HEAD AND UNDERGROUND LINES

" 121,01 Design and construction E 121,05 Isolation, guarding and
E 121,02 Installation and mainte- marking .

nance B 121,06 Grounding of circuita
E 121,03 Accessibility and equipment .
121,04 Inspection and tests of B 121.07 Arrangement of switches

lines and equlpment

E 121.01 Design and construction. All electrical supply and com-
munication lines and eguipment shall be of suitable design and con-
struction for the service and conditiong under which they are to be
operated.

History: COr. Regiater, January, 1468, No, 145, eff. 2-1-63.

E 121,02 Ingtallation and maintenance, All electrical supply and
communication lines and equipment shall be installed and maintained
so as to reduce life and fire hazards as far as practicable.

History: Cr. Register, January, 1968, No, 145, eff. 3—-1-68.

E 121.03 Accessibility, All parts which must be examined or ad-
justed during operation shall be arranged so as to be readily accessible
to authorized persons by the provision of adequate climbing spaces,
working spaces, working facilities, and clearances between conductors.

History: Cr. Register, January, 1968, No, 146, eff. 2-1-638.

E 121.04 Inspection and tests of lines and equipment. (1) WHEN
IN SERVICE. (a) Initicl compliance 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,
structure, eonduetor, or guy used for the support or attachment of
electrical conductors or lamps shall be inspected with reasonable fre-
quency and all major equipment; shall be inspected periodically to de-
termine its fitness for service and the necessity for replacement or
repair.

{e) Tests. Lines and equipment shall be subjected, when necessary,
to tests which will determine their fitness for service,

(d) Record of defects. Any defects revealed by inspection, if not
promptly corrected, shall be recorded.

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

(2) WHEN OuUT OF SERVICE, (a) Lines infrequently wused, 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 ereated.
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{(c) Innes permanently abandoned. Lines permanently abandonea
shall be removed,

Note: Overhead service drops to consumers may be disconnected with-
out removal if the service is discontinued. Thig is consgidered good prac-
tice when it is undesirable to remove the service drop entirely,

(3) TEMPORARY DECORATIVE LIGHTING. Attachment of temporary
decorative lighting on poles shall not be made without the eoncurrence
of the owners and the oceupants thereof,

History: Cr., Register, January, 1963, No, 145, eff. 2—1-68.

E 121.05 Isolation, guarding and marking. (1) CURRENT-CARRYING
PARTS. To promote safety to the general publiec 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 gvards so as to isolate them
effectively from accidental contact by such persons.

(2) NONCURRENT-CARRYING PARTS. Ungrounded metal-sheathed gerv-
ice cable, service conduits, metal fixtures, and similar noneurrent-
carrying parts, if located in urban districts and where liable to be-
come charged to more than 800 volts, shall be isolated or guarded
30 ag not to be exposed to accidental contact by unauthorized persons.
Ag an alternative to isolation or guarding, grounding of certain non-
current-carrying parts as permitted by sections B 121.06(2)} and
E 128.01(1) (¢) may be used.

(3) MARKING OF POLES CARRYING HIGH VOLTAGES, Section 196.67,
Wis, Stats., provides the following in part: Every corporation, com-
pany or person constructing, operating or maintaining an electrie
transmission line with a voltage of 6,000 or more between conductors
or between conductors and the ground shall place warning signs, not
less than 4 feet nor more than 6 feet from the ground, upon all poles
or other structures supporting such line when within one hundred
feet of school grounds; and when within 100 feet of any place where
such line erosses a public highway; and when within any city or
village.

Every such sign shall be in red, black, orange or reflective letters
not less than 2 inches high on a contrasting background and shall
read: “Danger—High Voltage”. The commission may establish stand-
ards for electric transmission line pole signs having at least equiva-
lent warning qualifies to signs specified in this subsection, and warn-
ing sighs meeting standards established or approved by the commis-
sion shall be deemed to be in compliance with this section.

Note: This has been interpreted as applying to distribution ag well as
transmisgion lines. :

History: Cr. Register, January, 1968, No, 145, eft, 2-1-68.

E 121.06 Grounding of circuits and equnipment. (1) Mgrions. The
methods to be used for effective grounding for lightning arresters of
supply lines, for cirenits, for equipment and for wire raceways are
given in Wis, Adm. Code chapter E 108, The methods to be used for
grounding of lightning arresters on eommunication lines are specified
in section E 800,31,

(2) PARTS TO BE GROUNDED. (a) Metal conduits, cable sheaths, and
frames, cases, and hangers of equipment shall be effectively grounded.
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1. Exception 1: This order does 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 more above the ground.

3. Exception 3: This requiremeni does not apply to metal conduit
encloging communication conductors or supply conductors which con-
sist of metal sheathed underground cables provided the metal sheath
is connected to a good ground or is in good contact with the earth.

Reconunendation: It is recommended that supply cables have the sheath
honded to any conduit extending above the ground surface,

(b} Fixed non-current carrying parts on poles which are move
than 8 feet from the ground such as transforiner 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 eonform
to the practice adopted, If & portion of these non-current carrying
parts are located within 8 feet of the ground they shall be grounded.

(8) UsSE oF GROUND A8 PART OF CIRCUIT. Supply cirenits shall not
be designed to use the ground normally as the sole conductor for any
part of the cireuit.

History: Cr. Reglster, January, 1968, No, 145, eff. 2-1-68.

E 121.07 Arrangement of switches. (1) ACCESSIBILITY. All switches
shall be readily accessible to authorized persoms.

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

(8) Pole-top switches accessible to unauthorized persons shall have
provision for lecking in beth open and closed pogitions.

(4) UNirorm PosITION. The handles or control mechanism for all
switches 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 thig practice, the switches should be marked so as to
minimize the liability to mistakes in operation,

History: Cr. Register, January, 1968, No. 145, eff. 2-1-68.
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Chapter E 122

RELATIONS BETWEEN VARIOUS CLASSES

OF LINES
K 122.01 Relative levels B 122,04 Separate pole lines
E 122,02 Avoidance of conflict and B 122.06 Approval of conflicts and
cooperation to avoid joint use of facilities
. hazard H 122,06 Construction near air-
i 122,083 Joint use of poles by ports

supply and communica-
tion circuits

E 122.01 Relative levels. (1) STANDARDIZATION OF 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 facilitates the exiension of lines and promotes the
safety of the public and workers by permitting the relative levels and
required clearances to be readiiy obtained on jointly or commonty used
poles as well a5 at crossings and conflicts,

{2} RELATIVE LEVELS—supply and communication conductors.

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

1, Exception: This does not apply te trolley feeders which may be
located for convenience approximately at the level of the trolley con-
tact conductor,

Note: Supply lines generally use larger conducters than communica-
tion lines go there is leas liabllity of contact between the two if the
supply conductors are located in the upper position, Thig relative toca-
tion also aveoids the necessity of workmen on communication conductors
pagsing through supply conductors and working above them and avoids
the necessity of increasing the grade of construction required for com-
munication conductors.

{b) Minor extensions. In localities where the praclice of placing
conductors of commumication eireuit for public use above supply con-
ductors has been generally established, minor extensions may be made
in either system, keeping the conduetors in the same relative position.
These extensions should not continue beyond a location at which it
becomes practieable to change to the arrangement standardized by
these orders.

{¢) Special construction for supply cireuits, the voltage of which is
560 wvolts or less and carrying power not in excess of 8,200 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 carrying a voltage of
550 volts or less, with transmitted power not in excess of 3,200 watts,
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when involved in the joint use of poles with communication eircuits,
may be installed in acecordance with footnote of table 1 in subsection
E 128.08(1), and footnote (a) of table 11 in section E 123.09 (1),
under the following conditions:

1. That such supply cireuits are of wire having a good grade of
commercial double-braid weatherproof covering not smaller than No. 8
AWG medium hard-drawn copper or its equivalent in strength, and the
consgtruction otherwise conforms with the requirements for supply
cireuits 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 80-inch climbing
space be maintained from the ground up to a point at least 24 inches
above the supply cireuits. The supply cireuits shall be rendered con-
spicucus by the use of insulators of different form or color from others
on the pole line or by steneiling the voltage on each side of the cross-
arm between the pins carrying each supply eciveuit, or hy indicating
the voltage by means of metal characters.

3. That there shall he a vertical clearance of at least 2 feet be-
tween the crossarm carrying these supply cirenits and the next cross-
arm above, The other pins on the crossarm carrying the supply cir-
cuits may be occupied by communication eireuits 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
circuits,

4, That such supply circuits shall be squipped with arresters and
fuses installed in the supply end of the circuit and where the signal
circuit is alternating current, the protection shail 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 circuit, but the break-down voltage of the arrester
need not be less than 1,000 volts. 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 shall 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 circuit 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 eircuits other
than those used in connection with the operation of the supply circuits
shall not be carried in the same cable with such supply circuits,

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

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

(3) RELATIVE LEVELS; SUPFLY LINES OF DIFFERENT VOLTAGE CLASSIFI-
CATIONS (as classified in table 11). (a) At erossings or conflicts. Where
supply conduetors of different voltage classifications cross each other
or are in conflict, the higher-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: Thesge relative levels will often avoid the necessity of increasing
the grade of construction for crossarms, pins, and conductor fastenings
of the lower voltage conductors.

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

3. A vertical spacing of not Jess than 4 feet (or 6 feet wheve re-
quired by table 11, gection T 123.09 (1)), is maintained between the
nearest line conductors of the respective utilities (this space to be
identified if necessary as a division space).

{e¢) Conductors of a lower voltage classification. Conductors of a
lower voltage classification are at a higher level than those of a higher
classifieation only where on the opposite side of the pole,

History: Cr. Register, January, 1968, No, 145, eff. 2-1-68,

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
Wis, Adm, Code chapter E 124 for a conflicting line or the 2 lines
shall be combined in a single pole line,

(2) Under certain circumstances the proximity of supply lines to
eommunication ecireuits may produce undesirable effects which may
become hazardous. Because of the varied nature of the influence it is
difficult to define limity 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 ean 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 communication facilities will cooperate by notifying each other
of contemplated extensions; or changes in location, operation, or volt-
age, All the utilities or companies affected should determine in confer-
ence just what limits of line characteristics, separation and parallel-
ism will be allowed without notification te 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 to take such steps for the protec-
tion of their property as the law provides,

History: Cr, Register, January, 1968, No, 145, eff. 2—-1-68.

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

(2) CoOPERATIVE STUDY. Joint use involves contractual 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 USE 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
conductors is very large or the character of the circuits makes joint
uge undesirable. Where circuits other than those mentioned above are
involved, the choice between joint use of poles and separate pole lines
shall be defermined through cooperative consideration, by the utilities
concerned, 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, ete. Where such joint use is mutually agreed upon, it shall be
subject to the appropriate grade of construction as specified in chapter
L 124, Where such joint use is not employed, separate lines ag speci-
fled in section E 122,04 shall be used. In any event, joint use is prefer-
able to separate lines where it would be impraeticable to avoid an
overbuilt conflict with geparate lines.

Histery: Cr, Register, January, 1968, No, 145, eff. 2—1-68.

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
confliets with the other, but if within conflicting distance, they shall
be separated as far as practicable and shall be built of the grade of
construction required by chapter E 124,

History: Cr, Register, January, 1368, No, 145, eff. 2-1-68,

E 122.05 Approval of conflicts 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 construction projects to be ap-
proved.

196.04 Taclliiies granted other utllities; physieal telephone connec-
tions; petition; investigation, (1) Every public utility and every per-
gson having conduits, subways, poles, towers, transmission wires or
other equipment on, over or under any sireet or highway, shall for
8, 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 resuit in irreparable injury to the owner or other
usgers of such eguipment, nor in any substantial detriment to the serv-
ice to be rendered by such owners or other users; and every utility for
the conveyance of telephone messages shall permit physical connections
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to be made, and telephone service to be furnished, between any tele-
phone system operated by ii, and the telephone toll line operated by
ancther such public utility, or between itg toll line and the telephone
system of another such public utillty, or betwesn its toil line and the
toll line of another such public utility, or between its telephone system
and the telephone system of another such puble utility, whenever
public convenience and necessity require such physical connections,
and such physical connections will not result in irreparable injury to
the owners or other users of the faeilities of such public utilities, nor
in any substantial detriment to the service to be rendered by such
public utilities. The term “physical connections,” as used in this sec-
tion, shall mean such number of trunk lines or complete wire circuits
and connections as may be required to furnish reasonably adequate
telephone service between such public utilities.

(2) In case of failure to agree upon such use or the conditions or
compengation for such use, or in case of fajlure to agree upon sguch
physical connections, or the terms and conditions upon which the game
shall be made, any public utility or any other person interested may
apply to the eommission, and if after investigation the commission
ghall ascertain that public convenience and necesgity require such use
or such physical connections, and that such use or such physical con-
nections would not result in Irreparable jnjury to the owner or other
userg 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 guch public utilities or other users of such equipment or
facilities, it shall by order direct that such use be permitted and pre-
scribe reasonable conditiong and compensation for such joint use, and
that such physical connections be made, and determine how and within
what time such connections gshall be made, and by whom the expense of
making and maintaining such connections shall be paid.

(8} Buch use¢ so_ordered shall be permitted and such physical con-
nections so ordered sghall be made, and such conditions and compensa-
tion so prescribed 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, followed and paid. Any such
order may be, from time to time, revised by the commission.

(4) Provided the parties cannot agree and the commission flnds that
public convenlence and necessity or the rendition of reasonably ade-
quate service to the public requireg that a public utility should be per-
mitted 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 public utility or rail-
road on, over or under the right of way of the other when it will not
materially impalr the ability of the rallroad or utility, on, over or
under whose right of way such extension would be made, to gerve the
public. S8uch use so ordered shall be permitted upon such conditions
and such compensation as the commission shall deem equitable and
reagonabkle in the light of all the circumstances, which conditions and
compensation so prescribed shall be the lawful conditions and compen-
sation for such use and the lawful terms and conditions upon which
such use shall be made, observed, followed and pald,

History: Cr. Register, January, 1568, No, 146, eff, 2-1-68,

E 122.06 Construction near airports. When any portion of a contem-
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 division of aeronautics shall be notified, The division
of aeronauties will supply maps showing the location of prospective
and existing publicly-owned airport sites and information relative
to their development, -

Note: It 18 recommended that a reasonable effort be made to deter-
mine if private airports are contemplated in the area where the con-
struction will be located.

History: Cr. Register, January, 1968, No, 145, eff, 2-1-88,
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Chapter E 123
CLEARANCES

E 123,01 General ’ E 123.07 Climbing space
I 123.02 Horizontal clearances of ® 123.08 Lateral working space
supporting structures E 123.09 Vertical separation he-
from other oblects tween line conductors,
E 123.03 Vertlcal clearance of cables, and equipment
wires above ground or located at different levels
rails on the game pole or
& 12304 Crossing clearances of structurs
wires carried on differ- E 123.10 Clearahces of vertical
ent supports and lateral conductors
B 128.05 Clearances of conductors from other wires and
of one llne from other surfaces on the game
gonducto ra and struc- support
nres

E 123.06 Minimum line-conductor
clearances and wsepara-
tions at supports

Note: The following sections of the Wisconsin statutes apply to clear-
ances, etc. Where the code requires greater clearance than the stafutes
the code requirements shall be uged.

86,16 Hlectric Jines on highways; place of poles: penalty.

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

(2) All poles used In the construction of such lineg shall be set in
such 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 hereafter be constructed so as to meet the re-
quirements of the Wisconsin state electrieal code,

(3) 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 light
or other pole or stringing any telephone, telegraph, electric light or
other wire, or constructing any pipes or pipe lnea in violation of the
provigions of this sectlon shall forfeit a sum not less than $10 nor
more than $50.

(5) Any person, flrm or corporation whose written application for
permission to construct such lines within the limits of any highway
of any town has been refused, or when such application shall have
bheen on file with the town elerk for 20 days and no action shall have
been taken thereon, such applicant may fila 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
state highway commission, and such 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, telephons, service or transamit heat, power or elect}‘tc
current teo the public or for publle purposes, and any co-operative
association organized under chapter 185 to furnish telegraph, telephona
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or transmit heat, power or electric current to its members, may, sub-
ject to reasonable regulations made by any city or viltage through
which its transmission lines or systems may pags, construct and main-
tain such lines or systems with all necessary appurtenances in, across
or beneath any public highway or bridge or any stream or body of
water, or upon any lands of any owner consenting thereto, and for
such purpose mey acquire lands or the necessary ecasements; and may
connect and operaie itg lines or sysiem with other lines or systems
devoted to like business, within or without this state, and charge rea-
sonable 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 such line or system or any
appurtenances therelo shall at any time ohstruct or incommode the
public use of any highway, bridge, stream or body of water,

(2) Abandoned lines removed. The public service commission after a
public hearing ag provided in sectlon 196.26, and subject to the right
of review ag provided in chapter 227, may deciare any line to have been
abandened or discontinued, if the facts warrant such finding. Whenever
such & finding shall have been made the corperation shall remove such
line, and on failure for 3 months after such finding of abandonment or
disconiinuance, 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 he entitied to recover from the company owning the lines the
expense for labor involved in removing the property.

(4) Location of poles. In c¢ase of dispute ag to the location of poles,
pipes or conduits, the commissioners appointed in condemnation pre-
ceedings under chapter 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
purposeg, unless lhe commissioners find that the same is necessary and
the court may review the finding.

(5) Ldmitation of aciion. The proceedings authorized in chapter 32
shall not be taken nor other action commenced against the corporation
in respect to its rights to use or possess lands, unlesg begun within
6 vears after the commencement of such use or possession.

(6} Trees protected, penalties. Any such corporation which shall in
any manner destroy, trim or Injure any shade or ornamental trees
along any such lines or systems, or cause any damage to buildings,
tences, crops, live stock or other property, except by the consent of the
owner, or after the right so to do has been acquired, shall be liable fo
the person mggrieved in & times the actual damage sustained, besides
cogts.

(7} Municipal franchise required, No lighting or heating corporation
shall have any right hereunder in any eity or village until it has
obtained s franchise or written consent for the erection or installation
of itg lines from such city or viliage,

182.018 Wires over railroads. (1) All wires strung over any steam
railroad prior te 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 lesg than § inches in diameter at the top
(If of other materiala at least the eguivalent strength thereof), sef not
less than 5 feet in the ground, securely guyed, and, unless the railroad
right of way is over 100 feet in width, shall be sei not more than 100
feet apart. The cross-arms shall be attached to the poles by machine
nolts, and braced by at least one iron brace from each cress-arm to the
pole, All wires shall be maintained not less than 25 feet above the
rails, except satreet raiiway trolley wires, which shall be maintained
not lesg than 22 feet above the rails

(2) Any person ordered by the public service commission to change
its wires so as to conform to this gection failing to comply with such
order within 10 days from the service thereof shall forfeit $26, 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,
1349 ghall be strung in such a way as to meet reguirements of the
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Wisconsin 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 i0-day period, after the first day, that sueh
violation occurs shall be a separate vielation and shall subject the
violator to an additional forfeiture of not less than %25 nor more than
3100 for each such violation,

E 123.01 General. (1) AprricarioN. This section covers clearances,
including separations 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-CURRENT CIRCUITS. The clearances for constant-cur-
rent cireuits shall be determined on the basis of their nominal full-
load voltage.

{3) SuprLY 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 gection B 108.02(2)(e)2. for
effective grounding.

{(4) NEUTRAL CcONDUCTORS., Neutral conductorg of supply cireuifs
ghall have the same clearances as the phase wires of the cireuit with
which they are associated, except that neutral conductors which are
effectively grounded throughout their length in the manner preseribed
in section E 103.02(2) (e)1. and associated with eciveuits operating
from 0 to 22,000 volts to ground may have the same clearances ag cir-
cuits 0 to 750 volte., See note (q) of table 1 section It 123.03 for special
construction over railroads.

(5) MAINTENANCE OF CLEARANCES. (a) The clearances required by
this seetion shall he maintained at the specific values under the
bagic conditions stated for the various clearance situations,

(b) When the overhead facilities of one utility cross the overhead
facilities of another utility, it ig the responsibility of the utility
crossing over or under an existing utility to determine if any in-
creased clearances are required under section E 123.04 (2) (a).

Histoxy: Cr, Register, January, 1968, No, 145, eff. 2-1-68,

E 123.02 Horizontal clearances of supporting structures from other
ohjeets. No pole or attachment shall obstruet 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 hetween the nearest parts of the objects concerned.

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

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

(2) FrROM STRERT CORNERS., Where hydrants are located at stree
eorners, 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.
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{8) FRrRoOM CuEBs. Not less than 6 inches measured to the street side
of the eurb if practicable.

(4) FROM RAILROAD TRACKS. Where railroad 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 neavest track rail,

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

(b) Exception 2: Supports for overhead trolley contact eenductors
may be Tocated as near their own track rail as conditions require. If
very close, however, permanent screens on cars will be necessary to
protect passengers,

Note: The parties concerned shall cooperate with each other in locat-
ing poles, sighs, signals, etc., along tracks so that the view of all sig-
nals 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, rabbish, or building fires.

History: Cr. Register, January, 1388, No. 145, eff, 2-1-68,

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 clearances of table 1 apply under the
following conditions:

(a) Temperature of 60° F

{b) No wind.

{c) Final unloaded sag.

{d) Fixed conduector supports.

{e) Span lengths 0-150 feet for 3-strand conductors, each wire 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 CLEARANGES. Greater clearances than given in table
1, section E 123.08 (1), shall be provided where required by (a),
(b) and (c} below, Increases are cumulative where more than one
applies.

Exception: Inereased clearances are not required for trolley contact
eonductors, for guys, or for cable supported by messenger,

(a) Spans longer than speeified in section E 123.03(1). In apply-
ing the following rules the “peint of cressing” 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 crossing, it is the track rail which is farthest
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from the neaver support of the crossing span, In other situations it
is the location under the conductors of any topographical feature which
is the determinant of the clearance.

1. Where point of crossing oceurs at point of maximum total sag of
the conductor.

a, General, For spans exceeding the limits specified in section
T 123.03(1), the clearance gpecified in table 1 shall be increased by
0.1 foot for each 10 feet of the excess span length over such limits.
(See ¢ below.)

b. Railroad ecrossings. For spans exceeding the limits specified in
section E 123.03(1), the clearance specified in fable 1 shall he in-
creased by the following amounts for each 10 feet by which the eross-
ing span [engths exceed such limits. (See c. 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) 0,260 inches in diameter
Other than all copper (stranded) 0.275 inches in diameter
For conductors larger than the above______________________ 0.15 foot

¢. Limits for a and b above. The maximum additional clearance
- mneed not exceed 75% of the “maximum sag increase’” for the con-
ductor concerned. The *“‘maximum sag Increase” is the arithmetic
difference between final unloaded sag with a temperature of 60° F.,
no wind, and the maximum total sag under the entire conductor load-
ing of seetion E 125.02, or with a temperature of 120° F,, no wind,
whichever sag is greater, computed for the span length for which
such difference is greatest.

d. Temperature, For conductors to be normally operated at tem-
peratures in excess of 120° F., the clearance specified in table 1 and
¢ above shall be increased by the difference between final unloaded
sag at 120° I, no wind, and the final unloaded sag at the maximum
temperature at which the conductor will operate,

2. Where point of crossing is not at point of maximum tobal sag
of the conductor. Under these conditions the required clearance may
be obtained by multiplying the clearance determined by subsections

Distance from Nearer Support of Crossing Span to Point of
Crossing in Percentage of Crossing Span Length Factors

Interpolate for intermediate values.
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TABLE 1

MINIMUM VERTICAL CLEARANCE OF WIRRKS (IN FEET) AREOVE GROUND
OR RAILS (SUPPLY WIRES INCLUDE TROLLEY FEEDERS)

Guys, Communi- Trolley Contact
cation Cables; Open Supply Line Wires, Conducters and
Messenpers and Are Wires, and Service Associated Span
Wires, Grounded Drops (o) (c} or Mesgenpger
Location of Wires and Cables Supply Cables; Wires (d)
Messengers and
Lightaing Pro- O to 750 to [15,000 to| 0 to 750 | Exceeding
tection Wires 760 15,000 | 50,000 | Volts to | 760 Volta
(@ ) (e Volts Volte Volts | Ground | te Ground
Qver track rails of railroads (e)..._. 27 (f) (@) 27 () (@) | 28 30 22 22
Over streets, alleys or roads (g). ... 18 (r) 18 20 23 18 20
Along streets or alleys in urban dis-
triets () - o oo ece e 18 (h) () 18 (h) 20 22 18 20
Along roads in rural distriets (g} .. 14 (h} (1) 15 (h) 18 20 18 20
Over areas used for agricultural pur-
POSES - - o e 16 15 18 20 18 20

Over fenced or otherwise guarded
rights of way in which only author-
ized persons are permitted (). ___ 15 (j) 15 (x) 15 17 16 (n) 18 (n}

Over normal high water of lakes,
streams or ponds

See (7)o e 18 18 13 20 |eooo oo
Owver parking lots and drive-ing_._.... 2 16 18 20 e femeoC
Over driveways o3 .

Residence parages_ _ o ooaooo__ 12 15 (s} 20 22 18 20

Commercial and Industrial Areas. 16 15 20 22 18 20

Farm areas. - _____ 15 15 20 22 18 20
Over footwalks and spaces aceessible

to pedestrians oaly - ... woaooon. 15 (w) 16 {x) 138 20 16 {n} 18 (n}
Over spaces or ways not covered

above:

In raral distriets (p) ..o oo 10 () 15 (x; 18 (m) | 20 (m) | 18 20

Ta urban districts (p). oo _____ 1034) 18 (x 20 22 18 20

(a) Including supply line guys where effectively grounded or Insulated against the highest voltage to which
they ure exposed. Note: No clearanee from ground is required for anchor guys not crossing streets, driveways,
roads or pathways nor for anchor guys provided with traffic guards and paralleling sidewalk curbs,

{b) "This relates to a supply eable of any voltage having effectively grounded continuous metal sheath sup-
ported by continuous grounded messenger and to insulated conductors lashed to or twisted with an efectively
grounded continuous metallic messenger or neutral. This does not include a so-called cable where a mesgenger
supports separate conductors with an insulating yoke,

{¢) A conductor which is effectively grounded throughout its length and is associated with a supply cireuit
of 0 to 22,000 volts may have the clearance speciﬁed for conduetors 0-760 volts.

{d} Where subways, tunnels or bridges require it, less clearances above ground or rails than required by
Table 1 may be used locally. The trolley contact eonductor should be graded very gradually from the regular
construction dewn to the reduced clovation,

{e) In the case of electrified railroads served by overkead trolley conduciors, these clearances do not apply
if other orders require greater clearances.

{f) This clearance may be reduced to 25 feet where paralleled by trelley contact conductor on the same
street or highway,

{g) These requirements apply only to wires within the limits of public highways or other public rights of
way for traffic.

(h} Where a polelinealong a road is located relative to [ences, ditches, embankments, ete., so that the grounds
under the line will never be iraveled except by pedestrians, this clearance may he reduced to the following values:
(1; Communieation eonductors limited to 160 volts to ground and co mmunication cables. Feet

(2) Conductors of other communication eireuits_______...... 10 Feet
(38) Bupply conduetors _. 12 Teet
(A Y . o e e et e e o e ——————— e 8 Feet

(i) These clearance Tequirements do not apply in transformer or substation areas which ave so fenced or
guarded that they are never accessible to other than authorized persons. (See seetign E112,08)

(j) This clearance may be reduced to 8 feet for guys, cables, messengers and communication wires limited
to 160 volts where the ground underneath the wires or eables is aceessible to pedestrians only.

(m} This clearance may be reduced by 3 feet for distribution eircuits in rural districts not along or acrass the
yard or space near to the buildings of a farmstead, residenee or school, if the wires ure [ocated relative to embanl-
ments, marshes, woods, ete., so that the ground tmderneath is not llkely to be traveled by bigh loaded vehieles,

(n) Troltey contact conductors for industrial railways when not along or crossing rondwuys muy be placed
at a less height if suitably guarded.

{0} A dizgonal clearance the same as the vertieal elearance, shall be maintained o uneven or sloping terrain
within a horizontal distance of 3¢ of the vertical clearance. All distances to be meansured from the conductors
in their deflocted position.

(p) See section ¥128.07(5) for street lamps and drops.

{q) This value may be reduced to 25 feet for guys, for cables having efiectively grounded continuous metak
sheaths, and for insulated eonduetors lashed to or twisted with an effeclively grounded messenger or neutral,
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and for conductors effectively grounded throughout their length and associated with supply circuits of 0 to
22,006 voltz only if such conductors are stranded, are of corrosion resistant material, and conform to the strength
and tension requirements for messengers given in section T126.02(7}.

(r} Where communication wires or communication cables cross over or run aleng alleys, this clearance may
he reduced to 15 feet.

(sg Service drop operating at less than 600 volts may have the clearance reduced to 12 feetf.

(t) This clearance may be reduced to 13 feet for communieation conductors where no part of the line over-
hangs any part of the highway which is ordinarily traveled, and where it is unlikely that loaded vehicles will
be crossing under the line into a field,

(w} This clearance may be reduced to the following values;

(1) For communication conductors of eireuits limited to 160 volts to ground, und communication cables 8 Feet

{2) Far conductors of other communieation eireuits. . o 10 Feet
{8) B oI B8 o o o o o oo e e e e ek A m R m e m A A Ao e mm e 8 Feet
{4) ¥or supply cables having effectively grounded continuous metal sheath, and or insulated conduc-

torg lashed to or twisted with an effectively grounded messenger or neutral, alb voltages .. ____ 10 Feet

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

(1) Suppiy wires (except trolley conlact wires) limited to 390 volts to ground ... _.___ 12 Feet
(2) Supply wires {except trolley contact wires) limited to 150 volts to ground and lecated at entrances

10 BN gS - - o o o e R e e mm e m e m e m o m 18 Feet

(3) Whaere supply cirenits of 550 volts or less, with transmitted power of 3,200 watts or less, are run
along fenced {or otherwise guarded) private rights of way in aceordance with the provisions speeified
in section B122.0142) () - o e m e e m e mm e e maemmamm—mme e 10 I'eet
() Lines shall not ahstruct, or endanger navigation ot aclivities nssociated therewith. Application of section
80.15, Wis, Statutes may require greater clearances than shown and ¢learances specified by the Army Eogineers
over waters considered navigable by the United States may be greater. The lurgest requirement shall be
complied with,

E 123.03(1) and E 123.08(2) (a)1. by the following factors, but in no
ease shall the elearance be less than required by table 1.

(b) Voltages exceeding 50,000 wolts. For these voltages the clear-
ances given in table 1, section E 128.03 (1), shall be increased at the
rate of 0.4 inch for each 1,000 volts of the excess.

(c) Conducitors supported by suspension-fype insulafors af cross-
ings over track vrails. The clearance shall be increased by such an
amount that the values specified in table 1, section E 123.08(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 suspended po-
sition, and at the other support by imsulators which are not free to
swing (including semistrain-type insulators).

2. At one support by strain insulajors, and at the other support by
semistrain-type insulators.

{dY Methods of aveiding this increase of clearance. Any of the fol-
lowing construction methods will avoid the necessity for the increase
in clearance required by section E 123.03 (2} (e).

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 dis-
placement toward the crossing.

(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 ABOVE GROUND FOR OPEN UNGUARDED
SUPPLY WIRING

Voltage
0 to 150 Volts | 160 to 300 Volts | 300 to 750 Volts 15,333 %ﬂ)lts 3}\5{,{{)]590'1{7%??5
Feet Feet ° Feet Feet Feet
10 12 14 16 18

History: Cr. Register, January, 1968, No. 145, eff. 2-1-68.
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E 123.04 Crossing clearances of wires carried on different supports.
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 common crossing
pole or structure where practicable,

{1) Basic CLEARANCES. The clearances given in table 3 below apply
under the following conditions:

(a) Temperature of 60° F,, no wind, with the upper conduetor ox
wire at its final unloaded sag and the lower conductor or wire afl its
initial unloaded sag.

(b} Span lengthg not greater than the following for the upper
conductor or wire:

1. 0-150 feet for 3-strand conduetors, each wire of whieh is 0.09
inch or less in diameter.

2. 0-175 feet for other types of wire.

(e¢) Fixed supports for the upper conductor or wire,

(d) For other conditions, see section F 123.04(2).

TABLE 3

MINIMUM CLEARANCHES OF CROSSINGS OF WIRES CARRIED
ON DIFFERENT SUPPORTS

(The insertion of a given clearance in parentheses indicates that in
general the lines operating at the volitage named above this
clearance should not cross over the lines at the voltage
te the left of the clearance in parentheses)

Open supply wires
07560 volts; supply
cable having effec-
tively grounded
continttous metal
sheath, or insulated
conductors lashed
to or twisted with
an effectively

Nature of Wires Commu- | grounded messenger
Crossed Over nication | or neutral, all volt- { Open supply wires
‘Wires ages; messengers and service drops Guys,
Including associated with (a) Span
Cahbles steh cable Lightning
and 750 to | 8,700 to | Protec-
Messen- Line Service 8,700 50,000 tion
gers Wites Drops Volts Volis ‘Wires
Feet Faet Feet Feet Feet Feet,

Communication, including
cables and messengers. _____ (b)2 () (34 [§)}4 )4 [ (b)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 cable__ 34 2 2 2 4 2
Cpen supply wires
Oto 760 volts ... . . _.__ (4) 2 2 2 4 2
750 to 8,700 volta_. . _._ (4) {2) (4} 2 4 4
8,700 to 50,000 volts_____ (6) {4) (6) 43 4 4
Trotley contact conductors . (d)4 {d){e)d (d)4 G 6 (d)4
Guys, span wires, lightning
protection wires, service
draps
0to 750 volts. ... .. ... {b)(g)2 2 2 4 4 (b}(h)2

Footnotes for tabhle 3
(a) A coenducior wnich is effectively grounded throughout its length in
accordance with subsection E 103.02(2¥(e) and is associated with a cir-
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cuit of 0 to 22,000 volts may have the clearances specified for open sup-
ply wires of 0 to 750 volta. .

(b} 'The clearance of coinmunication conductors and their guy spans,
and messenger wires from each other in locations where no other clasges
of conductors are involved may be reduced by mutual consent of the
parties concerned, subject to the approval of the administrative author-
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
used in the operation of supply systems.

(¢) A clearance of 2 feet may be permitted where the supply conduc-
tor is above the communication conductor, provided the erossing ls not
within 6 feet of any pole concerned in the crossing and the voltage does
not exceed 300 volty. (See note (i))

(d) Trolley contact conductors of more than 750 volts should have at
least 6 feet clearance, This clearance should also be provided over lower-
voltage trolley-contact conductors unless the ecrossover conductors are
beyond reach of a trolley pole leaving the trolley-contact conductor or
are suitably protected againsi damage from trolley poles leaving the
trolley-contact conductor. .

(e) Trolley feeders are exempt from this clearance requirement for
trolley-contact conductors if they are of the same nominal voitage and
of the same system. .

(f) If the final unloaded sag at 69° F, will be lower than a straight
line joining the points of support of the highest communication con-
ductor, or the crossing is within 6 feet horizontally of a communication
role, the clearance shall he increased to 6 feet. .

(g} This clearance shall be increased to 4 feet where communication
cables cross over open aupply service wires.

(h) Completely insulated sections of guys atiached to supporting
struetures having no conductor of more than 8,700 volts may have less
than this clearance from each other. .

(i) Where a 2-foot clearahce is required at 60° F. and where condi-
tions are such that the sag in the upper conductor would incerease more
than 1.5 feet at the crossing point under the applicable leading of
section B 125,02, the 2-foot clearances shall be increased by the amount
of sag increase less 1.5 feet.

(i) Supply ecables, all voltages, having effectively grounded metal
sheaths and messengers associgted with such cables, and insulated con-
ductors lashed to or twisted with an effectively grounded messenger or
neutral may have a clearance of 2 feet except where they cross under
communication ecables.

{2) INCREASED CLEARANCES. (Gireater clearances than given in table
3, section E 128.04(1), shall be provided under the following con-
ditions: The increases required in subsections (a), (b), and (¢) below
are cumulative where more than one ig applicable.

{a) Crossing spans longer than specified in section E 123.04(1)(b).
Under these conditions the clearances specified in table 3 shall be
inereased as follows:

1. Where the crossing oecurs at the point of maximum total sag in
the upper conductor, the clearances of table 3 shall be increased by the
following amounts for each 10 feet by which the crossing span length
exceeds the limits speeified in section E 128.04 (1} (b).

Amount of Increase per 10 Feet
For conductors equal to or smaller than the following ____. 0.30 foot
Solid copper 0.160 inchey 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

The maximum additional clearance in 1. for conductors not nor-
mally operating at temperatures in excess of 120° F., need not exceed
75% of the “maximum sag increase” for the econductor concerned.
The “maximum sag increase” is the arithmetie difference between
final unloaded sag with a temperature of 60° F., no wind, and the
maximum total sag under the entire conductor loading of section
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E 123.02 oy with a temperature of 120° ¥., no wind, whichever sag
i8 greater computed for the span length for which such difference is
greatest.

2. If the crossing point is located elsewhere than at the point of
maximum total sag in the upper span, the required clearance may be
obtained by multiplying the eclearance determined in sections
B 123.04(1) and (2) {a)1. by the following factors, but in no case shall
the clearance be less than required by table 8.

Factors for Basic
Distance from Nearer Support of Crossing Span to Point of Clearance of
Crossing, in Percentage of Crossing Span Length

4 Feet 6 Feet

0.35 0.47

A7 .58

60 .68

71 .8

.82 .85

.90 .92

96 .98

1.00 1.00

Interpolate for intermediate values, in vertical column.

3. Temperature. For conducters fo be normally operafed at tem-
peratures in excess of 120° F, the clearance specified in 1. above
shall be increased by the difference between final unloaded sag at
120°® F., no wind, and the final unloaded sag at the maximum tem-
perature at which the conductor will operate,

(b) Voltages exceeding 50,000 wolts. For these voltages the clear-
ances given in table 3, section E 128.04 (1), shall be increased at
the rate of 0.4 inch for each 1,000 volts in excess.

(c) Conduetors supported by suspension-type insulators at crossings
over communication wires. For such conductors the clearance shall he
increased by such an amount that the values specified in table 3,
section B 123.04 (1) will he 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
(including semistrain-type insulators),

2. At one suppori by a strain insulator, and at the other support
by a semistrain-type insulator.

(d) Methods of avoiding this increanse of clearance. Any of the fol-
lowing construction methods will avoid the necessity for the increase
in clearance required by section B 123.04(2) (e).

1. Suspension-type insulators in a suspended position at both sup-
ports.

2, Bemistrain-type insulators at both supports.

3. Arrangement. of insulators so that they are restrained from
displacement toward the erossing,

History: Cr. Register, January, 1968, No, 145, eff. 2—1-68.

E 123.05 Clearances of conductors of one line from other condunctors
and stiuctures. (1) CLEARANCES FROM CONDUCTORS OF ANOTHER LINE.
The clearance in any direction between any conductor of one line.and
any conductor of a second and conflicting line shall be not less than
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the largest value required by (a), (b), or (¢) below at 60° F., and
no wind,

(a} 4 feet,

(b) The values required by sections E 123,06(1) (b}1., a. or b. for
separation between conductors on the same support.

(e) 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 are
involved, the clearance required by (¢) above need not be greater than
the value required by sections E 123.04(1) and (2) for a centei-
span crossing, assuming the eonductor 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 strue-
ture of a gecond line without being attached thereto, shall have clear-
anees from any part of such structure not less than the larger value
required by either (a) or (b) below at 60°F., and no wind.

(a) Three feet if practicable.

(b) The values required by sections T 123.06(1) (b) 1, a. and b. for
separation between simiiar conductors on the same support, increased
by 1 inch for each 2 feet of the distanece from the supporting structure
of the second line to the nearest supporting strueture 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.

(8) CLEARANCES FROM BUILDINGS. (a) General Conductors shall be
arranged and maintained so as to hamper and endanger firemen as
little as possible in the performance of their duties.

(b) 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 beginning not over 8 feet from the build-
ing to facilitate the raising of ladders whete necessary for fire
fighting.

1. Exception: This requirement does not apply where it is the un-
varymg rule of the loca! fire departments to exclude the use of ladders
in alleys or other restncted 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 necessary 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
inacecessible.

2. Clearance of wires from building surface shall be not less than
those required in table 9, gection E 128.06 (1) (¢)1., for clearance of
conductors from pole surfaces.

3, Service head and service drop attachments and communication
cables or conductors attached to or carried along the surface of a
building shall be so located that no part of the drip-loops or service
drop conductors within 8 feet of the serviee head and service drop
attachments shail be less than 12 inches from eommunication cables
or eonductors.
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(1) Conductor passing by or over buildings. 1. Crossing roofs. Sup-
ply conductors exceeding 8,700 volts should not be carried over build-
ings not concerned in the operation of the utility owning them, if this
can be avoided. When it is necessary to attach wires to the roofs of
buildings, the supporting struciure shall be of substantial construc-
tion, Wherever feasible, wires crossing over buildings shall be sup-
ported on structures which are independent of the buildings crossed
over,

9, 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 horvizontal clearance to any building
ot its attachments (balconies, platforms, etc.} shall be as listed below.
The horizontal clearance governs above the roof level fo the point
where the diagenal equals the vertical clearance requirement. From
this point the diagonal clearance shall be equal to the vertical clear-
ance requirement, Thig 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. Spang 0 to 150 feet, For spans 0 to 150 feet, the clearances shall
be as given in table 4.

TABLE 4 _
CLEARANCES OF SUPPLY CONDUCTORS FROM BUILDINGS

Horizontal Vertical
Voltage of Supply Conductors Clearance Clearance
Feet Feet
__________________________________ 3 {a} 8
300 to 8,700__. 3 3
8,700 to 15,000, . 8 8
15,000 to 50,000.__ 10 10
Exeeeding 50,000 e 10 plus 0.4 inch | 10 plus 0.4 inch
per Kv. in excesa| per Kv. in excess

from the highest point of

Note: (&) Conductora shall have a clearance of not less tham 8 feet
roofs over which they pass, except that where

the voltage does not exceed 300 volts between conductors and the pitch
of the 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
service drop conductor, if operating at less than 300 volts hetween con-
ductors, may have a clesrance of not less than 18 Inches vertically above
the roof providing auch conductors do not extend more than 45 Inches

across the roof,

b. Spans exceeding 150 feet. Where span lengths exceed 150 feet,
the increased clearance required by section E 128.03 (2) (a) shall he
nrovided.

1. Fxception: These increased elearances 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 he properly puarded by grounded conduit, barriers, or
otherwise, under the following conditions:

a. Where the clearances set forth in table 4, section E 123.05
{3) (d) 2. a., cannot be obtained.

b. Where such supply conductors are placed near enough to win-
dows, verandas, fire escapes, or other ordinarily accessible places, to
be exposed to contact by persons.

Note! Supply conductors in grounded metal-sheathed cable are con-
siderad to be guarded within the meaning of this section,
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{e) For clearance of conductors from geaffolding and buildings
under construction see Wis, Adm, Code chapter Ind 35

(4) CLEARANCES FROM BRIDGES. (a) Clearumces of conducitors from
bridges. Supply conductors which pass under, over or near a bridge
shall have clearances therefrom not less than given in table 5.

TABLE 5
CLEARANCES FROM BRIDGES

Readily Accessible Portions From Ordinarily Inaceessible
(Other Than Traveled Ways) Partions {b) of Bridges
(a) of Any Bridge, Includ- (Other Than Brick, Con-
ing Wing Walls or Bridge crete or Masonry) und
Voltages Attachments Prom Abutments
For Conductors] For Conductors| For Conductors) For Conductors
Attached to | Not Attached | Attached to | Not Attached
Bridge to Bridge Bridge(e) to Bridge(c)
Feet Feet Feot Tent
0to 2,600, ..o 8.0 3.0 0.5 3.0
Over 2,60040 5,000____ 3.0 3.0 1.9 3.0
Over 5,000 to 8,700.__._ 3.9 3.0 3.0 3.0
Over 8,700 to £5,000.___ 5.0 6.0 5.0 5.0
Qver 15,000 {0 25,000_.__ 7.5 7.5 7.5 7.6
Over 25,000 to 85,000____ 7.5 8.0 7.5 9.0
Over 86,000 to G0, 000_.__ 7.6 12.0 7.5 12.0
Txeeeding 50,000 . _. . 7.5 plus 12.¢ ples 7.6 plus 12,0 plus
0.4 inch 0,4 inch 0.4 inch 0.4 inch
per Kv in per Kv in per Kvin per Kv in
excess eXeess excass excess

(a) Where over traveled ways on or near bridges the clearances of section E 123.03 upply.

(b) Bridge seats of steel bridges carried on masonry, brick, or concrete abutments which
require frequent access for inspection shall be considered as readily accessible portions.

({c) Where conductors passing under bridges are adequately guarded against contact by
unauthorized persena and can be deenergized for maintenance of the bridge, clearances of
the conductors from the bridge, at any point, may have the clearances specified in tuble 9
for Elearance from surfaces of crossarms pius one-half the final unloaded sag of the conductor
at that point,

1. Exception: Grounding conduectors, effectively grounded mneutrals,
conductors installed in grounded conduit, metal sheathed cables and
cables supported on effectively grounded messengers.

(b) Guarding trolley contact conductors located under bridges.

1. Where guarding is required. Guarding is required where the
trolley contact conductor is located so 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-condueting 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 signs. Where signs are ani-
mated, contain lamps, or where the sign is periodically renewed, re-
placed or changed the minimum horizontal clearance shall not be
less than 10 feet. This does not apply to the conductors supplying
the sign.

(6) CLEARANCE FROM LIGHT STANDARDS. Conduetors not used to sup-
ply light standards shall have clearances equal to the clearance from
buildings between such conduetors and independent lighting supports.
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(a) Ewception 1: Conductors properly attached to the lighting
standards are permitied. Such conductors shall not interfere with the
safe servicing of the lighting fixtures and shall have the clearance
required for conductors on poles.

(b} Ewxception 2: A vertical clearance of 5 feet is permitted for
lines 300 to 8,700 volts.

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

(a) Exception: Insulated supply lines and associated neuntral con-
ductors operating at less than 300 volts to ground are exempt.

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

{9) NEAR STORAGE TANKS, A horizontal clearance of at least 15 feet
shall be maintained between above ground flammable liquids storage
tanks and open eonductors ocoperating at more than 300 volts to
ground, When voltages are 300 volis or below, a horizontal clearance
of not legs than 8 feet shall be maintained,

Note: This requirement deoes not apply to LPG tanks with capacity of
1,000 gallons or jess,

(10) NEarR WELLS. A horizental distance of at least % of the re-
quired vertical clearance of the conductors to ground shall be main-
tained between open conductors and wells,

(11) E 123.08 Table 1, note o, requires a diagonal clearance the
same as the vertical! clearance be maintained to uneven or sloping
terrain within a horizontal distance of % of the vertical clearance.
Distances are to be measured from the conductors in their deflected
pogition.

(12) NEAR SWIMMING PoOLS, A horizontal clearance of at least ten
feet shall be maintained between service drops or other open over-
head wiring, and swimming pools, diving structures, cbservation
stands, towers or platform. (See Wis. Adm. Code E 680.09, Volume
No. 2.)

History: Cr. Register, January, 1968, No, 145, eif. 2—1-68.

E 123.06 Minimum line-conducfor clearances and separations at
supports.

(1) SEPARATION BETWEEN CONDUCTORS ON POLE LINES,

(a) Application of rule, 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 contain in-
dividual conduetors not of the same phase or polarity.

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 to the provi-
sions of this rule. This paragraph also refers to spacer installations
where the distance hbetween conductors is maintained by spacers
placed at intervals which are much less than the length of 2 span.
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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) Horizontal separations between line conductors, 1. Fixed sup-
ports. Line conductors attached to fixed supports shall have horizontal
separations from each other not less than the larger value required by
either a. or b., below for the situation concerned.

Exception 1: The pin spacing at buckarm construction may be re-
duced as specified in section E 123.07 (6), to provide climbing space.

Exception 2: The pin spacing at bridge fixtures may be veduced as
specified in section I 123.06 (3).

Exception 3: Grades D and N need meet only the requirements of
a. below.

FException 4: These clearances do not apply where conductors have
insulating eovering adequate for the voltage concerned.

a. Minimum horizontal separation between line conductors of the
gsame or different circuits, Separations shall not be less than given in
table 6.

TABLE 6

MINIMUM HORIZONTAL SEFARATION AT SUPPORTS BETWEEN
LINZ CONDUCTORS OF THRE SAME OR DIFFERENT CIRCUFES

Class of Cireuit Separation Notes
Inches
Communication eonduetors_ ... ___ 6 Preferable minimum. Does not apply

at concductor transpesition points.

3 Permitted where pin spacings less
than 6 inches have been in regular
use. Does not azpply at conductor
transposition points.

Railway feeders

0 to 750 volts, No. 4/0 or larger___.._.._. G

0 to 750 volts, smaller than No. 4/0____ 12 Where 10 to 12 inch separation has

r— already been established by practice,

760 volts to 8,700 volts____________.____ 12 it may be continued, subject to the
. provisions of rule E 123.06{1){b)1.a.,

Other supply conductors for conductors having apparent sags

010 8,700 volts. - oo e 12 not over 3 feet and for voltages not

exceeding 8,700,

For all conductors ¢f more than 8,700
volts add for each 1,000 volis in exeess
of 8,700 volta_ _________ . ... 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 no case be less than the values given by the following formulas,
at 60° F., no wind. The requirements of section E 123.06 (1) (b) l.a,
apply if they give a greater separation than this rule,

For line conductors smaller than No, 2 A W.G.:
Separation == 0.3 inch per kilovelt 4+ 7 V(8/3)—8
For line conductors of No. 2 A.W.G. or larger:
Separation = 0.3 inch per kilovolt 4+ 8 V (S5/12)

8 is the apparenft sag in inches of the conductor having the greater
sag, and the geparation is in inches.
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TARLE 7

SHPARATION IN INCHES REQUIRED FOR LINE CONDUCTORS
SMALLER THAN NO, 2 AW.G.

Sag (In Inches)
Voltages between {

Conductors 345 48 72 96 120 iso 240
14,5 20,5 28.5 35.0 40,5 51.6 60,1

16.4 22.0 80.0 36.56 42.0 52.5 [

18.0¢ 24.0 32.0 38.6 43.5 54,5 G3.5

21.0 27,0 35.0 41.5 46.5 57.5 66,5

24,56 30.5 8.0 44.5 50.6 G1.0 70.0

28.0 34.0 42.0 48.0 68.5 64,5 73.0

________ £0.5 48.6 55.0 60.5 T1.9 80,0

TARLII 8

SEPARATION IN INCHES REQUIRED FOR LINH CONDUCTORS OF
SIZE NO. 2 A W.G. OR LARGER

Sag (In Inches)
Voltages between

Conductors 36 48 12 96 120 180 240
14.5 16.6 20.5 23,5 26.0 31.5 36.5

16.0 18.90 22.0 25.9 27.5 33.0 38.0

18.0 20,0 23.5 26.5 29.5 36.0 39.6

21.0 28.0 26.0 29,5 32.0 38.0 42.6

24.0 26.5 30.9 43.0 35.5 41.5 46.0

21.5 30.0 22.5 36.5 39.0 46.0 49.5

________ 86.5 40.5 43.5 46.0 51.5 66.6

2. Suspension insulators not restrained from movement. Where
suspension insulators are used and are not restrained from movement,
the conductor separation shall be increased so that one string of line
insulators may swing transversely through an angle of 30° from a
vertical position without reducing the values given in 1. above,

(¢) Clearances in any divection from line conductors fo supporis
and to vertical or lateral conductors, span or guy wires, atlached to
the same support.

1. Fixed supports. Clearances shall be not less than given in table 9.

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 1. above will be maintained with
an insulator swing of 30° from the vertical position.

(d) Conductor sepuration—uvertical racks. Conductors or cables may
be carried on wvertical racks or separate brackets other than wood
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 Iashed together with an effectively grounded messenger may
carry any voltage.

2. Conductors shall he 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.
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TABLE §

MINIMUM CLEARANCE IN ANY DIRECTION FROM LINE CONDUC-
TORSE TO0 SUPPORTS, AND T0 VERTICAL 0K LATERAL CON-
LDUCTORS, SPAN OR GUY WIRES, ATTACHED TO THE
SAME SUPPORT

Commuaication Lines Supply Lines
0 to 8,700 Volts Yixceeding
Clearance of Line 8,700 Volts
Conductors From— In On . On Add For
General Jointly In Jointly Each 1,000
Used General Used Voits of
Poles Poles Excess
Inches Inches Inches Inches Inches
Vertieal and Lateral
conductors
Of same cirenit_ . ______ 3 3 3 3 9,26
Of other eireuits___________ 3 3 {H)e {i)6 0.4
Span and guy wires attached
to sama pole:
Generab__________________ {h)3 {a) (h;ﬁ ] § (]30.4
‘When parallel to line.._.___ (h)3 {a)(h)6 {a)12 {(a)12 (iy0.4
Lightning-protection wires
parailel to line {b){e) {b)(e) {b)(e) {b)(e) 0.4
Surfaces of crossarms.. . {e)3 )3 3 3 0.20
Surfacesof poles.._._.____._| ()3 c)5 {g) (33 {(d)(g)b 0.20

Footnotes to table 9

(a) TFor guy wires, If practicable. For clearances between span wit‘es
and communication conductors, see section E 123.09 (5) (¢), On jointly
used poles, guys which pass within 12 inches of supply conductors, and
also pass within 12 inches of communication cables, shall be protected
with a guitable insulating covering where the guy passes the supply
conductors unless the guy is effectively grounded or insulated with a
strain insulater at a point below the lowest supply conductor and ahove
the highest communication cable.

) Clearance shall not be less than the separation required by table
6 or section H 123.06 (1) (b) 1., h. between two line conductors of the
voltage concerned.

(c) Communication conductors may be sttached to supports on the
sides 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 any supply line conductor of more than
8,700 volts carried on the same pole.

{d) This clearance applies only to supply conductors carried on cross-
armsg below communication conduetors on joint poles. Where supply con-
ductors are above communication conducters this clearance may be re-
duced to % inches except for supply conductora ¢ to 750 volts whose
clearance may be reduced to one inch.

(e) Tor the purpose of applying the abhove table, the voltage of light-
ning protection wirea shall be considered as being the voltage to ground
of the associated supply conductora.

(f) For supply circuits of 0 to 750 volta, thia clearance may be reduced
to 3 inches,

(g) A neuiral conductor which is effectively grounded throughout its
length and is associated with a circuit of 0 to 22,000 volts may be at-
tached direcily to the pole surface.

(h) Guys and messengers may he attached to the same strain plates
or to the same through bolts.

{i) TFor supply circuits of 0 to 750 volts thia clearance may be reduced
to one inch.

(1) May be reduced to .25 £or anchor guys.

3. Vertical spacing between conductors shall be not less than the
following:

Vertieal Clearance

Span Length Between Conductors
Teet (Inehes}
4
G
8
12

{Bee table 9, section ¥ 128.06(1}(e}, for necessary clearances from pole surfaces and
seetion I8 123.07(7)(a) for method of providing climbing space
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(e) Separation between supply civeuits of different vollage clessi-
fications on the same crossarm. Supply circuits of any one voltage
classification as given in table 11, section E 123.09(1) (a), may be
maintained on the same crossarm with supply cireuits 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 coneerned and provided for in section E 123.07.

8. If the higher-voltage conductors occupy the outer pin positions
and the lower-voltage conductors the inner pin positions.

4. If series lighting or similar cireuits, are ordinarily dead during
periods of work on or above the crossarm concerned,

5. If the 2 lines concerned are communication Iines used in the op-
eration of supply lines, and supply lines of less than 8,700 volts, and
are owned by the same utility, provided they are installed ag 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, section B 123.06(1) (b)1l.a.,, for separation of conduc-
tors from each other at supports.

(2) Exception: Conductors on vertical racks or separate brackets
other than wood placed vertically meeting the requirements of sub-
section B 123.06(1) (d), may have the separations gpecified in that
subgection.

(3) SEPARATION BETWEEN CONDUCTORS ATTACHED TO BRIDGES. Supply
conductors attached to bridges and supported at frequent intervals
may have less geparation at supports than required by subsections
E 123.06(1)(b)1.2, 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 123.06 (1){c¢)1., or less than the
following:

Span Length Separation
Inches
O to 20 feet e 6
20 to B0 feab 9

History: Cr. Register, January, 1968, No, 145, eff. 2-1-68,

_ ¥ 128.07 Climhing space. (1) LOCATION AND DIMENSIONS., (a) A
climbing space having the horizontal dimensions specified in section
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 elimbing space shall extend vertically past any conductor
or other part betwesn levels above and below the conductor as speci-
fied In sections E 128.07(5), (6), (7) and (8), but may otherwise
be shifted from any side or corner of the pole to any other side or
corner.
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(2) PORTIONS OF SUPPORTING STRUCTURES IN CLIMBING SPACE. Por-
tiong of the pole or structure when included in one side or corner of
the climbing space are not considered to obstruct the elimbing space.

(3) CROSSARM LOCATION RELATIVE TO CLIMBING SPACE.

th}ite: Rlecommendation: All 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 TO CLIMBING SPACE.
Transformers, regulators, lightning arrvesters, and switches when lo-
cated below conductors or other attachments shall be mounted outside

of the climbing space.

(5) CLIMBING SPACE THROUGH CONDUCTORS ON CROSSARMS. (a)
Conductors of same woltage clossification on saeme crossarm.
Climbing space between eonductors shall be of the horizental dimen-
sions specified in table 10, (section ® 123.07(5) (¢)), and shall he
provided both along and across the line, and shall be projected
vertically not less than 40 inches above and 40 inches below the limit-
ing conduetors. 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 conductor. .

1. Exception 1: This rule does not apply if it is the unvarying
practice of the employers concerned to prohibit employees from as-
cending beyond the conductors of the given line, unless the line is
killed.

2. Exception 2: For supply conductors carried on a pole in a position
helow communication 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.

(b)Y Conductors of different voliage classifications on the same cross-
arm. The climbing space shall be that required by table 10 (section
T 123.07(5) (c)), for the highest voltage of any conductor bounding
the climbing space. The climmbing space shall extend vertically to the
limits specified in section E 123.07 (5) (a), and the exception
thereto.

{e) Horizontal climbing space dimensions, See Table 10,

(6) CLIMBING SPACE ON BUCKARM CONSTRUCTION, The full width of
elimbing space shall be maintained on buckarm construction and shall
extend vertically in the same position at least 40 inches (or 60 inches
where required by section E 123.07(5) (a)), above and below any
limiting conductor.

(a) Method of providing climbing space on buckerm construction.
With civeuits 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-
inch climbing space on one eorner of a junction pole by omitting the
pole pins on all arms, and inserting pins midway between the remain-
ing pins so as to give a spacing of T4 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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TABLE 10
MINIMUM HORIZONTAL DIMENSIONS OF CLIMBING SPACDE

Horizontal Dimensions of Climbing Space (Inches)
On Poles Used Solely By On Jointly Used Poles
Character of Con- Voltage Communi-
ductors Adjacent of Supply cation
to Climbing Space Conductor Communi- Conductors | Conduetors
cation Supply Above Above
Conductors | Conductors | Communi- Supply
cation Conduetora
Conductors (a)
Communication
Conduetors ¢ to 160 No Require-{____________ {b) No Reqaire-
ment ment
Exceading 24 recom- Lo _______ (b} 24 Recom-
160 mended mmended
Supply Conductors Lessthan oo ___ 24 24 30
300
300 to 8,700 | ... a0 a0 a0
8,700 t0  |ooeo .o 36 38 36
15,000
Exceeding More than More than More than
15,000 | ... 86 (c) B36(c) 36(c)

(a)} This relation of levels is not, in general, desirable and sheuld be aveided.

{b) The climbing spaee shalf be the same as required for the supply conductors immediately
above, with a maximum of 30 inches, except that a climbing space of 16 inches across the line
may be employed for communication cables or conductors where the only supply conductors
at & higher level are secondaries {0 to 760 volts) supplying airpert or airway marker lights
gr tc:rnssiug over the communieation line and attached to the pole top or to a pole-tep extension

xture,

{¢) Where practicable, Attention is called to the operaiing requirements of section K 142,03

(7} CLIMBING SPACE PAST LONGITUDINAL RUNS NOT ON CROSSARMS.
The full width of climbing space shall be provided past longitudinal
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 section 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 climbing space if all wires concerned are covered by rubber
protective equipment or otherwise guarded as an unvarying practice
before workmen climnk past them. This does not apply where communi-
cation conductors are above the longitudinal runs concerned.

(a) Fuwxcepiion I: If a supply longitudinal run is placed on the side
or corner of the pole where climbing space is provided, the width of
climhing space shall be measured horizontally from the center of the
pole to the nearest supply conductors on crossarms, under the follow-
ing conditions: Where the longitudinal run consists of open supply
conductors carrying not more than 750 volts; or supply cable having
effectively grounded continuous 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
pins close to the pole and where the nearest supply cohductors on
crossarms are parallel to and on the same side of the pole as the
longitudinal run and within 4 feet above or below the run.
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(b} Exception 2: For supply conduetorg carried on a pole in a posi-
tion below communication facilities in the manner permitted in sec-
tion B 122.01(2) (¢), the climbing space need not extend more than
2 feet above such supply space.

{(8) CLIMBING SPACE FAST VERTICAL CONDUCTORS. Vertical rung in-
cased in suitable conduit or other protective covering and securely
attached to the surface of the pole or structure are not considered to
obstruet the elimbing space.

(9) CLIMBING SPACE NEAR RIDGE-PIN CONDUCTORS. The climbing
space specified in section I 123.07(5) (¢}, shall be provided ahove
the top crossarm and past the ridge-pin conductor,

(a) Euwxception: 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 (5) (¢), shall
be carrvied up to the ridge-pin conductor, but meed not be carried
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 § 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 climbing
space shall be not less than 30 incheg measured perpendieularly to
this climbing space boundary through the center line of pole, The
width of the climbing space, perpendicular to and at the extremity of
this 80-inch depth dimension, shall be not less than 38 inches and
neither of the other 2 side boundaries shall make an angle of less than
90 degrees with the houndary through the ecenter line of pole. The po-
sition of the climbing space through the levels of conductors in rack
construction shall be related to climbing spaces through the levelg of
conductors on erossarms in accordance with requirements of seetion
E 123.07(5). The climbing spaces through the levels of conductors of
two o1 more rack groups which are separated less than 6 feet shall
be maintained in the same quadrant or on the same side of pole. Ver-
tical conductors are not permitted in the climbing spaces through eon-
ductors in rack construction.

History: Cr. Register, January, 1968, No, 145, eff, 2-1-68.

E 123.08 Lateral working space. (1) LOCATION OF WORKING SPACES.
Working spaces shall be provided on the climbing face of the pole
at each gide of the climbing space.

(2} DIMENSIONS OF WORKING SPACES. {a) Along the erossarm, The
working space shall extend from the climbing space to the cutmost
pin position on the crossarm.

(b} At right angles to the crossarm. The working space shall have
the same dimension as the climbing space (see section E 123.07 (5)).
This dimension shall be measured horizontally from the face of
the crogsarm,

(c) Vertically. The working space shall have a height not less than
that required by section E 123.09 for the vertical separation of line
conductors carried at different levels on the same support.
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(3) LOCATION OrF 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 required for the highest-voltage condue-
tors concerned. Vertical conductors enclosed in suitable conduit may
be attached on the climbing side of the pole, Cutouts and their leads
may be installed in the working space but not in the elimbing space.
Switehes and their leads may extend into the working space but not
into the climbing space.

(4} LOCATION OF BUCKARMS RELATIVE T0O 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 sec-
tion E 123.07(6).

(a) Standard height of working space, Lateral working space of
height required by table 11, (section E 128.09(1) (a)) may be pro-
vided between the buckarms and adjacent line arms to which conduc-
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) Reduced height of working space. Where no eircuits exceeding
8,700 volts between conductors are involved, and the clearances of
sections E 123.06(1) (b), 1., a. and bh., are maintained, buckarms
may be placed between line arms having normal spacing; even though
such buckarms obstruct the normal working space; provided that a
working space of not less than 18 inches in height is maintained either
ahove or below each line arm and each buckarm.

1. Exception: The above working space may be reduced to 12 inches
if both of the following conditions exist: Not more than 2 gets of line
arms and buckarms are involved, Working conditions are rendered
safe by providing rubber protective cquipment or other suitable de-
vices to insulate and cover line conductors and equipment which are
not being worked on,

History: Cr. Register, January, 1968, No, 145, eff. 2-1-68,

B 123.09 Vertical separation between line conductors, cables, and
equipment located at different levels on the same pole or structure.
All Hne 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 accordance with
table 11, Vertical separstions between crossarms shall be meagured
from center o center.

(a) Basie separations. The separations given in table 11 are for
erossarms carrying conductors of ¢ to 50,000 volts attached to fixed
supports.

(b) Increased separations for wvoltages exeeeding 50,000. For volt-
ages greater than 50,000, the clearances of table 11 shall 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-

Hlectrical Code, Volume 1
Register, January, 1968, No. 145




PUBLIC SERVICE COMMISSION 105

TABLE 11
VERTICAL SEPARATION OF CROSSARMS CARRYING CONDUCTORS

Supply Conductors: Preferably at Higher Levels (g}

QOpen Wires 0 to 750 Volis;
supply eable having effec-
tively grounded continuous|
metal sheath or insulated

canductors lashed to or 15,000
Conductors Usually twisted with an effectively to
at Lower Levels grounded messenger or 750 8,700 50,000 Volts
neutral, all veltages; mes- to -—

to
sengers associated with 8,700 15,000 Same Diff.
such cable or conductors Volts Volts | Utility ; Utilities

Feet Teet Feet Feet Feet

Communication
Conduetars:
General . . _________.__ (a) ()4 4
Used in operation of
supply lines_________
Supply Conductors:
0 to 750 volts.
760 to 8,700 volts_
8,700 to 15,000 volts_|.
15,000 to 50,000 volts_

=

Som S

Footnotes to table 11

{a) When supply circuits of 550 volts or less, with transmitted power
of 3,200 watts or less, are run below communication circuits in accord-
ance with section B 122.01(2) (¢}, the clearance may be reduced to 2 feet.

(b) In localities where the practice has been established of placing on
Jointly used poles, crogssarms carrying supply circuits of less than 300
volts and crossarma carrying commiunication eircuits at a vertical sepa-
ration less than gpecified in the table, such existing construction may
be continued until the said poles are replaced provided that—

The minimum separation between existing ercssarms ig not less than
2 feet, and that—

Extensions to the existing construction shall conform to the clearance
requirements specified in table 11.

When communication conductors are all in cable, a supply crogsarm
carrying only wireg of not more than 300 velts may be placed at not
lesg than 3 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 so as not otherwise to obatruct the climbing apace.

(¢) This shall be increased to 4 feet when the communication condue-
tors are carried above supply conductors unless the communication-line
conductor size is that required for grade C supply lihes,

{dy Where conductors are operated by different utilities, 2 minimum
vertical spacing of 4 feet is recommended.

{e) Thesze values do not apply to adjacent crogsarms carrying phases
of the game eirecuit or cirecuits, The vertiesl separation between adja-
cent crossarms carrying conductors of the same circuit or eircuiits may
be reduced by 25% from that given in the table bhut not to less than
that given for horizontal geparation in section E 123.06(1) (b).

(f) Conductors which are grounded in accordance with section E 193.02
{2} (e¢) and are associated with circuits of ¢ to 22,000 volts may have the
clearances specified for open supply line wires of 0 to 750 volts,

(g) A conductor which is effectively grounded throughout its length
and is associated with a supply circuit of 0 to 22,000 volts may have
elearances sapecified for ecables having effectively grounded continuous
metal sheath or messenger.

arms spaced as required in section E 123.09(1), the wvertical sepa-
ration between such conductors shall be not less than the following:

(a) Where conductors on the crossarm are of the same wvollage
elassification. Under these conditions, the vertical separation required
by table 11 may be reduced as follows: [see table at top of page 106].

(h) Where conductors of different wvoltage clussifications are on
same crosserm. Under these conditions, the vertieal separation between
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Separation Between
Conduetors May
Where Crossarm Separation Required by Table 11 is Be Reduced to

16 inches
40 inches
50 inches
60 inches

conduectors on adjacent crossarms shall be that required by table 11
(section B 123.09(1) (a)) above for the highest voltage classification
concerned,

{e) Conductors of different sags on swme support, 1, Variation in
clearances. Line conductors supported at different levels on the same
gtructure and strung to different sags shall have vertical spacings at
the supporting structures so adjusted that the minimum spacing at
any point in the span, at 60° F., with no wind, ghall not be reduced
more than 25% from that vequired at the supports by sections
E 123.06¢(1) (b), 1, a. and b. and B 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 section 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 unhreduced clearance throughout storms,
the chosen sag should be such as will keep the smallest conductor in-
volved in compliance with the sag requirements of section E 126.02
(6) (d).

8. Increased wvertical separation at supports, For span lengths in
excess of 150 feet, vertical separation at the pole between open sup-
ply conductors and commmunication cables or conductors shall be ad-
justed so that under conditions of 60° F., no wind and final unleaded
sag, no supply conductor of 750 volts or less ghall be lower in the span
than a straight line joining the points of support of the highest com-
munication cable or conducter, and no supply conductor of over 760
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 less need meet only the provisions of
section & 123.09(2) (¢), 1.

{3) SEPARATION IN ANY DIRECTION. The separation in any direction
between conductors of the same or different voltage elagsification when
carried on the same structure, but on erossarms which are not hori-
zontal, or on different types of supports at the two levels (such ag a
horvizontal crossarm and a vertical rack) shall be not legs than the
values given in sections E 128.09 (2) (a) and E 123.09 (2) (b) for
vertical separation. The separation in any direction shall not in any
case be lesg than the horizontal separation specified in sections
E 123.06(1)(b)1, a. and b,

(4) VERTICAL: SEPARATION TOR LINE CONDUCTORS NOT CARRIED ON
CROSSARMS. The vertical separation between conductors not earried on
erossarms shall be the same as required in section E 123.09 (2} (a)
for conduectors on crossarms.

(a) Egxception I: Conductors on vertical racks or separate brackets
other than wood placed wvertically, meeting the requirements of
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se(;tion K 128.06(1) (d), may have separations as specified in that
rule,

(b) Ewception 2: Where communication service drops eross under
supply conductors on a commeon crossing pole, the separation between
the communieation conductor and an effectively grounded supply con-
ductor may be reduced to 4 inches, provided the separation between
the communijeation conductor and supply econductors not effectively
grounded meet the requirements of sections E 123.09(2) (a), (b} or
(4) as appropriate,

(5) VERTICAL SEPARATION BETWEEN CONDUCTORS AND NONCURRENT-
CARRYING METAL PARTS OF EQUIPMENT. (a) Fquipment, 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 ecables or conductors, and metal supply-
crossarm braces which are attached to metal crossarms or are less
than 1 inch from transformer cases or hangers which are not effec-
tively grounded.

(b) Separations in general. Vertical separations between supply
econductors and communication equipment, between communication
conduetors and supply equipment, and between supply and communi-
cation equipment sghall be as follows, except ag provided in (c¢) below.

Supply Voltage Vertieal Separation
Inches
O to 8,700 e {a) 40
Execeeding 8,700 e __ {a) 60

Note &, Where noncurrent-carrying parts of equipment and supply cables
are effectively grounded consistenily throughout well-defined areas, and
Where!communicatlon iz at lower levels, separations may be reduced to
30 inches.

(c) Separations for span wires and brackets. Span wires or brack-
ety carrying lamps or trolley conductors shall have at least the ver-
tical separations in inches from communication equipment set forth
below.

Span Wires and Brackels
Carrying ‘I'rolley
Carrying Lamps Conduciors
Not Not
Tiffectivel Effectively | Eficctively | Effectively
Grounde Grounded Grounded Grounded
Tnchey Inches Inches Inches
Above Communieation Crossarms__ 20a 20a 20a 202
Below Communication Crossarms .. 24 24 24 24
From Messenger Carrying Commu-
nication Cables______ ___________ 20z 4 iz 4
From Terminal Box of Commu-
nication Cable. .. _____.__.__.. 20a 4 2h 4
Frem Communication Brackets,
Bridle Wire Rings or Drive Hooks 16a 4 4 4

Note ¢. This may be reduced to 12 Inches for either span wires or metal
parts of brackets at 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 supporting screwg and bolts of both attachments,
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(d) Separation from drip loops of street Light brackets. Drip loops
of conductors entering street light brackets from the surface of the
pole, shall be at least 12 inches above communication eables or through
bolts.

Historyt Cr. Register, January, 1968, No, 145, eff, 2-1-88.

E 123,10 Clearances of vertical and lateral conductors from other
wires and surfaces on the same support, Vertical and lateral conduc-
tors shall have the clearances and separations required by this rule
from other conductors, wires, or surfaces on the same support.

Exception 1: This rule does not prohibit the placing of supply ecir-
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.

Exeception 2: This rule does not prohibit the placing of paired com-
munication conductors in rings attached directly te the pole or to
messenger.

Exception 3: Thig order does not prohibit placing grounding con-
ductors, neutral conductors which are effectively grounded throughout
their length and associated with supply cirenits 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 eircuits of
550 volts or less and not exceeding 3,200 watts and properly insulated
in the same cable with control circuits with which they are associated.

(1) LOCATION OF YERTICAL OR LATERAL CONDUCTORS RELATIVE TO
CLIMBING SPACES, WORKING SPACES, AND POLE STEPS, Vertical or lateral
conductors shall he located so that they do not obstruct climbing
spaces, or lateral working spaces between line conductors at different
levels or interfere with the safe use of existing pole steps.

(2) Exception I: This rule does not apply to portions of the pole
which workmen do not ascend while the conductors in question are
alive,

(b) Exeception 2: Thig rule does not apply to vertical runs incased
in suitable conduit or other protective covering. (See subsection I
123,07 (8))

(2) CownpucTors NoT IN coNpUIT. Conductors not incased in conduit
shall have the same clearances from conduits as from other surfaces
of structures.

(3) MECHANICAL PROTECTION NEAR GROUND, For a distance of 8 feet
above the ground, floox, or platforms from which grounding condue-
tors are accessible to the publie, the econductors shall be protected by
a substantial insulating conduit or wood molding.

(a) Where the ground resistance is less than 3 ohins 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 ingulating 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.

(¢) Grounding conductors whose only purpose is to protect a pole
against lightning need not be protected.
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(4) REQUIREMENTS FOR VERTICAL AND LATERAL SUFFLY CONDUCTORS
ON SUPPLY LINE POLES OR WITHIN SUPPLY SPACE ON JOINTLY USED FOLES.
(2} General clearances. In general, clearances shall be not less than
the valuesg specified in table 12.

TABLE 12
Clearances {in Inches) for Highest
Voltage Concerned in the Ciearance
Clearance of Vertical and -
Lateral Conductors Exceeding 8,704 Volts
. 0 to 8,700 (add the Iollowing for
Volts ach 1,000 in Excess)
From surfaces of SUPPOTES . v oo m o ceemam 3 6.20
Trom span, guy or messengel wires_ .. .-..._- 6 .49
From line conductors rigidly supported on fixed
SUPPOTES e 3 .26
From line conductors not rigidly supported on
fixed SUDPOTES. o cv v oo mem e {a) (a)

(a) The clearances shall be increased beyond the values given above from line conductors
on fized supports, (Jee subsections K 123.06(1)(b)2,, and b, 3.)

(b) Special cases. The following apply only to portions of a pole
which workmen ascend while the conductors in question are alive.

1. Side-arm construction. Vertical conductors in metal-sheathed
cables and grounding wirves may be run without insulating protection
from supply line conductors on poles used only for supply lines and
employing side-arm construction 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 gupply lines may be run in multiple-
conductor cables having suitable substantial insulating covering, if
such cable is held taut on standard insulators supported on ping 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 attached directly to the pole surface or to crossarms
in such a manner as to avoid abrasion at the point of attachment.
Bach conductor of such cable which is not effectively grounded, or the
entire cable assembly, shall have an insulating covering required for
a conductor of at least 600 volts.

5, Other conditions. If open wire conductors are within 4 feet of the
pole, vertical conductors where within a zone of 4 feet above and be-
low such line conductors of not more than 8,700 volts 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 conduectors are of 8,700 volts or legs, or 20 inches if more
than 8,700 volts;
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b, Enclosed in insulating conduit, or in metal conduit or cable pro-
tected by an insulating covering;

¢. Conductors with weatherproof covering and covered by wood
molding;

d. Methods a. and b. apply also to lateral rans and to grounding
conductors, except that conductors for grounding lightning protection
wires are not required to be covered within 6 feet above or below cir-
cuits of 15,000 voltg or more.

(5) REQUIREMENTS FOR VERTICAL AND LATERAL COMMUNICATION
CONDUCTORS ON COMMUNICATION LINE POLES OR WITHIN THE COMMUNI-
CATION SPACE ON JOINTLY USED POLES, (&) Clearances from wires, The
clearances and separations of vertical and lateral conductors from
other conductors (except those in the same ring run} and from guy,
span, or messenger wires shall be 8 inches.

(b) Clearances frem pole and crossarm surfaces. Vertical and lat-
eral insulated communieation conductors may he attached directly to
a pole or crossarm. They shall have a vertical elearance of at least 40
inches from any supply conductors (other than vertical runs or lamp
leads) of 8,700 volts or less, or 60 inches if more than 8,700 volts
between econductors.

(¢) Ewception: These clearances do not apply where the supply cir-
cuits involved are those carried in the manner specified in section
E 122.01(2) (c).

(6) REQUIREMENTS FOR VERTICAL SUPPLY CONDUCTORS PASSING
THROUGH COMMUNICATION SPACE ON JOINTLY USED POLES. Vertical sup-
ply conductors, including grounding wires, which pass through com-
munication line space on joint poles shall be installed as follows:

(a) Metal-sheathed supply cables. Metal-sheathed supply cables
shall be covered as follows:

1. Extent of covering. Covering shall extend from the lowest peints
of such cables up to 40 inches above the highest communication con-
duetors,

2. Nature of covering. The covering ghall congist of wood melding
or other suitable insulating material at points higher than & feet
above the ground.

&, Exeeption 1: Metal pipe may be used throughout, under the fol-
lowing conditions:

On poles where there are no trolley attachments and the metal pipe
is effectively grounded, no insulating covering is requived.

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 eommunication wire or trolley attachment to a
point 40 inches above the highest communication wire or trolley at-
tachment.

b. Exeeption 2: No insulating covering is rvequired over supply
secondary multi-conductor cables attached directly to the pole sur-
face in accordance with the requirements of section E 123.10(8)
(b)3.

c. Exception 3: Where there arve no trolley attachments on the
pele, no insulating covering is required over supply ecables having
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effectively grounded lead sheath, or supply cables having effectively
grounded metal sheath of other iypes where mutually agreed to by
the parties concerned.

(b) Supply conductors. Supply conductors shall be installed in one
of the following ways:

1. In conduit. Conductors of all voltages may be enclosed in the
same way and to the same extent ag required in (a) above for metal-
sheathed cables.

2. On ping and insulators. Vertical and lateral conductors of street-
lighting circuits and service leads of less than 750 volts may be run in
multiple-conductor cable having suitable substantial insulating cover-
ing if such ecable is held taut on standard insulators supported on pins
or brackets and arranged so that the cable shall be held at a distance
of approximately b inches away from the surface of the pole or from
any pole steps.

8. Installed on the pole surface, Secondary supply conductors of not
more than 300 volts may be run in multiple-conductor cables attached
directly to the pole surface in such a manner as to avoid abrasion at
the points of attachment. In the cage of aerial services, the point
where such cables leave the pole shall be at least 40 inches above the
highest, or 40 inches below the lowest communication attachment.
Fach conductor of such cable which is not effectively grounded shall
be insulated for a pofential of at least GOO volts.

4, Suspended from supply crossarm. Lamp leads of street-lighting
cireuits may be run from supply crossarms directly to a street lamp
bracket or luminaire under the following conditions:

a. The vertical run shall consist of paived wires or multiple-con-
ductor cable securely attached at both ends to suitable brackets and
insulators.

b. The vertical run 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 crogsarm by which it
passes, at least 6 incheg from communication drop wires, and at least
20 inches from any communication cable.

¢. Insulators attached to lamp brackets for supporting the vertical
run shall be capable of meeting, in the position in which they are
installed, the game flashover requirements as the Juminaire insulators.

d. BEach conductor of the vertical run shall be No. 10 A.W.G. or
larger.

(c) Supply grounding wires. Supply grounding wires shall be
covered with wood molding or other suitable insulating covering to
the extent reguired for metal-sheathed cables in (a) above,

(d) Separation from through belts. Vertical runs of supply con-
ductors shall be separated from the ends of through bolis 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 TIIROUGH SUPPLY SPACE ON JOINTLY USED POLES. All vertical runs
of communication conductors passing through supply space shall be
ingtalled ag follows:
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(a) Metal-sheathed communication cables. Vertical runs of metal-
sheathed communication cables shall be covered with wood molding, or
other suitable ingulating material, where they pass trolley feeders or
other supply-line conductors, This insulating covering shall extend
from a point 40 inches above the highest trolley feeders, or other sup-
ply conductors to a point 6 feet below the lowest trolley feeders or
other supply conductors but need not extend below the top of any
mechanieal protection which may be provided near the ground.

1. Exception: Communication cables may be run vertically on the
pole through space occupied by railroad signal supply circuits in the
lower position, as permitted in section E 122.01(2) (c), 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 conducfors pass
troliey feeders or other supply conductors.

1. Exception: Communication conductors may be run vertically on
the pole through space occupied by railread-signal supply circuits in
the lower position, as permitted in section E 122,01(2) (e), with-
out insulating covering within the supply space.

{c) 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 conductors by which
they pass.

1. Exception: Communication grounding conductors may be run
vertically on the pole through space occupied by railroad-signal sup-
ply cirvcuits in the lower position, as permitted in section E 122,01
{2) (e), without insulating covering within the supply space.

(d) Separation from through bolts. Vertical runs of communiecation
conductors shall be separated from the ends of through bolts agsoci-
ated with supply-line equipment by one-eighth of the eiveumference of
the pole where practicable, but in no case less than 2 inches.

History: Cr. Register, FJanuary, 1968, No, 146, eff, 2-1-68.

Blectrical Code, Volume
Register, .Ta.nua.ry 1968, ND 145




PUBLIC SERVICE COMMISSION 113

Chapter E- 124
GRADES OF CONSTRUCTION

B 124,01 General E 124,03 Grades of conagtruction

K 124.02 Application of grades of for conductors
congtruction to different H 124,04 Grades of supporting
situations structures

E 124.01 General. For the purposes of chapter E 126, “Strength
requirements,” and chapter E 127, “Line insulators,” conductors and
their supporting structures are classified under the grades specified in
thig chapter on the basis of the relative hazard existing.

History: Cr. Register, January, 1968, No, 145, eff. 2-1-68.

E 124.02 Application of grades of construction to different sitnations.
(1) SUPPLY cABLES, For the purpose of these rules supply cables 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 subsection F 126.02
(7) (a).

Noter Such cables are sometimes permitted to have a lower grade of
construction than open-wire supply conductors of the same voltage.

(b) Other cables. In this class are included all other supply cables,

Note: Buch cables are required to have the same grade of construction
ag open-wire supply conductors of the same voltage.

{2) TWO0 OR 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 relative 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.

Note: Grade D cannot be directly compared with the series B and C,
but section 1 124.02 (4) (c¢) 8. provides for cases where these two condi-
tions are present.

(4) Ar crossinNgs., (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 E 124.04.

(b) Grade of lower line. Conductors and supporting structures of a
line crossing under another line need only have the grades of con-
struction which would be required if the line at the higher level were
not there.

(¢) Multiple crossings. 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 Iower lines if it crossed the other lower line.
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~ Example: If a 2,300-volt line crosses in the same span over a com-
munication line and a direct-current trolley contact conductor of more
than 750 volts, the 2,300-volt line is required to comply with grade B
construction at the crossing.

This is a double crossing and introduces a greater hazard than
where the upper supply line crosses the communication line only,

2, Where one line crosses over a span in another line, which span
ig in turn invelved in a second crossing, The grade of construction for
the highest line shall he not less than that required 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
danger of causing a break in the lower of these 2 lines by mechanical
or electrical contact is eliminated.

8. Where communication conductors cross over supply conductors
and railroad tracks in the same span. The grades of construction shall
be in accordance with table 13.

TABLE 13

GRADES OF CONSTRUCTION FOR COMMUNICATION CONDUCTORS
CROSSING OVER RAILROAD TRACKS AND SUPPLY LINES

. Communication
When erossing over— conductor grades

Railroad tracks and supply lines of 0 to 760 volts, or specially installed
aupply cables of all VOLEAZES. - .o oo e o m e
Railroad tracks and supply lines exceeding 750 volta. oo mmomommann

=l

Recommendation: It is recommended that the placing of communication conductors above

supply conductors at crossings, conflicts, or on jointly used poles be avoided unless the supply
conductors are trolley contact conducters and their nssociated feeders.

(5) CoNrrcTs. (2) How determined. Where 2 lines are adjacent
(except at crosging 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 confliet (see definition) or a conducter conflict (see defini-
tion), or both,

(b) Conductor conflict. At conductor conflicts the grade of construe-
tion of the conflicting conductor shall be as required by section E
124.02(4) (¢) and gection E 124.03.

(¢} Structure conflict. At gtructure conflicts, the grade of construe-
tion of the conflicting structure shall be as required by section E
124.04.

History: Cr. Register, January, 1968, No, 145, eff, 2-1-68.

T 124.03 Grades of construction for conductors. The grades of con-
struction required for conductors of all clagses 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-
tion for a consiant-current supply eircuit invelved with a communica-
tion eircuit and not in specially installed cable shall be based on either
itz current rating or on the open-circuit voltage rating of the frans-
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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 circuit
shall be based on itg nominal full-load voltage.

(2) SBTATUS OF RAILWAY FEEDERS AND TROLLEY CONTACT CONDUCTORS.
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.

{a) Ewxception: Direct-current tvolley civenits exceeding 750 volts
where crossing over, conflicting with, or on jointly used poles with
and above communication circuifs, shall have the grades of construe-
tion specified in table 14 for direct-eurrent railway feeders,

(3) STATUS OF COMMUNICATION CIRCUITS USED EXCLUSIVELY IN THE
OPERATION OF SUPPLY LINES. In determining prades of comstruction
where communieation eircuits used exclusively in the operation of sup-
ply lines are concerned, they shall he considered as ordinary com-
munication circuits when run as such (ses section E 128.09(1)(c))
and as supply circuits when run as such (gee section E 128.09(1)
(d)).

(a) Faception: Communication civeuits 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 ghall not be lesg than required for grade C
{see section | 126.02(6) (b)).

(4) STATUS OF FIRE-ALARM CONDUCTORS. In determining grades of
construction where fire-alarm conductors are concerned, they shall be
considered as other communication eireuits.

(2) Eweeption: 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-
cireuit neutral conductors, which are effectively grounded throughout
their length in accordance with section E 108.02(2) (d) and are not
located above supply conductors of more than 750 volts, shall have
the same grade of construction as supply conductors of not move 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,

History: Cr. Register, January, 1968, No, 145, eff. 2—1-¢8.

E 124.04 Grades of supporting structures. (1) POLES OR TOWERS.
The grade of construction shall be that required for the highest grade
of conductors supported.

Note: See section 182.018, Wis. Stats,, 1959 for additional R, R. crossing
requirements.

(a) Exception I1: 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
eross over trolley contact conductors of 0 to 750 volts.

. {b) Ezception 2: Poles carrying grade C or D fire-alarm condue-
tors, where alone, or where concerned only with other communieation
conductors, need meet only the requirements of grade N,
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TABLE 15

GRADES OF CONSTRUCTION FOR COMMUNICATION CONDUCYTORS
WHEN ALONE, OR IN UPPER POSITION AT CROSSINGS,
AT CONFLICTS, OR ON FJOINT POLES

Communication
conducters at Communication conductors, rural
higher levels (a) or urban, open or cabie, including
communication conductoers run as
Conduectors, tracks such, but used exclusively in the
and rights of way operation of supply lines

at lower levels

Exclusive private rights-of-way. . _____. N
Common or Public rights-of-way_ .. ... N
Railroad traelss_ e D
Street-railway tracks hm;-ing ne everhead contact wire __ N
0 to 750 volle Open or cable N
Constant- 750 to H000 v, Open cr cable C
potential
supply 5000 to 7600 v. Open B
conductors
5} Cable C
Txceeding 7500 Open B
volts (f)
Cable C
Constant current 0 to 7.6 amp. Open (c) G
supply conductors -
(b) Exceeding Open {c) d)B
1.6 amp.
Direct-current 0 to 760 volta Open or eable N
railway feeders
(b) Exceeding 750 v. | Open or cable B
Trolley Contact 0 to 760 volts A.C.or D.C. G
Conductors
Exceeding 750 v. | A.C. {0),B,or C
D.C, B
Communication conductors, open or cable used exelu-
sively in the operation of Supply Eines________ ... _. {hB, G, or N
Communication conductors, open or cable, urban er rural N

TFootnotes to table 15

() It is recommended that the placing of communication conductors
above supply conductors at crossings, conflicts, or jointly used poles be
avoided if practicable, unless the subply conductors are trolley contact
conductors and their associated feeders.

(h) The words “open” and “cable” appearing in the headings have the
following maaning as applied to supply conductors: “Cable’ meansg the
specially installed cables deseribed in section B 124,02 (1) (a). "Open”
means opan wire and also supply cables not “specially instailed.”

(e) Where constant-current circuits are in specially installed eable,
they are considered on the basls of the nominal full-load voitage,

(d} Grade C construction may be used if the open-circuit voltage of
the transformer suppiving the circuit does not exceed 2,900 volts,

(e} Bee gection E 124.03(32).

(£) See section B 124.03(8).

{e¢) Exception &: Poles 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 £ Where communication lines cross over supply con-
ductors and a railroad in the same span and grade B is required by
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section I 124.02(4) (e)8. for the communication conductors, due to
the presence of railroad tracks, the grade of the poles or towers shall
be D.

{e) Exception 5: At structure conflicts even though no conductor
conflict exists, the grade of construction which would be required by
section E 124.08 if the conductors were in conflict, shall be applied to
the pole or tower,

Note: This requirement may result In a higher grade of construction
for the pole or tower than for the conductors carried thereon.

(f) Exception 6: In the case where a structure conflict does not
exist, but any conductor is in conductor conflict, the grade of con-
struction of the pole or tower is not required fo meet the conductor
grade due to the conductor contlict.

{2) CrossarMs. The grade of consgtruction shall be that required for
the highest grade of conductors carried by the crossarm concerned.

(a) Exception 1: The grade of construction of crossarms carrying
only communication conductors need not be inereased merely because
of the fact that such conductors cross over trolley contact conductors
of 0 to 760 volts.

{(b) Ewception 2: Crogsarms 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.

(c) Fzception &: Crossarms carrying supply service loops of 0 to
750 volts shall have at least the grade of construetion required
for supply line conductory of the same voltage.

(d) Exception 4: Where communication lines cross over supply con-
ductors and a railroad in the same span and grade B is required by
section K 124.02 (4) (c) 3. for the communication conductors due to
the presence of railroad tracks, the grade of the crossarm shall be D.

(3) PINS, INSULATORS, AND CONDUCTOR FASTENINGS. The grade of
congtruction shall be that required for the conductor conecerned.

(2) Fuxception 1: The grade of construction of pins, insulators, and
conductor fastenings carrying only communication conduetors need
not be increased merely because of the fact that such conductors cross
over trolley contact conductors of 0 to 750 volts.

(b) Euwxceplion 2: In case of grade € or D fire-alarm conductors
where alone or where concerned only with other communieation con-
ductors, pins, insulators, and conductor fastenings need meet only the
requirements for grade N.

(c) Ewxeeption 3: In the case of supply service loops of 0 to 750
volts, ping, insulators, and conductor fastenings shall have at least
the same grade of construction as required for supply line conductors
of the same voltage.

(d) Exception 4: Where communication Iines cress over supply con-
ductors and a railroad in the same span, and grade B is required by
section B 124,02 for the communication conductors dua to the presence
of railroad tracks, the grade of pins, insulators, and conductor fasten-
ings shall be grade D.

(e) Fxception 5: In case communication conductors are required to
meet grade B or C, the insulators need meet only the requirements for
mechanieal strength for these grades.

History: Cr. Register, January, 1968, No. 145, eff. 2168,
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Chapter E 125
LOADING FOR GRADES B, C, AND D

B
In

125.01 Loading general T 125.03 Loads upon line supports
125,02 Conductor ioading

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 arve 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}.

History: Cr. Register, January, 1968, No, 145, eff, 2-1-68.

E 125.02 Conductor loading, (1) The loading on conductors sghall
be assumed to be the resultant loading per foot equivalent to the
vertical load per foot of the conductor and ice combined with the
transverse loading per foot due fo a transverse, horizontal wind pres-
sure upen the projected avea 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 conductor loading.

Radial thickness of ice (inches) 0.50
Horizontal wind pressure in pounds per square foot .ew_ - 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) —_ — e 0.31

For weatherproof and similar eovered conductors (all materials)__0.31

Note: Since heavy ice does not often form on conductora in a heavy
wind the transverse loading assumed is deemed sufficient for the pur-
pose, but is net sufiicient to represent the vertical (or combined) load
which is imposed on conductors by the heavy depogits of ice which fre-
quently form in compatratively still air, In order to apply a total load-
ing to conductors representing more nearly the conditions encountered
in practice, constants have been added to the conductor loading which
makes no substantial change in the conductor loading specified in the
fourth edition of thkis code..

(2) Where cables are concerned, the specified loadings shall be ap-
plied to both cable and messenger.

(3) In applying loadings to bare stranded conductors, the coating of
ice shall be considered as a hollow cylinder touching the outer strands.

Note: If anyone desirves to obtain a description of light and medium
Joading he should refer to "“The National Blecirical Safety Code” pub-
lished by the Bureau of Standards.

Mistory: Cr. Register, January, 1968, No. 145, eff, 2-1-68,

E 125,03 Loads upon line supports. (1) ASSUMED VERTICAL LOADING.
The vertical loads upon poles, towers, foundations, crossarms, pins,
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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 ghall be computed only
upon wires, cables, and messengers, and shall be taken as 0.50 inch of
ice, Ice iy assumed to weigh 57 pounds per cubie foot.

Nole! The sweight of ice upon supporis is ignored for the sake of
aimplicity.

(2) ASSUMED TRANSVERSE LOADING. In computing the stresses in
woles, towers, and side guys the loading shall be taken as follows:

(a) Cuylindrical surfaces. A horizontal wind pressure, at right
angles to the direction of the line, of 4 pounds per square foot upon
the projected avea of eylindrical 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 withont ice covering,
shall be assumed. (See {¢) and (d) following.) For supporting struc-
tures carrying more than 10 wires, not ineluding cables supported
by messengers, where the pin spacing does not exceed 15 inches, the
transverse load shall be caleulated on two-thirds of the total number
of such wires with a minimum of 10 wires.

(b} Trolley contact conductors, When a trolley contact conductor is
supported on a commonly used pole it shall be included in the com-
putation of the transverse load on the structure.

(c) Flat surfaces. For flat surfaces the agssumed unit wind pressure
shall be increased by 60%. Where latticed structures are coneerned
the actual exposed area of one lateral face shall be increased by 50%
to allow for the pressure on the opposite face; thiz total, however,
need not exceed the pressure which would oceur on a solid structure
of the same outside dimengions, 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 loading)
where a change in direction of wires oceurs, the loading upon the
structure, including guys, shall be assumed to be a resultant load
equal to the vector sum of the transverse wind load given in sub-
section E 125.03(2) (a) above and the resultant load imposed by the
wires due to their change in direction. In obtaining these loadings, a
wind direction shall be assumed which will give the maximum result-
ant load, 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) AsSSUMED LONGITUDINAL LOADING. (a) Change in grade of con-
struction. The longitudinal loading upon supporting structures, in-
cluding poles, towers, and guys at ends of sections required to be of
grade B construction, shall be taken as an unbalanced pull in the
direction of the higher grade section equal to the larger of the follow-
ing values:

1. The pull of two-thirds and in no case less than 2 of the conductors
supported thereon which have ultimate strength of 3000 pounds or
less, such two-thirds of the condueters being selected so as to produce
the maximum stress in the support; the nearest whole number of
conductors 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 conduetors, such conductors being selected zo as to produce the
maximum stress in the support.

(b) Jointly used poles at erossings over railroads or communication
lines, Where a joint Hne 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 8tl. W.G., if of steel, or No. 6 A.W.G,, if of copper, regard-
less of how small the initial sags of the communication conductors
at 60°T,

(¢) Dead ends. The longitudinal loading upon 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 pull shall be taken as the
difference in tensions plus, if applicable, the tensions with broken
wire conditions specified in section B 125.03(3) (a).

(d) Communication conductors on wnguyed supports at railroad
crossings. The longitudinal loading shall be assumed equal to an un-
balanced pull in the direction of the crossing of all open-wire condue-
tors supported, the pull of each conductor being taken as 50% of its
ultimate strength. .

{4) AVERAGE SPAN LENGTHS. (a) General. The caleulated transverse
loads, upon poles, towers, and erossarns, 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
span length. In no ease shall the average value taken be less than 759%
or more than 125% of the actual average of the 2 spans adjacent to
the structure eoncerned.

(b} Crossings. In the case of crossings over railroads or communi-

cation lines the actual lengths of the two spans adjacent to the two
structures concerned shall he used.

(5) SIMULTANEOUS APPLICATION OF LOADS. (z) When caleulating
transverse strength, the assumed transverse and vertical loads shall
be taken ag acting simultaneously.

(b) In calculating longitudinal strength, the assumed longitudinat
loads shall be taken without consideration of the vertical or transverse
loads.

History: Cr. Register, January, 1968, No, 145, eff, ?—i-68.
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Chapter E 126
STRENGTH REQUIREMENTS

E 126,01 Preliminary aasumptions E 126,03 Grade D consiruction
B 128,02 Gtra,dei.:i B and C con- B 126.04 Grade N construction
struction

E 126,01 Preliminary assumptions. It is vecognized that deforma-
tion, deflection, or displacement of parts of the structure will, in some
cases, change the effects of the loads assumed., In the calculation of
stresges, however, no allowance shall be made for such deformation,
deflection, or displacement of supporting structures (including poles,
towers, conductor fastenings, and suspension insulators) unless the
methods used to evaluate them have been approved by the adminis-
trative authority.

History: Cr. Register, January, 1968, No, 145, eff. 2-1-68,

E 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,

(a) Average strength of 8 poles. A pole (single-base structure)
not individually meeting the transverse strength requirements will be
permitted when reinforced by a stronger pole on each side, if the
average strength of the 3 poles meets the transverse strength require-
ments, and the weak pole has not less than 75% of the reguired
strength. An extra pole inserted in a normal span for the purpose of
supporting a service loop may be ignored, if desired, in the caleula-
tion of the strength of the line.

1. Exception: In the case of crossings over railvoads or communi-
cation lines the actual strengths of the crossing poles shall be used.

(b) Reinforced-concrete poles. Reinforced-conerete poles shall be of
sitch material and dimensions as to withstand for vertical and trans-
verse strength, the loads assumed in sections B 125.03(1) and (2)
and for longitudinal strength the loads in section E 125.03(38)
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
(8).)

Percentages of Ultimate Strength
for Different Grades

Grade B Grade C
For transverse strengih (when installed).______________ 25 37.5
For longitudinal strength fat all times)
Ingenerab.____._ . __________. ______.________ ... 100 No requirement
At dead-ende_ __ L. 50 76
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(¢} Metal supporting structures. In the design of metal structures,
the term “overload capacity 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 bolt slip. Steel supports, steel
towers, and metal poles shall be designed and constructed so as to
meet the following requirements:

1. Vertieal and transverse strength. The completed structure shall
be o desighed and of sufficient strength as to provide overload capac-
ity factors specified in table 16 under the vertical and transverse load-
ing specified in sections II 125.03(1) and (2).

2. Longitudinal strength. Grade B. The completed structure shall
be so designed and of sufficient strength as to provide overload capac-
ity factors gpecified in table 18 under the Iongitudinal loading specified
in section E 125.03(3).

Grade C. No longitudinal strength requirements except at dead-ends.

8. Minimum strength. Metal structures shall have strength suffi-
etent to withstand, with an overload capacity factor of 1.1, a trans-
verse load on the structures without conductors, equal to 6 times the
specified wind pressure.

4, At an angle in a line having supports of metal poles or towers,
the strength of the support shall be sufficient to withstand the total
transverse loadings specified in section E 125.08(2) (d}. Before com-
bining 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 ghall be multiplied by the appropriate overload capacity fac-
tor at dead-ends given in table 16.

TABLIE 16

MINIMUM OVERLOAD CATPACITY FACIORS OF COMPLETED
STRUCTURES

(Basged on Strength of Aetal)

Overload Capacity Factors
Grade B Grade C
Vertical Strengeth o 1.27 1.10
Transverse Strength_ . .. ... ___________________ 2.54 2.20
Tongitudinal Strength:
At Crossings
Ingeveral .____.. . _________________________... 1.10 No requirement.
Atdead-ends__ ______ ... 1.66 1.10
Elsewhere
Ingeneral. ... e eiaaan 1.00 No requirement
At dead-ends_ _ e 1.66 1.10

5. Thickness of metal. The thickness of metal in members of steel
poles or towers shall be not less than the following:

lectrical Code, Volume 1
Register, January, 1368, Neo. 145




PUBLIC SERVICE COMMISSION

TABLI0 17

THICKNESS OF STRUCITURAL SHAPES

125

Thickness of
Kind of Member Mgin Members Thickness of
of Crosgarms Other Members
and Legs
Inches Inches
Galvanized:
For loealities where experience has shown deterioration
of galvanized material §s rapid__ . ______._______._ i—é %
For other focalities. . o o o oo 3 14
Painted. e if Ya

a. Painted bracing members having L/R not exceeding 125 may be  inches in thicknesa.

6. Unsupported length of compression members. The ratio of 1, the
unsupported length of a compression member, to R, the least rading 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 MEMBERS

Kind of Compressicn Member L/R
Lo MEMBAIS . . . oo e e e e e e e e e e e e et 150
COther members having figured stresses_ ______.__ 200
Secondary members without figured stresses 250

7. General construction features. Metal poles or towers, including
parts of footings above ground, shall be constructed so that all parts
are accessible for inspection, cleaning, and painting, and so that
pockets are not formed in which water can collect.

Note: Recommendation: Unless sample 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 sapporting
struetures shall be protected by galvanizing, painting, or other treat-
ment which will effectively retard corrogion.

(d) Wood poles. Wood poles shall be of such material and dimen-

sions as to meet the following requirements. Where guys are used,
see gection E 126.02(3).

1. Transverse strength. Wood poles shall withstand the transverse
and vertical loads assumed in sections B 125.03(1) and (2) without
exceeding at the ground line for unguved poles, or at the point of
guy attachment for guyed poles, the appropriate allowable percent-
ages of their ultimate stress given in fable 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 section E 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 fiher stress,
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Percentages of Ultimate Fiber
Strese for Woed Poles

Grade B Grade C

Longitudinal:
When installed . __ . o aomeo {a) 76 No reguirement
At replacement_____ . oo 100 No reguirement:

Dead-Ends:
When instafled _____._ .. __. (a) 50 (a} 75
At replacement_ ... ... 5 100

(2} Where lines are built for a fixed period of temporary service
not exceeding & years, the prescribed percentage of flber stress at in-
stallation may be inecreased, provided the percentage of ultimate fiber
fitrxl'gss required at replacement is not exceeded during the life of the

a. Rxception 1: At a Grade B crossing in a straight section of line,
wood poles of approximately round cross-section complying with the
transverse strength vequirements of section E 126.02(1) (d)1. with-
out the use of transverse guys, shall be considered asg having the re-
quired longitudinal strength. This exception does not modify the rve-
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 crogs-section shall be considered ag having the
required longitudinal strength if all of the following conditions obtain:

i The angle is not over 20 degrees.

ii The corner pole is guyed in the plane of the resultant of the
conductor tensions on both sides of the corner pole; the tension in this
guy not to exceed 50% of its ultimate strength under the loading of
section E 125.03(2) (d).

iii The corner pole has sufficient strength to withstand without guys,
the transverse loading of section E 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 87%% at replacement.

3. Ultimate fiber stress. Various species of wood poles are con-
sidered as having the ultimate fiber stresses approved as standard
by the American Standards Association under conditions specified in
Section 4 of ASA 05.1—1963,

Note: It is recognized that fiber glass, plastics and other developments
may become available and that the United States of America, Standards
Institute’s approved wvalues will he determined for such materials or com-
binations of them. It is further recognized that while these materialy are
in the process of development, they are subject to such test evaluation and
trial installations as may be approved by the administrafive authority.

4, Allowable percentages of ultimate stress. The allowable percent-
apes of ultimate stress of treated and untreated poles fo withstand
vertical and transverse loads are given in table 20, except as modi-
fied in the following pardgraph.

a. At crossings where Grade B construction is required, if the sup-
ply line is not maintained throughout (or between and ineluding the
neayest guyed points on each side of the crossing) 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 section B 125.03
(2}, the erossing poles, if unguyed, shall be of such strength that they
will withstand the transverse loading assumptions of section E 125.03
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(2} (a) without exceeding 18 2/3% of their ultimate stress at in-
stallation or 25% at replacement. If the crossing poles are side
guyed, such guys shall meet the requirements of section E 126.02
(3) (e).

TABLIE 20

ALLOWABLE PERCENTAGES OF ULTIMATE STHESS FOR TREATED
OR UNTREATED WO00D POLES UNDER VERTICAL AND
TRANSVERSE LOADING

When At Re-
Installed placement
Grade B e 26.0 37.6
Grade C
At crossings_ .. et 37.5 5.0
Elsewhere . - e cm e m 50.0 75.0

b, I'reedom from defects, Wood poles shall be of suitable and
gelected timber free from observable defects that would decrease their
strength or durability.

6. Minimum pole gizes. Wood poles shall have a nominal top circum-
ference of not less than 15 inches.

7. Spliced and stub-reinforced poles. Spliced poles ghall not be used
at crossings, conflicts, or joint-use sections requiring Grades B or C
construction.

a. The usge of stub reinforcements that develop the required strength
of the pole is permitted, provided the pole above the ground is in
good condition and is of sufficient size to develop its required strength.

(e} Transverse strength requirvements for structures, Where side
guying is requived, but can only be installed at a distance. Grade B, In
the case of struetures where, because of very heavy or numerous con-
ductors or relatively long spans, the transverse-strength requirements
of this section cannot be met except by the use of side guys or gpecial
structures, and it is physically impracticable to employ side guys, the
transverse-strength requirements may be met by side-guying the line
at each side of and as near as practicable to, the crossing or other
trangversely weak structure, and with a distance between such side-
guyed structures of not over 800 feet provided that:

1. The side-guyed structures for each such section of 800 feet or
less shall be eonstructed to withstand the calenlated transverse load
due to wind on the supports and ice-covered conductors, on the entire
section hetween the side-guyed structures.

2. The line between such side-guyed structures shall be substanti-
ally in a straight line and the average length of span between the
side-guyed struetures shall not be in excess of 150 feet.

3. The entire section between the transversely strong structures
shall comply 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.
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(f) Longitudinal-strength requirements for sections of higher grade
in lines of a lower grade of comstruction.

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 {see for assumed longitudinal loading sec-
tion B 1256.03(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 ig impracticable, the supporting structures of the
required longitudinal strength may be located one or more span
lengths away from the gection 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 occurring 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 disivibuting the head guys
over 2 or more gtructures on either side of the crossing, such strue-
tures and the line between them complying with the requirements for
the crossing as to transverse sfrength and as to conductors and their
fastenings.

e. Where it is impracticable to provide the longitudinal strength,
the longitudinal loads shall be veduced by increasing the conductor
sagd. This may require greater c¢conductor separations, See section
E 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 eoncrete poles, or some types of metal poles
and towers, it may be necessary to increase the normal clearances
specified in chapter I 123 or to provide head guys or special reinforce-
ment to prevent such deflection.

a, So-called flexible steel towers or frames, if used at such loca-
tions, shall be adequately reinforced to meet the requirements of
section I& 126.02(1) (e)2.

b. When the sifuation is one involving an isolated crossing of higher
grade in a line of lower-grade construction, then the structure shall,
when practicable, be head-guyed or otherwise reinforced to prevent
reduction in the clearances required in chapter £ 123, Grade C. The
above provision is not applicable to grade C.

(g) Strength at angles in o Lne. At an angle in the line, the
gtrength of a pole at the ground line, if not guyed or at the point of
guy attachment if guyed, shall be sufficient to withstand the total
transverse loadings specified in section K 125,083 (2) (d). The trans-
verse wind load shall be multiplied by the appropriate factor as shown
below before combining with the load arising from change in direction

When At Re-
Grade of Construciion Installed plucement
B e 2.0 2.0
G oab erosSInES . L i 2.0 1.38
Coelsewhere oo 1.6 1.33
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of conductors. The allowable percentage of ultimate stress at dead-
ends given in section E 126.02(1) (d) shall not be exceeded for the
total load thus computed,

(2) Founpations. (a) Use of foundations. 1. Wood and reinforced-
concrete poles. No special foundation construetion ig generally re-
quired.

2. Metal poles or towers, Metal poles or towers set in earth shall
be suitably protected against injurious corrvesion at and below the
ground line.

(b) 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 specified in
table 16. Sinee in many localities the soil and elimatic conditions are
such as fo 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 caleulation) will just
withstand the loads under the assumption of average conditions 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 sections
B 12508 (1), (2) and (3).

MINIMUM DEPTH OF SETTING POLES

Setting in Setfing in

Length of Pole Firm Soil Rock
Feet Feet Feet
3.6 2.0

4.0 2.5

4.5 3.0

5.0 3.5

5.5 4.0

6.0 4.5

6.5 4.5

6.5 4.5

7.0 5.0

7.0 5.0

7.5 5.5

8.0 b.6

8.5 6.0

(8) Guys. (a) General. The general requirements for guys ale cov-
ered under “Miscellaneous requirements for overhead eonstruction”
(see chapter B 128),

(b) For poles in insecure earth. Where crossing poles are get in
insecure earth the transverse strength requirements should, where
bracticable be met by the use of side guys or braces.

(¢c) On metal structures. The use of guys to obtain compliance with
these requirements is regarded as generally undesirable. When guys
are necessarily used, the steel supports or towers, unless ecapable of
considerable deflection, shall be regarded as taking all of the load wup
to their allowable working load, and the guys shall have gufficient
strength to take the remainder of the assumed maximum load. (See
section E 126.02(1) (f)2. for flexible supports).
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(d) On woed 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 shorfer 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 assumed in
section B 125.03(2) and the longitudinal load assumed in seetion
E 125.03(3) without exceeding the following percentages of their
ultimate strength:

Percentages of Ultimale Strength

‘ Grade B Grade C
TFor transverse strength (when installed). o _______ 87.50 50, 00
For longitudinal strength (at all times)
In general oo oo 100 No requicement
At dead-ends _________ . L. ____._. i {a) 65.70 {a) 87.60

(@) Tf defiection of supperting structures is tuken inte account in the computations, 66325%
ghall be reduced to 60% and 8714% shall be reduced to 76%.

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 section E 125.03(2) (d). The transverse wind load shall be mulfi-
plied by 1.78 for both grades B and C before combining 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 thug computed.

{4) CrossarMs, (a) Vertical stremgth. Crossarms shall, when in-
stalled, withstand the vertical loads specified in seetion B 125.03(1)
without the stress under these loads exceeding 509 of the assumed
ultimate stress of the material.

1. Exception: For built-up metal crossarms on metal structures, see
table 16 for minimum overload capacity factors.

(b} Bracing, Crossarms shall be securely supported by braecing, if
necessary, so as to support safely all other loads to which they may be
subjected in use, including linemen working on them. Any crossarm
or buck arm except the top one shall be capable 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 conductor 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 strength
to withstand at all times, without exceeding their ultimate stresses,
an unbalanced pull equal to the tension in all supported conductors
under agsumed maximum loading as given in section E 125.02. Metal
arms ghall withstand this load with the overload capacity factor for
longitudinal loads given in fable 16.

Grade C. The above provisions do not apply to grade C.
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TABLE 14
GRADES OF CONSTRUCTION FOR SUPPLY CONDUCTORS ALONE, AT CROSSINGS, AT CONFLICTS, OR. ON SAME POLES WITH OTHER CONDUCTORS
Supply Conductors . Direct current Communication
at Higher Constant-potential supply conductors ather than direct current railway feeders railway feeders conductors used
Levels (a) Constant current exclusively in
0 to 750 Volts 750 to 8700 Volts Exceeding 8700 Volts supply conductars the operation of,
— — - G to 750 | Exceeding and run as,
Conductors, Urkan | Rural Urkan Rural Urban Ruiral Volts TH0 Velts supply lines
Tracks and
Rights of Way at QOpen or | Open or COpen or
Lower Levels Cuble Cable Open Cable Qpen Cable Open Cable Open Cable Open Cable Cable | Open | Cable Open ar Cable
Exclusive private rights of way N N N(h) N N N Nib) Nk N N
— e B, C,or N , Cor N Cor N
Common or Public rights of way N N C N N N Bla) C N N See K 124,08 (1) See It 124.08 (2) See E 124.03 (3)
Railroad tracks---Main or Minor B B B B B B B B B B B B B B B B
Strect-railway tracks having no overhead contact conductor N N N N N N N N N N N N N N N N
— Open
SE 0-750 Volts or N N G N N N B(e} G C(d) N
g8 Cuble
g |— - -
g3 Open | Cl&) | N c c N N B | © N N
&8 750 to 8700 Volts — B, Cor N B, Cor N B,.Cor N
E - Cable N N C N N N B(c) C N N See It 124.03 (1) See K 124,03 (2) See K 124.03 (3)
B A
£ Open | B(e) Cle} B B N N Blc) ¢ N N
5% Exceeding 8700 Volts e —
Cable Cle) N C N N N B{e) [ N N
Constant current supply conductors— B, Cor N B,Cor N B,CorN
Open or Cable B,Cor N Bee E 124.08 (3) See I§ 124.08 (1) See E 124,08 (1) & (2) | See E 124.08 (1) & (3)
Direct current railway feeders—Open or Cahle
— = B,Cor N Ser E 124,08 (2) B, Cor N B, Cor N B, Car N
Trolley contact canductors—Alternating or Direet current See E 124.08 (1) & (2) See I 124.08 (2) See I 124.03 (2) & (8)
Cammunication conductors, Open or Cable, used exclusively B,CorN B, Cor N B,Cor N
in the operation of supply lines B, Cor N See E 124,08 (3) See E 124,08 (1) & (3} | See B 124,08 (2) & (3) See K 124.08 (3)
Communication conductors—Urban or Rural, . Cor N
Open or Cable {f) N N Big}(h) C Big){(h) C B(h) C B{h) C B(h) (i) see N B(h) C B, CorN
¥ 124.03 (1) See E 124,03 (8)

{a) The words “open” and '“cable” appenring in the headings have the
following meanings as applied to supply conductors: ““Cable’ means the
specialty instalied cables described in B 124.02 (1) (a). “Open” means
open wire and also supply cables not “specially installed,”

(b) Where lines are located so that they can fall cutside the exclusive
private rights of way into urban districts, the construction shall comply
with the grades specified for lines not on exclusive private rights of way
for corresponding voltages.

(e} If circumstances within a given area warrant it, supply conductars
need only meet the requirements of grade C construction if the supply
circults are so constructed, operated, and maintained thut such circuifs
will be promptly deenergized, both initially and following subsequent
brealker operations, in the event of a contact with lower supply conductors
or other grounded objects.

(d) Grade N construction may be used, if crossing over or conflicting
with, supply services only.

(e} If the wires are service drops, they may have grade N sizes and sags
ag set forth In tables 28 and 29 {rule E 126.04 (5)}.

{f) Grade N construction may be used wheve the communication con-
ductors consist only of not more than 1 insulated twisted-pair or parallel-
lay conductor, or where 2 or more such insulated eonductors are involved
and these consist of service drops not grouped together in a single run.

(g) Grade C oconstruction may bhe used, if the voltage dees not exceed
8,700 volts.

(h) The supply conductors need only meet the requirements of grade
C construction if both of the following conditions are fulfiiled:

(1) The supply and communication circuits are so censtructed,

aperated and maintained that the supply voltage will be promptly
removed from the communication plant by deenergization or
other means, both initially and following subseguent breaker
n?eratiuns in the event of a centact with the communication
plant.
The veltage 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 comrmunieation pro-
tective devices,

(i) Grade C construction may be used if the current cannot exeeed
7.6 amperes or the open-cireuit voltage of the transformer supplying the
cireuit does not exeeed 2,500 volts.

(2)
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3. At ends of transversely weak sections. Grade B. The crossarms
connected to the structure at each end of the transversely weak sec-
tion, stch as described in section I 126.02(1) (e), shall be such as
to withstand at all times without exceeding their ultimate stresses,
under the conditions of loading prescribed in chapter F 125, an un-
balanced load equivalent to the combined puil in the divection of the
iransversely weak section of all the conductors supported.

Grade C. The above provisions do not apply to grade C.

4. Methods of meeting section B 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 spaeing bolts equipped with
spacing nuts and washers, pipe spacers, or similar construetion, or
with spacing blocks or plates, or metallic support of equivalent
strength will be considered as meeting the strength requirements in
2, and 8. preceding.

Grade C. The above provisions do not apply to grade C.

(d) Dimensions of crossarms of selected yellow pine or fir. The
cross-sectional dimensions of selected yellow pine or fir crossarms
shall not be less than values of table 21.

TABLE 21
CROSSARM CROSS SECTIONS

Grade C
Number of Pins Grade B

Supply Commenication

Inches Inches Inches
2% by 83 e
3by4d

by 4
8 eydld | Bbyd L .
__________________________________________ 23 by 8%

3 by 4

(e) Double crossarms or brackets. Grade B. Where pin-type com-
struction is used, double erossarms or a metallic support of equivalent
strength shall be used at each crossing struecture, at ends of joint use
or conflict sections, at dead-ends and at corners where the angle of
departure from a straight line exeeeds 20 degrees, Where a bracket
or rack supports a conductor operated at more than 760 wvolts to
ground and there is no crossarm below, double brackets or double
racks shal] be used,

1. Exception: The above does not apply where communication cables
or conductors cross below supply conductors and either 1, are at-
tached to the same pole or 2. where supply conductors are continuous
and of uniform fension in a crossing span and each adjacent span.
This exception does not apply to railroad crossings,

Garade C. The above provisions do not apply to Grade C.

(I) Localion. In general, crossarms should be maintained at right
angles to the axisz of the pole and to the direction of the attached
conductors. At erossings, erossarms should be attached to that face of
the structure away from the erossing, unless special bracing or double
crossarms are used.
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(5) PINS AND CONDUCTODR FASTENINGS. (a) General. 1. The condue-
tor fastenings and the height, material and cross section of the pin
shall be chesen so as to afford the required strength.

2. Tie wires, fastenings, or conductor supports shall have no sharp
edges or burrs at contacts with conductors.

8. Where tie wires or similar fastenings are used with pin type
construction, conductors 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, Ping and ties or other conductor fasten-
ings shall have sufiicient 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 equal
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 to 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 E 125,02.

Grade C. The above provisions do not apply to grade C except for
dead-ends.

3. At ends of transversely weak sections. Grade B. Pins and ties
or other conduetor fastenings connected to the structure at each end
of the transversely weak section as described in section 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 prescribed in section B 125.02, Grade C. The above provisiens do
not apply to grade C.

4, Methods of meeting sections T 126.02(5) (b)2. and 8. Grade B.
Where conductor tensions are limited to 2,000 pounds and such con-
ductors are supported on pin insulators, double waod 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 fastenings, Grade B. Where wood
pins are used, double ping and conductor fasteningg shall be used
where double crossarms or brackets are required by section Tt 126.02
(4) (e}.

1. Exception: The above does not apply where communication cables
or conductors 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 each adjacent gpan. This ex-
ception does not apply in the case of rajlroad crossings.

Grade C. The above provision does not apply to grade C.

(d) Single supports used in lieu of double weod pins. A single con-
ductor support and its conductor fastening when used in lien of double
wood pins, shall develop strength equivalent to double weod ping and
their conductor fastenings as specified in section B 126.02(5) (b)1.
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(6) OPEN SUPPLY CONDUCTORS, (a) Materiul. Conductors shall be
of n.laterial 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 Society for Testing Materialg) be used instead of soft in new
consiruction, especially for sizes smaller than No, 2,

(b) Minimwm sizes of supply conduetors. 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 A.W.G. shown in table 22, except that con-
ductors made entirely of bave or galvanized iron or steel ghall 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 econ-
taining steel shall be not less than 0.100 inch in diameter if copper-
covered and not less than 0.115 inch in diameter if otherwise pro-
tected or if bare.

2, Exeeption 2: Supply serviee leads of 0 to 750 volts may have the
sizes set forth in section E 126.04(5),

3. Fxception 3: Where the short-span method of construction is em-
ployed in accordance with section 14 126.02(11) the conductor sizes
and sags herein specified are not required.

TARLIE 22
MINIMUM OVERALL CONDUCTOR SIZES

Grade of Construction Gage Size (2}
B —_— 6
c e 8

(a) For No. 6 and No. 8 medium-hard-drawn copper wire the nom-
inal diameters are 01620 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 ave 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 conductors shall be the same ag
that requirved for supply conductors.

(d) Sugs and tensions. Conductor sags shall be such that, under the
assumed leading of section E 125.02 the tension of the conductor shall
be not more than 60% of its ultimate strength. Also the tension at
60°F.,, without external load, shall not exceed the following percent-
ages of the conductor ultimate strength:

Initial unloaded tension ——___ __35%
Final unloaded tension 25%

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 gtrength of the conductor,

Note: The above limitationa are based on the use of recoghized meth-
ods for avoeiding fatigue fallures by minimizing chafing and stress con-
cent]l‘ati(én. If such practices are not followed, lower tensions 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 sec 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 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 contact 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) SuprLy cABLES. (&) Specially 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 open wire supply lines of the same voltage,
shall meet the requirements of section E 126.02(T)(a) 1., 2., 8. and
4, below,

1. Messengers. Messengers shall be stranded and of ecorrosion-
resistant material, and shall not be siressed beyond 60% of their
ultimate strength under the loadings specified in section B 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 Wis, Adm. Code
chapter T8 103 for method).

3. Cable splices. Splices in the cable shall be made so that their
jnsulation is not materially weaker than the remainder of the cable.
The sheath or armor wire, when present, ghall be made electrically
eontinuous at the splice.

4. Cable insulation. The conductors of the cable shall be insulated
so as to withstand a factory potential fest of af least twice the oper-
ating voltage at operating frequency applied eontinuously 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 section E 126.02(7)(a) above,

1, Messenger, The messenger shall be of corrosion-resistant mate-
rial, and shall not be stressed beyond 60% of its ultimate strength
under the loadings specified in seetion B 125.02.

2. Cable. There are no strength requirements for eables supported
by messengers.

(8) OPEN-WIRE COMMUNICATION CONDUCTORS. Open-wire communica-
tion eonductors in grade B or C construction shall have the sizeg and
sags given in section E 126.02(6)(b) and (d) for supply conduclors
of the same grade,
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(2) Euxeception! Where open-wire communication conductors in spans
of 150 feet or less are above supply circuits of 5,000 volts or less,
grade C sizeg and sags may be replaced by grade D sizes and sags,
except that where the supply conductors are trolley-contact conductors
of 0 to 760 wvolts, 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) Metal-sheathed communication
catbles, There are no strength requirements for such cables supported
by messengers.

(b} Messenger, The messenger shall be of corrosion-resistant mate-
rial, and shall not be stressed beyond 60% of its ultimate strength
under the loadings specified in section E 125.02.

(10) PAIRED COMMUNICATION CONDUCTCRS, (a) Paired conductors
supported on messenger.

1. Use of messenger. A messenger of corrosion-resistant material
may be vsed for supperting paired conductors in any location, but is
onty required for paired conductors crossing over trolley-contact con-
ductors of more than 750 volts.

2. Bag of messenger, Messenger used for supporting paired condue-
tors required to meet grade B construction because of erossing over
trolley-contact conductors shall meet the sag requirements for grade
D messengers.

3. Bize and sag of conductors. There are no requirements for paired
conductors when supported on messenger.

{b) Puired conductors not supported on messenger.

1. Above supply lines. Grade B, Sizes and sags shall be not less
than those requived by sections K 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 ¢ to 100 Teet. No sag requirements. Each conductor shall
be 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 conduetors.

Spans exceeding 150 feet. Sizes and sags shall be not less than
required for grade C supply conductors (section T 126.02(6) (d)).

2. Above trolley-contact conductors.

Grade B. Sizes and sags shail be not less than the following:

Spans 0 to 100 feet. No size requirements. Sags shall be not less
than for No, 8 AW.G. hard-drewn copper. (See section E 126.02
(6) (d).)

Spans exceeding 100 feet. Each conductor shall he 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 A W.G. hard-drawn
copper. (See section E 126.02(6)(d).)

Grade C. Sizes and sags shall be as follows:

Spans 0 to 100 feet. No requirements.

Spans exceeding 100 feet. No sag requirements. Each conductor
shall be of corrosion-resistant material, and shall have an ultimate
strength of not less than 170 pounds.
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(11) SHORT-SPAN CROSSING CONSTRUCTION, Where supply lines cross
over railways or communication lines by the short-span method, the
requirements for grade B or C conductor sags and sizes are waived,
in so far as such grades are 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 conductors which break in either ad-
joining span from swinging back inio the conductors crossed over,
or in the case of a railroad erossing into the space between the cross-
ing supports.

Note: The short-span method of crossing requires the cross-over span
to be of such height that s condueter breaking in that span can not
come within 15 feet of the ground or ralls at a railroad crossing or make
confact with any wires crossed over at a wire crossing,

This character of construction is facilitated where the cross-over Sup-
ports can be placed quite near together and in the cise of wire cross-
ings ‘;(\lrhere the span crossed 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 buiid the supply line strong
enough to withstand extreme conditions than to build o cradle of suffi-
cient strength to catch and hold the gupply line if it falls,

(13) PROTECTIVE COVERING OR TREATMENT FOE METAL WORK. All
hardware, including bolts, washers, guys, anchor rods and similar
parts of material subject to injurious corrosion under the prevailing
conditions, shall be protected by galvanizing, painting, or other treat-
ment which will effectively retard corrosion.

History: Cr. Register, January, 1868, No, 145, eff. 2-1-68,

E 126,02 Grade D consteuction, (1) Porgs, (a) Strength of un-
guyed poles. Unguyed poles, except as provided in section £ 126.03
(1) (h) shall withstand the vertical and transverse loads specified in
sections B 126.08(1) and (2), and the longitudinal loads specified in
section B 125.03(3)(d) without exceeding the following percentages
of their ultimate stress.

Percentages
of Ultimate
Stress
For transverse loads:
When Installed ____ .. _________. . .. . 25.40
At replacement_..________________ I _____TTTToemmTTTTT 37.5

For longitudinal loads:
When installed____________________ ... 76.0

[ 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 section B 126.03(3) com-
bined with the vertical load.

(e) Strength requirements for poles where guying is requirved, but
cun only be installed at o distance. Where on account of physical
conditions it is impracticable to guy or brace the crossing poles as
specified in section B 126.03(3), the requirements there given may
be met by head-guying and side-guying the line as near as practicable
to the crossing, but at a distance not exceeding 500 feet from the
nearest crossing pole, provided that the line is 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 af which the head guys
are attached, this wire being securely attached to every pole between
the guyed poles.

(d) Pole locations at cressings, Where communication lines cross
over railroads, the poles shall be located as follows:

1. The poles supporting the crossing span and the adjacent 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 care 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) Mintmum pole sizes. Wood poles shall have a nominal top cir-
cumference of not less than 15 inches.

(z) Spliced and stub-reinforced poles. Spliced poles shall not be
used at grade D crossings. The use of stub reinforcements 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 its required strength.

(h) Poles located at crossings over spur traclks, Where a communica-
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
direetion of line, the transverse strength requirements for grade D
construction may be met without the use of side guys, providing the
pole is not stressed beyond one-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 2
small angle in the line at one or both poles, or to dead-ending any
of the wires, either guyg or braces shall be installed capable of with-
standing such unbalanced tensions.

(2) Porm sErTINGS. Foundations and settings for unguyed poles
shall be such ag to withstand the loads assumed in sections E 125.03
(1), (2) and (8). (See section E 126.02(2)}({b)2.)

(8) Guys. (a) General. The general requirements for guys are cov-
ered under “Miscellaneous requirements for overhead construction”
(See chapter F 128),

(b) Where used, Side guys or braces shall be used on poles support-
ing the erossing span to withstand the loads put upon them in accord-
ance with the conditions specified in section E 125.03(2). Head guys
ghall be installed in accordance with table 23,

1. Exception 1: Side guys are not required where the crossing poles
have the transverse strength specified in section B 126.03(1) (a) with-
out the reduction for conductor shielding specified in sections E 125.03
(2)(a) and (h).

2, Exception 2: Head guys are not required where the erossing poles
have the longitudinal strength specified in section B 126.03(1)(a),
or for lines carrying only aerial cable, For lines carrying both open
wire and aerial cable, 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
messenger, 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 direction
more than 10 degrees at either 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 gpan unless the angle of turn
is greater than 60 degrees,

4. Exception 4: Guylng may be omitted where communication lines
cross over spur or stub tracks as provided in section E 126.03(1) (b).

5. Exception 5: This rule does not apply to crossing poles under
the sgpecial conditions set forth in section E 126.03(1) (e).

'TABLE 23
STRENGTH (IN POUNDSE) OF HEAD GUYS REQUIRED

{Combinations of standard-size guys may be used)

Ratio of Guy Lead to Height Not Less Than

Number of Wires

14 1 174 24 %
4,000 4,000 4,000 4,000
4,000 4,000 4,000 6,000

Note to Table 23, This table is based on ultimate or breaking strength
of guys equal to seven-sixths of the nominal strengtha shown in the
table and a wire load of 50% No. 8§ B.W.G. fron and 509 No. 9 A W.G.
copper with an average pull of 408.76 pounds per wire, No gy will he
required for a eable, since the suspension strands serve as a head guy.

(c) Guys used for iLransverse strength. Side guys used in straight
sections of line shall be considered as taking the entire load in the
direction in which they act, without exceeding 87.5% of their ultimate
strength.

{d) Guys used for longitudinal strength. 1. Direction of head guys.
Where head guys are required, they shall be installed in the direction
away from the crossing.

2. Size and number of head guys. Guys, if required for various open-
wire loads, shall be in accordance with table 23,

(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 crogsarms protected against corrosion and of strength equal to
wood crossarms may be used.

(b) Minimum size. 1. Wood crossarms. 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 Crese-seckion
Teet Inches {Inches)

414 2%; by 32
414 2% by

] 234 by 83
G 234 by 332
0 3 byd
0 34 by 4%

[=F=3-.3=r) 2 F

1
1

b (a) XVhere crossarms are bored for 14 inch steel pins, 3-inch by 4%{-inch crossarms may
e(gi);el\:‘.[aximum number allowed.

2. Steel or iron crogsarms. Galvanized or painted iron or steel cross-
arms of strength equal to wood crossarms may be used,

(e) Double crossarms. Crossarms and insulators shall be double on
the erossing poles. The crossarms 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 crossarms.

1. BException: Single dead-end type crossarms may be used where
it is necessary to dead-end conductors of the crossing span, provided
such crossarms and associated dead-end fastenings arve of sufficlent
size and strength to withstand the maximum tension of the condue-
tors under the loading specified in section E 125.02 and provided
further that the conductors are dead-ended on insulators so designed
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 points of sup-
port for each conduector, 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) Pins. (a) Material. Insulator pins shall be of steel, or other
appropriate metal or locust or equivalent wood.

(b) Strength. Insulator pins shall have sufficient strength to with-
stand the loads to which they may be subjected.

(¢) Size. 1. Wood pins. Wood pins shall be sound and straight-
grained with a diameter of shank not less than 1%4 inches.

2. Metal pins. Steel or iron pins shall have diameter of shank not
less than one-half inch.

{(7) INsunaToRs, Each 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) Materiul, Conductors shall be of material or
combinations of materials which will not corrode excessively 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 gpecified in zections
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E 126.03(9)(b)1. and 2. Conduciors of material other than the above
ghall 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 sections
E 126.03(9) (b)1. and 2. helow.

1. Spans not exceeding 150 feet. The sizes in table 24 apply.

TABLE 24

GRADE D MINIMUM WIRE SIZES
(A W.G. for Copper; Stl, W.G., for Steel)

Spans of Spans of
Coaductor 1256 Feet or 125 Feet to
Less 150 Feet
Copper, hard-drawn_ . ____ o _________ 10 9
Steel, galvanized:
In General. oo 19 8

2. Spans exceeding 150 feet. If spans in excess of 150 feet are
necesgary, the size of conductors specified above or the sags of the
conductors shall be correspondingly increased.

(e) Paired conduectors without messengers. Paired wires without a
supporting messenger 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 wires shall in no case be used
without a supporting messenger in spans 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, 80°F. 60°F. 40°T. 20°T. 0°F
Feet In. In. In. In In, In.
LT 4.4 3.4 2,7 2.2 1.8

A 5.1 4.0 4.1 2.5 2.1

.4 5.8 4.5 3.5 2.9 2.4

.4 4.6 5.1 4,0 3.2 2.7

A 7.3 5.7 4.5 3.6 3.0

.0 3.2 6.3 5.0 4.0 3.4

.6 9.0 7.0 5.6 4.5 3.7

.0 11.0 8.5 6.7 5.4 4.5

.5 13.0 10.1 7.9 6.4 5.4

.5 15.3 11.8 9.3 7.6 6.3

.6 17.7 13.7 10.8 4.8 7.3

.0 20.3 15.8 12.4 16.1 8.4

1. For conductors other than copper, conductor sags shall be such
that, under the assumed loading of section E 125.02, 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 conductor ultimate strength.
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(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
gubstantially equal to that of the eonductor in which they are placed.
Taps shall be avoided in the crossing span where practicable, but
if required shall be of & type which will not impair the strength of
the conductors to which they are attached.

(10) MessENGERS. (a) Minimum 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 SIZES OF MESSENGER

Messanger
Size of Cable in Weight per Foot {Nominal
- Breaking Load)
Pounds

Less than 2,25 pounds. oo ..o 6,000
225tobpounds. e ______ 10,000
Exceoding b and lesg than 8.6 pounds. . ... . . __________ 16,000

2. Spans exceeding 160 feet. For spans exceeding 150 feet or for
heavier cables a proportionately larger messenger or other proportion-
ately stronger means of support shall be used.

(b) Sags and tensions, Multiple-wire cables and their messengers
shall be so suspended that when they are subjected to the loading pre-
scribed in section H 125.02, the tension in the messenger will not ex-
ceed 60% of its ultimate strength,

History: Cr. Register, January, 1968, No, 145, eff. 2—1-638.

E 126.04 Grade N c¢onstruction. (1) PoLES AND TowWERS. Poles used
for lines for which neither grade B, C, or D is required shall be of
such imitial size and so guyed or braced, where necessary, as to with-
stand the wind and ice loading specified in chapter E 125 plus the
weight of lineman and pole mounted equipment without exeeeding the
allowable stress.

(2) Guys. The general requirements for guys are covered under
“Miscellaneous Requirements” (chapter B 128).

{3) CrossarM STREWGTH. 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 {op 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) Material, All supply-line conduc-
tors shall be of material or combinations of materials which will not
eorrode excessively under the prevailing conditions.

(b) Sizes. Supply-line conductors ghall be not smaller than the
following:
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TABLE 27

GRADE N MINIMUM GAUGE SIZES FOR SUPPLY-LINE CONDUCTORS
(A W.G. for Copper and Aluminum; 8il. W.G. for Steel)

Urban Rural
Seft copper_ . e [ 8
Medium or hard-drawn copper_ 8 8
Steel L 9 9

Urban and Rural

Spansg 160 ft, Spans Exceed-
or Less ing 150 {t.

Stranded aluminum
Not reinforeed____________________________________

Q
Steel-reinforeed . . . L LL._ 4

1
6

Recommendation: It is recommended thak, except as modified in subsection T 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 conductors
shall be of material or combinations of materials which will not cor-
rode excessively under the prevailing conditions and the ungrounded
service conductors extending from the service entrance to the fivst
pole shall have rubber or approved equivalent insulation if in a race-
way; and rubber, weatherproof, or approved equivalent insulation
where exposed.

(b) Size of open-wire services. 1, Not over 750 volts. Supply-service
leads of nof 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
specified in table 28.

TABLE 28
MINIMUM SIZES OF SERVICE LEADS CARRYING 750 VOLTS O LISS
(A W.G. for Copper; Stl, W.G. for Steel)

. Copper Wire
Situation Steel Wire
Medium or
Soft-drawn | Hard-drawn

Adone_ o e 10 12 12
Concerned with communication eonductors. R 10 12 12
Over supply conductors of 0~760 volts.____ - 10 12 12

50 to 8,700 volls {8) . ______._. 8 10 12

Exceeding 8,700 volts (8) .. . oo oo_.. 6
Over trolley contact conduetors
0to 760 voltsae. ord.ea Lo .... i1 10 12
[

Exceeding 750 volts d.e.

{a) Installation of service leads of not more than 750 volts over supply lines of more than
750 volts should be avoided where practicable,

b. Spans exceeding 150 feet. Sizes shall be not smaller than required
for grade C (szection B 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 required for sup-
ply line eonductors of the same voltage.
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(e) Sag, open-wire services. 1. Not over 750 volts. Supply service
leads of not over 750 volts shall have sags not less than shown in
table 29.

TABLE 2%
SAGS FOR OEN-WIRE SHIIVICES

Span Lengths {in feet) F Hapr

Inches
100 or less L. e 12
100 to 125, .. 18
125 to 150____ 27

Exceeding 150

2, Exceeding 750 volts., Supply service leads of more than 750 volts
shall eomply as to sags with the requirements for supply line condue-
tors of the same voitage.

(d) Cabled services. Supply service leads may be grouped together
in a cable, provided the following requirements are met:

1. Conductivity. The conductivity of each conductor shall not be
less than the conductivity of No. 12 eoppexr.

2. Btress. The messenger member of an assembly designed to have
the insulated conductors supported by the messenger shall not bhe
stressed beyond 60% of its ultimate strength with the loading speei-
fied in seetion E 125.02.

8. 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 contact conductors shall be installed of less size than No. 0,
if of copper, or No, 4, if of silicon bronze.

(8) CRADLBS AT SUPPLY-LINE CROSSINGS. Cradles should not be used.

Note: Tt is_less expensive and betfer to build the supply line strong
enough to withstand extreme conditions than to bulld a cradle of sufil-
cient strength to catch and hold the supply line if it falls,

(9) CoMMUNICATION CONDUCTORS. There are no specific require-
ments for grade N communication line conductors or service drops.

History: Cr. Reglster, January, 1968, No, 145, eff. 2—1-6%,
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Chapter E 127
LINE INSULATORS

B 127,01 Application of rule B 127.05 'Test voltages

E 127.02 Material and marking E 127.06 Tactory tests

B 127.683 Electricai strength of & 12707 Selection of insulators
insulators in strain posi- I& 127.08 Protection against arc-
tion ing'

B 127,04 Ratio of flash-over to
puncture voltage

E 127.01 Application of rule. These requirenents apply only to sup-
ply lines. (See section B 124.03(5) for Insulation requirements for
neutral conductors).

History: Cr. Register, January, 1968, No. 145, eff. 2-1-§8,

E 127.02 Material and marking. Insulators for operation on supply
cireuits at voltages of 2,300 and above shall be of poreelain, made by
the wet process or one equally suitable as regards electrical and me-
chanical properties, or other material whieh will give equally good
results in respect to mechanical and electrical performance and dura-
bility., They sheould 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,

Mistery: Cr. Register, January, 1968, No, 145, off. 2—1-§8

B 127.03 Electrical strength of insulators in strain position. Where
insulators are used in strain position they shall have not less electrieal
strength than the insulators generally used on the line when under the
normal mechanieal stresses imposed by the loadings specified in chap-
ter E 125,

History: Cr. Register, January, 1968, No, 145, eff. 2—1-G6R&

E 127.04 Ratio of flash-over o puncture veliage. Insulators shall be
designed so that their dry flash-over voltage is not more than 75%
of their puncture voltage at a frequency of 60 cycles per second.

History: Cr. Register, January, 1868, No_ 145, eff. 2-1-68

E 127.05 Test voltages. Tnsulators when tested under American
Standards Association specifieations shall not flash-over at values less
than given in table 30.

TABLE 80
TEST-VOLTAGE REQUIREMENTS
(For application see section I& 127.07)

Minimum Test Minimum Test
Nominal Voltage Dry Flash-over Nominal Dry Flash-over
Voltage of Voliage : Voltage of
Inswlators Insulators
5,000 46,000 125,000
20,000 69,000 175,000
40,000 115,000 316,000
55,000 188,000 390,000
75,000 161,000 445,000
100,000 230,000 640,000

{Interpolate for intermediate values)
History: Cr. Register, January, 1968, No, 145, eff. 2-1-{8.
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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
faetory for a period of 3 minutes at a frequency of 60 cycles per see-
ond or to any other test sanctioned by good medern praetice, such as
high-frequency tests.

History: Cr. Register, January, 1968, No, 145, eff. 2-1-63,

E 127.07 Selection of insulators. (1) INSULATION OF CONSTANT-CUR-
RENT CIRCTITS. Insulators for use on constant-current circuits shall he
determined on the basis of the nominal fuli-load voltage of the eir-
cuit.

(2) INSULATORS FOR SINGLE-PHASE CIRCUITS DIRECTLY CONNECTED TO
THREE-PHASE cIrcuITs. Insulators used on single-phase cireuits divectly
connected to three-phase cireuits (without intervening transformers)
shall have a flash-over voltage not less than that reguired for the in-
sulators on the three-phase circuits.

(3) INSULATORS FOR NOMINAL VOLTAGES BETWEEN CONDUCTORS. In
selecting insulators of the test voltage to be used for any nominal
voltage between conductors, consideration shall be given fo 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
flash-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 atmospheric conditions (caused by chemical fumes,
smoke, cement dust, salt fog, or other foreign matter), or to a long,
dry season with heavy dust accumulation followed by moisture, in-
sulators having a higher flash-over than given in table 30 or other
equally effective means of increasing insulation shall be used, The in-
erease is to be determined by loeal conditions and experience.

History: Cr. Register, January, 1968, No, 146, eff, 2—1-68.

£ 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 are 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 conductors liable to fall. Tn no ease shall the
insulation at crossings be less than that employed in adjacent sections
of the line.

History: Or. Heglater, January, 1968, No, 145, aff, 2—1-68§
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Chapter E 128

MISCELLANEOUS REQUIREMENTS FOR
OVERHEAD LINES

E 128,01 Supporting structureas E 128.08 Protection for exposed

B 128.02 Tree trimming overhead communication

E 128.08 Guying lines

[l 128.04 Insulators in guys at- E 128.0% Circuits of one class
fached to poles and tow- used exclusively in the
ers operation of circuits of

128.05 Span-wire insulators another clasgs
I 128.06 Overhead conductors B 12810 Overhead electric rail-
E 128.97 Iguipment on poles way construction,

E 128.01 Supporting structures. (1) POLES AND TOWERS, (a) Rub-
bish. Poles and towers should be placed, guarded, and maintained
50 as to be exposed =2s little as practicable to brush, grass, rubbish, or
building fives.

(b) Guarding poles. 1. Protection against mechanical injury. Where
poles and towers ave 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 guards or warn-
ing signs shall be used except ag follows: See gection E 121.05(3).

a. Exception 1: Where the right of way is completely fenced,

b. Exception 2: Where the vight of way is not completely fenced,
provided the poles or tfowers are not adjacent to roads, regularly
traveled thoroughfares, or places where people frequently gather, such
as schools or public playgrounds.

(c) Warning signs. 1. On poles or fowers. For warning signs on
poles or fowers, see sections B 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 section B 121.05
(3)).

(d) Grounding metol poles, Metal poles not guarded or isolated
shall always be specially grounded where in contact with metal-
sheathed cable or the metal cases of equipment operating at voltages
exceeding 750 volts. Metal poles not guearded, isolated, or specially
grounded should always be congidered as imperfectly grounded and the
insulators supporting line conduetors as well as the strain insulators
in attached span wires should therefore, have a suitable margin of
safety and be maintained with special care to prevent leakage to the
pole ag far as practicable.

(e) Pole steps; Metal steps. Steps closer than 6% feet from the
ground o1 other readily accessible place shall net be placed on poles.

Flectrinal Oade, Volume 1
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(£} Identification of poles, Poles, towers and other supporiing
structures on which are maintained electrical conductors shall be so
constructed, located, marked, or numbered as to facilitate identifica-
tion by employees aunthorized to work thereon. Date of installation of
such structures shall be recorded where practicable by the owner,

(g) Obstructions. All poles and towers should be kept free from
posters, hills, tacks, nails, and other unnecessary obstructions, such as
through bolts not properly trimmed.

(2) CrosSARMS. (a) Location. In general, crossarms should be main-
tained at right angles to the axiz 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 erossarms are used.

Note: Double crossarms are generally used at erossings, unbalanced
corirers, and dead-ends in order to permit conductor fastenings at two
ingulators and so prevent slipping, although single crossarms might
provide gufficient strength. To secure extra strength, double crossarms
are frequently used and crossarm guys are sometimes used.

(h) Bwacing. Crossarms shall be securely supported, by bracing if
necessary, so as to support safely loads to which they may be subjected,
ineluding 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 precantions as may be deemed necessary by the
administrative aunthority shall be taken to avoid injury te such strue-
tures or to the person using them. The supporting of conductors on
trees and roofs should be avoided where practicable.

Historyt Cr. Register, January, 1968, No. 145, eff. 2-1-68.

B 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 nor the swinging or increased
sageing 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).

(2) Ewxcepiion: For the lower-voltage conductors, where trimming
ig difficult, the conductor may be proteected against abrasion and
against grounding through the tree by interposing between it and the
tree o gufficiently nonabsorptive and substantial insulating material or
device,

{(2) AT WIRE CROSSINGS AND RAILROAD CROSSINGS. The crossing span
and the next adjoining spans shall be kept free, as far as practieable,
from overhanging or decayed trees which might fall into the line.

History: Cr. Register, January, 1968, No. 14k, eff. 2-1-68.

E 128.08 Guying. (1) WHERE UsED. When the loads to be impesed on
poles, towers, or other supporting struectures are greater than can
safely be supported by the poles or towers alone, additional strength
shall be provided by the use of guys, braces, or other suitable con-
struction. Guys shall be used algo, where necessary, wherever con-
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ductor tensions are not balanced, as at corners, angles, dead-ends, and
changes of grade of construetion.

Note: This is to prevent undue increase of sags in adjacent spans as
well ag to provide sufficient strength for those supports on which the
logds are considerably unbalanced.

(2} StrRENGTH. The strength of the guy shall meet the requirements
of chapter E 126 for the grade of comstruction that applies. When
guys are 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 direction in which they act, the pole acting simply
as a strut,

{3) PoINT OF ATTACHMENT. The guy should be attached to the struce-
ture as near as practicable to the center of the conductor load to be
sustained, but for voltages exceeding 8,700 volts the insulation af-
forded by wood crossarms and poleg should not be reduced any more
than necessary.

(4) Guy FAsSTENINGS. 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-
dency 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-
sary in the case of supplementary guys, such as storm guys.

(b) Guy GUARDS. The ground end of a guy attached to a ground
anchor shall be provided with a conspicuous guard not less than 8 feet
long, In selecting the type of guard material, consideration shall be
given to exposure to damage. Where there are multiple guys attached
to an anchor only one need be guarded., Guards need not be used in
inaccessible locations or where the presence of other objects makes
contact unlikely.

Note: Recommendation: It iz recommended that in exposed or poorly
lizhted locations such guards be painted white or some other conspieu-
ousg color.

{6) INSULATING GUYS FROM METAL POLES. Where anchors would
otherwise be subject to electrolysis, guys attached to metal poles or
structures and not containing guy insulators should be insulated from
the metal pole or structure by suitable blocking,

(7) AncHoR RODS. 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 rod shall have an ultimate strength in
the eye and shank equal to that required of the guy.

(8) GrouwnpiNg. The anchored end of guys attached to wood poles
carrying cirenits of more than 15,000 volts shall be effectively
grounded (sec chapter E 103 for method) wherever this part of the
guy has a clearance of less than 8 feet to ground.

{a) Exeception 1: This does not apply to guys in rural districts.

(b} Exception 2: Thig does not apply if the guy contains an insula-
tor which will meet the requirements of section B 128.04(1)(b) for
the highest voltage liable to be impressed on it.

Histery: Cr. Register, January, 1968, No, 145, eff. 2—1-§8,

E 128,04 Insulators in guys attached to poles and towers. (1) Prop-
ERTIES OF GUY INSULATORS. (a) Materinzl. 1. Grade B, Guy insulators
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shall be made of wet process poreelain, wood, or other material of
suitable mechanical and eleetrical properties.

2, Grades C, D, and N, No requirements are made for material,

(b) Electrical strength. Guy insulators shall have a dry flash-over
voltage at least double the normal line voltage and a wet flash-over
voltage at least as high as the normal line voltage between conductors.

(¢} Mechanical strength, Guy insulators shall have a mechanical
strength at least equal to that required of the guys in which they are
installed.

{2) Usg oF GUY INSULATORS. {(a) One insulator. An insulator shall
be located in each guy which is attached to a pole or structurve carry-
ing any supply conductors of more than 300 volis 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 where the guy is
grounded under the conditions set forth in section T 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 circuits
whose voltage exceeds 550 volts or where transmitted power exceeds
3,200 watts,

3. Exception 8: A guy insulator 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 attached to any pole cauvmg
communication or supply conductors or both, is carvied over or under
overhead supply conductors of mere than 30() volts and where hazard
would otherwise exist, 2 or more guy insulators shall be 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. Bxception: Thoge insulators are not required where the guy is
grounded under the conditions set forth in section B 128.04(2) (d).

(c) Relative location of insulators in guys located 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 requived In guys
under any of the following conditions:

1. Where the guy is electrically connected to grounded steel struc-
tures or to an effective ground connection on wood poles.

2. Where the guys are wniformly effectively grounded throughout
any system of overhead lines.

3, Where the guys are connected to a line conductor grounded as
specified in section E 103.02(2) (e).

History: Cr. Register, January, 1968, No. 145, eff. 2—1-68.

E 128.05 Span-wire insulators, (1) MECHANICAL STRENGTH. Span-
wire insulators shall have a mechanical 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,
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except that single insulation, as provided by an insulated hanger, may
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) Euxception: 'This rule does not apply to insulated feeder taps
used as span wires.
History: Cr. Register, January, 1968, No. 1456, eff. 2-1-68.

E 128.06 Overhead conductors, (1) IDENTIFICATION, All conductors
of eleetrical supply and communication lines should be arranged to
oceupy definite positions throughout, as far as practicable, or shall be
so constructed, located, marked, or numbered, or attached to distine-
tive insulators or crossarms, as to facilitate identifieation by em-
ployees authorized to work thereon. This does not prohibit systematic
transposition of conductors.

(2) BRANCH CONNECTIONS. (a) Accessibility. Connections of
branches to supply circuits, service drops, and equipment in overhead
eonstruction shall be 1ead11y accessible to authorized employees, When
possible, connections should be made at poles or other structures.

(b) Clearance, Branch connections shall be supported and placed so
that swinging or sagging cannot bring them in eontact with other
conductors, or interfere with the safe use of pole steps, or reduce
the elimbing or lateral working space. . .

(3) COMMON NEUTRAL. Primary and secondary eircuits may utilize
a single conductor as a common neutral if such conductor is grounded
as indicated in sections E 108.02(2) (d) and (e).

(4) SErvicE DrOPS, Service drops shall comply with sections
E 230.021 through E 230.027 in volume No. 2 of the Wisconsin state
‘electrical code except as otherwise provided in volume No, 1.

Hiztory: Cr. Register, January, 1968, No, 145, eff. 2-1-68,

E 128,07 Equipment on poles. {1) IDENTIFICATION. All equipment
of electrical supply and communication lines should be arranged to
oceupy 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) LocaTioN. Transformers, regulators, lightning arresters, and
switches when located below conductors or other attachments shall he
mounted outside of the climbing space. This equipment shall be so
placed that unguarded conductors entering the equipment will have
clearances from ground specified in table 2, subsection E 128.03(3).

(3) GUARDING. Current-carrying parts of switches, automatic civ-
cuit-breakers, and lighining arresterz shall be smta.b]y encloged or
guarded if all the following conditions apply:

(a) Tf of more than 300 volts, and

(b) If located on the climbing side of the pole less than 20 inches
from the pole eenter, and

(c) If located below the top crossarm.
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(4) TAND CLEARANCE. All current-carrying parts of switches, fuses,
lightning arresters, also transformer connections 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-
carrying part at a different wvoltage than the clearances from pole
surfaces required in table 9, section E 123.06(1) (¢)1. for conductors
of corresponding voltages. (See also sections E 142.03 (1), (2) and
(8), for clearances from live parts).

{5) STREET-LIGHTING EQUIPMENT, (a) Clearance from pole surface.
All exposed metal parts of lamps and their supports (unless effectively
insulated from the current-carrying parts) shall be maintained at the
Tollowing distances from the surface of wood poles:

Inches
1. In general e e 20
2. If located on fhe side of the pole opposite the designated
climbing side .. - —— b

Exception: 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 civeuits of 150 volts or less __——— . .__ 14
Connected to cireuits of more than 160 volts ____________ 15

Note: Drops to street lights need have no greater clearance than the
street lights themaselves,

(c) Horizontal clearances. Arc and incandescent lamps in series
circuits should have at least 3 feet horizental clearance from windows,
porches, and other spaces accessible to the general public,

(d) Material 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 to sustain the lighting unit safely, The lowering rope or chain, its
supports, and fastenings shall be examined periodically.

(e) Insulators in suspension ropes. Effective insulators as specified
in section B 128.04(1), shall be inserted at least 8 feet from the
ground in metallic suspension ropes or chains supporting lighting
units of series circuits.

() Awe-lamp disconnectors. A suitable device shall be provided by
which each are lighting unit on series eireuits of more than 300 volts
may be safely and entively disconnected from the circuit 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 insulating tools, and treated as under full voltage of the circuit
concerned.,

(g) Grounding lamp posts Metal lamp posts shall be effectively
grounded.

(6) TRANSFORMERS. Transformers mounted on arms or poles on pub-
lie 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.
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(a) FExcepiion: Where it ig the established practice to mount trans-
formers at lesser distances above ground, such practice may be con-
tinued if the reduced mounting heights are carefully maintained,

History: Cr. Register, January, 1968, No, 145, eff. 2-1-48,

L 128.08 Protection for exposed overhead communication lihes.
(1) OpeEN 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 trolley) 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 isolated 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 E 121.

History: Cr. Reglster, January, 1968, No, 145, eff, 2-1-68.

E 128.09 Circuits of one class nsed exclusively in the operation of
cireuits of another class, (1) OVERHEAD COMMUNICATION CIRCUITS, USED
EXCLUSIVELY IN THE OPERATION OF SUPPLY CIRCUITS. (a) Choice of
method. Communication ecircuits used exclusively in the operation of
supply lines may be run either as ordinary communication cireuits
or as supply circuits under the conditions specified in section E
128.09(1) (¢) and (d), respectively. After selection of the type of
communication-circuit construction and protection for any section
which is isclated, or is separated by transformers, such construction
and protection shall be consistently adhered to throughout the extent
of such isoclated section of the communication system.

(b} Guarding. Communication circuits used in the operation of
supply lines shall be isclated by elevation or ctherwise guarded at all
points so as to be inaccessible to the public.

{¢) Where ordinary communication line construction may be used.
Communieation cirveuits used in the operation of supply lnes may be
run as ordinary communication conductors under the following econ-
ditions:

1. Where such circuits are below supply conduetors in the opera-
tion of which they are used (including high voltage trolley feeders)
at crossings, eonfliets, or on commonly used poles, provided:

a. Such communieation cirenits oceupy a position below all other
conductors or equipment at crossings, confliets or on eommonly used
poles.

b. Such communijcation circuits and their conneected equipment are
adequately guarded and are accessible only to authorized persons.

¢. The precautions in Wis. Adm. Code chapter F 800, and chapter
B 144 have been taken.

d. Where such ecircuits are below supply conductors in the opera-
tion of which they are used and are above other supply or communica-
tion conductors at wire crossings, conflicts, or on the same poles, pro-
vided the communication ecireuits are protected by fuseless lightning
arresters, drainage coils, or other suitable devices to prevent the com-
munication eireuit voltage from normally exceeding 400 volts.

Noier The grades of construction for communication conductors with
inverted levels apply.
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(d) Where supply line construction must be used. Communication
circuits used in the operation of supply lines shall comply with all
requirements for the supply lines with which they are used, where
they do not comply with the provisions of section ¥ 128.09(1)(c)1.
or 2,

1. Exception 1: Where the voltage of supply conductors concerned
exceeds 8,700, the communication conductors need only meet the re-
quirements for supply conduetor of 5,000 to 8,700 volts.

2, Exception 2: Where the supply conductors arve vequired to meet
grade C, the size of the communication conductors may be the same as
for grade D (see section E 126.03(9) (b)) for spans up to 150 fect,

(2) SUPPLY CIRCUITS USED BXCLUSIVELY IN THE OPERATION OF COM-
MUNICATION cImcurrs, Cirvcuwits used for supplying power solely to
apparatus forming part of a communication system may be run either
in open wire or in aerial or underground cable as follows:

{a) Where run in open wire, such cireuits shall have the grades of
construction, clearances, insulation, ete. preseribed elsewhere in part
2 for supply or communication cirenits of the voltage concerned.

(b) Where run in aerial or underground cable and the following
requirements are met, the grades of construction, clearances, separa-
tions, locations, efe. prescribed elsewhere in part 2 for communica-
-tion cables shall apply.

. 1i-Such cables are covered with effectively grounded eontinuous
metal sheaths or are carried in metal cable rings on effectively
grounded messengers. )

2. All circuits in such cables are owned or operated by one party
and are maintained only by qualified employees.

3. Supply cireuits included in such cables are terminated at points
accessible only to qualified employees.

4. Communication cireuits 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 cable, the
voltage on these communication eircuits will not exceed 400 volts.

b. Terminal apparatus for the power supply shall be arranged so
that live parts are inaccessible when such gupply eireuits are energized.

a. Exception: The provisions of sections E 128.09 (2) (z) and
{b), do not apply to supply cirenits of 550 volts or less and which
carry power not in excess of 3,200 watts, covered in section E 122.01
(2} (o).

History: Cr, Register, January, 1988, No, 145, eff. 2—1-68.

E 128.10 Overhead electric railway construction, (1) TrOLLEY CON-
TACT CONDUCTOR SUFPORTS. All overhead trolley-contact conductors
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 trolley contact con-
ductor of more than 750 volts in urban distriets where not on fenced
right of way shall be suspended so as to minimize the liability of a
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break, and, as far as practicable, so that if broken at a single point,
it cannot fall within 12 feet {measured vertically) from the ground
or any platform accessible to the general public.

{3) THIRD RAILS. Third rails shall be protected where not on fenced
rights of way by adequate guards composed of wood or other suitable
material,

{4) PREVENTION OF LOSS OF CONTACI AT RAILROAD CROSSINGS. Trolley
contact conductors shall be arranged as set forth in either section
E 128.10(4) (a) or (b), at grade crossings with interurban or other
heavy-duty or high-speed railroad systems.

(a) The trolley contact conductor shall be provided with live troliey
gnavds of suitable construetion, or,

(b) The troliey contact conductor shali 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 gradual mamer, Where
the crossing span exceeds 100 feet, catenary construction shall be used.

1. Fxception: Thig rule does not apply where the system is pro-
tected by interlocking derails or by gates.

(b} GUARDS UNDER BRIDGES, (a) Where guarding is required. Guard-
ing is required where the trolley contact conductor is so located that a
trolley pole leaving the econducior ean make simultaneous contact be-
tween it and the bridge structure. :

(b) Noture of guarding. Guarding shall consist of substantial in-
verted trough of nonconducting material located above the eontact
conductor, or other suitable means of preventing contact between the
trolley pole and the bridge structure.

History: Cr. Register, January, 1968, No, 145, eff. 2-1-68,
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Chapter E 129
UNDERGROUND LINES

E 129.01 Location B 129.07 Guarding of live parts
E 129.02 Construction of duct in manholes

systems B 128.08 Construction at risers
E 129,03 Construction of man- from underground

holes B 12809 Identificatlon of con-
E 129.044 Location of cables ductors
F 129.05 Direct burial of eables £ 129.10 Identification of appara-

and conductors tus connected in mul-
B 12806 Protection of conductors tiple

in duct systems and I 129.11 TUnderground services
manholes

E 129.01 Location. {1) GENERAL LOCATION, Underground systems of
electrical conductors, whether located in ducts or buried directly in the
earth, should be located so as to be subject to the least practicable
disturbance. Railway tracks and underground structures, such as
catch basins, water pipes, gas pipes, etc,, should be avoided where
practicable,

{2) Ducrs OR BURIED CABLES. The duects or buried cables between
adjacent manholes or other outlets should be laid as straight and
direet as practicable.

(3) Access rorNTs, Manhcles or handhele openings, pull boxes,
sbove ground terminals or access points, where practicable, shall be lo-
cated 8o as to provide safe and convenient aceess. At erossings under
railroads, the manholes, pull boxes, and terminalg should where prac-
ticable be loeated away from the roadbed.

(4) SEPARATION FROM GAS FACILITIES. The separation of gas pipes
from divect buried electric and/or communication facilities shall
be a minimum of 6 inches of well tamped earth when they are
parallel. They may be as close as 2 inches where they cross it
suitably insulated.

History: Cr. Register, Janusary, 1968, No, 145, eff. 2—1-68.

E 129.02 Construction of duct systems. (1) MATERIAL, SIZE, AND FIN-
ISH OF pUCTS, Duects shall be of such material, size, mechanical
strength, and finish as to facilitate the installation and maintenance of
conductors or cables. Ducts shall be freed from burrs before laying
and shall have clear bores,

{2) GrADING OF DUCTS. Where it is necessary to drain ducts, the
grade of the ducts shall be such as to permit proper and adequate
drainage.

(3) SErTuLING. Ducts should be suitably reinforced or be laid on
snitable foundations of sufficient mechanical strength where neces-
sary to protect them from settling.

{4) CrLEARANCES. (a) General. The clearance between duct systems
and other underground structures shall be as great as practicable,
The distance between the top covering of the duct system and the
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pavement surface or other surface under which the system is eon-
strueted may be varied but the duct strength must be suech as fo
withstand the stresses induced by traffic,

(b) Below buse of rail. The top of all duct and cable system strue-
tures shall be located at a depth not less than 30 inches, in the case
of street railways, and not iess than 42 inches, in the case of steam
and electric railroads, below the base of rail unless the duct system
is specifically designed to withstand the stresses experienced at lesser
depths. In no case, however, shall the top of the duct extend higher
than the bottom of the ballast section which is subject to working
and cleaning.

Faxception: Where physical and chemical conditions will permit
conduit consisting of not more than two iron pipes, not exceeding
4 inches in diameter, or two creosoted wood ducts not exceeding 6
inches square containing communication conductorg or service con-
ductors operating at 0-750 volts may be laid in the ground beneath
railroad tracks without any form of protection at a minimum depth
of 18 inches below the base of the rail unless the worked ballasgt sec-
tion of the roadbed exceeds 18 inches, in which case the conduit shall
be 1aid below the ballast seetion.

(¢) Iron pipe conduit. 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 metallie-pipe systems. Where the clearance is
less than two inches, the metal conduit shall be adequately separated
from other metallic-pipe systems by a barvier of suitable materials,
or they shall be electrieally bonded together at the point of least
separation.

(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 conduc-
tors by not less than 3 inches of concrete, 4 inches of brick masonry,
or 12 inches of well-tamped earth,

1. Exception 1: Extension may, however, be made to existing intex-
connected or jointly owned and jointly occupied duct systems used in
common by municipalities, communication companies, or power com-
panies with less effective separations than above specified.

2, Exception 2: Cables containing cireuits of 550 volts or less be-
tween conductors and having a total transmitted power of not in ex-
cess of 3,200 watts, used exclusively in connection with the operation
of a railway signal or supply system, may he carried in the same
duct system with communication cables, if such construction is agreed
to by all parties concerned, and where the communication cables are
exelusively 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 occupy 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 af opposite sides.

Note: Explanation: This requirement is made so that cablesg can be
racked along side walls with a minimum of crosses between the 2 classes

of conductors,
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{6) 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.

(a) Fwzception: This does not apply to communication conductors,
to supply conductors of less than 300 volts between conductors, or to
armored cables of any voltage.

(7) SBALING LATERALS. Lateral ducts for service connections to
buildings, through which gas or water may enter buildings or other
duct systems, should be effectively plugged or cemented by the use of
asphaltum, piteh, or other svitable means.

(8) DucT ARRANGEMENT FOR DISSIPATION OF HEAT, Duct systems in-
tended fo carry supply eables of large current 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, January, 1968, No, 145, eff. 2—1-68.

E 129.03 Construction 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) DIMENsIONS. Manholes should meet the following requirements
where practicable:

(a) Width. The least horizontal inside dimension should be not less
than 38 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 (2) (a) and
(b) are not necessary in service boxes, handholes, or in manholes
serving a small number of duects, or in manholes used exclusively
for communication-system equipment and ecables,

(8) DrAINAGE. Where drainage is into sewers, suitable traps shall
be provided to prevent entrance of sewer gas into manholes,

(4) VENTILATION. Adequate ventilation to open air shall be pro-
vided for manholes from which any openings exist into subways
entered by the public. Where such manheles house transformers, sec-
tionalizing switches, or regulators, ete., the ventilator ducts shall be
cleaned at necessary intervals.

(a) Euxception: Subways under water or in other locations where it
is impracticable to comply.

(b) MANTOLE OPENINGS. Round openings to any manhole should
he not less than 24 inches in diameter. Rectangular openings should
have dimensions not less than 24 by 20 inches,

(a) Exception: The dimensions specified above are not necessary in
service boxes and handholes or in manholes serving a small number
of ducts.

(6) ManwuorLe 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 be imposed upon them.

RBlectries]l Code, Volume 1
Register, January, 1968, No. 143




160 WISCONSIN ADMINISTRATIVE CODE

(7) SUPPORTS FOR CABLES., Cables should be adequately supported
at each manhole.

(8) MANHOLE LOCATION. Manhole openings shall, where practicable,
be loeated so that barriers or other suitable guards can be placed to
protect the opening effectively when uncovered.

History: Cr. Register, January, 1968, No. 145, eff. 2-1-68.

E 129.04 Location of cables. (1) Accmssigirity. 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 infended to carry
large currents should be located, where practicable, in outside ducts
so that they will not necessarily dissipate heat solely through ad-
jacent ducts,

(3) SEPARATION BETWEEN CONDUCTORS. (a) Cables of different wolt-
ages. Cables shall be arranged and supported in ducts and manholes
so that those operating at higher voltages will be separated as far
as practicable frem those operating at lower voltages.

(b} Cables of different systems. Cables belonging to different sys-
tems, particniarly supply-distribution and communication 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 section E 125.02(5) (a).

(¢} Cables of supply and communication systems. 1. General. Sup-
ply eables and communication cables for public use should, in general,
be maintained in separate duct systems, and particularly in separate
manholes,

a. Fuaception 1: Cable extensions may be made to existing inter-
connected or jointly owned and jointly occupied duct systems used
in common by municipalities, ecommunication companies or supply
companies. :

b. Fzeeption 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, seetion E 129.02(5) (a).

2. In the same manhole, Supply cables and communication cables
for public use occupying the same 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, January, 1968, No, 145, eff. 2-1-68.

E 129.05 Direct burial of cables and conductors. (1) GENERAL.
Cables and conductors designed for the purpose may be buried di-
rectly in the earth. This type of cable also may be installed in flexible
or rigid duct. If metal duct is used it shall be tied o the neutral if
one is used at the termination of each duct section.

(2) CONCENTRIC NEUTRAL-TYPE UNDERGROUND CABLE WHEN USED IN
GROUNDED WYE DISTRIBUTION WHERE NEUTRAT, IS DESIGNED TO CARRY
LOAD CURRENT. A concentrie neutral type of divect burial multiple or
single conductor cable is one designed for the purpose which has
tinned copper bare multiple ground wires individually not smaller
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than No. 14 AWG, approximately totaling the conductivity of the
phase wire, spiralled about the cable with average spacing between
wires not exceeding 0.3 inch and with a lay not exceeding 8 times the
diameter of the cable over the concentric wires, or with a continuous
or spiral metal sheath of equal conductivity. The required conduetivity
when using the continuous or spiral sheath may be obtained with a
separate neutral laid not more than 3 inches from the cable and he
not smalier than #4 AWG, The separate neutral or the sheath shall
be in direct contact with the earth and the two shall be intercon-
nected. Such type of cable shall be installed ag in (a), (b), (&), (d),
and (e) below.

Note: Cables used in & grounded wye distribution system where nettral
is designed fo carry lead current and operating at 300 volts to ground or
less need not be of the concentric neutral type described above, Such cables
designed for direct burial use with or without an insulated or separate bare
neutral shall be installed as in (a)}, (b), (e), (d) and (e) below.

(a) Depth. This cable shall be buried to a minimum depth of 30
inches except under vailroad tracks where they shall be buried with
a minimum cover of 42 inches,

1. Exception: Except at railroad and street railway crossings a
lesser depth of 24 inches ig permissible for conductors of 300 volts
fo ground or less,

2. Exception: Where rock formation is encountered the depth may
be reduced to 24 inches except at railroad and street railway erossings.

3. Exception: Except at railvoad and street railway crossings, a
lesser depth is permissible where the conductors supply utilization
equipment such ag signals or street, area, or yard lighting.

4. Exception: Temporary installations of seecondary underpround
cables, operating at less than 300 volts, may be laid on the ground,
provided they are suitably mechanically protected. This will permit
Placing underground cables on the ground during winter periods,

(b} Separation. No separation iz required between this type of
cable and any other, .

() Protection. 1, In an underground distribution system operating
at more than 300 volts to ground the cable if random lajd with com.
munication eables shall be protected by fuses or devices capable of
clearing a phase-to-neutral fault. The total clearing time shall not
exceed the melting time of a 140K or 100T fuse as specified in Ameri-
can Standards Association specification ASA (-87.43-1962 plug 6
cycles, Such protection shall not reelose; however, reclosing type pro-
tection may be used on the overhead portions of the same circuit.

2, This protection is not veyuired where the cable is used as a
customer service or ag a short length of underground in a general
overhead system,

(d) Inbercommection. At each transformer and/or pedestal installa-
tion all existing grounds should be interconnected, These include pri-
mary neutral, secondary neutral, power eable shield, metal duet, or
sheath and telephone cable sheath,

{e) Common grounding. Telephone brotectors, telephone service
cable shields and secondary neutrals shall be connected to a common
ground af each customer’s service entrance when telephone circuits
are underground without separation from power conductors.

(3) UNDERGROUND CABLE USED IN NON-WYE DISTRIBUTION OR WHERE
GROUND WIRE, SHEATH OR CONCENTRIC WIRE IS NOT DESIGNED TO CARRY
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LOAD CURRENT. A cable designed for direet burial with or without an
insulated or separate bare neutral shall be installed as in (a), (b),
(c), (d), and (e) below.

{a) Depth. This cable shall be buried to a minimum depth of 36
inches except under railroad tracks where they shall be buried with
a minimum cover of 42 inches.

1. Exception: Txcept at railroad and railway crossings a lesser
depth of 24 inches is permissible for conductors of 300 volts to
ground or less.

2, Exception: Where rock formation is encountered the depth may
be reduced to 24 inches except at railvoad and street railway crossings.

3. Exception: Except at railroad and street railway crossings, a
Jesser depth is permissible where the conductors supply utilization
equipment such as signals or street, area, or yard lighting.

4, Exception: Temporary installations of secondary wunderground
cables, operating at less than 300 volts, may be laid on the ground,
provided they are suitably mechanically protected. This will permit
placing underground cables on the ground during winter periods.

{b) Sepuaration. The separation between buried communieation and
buried supply conductors or eables shall consist of not less than 12
inches of well tamped earth, 4 inches of brick, or 3 inches of concrete.

1. This separation is not required where the supply voltage does
not exeeed 300 volts to ground.

2, This separation is not required for civeuits having a potential of
550 volts or less and having a transmitted power of 3,200 watts are
1zid adjacent to communieation cables, if all cables are used exclu-
sively for the operation of railway-signal or supply system and are
maintained by the game company.

8. No separation is required between power and communication
cables located below transformers or their supporting pads or
structures,

(c) Protection. 1. At all erossings where buried supply conductors
or cables are above communication conductors or eables the supply
conduetors shall be protected from digging operations by concrete or
treated wood plank or equivalent mechanical protective coating ex-
tending at least 2 feet in each direction from the point of crossing.

Exception, a. This protection is not required where supply cireuits
having a potential of 550 volts or less between conductors and having
a total transmitted power of not in exeess of 8,200 watts are laid
adjacent to communication cables, if all cables are used exclusively
for the operation of a railway-signal or supply system, and are
maintained by the same company.

2. Where buried ecommunication and buried supply conductors or
cables are installed in the same trench generally parallel to each
other, the buried supply conduectors or eableg shall be covered with
conerete or treated wood plank or equivalent mechanical protection.

Exception a. This protection may be omitted where the voltage of
the supply conductors does not exceed 300 volts to ground.

Exception b. This protection may be omitted where the supply con-
ductors or cables are encased in a continuous metallic sheath effec-
tively grounded.
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Exeeption e. This protection is not required where the supply con-
ductors or cables are installed more than 2 feet horizontally from
communieation conductors.

Exception d. This protection is not, required where supply circuits
having a potential of 550 volts or less between conductors and having
a total transmitted power of not in excess of 8,200 watts are laid
adjacent to communication cables, if all cables are used exclusively for
the operation of a railway-signal or supply system, and are majn-
tained by the same company.

(d) Interconnection. At each transformer and/or pedestal installa-
tion all existing grounds should be interconnected, These include mul-
tiple ground primary neutral {(if one is, present), secondary neutral,
power cable shield, metal duct or sheath, and telephone cable sheath,

(e) Common grounding, Telaphone protectors, telephone service
cable shields and secondary neutrals should he connected to a com-
mon ground at each customer’s service entrance.

(4) SEPARATION FROM (AS FACTLITIES. The separation of gas pipes
from dirvect buried electric and/or communication faecilities shall be
a minimum of 6 inches of well tamped earth when they are parallel.
They may be as close as 2 inches where they cross if suitably
insulated,

History: Cr. Register, January, 1968, No, 145, off, 2-1—§8.

E 129.06 Proteciion of conductors in duct systems and manholes.
(1) PROTECTION ACAINST ARCING. A suitable fire-vesisting covering
should be placed on the following cables to prevent injury from
arcing:

(a) Closely grouped lead-sheathed supply cables of more than 8,700
volts or of large current capacity operating at more than 750 volig
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 intervals with a conductor of suitable size, electrolysis condi-
tions permitting. Supply cable sheaths need not he honded to com-
munieation cable gheaths.

History: Cr. Register, January, 1968, No. 145, eff. 2-1-§8,

E 129,07 Guarding of live parts in manholes. (1) CoNDUCTOR
JOINTS OR TERMINALS. 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 contaect
within manholes or handholes.

(2} APParATUS. (a) General. Live parts of protective, control, or
other apparatus installed and maintained in manholes should be en-
closed in suitable grounded cases or in cases having no exposed metal-
Me parts,

History: Cr. Register, January, 1968, No. 145, eff. 2-1-68.

E 12908 Construction at risers from underground. (1) SEPARATION
BETWEEN RISERS OF COMMUNICATION AND SUPPLY SYSTEMS. The placing
of rigers for communication systems aud risers for supply systems
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on the same pole should be avoided where practicable. If it is neces-
sary to use the same pole for the risers of hoth systems, they shall
be placed on opposite semicireumferences of the pole where practic-
able. Where Iocated on streets or highways, risers should where prac-
ticable be placed on poles so as to be in the safest available location
from the point of view of traffic damage.

(2) MECHANICAT, PROTECTION OF CONDUCTORS. See subsection E
103.06(3).

(3) GROUNDING OF RISER PITES. Exposed metal riser pipes contain-
ing supply conductors shall be grounded unless such conduectors are
covered with a grounded metal sheath or are themselves grounded.

(4) CONDUCTOR TERMINAL CONSTRUCTION, The terminals of under-
ground cables operating at more than 750 volts and connecting to
overhead open-wire sysiems shall meet the following requirements:

(a) Protection against moisture, Protection shall be provided so
that moisture will not enter the cable.

{b) Insulation of conduetors. Conductors shall he properly insulated
from the grounded metal sheath, In addition, the conductors of
multiple conductor cable shall be properly separated and insulated
from each other.

Note: These requirernents may be fulfilled by the use of potheads or
other equivalent devices, such as oil awitches, if incidentally they ac-
compligh the same purpose.

{5) CLEARANCE ABOVE GROUND FOR OPEN SUPPLY wIRING. For supply
wires conneeting to underground systems see section E 123.08 (3).

History: Cr. Register, January, 1868, No. 145, eff, 2-1-68.

E 129.09 Identification of conductors. Cables shall be permanently
identified by tags or otherwise at each manhole or other permanent
opening of the underground system, Where the duct formation on
opposite sides of the manhole is the same, the cables where practicable
should be instalied in eorresponding ducts.

(1) Exception: This requirement doeg mot apply where the posi-
tion of a cable, in conjunction with diagrams supplied to worlkmen,
gives sufficient identification, or where the manhole is occupied solely
by the communication cables of one utility, or of 2 utility ecompanies
agreeing thereto.

History: Cr. Register, January, 1964, No, 145, eff. 2—1-68.

E 129.10 Identification of apparatus connected in multiple. Where
transformers, regulators, or other similar apparatus not located in
the same manhole operate in multiple, special tags, diagrams, or
other suitable means shall be used to indicate that fact.

Exception: This requirement does not apply where disconnecting
devices are provided fo permit cutting such equipment completely off
the system.

Ilistory: Cr. Register, January, 1968, No. 145, eff. 2-1-68.

I 129.11 Underground services. Underground services shall comply
with Wis. Adm. Code sections E 230.030 through ¥ 230.033 in
volume No. 2 of the Wisconsin state electrical code except as other-
wise provided in volume No. 1.

History: Cr. Register, January, 1968, No, 145, eff, 2-1-68.
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Part 3

RULES TO BE OBSERVED IN THE OPERA-
TION OF ELECTRIC AND COMMUNICA-
TION EQUIPMENT AND LINES

(See seetions 102,37 and 196.72, Wis. Stats., and
Wis, Adm. Code chapter PSC 104).

Chapter E 140
SCOPE AND APPLICATION

B 140,01 Scope E 140,03 Exposed communication
E 140.02 Application lines

E 140.01 Seope. (1) Wis, ApM, CobE CHAPTERS E 141 70 E 143.
The safety rules in chapters E 141, E 142, and F 143 do not apply
to new construction not yet energized, but apply to the operation of,
or to work on or about, the following:

(2) Supply lines.

{b) Communication lines used in connection with supply lines,

(e} Electrical equipment of central stations, substations, and priv-
ate plants.

(d) FElectrical tests.

(e) Electrical work in tunnel, subway, or similar underground
structures.

(2) CHAPrERs E 144 AND E 145, The safety 1ules in these chapfers
apply to commercial telephone and telegraph, and other communica-
tion equipment and lines, with terminology adapted to the special
needs of the employees concerned. Communieation equipment and
lines include fire and police alarm systems, district messenger sys-
tems, and other communication systems not operated in eonneection
with supply lines. )

History: Cr. Register, January, 1968, No, 145, eff, 2-1-68,

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, Tanuary, 1968, No, 145, eff, 2-1-68.

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.

History: Cr. Register, January, 1968, No, 145, elf. 2-1-68,
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Chapter E 141
SUPPLY SYSTEMS; RULES FOR EMPLOYERS

E 141.01 General requirements E 141.02 Protective methods

E 141.01 General requirements, (1) INTERPRETATION AND HNFORCE-
MENT OF RULES. (a) Distribution. The employer shall furnish fo each
regular employee operating or working on electrical supply equip-
ment, supply or communication lines, or hazardous electrical tests n
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.

Note: Many companies number their books of rules and require a re-
ceipt from each employvee for his copy.

(b) Interpretation. If a difference of opinion avises with regard
to 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 striet 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 he done
may, with the consent of the chief operator coneerned, make such
temporary modification of the 1ule as will expedite the work without
materially inereasing the hazard,

(2} ORGANTZATION DIAGRAM. An organization diagram or written
statement clearly showing the division of responsibility between
officials and employees, down to and including 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 where the number of employees and the nature of the
work warrant,

(3) FIRST-AID RULES AND PHYSICIANS' ADDRESSES. The rule hook
should contain or be accompanied by the following:

{a) A list of names and addresses of those physicians and mem-
bers of the organization who are to be called upon in emergencies,

(b) A copy of rules for firgt aid, an approved method of resuscita-
tion and fire extinguishment. These should also be kept in econspicucus
locations in every station and testing room, in line wagons, and in
other places where the number of employees and the nature of the
work warrant.

{4) INSTRUCTING EMPLOYEES. Employees regularly working on or
about equipment or lines shall be thoroughly instructed in methods
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
reagonable means and precaution to assure himself that each em-
ployee ig mentally and physically qualified to perform his work in
accordance with these rules.

(6) CHIEF OPERATOR. (a) Awthorify. A properly qualified chief op-
erator, system operator, load dispatcher, general superintendent, or
otherwise designated employee shall be in charge of the operation of
electrical equipment and lines and directly responsible for their safe
operation. His duties shall be those prescribed in section E 142.02(1).

(b) Deputy. In large organizations the duties of the chief operator
may be delegated for any particular gection of the system to a deputy
chief operator (or otherwise designated employee) who shall yeport
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 dufies 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 orgunizations. The duties of the chief operator in smail
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 em;l)loyees listed by above titles in-
cluding the deputy chief operator, will be designated {for simplicity)
by the title of chief operator, where referred te in this capacity,

{7) ResponSIBILITY. If more than one persen 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 ag to the work
they are to perform, and the employee instructing the workmen shall
be considered in charge of the work,

History: Cr. Register, January, 1968, No, 145, eff. 2-1-G8.

E 141.02 Protective methods. (1) ATTENDANCE Unless a cqualified
employee 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 emplovee shall work alone on or dangerously near live conductors
or parts of overhead or underground lines of more than 750 volts,

(2) 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
aceompanied by a qualified employee, who should warn the unqualified
employee or visitor of the danger attendant upon such approach,

{4) DIAGRAMS 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 gystem, or they may show typical arrangements.
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(5} INSTRUCTIONS TO EMPLOYEES., All employees shall be instructed
ag to the character of all equipment or lines on or dangerously near
to which work must be done by them, Instruetions 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 conspicucus and suitable places in electrical stations, iesting de-
partments, and line comstruction and repair wagons. The following
is a list of suitable devices and equipment, the kinds and numbers
of which will depend on the requirements of each case:

1. First-aid outfits.

2. Insulating wearing apparel, such as insulating gloves, sleeves,
and boots. Insulating shields, covers, mats, stools, and platforms.
Insalating 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 speecial design and insulation as to eliminate
so fay as practicable the danger of forming short-cireuits across con-
ducting parts at different potentials or bringing the user into contact
with such paxrts.

5, “Men at work™ or equivalent tags, log hooks, operation diagrams,
or equivalent devices, and portable danger signs.

6. Fire-extinguishing devices, for safe use on live parts 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 PROTECTIVE 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 case of insulating devices, tested as frequently
as their use necessitates, Safety belts, whether furnished by employer
or emplovee, 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 uniocked entrances to electrical supply stations,
substations, and testing rooms containing exposed current-carrying
parts or moving parts.

{(9) DANGER sIGNS, Suitable danger signs shall be placed in supply
stations, substations, switching towers, and testing roomg about equip-
ment having exposed current-earrying parts of more than 750 volts.

(10) IpENTIFICATION. Cireuits should be tagped, marked or lettered
unless identification be obtained by location.
History: Cr. Register, January, 1968, No, 145, eft. 2-1-68.
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Chapter E 142

SUPPLY SYSTEMS; GENERAL RULES
FOR ALL EMPLOYEES

T 142,01 General precautions 142,04 ¥illing eguipment or

B 142.02 Operating routines iney

M 142,03 Handling live equip- B 14205 Making protective
ment or lines grounds

E 142.01 General precautions, (1) RULES AND EMERGENCY METHCDS.
The safety rules should be carefully read and studied. Employees may
be called upon at any time to show their knowledge of the rules. Em-
ployees should familiarize themselvesg with approved methods of first-
aid, resuscitation, and fire extinguishment.

(2) HEEDING WARNINGS, WARNING OTHERS, Employees whose duties
do not require them to approach or handle electrical equipment and
lines should keep away from such equipment or lines. They should
cultivate the habit of being cautious, heeding warning signs and
signals, and always warning others when seen in danger near live
equipment or lines, An employee should report as soon as practicable
to his superior or some suitable authority any obvious hazards to life
or property observed in connection with any eleetric equipment or
lines. Any imminently dangerous conditions shall be 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 should request instructions from the fore-
man or other responsible person.

Exception: Work done under the direct supervision of an experi-
enced and properly qualified person is excepted.

(4) SUPERVISION OF WORKMEN, Workmen, whese employment inci-
dentally brings them in the vicinity of electrical supply equipment or
lines with the dangers of which they are not familiar, shall proceed
with their work only when authorized. They sghall then be acecom-
panied by a properly qualified and authorized person, whose imstrue-
tions shall be strietly obeyed.

(5) ExXercisiNG CARE. Employees near live equipment and lines
should consider the effect of each act 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 be relied upon for protection,

(6) LIVE AND ARCING PARTS. (a) Treat everything as alive, Electrical
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
inspection or test should always be made to determine what condi-
tions exist. (See section I 142.03(1) for general requirements and
section E 142.05(3) for test of cireuit).

(b) Protection against erves. The hands should be covered by pro-
teeting and insulating gloves and the eyes by suitable goggles or other
means if exposed to injurious arcing. 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, Employeas
should keep all parts of their bodies as far away as possible from
brushes, commutators, switches, cireuit-breakers, or other parts at
which areing is liable to .occur during operation or handling,

(7) SAFETY APPLIANCES. Employees at work on or near live parts
should use the protective devieces and the special tools provided.
Before starting 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
work in hand.

(8) SurtapLE CLOTHING, Employees should wear suitable clothing
while working on or about live equipment and lines. In particutar,
they should keep sleeves down and aveid wearing unnecessary metal
or flammable articles, such as rings, watch or key chains, or metal
cap visors, celluloid eollars, or celluloid cap visors. Loose clothing and
shoes that slip easily should not be worn near moving parts.

(9} SAFE sUPPORTS. (a) Employees should not support themselves
on any portion of a tree, pole structure, secaffold, ladder, or other
elevated structure without first making sure that the support is
strong enough. Supports sheuld 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 pres-
ervation and non-conducting bracing shall he used where ladders are
used in stations or around electric equipment. (See Department of
Industry, Labor and Human Relations rules on safety in construction.)

(c) Portable ladders should be in a safe position before being
climhed. The slipping of a ladder at either end should be carefully
guarded against, especially where the supporting surfaces are smooth
or vibrating.

(10) SBAFETY 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 section E 141.02(7).

(11) FIRE EXTINGUISHERS, In fighting fires near exposed live parts,
employees should avoid using fire-extinguishing liquids which are
non-insulating. If necessary to use them, all neighboring equipment
should be first killed.

(12) REPEATING MESSAGES. Each 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 acknowledginent, Each person sending an unwritten
message shall require it to be repeated back to him by the receiver
and secure the latter’s full name.

History: Cr. Register, January, 1968, No, 14b, eff. 2-1-68.

E 142.02 Operating routines. (1) DuTIES OF CHIEF OPERATOR. The
chief operator, described in section E 141.01(6) shall:

(a) Keep informed of all conditions affecting the safe and reliable
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.

(c) Keep within sight operating diagrams or equivalent devices
indicating whether electrical supply circuits are open or cloged at
stations under his immediate jurisdiction, and where work is being
done under his special authorization.

1. Exception: These indieating devices shall not be required for any
chief operators classed under sections E 141.01(6) (¢) and (d), if
the record or log sheets show all conditions affecting the safe and
reliable operation of the gystem,

Note: Tn these riles the pergon performing these dutles Is designated
as chief operator, regardlessg of his ordinary title.

(2) DuriEs oF FoREMAN. Fach foreman in charge of work shall
adopt such precautionsg 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 ghall, as far as possible, pre-
vent unauthorized persons from approaching places where work is
being done. He shall also prohibit the use of any tools or devices un-
suited to the work in hand or which have not been tested as provided
in section B 141.02(7).

(3) QuaLiFiep GUIDES. The qualified persons accompanying unin-
structed workmen or visitors near electrieal equipment or lines shall
take precautions to provide suitable safeguards and see that the
safety rules are observed.

(4) SPECIAL AUTHOGRIZATION. (a) Special work, Special authoriza-
tion from the chief operator shall be secured before work is begun
on or about station equipment, transmission, or interconnected feeder
circuits or live civeuits of more than 8,700 volts, and in all cases
where lines are to he 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
communication with the chief operator is difficult, due to storms or
other causes, any qualified employee may make repairs on or sbout
the egquipment or lines covered by this order without special authoriza-~
tion if the trouble is such as he can promptly clear with help available
in compliance with the remaining orders. The chief operator shall
thereafter be notified as soon as possible of the action taken. (See
subsection (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 special authoriza-
tion from the chief operator before performing these operations. In
all cases such special authorization shall be secured where cireuit
or equipment control devices are tagged at stations to protect work-
men. {See subsection (6) for tagging electrical cireunits).

1. Exceptions: Tn 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 action 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 cireuits which have opened by fuses or
automatic circuit-breakers except where thiz is prohibited by rule.

(¢) Cutting out sectioms of cireuits. Special authorization shall be
secured from the chief operator before sections of overhead or under-
ground cireuits ave cut off by employees at poinis other than at sta-
tions by means of sectionalizing switches.

1. Exception: Portions of distribution eircuits of less than 8,700
volts may be cut 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 taken. This may also be done even for circuits of more than
8,700 volts when communication with the chief operator is difficult.

(5) RESTORING SERVICE AFTER WORK. Instruections for making alive
equipment or lines which have heen killed by permission of the chief
operator to protect workmen shall not be issued by him until all worlk-
men concerned have been veported clear. When there is more than
one workman at a location, a person authorized for the purpose ghall
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,

(6) TAGGING ELECTRICAL SUPPLY CIRCUITS. (a) When fags are
placed at direction of chief operator, Before work is done at direction
of chief operator on or about equipment or cireuits, under any of the
conditions listed below, the chief operator shall have “Man at work”
or equivalent tags attached at all points, where such equipment or
circuits can be manually controlled by regular operators. The tags
should be placed to plainly identify the equipment or circuits worked
on,

1. Transmission or interconmnected feeder circuits.

2. Circuits operating at more than 8,700 volts.

3. Cireuits killed at stations and subsiations to protect workmen.

(b) When togs ave placed at dirvection of authorized employees.
Before work is done on or sbout any equinment 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 eircuit has been disconnected to identify the portion
worked on.

(7) MAINTAINING SERVICE. (a) Closing tagged eircuits which have
opened automatically, When live cireuits on which “Men at work” or
equivalent tags have been placed have opened automatically, they
should be kept disconnected until the chief operator has given proper
authorization for reconnection.
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(b) Closing circuits operated automatically. When overhead cireuits,
other than trolley and third-vail circuits, open automatically, the em-
ployer’s loeal 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
conditiong.

(¢} Grounded circuits. When civeuits feeding supply lines 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 operator, an immediate report of the finding shall be
given to the chief operator, who shall order a patrol of the lines
affected to definitely locate and remove the ground as soon as prac-
ticable,

Note! On circults exceeding 8,700 volts, it wilt ususlly he found advis-
ablie to disconnect the cireuit or effectively ground the accidentally
grounged conductor until the lines have been cleared of the accidental
ground.

(8) PROTECTING TRAFFIC. (a) Basrrier guards. Employees shall first
erect suitable barrier guards before engaging in such work as may
endanger traffic. They shall also display danger signs or red lamps
placed so0 as to be conspicuous to approaching trafficc. Where the
nature of work and trafic requires it, a man shall be stationed to
warn passers-by while work is golng 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 means 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 ¥ 142.02(4) for
special authorization).

(9) PROTECTING WORKMEN BY SWITCHES AND DISCONNECTORS. When
equipment or lines are to be disconneected from any gource of elec-
trical energy, for the protection of workmen, 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, January, 1968, No. 145, eff, 3-1-68.

E 142.03 Handling live equipment or lines. (1) GENERAL REQUIRE-
MENTS. (a) Touching live purts. An employee should never touch with
bare hands two 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 narrow 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 observed in handling
insulated wires.

Note: Covering or insulation on a wire may look perfect, but it fre-
quentiy will not prevent shoclk.
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(e} Kwxposure to higher wvolluges. Every employee working on or
about equipment or lines exposed in overhead construetion to voltages
higher than those guarded against by the safety appliances provided
should as far as practicable assure himself that the equipment or
lines worked on are free from dangerous leakage or induction or have
been effectively grounded,

(d) Cutting 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 dolng such work, it is recommended
that sultable goggles be worn to protect the eyes, and insulating gloves
to_protect the hands,

When metal sheathing must be removed from cables, it should be done
with_special tools which will not injure the Insulation. The sheathing
should bhe cut so as to leave enough exposed insuilation after the con-
ductor has been bared to avoid arelng over between the conductor and
the sheath, If the cable consists of more than one condyetor, similar
exposed inaulating surface ghould be left for each conductor, using
ingulating separators between conductors, If necessary.

Insulating devices, such as wood separators, ete., should be examined,
and conducting dust or chips, sharp edges, or nails should he eliminated
to avoid defeating the purpose for which the devicesg are intended.

(e) Metal lapes or ropes. Metal measuring tapes, and tapes, ropes,
or hand lines having metal threads woven into the fabrie should not he
used near exposed live parts.

(f} Meial reinforced ladders, Ladders reinforeced by metal in a
longitudinal direction should not be used near exposed live parts.

(2) VorLrAGEs BETWEEN 750 AND 8700. No employee should go, or
take any conducting object without a snitable insulating handle, within
6 inches of any exposed live part whose voltage exceeds 750, where it
is 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 insulaiing gloves and sleeves may serve as
the sole portable insulating devices between the person and live pavts.

(a) Lxception 1: In dry locations this distance may be less than 6
inches, if insulating devices, such as shields, covers, or gloves ave
placed between the person and the part or object.

(b) Exceoption 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 insulating shields
between the person and all other conducting or grounded surfaces,
which he could accidentally touch at the same time.

(e) Exception 8: In all damp or dark locations, the distance may be
less than 8 inches only if insulating devices ave used between the per-
gon and the live parts and also between him and all other conducting
surfaces with which he might otherwise come in eontact at the same
time.

Note: Care should be exerclsed in using insulating gloves to avoid
puncturing 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-
sulating material an}r grounded conductor or other grounded metal ad-
jacent to work on llve conductors, where the lineman might inadver-
tently contact it while handling a live conductor.

(3) VortacEs EXCEEDING 8,700. (a) Clearances from live parts. No
employee should go, or take any conducting object, within the distances
named below from any exposed live part at or above the voltage
specified.

Wlsctrical Code, Volume 1
Register, January, 1868, No. 145




PUBLIC SERVICE COMMISSION 177

Distance in
Operating Voltage Inches

Distances for intermediate voliages to be determined by interpolation.

1. Exception 1: In dry locations these distances may be reduced if
suitable insulating guards or barriers are placed between the person
and such part or object.

2. IException 2: These distances need 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.

~ (b) Guards, If the part is being directly worked 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 section E 142.03(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 insulating covers or
shieldg, or may be disks of insulating material, suitable for the voltages
to be handled and for the attendant conditions, attached to the handles
of rods or tools.

(4) REQUIREMENT FOR TWO WORKMEN. In wet weather or at night no
employee shall work alone on or dangerously near live lines of more
than 750 wvolts.

(a) Exception: Trouble and emergency work is excepted,

(5) 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 sections E 142.03 (1), (2)
or (3), unless the supply equipment or lines are killed.

Note: This is to ensure the employee of his own safely and the
satety of those working under hig direetion,

(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 causing serious arcing.

{7) WORK FROM 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 above,

(8) ATTACHING CONNECTING WIRES AND GROUNDS. (a) Handling con-
necting lines. In connecting dead equipment or lines to a live circuit
by means of a connecting wire or device, employees should first attach
the wire to the dead part before attaching it to the eiveuit. When dis-
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connecting, the live e¢nd 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 before being removed
from the ground connection.

(9) HANDLING SERIES CIRCUITS. Secondaries of current transformers
to meters or other devices should not be opened when alive until a
jumper has heen connected across the point of opening or the circuit
has been short-circuited elsewherve. Before working on are lights eon-
nected to series circuits, they shall he short-cirenited or (when neces-
sary to aveid hazard) disconnected entirely 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, January, 1988, No, 145, eff. 2-1-88.

E 142.04 Killing equipment or lines, (1) APPLICATION OF RULE, (a)
If workmen must depend om 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 precauntionary measures shall be taken in the order given,
before work iz begun on or about the equipment or lines concerned,
as a means for preventing misunderstanding and accident.

(b) In small organizations the chief operator may himself operate
the switches and disconnectors instead of instructing others to do so,
thus mueh gimplifying and abbreviating the procedure. In certain
cases the chief operator may direct the workman who wishes the sec-
tion killed for his own protection to operate some or all switches neces-
gary himself, thus also abbreviating the procedure.

(¢} In cases where there Is no siation with regular attendants at
either end of a section of line to be killed for the protection of work-
ers, the rules below 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 disconneected is in gole 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 shall
apply to the chief 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 divect 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 tag of a distinctive character indieating that men are at work. All
oil 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 chief operator.

(c) Where the section of equipment or lnes can be made alive
from 2 or more sources, all such soureces shall be disconnected,

Note: This will apply to work on lines with more than one station,
also sometimes to work on transformers in banks, rotary converters,
motor generators, switches, and other slmilar equipment.

(4) STATION PROTECTIVE GROUNDS. When all the switches and dis-
connectors designated have been opened, blocked, and tagged in ac-
cordance with section 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) Exeception: 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 receipt of information from all
persons operating switches and disconnectors that protective grounds
are in place, the chief operator shall advise the workman who requested
the killing of the section that the specified section of equipment or line
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 or lines have been
killed (and grounded, if required by section E 142.04(6)), the
workman in charge and those under his divection 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 FOR OTHER GANGS. Fach additional workman in
charge desiring the same equipment or lines to be killed for the pro-
tection of himself o1 the men under his direction shall follow the same
procedure as the first workman and secure similar protection,

{9) REPORTING CLEAR; TRANSFERRING RESPONSIBILITY. The workman
in charge, upon completion of his work, and after agsuring himself
that all men under his direction are in safe positions, shall remove his
protective grounds and shall report to the chief operator that all tags
protecting hitn may be removed, and shall give his location and report
as follows: “Mr, —_.._ and men elear 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 suceessor shall
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 shall report clear and shall be respongible for the safety of
the original workmen, so far as this is affected by the removal of tags.
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(10) REMOVAL OF TAGS, The chief operator shall then direct the
vemoval 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 who reguested 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 disconnection 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, January, 1868, No, 145, eff. 2-1-68.

E 142.05 Making proiective grounds. (1) APPLICATION OF RULRE.
When making temporary protective grounds on a normally live cir-
cuit, the following precautionary measures shall be observed in the
order piven, and the ground shall be made to all wires of the circuit
which are to be considered as grounded.

(2) GROUND CONNECTIONS, The employee making a protective
ground on equipment or lines shall first connect one end of grounding
device to an effective ground connection supplied for the purpose.

(3) TesT oF cikcuir. 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
vods or handles of proper length, or other suitable devices,

(4) CoMPLETING GROUNDS. If the test shows no voltage, or the local
operating rules so direct, the free end of the grounding device shall
next be brought into contact with the normally live part and securely
clamped or otherwise secured thereto before the employee comes within
the distances from the normally live parts specified in subsections E
142.08(1) and (2), or proceeds to work upon the parts as upon a
grounded part. In stations, remote-control switches can sometimes be
employed to connect the equipment or lines being grounded to the
actual ground connection. On lines it is generally necessary to resort
to portable grounding devices handled directly by means of insulating
handles, rods, or ropes.

(5) ReMovING GrRoUNDS. In removing a protective ground the em-
ployee shall not remove the grounding device from the ground eon-
nection until the device has been disconnected from all normally live
emrrent-carrying parts.

History: Cr. Register, JTanuary, 1968, No, 145 eff. 2-1-68
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Chapter E 143

SUPPLY SYSTEMS; RULES FOR EMPLOYEES
DOING SPECIALIZED WORK

E 143.01 Supply stations end & 143.06 Communication clreuits

switchboards used in connection with
B 143.02 Meters supply lines
E 148,08 Testing T 143.07 Underground lines
B 143.04 Overhead tlines 1% 143.08 Tunnel and subway

£ 143.05 Series gtreet 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 foliowing in addition to
all the general sections E 14201 to E 142.05 which apply to their
work.

(2) CARE ABOUT MACHINEZ. Do not allow oil eans, tools, dusters, or
wiping cloths to catch in moving parts of machinery, In passing any
switchhoard or machine in operation, do not touch it unnecessarily nox
allow metal tools or other metal objects to touch the apparatus or con-
nections. Do not use iron 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 werk on normally moving parts of re-
motely controlled equipment during periods of rest, shall be protected
against thelr accidental starting by “Men at work” or equivalent signs
first being placed on the starting devices, and by lecking 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 B 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-reinforeed fabric tape near live circuits. Do not use air hose
with metallic covering or fittings around live electric apparatus or
conductors. Do not use flashlight with metal case near live parts,

(8) CARE ABOUT LIVE OR MOVING PARTS, (a) Do not work on or near
exposed live or moving parts unlesg authorized to do such work, and
then strictly observe the rules applying.

{(b) When working near fuses and circuit breakers or other ap-
paratug which may arc suddenly, be caveful to aveid injury from their
operation.

(¢} When working on one section of a switchboard or in one com-
partment, mark it conspicuously and place barriers to prevent your
aceidental contact with live parts in that sectlon 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

is at rest or in motion.
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{4) HANDEING 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 distant and as
tar below ag 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,

{8) BATTERY ROOMS. 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 heen ample.
Sparks from frictional or static 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 electrolyte of storage bat-
teries, and spray containing electrolyte, ave somewhat corrosive, pay-
ticularly when concentrated by evaporation, and contact 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 live or moving parts, assure yourself of the
security of your position and support, and take precautions to avoid
dropping tools or materials.

(7) HANDLING SWITCHBOARD EQUIPMENT. All ungirounded metal
parts of devices on switchboaxds shall be handled as if operating at
the highest voltage to which any portion of the equipment on the same
switchboard panel is 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 to a live terminal. In handling instrament eireunits,
never open the secondary of a current transformer while it ig 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 frames of appa-
ratus or instruments.

History: Cr. Register, January, 1568, No, 145, eff. 2-1-68.

E 143.02 Meters. (1) AFPLICATION OF RULE, All meter setters and
testers shall study and strictly observe the following in addition to all
the general sections E 142.01 to I 142.05 which apply to their worlk,

(2) TAPED JOINTS. Never leave joints or loose ends of wires un-
taped unless otherwise protected.

(3) CARE ABOUT LIVE PARTS, Do not use bare fingers or hands to
determine whether a cirenit is alive. Never remove or replace fuses in
live circuits of more than 750 volts except by means of the suitable
appliances provided.

{(4) OPENING CIRCUITS AT SWITCHES. Special care should be exer-
cised in opening circuits at meter connections unless the eireuits have
been first properly opened at switches.
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{6) CURRENT-TRANSFORMER SECONDARIES, Before working on an
instrument or other device in a current-transformer secondary circuit,
always bridge the device with jumpers, so that the circuit cannot be
opened at the device. Never open such z circuit at meter connections
until it has been bridged elsewhere.

(6) SpECIATL TooLs. Use only hand tools suited to the work being
done znd se reduce the danger of short-circuits.

(7) REPORTING DEFECTS, Promptly veport to your immediate supe-
rior any live meter case or any condition of a meter or its connec-
tions, of the interior wiring or of overhead lines, or your own or other
utilifies, which might endanger life and property.

History: Cr, Register, January, 1968, No, 145, eff. 2-1-68.

E 143.03 Testing, (1) APPLICATION OF RULE, All electrical testers,
helpers, and others working about electrical fests shall study and
strictly observe the following, in addition to all the general rules in
sections Tt 142,01 to E 142.05. Owing to the diversified chavacter of
testing work this study should usually extend also to the special rules
in sections I 143.04 to E 143,05,

{2) AUTHORIZATION OF WORK. Do not work on or about equipment
or lines without first receiving authorization from the person in charge.

Note: if such equipment or lines are under control of a chief operator,
this authorization must come from him, This will include the attaching
of tags at the proper points and the observation of all rules for general
operation in section I 142.01

{8) CHECKING OF CONDITIONS, (a) Thoroughly familiarvize yourself
with all conditions sulmundmg equipment or Hnes to be tested befme
making any change in these conditions.

(b) Do mot make any change in equipment ov lines unless yom
fully understand the effect of the change.

(c) Be very careful of capacity effects of fransformers 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 congidered 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 puarded, suifable portable or temporary
guards and warning signs shall be used.

(6) REQUIREMENT FOR TW0O WORKMEN. No person should work alone
in testing or experimental work on or about parts on which the volt-
age can exceed TH0 volts, except in routine testing. wheve the live
parts are properly guarded.

(7) 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, January, 1868, No, 145, elf. 2-1-68.
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E 143.04 Overhead lines, (!} APPLICATION OF RULE. Linemen and
assistants and groundmen, in eonstruetion, extension, removal, or re-
pair work, shall study and strictly observe the following, as well as
all the general rules in sections E 14201 to E 142.056 which apply to
their work.

{2) TESTING STRUCTURES BEFORE CLIMBING. Before climbing poles,
ladders, scaffolds, or other elevated structures, first assure yourself
that the pole, ladder, scaffold, tree, crossarm, messenger wire, cable
car, or boatswain’s chair, or other elevated suppoxt, is strong enough
to safely sustain your weight.

Note: 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 a heavy tool or block of wood.

I poles or crossarms ave apparenhtly unsafe because of decay or un-
balanced tensions of wires on them, they should be properly braced or
guyed before they are climbed,

(8) Usk or roLE STEPS. If poles are stepped, make use of such steps

in climbing.

(4) Unsarg surrorTs. Do not support yourself by pins, brackets,
or conductors.

{5) 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 fraveling to or from work.

{6) CARE ABOUT LIVE PARTS. (a) Do not go among any wires until
you know their voltage.

{b) Leaning over and ervowding through unprotected wires should
be avoided wherever possible.

(¢} Place yourself so that you will not be liable to fall on wires
should an accident occur.

(d) Do not depend on the insulating covering of wires, and treat
all lines as alive unless they have heen properly killed (except com-
munication lines known to be clear).

{e) Avoid use of hand lines or measuring tapes containing metal
strands.

{f) In handling dangerous switches or fuses, do so only by means
of suitable insulating handles, rods, or tongs.

(7) WHEN TOUCHING LIVE PARTS. (2} When working on live equip-
ment or wires never allow any portion of the body to come in econtact
with any live or grounded part other than that worked on,

(b) While touching supply wires or equipment, avoid as far as
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 principaily bhecause of their
liability of being grounded. The other equipment and wires listed may
become either allve or grounded.

‘While touching communication wires or equipment, metal sheaths,
metal pipes, ground wires, or metal fixtures on poles, aveid as far as
posaible touching supply wires or equlpment, guy or span wires.

{8) PROTECTING TRAFFIC, {a) When working overhead, keep tools
and materials not in use in proper receptacles; tcols or materials
should not be thrown to or from the man on the pole, but should be
raiged or lowered 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 guards or danger sigmals so located as to be conspicuous to
traffic,

(b) When working overhead, or hoisting or lowering materials
above places where frequent traffic oceurs, 2 man should be stationed
to warn passers-by.

Note: Where trafflc is light, warning signg or barriers may be used
in tieu of watchmen, Where trafiic is congested, it may he necessary to
rope off the space.

(9) AvoiD FALLING OBRJRCTS. Do not unnecessarily stand where you
can be struck by materials dropped by men working overhead.

{10) STRINGING 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 beeause of their liability to come in con-
tact with the live wires.

{(b) Never change the strains on a pole by adding or removing wires
until assured that the pole will stand the altered strains.

{¢) In stringing wires do not allow them to sag so as to endanger
vehicles or pedestrians below, unless traffic is intercepted by watch-
men or otherwise.

(11) REPORTING DErECTs. Report promptly to your immediate supe-
rior any dangerous conditions of your own or other utilities observed
arising from defective insulators, pins, crossarms, abnormally sagging
wires, ete.

History: Or. Register, January, 1968, No, 145, eff. 2-1-63,

T 143.05 Series street lamps, (1) APPLICATION OF RULE. All series-
lamp trimmers, hangers, and inspectors shall study and strietly ob-
serve the following, in addition fo the general rules in sections E 142.01
and T 142.06 and the special rules under the sections for overhead
and underground opervation, respectively, in sections It 143.04 and E
143.07 which apply to their work.

{2) PRECAUTIONS ON SERIES CIRCUITS. Series lamps and devices in
series cirenits should always be treated as alive unless disconnected
by absolute eut 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 weod poles while
touching series lamps or their cut outs, when these are alive. Where
insulating 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 cirenits always bridge the device with jumpers
such as series lamp cut outs usually provide.

Note: This will insure that the circuit will not be opened at the de-
vice, and possibly he completed through your baody or will not arc at
the point of opening and burn you.

(5) TESTING SERIES LAMP CIRCUITS. Series lamp circuits 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, econcerning which all persons whose safety may be affected
are informed.

(6} PERIODICALLY DISCONNECTED CIRCUITS, If circuits, such ag series
lamp circuits, are not effectively grounded during the idle period, all
rules for handling live parts shall be strictly observed.

(7) REPORTING DEFECTS. Report promptly to your immediate supe-
rior any abmormally sagging wires, broken insulators, leaning poles,
defective pole steps, broken globes or lamp supports, and other de-
feets giving rise to a dangerous condition of your own or other util-
ities, or any indication of voltage on lines supposed to be dead.

History: Cr. Register, January, 1968, No, 145, eff. 2—1-68,

E 143.08 Communication circnits used in connection with supply
lines. (1) APPLICATION OF RULE. All men working on or near tele-
phone and telegraph civevits operated in conmection with supply lines
shall study and strietly observe the following in addition to all the
general rules in chapter E 142 and the special rules in sections K 143.04
and § 143.07 which apply to their work. For rules governing the op-
eration of commercial communication lines see chapters B 144 and
I 145,

(2) TITLE OF OFFICIAL IN CHARGE, In those rules where the words
“chief operator’” are used the official in charge of safeguarding opera-
tion is to be understood.

(3) PRECAUTIONS BEFORE CLIMBING POLES. Make a careful inspee-
tion to ascertain if possible whether there are any crosses with supply
“cirenits before elimbing 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 cirenits, Apply me-
chanical tests as far as practicable to messenger wires before trusting
the wires to earry your weight.

(4) APPROACHING SUPPLY WIRES., Avoid contact with all wirves other
than those you know to be communication wires, assuming such other
wires always to be alive. Do not approach any supply wire or supply
equipment within the distances given in subsections E 142.08 (2) and
(3}, unless you can comply with all the rules under that chapter as
far as they apply.

Note: Communication wires in_trouble may be in contact with supply
wires at some distant peint, and should be treated with proper care.

(5) TOUCHING EQUIPMENT. (2) 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 cases, hangers, or connections.

(b} While touching open communication wires avoid contact also
with grounded parts, such as sheaths and ground wires.

{6) STRINGING WIRES. {a) When stringing wires or cables over or
under supply lines avoid any possibility of their coming in econtact.
Do not string them above live supply lines where it is practicable to
avoid it.

{(b) Where liability of contact cannot be entirely avoided, the lines
being handled shall be freated as alive (unless they are effectively
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grounded), and the rules of section E 142.03, 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.

Hisioxry: Cr. Register, January, 1968, No, 14L, eff. 2—1-§8.

E 143.07 Underground lines, (1) APPLICATION oF RULES. All cable
splicers and other workmen in underground eonstruction or operation
shall study and strietly observe the following, in addition to 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 maphole 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 location conspicuous to the traffic until permanent covers
are in place or the execavations are filled.

Exception: Red lights are not required on private right of way or
at other locations not accessible to vehicular or pedestrian traffic.

(3} TESTING FOR GAS. Do not enter manheles until you have assured
yourself that the manholes are free from dangerous gases, by testing
with approved testing devices, by ventilation, or by other adequate
methods. (See section E 145.08(2), for testing for gas).

{4) WATCHMAN ON SURFACE AT MANHOLES. Do not enter a manhole
unless a tempovary cover is placed over the opening or a watchman
is stationed at the surface. Where any gas is 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 worl-
men are out,

(5) AvOIDING FLAMES. Do not smoke in manholes and avoid as far
as practicable open flames or torches in or near manholes, Avoid
gparks in handling live parts or eable sheaths, and avoid igniting the
flux in soldering and wiping joints. In using hot paraffin see that it
does not reach a temperature at which it will ignite. (See gubsection
E 145.03(4) for avoiding flames),

(6) PuriiNng c¢aBLEsS, When pulling in cables make sure that the
gear cannot slip so as to injure workmen. Avoid the danger of hav-
ing the hands drawn info the tackle by the pulling line.

(7) UniDENTIFIED CABLES. If lines and cables are not properly
identified by markings or positions, do not work upon them.

(8) TESTING AND SPLICING LIVE CABLES. Always ascertain, if prac-
ticable, whether cables 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} REPORTING DEFECTS. Prompily veport to your immediate su-
perior any dangerous condition of your own or other utilities,
whether observed in underground or overhead construction. Particu-
larly report insanitary conditions, gas, or missing cable tags in man-
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holes, and abnormally sagging wires or broken supports in overhead
construction,
History: C'r. Register, January, 1968, No, 145, eff. 2-1-68.

F 143.08 Tunnel and subway. (1) APPLICATION OF RULE. Tunnel
and subway electricians, 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 B 142.01, E 142.02, E
142.08, £ 143.01 and E 143.07, so far as they apply to their work,

(2) DANGEROUS LOCATIONS. The value of insulation (insulating cov-
ering) as protection from shoek is reduced by the dampness usvally
present in these and similar locations, The restricted spaces often
bring the worlker closer to equipment and wires than in other kinds
of electrical work, and the imperfect 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, therefore, more severe. :

(3) LIVE BLECTRICAL 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 live equipment or wires when the
current can be shut off without interrupting necessary operations.

(4) UNAUTHORIZED WORK. Never fouch or disturb any electrical
equipment or wires without being authorized.

() STANDING ON GrROUND. (a) Do not touch any electric wire,
cable, or third rail, no matter how well it is insulated, while you are
standing on the ground 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.

Wote: Remember that water and the surfaces of damp ground are con-
ducting. Insulation on a wire may look perfect, but it frequentiy will not
prevent shock,

(8) CARRYING ToOLS. In carrying toolg or metal implements in pas-
sageways containing electric wires, especially near exposed wires,
never permit the toolg or implements to touch them, In particular, do
not carry 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 BEPAIRING LIVE PARTS. (a) When necessary to
handle or repair live trolley wires, third rails, cables, 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 electrical cable, care-
fully examine it to make sure that ity ingulation is not injured.

(8) INSPECTION OF PORTABLE CABLES, Portable cables should be in-
spected at least once daily during the period of their use.

(9) HANDLING PORTABLE DEVICES. In handling portable molors or
lamps, first malke 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) Fuses AND swiTcHzS, Never handle fuses nor close switches
or civcuit-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 that you are not endangering other
persons.

(11) INJURING CABLES AND WIRES. Do not fire shots (blasting),
handle tools, or perform 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-
range for earth return in the wiring of any temporary circuit,

Nate! This particularly applies to the temporary portions of shot-
firing circuits 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 cireuits, their discomnectors should be left open
until the shot is to be fired, and should preferably be arranged for
locking in the open position.

(13) GENERAL PRECAUTIONS. Never get on or off locomotives or cars
on the gide where the trolley wire or third rail is located. Do not place
combustible or explosive materials near electric 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 be present.

(14) REPORTING DANGERQUS CONDITIONS, Promptly report to your
superior any dangerous or unusual conditions chserved. 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 frames, and sparking, arcing, or shocks noticed at any
point. Report also any fallen, crossed, or abnormally sagging wires,
whether eleetric wires or not, This includes trolley wires at switches
and crossings and wires injured through falling roofs.

History: Cr. Register, January, 1968, No, 145, off. 2—1-§8.
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Chapter E 144

COMMUNICATION SYSTEMS; RULES
FOR EMPLOYERS

K 144,01 Distribution and en- R 144.03 Instructihg employees

forcement of rules E 144.04 Qualification of employ-
& 144,02 Address list and emer- eed
gency rules B 144.05 Protective devices

E 144.01 Distribution and enforcement of rules. (1) DISTRIBUTION,
The employer shall furnish to each regular employee working on or
about eommercial telephone or telegraph equipment or lines, safety
rules governing his conduct while so engaged, and shall take suitable
means to secure the employee’s compliance with the same.

(2) ForM. The safety rules furnished to any employee may be in
such form as the employer may determine is best suited o 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 these rules.

{3) INTERPRETATION, If a difference of opinion arises with regard
to the meaning or application of these rules, or as to the means nec-
essary to carry them ouf, the decision of the employer or his author-
ized agent shall be final, subject to an appeal (if taken) to the regula-
tive body having jurisdiction.

Higtory: Cr. Register, January, 1988, No, 145, eff. 2-1-§8.

B 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 physicians and mem-
bers of the organization who are to be ealled upon In emergencies.

{(b) A copy of rules for first aid, an approved method of resusei-
tation, and fire extinguishment,

(2) These should also be kept in conspicuous locations in eentral
offices, on line wagons, and in other locations where the number of
employees and nature of the work warrants.

History: Cr. Register, January, 1968, No, 145, eff. 2—1-6%.

E 144.03 Instructing employees. {1) Employees regularly working
on or abouft communication equipment or lines, if their dutieg render
such fraining necessary, shall be thoroughly instructed in approved
methods of first aid, an approved method of resuscitation, and fire
extinguishment, and if advisable, regularly drillad.

(2) Groups of employees, such as commercial telephone operators,
shall be thoroughly drilled to make prompt and orderly exit from
buildings in case of five,

History: Cr. Register, January, 1968, No, 145, eff, 2-1-63.
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E 144.04 Qualification of employees, The employer shall use every
reasonable means and precaution to assure himgelf that each em-
ployee is mentally and physically qualified to perform his work in
accordance with these rules.

Histery: Cr. Register, January, 1968, No. 145, eff. 2-1-68.

E 144.05 Protective devices. (1} There shall be provided in con-
spieucus and suitable places in stations and on line wagons a suffieient
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 order 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) PFirst-aid outfits.

(b) Insulating wearing apparel, such as insulating gloves, boots,
and shields.

(¢) Safety belts.

{d) Fire-extinguishing apparatus.

History: Cr. Register, January, 1968, No, 145, eft. 2-1-68,
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Chapter E 145

COMMUNICATION SYSTEMS; RULES
FOR EMPLOYEES

i General precautions B 145.03 TUnderground lines
2 Owverhead lines

n 145.0
B 146.0

E 145.00 General precautions. (1) HWEEDING WARNINGS, WARNING
OTHERS. Employees should cultivate the habit of being cautious, heed
warning signs and signals, and always warn others when seen in
danger near equipment and lines.

(2) INEXPERIENCED EMFLOYEES, 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 SUPPLY EQUIPMENT OR WIRES. Workmen. whose
duties do not requive them to approach or handle electrical supply
equipment and wires should keep away from such equipment or wires,
Electrical 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-
ployees should not support themselves on any portion of a tree, pole
structure, lamp bracket, or similar fixtures on poles, seaffold, ladder,
roof, skylight, or other elevated structure without first making sure
that the supports are streng enough, reinforcing them if necessary.
Portable ladders should be in a safe position before being climbed.
The slipping of a ladder at either end should be carefully guarded
against, especially where the supporting surfaces are smooth or
vibrating., Insecure makeshift substitutes for ladders should not 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 Tocated 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 belf.

(c) Scfety ropes. Ropes used for supporting boatswains' chairs,
platformy, or for other purposes on which the security of the em-
ployee depends shall be frequently inspected to assure that they are
maintained in good condition.

(5} DuUTImS OF FOREMAN. (a) Duties. Each foreman in charge of
work shall see that the safety rules are observed by the employees
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under his direction. He shall make all necessary records; reporting fo
his superior when required. He shall permit only authorized persons
to approach places where work is being done. He shall adopt such
precautions 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) Qualified gurdes. The qualified person accompanying unin-
structed workmen or visitors near electrieal equipment or lines shall
take precautions to provide suitable safeguards and see that the
safety rules are ohserved.

(6) HANDLING LIVE TARTS. 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 considerable potential exists, insulating
gloves or other protection ghall be uged.

(7) POWER CIRCUITS IN CENTRAL OFFICES. (a) When making repairs
on electrie light or power cireuits, the cireuits shall, whenever pos-
sible, be made dead.

(b} Where practicable, moving apparatus, as, for example, a fan,
shall be stopped before working upon it.

(c) 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 cireuits of more
than 150 volts to ground, particularly in altermating-current districts.

(8) HANDLING FUSES OE BRUSHES. (a) When working on the
brushes of a machine in operation, employees shall use care not to
break a circuit, the flashing of which may injure the eyes or hurn the
hands, If it is necessary to remove a brush from the holder, the
machine shall be shut down.

(b) When ingpecting or changing fuses, care should be taken to
prevent injury to the eyes. If it is necessary to handle the fuses, the
circuits should he 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 static electricity should be avoided
as they may ignite the gas if digcharged close to its source, as at the
vent of a sealed-type cell during overcharging. The electrolyte of gtor-
age batferies, and spray containing electrolyte, are somewhat corro-
give, particularly when concentrated by evaporation, and contact with
body or clothes should be avoided.

(1) Do not handle live parts of batteries or their connections unless
adequate precautions ave taken to avoid shock.

History: Cr. Register, January, 1968, Ne, 145, eff, 2-1-68.

E 145.02 Overhead lines. (1) PRECAUTIONS TO BE OBSERVED BEFORE
CLIMBING STRUCTURES. (a) Before climbing poles, ladders, scaffolds,
or other clevated structures first assure yourself that the pole, ladder,
scaffold, tree, crossarm, messenger wire, cable car, or boatswain’s
chair, or other elevated support is strong enough to safely sustain your
weight.
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{b) On pole-replacement work no pole shall be climhed for the pur-
pose of clearing it of all wire and eables without first guying or braec-
ing the pole securely.

(¢) If poles or crossarms are apparently unsafe because of decay,
or unequal pulls of wire on them, they should be properly braced or
guyed, if necessary, before they are climbed.

(d} An uncoiled hand line, rope, or wire of any sort should not be
fastened to the employee while climbing a pole, but where this must
be done the employee should exercise due ecare to prevent the line
from catching on obstructions.

(e) In climbing poles eareful watch should be kept for nails or
other foreign attachments which might catch in the clothing and
cause a fall,

(2) Use or rorE sTEPS. {a) When poles are stepped make use of
such 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,

(b) Do not support yourself by pins, brackets, or conductors.

(3) Srurs. Spurs with gaffs worn short shall not be used. The
gaifs on spurs shall he kept sharp and spurs shall fit properly. Spurs
ghall not be worn on work for which they are not required, nor while
men are traveling to or from work,

(4} APrROACHING SUPPLY LINES. (a) Avoid contact 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 contact with supply lines at some distant point, 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 F 142.08 under Wis, Adm. Code chapter
I 142, unless you comply with all the rules under that section.

(6) ToucHING EQUIPMENT. While handling communication wires,
metal sheaths, or communication equipment avoid touching trelley or
arc-lamp span wires and supply lines or equipment, Especially avoid
standing on or touching transformer cases, hangers, or connections.

(6) CARE ABOUT ELECTRICAL SUPPLY LINES. (a} Do not go among any
wires until you know their voltage.

(b} Leaning over and crowding through unprotected supply wires
should be avoided wherever possible.

{¢) Place yourself so that you will not be liable to fall on supply
wires should an geecident oceur.

(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 as being of
the same voltage as the supply wires, _

(f) Avoid use of hand lines or measuring tapes containing metal
strands.

{g) When necessary to work in the vicinity of supply wires, trans-
formers, and gimilar equipment assure yourself before starting work
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that the position of the body is such that should you momentarily
forget yourself or fall, no portion of the body will come in contact
with the foreignm wires or equipment. Have the supply cireuits killed
where possible before approaching them.

(h) Railway span wires, pull-offs, and trolley bracketz shall be
treated as if alive, even though equipped with strain or other insula-
tors.

(7) STrINGING WIRES. (a} Never string wires near live circuits ex-
cept by means of suitable insulating hand lines or other appliances.

(b} Avoid the use of single or paired wires as a substitute for a
hand line.

(¢} Wires should no$ be strung above live circuits operating at more
than 750 volts, 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 paris
at the voltage of the cirveuits 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 up on corner poles employees
should stand in such a position that they cannot be struck by the wire
in case it slips.

{f) Where it is necessary to remove communication wires below
which are supply wires, power should be shut off of the supply wires
where possible, and, if this is not practicable, rope eradles and suit-
able guards should be erected, Extraordinary care should be exer-
cised to prevent the communieation wires from sagging into the supply
wires,

(g) In stringing wires, cables, messengers, span wires, or guys do
not allow them to sag so as fo endanger vehicles or pedestrians be-
low, unlegs traflic is intercepted by watchmen or otherwise. This may
necessitate keeping a watchman at the coil or reel. When stringing
wires for long distances, precautions shall be taken to prevent the
possibility of vehicles or pedestriang coming into contact with the
wires at the intergecting streets or highway erossings.

(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 lowered by means of a hand-line, using a proper receptacle,
if praetieable. Also tools and loose materials should not be left ab 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 obstructions 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 conspicuons to traffic.

(d) When working overhead or hoisting or lowering materials above
places where traffic occurs, 2 man should be stationed to warn
passersby.

(e} Where traffic is light, warning signs may be used in lien of
watchmen, 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 observed in connection with any
electrie equipment or lines. Any imminently dangerous conditions shall
be guarded until they can be made safe.

History: Cr, Register, January, 1968, No, 145, eff, 2-1-§8,

B 145.03 Underground lines. (1) 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 displayed in a Joeation conspicuous to the traffic until
permanent covers are in place or the excavations are filled.

(a) Hxception: Red lights are not required on private right of way
or at other locations mot accessible to vehicular or pedestrian traffie,

{2) TrsTING FOR GAS. (a) Do not enter manholes until you have
assured yourself that the manholes are free from dangerous gases,
as indicated 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 accunmlating in the manhole in danger-
ous quantities.

(3) WATCHMAN ON SURFACE AT MANHOLE. Where any hazard to the
workmen is involved observe the following:

{a) Do not enfer a manhole unless a man is stationed at the sur-
face.

(b) Do not leave a manhole unwatched until all workmen are out.

{4) AvoipING FLAMES. (a) Do not smoke in manholes, and avoid
as far as practicable open flames or torches in or near manholes.

(k) If it is necessary to illuminate a manhole, electrie lights only
should be used. When doing this, it should be known that the leads,
sockets, and connections arve well insulated and in good condition in
order to avoid the possibility of a spark. Special attention should be
paid to the sparking of any motors used for ventilating purposes.

(c) Avoid sparks in handling live parts or cable gheaths, and
avoid igniting the flux in soldering and wiping joints. In using hot
paraffin see that it does not reach a temperature at which it will
ignite. )

{d) In central-office cable vaults. testy shall be made for the pres-
ence of gas before using exposed flames, and such flames shall not be
used in vaults where gasg collects.

{b) PuLLiNG cABLus. When pulling cables, make sure that the gear
cannot slip so as to injure workmen, Avoid the danger of having the
handg drawn into the tackle by the pulling line.

(6) REFORTING DANGEROUS CONDITIONS. Promptly report to your im-
mediate superior any dangercus econdition of your own or other util-
ities, whether observed in underground or overhead construction.
Particularly report unsanitary conditions, gas, or missing cable tags in
manholes and abnormally sagging wires or broken supports in over-
head eonstruction.

History: Cr. Register, January, 1968, No, 145, eff. 2-1-48,
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INDEX

Yolume No. 1
References are to sections unless otherwise noted. The following abbreviations are

used : Def, for definitions; Chap, for chapier.

A

Abandoned lines, E 121.04(2)(c)
Accessible (def, 1) E 101,02
Aceessibility of
conductors in manholes, T 129,04(1)
fuses, B 117.061
grounding conductors, B 103,08(1)
lines, I 121,03
live parts, I 118.02(2)
manholes, E 129.01(3)
overhead lines, B 121.08
station eqmpment E 118.02(2), E 117.0%, It
118,01(3) & (4)
supply lines, B 121,03
awitchboards, E 118.01, I 143,01
switches, B 117.01, E 121.07{1)
underground lines, ¥ 128,01
working space, & 112.06
Acid, 18 114,01, B 143.01(5)
iumes B 111.01(2)c), B 112 04(2), B 114.02
resistive coverings, Iu 114,
Additions, application of Drdem to, B 20,13(2)
Address lists, & 141.01(3} (n), B 144,02
Adjustable speed motor, B 113.01(5)
Adjusting lightning arresters, | 119.05(2
Administrative authoerity (def. 3), B 101.02, 2,02
application and waving of rules by, & 20,183
Alive (def. 4), B 101.02
by leakage, K 140,03
Allowable
fibre stresses wood poles, B 126.02 (Table 19)
unit stresses, steel, & 124,02 (Tzble 16)
Alternating—Current circuits, I 108.02(2)
ground connections, B 108.07
made eleetrode, ¥ 103,08(4)
anchors, E 103.08(4)
grounding, B! 103.08
grounding conduector, E 103,06
gize and capacity, E 108,06
ground resistance, E 103.09
Anchors and guys, I 103.08{4), I5 128,03
Angles in line, strength, E 126.03(1)(d)
loading at, K 125,08(2)(d)
use of guys with, It 1£8,03({1}
Antislip treads, E 111.03(5)
Antenna, eommunity (def. 23), E 101.02
cenfliet (def. 38), I 101,02
Apparatus
location relative to elimbing space, B 128.07(4)
Apparent sag, of span (def. 135(b), It 101.02
at any point {def, 135(z)), E 101,02
Appliances, electrical (def, 8), E 101.02
branch circuit (def. 12), I 161.02
fire-extinguishing, B 111,04
Application of loads, E 125.03(5)
Applieation of rules, B 20.13, & 103.01,  110.01,
B 120.01, & 104,01
communication eireuits, E 143.06(1)
grounding, B 103.01
intent, & 20,13{1)
killing equipment and lines, B 142.04
meters, | 143.02

overhead lines, B 143.04
protective grounds, F 142,05
series street lights, B 143.06(1)
specialized work, Chap. 143
supply equipment, B 110.01
temporary installations, ¥ 20,13(3)
testing, B 20,18(4}, I 143.03(1)
tunnel and subway, K 148.08(1)
underground lines, B 143.07(1)
walvers, B 20,18{1}
Approval of lines, B 122,05
Approved (def. 7), I 101.02
materials, B 20,11(1)
methods of installation, B 20.11(2)
Arcing at insulators, E 127.08
Arcing parts, E 117.08, B 118,05
guarding, I 119,05
lightniag arresters, I 119.05
precautions, B 142.01(6)
ghielding, 11 117,08
Arcing shields, E 113.02(4}
Arc lamps, B 128.07(5)(f)
Armored eable
grounding, It 103.08
Arrangement of equipment Chap, E 111, B 121,07
lines, F 141,02(4)
station and substatlons, Chap, E 111
switehboards, Chap. & 118
switches, Chap, E'117, K 121.07
Arresters Lsee Hehtning arresters), B 103 ()2(2)(f),
E 103.10(8) (@), B 111.05(4), Chap, 119
Artificial grounds, K 103.07(8), & 103, 08(4) E 103,09
Assumptions for stress mlcu!atlon, B 126,01
Attachment of
conductor to insulator, I 126.02(5), E 126.03(8)
lightning rods, B 103.10(1){d)
wires and grounds, B 142.03(8)
Attachment plugs, E 111.02{4)
Attendance, E 141,02
Authority (def. 19), E 1
in charge of oimruhon, E 141 01(6)(a)
of deputy, E 141.01(6}(
Authorization
for work, F 142,02(4)
Automatic {def. 11), E 101,02
Automatic cutout and grounding conductor
B 103.06 (1)
Auxilizries, E 113.08(3)
Availabiliby of water pipes, It 1
Averaging, adjacent poles, E 126 02(1) (a)
span length, I 126.08(4)
Avoiding, flames, I 143.07(5)
shock, I 142,03
Avoidance of conflict, I 122.02
Avoidance of current flow over grounding condue-
tor, I 103.02(3)

B

Bare, conductors, E 116.03
Bare grounding conductors, E 103,06
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Bare parts, separation of, E 112.06, E 118.06
Barriers for
conductors, B 112,05(3)
coupled machines, I 113.03
disconnectors, I8 112.05(8) (1)
protection of trafﬁc 15 142.02{8)(a)
rotating machmery, E 112.03(1), E 113
switchboard eqmpment E 118.05, B 118 07(1)
testing, E 143.08(%
use of employees, E 148.08(5)
working space, It 112,05, & 123.08
Baskets, worlk frem, T 142,03(1)
Batteries, Chap, 114, E 143, 05(1), E 145.01(9)
emergency hghtmg, E 111.0
Battery rooms, Chap. 114, E 145 01{%)
floers, B 114,08
’ guardmg live parts, E 114.08
llumination, 1 114,0
smoking in, B 143, 01(5) 1" 145.01(9)
supply statmns ¥ 143.01(5}
supports in, |t $14.05
ventilation, B 114.03
wiring in, B 1140
working in, T} 143, 01{5), 145.01(8)
Belts, guarding of, B 112,01
safety, B 141 02(7) E 142.01(10),
E 146.01(4)(b)
Blasting, tunnels, 1 143,08(12)(c)
Blocking switches, i 117. 01{2; E 117.05(2)
Bolts, I 123.10(6) (d), & (N4
Bonding, I 113.03, & 122,06(2)
Braces for, crossarmy, It 126.08(£)(b), E 126.04 (8},
E 128.01(2) (b)
poles, B 128. 03(1), E 148.04(2), Tt 145.02(1)
racks, B 126.63(5)
Brackets and racks
conductor separation cm, T 123.06(1)(d)
Grades B and C, Ix 126.02(4)
Grade D, & 126.08(b)
Branch cirouits (def. 12, 18, 14, 16), E 101,02
Branch connections for conduetors, K 128,06(2)
Bridges
econductor clearance, B 128.05(4)
conductor separation, I 123.06(8)
guards under, E 128,10(6)
Bridging series lamps, B 143,05(4)
Brushes, handling of, B 143.01{4), I 145.01(8)
Buckarms, B 128.07(5), T 128,08(4)
Building (def. 15), B 101.02
as conductor supports E 123.04(3), E 128.01(8)
clearance of conductors from, E 123.06(3
separation of conduciors at’mche& to, E 128.06(2)
yards and general safety, I 111.0
Buried grounds, B 108 07(2) & (8), }1. 103,09
cable, E 120.06
Burns, protectlon from, It 117.08(1
Busg bars, E 116.03, 'E 118 05(1), E 118,061},
E 118.07(3}
ground, Tt 108,02(2), It 103.06(G)
Buahmga, E 113,04(2)

L 144,05,

C

Cabinets (def. 17), Tt 101,02
grounding of, E 117.09
Cable (def. 18), W 101.
Cabled service drops, I} 126 04(5){d}
Cables
honding, E 125,06(2)
communication, & 128.10(7) (a),
grades B and C, B 128.02(7) &
grade D, B 126,08
grade N, E 126.04
injury, £ 143.08
installation, 1 116,04, £ 116.05(2), E 143.07,
Chap. 129
ltve, in manholes, B 143.07(8)
logation in manholes, B 129.04
poriable, inspection, E 143.08(8)
protection, I 129.08
underground, E 129.04

& 126.02(9)
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pulling, E 148.07(6), E 146.03(5)
splicing of live, It 143.07(8)
strength, of communication, E 126.02(9)
supply lines, It 124,02, T& 126.02(7)
construetion, E 124 02
covering, It 128,10{6)(a)
grounding, E 103, 02(2) (d) & (e)2., B 126,02(7)
Insulation of, B 126.02(7)
messengers for, E 126,02¢7), (9) & (10)
pole strength for, 15 124, 2(1) F 124,04
specially installed, I8 124,02, E 126.02
splices, I 126.02, Chup. 129 I3 143.07(8)
strength, B 126, 02(7) (9)
supports in manholes, I8 128.03(7)
testing before workmg on, B 143,07(8)
underground, aceessibility, Chap, 129
accessibility, E 129.04(1)
protection of, I 129,054
spacing of, E 129,08, & 129,05
supports, i 129,03
unidentified, & 148.07(7}
Cable vault (def, 19), T& 101,02
Caleulation of stresses, Chap, 125, Chap. 126
Capacity
disconnectorg, E 117.05
switches, E 117.06
Care, exercising, B 142,01(8), E 143.08(2),
B 145.02(6)

live parts, It 142,01(5), K 143,04(6)
near live parts, E 142 01(5). B 148.04(6)
supply lines, £ 145.02(6)
Carrying tools, It 148.08(6)
Casings, E 116.02(1)
Catenary construetion, It 128,10
Cedar poles (see poles)
Chestnut poles (see poles)
Character of construction ete,, K 2¢,10, E 20,12
Checking conditions testing, B 148,03 (8)
Checking grounds, E 103.09
Chief aperator, I 141.01{6)(a)
authorization from, B 142.02(4)(a)
eommunication lmes ¥ 148.06(2)
deputy, E 141,01(8} (b)
diagrams, I 241.02(4)
duties, B 141,01(6), B 142.02(1)
official in charge, B 143.06(2)
Teporting eircuit trouble, E 148.01(8}
Choke coils E 119.05(3)
Clirenit-breakers {def. 21), E 101,02, E 111.05(1)
arrangement, B 117.01(1)
grounding, E 112,04, E 117.09
guarding, E 112.05, E 117.10
installation, Chap. 117
location, Chap. 117, X 117.02
protect‘lon required, I8 111.05(1)
where required, It 117.06
Cireuita {def. 20), E 101,02
commyinication, It 148,06
constant current, B 128.01(2)
disconnected periodieally, E 143.05(8)
fusing, B 127.06
grounding, Chap. 103, E 103.02, E 11542,
T 115.01(2) & 3), £ 118.06
operation of, by employees, T 142,02{4}(b)
power, central uﬁ’lces, B 145.01(7
protection of, E 115.01(2), E 116 0L(1)
E 116.02¢1), E 111,06, & 119,01
series, handling of E 142.08{9)
switches on, B 117.0
tagging, B 142. 02(6}
Classification of
eircuits, B 124.03
supply cables, I8 124.02(1)
voltages, T§ 122, 91(3), B 123,09(1)
Ciearances, Chap. 123
basic
vertieal, I 122,03(1)
wire-crossing, I8 128.04{1)
branch conneetions, E 128.056(2)(b)
eable, B 128.01(8)
eircuits, constant—current E 128.01(2)
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cenductors
above rails and ground, ¥ 123.03
at supports, E 123.08 )
from buildings, I 123.06(3)
from bridges, It 128.05(4)
from conductors of another line, § 128.05(1)
from floor, K 112,0 :
{rom ground, E 123 03, It 128.05{11)
from light standards, B 123,05 (6)
from other conductors at crossings, £ 123,04
from polesg of ancther line, B 128.05(2)
from scaffolds, B 128.05(3) (¢}
from signs, B 123,05(6)
from stored material, 1§ 128,05(8)
from swimming pools, E 123.06(12)
from tanks, B 123,05(8)
from trees, I 123.05%7)
from wells, I 128.05 10)
in ground, cahles, E 129,056
in manholes, E 129,04
lateral and vertical
climbing space, B 123.07, E 123.10
communication, & 128, 10(5) & (6)
eonductors not in conduit, £ 123,10{(2)
from supports and other wires, E 123.06{1)
(o), E 123,10
mechanical protection, £ 103.06(3),
E 128.10(8)
pole steps, £ 123.10(1)
power wires on poles E 128.10(4), {5)
separation, E 123,06()
working space, E 123.10(1)
longitudinal rl.ms, I 123.07(7)
neutral, E 128,01(4)
on bulldmgs, E 123.060(2}(c)3, B 128,06(2}
on bridges, 1 128.0 6(8)
on pole lines, Chap, 123
on racks, B 123.06(1)(d)
open not in conduit, 1 123,10(2)
connections on poles, It 128. 0642)
constant eurrent circuits, It 128,01 (2) E 128.07(5)
duets, from other structures, B 129,0 2(6)
employees from, arcing parts, B 142,01(6)(b)
high veltages, E 142,08(2) & (3)
guerds, from live parts, It 112.05
hand, It 128.07(4)
inereases for, flexible supports, B 126.02{1)(f) 2
high voltage, E 128.03(2), I 128.,04(2)
large sags, E 123.03
long spans, I 128,03(2), E 123.04(2)
suspension insutators, H 123.08 (2), E 128.04(2)
maintenance of, | 20,12, Tt 123,01(5)
metal sheath cables, E 123.01{3)
minimum requirements, E 20.01, E 120,02
poles, from conduciors on another line, B 123.05(2)
{rom curbz, ¥ 123.02(8)
from hydrants, I8 123,02(1)
from rails, | 128.02(4)
{rom sireet corners, E 128.02(2)
pole steps above ground, I8 128.01(1) (e)
street lamps above ground, T 128.07(5)(b)
from buildings, ¥ 128. 07(5) (c)
from poles, 1% 128.07(5) (a}
supply ergulpment from communication equip-
ment, Ii 128,09(5), K 129.08(1)
trolley contact conductors
above ground, I 128.08(1}, I 128,10{1) & {2)
above rails, w 128.0 03(1)
from cther wires at cressings, It 123.04(1)
Climbers, E 143,04(6)
Climbing poles, E 143,06(3)
Climbing space {def. 22), E 101.02, E 123,07
dimensiong, It 128.07{1) & (5)
longitudinal conductors, B 123.07(7)
obstruetion of, & 123,10(1), E 188.07(2)
past apparatus, T 123.07(4;, E 128.07(2)
through conductors, B 123.07{)
verticul conductors, ¥ 123,07(8)
with buckarm construction, E 128.07(6)
with racks, B 123.07(7)
with ridge pins, B 123.07(9)
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Closing cireuits, & 142.02(7)(b)
Clothes E 141.02{5)(a), E 142.01(8)
Clothing, suitable, B 142,01(8)
Communication eable strength, E 125,02(9)
Communication circuits classed as supply circaits,
clearances, E 123.05
grade of construction, 14 124,03(3)
guarding of, E 128.0%(2}
used in operation of supply lines, B 124.03(3)},
E 128,08
Communication conductors, B 126.02, E 126,03,
E 126.04(9)
climbing space, 13 123.07
crogsarm separation, B 123.69
strength, It 126.62
unguyed at railroad erossings, B 125.03(3)(d)
vertical and lateral conductors, & 123.10(0) & (6)
Communication lines {def. 24 & 105), E 10192
alone, T 124,03, £ 126,04(9)
cieamnce above ground and rails, I 128,03
clearance from other wu'es E 123.04
climbing space, I 123,
concerned only with other cominunication fines
T 124.08, B 126,04(9)
conductor sizes, E 126.03(9)
crossing over troltey contact conductors, Td 124.03
crussmg rmlways, grade of construction, B 124.08
inspection of, 1 121,04
maintenance of E 121.04
minimum sizes of
crossarms, B 126.03(4)(b)
ping, B 126.03(6)((:)
poles, E 126.03(1} ()
wires, B 126,03({9)(b)
transverse and longitudinal strength,
E 126.03(1)
underground, I 129.02(4), T8 129,05
fire alarm lines, B 124, 03(4), I 128 08(1)
grades of construction, E 124.0
grounding, isalation or pmtectlon of, E128.08(1)
joint use of poles, B 122,08, B 126.02(7)
rules for employees, E 145.01
rules for employers, E 144,01
supporting struetires for, K 126.08, E 126.04(1)
Community antenna (def, 28), I 101, 02
Commutators, & 113.02(4)
Complaints, o 2.02(h)
Compliance with orders, E 20,13
Compliance with building code, B 111.08
Compression members unsupported length,
I 126.02(1) ()6
Compression ratio (sf.eel) D 126.02(1){e)
Concealed (def. 26), E 101.02
Conerete poles, E 126, 02(1) (b)
Condensers {see capacitors)
Conductance of grounding conductor, £ 103.06
Conductors (def. 26—33). E 101.02, Chap. 116
accessible, K 129.04
attached to bulldmgs, B 123.05(3)}{c)
attaching, E 142,03(8)
attpchment to insulator, B 126.03(8)
bare, E 116.02(3}, B 116, 02, Tt 129.07(1)
branch eonnections, E 128.05(2)
clearance (gee clearnnces)
conflict (def. 338 & 40), It 101.02, E 124.02(5)
connecting lightning arresters, B 119.03
contact, clearance above ground, & 123,08
T 128.1001) & ()
high voltage, B 128.16(2)
jointly used poles, B 123.09(5}{c)
supportg for, E 128.10(1
third rails, protection of, E 128.10(3)
cradles, B 126,02(12}, E 126,04{8)
damage, E 116.05
different veltage on same crossarm, B 123,06
exposed to higher voltages, [§ 116.01(3)
fallen, protection. from, £ 142.02(8} (b)
fastenings, strength of, I 126.02(5)
fire-alarm, IS 124. 03(4)
Aame prooﬁng, E 116.02(2)
form of guards, § 116,04(2)
fuses, 5 116.01(1)
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fuges in ground, K 116.01(2}
grade of conatruction, B 124,08, E 126.02(6)

B & C, E 126.02(6), E 126.02(8)

D, E 126.08(9)

N, E 126.04
grounded, fuses in, & 116.01(2)
grounding, ingtallation of, E 103.06
grounding, Chap. 103, E 119.03, E 121.06
guarding, E 112,05, E 116.02, E 116.04
identification, B 116,01(3), B 128.{]6(1), E 129.09
in high temperature, B 116.02(5,
insulation of, B 112.05(3)(e), E. 116 02(5),

B 123, 10(4) H 123, 10(6)

isolation, B 112. 05(3), 118, 03
Iateral (def 100, 101}, I 101.02
lightning protectlon, B 126.02(6){c), E 126.04(6)
loading, E 125.01
location in manholes, 1 129.04
location of vertical and lateral, T0 128,10(1)
longitudinal runs of, proteuted B 123.07(7
materia.% )E 126.02(6)(a), E 126,02(9), E 126.04

mechanical protechon, E 128.10(8), X 129,08(2}
metal sheaths, B 116.04(1)
minimum sizes, B 126, 02{6) (h)
neutral, E 128, 01(4)
not in condult, B 123.10(3)
over bulldings, T 123,05(3) (d)1
paired communication, E 126.02(10)
protection of, E 116.01, E 126.02(6)(a}2
againat contact, B 115, 02(8
breakage, B 126, 02{1)(f} & (B), & 128.02(2)
damp locations, E 116.05(2), E 125,06(1)
from falling trees, E 128,02(1)
hazardous locatmns, E 116,05
heat, B 116.02 & (5)
high voltages, I 116,01
magnetle force, B 116.02(8)
mechamcal injury, B 116.02(1), B 116.04(1}
E 123.10(3
overload, & 116.01(1)
sags, & 126.02(8)(d), E 126.02(10)(a)2,
15 126.03(9) (d), B 126.04{5)(c)
saga, at same supports, B 123.09(2)(::)
separation
from communication eqmpment E 123,09 (5)
from stored equipment, E 123,02(7)
from signs, B 123, 05(5)
from tanlks, B 128.06(9)
from trees, I 123.02(6)
from Welis I 1238.05{10)
in any dlrectlon, E 128.09(5)
in manholes, E 129.04
on bu;ldmgs,  128.06(%)
on bridges, £ 128.06(8)
on poles, It 123.06
on racks, B 123.05(1) (d)
when attached to bridpes, E 123.06{3}
when attached to buildings, B 123.05(3) ()3,
E 123.06{2)
gervice, It 126.04(5)
size for grounding, E 103.06
size, minimum, K 126.02(6)(h}), B 126.03(9),
E 126.04{4)(b)
slacl, taken up, I 123.01(5)
apan lengths T 128.08(1), E 125.08{4)
splices and taps, B 126.02(6)(e), B 126.08(4)
storage-battery rooms, Chap. 114
strength, 124,03, E 126, 02, B 126,03, E 126,04
supported by suspension insulators,
E 123.04(2)(c)
supported by trees and roofs, B 128.01(3)
tensions, maximum, I 126.02(6}{d)
terminal construction, B 129.08(4)
third-rail, I 128,10(3}
troltey contact, X 126.02(6) (£}
twisted pair, E 126.02(10}
undergrouad, clearance, of in manholes,
E 129.04(3), B 129.05
guarding of tive parts, B 129,07
location of, E 124$.04, K 129.05
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mechanical proteciion of, E 129.06, E 129.08
separation of, E 129.04(3), I& 129.05(1)
supports for, B 129,03(7)
unustal supports, B 128,01(3)
vertical (def. 168}, E 101.02, I 123.09, E 123,10
vertical separation, B 128.09(2) & (4)
Conduit {def, 35), E 101,02
for grounding eonductors E108.06(3),5128.10(1})
grounding, K 103,08, E 108. 04, B 108.08(1) & (2},
T 115,01(2), B 116,01(3), E 116.05,
I 126.06(2)
grounding noncurrent-carrying parts, B 103.04
hazardous locations, B 116.05
in stations, E 114. ok
service entram:e, E 103.02{2}{b}
use of, ¥ 103,06(3), £ 11501(2), B
E 116.05(1,

Conflict (def. 38, 39, 40) E 101.02
antenna {def, 38}, B 101,02
avoidance, K 122.02, E 192, 03(8)
conductor (def. 39), E 101.02
grade of construction for, I} 124,03
how determined, E 124.02(5)
structure (def. 40}, I 101.02
Connections, attaching to live parts, E 142,08(8)
Connections to be avmded E 103 07{4}, E 108,10
Connectora (def. 41), B
plug, B 111,02(3) & (4), E 118.07(2)
geparable, 1 111.02(4)

116.01(3),

. Constant-current (::rcuits (series}, B 124.03(1)

clearances for, E 123,01(2
grade of constructlon, I 124.08(1)
insulators for, B 127.07(1)
Censtruction of
duct system, E 129.02
lines and equipment, E 20.10, E 20,12, B 121.01
manholes, It 129,03
railways, K 128.10
Construction, grades of, E 124,03
Contact conductors (trolley) B 124 03(2), I 125,08
(2)(b), | 126. 04(7), 7 128,10
surface, It "103. 08(3)
Controt apparatus
cireult protection for, I 118.01(6), | 113.06{1)
equipment, B 118.06(1}, E 117. 01( y|
Control of
oll switches, E 117.02
remote, B 117.01(1), E I17.02, E 117.05(2),
T2 119,02(2)
rotating machines, I 118.01
Controllers (def. 42), E 101,02
arrangement, B 117.01(1)
Cooperation, between utitities, B 122.08(2)
to avoid hazard, E 122 02, K 122,08
Cooperative study, E1 03( )
Corner poles, E 123, 02(2) E 126.02(2)
Corrosion of eonductars, E 114.08, B 126.02{6){a),
B 126,03(9) (a), B 126.04{4){a)
Corrosive vapors, Chap. 114
Coupled machines, # 113,03(2)
Covers for, enctosed control equipment
live parts, B 112.05(3)
manholes, & 129,08{6)
Cradles, B 126,02(12), I 126.04(8)
Crecsoted poles (signs on), E 121,05(8)
Crossarms
at ends of high grade construction, E 126. 02(4}
at ends of transversely wealk sectwna 1 126.04(3)
braeing for, B 126.02(4), F 126.08(4), I 126,04 (3,
B 128.01(2)(b)
dimensions, E 126.02(4}(d), B 126.03(4),
E 126.04(3)

double, B 126.02(4)(e), E 126.03(4), E 126.04(3)
grade of, E 124,04(2)

grade B & C, E 126.02(4)

grade D, K 126.03 (4)

grade N, B 126,04(3)

loading, E 125.03(1)

location, B 126.02(4) (f), B 128.01(2)

material, B 126,08(4

minimum size, B 126.08(4)

separations, It 123.0%
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size, B 126.02(4){d}, I 126.03(4}), E 126, 04{3)
steel, B 126.02(4)
strength E 126,02(4)(c), B 126.08(4), B 126.04(8)
Crossings
average pole strength, not appllcable, E 126.02(1)
average span not appllcab]e, K 125.08(4)
communication over rallrnad E 126.03
supply conductors, It 123,
trolley cuntact E 128. 02(10) ()2, B 126.04(T)
clearances, E 1
eradles, T 126. 02(12), E 126.04(8)
double, E $24.02(4) (c)
grade of nonstructlon at, B 124,02(4), B 124.03,
E 124,04
shori-span construction, It 128.02(11)
supply lines over, communieation, ¥ 126.02
railways, 2 126.02
underground, E 129.04, E 129.05{2)
Curbs, clearance from, B 123.02(3)
Current-carrying parts (def. 44), £ 101.02,
i 121.05%1)

isolation, guarding & marking, E 121.05(1)

Current transformers, bridging of, I 116.01(1),
E 148.02(5)

grounding, T 103,04, B 115,02

secondary circuits, I 116.01
Cutout

box (def, 46} .E 1010
Cutting into insulation, D 142.08{1)(d)

D

Damp locations, eonductors in, E 118.05{2)
grounding station, egquipment in, B 112,04,
Dangerous conditions (see hazardous)
Danger signals, I 143.07(2), E 145.03(1)
signs, B 121, 05(3), E 141.02(9)
Dead {def, 47), B
Dead ends, luadmg D 125.03(3) (e)
strength of const,ructlon at, B 126.02(1)(aq)
use of guys at, B 128.08(1)
Dead-front boards, B 118.07(3)
Defective equipment, E 112,02{1), B 113.01(2)
Defects, in wood poles, B 126.02(1){d)5,
B 126.03(1) (&)
record, B 121.04
reportlng, E 121.04(1)(d), E 148.01(9),
B 143.02(7), I 143.03(7), B 143.04(11),
B 143.05(7), E 143,06(7), B 148, 07(9),
E 148, 08{14), E 145. (}2{9), E 146,03(8)
Definitions, E 101.0!
Deflecting supports us& of puys with, E 126.02(1)(f),
T 128.08
Deflection or deformation of supports, B 126.01
Demand factor (def, 48}, 18 101,0.
Depth of setting poles, D 126, 02(2) {2
Desirability of jeint use, E 122.08(3)
Deteriorating agencies, protection aguinst, E 112,09,
118.06, I 126.02(1)(c)8, E 126.02(18)
Device (def. 49) E 101.02
Diagrams, for chief operator, & 141.02(4)
organization, B 141.01(2)
Dimensionz of, climbing space, E 123.07(1)
T 123.07(5)
working space, It 123.03(2)
Digconneciing means, {def. 50) E 101,02
Diisconnection of fuses, E 117.0
Disconnectors (def. 51), T 101, 02
air break, E 117.05(3)
alignment, I8 117.05(4)
harriers for, ! 112,05(8}{e)
capacity of, Il 117.05(L)
for lightning arrester, I 119.02
for street lamp, E 128,067 (5)(f}
identification, K 112.16(1)
locking of, 5 117.06(2)
opening and tagging, E 142,04(3)
protecting workman by, B 142.02(9)
rating, B 117.05(1)
use, It 117,03, E 117.05(3)
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Distribution systems, grounding of, Chap. E 103
E 103.02

Double crossarms, E 126.02(4)(e), E 126,03(4) (e},
I 126.04(3), I 128,01(2) (1)
Double erossings, E 124.02(4) (e)
Double pins, B 126.02(5) ()
Drainage
{or olt-filted apparatus, B 111,06, B 115.04
of manhates, B 128 03(9}
of underground systems, B 129,02(2)
Drip pans, B 113.06(2)
Driven-pipe ground (made ground), E 103.08{4)(c)
Dueta (def. 53), E 101.02
alignment, B 129 01(&) E 125,02
arrangement, I 129,02(8)
clearance from other structures, E 120.02(4)
construction, B 129.02(1)
gissipation of hent in, 1 129,02(8)
for generator 1eads, E 118.02(4)
grading of, B 129.02(2)
loeation of, 1 129,01(1)
material size and finish, § 129.02(1)
protection of, I 129,02(7)
separation between communication supply,
I 129.02(6)
Dust proof (def. 64), E 101.02
Dust-tight (def, 55), B 1¢1.02
Duties of chief operator, i 142.02(1)
Daties of foreman, I 142.02(2
Duty (defs. 56-60 incl.), E 101.02

B

Earth, resistance between ground part and, £103,09
Effectively grounded (def, 61), £ 101.02, E 108.02,
B 108.02(2){d) & (e}
Effectiveness of ground connection, I 103,07
Eleetrical strength of insulators, B 1270
Electrical supply equipment (def. 64), B 101.02
Tleetrieal supply lines (def, 68), B 101.02, Chap, 126,
B 145.02(6}
BElectrical supply station {def. 65}, E 101.02
Electrical lines on highway, Chup.
Electrie railway construction, E 128, 10
Blectrie sign (del. 62), E 101.02
Eleetrodes, made, 13 103,07(3)
Electrolysis of anchor rods, protection against,
B 128.08(6)
prevention, 15 103,07(1}
Elevated parts, T 112.06(3)
FElevation, working in positions of, I 143.01(6}
Emergencies, first-aid address book, E 141.01{3)(a),
B 144,02(1)
waiver of rules in, E 20,13(5)
Emergency, E 20,18(5)
control, It 113.01(2)
eguipment, ¥ 112.02(3)
illumination, I 111,02
mstallat.lons, E 20.18(5)
methods, B 141,01(8}, E 142.01(1), 1 144.02(1} (b}
rules, It 144.02
Employees, battery rooms, E 143.01(5)
communication systems, aveidance of supply
lines and equipment by, E 145.02(4)
E 145,02(5)
dutles of, K 142, 02(1), B 142,02(2), B 145,01{8)
fuses, nbout I 143.01(4)
inexpenenced and unﬁt, T 142,01(3), E 145,01(2}
instruction, concerning equipment, p 141.02(5)
for first aid, 15 141.01{4), E 144,03
protection of, by disconnectors, E 112,04(3},
B 142.02(9), E 142,04
by greunding, E 112.04(3), E 117.04,
% f‘;lg 05(2) B 142, 04(4), B 142, 04(6)
quallﬁcatmn of, B 141.01(5), E 144.04
rules for, on eommunication systems, I5 145,01
on supply systems, general, E: 142.01
special, B 143.
supervision of, B 142, 01(4)




204

LLECTRICAL CODR

two }tieql}inred E 141.02(2), B 142.08(4),
uninstructed, E 141,02(3)

Employers’
instruction to employees, B 141,02(5)
operating rules, Part §
responsibility, B 141.01{7)
rules, communication system, Chap. 144-145

Enclosed (def. 67), £ 101,02, E 112.05, B 112,07,
E 114,061, EllaO4 D11708 E 1180
Enfercement, I 2,02(3)
Enforcement of rules by distribution of rules books,
E 141.01{1)(a)
Entering manholes, B 129.02(6) (L)
Equipment (def. 68), | 101,02
accessibility of connections to, B 128.06(2)
and wire runways, grounding of, 10 103,03, ¥ 163.04
emergency, & 112,02(3)
for worlk on live parts, E 112,07
grounding during repairs, I5 112,04(3)
grounding of, ¥ 1{3.08, 108.04, E 108.05,
E 112, 04 T 121,08, E 128, 01(1)(&)
guarding (see guardmg)
identification (see identification)
inspection of, F 112,
isolation, B 111.05, & 112.06, It 114,01, F 115,04,
IS 121.05(2)
live, handling of, I§ 142.08
on poles, 18 115.04, E 128.07
permission to worl on, E 142,04(5)
request for killing of E 142.04(2)
switchboard, E 118
tests of, It 112 02(3), E 121,04 (1) (e
Existing installations E 20,13
Bxists, station and substation, B 111,03(4)
Exposed (def, 74), % 101,02
communication lines, E 140.08
conductors, B 118.01{3)
to higher voltage, E 116.01(3), E 142.08(1)(c)
Extension, apphcatlon of rules to, ¥ 20,13,
E 122,022
Bxternally operable (def 75), B 101.02
Extinguishers, I 111.0

r

Factor of safety, E 126.02
Factory tests of insulators, I 127.06
Falling objects, B 143,04(%)
Feeders (def, 76), E 101,02
electrie railway, B 124.03(2)
protection of supp[%, Chap. 11¢
Fences, £ 111.01(4), & 112.05(8)(c)
Field rheostats, & 115,06
Tire alarm
conductors, E 124.08(4)
Fire exz'.iiri ui};;}hfrs, E 111.04, & 141.02(6), & 142.01
Fire hydrants, horizontal clearance, X 128,02(1)
Fire proof constructiocn for supply stations,
B 111.01(2)
Fires, protecting of poles against, E 128,02(5),
B 128.01(1){a}
Firat aid, ins:]iguction, B 141,01(4), E 142.01(1),

uutﬁts D 141.02(6) 1) E 144, 05(1)(11)
tules, T 141, 01(8){h), E 1440
Fittings (def, 77), B 101. 02
approval, I 20.11
Fixtures, lighting, sockets and lampholders or plug
receptacies, E 111.02
Flame-proofing, It 116.02(2)
Flammable gas and flyings, B 111,01(2){c),
E 112.04, B 112.08(1), B 113.06(2), It 114,02,
I 11603, B 116.05(1)
Flash-over voltage for :nsulntors, F127.04, £ 127.05
Flat surfaces, wind pressure on, E 125,03 (ZJ(c)
I’lexible line supports, I 126.02(1)
Flexible metallic tubing {def, 78), E2 101.02
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Fieor, B 11L.03(5)
surfaces (see mais), K 112.05(8)({), & 114,06
Floors in storage—battery rooms, B 114.05
Flying taps, E 123.92(2)
Foreman, duties of, T 142.02(2), T 148.08(4),
R 1456,01(5)
Foundation for, duets, B 129,
poles and towers,  126. 02(2 E 126.03(2)
rotation machivery, E 111.0
Frame switches, IS 113.02(2)
Fumes (sea also determratmg agencies) I 111, 01(2)
I6 112.04(2}), K 114,
Fuses and Circuit breakers
arrangement, B 117.01(1), & 117 07
digconnected by swikeh, B 117.07
enclosure, It 117.08(1), E 117,10
grounding of cases, E 103.04, & 117,02
guarding, K 117.08(1), E 117.09, B 117.10
handling of, I8 117.0
1dent1ﬁcatmn, B 117, 01(1) I; 118,04
in ground conductors, B 103 06{1), B 116.01(2)
instaliation of, B 117.01(1)
on swltchboard E 118.06(2)
where required, ¥ 116,01(1), & 117.06
working on, F 143.01(4)

G

Galvanizing, It 108. 08(4} E 126.02(13)
Garage (def, 79), E 1
Gas, ﬂammable, B 111 01(2), E 112,04(2),
E 112.08(1), E 118.06{2}, B 114.01,
E 115,03, 116.05(1)
jn underground systems, E 129,08(4), E 143.47(3),
B 145.08(2)
piping for grounds, K 103,08{1)
General precautions in operation of supply & com.
munication lines, Part 3
Supply line operation, Chap, 141, 142 & 143
communieation, Chap. 144 & 145
General requirements, Chap. 20
General requirements for supply stations, Part 1
General requirement for overhead and underground
lines, Part 2
General use switch (def, 157), B 101,02
Generators (see motors}
leads, B 116.02(8) & (4)
protection of, B 113,01, I§ 117,06
Gloves, insulating, E 112.07(1), B117,07, K 141.02,
E 142,08, B 148.05(3)
Goggles, F 113.02(4), E 141.02(6}, & 142,03
Good practice, conformity with, It 120.01(3)
Grade of
additional requirements {two or more conditions),
E 124.02(2)
communication conductors, B 124.02(3), It 124,03
in operation of supply lines, I5 124,03{3)
comimunicalion lines over RR & supply lines,
E 124.02(4)
conductars, Ti 124.03
conductor fastenings, E 124,04(3)
constant current cireuits, H 124,03{1)
eradles, B £26.02(12)
crossirr;as, E4%2)4 08(4), B 124.04(2), I 126.02(4),
fire-alarm conductors, B 124.03(4)
foundations, B 126.02(2), & 126.03(2)
guys, B 128,02(3), E 126.08(8), £ 126.04(2)
B 128.03
insulators, I 124,04(3), Chap, 127
joint poles at crossings, B 125.08(3)
lightning protection wires, E 126.04()
neutral, B 123,01{4)
order of grades, It 124, 02(3)
ping, I 124.04(3), E 126.02(5
pﬂles and towers, B 124, 04(1), E 126,02(1),
I 126.04
railway feeders, B 124.03(2)
supply lines, B 124.02, 1} 124.03, I 126.04(1)
supply services, F 126.04{5)
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suppotting structures, I 124,04
trolley contact conductors, B 124,08(2)
under two or more conditions, E 124,02(2)

Grades of construction

B & C, B 126,02
D, & 126,03
N, E 126.04
neutrals, B 124,03(5)
relative order of, E 124.02(3)
required, at conilicts, & 124,02(5)
at crossings, I 124.02(4)
short span construction, E 126.02(11)
two or mere conditions, B 124,02(2)

Ground

ag part of circuit, B 121.05(8)
busses, B 103.02(2){b), E 108.05(6)
checking, B 103.09(2}
clamps, B 103.08(2)
connections
artificial (made electrode), E 108.02(2)(b},
T 103.07(8), I 108.08(4)
at building serviee, 1 103.02(2)
contact surfaces, E 103.08(3)
direet eurrent, B 108.02(1)
for alternating-current systems, E 108.02(2}
for direct-current systems, E 108.02(1}
gae piping, E 108.07(1)
guys, It 103,08(4)(e), 1 128,08
individual services, I 108.02(2)
limited piping, E 108.08(1) R
location of (for noncurrent-carrying parts),
E £03.03, B 103,04, E 108.05
method of making, B 103.08
multiple, It 108.02(2) (), B 108,07(4)
number, B 108.02(2), I 108.07(3)
piping, & 103.07(1), E 103.08{1)
Tesistance, E 103,00
to building frames, It 108.07(2)
0 piping systems, E 1038.07(1)
to railway returns, It 103,07(4)
within buiding served, Tt 108.04(4), ¥ 103.08(1)
datectors, grounding conductor for, 1§ 103,06¢1)
where required, Chap, 115, E 115,06
resistance, B 108.09(1)
checking, B 108.09(2}
limits of, E 103.09
standing on, E 148.08(5)
wire, E 103.06

Grounded (def. 82), E 101,02

anchor rods, E 128,08

circuits, ¥ 103.02

eircuits, testing, It 142.02(7) (e)

conductor, continuity of, 1o 103.08, B 116.01(2)

switch in, B 117.03

guys, B 108.08(4) (e}, E 128,03

system (def, 85), E 101,02

Grounding, Chap, 103, ¥ 112,01, E 121,01, B 142,05

alternate methods, B 103.07(2)

arresters, & 108,02{2)(f), & 103.06(1), E 163,05

(2yd), E 103.07¢3)(a), E 10310(1)(a),
B 119.04, It 121.06(1)

auxiliaries, i 118.03(8)

cable sheaths, T 108.02(2)(e)2, B 121,08(2),
E 128.02{7)(a)

capacity of, Tt 108.06{2)

cireuits, Chap. 103, E 103,01, K 103.02,
B 116.01(3), B 121.06(1)

circuits worked on, B 118.06(2), E 142.04(8),
B 142,05

conduetors (def, 80), E 101.02

accessible to publie, F 103.06(8)

attachment of, E 103.07, B 142.03(8)(b)

capacity of, E 108.06(2)

cantinuity of, I 103,08

current in, B 108.02(3}

for conduit, cable sheaths and metal raceways,
I 103.02(2) (e)2 ¥ 103,03, E 108.04,  103.05,

for ground detectors, I 108,06{1)

for lightning arresters, B 108.02(2} (f}, B 103,06
{13, I 103.06{2)(d}, K 103.07(3)(a), E 108.10,
B 119.04, E 121,06(1

for lines, 1 121,06{1) & (2)

for fixed equipment, B 103.04, & 102.06
E 113.08, I 121,08
for portable equipment, B 108,05
for rotating machinery, I 113.08
fuses in, B 108.06(1), E 116.01(2)
insulation, B 103.06(3}
joints, I5 103,06(1)
material, I} 108,06{1)
mechanical protection of, F 108,06(8)
neutrals, i 103,02(2)(e)
separate, | 108.10
size of, B 103.06(2)
switch in, 1 103.06(1)
underground. E 103.08(4)
conduit, Bt 108,06 (65)
connections, Chap. 103, E 103.07, E 103.08(2)
coupled machines, B 113,08(2
devices, B 103,07, E 117.03, Il 141.02(8},
T 142.05¢4)
distribution systems, Chap. 103
effective protection measure, E 103,01
electric systems, K 103.02
electrodes (made grounds), & 103.08(4)
enclosed switches, & 103.04(4)
equipment, conduit, raceway, B 108,08, It 108.04
E 103.02(2)(e)2, E 103.05
equipment during repairs, EE112.04(3), E 142.03(8)
irames of
lightning arresters, It 119.04
motors, B 103.04, T8 113.08
awitchhoard, B 103.10, I 118.06
fuse cases, B 117,09
general, Chap, 108
ground detector, B 108.06 (1)
guys, E 108.08(4) (e}, It 128.03(8)
individual systems, E 108.02(2){c}1
in hazardous locations, K 113,05(2)
in stations, B 112,04
instrument cases, It 103,04(8), E 118.08
instrument transformer, I 115,02
in wet places, B 112.04(2), Il 115.08
lightning arresters, It 103.02(2)(), B 108.66(1),
E 108.06(2}(d), E 103.07(8)(n), B 103,10(1}
(a), B 119.04, B 121,05(1)
lightning rods, E 108.10(1)(d)
lines, E 108.02, E 142,04(G)
mackine frames, B 113,08
metal frames, B 103.04, E 112.08(2)
metal poles, Bt 128.01(1)(d)
metal sheath, B 103.02(2)(e)2, B 121.06(2),
I 126,02(7)(a)
metheds, Chap, 108, E 103,08
motor frames, I8 103,04, T 113,08
neutral conductors, E 103.02(2)(e)
non-current parts, E 103.08, E 103,04, B 108.05
E 112.08(2), I 118,06(2), B 117.09
15 118,06(1), | 119.04, E 121.06(2)
on Eg‘r{; (liceited water systems) E 103,08(1)

13

0
2

permenent protective measure, I8 103,01

portable devices, B 103.06

protection in subway work, I 143.08

riser pipes, I 129.08(8)

rotating machinery, E 113.03(1)

scope, 14 108,01

small jsolated plants, Th 103.02(2)(c)

supply conductors, E 103.01

gwiteh, E 112.04(3), E 117.04

switchboard frames, ! 103.04, B 118.06(1)

tersporary installation, I 20,18(8)

to bl{(lii;ﬂ{lﬁng?ﬂl struetures, 1o 103.07(2), E 103.08

to limited metallic bodies, B 108.08(1) & (3)

transformer cases and cireuits (interconnection),
I 108.02(2)(d), T8 103.04(4), It 115.01(2;,
K 115,02, E 115.08

wateépispu eonnections, T 103,06(2), T 103.08(1)

(3)
wires, B 128.10(8)
dy

Grounds

abandoned, I 108,02(3)
arrangement, It 108.02(3), E 108.08, E 103.09
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artificial (see made grounds)
attaching and removing temporary, E 142.04(4),
E 142.04(6), E 142.05
gompleting, B 142,05(4)
lightning rods, B 142.05(4)
made electrodes, F 108.07(8)
wultiple, B 103, 02(2) E 103.07(4)
relocated, Io 103,02(3)
resistance of, | 103 09
separate, B 103
tests for, B 103, 09(2), B 142,02(T)(c}
Guarded (def, 87), E 101,02

Guarding, E 103.06(3), Tt 112,05
:1,!;,'ain(sit3 deteriorating agencies, & 112,09, X 113,05

apparatus in manholes, 16 129,07(2)
arcing and sparking parts, It 112, 08(1) H117,08(1)
circuit breakers, E 112,05, B 117.
conduetor jeints in manhules, E 129 07(1)
conduciors, It 116.02(1), B 116.04, E 116.05
current-carrying paris, B 112,05, It 121,05{1)
equipment, B 113.05(1), B 121.05(2), E 128.07(3)
grounding conductors, T 103.06 {3}
in hazardous locations, I 116.056
lightning arresters, K 119,04
live equipment on poles, B 128.07(3)
live parts, in manholes, B 129.07
in storage battery rooms, It 114,08
of line equipment, I 121.06(1)
of rotating machinery, B 113.02
of supply equipment, K 112,05
of switchboards, E 118.07
of switehes, Iuses ﬂnd circuit-breakers, B 117.1¢
underground, E 07(2)
manholes, & 143, 07(1) Tn 148.07(4), E 145.03(1)
metal sheath, It 118.05(1)
methods of, % 112, 05 1 113.02
moving parts, B 112.03, B 117.08(2)
noncurrent-carrying parts, E 112.04(2),
& 121.05(2)
poles, E 128.07(3)
against climbing, E 121.05(3), E 128.01(1) (b)2
ag?]l)l)l:&‘it mechznieal injury, B 121,05, E 128.01

warning signs, B 1281, 05(3), E 128 01(1){c)
shaft ends, pulleys, belts, 15 1
sireet openings, It 143, 07(2), E 145 ¢3(1)
suddenly moving parts, E 112
switchboards, 1 118,07
third rails, E 128.10(3)
transformers, It 115.083
trolley contaet conductors, I& 123,06(4)(h),
B 128,10(1)
Guard zone (def, 88), E 101,02, E 112.05

Guards
climbing, B 128.01(1){b)2
conductor, 1 116,04
for floor openings, F 111.03(2)
for grounding conductors, E 108.06(3)
for guy wires, T 128,03(5)
for ladders, heads of E 111.03(10)
for live parts, B 118 J02
for manholes, E 129,03
for poles and towers, & 128.01(1)
for protection of traﬂlc, B 142.02(8)(z)
for stairs, E 111,0
for trolleys, at rallroud erossings, B 128.10(4)
under bridges, E 128.14(5)
for vertical conduetors, It 123.10(3)
guy, B 128.03(6)
location, E 112.05
on blllldmga, B 123.06(3) (c}
on grounding conductor,  103,06(3)
portable, T 148.08(5)
railway, B 128,10{b)
rotating equipment, E 113,02(1)
strength, E 112.056
types, B 112,05(3)
under bridges, Tt 128.10(5)

(uides, E 142.02(3)
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Gaying at a distanece, I8 126.02(1) {e), I 126,03 (1) {c}
for communiecation lines at railroad crossing
longitudinal, E 126.03(3){d}
transverse, I 126,03(3)(d)
Guys
anchor rods, F 128.08(7)
attachment, B 128.03(3)
clearances from other wires, £ 123,04
frowm rails or ground, E 123.08
fastenings for, B 128.08(4)
for {lexible supports, & 126,02(k}{e)
for lines in exposed locations, 10 126.02(8)(h)
for steel structure, E 126.02(3) (¢)
general requirements, i 128,03
gradea B and C, I& 126.02(3)
D, E 125.03(3)
N, E 126,04(2)
grounding, & 128.03(8)
guards for mechanical, E 128.03(5)
head, for communication lines crossing railways,
E 126.03(3)(d)
insulation of, B 128.03(6)
insulators for, 1 128,04
location, I 128.03(8)
strength of, E 126.02(8){(e), T 128.03{(3)(d)
take total load, B 126.02{3}(d), B 126.03(3}{c)
F 128.08(2)
used with steel supports, B 126.02(3) (¢}
waood and eoncrete, B 126,02(3}(d)

H
Hand clearance, ¥ 128,07(4)
Handholes (def, 89}, F 101.02
Hand line, speeifications for, B 148.04(5}{e)
Handling connecting lines, £ 142,08(8)(a)
Handling live equipment, ¥ 142.03
Handling series circuits, E 142.03(9)
Hazard, conditions of, T 124,01
Hazardous locutions (def 90), £102.01, B 111.01(2),
E 112,04(2), & 112.08(1), B 118.06(2),
E 114,02, K 115,03, K 116.05(1)
Hazardous loeations, eonductors in, I& 116,65(1)
storage hattery rooms, It 114.02
Head puys (See guys, guying)
Headroom of passageway and working spaces,
111, 03?), E 112.05(1
Heat, dissipation of, in ducts, K 129.02(8)
IIeavy loading, ¥ 125. 02, Ii 1256.03
Height of pinsg, E 126, 02(5) (a)1
High voliuge contact conductors, & 128,10(1)
High voltages, clearance of employees from
1 142,03(3){a)
Highways
clearance of wires over, Il 123.03
clearance of wires sleng, B 123,03
obstruction by poles, 1 123,02
Hoistway {def. 91), It 101.02
Horizontal separation between line conductors,
B 123,06
Hydrants, clearance of poles and towers from,
B 123.02(1)

I

Ice on conductors (See loading), It 126.02
Identification, B 118.

apparatus connected in multxple, E 129,10

circuits, E 113.03(3), B 116,01(3)

eonductors, 6 128.05(1)

equipmens, E 112.10(1)

generators, B 112.10{2)

lines and e(;mpment T 128.07(1}, E 141.02(4)

motors, It $12,10(2)

poles, i 128.01(1) )

station equipment, B 112.10

gwitchboard equipment, It 118,04
Ihumination, If 111.02

of storage battery rooms, It 114,069
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of supply station, | 111.02, B 116.07

of switchboards, E 118.02(2}
Increage in vertical clearance, B 123,08(2)
Indicating position of switches, E 121.07(2)
Induction regulators, Chap. 116
Inspection and repairs, I8 20,12, E 121.04
Inspection of, K 20.12

ground connectiom, K 103.09(2}

lines, 1 121,

le‘tdhlE cahle‘; E 143.08(8)

protective (Ievlces, E 141, 02(‘7) I 144,06

atation equipment, E 112,

supply lines and equlpmeut. B 121.04

structures and equupment, 1 121.04(1){b)
Installation, emergency, It 20.13(5)
Instructing employees, B 141,02(4), K 144.03
Instructions to employees, It 141,02(5)
Tnstruments, groundlng of, & 103.04(8), E 118,08

switchboard, 1 118.
Ingtrument trans[ormers, B 116.01, Tt 115.02,

E 118

grounding, 1 108.04(3)

Insulaled (def. 93), E 101.02
supports, It 142.03(1)

Insulating (def. 94), Is 101.02
conducior supports, B 116,05( }
conduit or molding, & 123.10(8) &
gloveg, ® 112,071}, B 117.07, & L

K 142.08(2), Tt 143,05(3)
guards, B 112.05, ¥ 118, 05(1)
guys from poles, 'E 128.0 3(6)
live parts of switchhoards, 1 118,05(1)
supports, I 1186. 05(2)
weuring apparel, 13 141.02(6)(a), E 144.05(1)

Insulation and g,uardmg, 103 Oﬁ(

Insulation, cutting into, B 142.08(1)(d)
dependence on, K 112.06(3)(e), E 142.03(1)(h},

E 143.04(6)(d)

Insulation for
conductors in hattery rooms, It 114.07
grounding conduetor, B 103.06(3)
lightning protection equlpment, E 119.05(8)
protection of, B 116.02(1)
services, B 128, 04(6} {a)
supply cables, B 126.02(7){a}
terminal bages, B 113,041}
vertical and lateral conductors, B 123.10(8) &

4) & (5

Insulators, arcing at, B 1
are lamp dl‘;curmpctnrs, E 128 Q7 (b))
at crossings, 1 126,03(7)
factory test, B 127.06
flash-over voltages, K 127.04, E 127.05
for communication lines at crossings, K 126,03(7)
for conductery entering stations, & 116.02(4)
for cenductors in damp places, I 116.05(2)
for constant current eircuits, & 127.07(1)
for puys, It 128.04
for nominal line voltage, E 127.07(8)

{for span wires, 1 128,

for suspenslon, 1" 128, 07(5) {e)

grade of, I 124.04(3

grade B, 1 127, 02, I 127.03, E 127.04, T 127,05,

T 197.06
grade D, E 126.03(7)
in strain’ position, [5 127.03, It 128.04
material and working, E 127.02
selection of, I 127.07
strain, 1 127.63
strength, electrical, B 127,08
suspension, inereased elearance for, E 128,08(2),

E 123,04(2)
test voltage, ¥ 127.05
web process, 5 127.02

Intensity of illumination, ¥ 111.02

Intent of rules, realization of, It 20.13(2)

Inter-connection of transformer, E 103.02(2){b)

Interpretation of rules by emplnyer or authorized

agent, T 141.01(1) (L)

Interior ¢onduit grounding, E 103.08, E 103.04

) (6)
142.03(1)(d),

207

Interior wiring system, or grounding of, E 103.08
1 103.04

Introduction, E 2.01, E 103,10

Isvlated {def. 95), B 101.02
switeh in grounding conductor, E 108.06(1)

Tusolated plants (def. 96), B 101,02, E 108,02(2){c)1

Isolating live parts by elevation, B 112.05
switchboard equipment, I 118,07 [6))]
Isolating awitch (def. 97), E 101,02
Izolation by elevation (def. 98), X 101,02
Isolation of, batteries, E 114,02
conductors, E 116.0%
cireuits, E 116.01{3)
lightaingr arresters, B 119,02(1)
live parta by elevation
communication lines, E 128.08(1)
conductors, B 116,03
fusges and switches, E 117.10
lightning arresters, 1 119.04, E 119.05{1)
motors, 1 113,06
noncurrent-carrying parts, It 121.06(2)
oil switches, E: 117.02
overhead lines and equipment, X 121,05
station equipment, E 112,08(1)
suddenly moving parts, E 117.08(2)
transformers, K 115,08, B 116,04

J

Jointly uzed poles, at crossings, E 125.03(3} (b)
extensions on, & 122.01(2)(b)
steps on, It 128.01(1}{e)
Joint poles
conductors on, 16 123.10{4)
grades of constraction at crossings, I 125,03 (8) (b)
Joints, in conductors, E 116,06, & 126,02(6)(e),
E 126.02{7}(1)8
in grounding conductors, E 103,06(1)
Joint use {def. 99), B 101.02
poles, K 122,03
Jurisdiction of municipal code, E 2.04(4) (h)

K

Killing civeuits, E 142, 02(4) (c),E142 03{5), 142,04
equiprent or lines, ¥ 142
lines, B 142,04
parts, B 142,03(6}

L

Ladder space on building, B 123,05(3)(b)
Ladders
guards for, B 111,03(10)
metal reinforced, B 142,03(1){f)
portable, E 142, 01(9)
Lamps
clearance of, on jointly used poles, E 123.09(5)(c)
disconnectors for, 1 128.07(6)(f)
handling of, E 128,07 (5}(1)
in battery rooms, E 114.09
localion of, E 128.07(5)
suspension for I 128.07(5) ()
Lanterns, B 111.02
Lal.eral}fundulcgors (def. 100), E: 101.02, E128.08(3),

Lateral and vertical conductors, E 123.10{4)
Latera{gworlnng space {def, 101), B 101.02, E;123,08,
1

123,10(1)
Laterals, I 129.02(7)
Latticed structures, E 125.03(2)(e)
Legal authority and requirements, Chap, 2
Laws (guoted or referred to), Chap. 123 T 2;02(3)
(a), E 2.02(4)(b)
Leakage from live parts, B 117,08
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Levels, arrangement of relative levels, B 122,01
Lavers, protectlnn from asuddenly moving,
Bl 03(2}. B 117.08(2)
Lighting, E 111.0:
branch cireuits (def 12), E 101,02
emergency, B 111,02(2)
fixture—
in stations, B 111 02 B 116.07
cutlet (def. 120}, E 101,02
Lightning arrester (def 103), i 101.02, Chap. 119
charging of, E 119.05(2)
disconnecting, K 119.02
ground conductoers, It 103.06(1)
grounding. B 108.02(2){d), B 103,05(2), B 103.07
108,10, ¥ 119,04, £ 121,06(1)
guardmg E 119.06(1)
installation of, E 111 05(4), B 119.01
lacation, E 119.
on poles, I 128.07(2]
requirement for in Btatlons, B 118,01
where required, E 119.01
Lightning protection wires, E 126.02(6) (e),
E 126.04(6)
clearance of, I 123.03
Limited metallic structures, grounding of,
08.08(1)
Line conductors (def. 104), E 101 02
clearance on poles, E 123.0
Line insulators, Chap 127
Lines, accessibility, B 121,08
commnunication (def, 24 and 105), T 101,02
construction of, general, B 120.{)1(3), B 121.01,
E 121.02, T 148.04(10)
design of, B 121,01
electrical supply (del. 65 and 106), E 101.02
grounding of, 1§ 142,04(8)
guarding of, E 121,05
handling of, B 142.03
inspection Ij 20.12, E 121,04
in trees, E 123,05 (7)
isolation, 1 121.06
killing of, B 142.02(4) (c), 142 03(5}, E 142,04
near stored material, I 123.06(8)
near wells, It 123, 05(10
out of service, It 121.04
over tanks, I 123.05(9)
relation of, Chap, 122
relative levels, 1 122.01
standardization of levels, B 122.01(1)
stringing of, E 143.04(10)
teats of, 1§ 121,04(1)(c)
Live (def. 4), E 103.02
Live electrical, paris, E 148,08(8)
equipment, E 142,03
lines, handling, Tj 142,038
not worked on, climbing space of, E 123.07(5),
1 123,07(6), E 123.07{7
permission to work on, ! 142,04(5), B 142.04(7),
E 142.04(8)
request for killing of, 1o 142,04(2)
geries cireuits considered as, E 143,05(4)
Live or moving parts, care about, 1 143,01(38)
Live parts, B 112.07, E 142.01(G)
eare about, It 143.01(3), B 143.04(6), B 145.01(6)
eare when exposed to, E 142,01(5), E 142.03(2),
E 142.03(3), I 143.01(3), T0 143.04(6)
guardn;lg xfrﬂlac()}t—)ned 112, Oa, £113.02, £ 114.04,
d
handling in subway operations, I 143.08(3) &
7

)z
handling of, £ 142.08(1), E 142.08(10), E 145.01(6)
isolation hy elevation, E 112.06(3)
repairing in subway operatwm E 143.08(7)(a)
touching of, £ 142.03(1), E 1438.04(7)
treat. evervthlng as alive, It 142,01 (6){a)
underground guarding of E 129.07
handling of, I 143 08(3), I 143.08(7)
repairing, E 14 3,01
when to ldill, 1 142, 02(4) (e}, B 142,03(5), 1: 142,04
working space about I 112.06
Loading, Chap. 125
dead ends, E 125.03 {3) (c)
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districts, E 125,01
flat surfaces, ¥ 125,08(2) ()
for conductors, E 125.02
latticed structures T 126.03¢2)(c)
sapports, longitudinal, £ 125.08(8)
transverse, It 125.03(2)
vertical, B 125.08(1)
trolley contact conductors, B 125.03(2)(b)
Loads upon
line supports, Bt 1256.03
Loceal electrical regalations, B 2.02(4)
Location of (def. 107, 108, 109), B 102,01
buclkarms relative to working space, E 123.08{4}
climbing space, i 123,07(1)
conductors relative to working space, B 123,08
conductora vertical and lateral, E 123.10¢1)
diagrams, 13 141,02{4)
equipment in elimbing space, B 123.07(4)
guards, E 112.05(3)
lightning arresters, 1 111,05(4)
oll awitch and circuit breakers, E 111.05(1)
regulators, B 111.05(2)
transformers, 1 131,06(2), I 115,04, B 128,07
vertical and Iateral conductors, I 128.10(1)
working space, B 123.08
Locking awitches, B 117.05(2)
Longitudinal, conductors or runs
loading, E 125.08(3)
rung, climbing spacs, B 123,07
gtrength requirements, grades B & C
conerete poles, B 126.02{(1) (b}
conductors, K 126,02(6)
erossarms, B 126.02(4)(c)
guys, K 126.02(8)(e)
mesgengers, B 126,02(7)(a)1
method of providing, I 126.02(1)(e)
steel poles, E 1268.02(1){c)2
wood poles, K 126,02(1)(d)2
strength requirements, grade D
conductors, B 126.03(9)
Crossarms, E 126,03 {4)
guys, It 126.08(3)(d)
insulators, E 126.03(7)
messengers, K 126,03 (10)
pinsg, E 126.08(6) (b)
poles, E 126.03(1)
strength requirements, grade N, 1 126.04
Loss of contact at railroad crossings, E 128.10(4)
Luw-v%taigle, pr(ogectlon (def, 111), E 101.02,
release (def, 112), | 102,02, E 113,01(5)
L/R for compression members, E 126,02(1}{c)

M

Machinery, joundations, E 111,01(3)

Machines
eare about, B 143.01(2)
coupled, 2 113.03(2)
protection from accidental starting, B 118.01,

E 143.01(2)

Made electrodes, 13 103,07(3), Il 103,08{4)
contact surface, i 103 08(33 {4
installation of, E 103.08(4)
guy as gmund E 103, 08{4) (e)
limited water systems, I8 108.08¢1)
number of, ¥ 105.09
on wafer systems, B 103,08(1)
resistance, I 103.0%
wood pole grounds, ¥ 103.08(4}{d)
axtra for buried structures, £ 103.08(4) (f)

Mapgnetic forces on conductor. E 116.02(3)

Maintaining service, B 142,02{7)

Maintenanes of
clearance, T 128.01(5)
lines and equipment, K 20,12, B 121.02
overhead and underground lines, 15 20.12
stations, I 112.02(1
steel poles and towers, B 126.02(18)
wood poles, £ 126,02(1)(d)
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Making protective grounds, It 142,05

Manholes (def. 113}, It 101.02, K 129,03
avoid smoking in, E 143, 07(5), ¥ 145.08(4)
avoid use of lames in, B 143.07(5), E 145.063(4)
conduetor location in, E129 04, B 129, 06, B 125,07
eonstruction of, B 130.08
covers, B 129.03(6)
dimensions, I8 125.03(2)
drainage, B 129.03(3)
ducts, entrance into, B 129.02(5}
entrance to, I 129,03
guarding tive parts in, It 129,07
guards and guarding of, E 129,06, 15 £43,07(2),
E 143.05(4), It 145, 03(1), j5) 145 03(8)
jointly used, I8 129. 02(8)
lecation of, 1 129, 0L(3), E 129.03
mirimum Htrength, B 129,03(1)
openings, It 129.03(5}
precautions with ﬁ!’e, E 143.07(5), E 146.03{4)
strength, B 12,0
supporting cahles, D 129.08(7)
supports, B 129.03(7)
ventilation, 15 129 ,03(4)
watchmen for, I5 148, 07{2), B 145.08(1)
working space, E 129.03(2)(1»)

Manual (def. 114}, E 10£.02
operation, B 117.03
Manufacturing processes in stations, & 111.01(2) (b)
Marking of
insulators, | 127,02
poles, E 121,06(3)
Master gervice (def, 142), E 101.02
Materials for
ground conduetors, E 103.06(1)
switchboards, [ 118,02
Mats, 5 1£2.05{33{f)
Mats, floors and platforms, insulating, as
puards for live parts ol
machines, It 112.06
atation equlpment E 112.,05(3){f), B 112,07(1)
K 117.07, B 142,03
awitchboards, I8 118. 07(1)
switches, B 117.10
Mechanical protection of conduetors, Et 103,06(3),
E 113.01(6), B 116.02(11), E 123,10(8)
Measengers, repeating of, E 142.01(12)
Messengers, B 126,08¢10
eommunication eable, B 126.02(3) (b},
E 126.05(10(a)
communication conductors paired, E 126.02(10)
(1), & 126,03 (£0)
grounded effectively, B 103.02 {2)(d) & (e)
sag, B 126.02(10)(a)2
size, I} 126,03(10) (a}
speclally inatalled cable, B 126.02(7){a)1
strength, E 126.02(9)(b)
supply cahle, B 126,02(7)
Metal
cabinets groundlng 5 117.09%
poles, B 126,02(1
grounding of, ¥ 128, 01(1)(d)
guarding of, E 128.01{1)(d
use of guys w1th B 126. 02(3} I 128.,08(6)
raceways, groundmg of, I 103 .03
protection of conduutol‘s H 123.10(8),
E 123.10(4)(b), & 123.10(6) ()
protection of control circuit, i 113.01(6}
gheathed eable, B 1186, 64(1), B 128.01(3),
T 124,03, B 126,02(7)(2), E 126.02(9)(a),
E 128, 8( )
clearances, E 128.01(3)
Meters, care about live parts, I 143.
cuirrent-transformer secondary, I} 103 B5(2)ed,
N 143.02(5)
open circuits at connections, E 143.02(4)
reporting defects, E 143,02(7)
speeial tools, B 143.02(6)
taped ]mnts, L 143,02(2}
wategé)grﬁund connections near, B 103.07(1) &
shunting of, E 103.08(1)
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Methods of protective grounding, Chap, E 103,
E 103.01

Methods, of connection to ground, E 103.086,
E 103.07

of conatruction, E 20,11{2)
of ficst-aid instruction, E 141,01(4)
of providing longitudinal atrength, K 126,62(1)(f)
Minimum
clearance for live parts, E 112,05
pole sizes, I 126,02(1){d)6, I 126.08(1)(f)
sizes of conductors, E 126.02(6) (b), K 126.03(9),
E 126,04(4) (b}
sizes of erossarms, B 126.03(4)(b)
Miscellaneous requirements for overhead lines,
Chap. 128
Modifteation
of rules, I 20,13(1}
Moisture and weather, E 111.08(2}(e), E 112.09
Molding, wood, I 128,10
Motor eircuit switeh (def. 115), B 101.02
Motor generators, control of, & 113,01(3)(c)
Motors and generntors, K 113,01, ¥ 113,08
cantrol devices for, i 113.01, E 1£3,06(1)
enclosed type, It 113.06 2 )
guards for live parts of, E 113.02, E 113.05(1)
identification of, B 112 10
in hazardoug locations, B 118.06(2)
leads of, E 113.04{2), E 113.05(1)
lacation, I 113,06{2)
speed limits for, B 118.01(3)
starters for, B 113.06(1)
terminal bases, W 113,04(1)
Moving parts, care about, It 143.01(3)
guarding of, & 112.03, | 143.01(3)
protection agaimst, E 117.08(2)
Multip};}z rflzadfdgrounds,E 108.02(2} (e), B 108.07(8),
b

orossings, 1 124,02(4) (c)
grounds, E 108.02¢2), I 108.02(3), I 108.07(3),
E 103.10

Munlieipal codes, jurisdiction, T 2,02 (4)(b)

N

Name plates, It 1i2.10
Nature of ground connections, Chap, 1
Neutral conductors, grounding of, E 108 02,
E 103, 02(2)(9), F 123.01(4)
clearance, It 123,01(4)
use of eircuit breakers on, I§ 116.01(2)
New construetion (def. 117}, E 101.02
WN-grade construction, It 126,04
Noncombustible cunstmctlon. B 111.01(2)
Noncurrent-carrying parts
grounding, B 103.03, E 103,04, T 103,05, E: 112.04
frames of genemtors, cages of transformers,
B 112,04(9), B 113.05(2), I 118.08(1),
X 119,04
metal condult, cable sheath ete,, It 121.06(2)
where leakage is liable to aceur, E 117.08
isolation guarding and marking, 121 A5{2)
Notification
aerongutics commission, It 122.06
other utilities, & 182.02(2)
Number of made grounds, E 108.02(2){e},
E 103.07(3)

0

Ohstructlon of highway, E 123,02
Obstruction on poles, E 128, 01(1)(g)
Qil filled apparatus, I5 111.0
lightning arreaters, E 119, 01
requirements for general, E 111.06
awitches, B 117,02
transformers, E 115,
Qil awitches, I5 111, 05{1). E 117.02
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Omission of puys, communication line ecrossing,
I 126.03(3)(b)
Open communication conductors, & 126.02(8)
Open eireuits, & 143.02(4)
Open wire communication lines, E 128,08{1)
Open wires (del. 119), E 101,02
Operating
lines and equipment, T 20.10
routine, & 142,02
rules, ¥ 140,01 to E 145,03
apblication, T6 140.02
scope, B £40.01
Operation, at stations, E 142,02(4)(h)
of electrical equipment and lines, E 144,01
Order, of grades of construction, B 124.02(3)
QOrganization diagram, K 141,01(2}
Outlet (def. 120), It 101,02
Outline lighting (def. 121}, B 101,02
Overhead and underground lines, Part 2
accessibility, £ 121.03
design and eonstruclion, E 121.01
tnstallation and maintenunce, ¥ 121,02
Overhead lines, operation, 143.04
grounding when worked on, B 142, 04(6]
miscellaneous requlrements, Chap
precautions in climbing atructures, E 145.02(1)

P

Painting steel poles, E 126.02(1){c)8
Paired conductors, B 123.06{1)(a), I& 126.02(10),
F 126,03(9) (c)
Panelboard (def. 128), E 101.02
Parts to be grounded, I 121.06(2)
Passageways, B 111,03{(6)
guardmg equipment near, & 112.05(1)(b},
1 118.07(2), B 119.01(2)
Penalties, F 2,02(3)
Pendants (see also portables), B 111,02(3)
Peormanent supporting surface for workman,
E 112.05(1)
Permanently grounded (def. 124), IS 101.02
Permission
to work, I0 142,04(5)
Phase, failure, K 113,01
Physicians, addresses, & 141.01(8), I 144.02(1)(a)
Pine poles (see pole_s)
Pins, grade of, I 124,04(3)
grades B, C T 126.02(b)
grade D, 'E 126.03 (6)
material, E 126.02(5), T 126.03(6) (x)
size, B 1286, 02(6}, 1 126.08(6)(c)
strength, I8 1286, 02 B 1268.03(8) (b}
Pins and conductor Eastemngs, T 126.02(6)
Pin spacing, E 123.08
Pin type insulators, E 126.03(7)
Pipe conneetions for grounding, 1o 103.07(1},

08
size for made electrodes, B 103.07(8), E 103,08(4),
E 103.06

3)
ayatem grounds, 10 103,02(2) (), T 103.07(2)
Platforms, insulating (see mats)
protection of, B 111.03
Plug connectors, B 111.02(3), E 118.07(2)
Plugs, attachment, & 111.02f 4)
Plug type smtchhuard T 118.07(2)
Points
of nttachment of grounding conductors, B 108.02,

A.C, systems, T 103.02(2)
D,C. systems, I 108.02(1)
Pole face (def. 120), E 101.02
Poles
attachment of guys to, B 128,08(3)
clearances from, eonductors, I 123,05, E 123,06,
E 123,10
from hydrants, ¥ 128.02(1)
from raila, B 123,02(4)
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from street corners and curby, B 128,02(2)
B 123.02(3
rubbish, B 128,02(6), I 128.01(1)(a)
climbing of, E 128.01(1 )( )2
communication, B 126,02(1), & 126.03(1),
E 126.04(1
conerete, B 126.02(1) (b}
deflection and deformatinn of, B 126,01,
E 126.02(1) ()2
depth of setting, B 126.02{2)(b)2, E 126.03(2)
equipment on, K 128,07
exposure to fires, T 123 02(5), It 128.01(1)(x)
flexible supports, E 126.02(E ]( )2
[oundatlons, ™ 126,02(2), B 128,02(2)(h)
grade of, E 124,04(1), & 126, 062(1)
gmundmg E 128.0L{1)(d)
guards for, E 128,01(1)(b)1
guys, B 126.02(8), & 126 03(3), I 128,03
hand clearance, 15 128.07(4}
identifieation of, Bt 128, 01 (1)(1) E 128,07(1)
jointly used, grades of, I 124,04(1)
relative conductor levels D 122.01
supply communication clrcults, F 122.03
loading, I 125.08
location of, ¥ 123.02, E 126.03(1)(d), I 128,07(2}
longltudmal strength of, special cazes, 1 126.02(1)
maiutenance, E 20,10, E 126. 02(1)(d)
minimum sizey, B 126. 02(1)((1)7 I 126.03(1) (1),
I 126. 03(1)(11), E 124, 0
obstructing traffie, £ 123.0
obstructions, B 128.01(1) (g)
precautions when climbing, B 143.04(2),
E 145.02(2)
protection aguinst cllmbmg, E 12801(1)(b)2
E 148,04(2), T 145.02(2)
against fire, K 128,01(1)
against raechanieal i 1n]ury B 128.01(1)(b)1
protective coatings, E 126.
selected, B 126. ()2(1)((1)5 E 126.08(1)(e)
set,f.mgs, B 126,02, I 126,03(2
spliced, B 126. 02(1)((1}7 T 126. 03{1)(g)
steel, B 126.02(1)(c)
ﬂexlble, ™ 126,02(1)(f)2
foundations, B 126, 02(2) E 126.03(2)
strength of, I 126.02, E 126,03, B 126,04(1)
at angles and dead ends, B 126. 02(1}(g)
for grades Band C, I§ 126 02(1)
for prade D, I8 126. 03
for grade ‘\I E 126,04(1)
when used ]omtly, T 124, 04(1) B 126,02(7)(n)
stresses in maximum, B 126,02(1)(e)4,
E 126.0%(1) ()4, I 126, 02(3] (1
testing of, before c¢limbing, B 148,04(2),
& 145,02(1)
top dizmeter, B 126,02(1)(d)6, K 126.03(1){f)
warning signs, E 121.05(3), B 128.01(1)(c)
wood, E 126.02(1)(d), B 126.08(1), & 126.04(1)

Pole steps, E 123,10(1), B 125.01(1){e), E 143,04 (3)
E 145.02(2)

Porcelain, bushings, E 118.04(2)
insulators, Chap, 127, B 128,04
socketa, B 114.09
lerminal bases, E 113.04(1) & (2}

Portable appliance (def, 126}, K 101.02

cables, inspection of, I 143.08(8)

devices, grounding of, B 103.05

handling, E 143,08(3)

equipment, grounding of, & 108,05, It 103,06
Portable, eable conneclion for, T 111.02{4)

groundmg E 103.05

ingtallation of, I 111,02(4)

in subway operatlon, E 143.08(9)
Positien and connection

of switches, B 121.07(2) & (3)
Patheads, use of, I 116.64(1), E 129, 08(4){!3)
Power circuits in centrat office, B 146.01(7)
Prime mavers, speed limit for, 5 118.05(1}
Private plant grounding, ¥ 103.02(2)(c)1
Proceeding with work, E 142,04(7) & (8)
Protecting, areing parts, (see guarding), E 112,06

cirenits, & 116.01(1), B 116,02, E 117.06
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conductors, longitudinal runs, E 1238,07(7)
vertical runs, B 128.07{8), B 123,10(3)
control cireuits, I 113,01(6)
ends and joints, T 116.06
moving parts, B 112,03, K 117.08(2}
station equipment, Cha o, 113, B 117.06
traffic, B 142.02(8), It 148, 04(8), B 145, 02(8)
working by grounding, E 112.04(3), It 117.04,
E 118,06(2), E 14%.04(4), B 142.05
by switches and dlsconnectors, E 142.02(9)
Protectlon against, arcing insulator, B 127,08
arcing of underground ecable, E 129, 06(1)
deterforating agencies, E 113.05(1)
rain and falling objects, B 111.03(3)
Proteetion
low and under voliage, E 113.01(4)
of eonductors, I8 103.06(3), I8 116.01, E 116,02(1),
E 129,08(2)
of control eireuits, It 118.06(1)
near ground, B 123.10(3)
of exposcd communieation lines, E 128.08
of longitudinal lines, ¥ 123.07(7)
Protective, arrangements of equipmeat, Chap, 112
clothing, 1 143.01(8)
cavering
for metal parts, B 125.02(13)
{for steel supporting structures, B 126 02(1) ()7
devices, K 141,02(8) & (7), & 144.0
grounding, Chap. 103
grounds, making, I 142.06
methods, 1 141,02
Pulling eables, It 143.07(6), E 145.03(5)
Puncture voltage for insulatora, It 127.04, E 127.065

Q

Qualifications of employees, E 141.01(5), E 144.04
Qualified (def. 127), E 101.
Qualified guides, E 142, 02(3)

R

Raceways {def, 128), & 101.02
Racks
on communication at crossings, | 126.03(6)
on supply lines, vertical, 1 128,06(1)(d)
climbing space for, E 123.07(7)
Rallings, 1 111.08(7), E 112.05(8){c)
grounding, B 112.04(2)
guards for switchoards, I8 118.07(1)
on machines, B 118.02{2)
Railroads
clearance ¢f wires over, It 123.03
increased vertical clearance of lines over, I 123.03

tracks, horizontal clearance to poles, & 123.02(4)
Hails, clearance of poles from, B 123.02(4)
Railway eonstruction, £ 128,10
assurance against loss of power, B 128,10(4)
at railroad crossings, E 124.08(2), I8 128.10{4)
guards under bridges, | 128,10(h)
high voltage contact conductors, 1 128,10{2)
suppeorts for contact con{iuctors, I 128.10(1)
third rails, B 128.10(8)
Railway crossings by electric railways, It 128,30(1)
clearance of conductors above rails, It 123,03
of trolleys above rails, B 128.03(1)
grade of construction at, IS 124.03, & 124,04
Railway, feeders, grades of comtructlon E 124.03(2)
Rain-tight (def. 129}, E 101.02
Ratio, of flashover to puncture voltag,e, E 127,04
Readlly accessible (def, 130), E (01,02
Readjusiment of saps, I 123, 09(2)
Healization of intent of rules, I 20.13(2)
Becoptacle outlet (def. FB1}, T8 101.02
Reconstruciion (def, 182), K 101,02
EBecord of defeets, Ei 121.04(1}(d)
Reduced clearance of neutral, It 123.01(4)
Reduetion in number of wires, permissible,
E 125,03(3)
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Redwood poles (sea poles)
Reguia]ti)rls, indu;:tiun, £ 111,068(2), E 115603,

Reinforeed conrete poles, i 126.02(1)(b)
Relation between various classes of lines, Chap. 122
Relative levels of wires, It 122,01, B 123, 09(1)(n)
at crossings, B 122,01 (3) (a)
minor extensions, K 122.01(2){h)
preferred levels, It 122,01(2)(a]
supply and communication lines, B 122.01(2)
supply lines of different vollage, E 122,01(8)
Remote cuntml, 5 117.01(1}, E 117.02, I 117.06(2),
i £19,02(2)
Removing ground, E $42,05(5}
HRepairing and inspecting, 1 24,
Repairing, lines, B 121, 04(1) (e}, E 126.03(11)
station equipment, E 112.04(3)
subway equipment, 15 143,08(7)
Repeating messengers, B 142.01(12)
Heplacing equipment, B 121.04(1)
Reporting dangerous conditions, I8 143.06(7),
E 146.03(6)
Reporting defects, E 143.02(7), & 148.08(7),
B 143, 04(11} 1148, 05(7), E 143.06(7),
E iig.ﬂ?@%, T8 148, 08(14), K 145,02(9),
trouble or circuits, B 148.41(8)
when lines are clear, B 142.04(9)
Requirements for
in stations, B 110,01
overhead and underpground lines, Part 2
rooms and spaces, It 111,0%
stations and substations, Part 1
two workmen, I8 141.02(2)
Resistance devices, F: 115,056
location, B 115,05
Resistance of ground connections, B 103.09
Responéllilhf%,l between officials and employees,
designation of, I& 141,0L{?)
transferring of, E 142.04(9)
Restoring serviee, E 142.02(5)
Resuseitation from shoek, B 141.01(4}, E 142.01(1),
T 144.03
Rheostats, Chap. 115 5 115,05, E 117,01(1)
location, E 116,
Riphkts-of-way, constructmn on Eenced 5 124.03
Rigid conduit (def. 86), E 101,0:
Risers, E 123,03(3), & 12%.08
clearance above yround, E 123.03(3}, E 129,08
grounding, B 121.06(2}
Rivets, B 126.02{1)(e)
RoadS, clearance of wires along and over, I 123,03
Roadway,é:ll%esgance of wires and conducters above,
for electric railway, E 128.10(1), ¥ 128.10(2)
Rods, anchor, B 128.08(7)
Red size for made grounds, E 108.08(4)
Raoofs, attaching cnnductnm to, B 12R.05(3)
conductors erossings, It 123 5(3)
Reoms and spaces, B 111.0
Rotating equipment, Chup. 118
Rotating, machinery, Chﬂp. 113, E 111.01(8)

~ ‘attendance of, I8 141.02(1

B 113,
grounding live parts of, E 113,02(2)
puarding moving parts, & 112,08
Rubber
gloves, B 112.07{1), B 117.07, B 142.08(2),
B 143.05(3

mats, 1 112,05(8)(f)
Rubbish rear poles, I 128,01{a}
Rules, hook of, I8 141, 0!(1), B 141,01(3), E 144.01,
B 144.02{2)
enforcement of, E 141,01(1)(a), It 144.01
fer empleyses, communication systems, Chap.
144, Chap. 145
supply systems, Chap, 142, Chap. 143
juterpretation of, Tn 141, Ol{lj(h). E 144.0L(3)
Rural gdistricts {def 134), & 101,
supply lines in, B 124.03

grounding oafh)E 103.03, & 103.04, E 103,05,
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Safesupportsfor workman, E 148,04(2), E143,04{4),
E 145.01(4), E 145.02(1)

Safety in}pﬁi‘imces, furnishing, E 112,07, B 141,02(6),

use of, B 142.01(7)

Safety belts, inspection of, E 141.02(7), It 142.01(10)
provision nf E 142, 01(10) E 144.05(1)(c)
usae of, B 142, 01(10), B 145,01(4)

Safety loops on ladders, T 111,08

Sags (def. 135}, E 101.02
basis ef computation, E 126,02(6} (d}
communieation lines crossing contact conductors,
E 126.02(10)(h)2
conductors on same support, E 123,09(2)(b)
different, on same supports, B 128.09(2) (¢)
grades Band G, B 126 02{6)(d), B 126.02 (10) (),
I 126.02(10) (b
D, It 126, 03(9)(&), E 126,03(10) (b)
N, B 126.04(6)(c)
inereased clearance for, 18 128.06(1)(b)1.b.
messenger, B 126,02(10)(a)2, E 126.03(10) (b}
readjustment of, B 123.01(5), E 128.08(2}(c)2
service leads, B "126. 04(5)(c)
Seope of code, It 2.01
grounding{ E 108,01
on lines, It 120,01
operating rules, It 140.01
stations, I 110.0]
Sealable equipment (def. 186). E 101.02
Sealing conduit, huzardous loeations, I 116.06(1)
Bealing later B]B, E 129.02{7)
Secondaries
grounding of, 1 103.02
insiruments transformers, E 103,04(3}, B 116,02
Selection of insulators, I& 127,07
Separate, pole lines, I& 122.04
grounds and ground conductors, B 103.07,
o 103.10
Separation in any direction, T0 123.09(3)
Sepuration of, bare parts, B 112.05, 1 118.05(1)
cables undergmund, 1 129,02(4), 'E 129.06
cireuits and equipment on joini polea, E 123.09
communication and supply lincs, B 122,04
communication equipment and supply lines,
E 128.09(5)
communication lines and supply equipment,
B 123.09(5
conduetors, and noneurrent-carrying parts,
B 123.09(5)
at sugports, T 123.06(1)
attached at bridges, E 128.06(8)
attached to buildings, E 123.05(8)(c),
E 123,06(2)
in manholes, B 129.04(3) (c}2
not carried on crossarms, E 123.09(4)
of different voltages on same crossarm,
B 123,06(1) (e}
of aame voltage classificalion, B 128,09(2)
on horizental crossarms,  123.08(2)
on poles, ¥ 128,06(1)
on poles aceording to sags, I 123,06{1)
on racks, B 123,06(1){d)
underground, K 124,04{3)
vertieal, I 123.06(1), E 123.09
erossarms, T 128,09
duct systems, supply and communication,
B 129,02(5
pole lines, 5 122.04
risers, communication and supply, E 129.08(1)
vertical, ¥ 123,08
HJeries eireuits, elearance for, 1 123.61(2)
grade of, E 124,03(1})
handlmg of, I 142.03(9)
position of, Et 123.06(1)(e)
precaution when worked on, E 148,05(2),
E 148.05(8)
reporting defects, F 148.06(7}
teating of, T 148,06(56)
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Series generators, & 118.03(2)

Series lamps
bridging of, It 148.06(4)
dlsconnertlon. I 128, 07(5)({), E 143.06(8)
handling of, Ii 143.06(3)
installation of, B 128.07(6)
on poles, E 128,07 (5)
suspension of, IT 128.07(5)
work on, B 143.06
Service (def. 138-146), It 101.02
enble (def. 139), E 101, 02 E 126.04(5) (d)
conductor (def, 1490), B 101.02
conduit, grounding, E 103 03
crossings, grade of construction, I 124,08
drops, cabled (def, 141), K101, 02 I 126,04(6) {d)
connections of, B 128 06(2)
suepply, E 126, 04(5)
entrance (def, 142 and 143), E 101,02
equipment (def, 144), It 101.02
hazard by interruption of, E 117.06
insulation, E 126,04(5) (a)
leads, crosgarms, It 124.04(2)
poles, It £24.04(1)
maintaining of cireaits, ¥ 142,02{7)
materials, Ii 126.04(5){a)
pipe, I8 126, 04(.,)(a)
raceway {def. 146), E 101.02
restoring, B 142, 02(5), B 142.04(11)
sag, B 126.04(5}c)
size, & 126.04(5) (b)
Setting poles, B 126.02(2), I 126.08(2)
Shading lamps, B 111,02(3)
Shafting, guarding of, Tt 112,03
Shall (def, 148), ki 101 02
Shielding equlpment from deteriorating agencies,
E 112.09

Shields, E 112.05(8)
Shock, avoiding, 15 142,03{2) & (3)
Short-span construetion, It 126.02(11)
Should (def. 149), E 101,02
Shunting water meters, 15 103,08{1)
Side guyicg, I 126.02(1){e)
Signal (see communication)
Signaling apparatus, fire and police special supply
circuits for, It 122.01(2} ()
Signg, ciearance [rom lines, I8 123.05(5)
Signs, danger, B 121,05(3}, It 141,02{9)
Signs on poles, & 121,06(3}
Signs, warning
as protective device, B 141,02(8) & (9)
for bridges, E 128.01{1}(c)
for disconnectors end switches, E 117.05(1),
I £17.05(2)
for equipment under test, E 148.03(5)
for exposed live parts, It Ml 2(9)
for fire extinguishers, & 111,04
for poles, Ii 121, 05(3), E 128.01{1}{e),
B 128.01{1) (¢}
for starting devices, E 143.01(2)
for station entrances, 15 111.01(1), E 141.02(8)
for traflic protection, [ 143.04(8), T8 143.07(2),
E 145.02(8), E 146.08(1)
Simultanecus application of loads, B 125.08(5)
Size of
ground conductor, B 103.06
lightning arrester ground connection, B 103,10
made electrodes, IS 103.08(4)
pins, E 126. 02(6) E 126.08{6)
services, E 126.04(5)
Staclk in overhead conductors, B 123.01(5)
Stippery Hoors, & 111.03{2), 172, 05(%)
Sockets
insulating, E 114,04
Solid enclosure in hazardous [ocations, 1% 112.08(1)
Spacing blecks for erossarms, K 126,08{4)(c)
Span lengths {def, 153}, E 101. 02, B 126.03{9)
Spans, averaged, E 125.08(4)
increased clearance for long, E 128.08(2),
E 128.04(2)
length of, communication line at railway crossing,
B 126.03(1) ()2
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paired conductors, B 126.03(9)
supply line, B 126. 02(6)(1:), B 126.04(4)(1)

Span wires, clearances, above rails or ground.
E 123.03

insulators for, I& 123.06{1) & {2)
jointly used poles, B 128.08(5)(c)
on joiat poles, 1 123,09(1)(a)
Sparking, distance, E 118.02{1})
parts (see arcing parts)
Special, authorization for station operation,
B 142.0

(
permission {(def, 154), E 101.02
precautioas, supply lines on unusual supports,
E 128.01(3
supply circuits for operating aignal equipment,
B2 ) (e)

tools, I8 143,02(6)
Specially installed cables, E 124.02(1)(a),
 126.02(7)

Speed control, E 113.01
Speed limit, motors, E 113,01(3)
prime movers, I 113,01(1)
Spliced poles, B 126.02(1)(d)7, B 126.03(1) (g}
Splices
and taps, E 126.02(6)(e), T§ 126.03(2){e)
at crossings, B 126,02(8) (e), I 126.03(9) ()
in supply cables, B I26.02(7){a)8, B 129.07(1)
Spurs or climbers, cure and use of B 148.04(5},
15 145.02(3)
Stairs, antislip treads for, E 111,03(2)
as supporting surfaca for workman, E 112.05(1)
guards for, It 11,08
fandings for, B 111,03
Starters (see also controllers)}
maotor control, B 113,01(4}
Starting rheostata B 112, 08(1) T 118.08(2),
B 115.06, E 117.01(1)
Station, arrangement, Chap. 111
equipment, authorization to work on,
I3 142.02{4)(a)
guarding live parts, E 112.05
guarding moving parts, B 112,03
identification of, I 112,10
in hazardous locations, It 112,08
inspection of, E 112,02
lighting, B 111.02
protective grounding, I 112,04, & 118.03,
B 117.09, E 118, 06(2), B 119 04, B 142, 04(4)
wiring fer illumination, & 116.07
working space about, I 112,06
Stations (def. 66), authorization for operation of,
E 104,02, T 142,02{4)(D)
constriction of exista, & 111 03
floors, 1 111,03
rooms, I 111.08
stairs, and ladders, B 111,08
construction precautlons, D 112.05(1)
fire protection of, B 111
hazardous conditions i in, E 111, 01(2) E 112,04(2}
identification of equipment, E 112,
Huminaticn of, E 111.02, It 114.09 E 116.07
requirements in, 13 110, o1
temporary wiring, & 20,18(8}
ventifation of, I 11£.01(2)(d}
Statutes dﬂ‘ectmg electrical construction, B 2,02(1),
B 2023 & (1), E 12L.05(3), E 122,05,
Chap. 123
Statutory authority, E 2.02(1)
gteel supporting structures, E 126.02{1)(c)
teps
pole, clearance above ground, E 128.01¢1)(e),
E 145,02(2)
of eonducters from, BB 123,10(1)
mata] and weod, T 128.01(1) (e}
uge of, K 148,04(8), E 145 02{2)
Stoppmg devices, It 113.,0
Storage ahout switehboar ds, E 118.01(2)
in supply stations, & 111.01(2)
Storage batteries, Chap. 114
Strain insulators, K 127,08
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Street lighting, B 128.07(5)
drip loop clearance, E 123.09(5){d)

Street openings, guarding of, & 143.07(2),
B 145.08(3}
Street railways construction, K 128,10
grade of conductors, | 124,03(2)
span-wire insulators, B 128,05
third rails, E 128.10(3)
tracks, sﬂparatmn from ducts and manhaotes,
29,011}, E 129.01(3), B 129,04, E 129, 08
I:rolleyﬂ, guarding under bridges, It j2d. 06(4){b},
I 128.10(5)
included in transverse load, B 125.063(2)(b)
minimum size, B 126.04(7)
supperts, T 125.03(2)(b), B 128,10(1)
suspension of high voltage, B 128,10(5)
Strength of
communication eables, T 126,02(%)
conductor fastening, B 126,02(5)
conductors, B 126.02(6), I 126,03(9), I 126.04(4)
I 126.04(5)
construction, minimum requirements, B 2.01
foundations, E 126.62(2), B 126,03(2)
guards, B 12, 06(2)
guys, B 126,02{3), E 126,03, & 125.03(2)
messengers, 10 126.02(8) (b}
paired communication conductors, B 126.02(10)
paired conductors over supply lines,
I 126.02(10) ()1
paired conductora over trolley conductora,
E 126.02(10)(b}2
pins, B 126,02(5)(b}, T 126,03(6)(b)
poles, E 126. 02(1), I E26.08(1), D 126.04(1)
splices and taps, K 126.02(6) (e}
steet supporting structurs, I 126.02(1) (c)
supply cables, I 126.02(7,
supports at angles, B 126.02{1)(e)2
troliey contact conductors B 126.02(6) (f)
wood poles, B 126.02(1}{d )
strength requirements, Chap. 126
Stresses in conductors, B 126.02(8){(d)
magnetic, B 116.02(3)
Strmgmg wlres. E 142, 03[10}. & 143,04(10),
E 143,06(8), & 145,02(7)
Struetural ateei E 126.02(1){e)
Structure conflic (del. 155), I 101,02, & 124,02(5)
Structures, supporting, E 12 14,04
Substantial {del, 166}, E 105,02
Substations {gee stations)
fences, It 111,01(4}
Subway and tunnel operation, E 143.08
Saddenly moving parts, protection, E 112.03(2},
B 117.08(2!;)
Supervision of employees, E 142.01{4)
Supply cable, classification for grades, E 124,02{1)
strength, E 126,02(7)
Supply equipment (del, 69), E 101.02
saparation from communication conductors,
K 128,08(5)
Supply lines (def, 106}, B 101,02
approaching, 1 143,06(4), B 145,02(4)
branch connections of, E 128.06{2)
clearance abeve ground and rails, E 123.03
climbiag space for, | 123,07
comnunication tines used in operation of aupply
lines, & 128.09
construction and maintenance general, F 121,01,
B 121.02
construction under rallways, B 129.02(4), & 129,08
crossarms, 15 123,09
grades of, I& 124.08, B 124,04
guarding or liulatlon E 121.05, & 129.07
identification of conductors and equipment,
I 128.06(1), E 123.07(2)
inspection and tests, I8 121,04
insulators, B 127.07(2)
joiut use, E 122,08
precautions while working on, T 142,02(4)
T 142,08, § 142,04, If 143, 04, E 1456.02(6)
relative levels, B 122, 01( )
short-gpan constraction, E 126,02(11)




214

ELECTRICAL CODRE
Supply systems
operating rules for, Chaps, 141 and 142
Supporting conductors on trees, F 128.01(3)
atruciurey, grade of, E 124,04
Supports (also see foundatlons}
battery rooms, 05
flexible, E 126. UZ{I)(E}B
for cable, & 120.03(T)
for coninet conductor, B 125.03(2), E 128,05,
E 128.19(1)
for large conductors and generater leads, E 116.02
(8) & (4)

for rheostats and resistance devices, B 115,05
insulating conductors, It 116.05(2)
loads on, B £25.08
safe for workman, B 142.01(9), E 148.04(2),
It 145.01(4), I 145.02(1)
unsafe, & 143. 04( )
Suspension for street lights, E 128.07(5)(d)
Suapension Insufators
increased clearances for E 123.03(2), E 123.04(2)
material for street lamps, It 128.07(6) (d)
Switch (def. 167}, It 101.02 )
Switchboards and panelboards (def, 158), 1 101.02,
Chap, 118
aceessibiiity of, T8 118.01(3) & (4)
arrangementof, £118,01(4), B 118,04, B 118.07(2)
bare parts, B 118,05(1)
cara about, employees, K 143.01(2)
dead-front, B 118.07{2}
equipment, T 118,03
frames, E 118,06
fuses, It 118.06(2)
grounding, E 118,06
guarding live parts, Tt 118,07
handling of, It 143.01(7)
identification of equipment, I 118,04
illumination, E 118.02(2
instruments, E 118.03, 1 118.08
location, B 118, o1(1)
material, & 118,02
plug-type, B 118.07(2)
saparation of bare parts on, i 118.05(1)
spaces around, B 118.01¢2)
spacmgs E 118 05
wiring on, r 118.04
Switeh eells, illumination of, E 111,02
in supply stations, I§ 111. 02 K 117.02
Switches {def, 167) and eircuit br eakers, B 102,01,
Chap. E 117
aceessibility and arrangement, E 121.07(1)
aceidental operation, E 117. 01(2) E 117.05(2)
ahead of fuses, It 117.07
air break, E 117.05(3)
alignment, B 117.056(4)
arrangement of, 117.01(1), K 121.07
blades dead, E 117.01 2)
eapacity of, E 117.06
closing, B 117. 01(2)
conatruction of, for good contacts, B 117,05{4)
frame on rokating equipment, B 113.02(3)
grounding, E 117.04, E 117.09
guarding, | 117.10
in battery rooms, E 114.06
identification, K 117.01(1}, E 118.04
indicating, 1 117, 01¢1), & 121,07(2)
in grounding conductors, E 108.06(1)
in manholes, B 129,07{2)
isolation, B 117,02
knife, B 117.01(2)
location, B 117.01(1), B 117.02, E 117.03
locking or klocking of E 117.05(2
oil, B 111.05, K 117, 02, E 117.06(3)
on poles T 128,07(2)
on switehboards, T 118, (EY]
opening and closing, I¥ 142.03(6)
operatlon by employees, [0 142.03, & 143.01(7),
E 143.02(4), E 148,08(10)
position, & 121 07(3)
remote control, B 117,02
suitability, E 117.05{1}
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used as grounding devices, I§ 117.04
where required, & 117.03
System ground wire, B 103,02(2)(b) & (2){c)3

T

Tables
clearance
from live parfs, ¥ 112, 05(1), E 142,08(3)
underground risers, I 123.0
vertical and luteral conductors E 123.10(4)
wires crossing wires, B 123.04 1)
wires from, bridges, It 123.05(4) (a)
buildings, £ 123.0513) (d)
ground or rails, B 123,03
supports, B 123,06{1)(e) B
climbing space, & 123.07(5)(c)
crossarms separation, B 123.09(1)(a)
size, T 126,02(4){d)
depth of setting poles, I 126.02(2){h)2
foundation for poles, strength, B 126,02(2) (b)}2
grades of conziruction, communication condue-
tors, B 124,08
at multipie crossings, B 124.02(4)
supply conductors, It 124,03
guys, strength for grades B and C, | 126.02(3) (e}
for grade D, & 126.03(3)
horizontal clearances and separations, If 123. 06(1}
filumination intensities in stations, F 111.02
insulator test voltage, i 127.05
isolation by elevation, E 112,05(1}
loading Epuclﬁcat;uns B 125.02
messenger communication cables, size,
E 126.08{10){(a)
pole setting depths, B 126.02(2)(b)2
sags of communieation conductors, copper and
steel, B 126.03(9)(d)
serviee leads, sags, B E26.04(5)(c)
gizes, B 126,04(
steel poles, L/R ratio, Tt 126,02(1) ()6
thickness of metal, E 126,02{1}(¢)5
unit stresses, T 126,02(1) (e)d
vertical elearances and separations, 1 123,00(1}
woed poles, allowable stresses, I 126.02(1)(d)4
depth of setting, E 126.02(2)(b)2
strength of grade D, I 126,08(1) (a)
ultimate stresses, Bl 126.02(1)(d}3
working space about live parts, It 112.05(1)
Tag {def, 159), It 101,02, B 141.02(6)()5,
E 141.02(10)
distinctive character, I 142,04(3)
removal of, B 142,04{10)
useof, 117. 06(2), I 141.02(6) (a)6, 18 141.02(10},
E 142, 02(6), ol 143 01(2)
Tagging, cireuiis, B 142,
open disconnects, IS 142- 04(3)
Tapes or ropes, T {42, 03(1)(e)
Taping ends and joints, E 116.06, T8 143,02(2)
Taps, {lying, I} 123,02(2)
in crossing spans, B 126,02(6) (), B 126.03(9) (e)
Temperature
of rheostats und resistance devices, I 115.06
protection agamst excessive, B 116.02(6)
Temporary decorative lighting, E 121 04{3)
Temporury instatlations, I 20.13
modification of rules, T 20. 13(3), E 141.01(1)(e)
waiver for, E 20.13(8)
wiring, disconnection of, I 143.08{12) i
for subway constructlon, E 143 08(12) : ;
Tensions in, cable messengers, B 126.08(10)(b) ;
conductors {(def, 160), 1 101.02, E 126.02(6)(d)
Terminals bases, B 118, od 1)
construction, B 129.08(4
Testing, B 143.03
and splicing live cables, It 148.07(8)
for gas, It 143.07(3), B 145.03(2)
for grounds, E 103,09, I& 142.05(3) i
of eables to determine if alive, & 143.07(8} i
of equipment, E 122.02(2)
of lines and equipment, B 121,04¢1) (c}
of geries lamp eireuits, E 148.05(6)
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of atructures before climbing, E 143.04(2)
operations, IS 143,03
rooms, E 20.13(4)
Tests for insulatoers, E 127.05, & 127.06
steel towers, B 126.02(1)(e)7
Thermal protection of conduetors, F 116.02
Thieckness of steel, E 126.02(1)(e)5
‘Third-rail eollecior
guarding or igolating, E 128,10(3)
Through bolts, B 123.10(6)(d), I 123.10(7)(d)
Tie wires and fastenings for communication
lines, I8 126.08(8)
supply lines, B 124.04(3), D 126,02{5) (a)1
speeial cases, B 126.02(5}
Toe boards for, floors, 111, 03
platforms, £ 111,03
stairs, B 111,08
sutfaces above live parts, B 112.05(3){(g)
Tools, B 143.02(6)
Top diameter
eommunication poles, 1 126,08 (1}(f)
supply poles, B 126,02(1) (d) 1.
Totally enclosed motor (def, 67), E 101.02
Touching equipment, E 143, 06(0] E 145.02(6)
Touchiny live pacts, 1 142,03(1) (a)
Towera (see poles)
Traffie, protection of, B 142.02(8), B 143.04(8},
B 145,02(8)
Transformers, Chap. 115
general Chap. 1156
grouudmg, E 108.04(2}, E 115.02, & 116.08,
E 121,05, E 121.06
guarding, I 112.05, It 121.06, T8 121.0G,
E 128.07{2), E 128,07(8)
installation of, B 111,05, E 116.02, B 115.04,
It 123.09, It 128.07
mterconnecblon, K 108.02
location, B 111,05(2), E 115,04
on poles, B} 128.07(2)
vault (def. 164), & 102,01, E 115,04, & 116.03
Transmission lines (see supply lines}, Part 2
Transverse loading (see loading), I& 125.03(2)
averaging span lengths, E 125.03(4)
special requirements, E 126.02(1) (e)
strength (line supports), E 126 02(1)((!}1
B 126.02(0 (@)1, E 126, 03{1)
three poles, B 126.02(1)(a)
graps for drainage pipes in manholes, E 129,03(8)
Tees
attaching conductors to, B 128,01(3)
falling, 10 128,02
Hnes in, B 128.06(7)
protection from, B 128.02
trimming, It 128,02
Trolley contact conductors {see conductors)
attached to bridges, B 123.05{4)
clearance above rails and aground, F 123,08
grade of, B 124.08(2)
guarding, E 123.05(4)(b)
at railway erossings, B 128,10(4)
under bridges, E 128.10(5)
high voltage, I1 128.10(2)
insulation for, B 128,05(2)
minimum size, B 126.02(6)(f)
on jointly used poles, It 125.08(2) (b}
supperts, B 128.10(1)
third rails, protection of, B 128.10{3)
TmlleyEfeeders, T 122.01(2)(a}, I 123.04(1)
Trouble, reporting to chief operators, B 143.01(8)
Tunne! working on, | 143.08
Twisted pair (see paired conductors)
Two workmen required, B 141.02{2), E 142.03(4),
E 143.03(6}
Type of guards, £ 112.05(3)

u

Ultimate fiber stresses, wood poles, E126.02(1)(d)8
Ultimate strength of

steel, B 126.02(1) (e}

wood poles, I& 126. 02(1)(&)3
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Underground
cables and lines, Chap, 129
conduit and ducts, Chap. 129
gas facilitios, T 129.01(4)
lines, communication operating rules, Chap, 145
crossings under railway, B 129,02 (4)(b)
eperation, I 143.07
l‘lsers, E 123, 03(3) I 129.08(3)
services, [§ 129
systems, commumcat}on, operation of, Chap, 146
focation of, B 129.01(1)
supply operatlon of, £ 14307, | 143.08
Under voltage protection, E 113.01(4)
Unguyed supports at railroad eroasings, I 125,03(3)
Uniformity with existing construction, I 20,13(2)
Ungualified workman, E 141.02(3)
Unsafe supports, F 143,04(4)
Urhan districts (def, 165), E 101.028
grade of conductors, B 124.08
Use of
appr%ved material and construction methods,
ground as part of circuit, B 121,06{(3)
of guy insulators, E 128.04(2)
Utilizatlon equipment (def. 166}, K 101.02

v

Vapor-tight (def. 167), I 101.02
Vault, transformer (def. 164), 5 101.02, W111.08(18},
E 115,04, E 117,08
Ventilated {def. 168), I 101,02
Ventilation of battely rooma, It 114,08
manholes, £ 129.03(4)
motor compartment, B 113,06 (2)
station, 1§ 111.01(2), It 111. 05(2), I 116.04
VertlcaIl}cllgzamnce of wires, above ground and rails,
inerease, I8 123.03(2)
increase for suspension insulators, I 123.03(2)
increuse for voltage, B 123,03(2
Vertical conductor (def, 169) (see conductors),
1¢1.02, & 123.10(4)
arrangement of, E 123,09{(2)(k)
climbing space, E 123.07 ( }
geparations for, It 123.0
Vertieal loading, E 125, 08(1), E 125.08(5)
Vertical separations of
conductors and noncurrent-carrying parts,
B 123.09(5)
eonductors on, same pole, E 128,09(2)
racks, B 123,06(1)(d)
line conductors an horizontal crossarms,
E 123.09(2)
Visitors, It 141.02{3)
Valatile flammable llquld E 101.02{169a)
Valtage (def. 170), E
increased clearanca for E 123.03(2)(h),
B 123,04(2)(h), E 123, 06(1) (b}

W

Waiving rules, E: 20.18
Waurning employees, B! 142,01(2)
Warning zipns (see sipns), E 121,05(8),
I 128.01(1)(c), B 141.02(8)
warnings and harrlers E 148,03({8)
Watchmuan at manholes, B 143,07(4), B 146.03(8)
Water pipe connections, 18 103.07(1}, I& 103.08
Water pipe grounds, B 108, 07(1)
Water systems prounding, E 108.07{1), T& 103.08
limited, B 183.08(1)
Water tight (def. 171), T 101,02
‘Weather conditions, K 111,01{(2), K 125.01, B 125,02
‘Woeatherproof (def, 172), E 101,02
cazes, I 111.01{2)
Well easing grounds on, B 103.08(1)
Width of workiny space, ! 112,06(2)
Wind pressure, I 125,02
Wires
connecting lightning arresters, I 119,08
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bhandling, B 142,03(8).(3} & (10)
protection from falling, B 142,02(8)(h)
stringing of, & 142.03(10), E 148.06(5),
16 145,02(7) -
verti]t::}al clearance, above ground and ralls,
Wiring
diagram for, equipment ang lines, 141.02{4}
for tHlumination, E 116.07
lightning arrester grounds, B 119,03
on switchboards, arrangement, 1B 118.01(8} &
(4), 13 118.06(1)
Wood, molding, use of, E 103.06(3), E 128.10(3),
E 128.10(4)(b), B 128.,10(6)
poles, E £26,02(1){d), E 126.03{1), E 126.04(1)
allowable fiber, stresses, I 126.02(1)(d)3
uys, I 126.02(3)
', longitudinal strengsh, B 126.02(1}(d)2
., minimum sizes, B 126.02(1)(d)6
spliced, B 126.02(1)(d)7
top diameters, B 126.02(1){d)6
ultimate fiber stresses, It 126.02(1)(d)8
Working space, E 123.08
about equipment, K 111,01, It 112.05(1},
E 112.06(1) & (2), & 113.02(4), E 115.06
about lightning arrestera, E 119.01(2), E 118.02(2)

WISCONSIN ADMINISTRATIVE CODE

aboutawitchboards, E118.01(2) & (4), E118.07(3
dimensions, I 128,08(2)
elevated parts, K 112,06(8)
exits from, B 111.03(4)
keadroom for, I 111.03(6)
height, I 123.08(4) (1)
in manholies, E 129.03({2)(b)
in stations, B 112.06
lateral (def. 100 & 101), & 101,02, E 123,08
\ightning arresters, B 119.01(2), E £19.02(2)
loeation, E 123.08(1)
obstruction of, by conduetors, I 123.08(8),
B 128.10(1)
on poles, B 123.08(2) & (4), B 123,10Q1),
B 128,07(1) & (4)
whers required, B 112,061}
width, It 112,06(2)
Workman's request, E 142.04(2)
Workmen, position, Ii 142.03(T)
protection of, by disconnectors, B 142,02(9}
requirements for two, E 141.02(2), E 142,03(4)
T 143,03(6
unqualified, B 141.02(3)
Work on eireuits, It 118.06(2)
on live lines, I& 141.02(2)
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