WISCONSIN STATE ELECTRICAL CODE

Yolume 1

History: The Rlectrical Code as it existed on_ January 31, 1968 was
1'egsealed and a new Electrical Code was created effective IFebruary 1,







INTRODUCTION

Purpose and Structure

The legislature, by section 35.93 and chapter 227, Wis, Stats., 1955,
dirvected the publication of the rules of administrative agencies having
rule-making authority in a loose-leaf, continual revision system known
as the WISCONSIN ADMINISTRATIVE CODE, The code is kept
current by means of new and replacement pages. The pages are issued
monthly, together with notices of hearings on proposed rules,
emergency rules, new rules, instruetions for insertion of new mate-
rial, and other pertinent information. This monthly service is called
the WISCONSIN ADMINISTRATIVE REGISTER, and comes to the
subseriber after the 26th of each month.

Availability

The complete code and the upkeep service are distributed to the
county law libraries; to the libraries of the Univergity of Wisconsin
Law School and Marguette University Law School; to the State His-
torical Society; to the Legislative Reference Bureau 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, 1 West Wilson Street, Madison,
Wisconsin 53702,

History Notes

FKach page of the code as it was orviginally filed and printed pur-
suant to the 1955 legislation, is dated “1-2-56". A rule which is
amended or created subsequent to the original printing date is fol-
lowed by a history note indicating the date and number of the REG-
ISTER in which it was published and the date on which the amend-
ment 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 in 1956, The date line at the bottom of the
page indicates the month in which the page was released.

In some instances an entire code has been repealed and recreated
subsequent to the original printing date. When this occurs a history
note has been placed at the beginning 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 COMMISSION T

GENERAL REQUIREMENTS AND

DEFINITIONS
Chapter E 2
SCOPE, AUTHORITY, AND STATUTORY
REFERENCES
H 2,01 Scope of code E 2.02 Authority and statutory
references

E 2,01 Scope of code, The Wisconsin State Electrical Code shall
apply as minimum fire and safety requirements for the construetion,
installation and maintenance of all electrical power and communica-
tion circuits and eguipment including signal, radio, and lightning rod
equipment; and includes rules to be observed in the operation of elec-
trical power and communication equipment and lines. In volume 1 of
the Wisconsin State Electrical Code, references to NEC-Ti refer to
those portiens of the National Electrical Code~1971 (also ANSI Cl-
1971—American National Standards Institute C1-~1971) incorporated
by reference inte the Wisconsin Administrative Code according to
sections B 90.01 and £ 90.02, volume 2 of the Wisconsin State Elec-
trieal Code.

Note: The National Blectrical Code, 1971, reterred to above Is on flle In
the offices of the Department of Industry, Labor and Human Relations, the
Public Service Commlission, the Secretary of State, and the Revisor of
Statutes, and may be obtained for personal use from Natlonal Fire Protec-
tion Association, 60 Batterymarch Street, Boston, Massachusetts,

History: Cr, Register, January, 1968, No, 145, eff. 2-1-68; am. Register
April, 1974, No. 196, eff, 5~1-72,

E 2.02 Authority and statutory references, (1) STATUTORY AUTHOR-
ITY, 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 eode is vested in the Public Service Commission with respect
to the installation and operation of circuits or equipment by publie
utilities and railroads in the exercise of their functions as utilifies
and railroads; and in the Department of Industry, Labor and Human
Relations with respect to the installation and operation of circuits or
equipment affecting employees, employers, or the public,

(3) STATUTORY ENFORCEMENT. (a) Compliance with the require-
ments of the Wiscongin State Eleetrical Code is required hefore a util-
ity may give electric service even though some portions of the code
may not be dirvectly enforceable by state agencies, (See section 167.16,
Wis. Stats.)

(b} The requirements in the code are enforceable in the same man-
ner as other orders of the administrative authorities, (See sgections

Electrical Code, Volume 1
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8 WISCONSIN ADMINISTRATIVE CODE

102,67, 102.68, 195.07, 196.41, 196.64, 196.66, 196.74 and chapter 227,
Wis. Stats.)

(4) OTHER LECAL REQUIREMENTS. (a) There are state statutes that
refer directly to certain electrical construction. Some of these are
sections 66.047, 86.16, 98.25, 124,40, 134.41, 167.18, 182,017, 182.018,
196.171, 196,58, 196.67 and 196.72, Wis. Stats., 1950.

(b) Nothing in this code shall be construed to deprive a munici-
pality of jurisdiction over utilities, places of employment, or public
buildings except that no local requirement shall be contrary to the
requirements in these chapters. (See sections 101.16 and 196.58, Wis.
Stats,)

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

(5} CoMPLAINTS, If a complaint is flled 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
authority shall investigate and make recommendations, (See section
196.74, Wis, Stats,, for procedure if changes in utility facilities are
necessary.)

History: Cr, Repgister, January, 1968, No, 145, eff, 2-1-68; am. (4) (b),
Register, April, 1972, No. 196, eff, 5~1-72

Blectrieal Code, Volume 1
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Chapier E 20
GENERAL REQUIREMENTS

E 20.10 Character of construction, m 20.12 Constructwn, jinspection
maintenance and opera- nd repairs
tion E 20.13 Apphcatlon of rules
H 20,11 Use of approved mate-
rials and construction
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, 1968, No, 145, eff, 2-1-68.

E 20.11 Use of approved materials and construetion 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 poliey of the administrative authority to approve mate-
rials, devices, and systcms which are listed as standard by the Under-
writers’ Laboraiories if they do not conflict with the requirements of
this or other state codes or the laws of the state,

(2) METHODS OF INSTALLATION, No methods of installing electrical
materials or devices in construetion covered by this code shall be used
which are not approved by the Department of Industry, Labor and
Human Relationsg or Publie Service Commission,

(a2} Exception: Methods of installation which comply with the re-
quirements of this code are hereby approved,

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

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

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

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

E 20.13 Application of rules. {1) WAIVING RULES. The rules are in-
tended to apply to all installations except as modified or waived by the
proper administrative authority. They are intended to be so modified

Tlectrical Code, Volume 1
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10 WISCONSIN ADMINISTRATIVE CODE

or waived in particular cases wherever any 1ules are shown for any
reason to be impracticable or if equivalent or safer construction is
secured in other ways.

(2) ArrricaTioN, The intent of the rules will be vealized (a2) 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 construetion is greater than the advantage of eonstrue-
tion in compliance with the rules, providing the existing construection
is remsonably 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 Commig-
sion and within the time determined by them,

(3) TEMPORARY INSTALLATIONS, It will sometimes be necessary to
modify or waive cerfain 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 reasonabdle 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 construction shall be made reasonably safe,

(4) TesTiNG. Rooms which are used exclusively for routine or spe-
cial electrical test work and, therefore, ave 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 cage of emerpency or 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, Januvary, 1868, No, 145, eff. 2-1-63.

Hlectrlical Code, Volume 1
Regigter, January, 1968, No. 145
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Chapter E 101
DEFINITION OF SPECIAL TERMS

it 101.02 Definitions

E 101.02 Definitions, General guides for this chapter on definitions
inelude: (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 ave defined in full in Wis, Adm. Code chapter E 101, other defi-
nitions being defined in the individual rule where they apply; (8)
wherever practical the definitions conform to those of the American
Standards Association,

(1) AcCCESSIBLE: (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 structuve or finish. (See
“Coneealed” and “Exposed”.)

{2) AccessiprE: (As appled fo equipment). Admifting close ap-
proach because not puarded by locked doors, elevation or other effee-
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 LIVE: Electrically connected to a source of potential
difference, or electrically charged so as to have a potential different
from that of the earth.

Nota: The term “live” ia sometimes used in place of the term “cur-
rent-carrying” where the Intent is clear, to aveid repetltions of the
longer term.

(5) ANTENNA CONFLICT; See ‘Conflict”.

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

(7) ArproveED: Acceptable to the administrative auwthority enfore-
ing thig code, (See section E 20.11),

(9) ASKAREL: A synthetic non-flammable insulating liquid which,
when decomposed by the electric are, evolves only non-flammable gase-
ous mixtures,

(1) AurHORITY: See “Administrative authority.”

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

(12) BraNCH circUrT: That portien of a wiring system extending
beyond the final overcurrent device protecting the cireuit.

Note: A device not approved for branch circuit protection, such as a
thermal cutout or motor overload protective device, Is not congidered
as the overcurrent device protecting the cireulit,

BEleotrical Code, Volume 1
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(13) BRANCH CIRCUIT-APPLIANGE: 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 circuit that
supplies a number of outlets for lighting and appliances.

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

(16) BuiLmNg: A structure which stands alone or which is cut off
from adjoining structures by fire walls with all openings therein pro-
tected by approved fire doors,

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

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

(19) CaABLE vAULT: See “manhole”.

(20) CrrcurT: A conduetor or system of conductors through which
an eleetric current is intended to flow,

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

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

(23) COMMUNITY ANTENNA SYSTEM: A central receiving antenna
together with the cables, conduetors, supports and equipment used to
connect the subseribers to the central antenna.

(24) COMMUNICATION LINES: See “lines”.

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

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

(28) Cowvvcror: A metallie conducting material, usually in the
form of a wire or cable, suitable for carvying an electrie current.

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

{28) CoNDUCTOR CONTLICT: See “‘conflict”.

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

Hlectrical Code, Volume 1
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(30) CONDUCTOR—GROUNDING: A econductor which is used to con-
nect the equipment or the wiring gystem with a grounding electrode
or electrodes,

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

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

{83} CoONDUCTOR—VERTICAL: In pole wiring work, a wire or cable
extending in an approximately vertical divection.

(84) Cowpuir: A tube especially constructed for the purpose of en-
closing electrical conductors.

(35) CoNDUIT-—-FLEXIBLE METALLIC: A flexible raceway of circular
cross-section, especially construeted for the purpose of drawing in or
withdrawing of wires and cables after the conduit and its fittings arve
in place, and is made of metal strip, usually of steel, with metallic
corrogion 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 resigtant 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
meagurements set forth in NEC-1971 chapter 9, table 4, For other
materials, dimensions are to be the same.

{37) CONDUIT—THIN-WALL (ELECTRICAT, METALLIC TURING) : A thin-
walled steel or corrosion-resistant metal vaceway of circular cross-
section, eonstructed for the purpose of pulling in or withdrawing wires
after it is installed in place, coated inside and ouf to be corrosion 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.

(88) CONFLICT—ANTENNA: An antenna or its guy wire iy 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 befween the antenna or guy wire and the supply or communi-
cation conductors.

(39) CONFLICT-—CONDUCTORS: A conductor ig so situated with re-
spect to & conductor of another line at a lower level that the horizontal
distanece 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

(e) 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 earried by either conductor concerned,

Hilectrical Code, volume 1
Register, April, 1972, No, 198
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(40) CONFLICT—STRUCTURE: As applied to a pole line, the line is
so sitnated 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 second line, assuming that no
conductors are broken in either line.

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

1. Where one line c¢rosses another.

2. Where 2 lines are on opposite sides of a highway, street or alley
and are separated 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-
neetor is a deviee which establishes the connection between 2 or more
conductors or hetween one or more eonductors and a terminal by
means of mechanical pressure and without the use of solder.

(42) CoNTROLLER: A device, or group of devices, which serves fo
govern, in some predetermined manner, the electric power delivered
to the apparatus in which it is connected.

(43) CoOKING UNIT—COUNTER MOUNTED: An assembly of one o
more domestic surface heating eclements 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
eonnected in an eleetric circuit, Non-current-carrying parts are those
not intended to be so connected.

{45) CURRENT—LIMITING OVERCURRENT PROTECTIVE DEVICE: (See
NEC-1971 section 240-27.)

(48) CurouT BOX: An enclosure designed for surface mounting and
having swinging doors or covers secured directly to, and telescoping
with, the walls of the hox proper,

(47) DEap: 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 racToR: Of any system or part of a system, the ratio
of the maximum demand of the system, or part of the system, to the
total connected load of the system, or part of the system under con-
gideration,

(49) 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 civcuit can be disconnected from
their source of supply.

(61) DiscoNNECTOR: A swifch which is intended to open a cireuit
after the load has been thrown off by some other means,

Note:r Manual switches deaigned for opening loaded circuits are usually
installed in eircuit with disconnectors, to provlde a safe means for
opening the circuit under load.

Electrical Code, Volume
Regilater, April, 1972, No. 196




PUBLIC SERVICE COMMISSION 15

"{52) DrY: See “location—dry™.

(53} DvcT: In underground work, a single tubular runway for un-
dervground cables.

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

{65) Dust-TIGHT: 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 aliernate intervals of (a) load and no load, or (b} load
and rest, or {c¢) load, no load and rest.

(b8) DuTY—PERIODIC: A type of intermittent duty in which the
load conditions are regularly recurrent.

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

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

Nole: See table in NEC-1971 section 430-21 for illustrations of wvarious
types of duty,

{61) ErFECTIVELY GROUNDED: See “grounded”.

{62) BELECTRIC SIGN: A fixed or portable, self-contained electrically
illuminated appliance with words or symbols designed fo convey in-
formation or attract attention.

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

(64) ELECTRICAL SUPPLY EQUIPMENT: See “equipment”.

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

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

Note; This includes generating stations and substations and generator,
storage battery, and transformer rooms, but excludes manholes and
1sol?tte<)i transformer vaults on private premises. (8ee 'transformer
vault”,

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

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

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

(70 EQUIPMENT--UTILIZATION: Equipment which utilizes electrieal
energy for mechanical, chemical, heating, lighting, testing, or similar

Electrical Code, Volume 1
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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 ignition of a speci-
fied gas or vapor surrounding the enclosure by sparks, flashes, or
explosions of the gas or vapor within, and which operates at such an
external temperature that a surrcunding flammable atmosphere will
not be igmited thereby.

(72) ExposED: (As applied to eircuits or lines). In such a position
that in ease of failure of supports or insulation contact with another
civeuit or line may result,

(73) Iixrosep: (As applied fo 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) Exrosep: (As applied to wiring method). Not concealed.

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

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

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

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

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

{80) GENERAL-USE SWITCH: See “switch”,

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

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

(83) GROUNDED CONDUCTOR: A conductor which iy intentionally
grounded, either solidly or through a current limiting deviee.

(84) GROUNDED-EFFECTIVELY: Permanently connected to earth
through a ground connection or connections of sufficiently low imped-
ance and having sufficient current-carrying capaeity to prevent the
building up of voltages which may result in undue hazard to conneected
equipment or to persons, Where the term “effectively grounded” is
used in conjunction with cables, sheaths, messengers, or conduetors 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

Electrical Code, Volume 1
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transformer or génerator windings) is intentionally grounded, either
golidly or through a current limiting device. This ground connection
roay be at one or more points.

(86) GROUNDING CONDUCTOR: See "“conductor”,

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

(88) GuUaRD zoNE: The space at minitnum clearance from guards to
electrical parts where guards may be installed by workmen without
definite engineering design. (See section B 11205},

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

(90) HAZARDOUS LOCATIONS: See NEC-1971 Article 500,

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

(92) IoeNTIFIED: As used in NEC-1971 Article 200, the conductor
or terminal to which it refers is fo be recognized az grounded.

(93) INSULATED: Separated from other conducting 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 gpace.

Note; When any object Is said to be insulated, it is understood to bhe
ingulated in a sultable manner for the conditlons to which it is sub-
Jected. Otherwise, it 13, within the purpose of these rules, uninsulated,
Ingulating covering of conductors is one means of making the conduc-
tors insulated. Wires which are insulated, but not otherwlise 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 deviee, when
interposed between a person and current-carrying parts, protects the
person making use of it against electric shock from the current-carry-
ing parts with which the device is intended to be used, (The opposite
of conducting.)

(95) IsorateEp: 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 “switch”.

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

(99) Jornt yse: The simultaneous use of facilities by two or more
agencies not furnishing like services but having use for similar
facilities,

(100) LATERAL CONDUCTOR: See “conductor”.

. (101) LATERAL WORKING SPACE: The space reserved for working
between -conductor- levels ‘outsidé the climbing space, and to its right
and left.

Eleetrical Code, Volume 1
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(102) LiGHTING OUTLET: An outlet intended for the direct connec-
tion of a lampholder, a lighting fixture or a pendent cord terminating
in a lampholder.

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

{104) LINE CONDUCICR: See “conductor”,

(105) LINES—COMMUNICATION: The conductors and their support
ing or containing structuves which are located outside of buildings
and ave used for public or private signal or communieation service
and which operate at not exceeding 400 volts to ground or 750 volts
between any two points of the eiveuit, and the transmitted power of
which does not exceed 150 watts. When operating at less than 150
volts no 1imit is placed on the eapacity of the system,

(a) Telephone, telegraph, railroad-signal, messenger-call, clock, five,
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 is made under certain conditions for eommunication
civeuits used in the operation of supply lines, (See seetion E 128,08
(1}).

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

(2) Does not include open wiring on buildings, in yard or similar
loeations where spans 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
Tess than 400 volts may be considered as supply lines, if so yun 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; pRY: A location not normally subject to damp-
ness or wetness. A location ¢lassified as dry may be temporarily subject
to dampness or wetness, as in the case of a building under construc-
tion,

(109) LocATioN; WET: A location subject to saturation with water
or other liquids, such as locations exposed to the weather, wash vooms
in garages, and like locations. Installations underground or in con-
erete slabs or masonry in direct contact with the earth, shall be con-
sidered as wet locations.

(110} LOW-ENERGY POWER CIRCUIT: A circuit which is not a remote-
control or signal civcuit but which has the power supply limited in
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accordance with the requirements of class 2 remote-control ciremits.
{See NEC-1971 Article 725,) ’

(2} Such cirenits include electric door openers and circuits used in
the operation of coin-operated phonographs.

(111) LOowW vOLPAGE PROTECTION: The effect of a device operative on
the reduetion 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 eause the interruption of power
supply to the equipment, but not preventing the re-establishment of
the power supply on return of voltage.

(113) ManNHOLE: (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 connections and
teats.

{114) MANUAL: Capable of being operated by persomal interven-
tion,

(115) MoroR 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 electrieal installations and all
extensions and renewals which constitute a substantial portion of the
installation.

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

Note: Asg applied to an electiric controller, non-automatle control does
not necegsarily imply a manual controller, imt only that personal inter-
ventlon is necessary.

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

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

(121) OUTLINE LIGHTING: An arrangement of incandescent lamps
or gaseous tubes to outline and e¢all attention to certain features such
as the shape of a building or the decoration of s window,

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

{128) PANELBOARD: A single panel, or group of panel units, de-
signed for assembly in the form of a single panel; including busses
and with or without switches and/or automatic overcurrent protective
devices for the control of light, heat, or power cirenits of small in-
dividual as well as aggregate capacity; designed to he placed in a
cabinet or cutout box placed in or against a wall, or partition, and
accessible only from the fromt. (See definition of “switchhoard”).

(124) PERMANENTLY GROUNDED: See "grounded, effectively”,

(126} Porr race: That side of a pole on which cross arms are
attached, or whieh 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 souree of cur-
vent by means of a flexible cord and attachment plug.

(127) QUALIFIED PERSON: One familiar with the construction and
operation of the apparatus and the hazards involved for over 600 volfs,

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

Note: Raceways may be of metal or insulating material and the term
Includes rigid metal conduit, rigid non-metallic conduit, flexible metat con-
duit, eleetrical metallic tubing, underficor raceways, cellular concrete floor
raceways, cellular metal floor raceways, surface metal raceways, structural
raceways, wireways, and busways,

(129) RainTiGHT: So constructed or protected thai exposure to a
beating rain will not result in the entrance of water.

{120) REaDpILY AccEssIBLE: Capable of being reached quickly for
operation, renewal or ingpection, without requiring those to whom
ready access is requisite to elimb over or remove obstacles or fo regort
to portable ladders, chairs, ete. (See "accessible”.)

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

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

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

(184) RURAL DISTRICTS: All places not urban, usually in the country,
but in some cases within city limits. (See definition of “urban dis-
tricts’.)

(185) Bac: (a) Apparent sag at any point: The departure of the
wire at the partienlar 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 & 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° F., with no wind loading.

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

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

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

{(f) Total sag: The distance, measured vertically, from any point
of a conductor to the straight line joining itz 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 2 span). The
distance, measured vertically, from the particular point in the eon-
duetor to a straight line between its 2 points of support, without any
external load. '
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(136) SEALARLE EQUIPMENT: BEquipment 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.

(187) SpALED (HERMETIC TYPE) REFRIGERATION COMPRESSOR: A
mechanical compressor consisting of a compregsor and a motor, both
of which are enclosed in the same sealed housing, with no external
sl;lafts 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-
izes served.

(139) SprvicE caeLs: Service eonductors made up in the form of
cable.

(140) SeRvVICE conDUCTORS: The supply conductors which extend
from the street main, or from transformers to the service equipment
of the premiges supplied.

{141) ServicE DROP: The overhead service conductors between the
last pole or other aerial support and the first point of attachment fo
the building.

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

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

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

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

(145) SERVICE LATERAL: The underground service conductors be-
tween the street main, including any risers at a pole or other struc-
ture or from transformers, and the first point of connection to the
service entrance conductors in a terminal box inside or outside the
building wall. Where there ig8 no terminal box, the point of connection
shall be considered to be the point of entrance of the service conduc-
tors into the building.

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

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

(148) SuALL: Is used to indicate requirements.

(149) SwmourLp: Is used to indicate recommendations, or that which
is adviged but not required. In general, recommendations have the
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form of ﬁne~prin£ noteg or paragraphs supplementing the preceding
text.

(150) Snow winpbow: Any window used or designed to be used
for the display of goods or advertiging 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 sireet floor level.

(151) SieN: See “electric sign”.

(152) SIGNAL CIRCUIT: Any electrical cireuit 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 LeNcTH! The horizontal distance between two adjacent
supporting points of a eonductor,

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

(155) STRUCTURE CONFLICT: See “conflict”.

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

(157) SwrrcHES: (a) Switches: A device for opening and closing or
for changing connection of a circuit. A switeh will always be under-
stood to be manually cperated, unless otherwise stated.

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

(¢) General use snap switch: A form of general use switch go con-
structed that it can be installed in flush device boxes, or on outlet box
covers, or otherwise used in conjunction with wiring systems recog-
nized by this code.

(d) AC general use snap switech: A form of general use snap
switch suitable only for use on alternating eurrent eircuits for con-
trolling the following:

1. Resistive and inductive loads (including electrie discharge lamps)
not exceeding the ampere rating at the voltage involved,

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

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

Note: All AC general use snap switches are marked “AC" In addition
to their electrical rating.

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

1. Resistive loads not exceeding the ampere rating 9.{‘, the voltage
involved.

2. Inductive loads not exceeding one-half the ampere rating at the
voltage involved, except that switches having s marked horsepower
rating are sultable 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 snap switches are not generally marked
AC-DC, but are always marked with their electrleal rating.

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

(g) Motor eircuil switech: A switch, 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 veltage.

(158) SwrrcrpoArp: When referred to in conmection 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, overcur-
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-
beard”).

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

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

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

(161) THERMAL CUTOUT: An overcurrent proteclive deviee which
confains a heater element in addition to and affecting a renewable
fusible member which opens the circuit. It 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 current and
temperature and which, when properly applied to a motor, protects
the motor against dangerous averheating due to overload or failure
to start.

(164) TRANSFORMER VAULT: An isolated fire-resistant enclosure,
either ahove or below ground, in which transformers and related
equipment are installed and which ig not continuously attended dux-
ing operation.

(165) Urpan piSTRIcT: Thickly settled area, whether in cities or
not, or where congested traffic often occurs. A highway, even though
inbthe country, on which the traffic is often heavy, is considered as
urban.

(166) UTILIZATION EQUIPMENT: See “equipment”.

(167) Varor-TiguT: So enclosed that vapor will not enter the en-

closure,
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- (168) ‘'VENTILATED: Provided with a means to.permit. circulation. of
the air sufficiently to remove an excess of heat, fumes, or vapors.

(169) VERTICAL CONDUCTOR: See “conduector”.

(1692) VOLATILE FLAMMABLE LIQUID: A flanumable liquid having a
flash point below 100° F., or where temperature is above its flash
point,

(170) VoLTAGE. (a) (of a eircuit) Voltage of a circuit is the great-
est root-mean-square effective difference of potential between any
two conductors of the circuit concerned.

(b) (to ground)} Voltage to ground in grounded circuits is the volt-
age between the given conductor and that point or conductor of the
circuit which is gmunded, in ungrounded circuits, the greatest volt-
age between the given conductor and any other conductor of  the
cireuit,

{e) (of direct connected circuit) If one cireuit is directly connected
to another cireuitf of higher wvoltage (as in the case of an auto-
transformer) both are considered as of the higher voltage, unless
the cireunit of lower voltage is effectively grounded, in which case its
voltage is not determined by the eircuit of higher voltage. Direct
connection implies electvic conmection ag distinguished from connec-
tion merely through electromagnetic or electrostatic induction.

(d) When the term “volts” or voltage is used 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 ecil or similar device iz not
considered grounded.

(171) WATERTIGHT: So constructed that moi.sture will not enter the
enclosing case.

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

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

(173) WrT: (See “location—wet”).

History: Cr. Register, January, 1568, No, 145, eff, 2-1-68: am. (36),
(45}, (80) note, f%9(]). (92), (110) (intro, par.}, and (127), Reg” ter, April,
1872, No. 188, e
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Chapter E 103
PROTECTIVE GROUNDING

103.05 Grounding of portable

W 103.01 Grounding general L
equipment

H 103.02 Grounding electric sys-

tems 103.06 Grounding conductors
K 103.03 Grounding conduetor en- 103.07 Ground connections
closures Method

103,09 Ground resistance
103,10 Separate grounding con-
ductors and grounds
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I 103.04 Grounding of fixed
. equipment

T 103.01 Grounding general. (1) This chapter (Wis. Adm. Code
sections B 103.01 through I 103.10) treats of protection by grounding
of electrical generation, transmission, distribution, and some utiliza-
tion facilities, the general requirements of which are 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 lghtning
protection wires which are independent of electric eircnits and equip-
ment, nor to the grounding of communication civeuits 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 requirements for interior
wiring, radie, communication systems and signal circuits will be
found in NEC-1971 Articles 250 except as changed in volume 2 (See
section E 250.92), 810, 800 except as changed in volume 2 (See sec-
tions K 800,02 and E 800.21), 720 and 725, respectively.

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

() Circuits are grounded for the purpose of limiting the voltage
on the cireuit which might otherwise occur 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, January, 1968, No, 145, eff, 2-1-68; am. (3),
Reglater, April, 1972, No. 196, eff. 5-1-T2.

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

(b) Three-wire direct-current systems supplying interior wiring
systems shall be grounded on the neutral at one or mere 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 prounded that the maximum volt-
age to ground does not exceed 300 volts.

(b) 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 conductors
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 see-
tions E 103.07 and E 103.09.

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

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

8. 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 neutral point of each phase.

4. In 3-phase, 3-wire, delta systems, the ground connection 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 ig used for lighting,
that phase shall be grounded at only one point, at the neutral con-
ductor, if one is used, or at one of the phase wires.

8. In 8-phase, 8-wire or 4-wire, star connected gystems, 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. .

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

2. Where transformers supply a common set of distribution mains,
such fuses ag ave installed shall be go placed as not to leave any
portion of the secondary system without grounding protection after
the fuses have opened.
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3. In the absence of a direct ground connection at all building
gevvices, ground connections shall be made to the grounded neutral
or other grounded conductor of a secondary system supplying more
than one utilization eguipment, at intervals that will fulfill the re-
sistance and eurrent-carrying requirements of E 103.08, Thig is to
take care of older installations without grounded services.

4. Where more than one building Is served from a single serviee
the conductor and equipment enclosures, and the mneutral shall be
grounded at each building.

{(d) The primary neutral of a single or 3 phase supply system
operating at not to exceed 22,000 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 such o way that the requirements of section E 103.09 are met and
2. or 8. below are complied with.

2. The neutral iz connected to an extended metallic underground
water piping system or made electredes complying with the resist-
ance requirements of section T 103.09 at each transformer location
and at a sufficlent number of additional points to total 4 ground
connections per mile.

2. The neutral is conneected to single made electrodes complying
with the dimensions specified in seetion E 103,08 (4) af each trans-
former location and at a sufficient number of additional points to total
9 grounds per mile. The additional grounds shall be placed first on
poles adjacent fo each customer’s location, and then approximately
equally spaced between the transformer locations.

(e) 1. A neutral conductor grounded as gpecified in section B
108.02(2) (d) is considered to be effectively grounded throughout its
length.

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

a. Connections are made to an extended metallic underground water
piping system or to made electrodes complying with the resistance
requirements of section B 103.03 at the beginning and at the end and
at g sufficient number of additional points to total 4 ground ¢onmnections
per mile, or

b. Connections are made to single made electrodes complying with
the dimensions speeified in section T 10308 (4) at a sufficient
number of points to total 9 grounds per mile.

(f) The grounding conductor of 2 lightning arrester protecting
a transformer which supplies a secondary distribution system may be
interconnected solidly or through a gap with the grounded conductor
of such transformer, provided that in addition to the direct ground-
ing connection at the arrvester either:

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

2. The secondary neutral is common with the primary neutral and
is grounded in the manner specified in section E 103.02 (2) (d).

" Neote: The lightning arrester must be an acceptable lightning protee-
tive device having valve characteristica. See definition in chapter B 100,
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(3) CURRENT IN GROUNDING CONDUCTOR. Grounds shall he so ar-
vanged that under normal conditions of service there will be no ob-
jectionable passage of current over the grounding conductors, The
temporary currents set up under accidental conditions, while the
grounding conductors are performing their intended protective fune-
tions, are not to be considered as objectionable. If an objectionable
flow of current oceurg over a grounding conduetor, due to the use of
multiple grounds a. one or more of such grounds shall be abandoned,
or b. their location shall be changed, or ¢. the continuity of the con-
ductor between the grounding connections shall be suitably inter-
rupted, or d. other means satisfactory to the authority enfoveing this
code shall be taken to limit the eurrent.

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

E 103.03 Grounding conductor enclosures. The grounding of light-
ing and utilization wiring systems as well as metal envelopes con-
taining supply conductors must comply with NEC-1971 Article 250
except as changed in volume 2 (see section T 250.92) even though
in locations used exclusively by supply faeilities.

Histery: Cr. Register, January, 1968, No. 145, eff. 2-1-$8; am, Register,
April, 1972, No, 19§, eff, 5-1-72,

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

(2) Fixed non-curvent 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 praetice and make their operating rules eonform to the
practice adopted. If any portion of these non-current carrying parts
are located within 8 feet of the ground they shall be grounded.

(3) Instruments, meters, or relays which operate with windings
or working parts at 300 volts or more to ground shall have the cases
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 inaccegsible to other than quali-
fied persons, in which case the above protection is not required up to
and including 750 volts. Above T50 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 instrument transformerg on cirenits
of 300 volts or more to ground, having ungrounded secondary cirvenits
and ungrounded primary circuits, the cases and other exposed bare
metal parts shall be grounded (See section E 103.06 (2)}).

(4) Non-current carrying parts of fixed equipment may be grounded
by metallically connecting them to the grounded metal raceway or
cable armor, or otherwise as provided in NEC-1971 section 250-57.

History: Cr Register, January, 1968, No. 145, eff, 2-1-68: am. (4),
Register, April, 1872, No. 196, eff. 5~ 179,

E 103.05 Grounding of portable equipment., The grounding of port-
able equipment is required by NEC-1971 Axrticle 250 except as ehanged
in volume 2 (see section E 250,92) and such portable equipment must
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be grounded even though in loeations used exclusively by supply
facilities,

History: Cr, Reglstet January, 1968, No. 146, eff. 2-1-68;, am, Register,
April, 1872, No. 196, eff. 5-1-72,

E 103.06 Grounding conductors. {1) MATERIAL AND CONTINUITY. In
all cases the grounding conductor shall be of copper or of other
metals or combination of metals which will not corrode excessively
under the existing conditions. If joints are unavocidable 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
no automatic cutout or switch 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 hends.

(2) Size AND caracrry, The grounding conductor shall conform to
the following:

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

(b) For alternating current eircuits. A grounding conductor for an
alternating-current system shall have a current-carrying ecapacity
not less than one-fifth that of the conductor to which it is attached
but in no case shall the conduetivity or tensile strength be less than
that of No. 8 copper. See NEC-1971 Article 250 except as ehanged in
volume 2 (see section E 250.92) for conductor size for grounding
utilization equipment in interior wiring,

(¢) For instrument transformers. The grounding conductor for in-
strument cases and secondary cireuits of instrument transformers
shall not be smaller than Neo. 12 if of copper or, if of ofher metal,
shall have equivalent enrrent-carrying capacity,

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

{e) Interior utilization wiring, raceways, etc., For conductor sizes
for grounding utilization wiring, raceways, equipment, and portable
and pendent equipment see NEC-1971 Avrticle 250 except as changed
in volume 2 (see section E 250.92).

(8) 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 public, the con-
ductors 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
ground the ground conductor must be electrically connected to both
ends and the metallic guard covered by an insulating conduit or
molding.
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2. In rural areas other than in farm and school yards, or spaces
where people congregate, ground econductors of a multigrounded sys-
tem may be of weatherproof insulation instead of a insulating conduit
or molding.

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

(bY The grounding wire must also be protected near supply and
communication Iines. {See section E 123.10).

(4) UnpERcROUND. Wires used for grounding eonducters, if laid
underground, shall, unless otherwise mechanieally profected, be laid
glack to prevent their being readily broken; and shall have joints
carefully painted or otherwise protected against corrosion,

{5) CoMMON GROUNDING CONDUCTOR FOR CIRCUITS, METAL RACEWAYS
AND EQUIPMENT (See NEC-1971 Axrticle 250 except as changed in
volume 2 (see section E 250.92))

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

History: Or, Register, Jonuary, 1968, No, 145, eff, 2-1-68; am, (2} (b),
(e) and (b), Register, April, 1972, No. 196, eff. §-1-T2.

B 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 to a grounding electrode
in or at a building, the same electrode shall be used to ground the
conductor enclosure and equipment in or on that building.

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

Nota: The protective grounding of electric cirveyits and eguipment to
underground metallic water-pipe systems in accordance with these rules
should alwava be permitted, since such grounding offers the most effec-
tive protection to life and property and is not injurtous to the plping
systems.

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

(2) ALTERNATE METHODS. Where underground mefallic 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 connection may be made to the steel frame of a huilding con-
taining the grounded circuits or equipment, to which frames of ma-
chines and other noncurrent-carrying surfaces should also then be
grounded. In such cases the building frame should be itself well
grounded by effective connection to the ground. This may require
made electrodes for steel frame buildings supported on masonry or
concrete footings. o
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(3) Mapn eLECTRODES, If resort must be had to made (buried or
driven) electrodes the number should he determined by the following
requirements:

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

{b) At least 2 grounds are reguired for low-voltage alternating-
current distribution circuits, one at the transformer or elsewhere
and one at each customer’s service,

{c) Where no part of the circuit or eguipment protected can be
reached by persons while they are standing on the ground or damp
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floors, or by persons while touching any metallic piping to which the
grounding conductor is not effectively connected, a single made elee-
trode may be used even if its resistance exceeds that specified in sec-
tion E 103.09. In such cases it is desirable to provide guards for the
grounding conductor in accordance with subsection E 103.06(3),
wherever it i otherwise accessible, or to provide insulating mats or
platforms so located that persons cannot readily touch the grounding
conductors without standing on such mats or platforms. : .

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

{4) GROUNDS T0 RAILWAY RETURNE, Protective ground connections
should not be made to railway negative-return cireuits when other
effective means of grounding are available, except ground connections
from electric-railway lightning arresters. When pground 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 metallie
connection {as indirectly through a grounded neutral with multiple
grounds} between the railway return and the other grounded conduet-
ing bodies (suech as buried piping and cable sheaths).

Note; This does not prohibit the making of drainape connections
(which are not protective grounds) hetween piping systema and railway
negative-return circuits for the prevention of electrolysis,

Note! Multiple protective ground connections from other circuits to
railway returns should be avoided; and where multiple made electrodes
are made on such other ecircuits near such rallway returns, they should
be go arranged as to prevent the flow of any considerable current in and
boetween such connections, which fow would reduce thelr effectiveness,
or otherwise cause damage,

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

I 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 entrance to the building or near the equipment to be
grounded, and shall be accessible except by special permission. If the
point of attachment is not on the street side of the water meter, the
water-piping system shall be made electrically continuous by bonding
together all parts between the attachment and the pipe entrance
which are liable to hecome disconnected, as at meters and service
unions. I water meters are Iocated outside buildings or in conerefe
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
shouid 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 8 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 tfo underground piping systems made
oufside buildings by electrie distribution agencies need not be access-
ible.

(2) GrouND cLaMP8. The ground connection to metallic water pin-
ing systems shall be made by means of an approved clamp or fitting
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firmly bolted to the pipe after all yust and scale have been vemoved,
or by means of a brass plug which had been tightly screwed into a
pipe fitting or, where the pipe is of suflicient thickness, screwed intoe
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
eouplings and conduit and such surfaces of fittings where the con-
duit or ground clamp is secured, in order to obtain the requisite
good connection. Conduifs, other metal raceways, and the armor of
cables shall be sccuvely fastened in outlet boxes, junction boxes, and
eabinets, 50 as to secure good electrical eonnections.

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

{b) Buried plate electrodes shall present not less than 2 square feet
of surface to exterior soil. Electrodes of plate ecopper shall be at least
0.06 inch in thickness. Electrodes of iron or sieel plateg shall be at
least % inch in thickness.

{c) Llectrodes of iron or steel pipe shall he galvanized and not less
than % inch (nominal size)., Electrodes of rods of steel or iron
shall be at least 5 inch minimum eross-sectional dimension. Approved
rods of nonferrous materials or their approved equivalent used for
electrodes shall be not less than 3% inch in diameter. Driven eleetrodes
of pipes or reds, if of less than standard commereial length, shall
preferably be of one piece, and except where rock bottem is eheoun-
tered, shall be driven te a depth of at least 8 Teet regardless of size
or number of electrodes used. Where vock 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 prae-
ticable. If rock is at a preater 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 are not connected to any circuits or equipment may he of any
form or size. The grounding conductor 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 circuit or equipment
if the down conductor is fully proteeted and the wive which is at-
tached to the pole previous to the setting has a continuous barve or
exposed length below the ground level of mot 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 corrode excessively.

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

History: Cr. Register, Janhuary, 1968, No, 145, elf, 2—1-68,

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

Higtory: Cr., Register, January, 1968, No, 145, eff. 2-1-6G8,

E 103.10 Separate grounding cenductors and grounds, (1) Ground-
ing conductors from equipment and cireuits of each of the following
classes, if required by these rules, shall be run separately to the
grounding electrode or to a sufficlently heavy grounding bus or sys-
tem ground cable which is well connected to ground at more than one
place, except as provided in subsection E 103,02 (2) (d).

(a) Primary lightning arresters, except as ig provided in subsection
E 103.02(2) (f). i

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

(¢} Frames of direct-current railway equipment and of equipment
operating in excess of 750 volts.

{d) Lightning rods,

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

.
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Paxrt 1

ELECTRICAL SUPPLY STATIONS
AND SUBSTATIONS

Chapter E 110
SCOPE OF ORDERS

® 110.01 Electrical equipment in stationas, suhstations, factories and
elsewhere

E 110.01 Electrical equipment in statiens, substations, factories and
elsewhere, (1) The following chapters (E 110-E 119) apply to all
electrical equipment and conductors of over 600 volts, If such eguip-
ment and conductors are nof installed in supply stations or other
quarters accessible only to qualified persons, they shall, in addition
to complying with Wis, Adm. Coede chapters E 110-E 119, cormply also
with the rules of volume 2,

(2) Fquipment and wiring of less than 600 volts shall comply with
the rules of volume 2, except that if such equipment or wiring is in-
stalled in supply stations or other quarters accessible only to qualified
persons, it may be installed in conformity with chapters B 110-E 119,
in which case only wiring used to distribute a power supply for light-
ing, service outlets and other utilization equipment need comply with
the rules of volume 2,

{3) All primary utilization wiring, substations and vaults accessible
to the customer shall be constructed to comply with volume No. 2
requirements,

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

Note: For the intent of rules, waivers, ete., see section B 20,13,

History: Cr. Register, November, 1961, No, 71, eff, 12-1-61; am. (1)
and (2), Register, April, 1972, No. 196, eff, 5~1-72,
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Chapter E 111

GENERAL PROTECTIVE ARRANGEMENTS OF
STATIONS AND SUBSTATIONS

E 111.01 Ceneral requirements for [ 111.03 Bulldings, yards and
rooms anhd spaces ganeral safety A

I 111,62 Iliuminatlon E 111.04 TFire fMghiing appliances
I3 111,08 Oil filled apparatus

E 111.01 General requirements for rooms and spaces, (1) EN-
CLOSURI OF ROOMS AND SPACES. Llooms and spaces shall be so arranged
with fonces, 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 attendant
shall be kept locked, Signs pralibiting entrance to unauthorized per-
sons shall be displayed at entrances.

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

(a) Pire resistant constriction. They shall be as far as practicable,
noncombustible.

(b) Storage and manufacturing processes. They shall be used
neitheyr for the storage of material nor for manufacturing processes
causing hazard to electrical operators, except those materials or proc-
esses attendant upon the production or distribution of a supply of
electrical energy.

(¢) Hazardous conditions. They shall be free from combustible dust
or flyings, flammable gas, ot acid fumes in dangerous quantities. (For
battery rocms, see chapter E 114, For auxiliary equipment in hazard-
ous locations, see E 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 ventilated, See Department of
Industry, Labor and Human Relations codes.

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

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

(4) FoNcEs. Fences used to exclude the publie 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 3 of table 2, section
E 112.05. 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,

History: Cr. Register, January, 1068, No, 145, eff, 2~1-68,
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B 111.02 Humination. (1) UNDER NORMAL CONDITIONS, Rooms and
gpaceg in buildings where electrical apparatus or machinery is located
shall have means for artificial illumination in accordance with the
following table. The means of illumination shall be maintained ready
for use at all times. (Also see section E 114.09)

Note: It is not intended that this rule should require permanent light-
ing In switch ceils and similar small spaces occubied by electricel ap-
paratus where permanent lighting 13 impracticable.

TABLIl NO. 1

ILLUMINATION INTENSITIES

Modern
Minimum Practice
Foot-Candles | Feot-Candles

&1) Switchboard instruments, gauges, switches, ate. —— 5 10 to 16
2) Switchboards with ne expesed live parts_ . —— 3 § to 10
(3) Storage battery room 8 5 to 10
{4) Generating room, boiler room, pump roema (at machinery

ar exposed live parts) . . ______ o ___ ] 10 to 15
(5) Stairways and passagewnys (Measurements made at floor

level) where there is moving machinery, exposed live

parts, hot pipes, ete, . _ . _ - 5 10 to 15
{6) Any tranversed space (measured at floor level) .. ________ 2 5 to 10

Note: The above illumination values are te be measured at working
surfaces, execept a8 stated,

The “minimum foot-candles” gpecify the lowest illumination for safety,
but the '"modern practice foot-candles" are recommended.

(2) EMERGENCY LIGHTING. A separate emergency source of illumi-
nation shall be provided in every station where an attendant is lo-
cated. This source 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 rooms.

(3) FIXTURES, PENDANTS AND PLUG RECEPTACLES. (See also NEC-
1971 Axtiele 410). Arrangements of permanent fixtures and plug re-
ceptacles shall be such that portable cords need not be brought into
dangerous proximity to live or moving apparatus. All lamps shall be
arranged to be controlled, replaced, or irimmed from safely accessible
places. Pendant conductors shall not be installed where they can be
readily moved so as to bring them in contact with live parts of elec-
trieal supply equipment.

{4) ATTACHMENT PLUGS. Portable conductors shall be attached to
fixed wiring only through separable attachment plugs which will dis-
connect all poles by one operation.

Mistory: Cr. Register, January, 1968, No, 145, eff, 2-1-68; am. (3),
Register, April, 1572, No. 196, eff. h~1-732,

E 111.03 Buildings, yards and general safety., (1) BuiLpiNgs To
COMPLY WITH BUILDING CODE. Buildings in which electrieal 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) GENERAL RULES ON SAFETY TQ BE COMFPLIED WITH. Floors, pas-
sageways, stairways, floor openings, platforms, runways, moving ma-
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chinery, ete., shall be constructed and safeguarded as required by the
yules on safety published by the Industrial Commission.

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

(4) Exits. 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 arvangement 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
narrew rooms, platforms, passageways, spaces behind switchboards, or
wire and pipe tunnels, a second exit shali be provided if practicable.
In all cases the building and heating, ventilating and air conditioning
code should be consulted,

(5) FLoors. 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: Otherwlse slippery floors or stalra should be provided with
antislip treads.

(6) PassacEwavys. Passageways (including stairways) and work-
ing spaces shall he unobstructed, and (except such as are used solely
for infrequent inspeetion, construction and repair) shall, where possi-
ble, provide at least 6.5 feet headroom, (See section E 112,06 for work-
ing space.) The rules on safety by the Department of Industry, Labor
and Human Relations also contain orders 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 safety published by the Department of Industry, Labor and Human
Relations.

(10) CoNrTINUETY, The heads of permanent ladders shall be 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) Stair ToE BoArDS. Toe boards shall, where practicable, be ar-
ranged at back of stairway ftreads 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 Department of Industry, Labor and Human
Relations.)

(13) TRANSFORMER VAULTS ON CUSTOMER’S PREMISES. Transformer
vaults on customer’s premises shall comply with NEC-1971 Sections
450-41 to 450-48, inclusive, except as changed in volume 2 (see sec-
tions B 450.41 and E 450.42),

History: (r, Register, January, 1968, No, 145, eff, 2-1-68; am, (13),
Register, April, 1972, No. 196, eff. 5-1-72.
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E 111.04 Fire fighting appliances. (1) FIRE EXTINGUISHERS, Ade-
quate approved fire-extinguishing appliances shall be conveniently
located and conspicuously marked. Any such appliances which have
not heen listed by Underwriters’ Laboratories, Ine. for use on live
paris should be plainly and conspicuously marked with a warning to
thai 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 extinguisherg are not adveraely affected by
temperatures between 60° C, (140° I.) and minus 40° O, (—40° B'),

History: Cr, Register, January, 1968, No, 145, eff, 2—-1-08.

I 111.05 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) Qil switches and civeuit-breakers {See also chapter
B 117); (2) transformers, induction regulators, ete. (See also chapter
E 115); and (3} lightning arvesters (See also chapter E 119). The
necessary safety preeautions depend largely on whether the apparatus
is located in buildings or outdoors.

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

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

(¢) If located outdoors they should be adequately isolated.

(d) If located mear building walls the walls should be 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-awiteh or circult-brealter fafl-
ures may depend upon the size and rupturing capacity of the switch
or circuit breaker and the short-cireuit duty that may be required of it.
The short-circuit current depends on the zZenerating capacity supplying
the aystem on which the switch or circuit-brealier ig used as modified by
the current-limiting charecteristics of the system or by apecial appa-
ratus installed for that purpose, By “generating capacity' is meant all
of the apparatus contributing to the short-circuit ecurrent,

" (2) TRANSFORMERS, INDUCTION REGULATORS, ETC. CONTAINING A
LIQUID THAT WILL BURN. If transformers, induction regulators, ete. are
in buildings, the floorg and floor draing should be so arranged that oil
will quickly collect in a suitable 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 oil, each unit or
group should preferably be placed in a separate fireproof compartment
suitably ventilated. If located outdoors, they should be adequately
isclated. Provision should be made for quickly draining away to a
safe distance any oil that may be spilled. This may be done by ditches
and drains or the oil may be absorbed and danger of spreading re-
moved by paving the yard around the transformers or other devices
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with einders or other absorbent material to a depth of several inches.
If located in buildings, transformer tanks containing large quantities
of oil shall, where practicable, be so arranged that approved fire-
quenching material may be introduced above the oil ingide the tank or
in the surrounding ecompartment, except where tanks are completely
filled with oil or where the space above the oil is filled with an inert
gas.

(8) TRANSFORMERS, INDUCTION REGULATORS, ETC, CONTAINING A
LIQUID THAT WILL NoT BURN. If in buildings, transformers, induction
regulators, ete., filled with a liquid that will not burn should comply
with section 1§ 115.04.

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

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

BE 112,01 General requirement B 11207 Equipment for work on

B 112.02 Insgpections live paris

H 112,03 Guarding shaft ends, I 112.08 Hsazardous locations
pulleys and belts, and T 112.09 Shielding of equipment
suddenly moving parts from deteriorating agen-

E 112,04 Protective grounding cies

| 11206 Guarding lve parts m 112,10 Tdentification

B 112,06 Working space about

elsctrical equipment

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

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

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

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

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

(4) NEW EQUIFMENT. New equipment should be thoroughly in-
speeted before being put in service.

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

E 112.03 Guarding shaft ends, pulleys and belts, and suddenly mov-
ing parts. (1) TRANSMISSION MACHINERY. This code is supplemented
by the rules on safety and other Department of Industry, Labor and
Human Relations requirements which specify methods for safeguard-
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 vieinity are liable o be in-
jured by being struck, such as handles and levers of circuit breakers,
shall be guarded or isolated.

History: Cr. Reglater, January, 1968, No, 145, eff. 2-1-068.

E 112,04 Protective grounding, (1) GROUNDING METHOD, All ground-
ing which is intended to be a permanent and effective proteection
measure, such as lightning arrester, circuit, equipment, or wire race-
way grounding, shall be made in accordance with the methods speci-
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fied in Wis. Adm. Code chapter E 103 and NEC-1871 Axrticle 250
except as changed in volume 2 (see section E 250.92).

(2) GROUNDING, NONCURRENT-CARRYING METAL PARTS. All electrical
equipment, if operating at more than 150 voits to ground, or if in
hazardous locations, regardless of voltage, shall have the exposed
noneurrent-carrying parts, such as frames of generators and switch-
boards, cases of transformers, lightning arresteis and switehes, and
operating levers, effectively grounded or isolated. it is recommended
that exposed noncurrent-carrying parts of electrical apparatus operat-
ing at 150 volts or 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.

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

Note: Hazardous locations include those where dampness, acld fumes,
Et%looos)lveas, inflammahble gas, or fyings normally exist. (See chapter
[

(b) Exception 1: Exposed noncurrent-carrying metal parts of
equipment of grounded direct-current cireuits or series divect-enrrent
circuits are exempted from this order, if suitably insalated from the
ground and from neighboring grounded surfaces. In addition suitable
permanent insulating barrvier giards shall be installed so that a per-
gson cannot, while touching such insulated frames, at the same time
inadvertently touch or stand upon other grounded bodies,

(¢) Exception 2: Exposed nencurrent-carrying metal parts of sup-
ply equipment for communication eircuits are exempted from this
order, provided they are suitably insulated from the ground and
neighhoring grounded conductors and surfaces,

(d) Exception 3: Metal shell sockets and metal guards of povtable
lamps, if suitably insulated, ave 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 disconneectors only, shall be provided
with some means, guch ag switches, connectors, or readily accessible
ground conduetor, for grounding them. (See sections E 142.04 and
E 142,05)

History: Cr, Register, January, 1968, No, 145, eff, 2-1-68; am, (1},
Reglster, April, 1972, No. 196, eff, §-1-72, .

E 112,95 Guarding live parts. It is the intent of this rule to require
electrical facilities which are or may hecome alive to be arranged or
guarded in such 2 way as to prevent inadvertent contact by persons
or material, The rule requires guards unless the facilities have cer-
tain minimum clearances, are isclated by enclosure, or in some cages
are arranged in such a way that contact cannot 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 11205 (3)).

(1) WHERE REQUIRED. (a) Ungrounded parts of electrical equip-
ment which operate at or may become chavged to more than 150 volts
shall be gnarded 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 parts exposed through windows,
wall openings, ete.

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

Note: The rule applies to the electrical parts energized or considered

available for service in temporary or partially completed installations,
a3 well as to permanent installiations,

Definitions: The guard zone means the space of minimum clearance
from guards to electrical parts where guards may he instalied by work-
men without definite engincering desizn, The radius of this zone varies
with the voltage asg specified in column ¢ of table No. 2. (See subsection
K 142.03(3) of the code for working clearances about live parts),

Permanent supporting surfaces for worlkimen include floors, plaiforms,
or structures used regularly and fregquently by workmen for inspec-
tions and maintenance near live adjacent parts: runways, ladders, stair-
ways, ete,

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

TABLE NO. 2
MINIMUM CLEARANCE FROM LIVE PARTS

1 2 3 4
Minimum Vertical Minimum Horizontal | Minimum Clearance
Voltage Clearance of Clearance of from Guards to Parts,
Unguarded Parts Unguarded Parts Radius of Guard Zone
Feet Inches TFeet Inches Inchea
7 6 3 0 0.5
T ki 8 1 1
i 8 3 2 2
i 9 3 3 3
i 10 3 4 4
9 Q 3 6 6
9 3 3 5 9
9 6 4 0 12
9 190 4 4 16
10 5 4 11 23
11 ¢ B 6 39
11 T G i 37
12 2 [ 8 44

Note: Interpolate for intermediate values,

The clearances in column 4 of this table are not a requirement for
definite engineering desipgn of either apparatus or %:uzu‘ds. but are solely
for Lhe zuldance 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, or similar enclosing structures, They do not apply
to the clearances between bus bars and supporting structures, nor to
clearances between the blade of a disconneeting switch and its baase.
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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
kays.

(c) Parts of indeterminate potential, such as telephone wires ex-
posed to induetion from high-tension lines, ungrounded nentral con-
nections, ungrounded frames, ungrounded parts of lightning arresters,
ungrounded instrument cases connected directly to the high-voltage
circnit, ete., shall be elassified and, where practicable, guarded on the
basig 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.

(8} TYPES OF GUARDS, (a) Location or isolaiion, Parts having clear-
ances equal fo or greater than specified in subsection E 112,05 (1)
above are guarded by location. Parts ave guarded by isolation when
all entrances to enclosed spaces, runways, ladders, ete. are kept locked
or warning signs posted at all entrances, in which ease no other per-
manent guards need be supplied. The enclosures referred to are those
within stations, substations or vaults which contain limited amounts of
equipment that must be enteved for work of a very limited nature.
For example, the area in back of an open back switchbeoard may be
enclosed to eliminate the necessity of guards but enclosing an out-
door substation in a fence does not eliminate the necessity of guards.

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

() Railings and fences, Railings are not substitutes for complete
guards, and if used shall be located at a horizontal distance of at
least 8 feet (and preferably not more than 4 feet) from the nearest
point of guard zone, which is less than 7% feet above the floor. Fences
used to exclide 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 colummn 38 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 wirve.

{d) Location of guurds. Guards inside of the guard zone or less
than 4 inches outside, shall completely enclose the parts from contact
up to the heights listed in column 2 of table No. 2 of subsection E
112.05(1). They shall not be closer to the live parts than listed in
eolumn 4 of the table in seetion E 112.05(1) except when suitable
insulating material is used with circuits of less than 7,600 volts. {See
note under table in section K 112,05 (1}). If more than 4 inehes
outside of the guard zome, the guards need not extend more than 7%
feet above the floor. Covers or guards, which must at any time be
removed while the parts they guard ave alive, should be arranged so
that they cannot readily be brought in contact with live parts. This
does not apply to enclosing fences as deseribed in subsection {(e) above
and seetion B 111.01 (4).

(e) Imsulating covering on econduclors or parts. The insulating
covering on parts exceeding 750 volts shall not be considered a pro-
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tection, For parts less than 750 volts, 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 is not acceptable as the sole protection.

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

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

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

2, Disconnect switches less than 7,500 volts mounted on back of
switchboards or in similar sheltered locations when harriers are 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. As provided for in sections E 112.06 (8) (e) and (h).

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

Note: Beveled edges will help in many cases.

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

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

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

History: Cr. Reglster, JTanuary, 1968, No, 145, eff. 2-1-63,

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

(2) WiDTH oF WORKING SPACE. The horizontal clearance from the
farthest edge of the working space to the nearest live part of more
than 300 volts, exposed after 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 side, column 3
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of the table in section B 112.05 gives the minimum permissible value
for the totai width of the free space), See also subsection E 111.03(6)
for headroom.

{3) ELEVATED 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 E 112,05 and E 112.06,

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

E 112,07 Equipment for work on live parts, (1) 7,500 voLrs OR
LESS, When it is necessary for men to bring their bodies or any mate-
rial or tools handled into the danger zonme (see subszection 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 devmes, switeh sticks, etc., should be provided, periodically
examined, and kept in safe con(htlon. If the voltage exceeds the limit
of 5,000 volts set for standard rubber gloves, special gloves should be
furnished if the work is conducted so that their use is necessary.

{2) Mone THAN 7,500 voLTS. Suitable protective devices, such as
testing and grounding devices, switch sticks, fuse pullers, special in-
sulated tools, ete., should be provided, periodically inspeeted, and lkept
in safe condition. Such devices shall provide an ample margin of
safety for the voltage involved and should be constructed so that the
workman’s body ean remain outside of the danger zone. (See subsec-
tion E 142.08(3) of this code).

Historyt Cr. Register, January, 1968, No, 145, eff. 2168,

B 112.08 Hazardous locations, {1) ENCLOSURE OF ARCING AND HEAT~
ING PARTS. In locations where fiammable 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 enciosure shall be by
one of the following methods:

(a) By placing in separate compartments or recoms.

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

(c} By uging nonabsorptive, ncncombustible casings designed for
use in explosive atmospheres when flammable gas exists in dangerous
quantities.

(2) GrounpING, The metal frames and other exposed noncurrent-
earrying 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, 1968, No, 145, eff. 2-1-68.

B 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. Regilster, January, 1968, No, 1445, 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 disconnector
compartment doors, where the interchanging of these removable parts
might lead to accident.

(2) GENERATORS AND MOTORS. Genorators 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—1-68.
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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- X 113.04 Terminal bases and
ping devices bushings
B 113.02 Guards for live parts B 112.05 Deteriorating agencies -
m 111,03 ?rounding machinas E 113.06 Motora
: rames

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

(2) STOPE FOR ROTATING EQUIPMENT. Stopping devieces, 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 eperate in such a way
that the development of defects or their hecoming inoperative will
stop the units protected should be used where practicable. Controls to
be used in emergency for machinery and electrieal equipment should
be 50 located as to permit operation with a minimum of danger during
such emergency (See E 117.06 for fuses and circnit-breakers).

(3) SPEED LIMIT FOR MOTORS. Machines of the following types shall
be provided with speed-limiting devices unlesg 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-corrent motors.

{b) Series motors,

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

. Note: The required limitation of speed may be obtained by the use of a
relay, centrifugal switch or other similar device which will cut off the
supply of energy when exceasive speed ia attained.

(4) LOW-VOLTAGE OR UNDBER-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 circuit
when the voltage falls below an operating valve,

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

(F) ADJUSTABLE SPEED MOTORS. Adjustable speed motors, if con-
trolled by means of field regulation, shall be so equipped and con-
nected that the fleld 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 control circuits by which
such devices are actuated shall be in conduit or otherwise suitably
protected from mechanical injury, in aceordance with section E 116.02.

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

E 113.02 Guards for live parts, (1) GUARDS ON ROTATING EQUIP-
MENT. Guards complying with section E 112,05 shall be provided.

(2) AcceEss TO LIVE PARTS, Where necessary, steps and handrails
shall be ingtalled on or about large machines o afford ready access
to live parts. which must be examined or adjusted during operation.

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

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

(2) Exception: Twenty-five cycle apparatus of Iess than 150 volts
is exempted.

(b) It iy recommended that where suitable shields have mot been
installed goggles should be available,

]—Iistmry:l Cr. Register, January, 1968, No, 145, eff. 2-1-G8.

E 113.03 Grounding machine frames, (1) GROUNDING MACHINE
FRAMES, All frames of rotating electrical equipment shall be effec-
tively grounded except as permitted below and in section E 112.08.

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

{a) Exceptlon- 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 iz grounded, and where it is impracticable to place
insulating barriers between the grounded and ungrounded frames.

(8) AuxiLiAriES. Execiters and auxiliary ecircuits electrically con-
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 as that of the machine for
which they are auxiliaries,

Hiatory: Cr. Roglater, January, 19568, No. 145, eff, 2-1-638,

E 113,04 Terminal bases and bushings. (1) TERMINAL BASES. Termi-
nal bases, if used on motors or generators, should preferably be of suit-
able fire-resistant and moisture resistant insulating material such as
glate, marble, or porcelain, It is recommended that unguarded termi-
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nals be protected by a cover of insulating material or grounded
metal.

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

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

E 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 eguipment or in other locations where dripping oil,
excessive moisture, steam vapors, or similay injurious agenis exiat.

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

History: Cr. Reglater, January, 1468, No, 145, eff, 2-1-68,

E 113.06 Motors. (1) CoNTRoL. If the starting is caused automatic-
ally (not manually) as, for example, by a float switch, or if the start-
ing device or control switch is not located close 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 liable
to occur, 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 o
by a suitable boxing.

(3) MoToRS EXFOSED 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 floorg gshould be provided with suitable
drip pans.

History: Cr. Register, January, 1868, No, 145, eff, 2-1-68.
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Chapter E 114
STORAGE BATTERIES

H 114.01 QGoneral W 114,08 Guarding live parta in
E 114.02 Isolation hattery rooma

T 114,03 Ventilation 1 114,09 Illumination for bhattery
B 114.04 Insulation rooms snclosing bat-
E 114.06 Racks and trays teries of the nonsealed
E 114.06 Floors type

E 114,07 Wiring in battery rooms

E 114.01 General, (1} The provisions of this chapter are intended to
apply to all stationary installations of storage batteries using acid or
alkali as electrolyte, consisting of cells connected in series, with a
noninal voltage in excess of 50 volts, and connected for servies where
so installed. (For exception, see section E 114.08(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” cellg, held in reserve for connection into cir-
cuit only to maintain voltage during discharge, are not included in
calculating nominal battery voltage.

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

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

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

Note: Caution: Smoking or the use of open flames, or of tools which
may generate sparks, should be avoided except when cells ars not ac-
tively passing and when prior ventilation has been ample. Sparks from
frictional or static electricity should be avolded as they may ignite the
gas if discharged cloge to its source, as at the vent of a sealed-type asall

uring overcharging. The elactrolyte of storage batieries, and apray
containing electrolyte, are somewhat corrosive, particularly when con-
cenl;aa%ed by evaporation, and contact with body or clothes should be
avoided.

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

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, 146, eff. 2-1-68.

E 114.03 Ventilation. (1) DiFrusion oF Gases. Provision shall be
made for sufficient diffusion of the gases from the battery to prevent
the accumulation of an explosivé mixture,

{2) NONSEALED TYPE, Batteries of the nonsealed type shall be located
in separate rcoms or enclosures so arranged as to prevent the escape
into other rooms of objectionable quantities of electrolyte spray. This
applies also 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: Cr. Register, January, 1368, No, 14§, eff. 2-1-868,
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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 shail
be supported singly, or in groups assembled in noneonducting trays,
on porcelain or other suitable insulators.

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

(a) Cells in rubber or composition containers if the total voltage
exceeds 1560 wvolts, or cells in glass jars if the total voltage exceeds
250 volts, should preferably be sectionalized into groups not exceed-
ing these voltages, and such groups shall be mounted on trays or racks
supported by suitable insulators such ag glass, glazed porcelain, or
oil type.

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

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

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

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

(¢) Other similar suitable construection,

(2) Trays. Trays refer to frames such ag crates or shallow boxes
usually of wood or other noneonducting material so constructed or
treated as to be resistant to deteriorating aection by the electrolyte.

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

E 114.06 Floors. It is recommended that the floors of battery rooms
in which large batteries comprised of cells in lead-lined wood tanks
are installed be of acid-resistive material, or be painted with acid-
resistive paint, or otherwise be protected, where acid is likely to drop
and accumuliate.

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

E 114,07 Wiring in battery rooms, Wiring shall be in aecordance
with the requirements of NEC-1971 Artiele 480 (storage batteries).

Historyt Cr, Register, January, 1968, No. 145, eff, 2—1-68; am, Register,
April, 1872, No. 196, eff. 5—1-72,

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

(2) Bare coNpucrors. No bare conductor of more than 150 volts
to ground shall be placed in any passageway, unless guarded or
izolated by elevation.
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(8) DETAILS OF GUARDS. Required guards shall comply with section
E 112.05.
Hlistory: Cr, Register, January, 1968, No, 145, efi. 2-1-68,

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

Note: It is recommended that portable lamps be used only in keyless
gockets enclosed in holders provided with substantial guards to prevent
lamp breakage and be provided with “hard-service” cord,

(2) HEATING APPLIANCES. Heating appliances with open flames or
exposed ineandescent resistors shall not be installed.

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

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







PUBLIC SERVICE COMMISSION 69

Chapter E 115

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

¥ 115.01 Current transformer sec- B 11504 Location and arrange-

ondary circuits ment of power itrans-
11502 Grounding secondary cir- formers
cuits of instrument E 11505 Resistance devices
transformers W 11506 dround detectors
H 115.083 Groundingz transformer
cases

E 115.01 Current transformer secondary circuits. (1) SHORT-CIR-
CUITING. Secondary circuits of current transformers, including con-
stant-current and instrument transformers, shall he provided with
means (such as permanent connections for jumpers) for short-
cireniting 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 ecircuits without opening the
circuits,

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

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

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

History: Cr. Register, January, 1868, Neo, 145, eff. 2-1-68,

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

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

E 115:04 Location and arrangement of power transformers, If lo-
cated outdoors, transformers shall he installed in accordance with
subsections (1), (2), or (8) below; if located indoors, or in sidewalk
vaults communieating with the interior of the building, they shall be
installed in accordance with subsections (4), (5), or (8) below,

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

(2) On wari8, If permitted by local authority, a transformer may
be mounted on the exterior wall of a building, in compliance with the
rules of part 2.
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(8) EncCLosep. A transformer may be mounted in an outdoor en-
closure such that unauthorized persons cannot readily come in contact
with any part of the casing or wiring.

(4) INDOORS, COMBUSTIBLE LIQUID. A transformer immersed in a
lignid that will burn, and located in a station, should be provided with
sills to confine any escaping liquid, or with suitable arrangements for
draining. If Iocated in a building used for other than station purposes,
and the amount of such ligquid is considerable, the transformer should
be placed in a suitable transformer vault which is ventilated. Sueh a
vault shall be accessible to authorized persons only.

(5} INDGORS, INCOMBUSTIBLE LIQUID., A transformer rated in excess
of 256 Kv.-a. and immersed in a liquid that will not burn shall be
furnished with a pressuve-relief vent. If installed inside a building
used for other than station purpeses and not well ventilated, (a) the
transformer shall be furnished with a means for absorbing any gases
generated by areing inside the case, or (b) the pressure-relief vent
shall be connected to a chimney or flue which will carry such gases
outside the building. :

(6) INDOORS, OTHER TYPES, Other types of transformers, such as
air-cooled transformers, or small transformers (26 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 purposes.

History: Cr. Register, January, 1368, No, 146, eff. 2-1-68.

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

{2) Rheostats or resistance devices shall not be placed where spat-
tering molten metal due to high temperature in the rheostat may
fall upon flammable material or spaces frequently occupied by
Persons. )

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

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

E 115,06 Ground detectors, One or more reliable means of ground
detection shall be available for every station supplying circuits which
are not eflectively grounded in accordance with chapter E 103,

Higtory: Cr. Register, January, 1988, No, 146, off. 2-1-88.
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Chapter E 116

CONDUCTORS
B 116,01 Diectrical protectlon E 116,04 Cuarding conductors
B 118.02 Precaution against me- H 116,05 (Quarding in bhazardous
chanicﬂ.l and tharmal locations
damage T 116.06 Taping ends ahd Joints
B 116.03 Isolation E 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 automatic circuit-brealkers
except as provided in section K 117.06.

(2) FUSES IN GROUNDED CONDUCTORS, Conductors nmmal]y grounded
for the protection of persons shall be arranged without fuses or aufo-
matic cirenit-breakers interrupting their continuity between the source
of electrical supply and the point at which the ground conductor is
attached, unless the cireuit-breaker opens all conductors of the cireuit
with one operation,

(3) CircuITS EXPOSED TO HIGHER VOLTAGES, If exposed through
transformer windings or outdeor ecircuits to higher voltages, eirenits
of less than T50 volts shall be isolated or grounded unless in suitable
cable with grounded metal sheath, placed in grounded conduit or
other guitable duct or identified and guarded as required for condue-
tors of the highest voltage to which they are exposed.

History: Cr. Register, January, 1868, No, 145, eff. 2-1-8.

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

(2) FrLAME PROOFING. Where conductors with insulating cover-
ings are closely grouped and any one ig liable to damage from near-by
conduecfors (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 circuit 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: Thig applles In particular to generator leads and conductors 1i-
able to large short-cireuit currentas,

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

(5) HicH 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 116.03 Isolation, All conductors of more than 750 volts, and un-
grounded bare conductors of more than 150 volts, shall be isolated by
elevation or guarded in accordance with section E 112.05, so that no
person can inadvertently come in contact with them; provided that
busses and bus structures and line connections thereto may be installed
in mccordance with section E 112,06, in suitable locations specially
arranged for such purposes,

History: Cr, Regiater, January, 1968, No, 146, eff, 2-1-68,

E 116,04 Guarding conductors, (1) METAL SHEATHED CABLE QUTLETS
OF MORE THAN 750 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 strains by means of a pothead or equivalent method,

(2) ForM OF GUARDS, Guards shall eomply with section E 112.05.
History: Cr. Reglster, January, 1968, No, 145, eff, 2-1-68,

It 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
electrically and mechanically continuous with the conduit or metal
sheath, and the conduit shall be sealed to prevent entrance of gases.
(See NEC-1971 Article 500.)

Note: This rule does not apply to conductors of large section which
obviously cannot be plazed in conduit, such as copper bars connecting
large cells with end-cell awltches. This rule does not apply to ade-
quately ventilated locations,

(2) INsuLATING SUPPORTS. Conduetors in damp loeations, if neither
in conduit mor in waterproof metal sheaths in other suitable ducts,
shall be effectively isolated and supported on a suitable type of in-
sulator.

History: Cr. Reglster, January, 1968, No. 146, eff. 2-1-68; am. (1)
Register, April, 1972, No. 196, eff. 5-1-TZ,

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

History: Cr. Register, January, 1968, No, 146, eff. 2-1-§8.

B 116,07 Wiring for illumination, Wiring installed for the illumina-
tion of the station should be installed and protected as required for
similar utilization equipment and conductors in volume 2 of the code.

History: COr, Register, January, 1968, No. 145, eff. 2-1-88; am. Reglster,
April, 1972, No. 196, eff, 5-1-T2.
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‘Chapter E 117

FUSES, CIRCUIT-BREAKERS, SWITCHES
AND CONTROLLERS

B 117.01 Accessible and indicating BT 117,07 Disconnection of fuses

E 117.02 0Qil switches before handling

2 117,03 "Where switchea are re- B 117,08 Arcing or suddenly mov-
guired ing parta

B 117.04 Switches or other B 117.09 Grounding noncurrent-
gmunding devices carrying metal parts

B 117.05 Capacity of switches and B 117.10 Guarding live parts of
disconneclors switches, fuses and auto-

K 117.06 Where fusea or auto- matic circuit-breakars

matic circult-hreakers
are required

E 117,01 Accessible and indicating. (1) ARRANGEMENT. All switches,
fuses, automatic circuit-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 controlled 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 aceidental operation, and where practicable so
that gravity eannot close them; such switches as may tend to close by
gravity shall be provided with a proper latch or stop block to prevent
accidental closing. Where practieable, the blades of knife switches
should be dead when the switches ave open.

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

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

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

Note; Remote control may bo mechanieal, electrical, or other tvpe, It
Is not Intended to prohlbit the use of switches and eircuit-breankers
operated manuvally by means of levers or poles from a remote posttion
(se? not)e in section 1 111.45 for condilions usually applying te electrical
systems).

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

E 117.03 Where switches are required. Suitable discennectors,
switches or circuit-breakers which may be manually operated shall he
inserted in all leads to all supply equipment and all cutgoing supply
eircuits, except ag listed below:

Exceptions: (1) Where 2 or more pieces 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 transformer vaults exeept 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 conductors,

Nots: ITn most cases the switch called for should be capable of open-
ing the circuit under loadg. In some cases, as between generatorg and
transformer hanks used with them, disconnectora only woulid be required.

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

E 117.04 Switches or other grounding devices. It is recommended
that switches or other suitable means be provided, where practicable,
to facilitate short-cireuiting and grounding equipment or lines for
which the operating rules (see Wis, Adm, Code sections F 142.04
and E 142.05), require grounding fo protect workmen. (See sec-
tion & 112.04(3)).

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

E 117,05 Capacity of switches and disconnectors, (1) SUITABILITY.
Ywitches used otherwise than as disconmectors shall be of suitable
voltage and ampere rating for the cireuit on which they are installed
and should preferably be marked with the current which they can
safely interrupt. Disconnectors shall be of suitable veltage and ampere
rating for the cireuit on which they are installed.

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

(2) LockiNg, Remotely controlled switches, oil switches, and dis-
conmnectors shall be so 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 ecireuit be tagged or provided with a positive disconnecting
means near the apparatus to prevent accidental operation of the
mechanism. For switches and disconnectors the accidental opening of
which may cause hazard, gimilar arrangements are desirable for re-
taining them in closed position. Locking is recommended rather than
blocking whevever parts of equipment are remote from the point of
eontrol.

{3) Am BREAKS., Unless a switch operating on a cireuit between
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 voltage of the cirenit, An air-
break switeh 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 he worked on without protective grounding while the sources may
be alive (for lightning arresters see section E 119.02),

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

History: COr. Reglater, January, 1968, No, 145, eff, 2-1-68.

F 117.06 Where fuses or automatic cirvcnit-hreakers are required.
(1) All eircuit leads to motors, constani-potential generators, trans-
former primaries, and station auxiliaries, and all outgoing cireunits
shall be protected from excessive current by suitable fuses or auto-
matic circuit-breakers, except as indicated below.
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(2) Fuses and sutomatie circuit-breakers may be omitted from
the following:

{a) A motor-driven generator or rotary converter when the supply
leads to such apparatus are alveady protected by fuses or auiomatic
circuit-breakers,

(b) Ground conductors.

(e¢) Circuits for field exeitation.

(d) Leads of alternating-current generators.

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

() Cireuits supplying interconnected 8-wire systems of direct-cur-
rent distribution.

(g) Leads of series transformers.

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

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

B 117.07 Disconnection of fuses before handling. (1) Fuses in eir-
euits 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 disconnected from all sources
of electrical energy before they can be touched.

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

(¢} So that the fuses ean be 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 cirenits
not exceeding 760 volis.

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

B 117.08 Arcing or suddenly moving parts. (1) PROTECTION FROM
BURNS. Fuses and circnit-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 cir-
cuit-breakers, and similar parts which may move suddenly in such a
way that pergons in the vicinity are liable to be injured by them, shall
be guarded or igolated.

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

E 117.09 Grounding noncurrent-carrying metal parts, Exposed non-
current-carrying parts of switch and fuse cases, levers, and other sim-
ilar parts to which leakage is liable to occur from live parts, and
thereby create 2 hazard, shall be effectively grounded in accordance
with section E 112.04.

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

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

E 117,10 Guarding live parts of switches, fuses and automatic cir-
cuit-breakers. Switches, fuses, and automatic circuit-breakers shall be
isolated or guarded in accordance with sections B 112.05 and E 112.06.

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

Flectrieal Code, Volume 1
Register, January, 1968, No. 145







PUBLIC SERVICE COMMISSION 67
Chapter E 118
SWITCHBOARDS

I 118.01 Location and accessibil- H® 118.06 Spacings and barrieras
ity apainst short-eireunit
B 118.02 Materinl and {llumina- 1 118,08 Switchboard grounding

tion BE 11807 Guarding live parts on
E 118,03 Necessary eduipment gwitehboards
H 118,94 grrﬁngement and identi- It 118.08 Instrument cages

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 {o reduce to
2 minimum the danger of communicating fire to adjacent combustible
material.

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

(8) AccmssieiriTY. Switchboards shall be accessible to authorized
operators from both front and back when the connections are on
the back (see Wis. Adm. Code section Tt 112,06 for working space),
but may be placed against a wall when operating at not more
than 7560 volts with the wiring entirely on the face,

(4) ARRANGEMENTS. Switchboards shall have all switches so 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 ean he readily performed from the
working space.

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

E 118,02 Material and illumination. (1) MATERIAL, Switchboards
ghall be made of noncombustible material and be kept free from
moisture.

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

History: Cr. Reglater, January, 1968, No, 145, eff. 2-1-(8.

E 118.03 Necessary equipment., Switchboards which control gen-
erating equipment or outgoing supply circuits shall {except in sub-
stations without regular attendance) be equipped with such instru-
ments as are necessary to show operating conditions. (See section E
116.06 for ground detectors).

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

E 118.04 Arrangement and identification. Connections, wiring, and
equipment of switchboards and panelboards shall be arranged in an
orderly manner, and all switches, fuses, and circuit breakers shall
be plainly marked or labeled on fixed parts of equipment or arranged
‘80 as to afford ready means for identifying circuits or equipment sup-
plied through them, in accordance with section E 11210,

History: Cr. Regiater, January, 1968, No, 145, off, 2-1-68.
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E 118.05 Spacings and barriers against short-circuit, (1) BARE
PARTS. Switchboards sghall 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: Tt is recormnmended that such parts, including bus bars, should
be o located, or provided with such Insulating coverings or "Da.rriers,
that parts at different potentials will not be readily short-circuited by
tools or other conducting objacta,

{2) Fusgs. Fuses should be so located as to minimize the danger, in
removing or replacing them, of short-cireniting 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) Frampg, Switchboard frames
and non-current-carrying parts ghall be effectively grounded under
the conditions and with the exceptions noted in section E 112.04,

{a) FEwxception: Party 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) CIrRcUITS WORKED ON. Where protective grounds are occasionally
required on ecircuits for the protection of workmen, an effective ground
connection shall be provided, and alse suitable means for effectively
and readily connecting the parts being grounded to the ground con-
nection, in aceordance with section E 112.04(3),

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

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

(2) PLUG-TYPE SWITCHROARDS., Plug-type switchboards should, ex-
cepi while connections are being changed, have no current-carrying
part exposed on face of hoards and, if practicable, they and their
plug connectors shall be so arranged where the operating voltage ex-
ceeds 160 as to have all cwrrent-carrying parts guarded so long as
they are alive, even while connections are being changed.

(3) BExrosEp PARTS OF MORE THAN 7,500 voLTs. No switchboard shall
have current-ecarrying parts of more than 7,500 volts exposed (un-
guarded) unless these parts are effectively isolated by elevation, ex-
cept at times when occasionally left exposed by removal of covers or
entrance into enclosures, such as switch and instrument-transformer
cells or compartments which are ordinarily uncccupied by persens,
For 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, eff, 2-1-68,

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

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

B 119.01 Location B 119.04 Grounding framea and
i 119.02 Provisions for digcon- cases of lightning arres-
necting ters
m 119,03 Connecting wires B 119,05 Guarding Iive and arc-
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 assocciated overhead lines.

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

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

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

E 119.02 Provisions for digconnecting, (1) AIR-BREAK DISCONNEC-
ToRg. Lightning arvesters on cireunits of more than 7,600 volis requir-
ing regular maintenance shall be so arranged, isolated and equipped
that they may be readily disconnected from conductors to which
they are connected by means of disconnects or clamping devices oper-
able from a safe working distance,

(2) WorkING sPACE. Such disconnectors, unless remotely controlled
and operated, shall have the adjacent working spaces required by
Wis. Adm, Code section F 112.08 for disconnectors genevally,

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

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

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

E 119.04 Grounding frames and cases of lightning arresters. All non-
current-carrying metal parts of arresters shall be grounded, unless
effectively isolated by elevation or guarded as required for live parts
of the voltage of the circuit to whieh the arrester is connected, and
guitably identified as of that voltage, in accordance with section K
112.04,

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

E 11905 Guarding live and arcing parts. (1) PROTECTION FROM
CONTACT OR ARCING. All current-carrying parts of arresters on cireuits
of more than 760 volts, unless effectively izolated by elevation, shall
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be adequately guarded to protect 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 done on
the arresters, shall be so arranged that necessary adjustments are
possible (without approach to current-carrying parts) through the
use of eflectively 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 attachmonts, inherent 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 civeuit 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 120,02 Minimum requirements
Note: TFor the intent of the rules, walvers, etc. see Wis, Adm, Cede
Chapter I 20,

E 120.01 Scope of orders. (1} EXTENT OF APPLICATION. The orders
in this part of the eode, namely, chapters E 120 to B 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
gpecifications but are intended to embody the requirements which are
most important from the standpoint of safety to employees and the
public,

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

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

B 120.02 Minimum requirements. The rules state 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 reguirements are not neglected in so
doing.

Note: Some of these minimum values are exceeded in much exlisting
construction; service requirements frequently call for sironger supports
a.n]d higher factors of safety than the minimum requirements of these
rules,

History: Or, Register, January, 1968, 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 131.05 Isolation, guarding and
H 121,02 Installation and mainte- marking

nance m 121.08 Grounding of clreuits
M 121,08 Acceasibility and equipment
B 121.04 Inspection and tests of E 121,07 Arrangement of switches

lines and equipment

E 12101 Design and construction, All electrical supply and com-
munication lines and equipment shall be of suitable design and con-
struction for the service and conditions under which they are to be
operated,

History: Cr. Reglster, January, 1068, No. 145, eff, 2-1-68,

E 121.02 Installation and maintenance. All electrical supply and
communication lines and equipment shall be installed and maintained
go as to reduece life and five hazards as far ag practicable,

History: Cr. Reglster, January, 1368, No, 146, eff, 2-1-68.

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, 145, eff. 2-1-§8.

E 121.04 Inspection and tests of lines and equipment. (1) WHEN
IN SERVICE, (&) Initial compliance with rules, Lines and equipment
ghall comply with these rules upon being placed in service,

(b) Inspection of structures and equipment. Each pole, post, tower,
structure, conductor, 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 fitnegs for service and the necessity for replacement or
repair.

(¢) Testa, Lines and equipment shall be subjected, when necessary,
to tests which will determine their fitness for service.

(d) Record of defects. Any defeets 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 OUT OF SERVICE. (a) Lines infrequently used. Supply
lines and equipment infrequently used shall be inspected to see that
they are in safe condition for service.

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

Note: Overhead service drops to consumers may be disconnected with-
out removal if the service is discontinued, This ig considered good prac-
tice when {t 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 concurrence
of the owners and the oceupants thereof,

History: Cr. Register, January, 1968, No, 144, eff. 2-1-58.

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

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

(3) MARKING OF POLES CARRYING HIGH VOLTAGES. Section 196.67,
Wis. Stats., provides the following in pari: Every corporation, com-
pany or person constracting, operating or maintaining an electrie
transmission line with a voliage 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 wherve
such line crosses a public highway; and when within any city or
village.

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

Note: Thiz has been interprsted as applying to distribution as well as
transmission lines.

Hintory: Cr. Register, January, 1988, No. 145, eif. 2-1-68; am, (2},
Reglster, April, 1972, No, 146, eff. h--1-72,

I 121.06 Grounding of circuits and egquipment, (1) METHoDS. The
methods to be used for effective prounding for lightning arresters of
supply lines, for circuits, 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 communication lines ave speci-
fied in NEC-1971 section 800-31,
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(2) PART3 TO BE GROUNDED. (8) Metal conduits, cable sheaths, and
frames, cases, and hangers of equipment shall be effectively grounded.

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 ave 8
feet or more above the ground.

8. Exception 3: This requirement does not apply to metal conduit
enclosing communication conduetors or supply conduetors 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,

Recommendation: It Is recommended that supply cables have the sheath
bonded to any conduit extending above the ground surface.

(b) TFixed 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 a portion of these non-current carrying
parts are located within 8 feet of the ground they shall be grounded,

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

History: Cr, Register, January, 1968, No. 145, eff. 2-1-68; am. (1),
Register, April, 1972, No. 186, eff, 5—1-72,

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

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

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

{4) UwnirorM rosITION. 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 ervors. Where it is advisable
to depart from this practice, the switches should be marked so as to
minimize the liability to mistakes in operation.

History: Cr. Register, January, 1968, No. 146, eff, 2-1-68.
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Chapter E 122
RELATIONS BETWEEN VARIOUS CLASSES

OF LINES
E 122.01 Relative levels B 122.04 Separate pole lines
H 122,02 Avoldance of conflict and } 122.06 Approval of confiicts and
coopera.tion te avoid joint use of factlities
hazard HE 122.06 <Construction near air-
E 122,03 Joint use of poles by ports

supply and communica-
tion eircuits

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 extension of lines and promotes the
pafety of the public and workers by permitting the relative levels and
required clearances to be readily obtained on jolntly or commonly used
poies as well ar af ¢rossings and conflicts,

{2) RELATIVE LEVELS—gupply and communication conductors.

(2) Preferrved levels, Where supply and communication conductors
cross each other or are in confliet, or are located on the same poles
or towers, the supply conductors shall preferably be carried at the
higher level,

1. Exception: This does not apply to trolley feeders which may he
located for convenience approximately at the level of the trolley con-
tact conductor.

Note: Supply lines generally use larger conductors than communica-
tion lines so there is less liabillity of contact befween the two if the
supply conductors are located in the upper position. This relative loca-
tion also avolds the necessity of workmen on communication conductoras
passing through supply conductors and working above them and avoids
the necesgity of increasing the grade of conatruction required for com-
munication conductors.

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

(¢) Special construction for supply civeuits, the voltage of which is
550 volts or less and carrying power not in excess of 3,200 watts.
Where all circuits are owned or operated by one party or where co-
operative congideration determines that the circumstances warrant and
the nacessary 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 watis,
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when involved in the joint use of poles with communication cfreuits,
may be installed in accordance with footnote of table 1 in subsection
E 123.08(1), and footnote (a) of table 11 in section E 123.09 (1),
under the following conditions:

1. That such supply circuits are of wire having a good grade of
commereial double-braid weatherproof covering not smailer than No. 8
AWG medium hard-drawn copper or its equivalent in strength, and the
construction 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 30-inch climbing
space be maintained from the ground up to a point at least 24 inches
above the supply circnits. The supply eircuits shall be rendered con-
spicucus by the use of insulators of different forni or color from others
on the pole line or by stenciling the voltage on each side of the cross-
arm between the pins carrying each supply cirenit, or by indicating
the voltage by means of metal characters.

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

4. That such supply cireuits shall be equipped with arresters and
fuses installed in the supply end of the eircuit and where the signal
cireuit is alternating current, the protection shall be installed on the
secondary side of the supply transformer. The arresters shall be de-
signed so as to break down at approximately twice the voltage between
the wires of the cirecuit, but the break-down voltage of the arvester
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
cireuit, 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 wlhere
the supply transformer is a step-dewn transformer, shall be capable of
opening the cireuit successfully in the event the transformer primary
voltage is impressed upon them,

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

6. Where such supply conductors are carried belew communication
conductors, transformers and other apparatus associated therewith
shall be attached only to the sides of the erossarm 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 threugh the climbing space
by wood molding or equivalent covering, or shall be carried in multi-
ple-conduetor cable having a suitable substantial insulating covering,
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and such lateral runs shall be placed on the under side of the cross-
arm,

(3) RELATIVE LEVELS; SUPPLY LINES OF DIFFERENT VOLTAGE CLASSIFI-
CATIONS (a8 classified in table 11). (a) At crossings or conflicts, Where
supply conductors of different voitage classifications cross each other
or are in confliet, 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 ag follows:

1. Where 2ll circuits are owned by one utility, the conductors of
higher voltages should generally be placed above those of lower
voltage,

Note! These relative levels will often avold the necessity of increasing
the grade of construction for crossarms, pins, and conductor fastenings
of the lower voltage conductors,

2, Where different circuits are owned by separate utilities, the eir-
cuits of each utility may be grouped together and one group of circuits
may be placed above the other group provided that the civcuits 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 vertieal spacing of not less than 4 feet (or 6 feet where ve-
quired by table 11, section E 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).

(¢) Conductors of a lower woltuge clussification. Conductors of a
lower voltage classification are at a higher leve] than those of a higher
classification 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 aveid hazard. (1)
Two parallel pole lines, either of which carvies supply conductors,
shall 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 eonflicting line or the 2 lines
shall be combined in a single pole line,

(2) Under certain circumstances the proximity of supply lines to
communiecation circuits may produce undesirable effects which may
become hazardous. Because of the varied nature of the influence it is
difficult to define limits of voltage, parallelism, ete., which will apply
in all cases, but by means of cooperation between the supply and com-
munication interests, the eompanies themselves can doubtless work out
the problem in such a way that a serious hazard will not result. In
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-
tric or communication facilities will cooperate by notifying each other
of contemplated extensions; or changes in location, operation, or volt-
age. All the utilities or eompanies affected should determine in confer-
ence just what limits of line characteristics, separation and parallel-
ism will be allowed without notification to each other, However in the

_absence of such an agreement any company before building a line
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within 500 feet of the line of other companies shall give notice to all
companies having lines within the given distance, Such notices will
give all companies the opportunity 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.

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

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

(3} CONDITIONS UNDER WHICH JOINT USE I8 DESIRABLE. In the case
of local or distribution circuits along the same highway or similar
right of way, where, under the provisiong of chapter E 124 applying
to joint use, grade C construction or less would be required, joint use
is generally preferable to separate pole lineg unless the number of
conductors is very large or the character of the circuits makes joint
use undesirable. Where circuits other than those mentioned above are
involved, the choice between joint use of poles and separate pole lines
shall he determined through cooperative consideration, by the utilities
concerned, of all the factors involved, including the character of cir-
cuits, the total number and weight of conduetors, tree conditions, num-
ber and leeation 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
E 124, Where such joint use is not employed, separate lines as speci-
fied in section I 122.04 shall be used. In any event, joint use is prefer-
able to separate lines where it would be impracticable to avoid an
overbuilt conilict with separate lines.

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

E 122.04 Scparate pele lines. Where 2 separate pole lines are to be
used, one of which carries supply conductors and the other communiea-
tion conductors, they shall be separated, if practicable, so that neither
conflicts 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, 1968, No, 145, eff, 2-1-68.

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

196.04 Facilities granted other utilities: gh_ysical telephone connec-
tions: petition; investigatfon, (1) Bvery public utlility and every per-
gon having conduits, subways, poles, towers, tranpsmission wires or
other equipnent on, over or under anhy street or highway, shall for
a reasonable compensation, permit the use of the same by any public
utility, whenever public convenience and mnecessity regquire such use,
and such use will not result in irreparable injury to the owner or other
users of such equipment, nor in any substantial detriment to the serv-
ice to be rendered by such owners or other users; and every ulility for
the conveyance of teiephone messages shall permit physical connections
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Lo be made, and telephone gervice to be furnished, between any tele-
phone system operated by it, and the telephone toll line operated by
another such public utllify, or between its toll Hne and the telephone
gystem of ahother such pubiic utility, or between its toll lire and the
toll lne of another sueh public utility, or between its telephone system
and the telephone aystem of another such public utillity, whenever
publie convenlence and necessity requlre such physical connections,
and such physical connections will not result in irreparable injury to
the owners or other users of the facilities of such publle utilities, nor
in any substantial detrimeant 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 gervice between guch public utilities,

(2) In case of failure to agree upon such use or the conditionz or
compengation for such use, or in case of fallure to agree upon such
physical connections, or the terms and conditions upon which the same
shall he made, any public utility or any other person intereated may
apply to the commission, and if after Investigation the commission
shall ascertaln that public convenience and necessity require such use
or such physical connections, and that auch use or such physical con-
nections would not result In irreparable injury to the owner or ather
ugers of such eguipment or of the facilities of such public utilities,
nor in any substantial detriment to the service to be rendered by such
owner or such public utllities or other users of such equipment or
facilities, 1t ghall by order direct that such use be permitted and pre-
seribe reasonable conditions and compensation for such joint use, and
that such physical connections be made, and determine how and within
what time such connections shall be made, and by whom the expense of
making and malntaining such connections shall be paid.

{3} Such use so ordered shall be permitted and such physical con-
nections so ordered shall be made, and such condltions and combensa-
ticn so preacribed shall be the lawful conditions and compensation for
such use, and the lawful terms and conditions upon which such physl-
cal connectiona 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 finds that
public convenience and necessity or the renditfon of reasonably ade-
quate service to the publle requires that a publie 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 rallroad should be extended
on, over or under the right of way of any public utility, the commla-
glon iz empowered to order such extension by sald %ublic utitity or rail-
road on. over or under the right of way of the other when it will not
materially impair the ability of the rallread or utility, on, over or
under whose right of way such extension would be made, to serve the
publie, Such use so ordered shall be permitted upon such conditions
and such compensation as the commission shall deem equifable and
reasonable in the light of all the circumstances, which conhditions and
compensation so prescribed shell be the lawful conditions and compen-
aation for such use and the lawful terms and conditions upon which
such use sghall be made, observed, followed and paid,

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

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 alrport 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 aeronautics will supply maps showing the location of prospective
and existing publicly-owned airport sites and information relative
to their development,

Nota: Tt Is 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.

Hizgtory: Cr. Register, January, 1968, No, 145, eff. 2-1-68.
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Chapter E 123

CLEARANCES
BE 123.01 General B 123.07 Climbing apace
E 123.08 Horlzontal clearancea of | 123,08 Lateral working space
supporting structures H 123.09 Vertical separation be-
from other oblects tween line conductors,
B 123.02 Vertical clearance of cables, and equipment
wires above ground or located at different levels
rails on the same pole or
M 123.04 Crossing clearances of atructure
wireg carrled on differ- B 123.10 Clearancea of vertical
ent gupports and lateral conductorg
B 123.05 Clearances of conductors from other wires and
of one line from other surfaces on the same
gonductors and struce support
ures

A 123.06 Minimum line-conductor
clearances and separa-
tions at supports

Note: The following sections of tha Wigcondyln statutes apply to clear-
ances, ete, Where thé code requires greater clearance than the ptatutes
the code requirements ghall be used.

86,16 Electric lines on highways; place of poles; penalty.

(1> Any person, firm or corporation including any forelgn corpo-
ration authorlzed to trahsact business in this state may, with the
written consent of the town board, but subjeet 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 transmitting
messages, water, heat, light or power along, acrosa or within the llmits
of any highway.

(2) All poles used in the construction of such lnes 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 s¢ as to meet the re-
gquirements of the Wisconain state electrical code,

(3y No tree shall he cut, trlmmed or the branches thereof cut or
broken in the construction or malntenance of any stuch line without
the conaent of the owner of the tree,

(4) Any person erecting any télephone, telegraph, electric light
or other pole or stringing any tetephone, telegraph, electric llght or
other wire, or constructing any pipes or plpe lines in violation of the
provisions of thia sectlon shall forfelt a sum not leas than $10 nor
more than $50,

(5 Any person, firm eor corporation whose written appllcation for
permission to construct such lines within the limits of any highway
of any town has been refused, or when such application ghall have
been on flle with the town clerk for 20 days and no actlom shall have
been taken thereon, such applicant may fille with such town clerk &
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' notlce 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 domestie corporation organized to fur-
nish telegraph, teléphone, service or transmit heat, power or electric
curtent to the public or for public purposes, and any co-operative
association organized under chapter 186 to furnish telegraph, telephone
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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 village through
which Its transmission lines or aystems may pass, construct and maln-
tain such ilnes or systems with all necessary appurtenances {n, 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 may acquire lands or the necessary easements; and may
connect and operats its lines or system with other lines or systems
devoted to like business, within or without this state, and charge rea-
sonable rates for the transmission and dellvery of messages or the
furnishing of heat, power or electrle tight.

{2) Not to obstruect public use. But no such line or sgystem or any
appurtenances thereto shall at any time obstruect or incommode the
publie use of any highway, bridge, stream or body of water,

(3) Abandoned lines removed, The public service commission after a
public hearing sa provided in section 196.28, and subjeect to the right
of review as provided In chapter 227, may declare any Tine to have been
abandoned or discentinued, if the facts warrant such finding, Whenever
such a finding shall have been made the corporation shall remove auch
line, and on fallure for 3 months after such finding of abandenment or
discontinuzanece, any person owning tand over, through or upon which
duch line shall pass, may remove the same, or the supervisers of any
town within which said lines may he situated, may remove the said
Iines from the limits of {ts highways, and such person or supervisors
shall be entitled to recover from the company owning the lines ths
expense for labor invelved in removing the property.

{4) Location of polea. In cass of dispute as to the location of poles,
pipes or conduits, the commissioners appointed In condemnation pro-
ceedings under chapter 32 may determine the locatlon, In no case,
except where the owner consents, shall poles be set In front of or upon
any residence property, or in front of & hiilding occupied for business
purpoeses, unlega the commigsioners find that the same i3 necessary and
the court may review the finding.

(5) Limitation of action. The proceadings authorized In chapter 32
shall not be taken nor other action commenced agalnst the corporation
in respect to itas rights to uae or posesess lands, unlesa begun within
8 years after the commencement of such use or possession.

(8) Treea protected, penalties. Any sguch enrporation 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 bulldings,
fences, 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 to
the person aggrieved In 3 times the actual damage sustained, besides
costs,

(7) Munieipal franchise required, No lighting or heating corporation
shall have any right hereunder In any city or village until It has
obtained a franchise or written consent for the erection or installation
of its lines from such city or village,

182,018 Wires over railroads, (1) All wit‘es strung over any steam
rallroad prior to August 1, 1949, shall be tied to insulators fastened to
double cross-arma atiached to a pole at each side of the crossing, The
poles if of wood shalt not be less then § inches In diameter at the top
(if of other materials at least the equivalent strength thereof), set not
leas than b feet in the ground, securely guyed, and, unlesy the rallroad
right of way is over 100 feet in width, shall be set not more than 100
feet aupart. The cross-arms shall be attached to the poles by machine
bolts, and braced by at least one iron brace from each cross-arm to the
pole, All wires shall be maintained not less than 26 feet above the
rafle, except street railway trolley wires, which ghall be maintained
not leas than 22 feet above the ralils.

(2) Any person ordered by the publle service commiasion to change
its wires so as to conform to this section falling to comply with such
order within 10 days from the service thereof shall forfeit $25, and a
1llke forfeiture for every additional 10 days of noncompliance with the
order, unless a greater length of tlme to make such change shall be
granted

(3) AN wires strung‘ over gny steam railroad on or after Augusf, 1,
1949 ghall be strung in such.a way as to meet regquiremenis of the
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Wisconsin state electrical code. Any person stringing wires In viola-
tion of the code shall be subject to o forfelture of not more than $100
nor less than $35. Bach 10-day period, after the first day, that such
violation occurs shall be e separate violation and shall subject the
violator to an additional forfeiture of not less than $256 nor more than
%100 for each such violation,

E 123.01 General, (1) AprpLicATION. 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
I 128.07(4).

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

(3) SvurrLy cApLEs. As 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 section E 103.02(2) (e}2. for
effective grounding.

(4) NeuTRAL CONDUCTORS, Neutral conductors of supply cireuits
ghall have the same clearanceg as the phase wires of the cirenit with
which they ave associated, except that neutral conductors which are
effectively grounded throughout their length in the manner prescribed
in section E 103.02(2){e)1. and associated with circuits operating
from 0 to 22,000 volts to ground may have the same clearances as cir-
cuits 0 to 750 volts. See note (q) of table 1 section I 128.03 for special
construction over railrvoads.

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

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

History: Cr. Register, January, 1968, No, 146, eff. 2-1-58,

E 123.02 Horizontal clearances of supporting structures from ofher
objeets, No pole or attachment shall obstruct or incommode the publie
use of any highway, bridge, stream, or body of water. Poles, towers,
and other supporting structures and their guys and braces shall have
the foilowing horizontal clearances from other objects, The clearance
shall be measured between the neavest parts of the objects concerned.

(1) Trom FIRE HYDRANTS. Not less than 3 feet.

Note: Recommendation: Where conditions permit, & c¢learance of not
less than 4 feut is recommended.

(2) FROM STREET CORNERS. Where hydrants are located at street
corners, poles and towers should not be set so far from the corners as
to make necessary the use of flying taps inaccessible from the poles.
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(8) From cures, Not less than 6 inches measured to the street side
of the curb if practicable.

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

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

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

Note: The partles concerned shall cooperazte with each other In locat-
ing poles, signas, signalg, etc., along tracks so that the view of all sig-
nals and signz will be as clear as practicable,

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

Hiatory: Cr. Register, January, 1468, No, 145, eff. 2—1-68,

E 123.03 Vertical clearance of wires above ground or rails, The
vertical clearance of all wires ahove ground in generally accessible
places or above rails shall be net 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,

(¢) Final unloaded sag.

{d) Fixed conductor supports.

(e) Span lengths 0-150 feet for 3-strand conduectors, 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 volis,

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

(i) For definition of voltage sea definition 170, gection F 101.02.

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

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

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

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

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

b. Railroad crossings. For spans exceeding the limits specified in
section I 123.03(1), the clearance specified in table 1 shall be in-
creased by the following amounts for each 10 feet by which the eross-
ing span lengths exceed such limits. (See ¢. below,)

Amount of Increase per 10 Feet

Tor conductors equal to or smaller than the following..—_—— 0.30 foot
Solid copper 0.160 inches in diameter
Stranded copper 0.250 incheg 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.. 0,16 foot

¢, Limits for a and b above. The maximum additional clearance
need not exceed 75% of the “maximum sag increase” for the con-
ductor concerned. The “maximum sag increage” 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 section E 126.02, 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° F., 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 total sag
of the conductor. Under these conditiong the required clearance may
be obtained by multiplying the clearance determined by subsections

Distance from Nearer Support of Cressing Span to Polnt of
Crosaing in Percentage of Crossing Span Length Factors

Interpolate for intermediate valuea,
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TABLE 1

MINIMUM VERTICAL CLEARANCE OF WIRES (IN FEET) ABOVII GROUND
OR RAJILS (BUPPLY WIRES INCLUDE TROLLEY FREDERS)

Guys, Commiuni- ‘Prolley Contact
cation Cables; Open Supply Line Wires, Conductors and
Messengers and Are Wires, and Service Asgociated Span
. Wires, Grounded Dropz (o) (c) or Messenger
Location of Wires and Cables Supply Cables; Wires (d)
Messengers and
Lightning Pro- 0 to 750 to 15,000 to| 0 to 760 | Exceeding
tection Wires 750 15,000 | 69,000 | Voltsto | 750 Volts
(a) (b} (e} Volts Volts Volts | Ground | to Ground
Over track rails of railroads (e)_____ 27 () (@ 27 (1) (q} | 28 30 22 22
QOver atreets, alleys or roads {g)}___. 18 () 18 20 22 18 20
Along streets or alleys in urban dis-
triets {€) v nuerunmaenoae I 18 (h} (r} 18 {h) 20 22 18 20
Along roads in rural distriets (g) .__ 14 (h) (t) 15 {h) 18 20 18 20
Over areas used for agricultural pur-
POBES. o dc e e 16 15 18 20 18 20

Over fenced or otherwise guarded
rights of way in which enly author-
ized perzons are permitted (). _ .. 16 () 15 (x) 15 17 16 (n) 18 (n)

Over normal high water of lakes,
atreams or ponds
See (¥)uenm-caun wmmmm—— R 18 18 18 20 JESPRRY PR,

Over commercial areas such as park-
ing lots and drive-in establish-
ments not subject to truck traffic_ . 12 15 13 20 e amneae

Over driveways to residence grarapes _ 12 15 (8} 20 22 18 20

Over commercial and industrial azeas,
parking lota and other areas sub-

Jeet to truek traffie. .. _.__ 16 15 20 22 18 20
Over agricultural areas sithjeet to

truel trafie.  oneneeuauuccoooaoo 15 16 20 22 18 20
Over footwalks and spaces accessible

to pedestrians only_. _._ [P, 156 (w) 16 (x) 18 20 16 {(n) 18 (n)
Over spaces or ways not covered

above:

In rural distriets (p}. o oo__.. 10 (D 15 (x) 18 fm) | 20 (m) | 18 20

In urban distriets (p). ... ___ 10 () 18 (x) 20 22 18 20

(a) Including supply line guys where effectively grounded or insulated against the highest voltage to which
they are exposed. Note: Neo clearanca from ground is reguired for anchor guys not crossing streots, driveways,
roads or pathways nor for anchor guys provided with trafiia guards and paralieling sidewalk curbs,

(b} This relates to s supply cable of any voltage having effectively grounded continuous metal sheath sup-
ported by continuous grounded messanger and to insulated conduetors lashed to or twisted with an effectively
grounded continueus metallic messenger or neutral, This does net include a so-called cable where & messenger
eupports geparate conduetors with an insulating yoke,

{¢) A conductor which ia effectively grounded throughout ita length and is associated with a supply circuit
of 0 to 22,000 volts may have the clearance specified for conducters 0-750 valta,

{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
conafruction down to the reduced elevation.

{e) In the case of electrified railroads served by overhead trolley conductors, these clearances de not apply
if other orders require greater clearances,

() This clearance may be reduced to 25 feat where paralleled by trolley contact conductor on the same
street or highway, .

(g)f Thesgﬁ requirements apply only to wires within the limits of public hizhways or other publie rights of
way for traffie,

&h) ‘Where a pole line along a road 2 located relative to fences, ditches, embanlments, ete., go that the grounds
under the line will never be traveled except by pedestrians, this elearanee may he reduced to the following values:

(lg Communication conductors limited to 160 volts to ground and communication eablea.___ . ... 8 Fuet
EZ Conductors of other communieation efveniss____________________________ -- 10 Feet
8} Supply conductors oo emnnnamaua wan 12 Feet

(4) GUYSo e e a o de ey e e e e mmmmemmmemm—memmmmmmmemeemmmen 8 Feet

(i) These clearance requirements do not apply In transformer or substatlon areas which are so fenced or
guarded that they are never accessible to other than authorized persons, (Sce seetion E112.05)

(i} This clearance may he reduced to 8 feet for guys, cables, messengers and communication wires limited
to 160 volts where the ground underneath the wires or cables is accessible to pedestrizns only.

{m) This clearance may be reduced by 3 feat for distribution cirenits in rural districts not along or across the
yard or space near to the buildings of a farmatead, residence or school, if the wires are located relative to embank-
ments,marshes, woods, ete,, so that the ground anderneath is not likely to be traveled by high loaded vehicles,

(n) Trolley contact canductors for induatrial railways when not along or crossing roadways may be placed
at a less height if suitably guarded. -

(o) A diagonal clearance the same as the vertieal elearance, shall be maintained to uneven or sloping terrain
within a horizontal distance of 3{ of the vertical clearance. All distances to be measured from the conductora
in their deflected position. . .

(p) See section E128.07(b) for street lamps and drops. .

(q)} This value may be reduced to 25 feet for guys, for cables having effectively groinded continuous metal
shenths, and for insulated conductors lashed to or twisted with an effectively grounded messenger or neutral,
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and for conductors effectively grounded throughout their length and associated with supply circuits of @ to
22,000 volts only if such condluelors are stranded, are of corrosion resistant material, and conforin to the atrength
and tension requirements for messengers given in seetion £126.02(7), .

(r) Where communication wires or commurication cables crass over or run along alleys, this clearance may
be reduced to 15 fect.

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

{t) This clearance may be reduced to 18 feet for communication condyctors where no part of the line over-
hangs zny part of the highway which is ordinarily traveled, and where it is wnlikely that loaded vehicles will
be crossing under the line into a field,

(w) Thiz clearance may be reduced to the following values: L
{1} For communieation conductors of cireaits limited to 160 volts ta ground, and communication cables 8 Feeat
(2} For conductors of other communication elreRits o oo oea oo 10 Feet

(B) TOF BUYE. o o o o+ssmmmmmmmmm e m oo S m A A m S o M= mm o= 8 Feet
(4) For supply eables having effectively grounded continuous metal sheath, and or insulated condue-
tors lashed to or twisted with an effectively grounded messenger or neutral, all voltages. - omo-u 10 Feet
{x) This clearance may be reduced to the following values:
%1; Supply wires (except trolley contaet wires) limited to 300 volts ta EPOUNA o mra e e 12 Feet
2} Supply wires (except trolley contact wires) limited to 150 volts to ground and located at entrances
80 DTG RS o o o ot s e o e mm o oo mmm o D=L mm = mmwn o= mm == 10 Feet

(3) Where supply circuits of 550 volts or less, with transmitted power of 3,200 watts or less, are run
along fenced (or otherwise guarded) private rights of way in aceordance with the provisions specified
14 SEELION BA2Z.0L () () - wrm oo omommmom e et~z e A tm e Pl 10 Feet
{(y) Lines shall not obetruct, or endanger navigation or activities associated therewith. Application of section
80.15, Wis. Statutes may require greater clearances than shown and clearances specified by the Army Engineers
over ;vaé.ers i:onsidered navigable by the United States may be greater. The largest requirement shall be
complied with.

E 128.08(1) and E 123.03(2) (a) 1. by the following factors, but in no
case shall the clearance be less than required by table 1.

(b} Voliages exceeding 50,000 volts. For these voltages the clear-
ances given in table 1, section E 123.03 (1), shall be increased at the
rate of 0.4 inch for each 1,000 volis of the excess.

(¢} Condustors supported by suspension-type insulaiors ab cross-
ings over track rails. The clearance shall be increased by such an
amount that the values speecified in table 1, section E 128.03(1),
will be maintained in case of a broken conductor in either adjoining
gpan if the conductor is supported as follows.

1. At one support by suspension-type insulators in a guspended po-
sition, and at the other support by insulators which are not free to
swing (including semistrain-type insulators).

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

(d) Methods of avoiding this increase of elearance. Any of the fol-
lowing construction methods will avoid the necessity for the increase
in clearance required by section ¥ 123.03 (2) (c).

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

2. Semistrain-type insulators at both supports.

8, Arrangement of insulators so that they ave restrained from dis-
placement toward the crossing.

{3) SUPPLY POLE WIRING AT UNDERGROUND RISERS., Unguarded sup-
ply wires conneeting to underground systems shall not be run open
closer to the ground than is indicated in table 2.

TABLE 2

CLEARANCE ABOVE GROUND IFOR OPEN UNGUARDED
SUrPLY WIRING

Voltage
0 to 150 Volts 150 to 300 Veolts | 300 to 760 Velts 15,338 {?olts 1}5{,%]3:0 I%I:)algs
Foet Feet Feet Feet Feet
10 12 14 16 18

" History: Cr, Reglgter, January, 1968, No. 145, eff. 2-1-68; am. table 1,

(left-hand column), Reglster, April, 1972, No. 186, eff. 5-1-T2.
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E 123.04 Crossing clearances of wires carried on different supports.
The clearance between any 2 wires erossing each other and carried on
different supports shall not be less than the following:

Notfe: Recommmendation: Crossinga shall be made on a common crogsing
pole or structure where practicable.

(1) BasiC CLEARANCES. The clearances given in table 2 below apply
under the following conditions:

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

(b) Span lengths not greater than the following for the upper
conductor or wire:

1. 0-160 feet for 3-strand conductors, each wire of whick is 0.09
inch or less in diameter,

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

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

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

TABLE 3

MINTMUM CLEARANCES OF CROSSINGS OF WIRES CARRIED
ON DIFFERENT SUPPORTS
(The insertion of a given clearance in parentheses indicates that in
general the Hnes operating at the voltege named above this
clearance should not cross over the lines at the voltage
to the left of the clearance in parentheses)

(pen supply wires
0-750 volts; supply
cable having effac-
tively grounded
continuous metal
sheath, or insulated
conductora lashed
to or twisted with
an effectively

Nature of Wires Commu- | grounded roessenger
Crosaed Over nication | or neutral, all volt- | Open supply wires
Wires ages; Messengers and service drops Guys,
Inclading associated with {a) Span
Cables such cable Lightning
and 760 to | 8,700 to | Protee-
Messen~ Line Service 8,700 50,000 tion
gers Wires Drops Volis Volts Wires
Feet Feet Feet Feet Feet Feet
Communication, including
eables and messengers_____ ®m2 | @Mad] o2 #)4 6 (b2
Supply cable having effec-
tively grounded continuous
metal sheath or insutated
conductors lashed to or
twisted with an effectively,
grounded messenger or nmeu-
tral, all voltages; messengers
asgociated with such eable. . 4 2 2 2 4 2
Open supply wires
0 to 760 volts___________ (4) 2 2 2 4 2
750 to 8,700 volta__ . ... 24) (2) 54) 2 4 4
8,700 to 50,000 volts._ ... 5) (4) 8) 4) 4 4
Trolley contact conductors |  (d)4 ) (e)4 (d)4 6 [} (dy4
Guys, span wires, lightning|
protection wires, service
drops
0to 760 volta_____._.__. (h)(g)2 2 2 4 4 {b}(h}2

Footnotes for table 3
(2) A conductor wnich is effectively grounded throughout its length in
accordance with subsectlon E 103,02{2)(e) and 1s 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 volts.

(b) The clearance of communication 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 adminlstrative 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 ig above the communlcation conductor, provided the crossing is not
within 6 feet of any pole concerned in the ciossing and the veltage does
not exceed 300 volts, (See note (i}))

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

(e} Trolley feeders are exempt from this clearahce requirement for
trolley-contaet conductora if they are of the same nominal voltage and
of tho same aystem, . i

(f) If the final unloaded sag at 60° F. will be Jower than a straight
line joining the polnts of support of the highest communication con-
ductor, or the crossing la within 6 feet horizontally of a communication
pole, the clearance shall be increaszed to § feet. i

(g) This ctearance shall he increased to 4 feet where communication
cables cross over open supply service wires. .

(h) Completely Insulated asections of guys attached to supporting
struectures having no conductor of more than §,700 volts may have less
than thig clearance from each other.

(1) Where a 2-foot clearance is required at 60° F. and where condi-
tions are such that the sag in the upper conductor would increase more
than 1.6 feet at the crossing point under the applicable loading of
section H 125,02, the 2-foot clearances shall be inereased by the amount
of sag increase less 1.6 feet,

() Supply cables, all voltages, having effectively grounded metal
sheaths and megsengers associated with such cables, and Insulated con-
ductors lashed to or twisted with an effactively grounded messenger or
neutral may have a clearance of 2 feet except whers they cross under
communication cables,

(2) INCREASED CLEARANCES. Greater clearanceg than given in table
3, section E 123.04(1), shall be provided under the following con-
ditions: The increases required in subsections (a), (b), and (c) below
are cumulative whera 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
increased as follows:

1. Where the crossing occurs at the point of maximum total sag in
the upper conductor, the clearances of table 8 shall be increased by the
following amounts for each 10 feet by which the crossing span length
exceeds the limits specified 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 inches in diamster
Stranded copper 0.250 inches in diameter
Other than all copper (solid) 0.250 inches in diameter
Other than all copper (stranded) 0.275 incheg in diamater
For conductors larger than the above __0.15 foot

The maximum additional clearanee in 1. for conductors not mor-
mally operating at temperatures in excess of 120° F. need not exceed
76% of the “maximum sag inerease” for the conductor concerned.
The “maximum sag increase” ig the arithmetic difference hetween
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 or with a temperature of 120° F., no wind, whichever sag
is greater computed for the span length for which such difference is
greatest,

2. If the erossing 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 clearance determined in sections
1 123.04 (1) and (2) (a) 1. by the following factors, but in no case shall
the clearance be less than required by table 3.

TFactors for Basic
Distanee from Nearer Support of Crossing Span to Point of Clearance of
Crossing, in Percentage of Crossing Span Length
4 Peet 6 Feat

0.356 0.47

.47 .68
.50 .68

.71 .78
.82 .86

.90 .92
.95 98
40 to BO-_ . 1.00 1.00

Interpolate for intermediate values, in vertical column,

3, Temperature, For conductors to be normally operated at tem-
peratures in excess of 120° F., the cleavance 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 fem-
perature at which the conductor will operate,

(b} Voliages exceeding 50,000 wolis. For these voliages the clear-
ances given in table 8, section B 128.04 (1}, shall be increased at
the rate of 0.4 inch for each 1,000 volts in excess.

(¢) Conductors supported by suspension-type insulaiors at crossings
sver communication wires. For such conductors the clearance shall be
increased by such an amount that the values specified in table 3,
section I 123.04 (1) will be maintained in case of a broken conductor
in either adjacent span, provided such econductor iy 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 support by a strain insulator, and at the other support
by a semistrain-type insulator.

(d) Methods of aveiding this increase of cleavance. Any of the fol-
lowing construetion methods will avoid the necessity for the increase
in clearance required by section E 123.04(2) (e).

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

2. Semistrain-type insulators at hoth supports.

8. Arrangement of insulators so that they are restrained from
displacement toward the crossing,

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

T, 123.05 Clearances of conductors of one line from other conductors
and structures. (1) CLEARANCES FROM CONDUCTORS OF ANOTHER LINE.
The clearance in any direction between any conductor of one line and
any conduetor of a second and conflicting line shall be not less than

Electrical Code, Volume 1 }
Reglater,; January, 1868, No, 146




PUBLIC SERVICE COMMISSION 93

the largest value required by (a), (b), or (e) 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.

(¢) 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 vequired by (¢) above need not be greater than
the value required by sections E 128.04(1) and (2) for a center-
span crossing, assuming the conductor having the larger sag swinging
through an are of 45° from the vertical.

{2) CLEARANCES FROM SUPPORTING STRUCTURES OF ANOTHER LINE.
Conductors of any line passing near a pole or similar supporting struc-
ture of a second line without being attached thereto, shall have cleax-
ances 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 B 123.06(1) (b)1.,, a, and b, for
separation between similar conductors on the same support, increased
by 1 inch for each 2 feet of the distance from the supporting structure
of the second line to the nearest supporting structure of the first line,

The climbing space on the structure of the second line shall in no
case be reduced by a conductor of the first line.

{3) CLEARANCES FROM DUILDINGS, (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
adjneent to the building or beginning not over 8 feet from the build-
ing to facilitate the raising of ladders where necessary for fire
fighting.

1. Exception: This requirement does not apply where it is the un-
varying rule of the local fire departments to exclude the use of ladders
in alleys or other restricted places which are generally occupied by
supply lines.

(¢) Open supply conductors attached to buildings. Where the per-
manent attachment of open supply conductors of any class to build-
ings is 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
inaccessible.

2. Clearance of wires from building surface shall be not less than
those required in table 9, section E 123.06(1) (¢)1,, for clearance of
eonductors from pole surfaces.

8. 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 3 feet of the service head and service drop
attachments shall be less than 12 inches from communication cables
or conductors,

..~ Electrical Code, Volume 1
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 (d) 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 structure shall be of substantial constrac-
tion. Wherever feasible, wires crossing over buildings shall be sup-
ported on structures which are independent of the buildings crossed
over.

2. Minimum clearances. Unguarded or accessible supply conductors
carrying voltages in excess of 300 volts may be run either beside or
over buildings. The vertical or horizonial clearance to any building
or its attachments (balconies, platforms, ete.) shall be ag listed below.
The horizontal clearance governs above the roof level to the point
where the diagonal equals the vertical clearance requirement. From
this point the diagonal clearance shall be equal to the vertical clear-
anee requirement, This rule should not be interpreted as restricting
the installation of a trolley contact conductor over the approximate
center line of the track it serves.

a. Spans 0 to 150 feet, For spans 0 to 150 feet, the clearances sghall
be as given in table 4.

TABLE 4
CLITARANCES OF SUPPLY CONDUCTORS FROM BUILDINGS
Horizontal Vertical
Voltage of Supply Conductora Clearance Clearance
Feet Feet
0to 300, 3 (a} 8
a00 to 8,700 3 8
8,700 to 15,000 8 8
15,000 ta 50,000, I n
Exceeding 50,000. 10 plug 0.4 inch | 10 plus 0.4 inch
per Kv. in excess| per Kv. in excess

Note: Conductors shall have a clearance of not less than 8 feet from the
highest point of roofs over which they pass, except that where the wvolt-
age between conductors does not exceed 300 and the roof has a slope of
hot less than 4 inches in 12 inches the clearance may be not less than 3
feet. Service-drop conductors of 300 volts or less which do not pass over
other than. a maximum of 4 feet of the overhang portion of the reof for
the purpose of terminating at a (through-the-roof) service raceway or ap-
proved sapport may be maintained at a minimum of 18 inches from any
portion of the roof over which they pass.

b. Spans exceeding 160 feet, Where span lengths exceed 150 feet,
the inereased clearance required by section E 123.08 (2) (a) shall be
provided,

1. Exception: These increased clearances are not requived where the
voltage of the supply conductors is from 300 to 8,700 volts.

3, Guarding of supply conductors. Supply conductors of 300 volts
or more shall be properly guarded by grounded conduit, barriers, or
otherwise, under the following conditions:

a, Where the clearances set forth in table 4, section E 123.0b
(8) (d) 2. a., cannot be obtained.

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

S D o Seithin th Mmeaning of this vation. Co0'e are con
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(e¢) For clearance of conductors from scaffolding and buildings
under conatruction see Wis, Adm. Code chapter Ind 85 :

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

C TABLE G
CLEARANCES FROM BRIDGHS

Readily Accessible Pertions From Ordinarily Inaecessible

(Other Than Traveled Ways) Portions {b} of Bridges
(a} of Any Bridge, Includ- (Other Than Brick, Con-
ing Wing Walls or Bridge crete or Masonry) and
Voltages Attachments From Abutments
Tor Conduetors| For Conductors| For Conductors| For Conductors
Attached to | Not Attached | Attached to | Not Attached
Bridge to Bridge Bridge(e) to Bridge(c)
Teet Feet Feet Feet
Qto 2,600, voeoeaoo 3.0 3.0 0.5 3.0
Over 2,600t0 5,000_._. 3.0 3.0 1.0 3.0
Qver B,000t0 B,700.... 3.0 3.0 3.0 3.0
QOver 8,700 to 15,000____ 5.0 5.0 5.0 5.0
Over 15,000 to 25,000____ 7.6 7.5 7.5 7.5
Over 25,000 to 35,000..._. 1.6 5.0 7.6 9.0
Qver 35,000 to 50,000__... 7.5 12,0 7.5 2.0
Exeeeding 60,000_ _______ 7.6 plus 12,0 plus 7.5 plus 12,0 plus
0.4 inch 0.4 inch 0.4 inch 0.4 inch
per v in pet Kv in per Kv in per Kv in
excess excess excess excess

(1) Where over traveled ways on or near bridges the clearances of section B 123.03 apply.

(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.

céc) Where conductors passing under bridges are adequately guarded against contact by
unauthorized persons 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 table 9
for clearanca [rom surfaces of cressarms plus one-half the final urloaded sag of the conductor
at that point.

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

{(b) Guarding trolley coniact conductors lecated wunder bridges.

1. Where guarding is required. Guarding is required where the
trolley contact conductor is loeated so that a trolley pole leaving the
conductor can make simultaneous contact between it and the bridge
stiructure.

2. Nature of guarding., Guarding shall consist of a substantial
inverted trough of non-conducting material located above the contact
conductor, or of other suitable means of preventing contact between
the trolley pole and the bridge structure.

(5) CLEARANCE FROM 8IGNS. The clearance of lines from buildings
ghall govern the clearance of lines from signs., Where signs are ani-
mated, contain lamps, or where the sign ig periodically renewed, re-
placed or changed the minimum horizontal clearance shall not be
less than 10 feet. This does not apply to the conduectors supplying
the sign.

(6) CLEARANCE FROM LIGHT STANDARDS. Conductors not used to sup-
ply light standards shall have clearances equal to the clearance from
buildings between such conductors and independent lighting supperts.

Electrical Code, Volume 1
Regisgter, April, 1972, No. 196




96 WISCONSIN ADMINISTRATIVE CODE

(a) Fxeception I: Conductors properly attached to the lighting
standards are permitted. Such conductors shall not interfere with the
safe servicing of the lighting fixtures and shail have the clearance
required for conductors on poles.

{(b) Exception 2: A vertical clearance of 5 feet iz permitted for
lines 300 to 8,700 volts.

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

{2) Exception: Insulated supply lines and associated neutral con-
ductors operating at less than 300 volts to ground are exempt,

{B8) NEAR STORED MATERIAL, Lines should not be run over areas
where material is regularly stored and handled by cranes or other
types of high machinery unless the clearance of such lineg ig ade-
quate to permit full use of the equipment,

(9) NEAR STORAGE TANKS, A horizontal clearance of at least 15 feet
ghall be maintained between above ground flammable liquids storage
tanks and open conductors operating at more than 300 volts to
ground, When voltages are 300 volts or below, a horizontal clearance
of not less than 8§ feet shall be maintained,

Note: Thls requirement does not apply to LPG tanks with capacity of
1,000 gallons or less.

(10) Near wenLs., A horizontal distance of at least 34 of the re-
quired vertical clearance of the conductors to ground shall be main-
tained between open conductors and wells,

{11) I 123.03 Table 1, note o, requires a diagonal clearance the
same as the vertical elearance be maintained to uneven or sloping
terrain within a horizontal distance of 3, of the vertical clearance.
Distances are to be measured from the conduetors in their deflected
position.

(12) NEAR SWIMMING POOTLS. A horizontal clearance of at least 10
feet shall be maintained between sevvice drops or other open over-
head wiring, and swimming pools, diving structures, observation
stands, towers or platform. (See NEC-1971 section 680-8.)

Hixtorys Cr. Register, January, 1968, No. 145, eff, 2-1-68; am_ (3) (1)
2. a. Table ¢ Note (o) and (1), Register, April, 1972, No, 186, eff, 5-1-72,

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

(1) SEPARATION BETWEEN CONDUCTORS ON IOLE 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 conductors 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 hetween
a trolley feeder, supply conductor, or eommunication econductor, 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 between conduectors is maintained by spacers
.placed at intervals which are much less than the length of a 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 conduetors. 1. Fixed sup-
ports. Line conductors attached to fixed supports shall have horizontal
geparations from each other not less than the larger value required by
either a. or b., below for the situation concerned.

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

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

-Exeeption 3: Grades D and N need meet only the requirements of
a. helow.

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

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

TABLE €

MINIMUM HORIZONTAL SEPARATION AT SUPPORTS RETWEEN
LINE CONDUCTORS OF THE SAME OR DIFFERENT CIRCUITS

Classa of Circuit Heparation MNotes
Inches
Communication conductors_ .. - [ Preferable minimum. Droes notapply

at conduetor transposition points.

3 Permitted where pin spacings lesa
than G inches have been in regular
wse, Does not apply at conductor
transposition poiats,

Railway feedersa

0 to 750 volts, No. 4/0 or larger..—____ 6
0 to 750 volts, smaller than No. 4/0.._. 12 Where 10 to 12 inch separation has
aiready been established by practice,
760 volts to 8,700 volts. . ___.. 12 it may be continued, subject to the
rovigions of yule B 123.06(1)(h)1.a.,
Other supply conducters or conductors having apparent sagy
0to 8,700 volts. - - e 12 not over & feet and for voltages not

excecding 8,700,

For all conductors of more than 8,700
volts add for each 1,000 volts in excess
of B,700 volta_ o cecamcecinmme 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) 1L.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 kilovolt 4 7 vV (3/3)—8
For line conductors of No, 2 A.W.G. or larger:
Separation = 0.3 inch per kilovolt + 8 Vv (§/12)

8 is the apparent sag in inches of the conductor having the greater
sag, and the separation is in inches.
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TABLE 7

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

Sag (In Inches)

Voltages between
Conductors 36 48 T2 96 120 180 240
20.5 28.5 35,0 40,6 51.6 60.9
22,0 30.0 86.5 42.0 52.5 61.5
24.0 32.0 38.56 43.5 4.5 63.5
27.0 35.0 41,5 46,5 67.5 G6.5
80.5 38.5 44,6 50.6 61.0 70,0
34.0 42.0 48.0 53.5 64.5 73.0
40.5 48.5 55,9 60,5 71.0 80.0
TABLE, 8

SEPARATION IN INCHES REQUIRED FOR LINE CONDUCTORS OF
SIZE NO. 2 AW.G, OR LARGER

Sag (In Inches)
Voltages between

Conductors 36 48 72 96 120 180 240
16.5 20.5 23.6 26.0 81.6 36.6
18.0 22,0 25.0 27.5 33.0 38.0
30.0 23.5 2%6.5 29.5 35.0 39.6
23.0 268.5 29,5 32.0 38.0 42.6
26.5 30,0 33.0 36.5 41,56 46.0
30.0 22.5 86.5 39,0 45.0 49.5
86.6 40.5 43.5 46.0 51.5 56.5

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
vertieal position without reducing the values given in 1, above.

{¢) Clearances in any direction from line conductors to supporis
and to vertical or luteral conductors, span or guy wires, atiached 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 80° from the vertical position.

(d) Conductor separation—uvertical racks, Conductors or cables may
be carried on vertical 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, excapt that cables
having effectively grounded eontinuous metal sheath or insulated con-
ductors lashed together with an effectively grounded messenger may
carry any voltage.

2. Conductors shall be of the same material or materials, exeept that
different materials may be used if their sap-tension characteristics
and arrangement are such that the separations specified in 8, below
are maintained under all service conditions,
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TABLE D
MINTMUM CLTUARANCE IN ANY DIRECTION FROM LINE CONDUQ-
TORS TO SUPPORTS, AND TO VERTICAL OR LATERAL CON-
DUCTORS, SPAN OR GUY WIRES, ATTACHED TO THHE
SAMB SUPPORT

Communication Lines Supply Lines
0 to 8,700 Volts BExceading
Clearance of Line 8,700 Volte
Conductors From— In On On Add For
General Jointly In Jointty Bach 1,000
Used General Used Volts of
Poles Poles Excess
Inches Inches Inches Inches Inches
Vertical and Lateral
conductors
Of sume eircuit. .- e} B 3 3 3 0.26
Of other circuits. 3 3 )6 )6 0.4
Span and guy wires
to same pole: A
General . o _______ (h)3 ga) ()8 8 [ {iy0.4
When parallel to lin, (h)8 a}(h)6 {a)12 (a)12 {i)0.4
Lightning-protection wi
paratlel to line_____ .| (h){e} Ehj fe) (b)(e) {b)(e) 0.4
Surfaces of crossarmi (e)B e} 3 E 0.20
Surfaces of poles_ _.. (c)8 (236 (g)(i)3 {dHe)b .20

TFootnotes to iable B

(a) For guy wires, if practicable, For clearances between span wires
and communication conductors, see gection I 123.09 (5) (c), 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 suitable ingulating covering where the guy passes the supply
condictors wnless the guy la effectively grounded or insulated with a
strain insulator at a point below the lowest supply conductor and above
the hlghest communication cable. .

(b} Clearance shall not be less than the separation required by table
§ or section II 123.06 (1) (b) 1., b, between two line conductors of the
voltage concerned,

{c) Communlcation conduciors may be attached to supports on the
sidea or hottoms of crossarms or surfaces of poles with less clearances,
if at least 40 inches from any supply line conductor of less than 8,700
voltg and at least 60 inches from any gupply line conductor of more than
8,700 volts carried on the same pole

{d) This clearance applies only to supply conductors carried on cross-
arms below communication conductors on joint poles, Where supply con-
ductors are above communication conductors this clearance may be re-
duced to 2 inches except for supply conductors 0 to 759 volts whose
clearance may be reduced to one inch, .

{e) For the purpose of applying the above table, the voltage of light-
ning protection wires shall be considered as being the voltage to ground
of the assoclated supply conductors,
¢ (§). F%r supply circuits of ¢ to 750 velts, this clearance may be reduced

o % inches.

(g) A neutral conductor which 18 effectively grounded throughout its
length and ig asgsociated with a circuit of 0 to 22,000 volts may be at-
tached directly to the pole surface,

(h) Guys ahd messengers may be attached to the same sirain plates
or to the same through bolts,

(i) For supply circuits of 0 to 760 volta this clearance may be reduced
to one inch.

(1) May be reduced to .25 £3r anchor guya.

3. Vertical spacing between conductors shall be not less than the
following:

Vertieal Clearance

Span Length Between Conductors
Fect {Inches}
O-1B0 . e ddicucmasussnEsEman— 4
150-200 6
200-260 B8
250-300. . 12

(8ee table 9. meotion B 128.06(1)(c), for necessary clearances from pole surfaces and
seetion BB 123.07{7)(a) for method of providing climbing apace)
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(e} Separation between supply cireuits of different voltage classi-
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 circuits of the next
consecutive voltage classification only under the following conditions:

L. If they oceupy 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 cliimbing space required for the higher
voltage concerned and provided for in section E 123.07.

8, If the higher-voltage econductors ocecupy the cuter pin positions
and the lower-voltage conduetors the inner pin positions.

4, If series lighting or similar circuits, are ordinarily dead during
periods of work on or above the cressarm concerned.

5. If the 2 lines concerned are communieation lines 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 as in 1.
or 2. above,

(2) SEPARATION BETWEEN CONDUCTORS ATTACHED TO BUILDINGS. Sep-
aration of wires from each other shall be not less than those required
in table 6, section E 123.06(1) (b)1l.a.,, for separation of condue-
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-
gection B 123.06(1) (d), may have the separations specified in that
subsection.

(3) SEPARATION BETWEEN CONDUCTORS APTACHED To BRIDGES. Supply
econductors attached to bridges and supported at frequent intervals
may have less separation at supports than requived by subsections
E 128.06(1) (b)}1.a. and b, The separation shall not be less than the
clearance between supply conductors and the surfaces of poles or
crogsarms, required by subsection B 128.08 (1) (¢)1., or less than the
following:

Span Length Separation
Inches
O to 20 feet e 6
20 to B0 feet_ e 9

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

E 123,07 Climbing space., {1) LoCATION AND DIMENSIONS. (a) A
elimbing space having the horizontal dimensions specified in section
E 123.07(5b), shal}l be provided past any conductors, crossarms, or other
parts.

(b) The climbing space need be provided on one side or corner of
the pole only.

{¢) The climbing space shall extend vertically past any conducfor
or other part between levels above and below the conductor as speci-
fled in sections E 123.07(5), (6), (7) and (8), but may otherwise
be shifted from any side or corner of the pole to any other side or
corner,

Riaotrical Code, Volume 1
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(2) PorTIONS OF SUPPORTING STRUCTURES IN CLIMBING $PACE, Por-
tions of the.pole or structure when included in one side or corner of
the climbing space ave not considered to obstruct the elimbing space.

(3) CROSSARM LOCATION RELATIVE TO CLIMBING SPACE.

th'?te: R]ecommenda.tion: All crossarms should be located on the same glde
[¢] ¢ Dole,

Exception: This recommendation does not apply where double cross-
arms are used on any pole or where crossarms on any pole are not all
paraliel.

(4) LOCATION OF SUPPLY APPARATUS RELATIVE TO CLIMBING SPACE.
Transformers, regulators, lightning arresters, 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 classification on same croessgrm.
Climbing space between conductors shall be of the horizontal dimen-
sions specified in table 10, (section E 123.07(5) (¢)), and shall be
provided both along and across the line, and shall be projeected
vertically not less than 40 inches above and 40 inches below the limit-
ing conductors., Where communication conductors are above supply
conductors of more than 8,700 volts between conductors, the elimbing
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 conduetors carried on a pole in a position
below communication facilities in the manner permitted in subsection
E 122.01(2)(c¢), the climbing space need not extend more than 2 feet
above such supply space.

(b) Conductors of different voltage classtfications on the same cross-
arm. The climbing space shall be that required by table 10 (section
E 123.07(5)(c)), for the highest voltage of any conductor bounding
the climbing space, The elimbing space shall extend vertically to the
limits specified in section E 123.07 (6) (a), and the exception
thereto.

(¢} Horizontal climbing space dimensions, See Table 10,

(6} CLIMBING SPACE ON BUCKARM CONSTRUCTION, The full width of
climbing gpace shall be maintained on buckarm construction and shall
extend vertically in the same position at least 40 inches (or 60 inches
where required by seetion I 123.07(5)(a)), above and below any
limiting conduetor.

(a) Method of providing climbing space on buckarm 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 gizes, or 80 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 corner of a junction pole by omitting the
pole pins on all arms, and inserting pins midway between the remain-
ing ping so as to give a spacing of 7% inches, provided that each con-
ductor on the end of every arm is tied to the same side of its insula-
tor, and that the spacing on the next pole is not less than 1434 inches.
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TARLE 10
MINIMUM HORIZONTAL DIMENSIONS OF CLIMBING SPACH

Horizontal Dimensions of Climbing Space (Inches)
On Poles TUsed Solely By On Jointly Used Poles
Charaéter ol Can- Voltage GCommuni-
ductors Adjecent of Supply eation
to Climbing Space Ceonductor | Communi- Conductora | Conductors
. cation Supply Above | Above
Conductors | Conduetors | Communi- Supply
cation Conductors
Conduetors (a)
Communication .
Conductors 0 to 150 No Require- |- ..o .. {b} Mo Require-
- ment ment
Exceeding 24 TeCOM~ |- (b) 24 Recom-
150 mended mended
Supply Conductors Lesasﬂtglan ____________ 24 24 30
300 to 8,700 (o _______ 30 30 30
BT00to |_o______._. 36 36 36
16,000
Exceeding More than | More than { More than
15,000 fooeomeeaooo 36(e) 86(c) 36(c)

{a) This relation of levels ia not, in general, desirable and should be avoided.

(b) The elimbing space shall be the same as required for the supply conductors immediately
above, with a maximum of 30 inches, except that a climbing space of 18 inches across the line
may be employed for communication cables or conduetoers where the onky supply conduetors
at a higher level are secondaries (0 te 750 volts) supplying airport or airwair marker lights
gr tc:['uss.im; aver the communication lne and attached to the pole top or to a pole-top exiension

xture.

(e} Where practicable, Attention is called to the operating requirements of section E 142.03

{7) CLIMBING SPACE PAST LONGHM'UDINAL 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 B 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 conecerned are covered by rubber
protective equipment or otherwise guarded as an unvarying practice
before workmen climb past them. This does not apply where communi-
cation conductors are above the longitudinal runs concerned.

(a) Ewxception 1: If a supply longitudinal run is placed on the side
or corner of the pole where climbing space is provided, the width of
climbing space shall be measured hovizontally from the center of the
pole to the nearest supply conductors on erossarms, under the follow-
ing conditions: Where the longitudinal run consists of open supply
conductors carrying not more than 750 velts; 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
ping close to the pole and where the nearest supply conductors 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) Ezception 2: For supply conductors earried on & pole in & posi-
tion below communication facilities in the manner permitted in sec-
tion I 128.01(2) (¢), the climbing space need not extend more than
2 feet above such supply space.

(8) CLIMBING SPACE PAST VERTICAL CONDUCTORS. Vertical rung in-
cased in suitable conduit or other protective coveting and securely
attached to the surface of the pole or structure are not considered to
obstruet the climbing space.

{9) CLIMBING SPACE NEAR RIDGE-PIN CONDUCTORS. The climbing
space specified in section E 128.07(5) {c), shall be provided above
the top crossarm and past the ridge-pin conductor,

(a) Exception: Where a single crossarm carrying only two conduc-
tors is mounted 5o that the conductors are 2 feet below a single ridge-
pin conduetor, the climbing space specified in subsection (5) (¢), shall
be carried 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 conduetor
so supported. The width of the climbing space measured horizontally
through the center of the pole shall be not less than 5 inches plus the
diameter of the pole and the extremities of such width shall be equi-
distant from the center line of the pole. The depth of the climbing
space shall be not less than 30 inches measured perpendicularly to
this climbing space boundary through the center line of pole. The
width of the eclimbing space, perpendiculay to and at the extremity of
this 30-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 boundary through the center line of pole. The po-
sition of the climbing space through the levels of conductors in rack
construction shall be related to elimbing spaces through the levels of
conductors on crossarms in accordance with requirements of section
E 123.07(5). The climbing spaces through the levels of conductors of
iwo or more rack groups which are separated less than 6 feet shall
be maintained in the same quadrant or on the gsame gide of pole. Ver-
tical conductors are not permitted in the elimbing spaces through con-
dutctors in rack construetion.

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 crosserm. The
working space shall extend from the climbing space to the outmost
pin position on the crossarm.

(b) At right angles to the ecrossarn, The working space shall have
the same dimension as the climbing space (sece section B 123.07 (5)).
This dimension shall be meagured horizontally from the face of
the crossarm.

(¢} Vertieally, 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 lavels on the same support.
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(3) LOCATION OF VERTICAL AND LATERAL CONDUCTORS RELATIVE TO
WORKING SPACES. The working spaces shall not be obstructed by ver-
tieal 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 as great as
the width of climbing space required for the highest-voltage eonduc-
tors concerned. Vertical conductors enclozed 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 climbing space.
Switches and their leads may extend into the working space but not
into the climbing space.

(4) LOCATION OF BUCKARMS RELATIVE TO WORKING SPACES, Buckarms
may be used under any of the following conditions, provided the climb-
ing space is maintained. Climbing space may be obtained ag in sec-
tion E 123.07(6).

(a) Standerd height of working space. Lateral working space of
height requirved by table 11, (section E 123.09(1) (2)) may be pro-
vided between the buckarms and adjacent line arms to which conduc-
tors on the buckarms ave not attached,

1, Method of meeting requirements. This may be accomplished by
increasing the spacing between the line erossarm gains.

{(b) Reduced height of working space. Where no circuits exceeding
8,700 volts hetween conductors are involved, and the clearances of
sections T 128.06(1) (b), 1., a. and b, are maintained, buckarms
may be placed between line arms having normal spacing; even though
such buckarms obstruet the normal working space; provided that a
working space of not lesg than 18 inches in height is maintained either
above or below each line arm and each buckarn.

1. Exception: The above working space may be reduced to 12 inches
if hoth of the following conditions exist: Nof more than 2 sets of line
arms and buckarms arve involved. Working conditions are rendered
safe by providing rubber protective equipiment 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-§8,

E 123.09 Vertical separation between line conductors, cables, and
equipment located at different levels on the same pole or structure.
All line conductors, cables, or equipment located at different levels on
the same pole or structure shall have the vertical separations set
forth helow.

(1) VERTICAL SEPARATIONS BETWEEN HORIZONTAT, CROSSARMS. Crossg-
arms supporting line conductors shall be spaced in accordance with
table 11. Vertical separations between crossarms shall be measured
from center to center.

(a) Buasie separations. The separations given in table 11 are for
crossarms carvying conductors of 0 to 50,000 volts atiached to fixed
supports.

(b) Increased separations for veltages exceeding 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 ecross-
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TABLE 11
VERTICAL SEPARATION OF CROSSARMS CARRYING CONDUCTORS

Supply Conductors: Preferably ut Higher Levels (g}

COpen Wires 0 to 760 Volts;
supply eable having effec-
tively grounded continuous
metal sheath or insulated

conductors lushed to or 15,000
Conductors Usually twisted with an effectively t0
at Lower Levels grounded messenger or 0 8,700 50,000 Volts
neutral, ail voltages; mes- to to -
sengers associaled with 8,700 15,000 Same Diff,
such cable or conductors Volts Volts Utility | Utilities
Feet Feet Feet Peet TFeet
Communieation
Conductors:
General . __.__._______ (a)(b)4 4 [T I [
Used in aperation of
aupply lines.___._ ... 4 4 [
Supply Conductors:
9 to 750 volta_ 4 4 5}
150 to 8,700 volts. 4 4 5
8,700 to 15,000 volts_|. (e)4 6
16,000 to 50,000 voits._ (e)d 6

Footnotes to table 11

(a) When supply eircuits of 550 volts or less, with tranamitted power
of 3,200 watts or less, are run below communication circiits in accord-
ance with section B 122.01(2) (c), the clearance may be reduced to 2 feet.

(h) In localities where the practice has heen egtablished of piacing on
jointly used poles, crossarms carrying supply circuits of less than 300
Volts and crossarms carrying communication cireults at a vertical sepa-
ration less than specified in the table, such existin construction may
be continued until the said poles are replaced provided that—

The minimum separation between existing erossarms is not less than
2 feet, and that—

Extensions to the existing construction shall conform to the clearance
requirements specified in table 11,

When comrnunication conduetors are all in cable, 4 supply crossarm
carrying only wires of not more than 300 volts may be placed at not
less than 2 feet above the point of attachment of the cable to the pole
provided that—

The nearest supply wire on such crossarm ghall be at least 30 inches
horizontally from the center of the pole, and that—

The cable be placed so as not otherwise to obstruct the climbing space.

{e) Thig shall be Increased to 4 feet when the communication condue-
tors are carried above supply conductors unless the communication-line
conductor gize is that required for grade C supply lines,

(d) Where conductors are operated by different utilities, a minimum
vertical spacing of 4 feet is recommended.

{a) These values do not apply to adjacent crossarma carrying phases
of the same circuit or circuits, The vertical separation between adja-
cent crossarms carrying conductors of the same eclrcuit or elrcuits may
be reduced by 259 from that given in the table but not to Iess than
that given for horlzontal separation in section B 12306 (1) (b).

(f) Conductors which are %'rounded in accordance with section B 103,02
{2} (e) and are associated with circults of 0 to 22,000 volits may have the
clearances specifled for open supply line wires of 0 to 750 volts,

(g) A conductor whieh Is effectively grounded throughout its length
and is asgociated with a supply circuit of ¢ to 22,000 volts may have
clearances specified for cables having effectively grounded continuous
metal sheath or messenger.

arms spaced as required in section B 123.09(1), the vertical sepa-
yation between such conduetors shall be not less than the following:

(2) Where conductors on the crogsarm are of the same voliage
classification. Under these conditions, the vertical separation required
by table 11 may be reduced as follows: [see table at top of page 106].

(b) Where conductors of different voltuge classifications are on
same crogsarm. Under these conditions, the vertical separation between
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Separation Between
Conductors May
Where Crossarin Separation Reqguired by Table 11 is Be Reduced to

16 inches
40 inches
50 inches
60 inches

conductors on adjacent crogsarms shall be that required by table 11
(section E 123.09(1) {a)) above for the highest voltage ¢lassification
concerned,

(c) Conductors of different sags on same support. 1. Variation in
clearances. Line conductors supported at different levels on the same
structure and strung to different sags shall have vertical spacings at
the supporting structures so adjusted that the minimum spacing at
any point in the span, at 60° F., with no wind, shall not be reduced
more than 25% from that required at the supports by sections
E 123.06(1} (b), 1. a. and b. and E 123.09 (2).

2. Readjustment of sags. Sags should be readjusted when necessary
to aceomplish 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 unreduced clearance throughout storms,
the chosen sag should be such as will keep the smallest conductor in-
volved in compliance with the sag requirements of section B 126.02
(6) (d).

3. Increased veriical separation at supports. For span lengths in
excess of 150 feel, vertical separation at the pole between open sup-
ply conductors and communication cables or conductors shall be ad-
justed so that under eonditions of 60° T, no wind and final unloaded
sag, 1o supply conductor of 750 volts or legs shall he lower in the span
than a straight line joining the points of support of the highest com-
munieation ecable or conductor, and no supply eonductor of over 750
voifs but less than 50,000 volts shall be Iower in the span than 30
inches above such straight line.

Exception: Effectively grounded supply conductors associated with
systems of 22,000 wolts or less need meet only the provisions of
section E 123.08(2) (e), 1.

(3) SEPARATION IN ANY DIRECTION. The separation in any direction
between conductors of the same or different voltage classification when
carried on the same structure, but on crossarms which are not hori-
zontal, or on different types of supports at the two levels (such as a
horizontal crossarm and a vertical rack) shall be not lesg than the
values given in sections E 123.09 (2) (a) and E 123.09 (2) (b) for
vertical separation, The separation in any direction shall not in any
case be less than the horizonial separation specified in sections
E 128.06(1)} (b)1., a, and b.

(4) VERTICAL SEPARATION FOR LINE CONDUCTORS NOT CARRIED ON
CROSSARMS. The vertical separation between conductors not carried on
crossarms ghall he the same as required in section E 123.09 (2) (a)
for conductors on crogsarma,

{a) Ewxception 1: Conductors on vertical racks or separate brackets
other than wood placed vertieally, meeting the requirements of
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set;tion E 123.06(1) (d), may have separations as specified in that
rule.

(b) Ewception 2: Where communication service drops cross under
supply conductors on a common 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 communication conductor and supply conductors not effectively
grounded meet the rvequirements of sections B 123.09(2) (a), (b) or
(4) as appropriate, .

{b) VERTICAL SEPARATION BETWEEN CONDUCTORS AND NONCURRENT-
CARRYING METAL PARTS OF EQUIPMENT, (a) Hquipment. 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 eables or conductors, and metal supply-
crossarm braces which are attached to metal crossarms or are less
than 1 ineh from transformer cases or hangers which are not effee-
tively grounded.

{(b) Separations in general. Vertical separations between supply
conductors and communication equipment, between communication
conductors and supply equipment, and between supply and communi-
cation equipment shall be as follows, except as provided in (¢) below.

Supply Voltage Veriical Separation

Inches

0to 800 _________ (a) 40
Exceeding 8,700

Note @, Where noncurrent-carrying parts of equipment and supply cables
are effectively grounded congistently thrOughout_Well-deﬂned areas, and
where communication ig at lower levels, separations may be reduced to
80 inches.

(c) Separations for spun wires and brackets, Span wires or brack-
ety carrying lamps or trolley econductors shall have at least the ver-
tical separations in incheg from communication equipment set forth
below.

Span Wires and Brackets

Carrying Trolley

Carrying Lamps Conductors
Not Not
Effectively | Effectively | Effectively | Effectively
Grounded Grounded Grounded Grounded
Tnches Inches Inches Inches
Above Communication Crossarms__ 20a 20a 20a 20a
Below Communieation Crossarms ... 24 24 24 24
From Messenger Carrying Commu-
nieation Cables...___ - 20a 4 12 4
From Terminal Box of
nieation Cable_ ________________ 202 4 12b 4
From Communication Brackets,
Bridle Wire Rings or Drive Hoaoks 16a 4 4 4

Note ¢ This may be reduced to 12 Inches for elther span wires or metfal
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 communicatlon 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 leops of street light brackets, Drip loops
of conductors entering street light brackets from the surface of the
pole, shall be af least 12 inches above communication cables or through
holts.,

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

B 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 eonductors, wires, or surfaces on the same support.

Exception 1: This rule does not prohibit the placing of supply eir-
cuits of the same or next voltage classification in the same iron pipe,
if each cireuit or set of wires be enclosed in a metal sheath.

Exeception 2: This rule does not prohibit the placing of paired com-
munication econductors in rings attached direetly to the pole or to
messenger.

Exception 8: This order does not prohibit placing grounding con-
ductors, neutral conductors which are effectively grounded throughout
their length and associated with supply ecivcuits of 0 to 22,000 volts,
metal sheathed supply cables, or conductors enclosed in conduit, di-
ractly on the pole.

Exception 4: This order does not prohibit placing supply circuits of
550 volts or less and not exceeding 3,200 watts and properly insulated
in the same cable with eontrel circuits with which they are associated.

(1) LOOATION OF VERTICAL OR LATERAL CONDUCTORS RELATIVE TO
CLIMBING SPACES, WORKING SPACES, AND POLE STEPS, Vertical or lateral
conductors shall be located so that they do not obstruct elimbing
spaces, or lateral working spaces between line conductors at different
levels or interfere with the safe use of existing pole steps.

(a) Eaception I1: This rule does not apply to portions of the pole
which workmen do not ascend while the conductors in question are
alive,

(b} Exeeption 2: This rule does not apply fo vertical runs incased
in suitable conduit or other protective covering. (See subsection E
123.07(8))

(2) CoNDUCTORS NOT IN CONDUIT. Conductors not incased in conduit
shal]l have the same clearances from conduits as from other surfaces
of struetures.

{3) MECHANICAL PROTECTION NEAR GROUND. For a distance of 8 feet
ahove the ground, floor, or platforms from which grounding condue-
tors are accessible to the publie, the conduetors shall be protected by
a substantial insulating econduit or wood molding.

(a) Where the ground resistance iz less than 8 chms a metallie
guard may be used provided that in the case of lightning arrester
ground the ground conductor must be electrically conmected to both
ends and the metallic guard covered by an insulating conduit ov
molding.

(b) TIn rural aveas other than in farm and school yards, or spaces
where people congrepgate, grounding conductors of a multi-grounded
system may be weatherproof insulation instead of an insulating con-
duit or molding.

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

Tlectrical Code, Volume
Register, January, 1968, No 145




PUBLIC SERVICE COMMISSION 109

(4) REQUIREMENTS FOR VERTICAL AND LATERAL SUPPLY CONDUCTCRS
ON SUPPLY LINE POLES OR WITHIN SUPPLY SPACE ON JOINTLY USED POLES.
(a} General clearances. In general, clearances shall be not less than
the values specified in table 12,

TABLE 12

Clearances {in Inches) for Highest
Yoltage Concerned in the Clearance

Clearance of Vertical and

Lateral Conducters Exeeeding 8,700 Volts
0 to 8,700 {add the Following for
Volts Tach 1,000 in Exceus)
From surfaces of supporta....- J 3 0.20
From span, guy of messenger Wires_ ..-.-----._. L} .40
From line conductors rigidty supported on fixed
BUPPOIS . e oo oo vdmammmm e 3 .25
From line conducters neot rigidly supported con
fixed BUPDPOTtS . e o e e e eadem e caaw {a) (a)

(s} The clearances shall be inereased beyond the values given above from line conductors
on fixed supports. (See subsections E 123.06(1)(b)2., and b, 8.)

(b) Special cases. The following apply only to portions of a pole
which workmen ascend while the conductors in gquestion are alive.

1. Side-arm construction. Vertiecal conductors in metal-sheathegd
cables and grounding wires may be run without insulating protection
from supply line conductors on poles used only for supply lines and
employing side-arm construetion on the side of the pole opposite to the
line conductors if climbing space is provided on the line conductor side
of pole.

2. On insulators. Vertical and lateral conductors of less than 8,700
volts if on poles used only for supply lines may be run in multiple-
conductor cables having suitable substantial insulating covering, if
such cable is held taut on standard insulators supported on pins or
brackets and is 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.

3. Conductors to street lamps. On poles used only for supply lines,
open wires may be run from the supply line arm divectly to the head
of n 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.
Each 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 he-
low such line conductors of not more than 8,700 volts or where within
2 zone 6 feet above and below such line conductors of more than 8,700
volts, shall be run in one of the following ways:

a. So as to clear the pole center by not less than 15 inches if the
vertical eonduectors are of 8,700 volts or less, or 20 incheg 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 cove1ed by wood
molding;

d. Methods a, and b, apply also to lateral runs 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 volts or more.

(5) REQUIREMENTS FOR VERTICAL AND LATERAL COMMUNICATION
CONDUCTORS ON COMMUNICATION LINE FOLES OR WITHIN THE COMMUNI-
CATION SPACE ON JOINTLY USED POLES, (a) Clearances from wires. The
clearances and separationg of vertical and lateral conductors from
other eonductors (except those in the same ring run) and from guy,
span, or messenger wires shall be 3 inches.

(b) Clearances from pole and erossarm surfaces. Vertical and lat-
eral insulated communication conductors may be attached directly to
a pole or crossarm. They shall have a vertical clearance of at least 40
inches from any supply conductors (other than vertieal runs or lamp
leads) of 8,700 volts or less, or 60 inches if more than 8,700 voits
between conductors.

(c) PException: These clearances do not apply where the supply eir-
cuits involved are those carried in the manner specified in gection
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 gpace 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 points
of such eables up to 40 inches above the highest comununication con-
duetors,

2, Nature of covering., The covering shall consist of wood molding
or other suitable insulating material at points higher than 8 feet
above the ground.

a. Exception 1: Metal pipe may be used throughout under the fol-
lowing conditions:

On poles where there are no trolley attachments and the metal pipe
is effectively grounded, ne insulating covering is required.

On poles where there are trolley attachments or where the metal
pipe is not effectively grounded, the pipe shall be covered with the
wood molding or other suitable insulating material from a point 6
feet below the lowest communication wire or trolley attachment to a
point 40 inches above the highest communication wire or trolley at-
tachment,

b. Exception 2: No insulating covering is required over supply
secondary multi-conductor cables attached directly to the pole sur-
face in accordance with the vequirements of section E 123.10(6)
(b) 8.

e. Exception 3: Where there are no trolley attachments on the
pole, no insulating covering is required over supply cables having
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effectively grounded lead sheath, or supply cables having effectively
grounded metal sheath of other types 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 as required in (a) above for metal-
sheathed cables.

2. On pins and insulators. Vertieal and lateral conductors of street-
lighting circuits and service leads of less than 750 volts may be run in
multiple-conductor cable baving suitable substantial insulating eover-
ing if such cable 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 5 inches away from the surface of the pole or from
any pole steps.

3. Installed on the pole surface, Secondary supply conductors of not
more than 300 volts may be run in multiple-conductor cables attached
divectly to the pole surface in such a manner as to avoid abrasion at
the points of attachment, In the case of aerial services, the point
where such cables leave the pole shall be at least 40 inches above the
highest, or 40 inches below the lowest eommunication attachment.
Each conductor of sueh cable which is not effectively grounded shall
be insulated for a potential of at least 600 volts,

4, Suspended from supply crossarm, Lamp leads of street-lighting
cireuits may be yun from supply crossarms direetly to a street lamp
bracket or luminaire under the following conditions:

a. The vertical run shall consist of paired wires or multiple-con-
ductor cable securely attached at both ends to suitable brackets and
insulatorg.

b. The vertical run shall be held taut at least 40 inches from the
surface of the pole (through the communication spaee), at least 12
inches beyond the end of any communieation cressarm by which it
pagses, at least 6 inches from communication drop wires, and at least
20 inches from any communication cable.

¢. Insulators attached to Iamp brackeis for supporting the vertical
run shall be capable of meeting, in the position in which they are
installed, the same flashover requirements as the luminaire insulators,

d. Each conductor of the vertical run shall be No. 10 A.W.G. or
largey.

(e} Supply grounding wires. Supply grounding wires shall be
covered with wood molding or other suitable insulating covering to
the extent required for metal-sheathed cables in (a) above.

(d) Separation from through bolts. Vertical runs of supply con-
ductors shall be separated from the ends of through bolts associated
with communication line equipment by one-eighth of the circumfer-
ence of the pole where practicable, but in no case less than 2 inches,
Vertical runs of effectively prounded supply conductor may have a
separation of one inch from the end of communications through bolts.

{7) REQUIREMENTS FOR VERTICAI, COMMUNICATION CONDUCTORS PASS-
ING THROUGH SUPPLY SPACE ON JOINTLY USED POLES. All vertical runs
of communication conductors passing through supply space shall be
installed as follows:
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" (a) Metal-sheathed ecommunication cables. Vertical runs of metal-
sheathed communication cables shall be covered with wood molding, or
other suitable insulating 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 conduciors but need not extend below the top of any
mechanical 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 B 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
commumication cables in (a) above, where such conductors pass
troliey feeders or other supply conductors.

1, Fxception: Communication conductors 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) (¢}, with-
out insulating covering within the supply space.

{c} Communication grounding conductors, Vertical communieation
grounding conductors shall be covered with wood molding or other in-
sulating material between pointg at least 6 feel below and 40 inches
above any trolley feeders or other supply line conductors by which
they pass.

1. BException: Communication grounding conductors may be run
vertically on the pole through space oceupied by railroad-signal sup-
ply cireuits in the lower position, as permitted in section T 122.01
(2) (c), without insulating covering within the supply space.

{d) Separation from through bolts, Vertical runs of communieation
conductors shall be separated from the ends of through bolts associ-
ated with supply-line equipment by one-eighth of the circumference of
the pole where practicable, but in no case less than 2 inches.

History: Cr. Register, January, 1968, No_ 145, eff, 2--1-68.
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GRADES 0F ES WITH OTHER CONDUCTORS

Direct current Communication
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— .
.‘E § 0-750
25
g"g B, Cor N B,Cor N
or , C or
%3 750 to 87" See 1 124.08 (2) See E 124,02 (3)
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Chapter E 124

GRADES OF CONSTRUCTION

B 124,01 General T 124.03 Grades of construction

H 12402 Application of grades of for conducters .
construction to different 0 124.04 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 ave elassified under the grades specified in
this chapter on the basis of the relative hazard existing.

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

I 124.02 Application of grades of construction to different situations.
(1) SuprLY 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, ingtalled in accordance with gubsection E 126.02
(7) (a).

Note: Buch cables are sometimes permitted to have a lower grade of
congtructiion than open-wire supply conducteors of the same voltage,

{(b) Other cables. In this class are included all other supply cables,

Note: Such cables are required to have the same grade of construetion
ag open~wire supply conductors of the same voltage.

(2) Two OR MORE CONDITIONS, In any case where two or more condi-
tions affecting the grade of construction exist, the grade of construe-
tion used shall be the highest one required by any of the conditions.

(8) 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.

Noter Grade D cannot be directly compared with the gerles B and O,
but section T 124.02 (4) {c) 3. provides for cases where these two condi-
tions are present.

(4) At crossinNgs, (a) Grade of upper Iine. Conductors and sup-
porting structures of a line crossing over another line shall have the
grade of construction specified in sections B 124.02(4) (e), T 124,08
and B 124.04.

(b} Grade of lower line. Conductors and supporting structures of a
line crosging 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 erossings. 1. Where a line crosses in one span over
two other lines. The grade of construction of the uppermost line
shall be not less than the highest grade which would be required of
either one of the lower lines if it crossed the other lower line,
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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 erossing,

This is a double crossing and introduces a greater hazard than
where the upper supply line crosses the communieation line only.

2. Where one line crosses over a span in another line, which span
is in turn involved in a second crossing. The grade of construction for
the highest line ghall be 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.

3. 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.

TADLE 13

GRADTES OF CONSTRUCTION FOR COMMUNICATION CONDTUCTORS
CROSSING OVER HAILROAD TRACKS AND SUPPLY LINES

Communication
When crossing over— canductor grades

Railroad tracks and supply lines of ¢ to 750 volts, or specially installed
supply cables of all vOIAZEs. .. oo cseae o cac oo D
Railroad tracks and supply lines exceeding 760 volta. ..o nouuaoa . B

Recommendation: 1¢ is recommended that the placing of communication conducters above
supply conductors at erossings, conflicts, or on jointly used peles be aveided unless the supply
conductors are trolley contact conductors and their associated feeders.,

(6) Cowrricts. (a) How determined, Where 2 lines are adjacent
(except at crossing spans) the distance between them and the rela-
tive heights above ground of poles and of conductors on each line
determine whether conflict exists, and, if so, whether the conflict is a
structure conflict (see definition) or a conductor conflict (see defini-
tion), or both,

(b} Conductor conflict. At conductor conflicts the grade of construc-
tion of the conflicting conductor shall be as required by section E
124,02(4)(c)} and section E 124.03.

(¢) Structure conflict. At structure conflicts, the grade of construe-
tion of the conflicting structure shall be as required by sectzon E
124.04,

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

E 124.08 Grades of construction for conductors, The grades of con-
struction reqmred for conductors of all classes in different situations
are given in tables 14 and 15. For the purpose of these tables certain
classes of eircuits are treated as follows:

(1) STATUS OF CONSTANT-CURRENT CIRCUITS, The grade of construe-
tion for a constant-current supply cirenit involved with a communica-
tion circuit and not in specially installed eable shall be based on either
its current rating or on the open-circuit voltage rating of the trans-
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former supplying such cireuit, as set forth in tables 14 and 16. In all
other cases the grade of construction for a constant-current circuit
shall be based on its nominal full-load voltage.

(2) STATUS OF RAILWAY FEEDERS AND TROLLEY CONTACT CONDUCTORS,
In determining grades of construction where railway feeders and
trolley contact conductors are involved they shall bhe considered as
other supply conductors of the same voltage,

{a) Exzception: Direct-current trolley cirenits exeeeding 750 wolts
where crossing over, conflicting with, or on jointly used poles with
and above communication circuits, shall have the grades of construe-
tion specified in table 14 for direct-current railway feeders,

(3) STATUS OF COMMUNICATION CIRCUITS USED EXCLUSIVELY IN THE
OPERATION OF SUPPLY LINES. In determining grades of construction
where communication circuits used exclusively in the operation of sup-
ply lines are concerned, they shall be considered as ordinary com-
munication cirenits when run as such (see section E 128.09(1)(c))
and as supply cireuits when run as such (see section E 128.09(1)
(d)).

(2) E=mception: Communication ecircuits located below supply ecir-
cuits with which they are used shall not require such supply circuits
to meet any rules for grade of construction other than that the sizes
of such supply conductors shall not be less than required for grade C
{see section E 126.02(8) (b)).

(4) STATUZ OF FIRE-ALARM CONDUCTORS, In determining grades of
construction where fire-alarm conductors are concerned, they shall be
considered as other communication circuits.

(a) Ewxception: Fire-alarm conductors ghall always meet grade D
where the span length is from 0 to 150 feet, and grade C where the
gpan length exceeds 150 feet.

{6} STATUS OF NEUTRAL CONDUCTORS OF SUPPLY CIRCUITS. Supply-
civcuit neutral conductors, which are effectively grounded throughout
their length in accordance with section E 103.02(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 more than
750 volts, except that they need not meet any insulation requirements.
Other neutral conductors shall have the same grade of construection
as the phase conductors of the supply circuits with which they are
associated.

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

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 sectlon 182,018, Wis. Stats., 19569 for additional R, R. crossing
requirements.

(a) Exception I: 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 ecarried on such poles
cross over trolley contact conductors of 0 to 750 volts.

(b} Ewxception 2: Poles carrying grade C or D fire-nlarm condue-
tors, where alone, or where concerned only with other communication
conductors, need meet only the requirements of grade N.
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TABLE 15

GRADES OF CONSTRUCTION FOR COMMUNICATION CONDUCTORS .
WHEN ALONE, OR IN UPPFER POSITION AT CROSSINGS,
AT CONIPLICTS, OR ON JOINT I'OLES

Communication
conductors at | Communication eonductors, rural
higher levels {a) or urban, open ar cable, including
communieation conductors run as
Conductors, {racks 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 Publie rights-of-way._ oo N
Railread tracks. o oo oo ooe cmem e D
Street-railway tracks having no overhead contact wire __ N
0 to 750 volta Open or cahle N
Constant- 760 to 5000 v. Open or cable c
potential
supply 5000 to 7500 v, Open B
conductors
(b Cable C
Excceding 7500 Open B
volts {f}
Cable C
Constant current 0 to 7.5 amp. Open (c) C
supply conduetors
() Exceeding Open (e) (d) B
7.5 amp.
Direct-current 0 to 750 volia Open or cable N
railway feeders
Exceeding 750 v. | Open or cable B
Trolley Contact 0 to 760 volts A.C. or D,C. C
Conductors -
Excceding 750 v. | A,C, (e}, B,or C
D.C. B
Communication conduetors, open or cable used exclu-
sively in the aperation of Supply Lines.______.._._. (f) B, C,or N
Communication conductorg, open or cable, urban or rural N

Fooinotes to table 15

(a) It is recommended that the placing of communication conductors
above supply conductors at crossings, confliets, or jolntly used poles be
gvoided if practicable, unless the supply conductors are trolley contact
conductors and their asgociated feeders.

{h) The words “open” and “cable" appearing in the headings have the
following meaning as applied to supply conductors: “Cable” meana the
specially Installed cables described in section E 124.02 (1} (a). “Open”
means open wire and also supply cables not “specially installed,”

{c) Where constant-current circuits are in specially instalted cable,
they are considerad on the basis of the nominal full-load voliage.

(d)} Grade C consiruction may be used if the open-circuit voitage of
the transformer supplying the circuit does not exceed 2,900 volts,

&) See section B 124,03(2).

f) See gection W 124,03(3).

(¢) 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 4: Where communication lines eross over supply con-
ductors and a railroad in the same span and grade B is required by
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section B 124,02(4) (c¢)3. for the communication conductors, due fo
the presence of railroad tracks, the grade of the poles or towers shall
be D.

{e) Ewception 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 s higher grade of constructien
for the pole or tower than for the conductors carried thereon.

(f} Ewxeeption 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 to meet the conductor
grade due to the conductor confliet,

(2) CrossarMs. The grade of congtruction ghall be that required for
the highest grade of conductors carried by the crossarm concerned.

(a) Exception 1: The grade of construction of crossarmg carrying
only communication conductors need not be increased merely because
of the fact that such conduetors crogs over trolley contact conductors
of 0 to 760 volts.

(%) Ewception 2: Crogsarms carrying grade C or D fire-alarm con-
ductors, where alone or where concerned with other communication
eonductors need meet only the requirements for grade N.

(c) Euxception &: Crossarms carrying supply service loops of 0 to
760 volts shall have at least the grade of construction required
for supply line conductors of the same voltage.

(d) Ezception 4: Where communication lines cross over supply con-
ductors and a railroad in the same span and grade B is required by
section I 124.02 (4) (c¢) 3. for the commumication conductors due to
the presence of railroad tracks, the grade of the crossarm shall be D,

(8) PINS, INSULATORS, AND CONDUCTOR FASTENINGS. The grade of
construetion ghall be that required for the conductor concerned.

(a) Fwxception I: The grade of construetion of pins, insulators, and
conductor fastenings carrying only communication conductors meed
not be inereased merely because of the faet that such conductors cross
over trolley contact conductors of 0 to 760 volts.

(b) Exception 2: In case of grade C or D fire-alarm conductors
where alone or where concerned only with other communication con-
ductors, ping, ingulators, and conductor fastenings need meet only the
requirements for grade N.

(¢) Exception 8: In the case of supply service loops of 0 to TH0
volts, pins, insulators, and conductor fastenings shall have at least
the same grade of construction as required for supply line conductors
of the same voltage. _

(d) Exception 4: Where communieation lines cross over supply con-
ductors and a railroad in the same span, and grade B is required by
gection B 124.02 for the communication conductors due to the presence
of railroad tracks, the grade of pins, insulators, and conductor fasten-
ingg shall be grade D.

(e) Exception 5: In case communication conductors are reguired to
meet grade B or C, the insulators need meet only the requirements for
mechanical strength for these grades.

History: Cr. Register, January, 1468, No, 145, eff, 2--1-68,
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Chapter E 125
LOADING FOR GRADES B, C, AND D

® 126,01 Loading general B 125.03 Loads upon line supports
E 125.02 Conductor leading

E 125.01 Loading general, Three degrees of severity are recognized
fn the United States for the loading, dua to weather conditions, and
are designated, respectively as heavy, medium, and light loading. The
districts in which these loadings apply are determined by weather re-
ports as to wind and ice and by local experience of utilities using
overhead lines. The state of Wisconsin is considered as being in the
heavy loading district. No data will therefore be given on light and
nmedium loading. (See section B 125.02},

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

T 125.02 Conductor loading. (1) The loading on conductors shall
be assumed to be the resultant loading per foot equivalent to the
vertical load per foot of the conductor and ice combined with the
transverse loading per foot due to a transverse, horizontal wind pres-
sure upon the projected area of the conductor and ice to which
equivalent resultant shall be added a constant. In the tabulation below
are the values for fce, 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 e 4
Temperature (°F.) _ —— 0

Constant to be added to the resultant in pounds per foof
Tor bare conductors of copper, steel, copper-alloy, copper-

covered steel, and combinations thereof 0.29
Tor bare conductors of aluminum (with or without steel
reinforeement) — e 0.51

Tor weatherproof and similar covered conductors (all materials) __0.81

Note: Since heavy ice does not often form on conductors In a heavy
wind the transverse loading assumed s deemed sufficient for the pur-
pose, but i3 not sufflcient to represent the vertical (or combined) load
which is imposed on conductors by the heavy deposits of ice which fre-
guently form in comparatively still air, In order to apply a total load-
ing to conductors representing more neariy the conditions encountered
in practice, conatants have been added to the conductor loading which
malkes no substantial change in the conductor loading speclfied in the
fourth edition of this code.

(2) Where cables are concetned, the specified loadings shall be ap-
plied to both cable and messenger.

(3) In applying loadings to bare stranded conductors, the coating of
tce shall be considered as a hollow cylinder touching the outer strands.

Note: If anyone desires to obtain a description of light and medium
loading he should refer to “The National Llectirical Safety Code” pub-
lished by the Bureau of Standards.

Hintory: Cr. Reglater, January, 1968, No, 145, eff, 2-1-68.

B 125.03 Loads upon line supports, {1) ASSUMED VERTICAL LOADING.
The vertical loads upen poles, towers, foundations, erossarms, ping,
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insulators, and conductor fastenings shall be their own weight plus
the superimposed weight which they support, including all ice covered
wires and cables, together with the effect of any difference in eleva-
tion of supports. The radial thickness of ice shall be computed only
upon wires, cables, and messengers, and shall be taken ns 0.50 inch of
ice. Ice is assumed to weigh 57 pounds per cubie foat.

Note: The welght of ice upon supports is ignored for the sake of
mimplicity.

{2) ASSUMED TRANSVERSE LOADING, In computing the stresses in
poles, towers, and side guys the loading shall be taken as follows:

(a) Cylindrical surfaces. A horizontal wind pressure, at right
angles to the direction of the line, of 4 pounds per square foot upon
the projected area of eylindrieal surfaces of all supported conductors
and messengers, when covered with a layer of iece 0.5 inch in radial
thickness and on surfaces of the poles and towers without ice covering,
shall be assumed. (See (c) and (d) following.) For supporting strue-
tures carrying more than 10 wires, not including cables supported
by messengers, where the pin spacing does not exceed 15 inches, the
transverse load shall be 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 ineluded in the com-
putation of the trangverse load on the structure.

(¢c) Flat surfaces. For flat surfaces the assumed unit wind pressure
shall be inereased by 60%. Where latticed structures are concerned
the actual exposed area of one lateral face shall be increased by 50%
to allow for the pressure on the opposite face; this total, however,
need not exceed the pressure which would occur on a solid structura
of the same outside dimensions. The results obtained by more exact
calculations may be substituted for the values obtained by this simple
1le.

(d) At angles (combined longitudinal and transverse loading)
where a change in direction of wires occurs, the loading upon the
structure, including guys, shall be assumed to be a rvesultant load
equal to the vector sum of the transverse wind load given in sub-
section T 125.03(2) (a) above and the resuliant load imposed by the
wires due to their change in direction. In obtaining these loadings, =
wind direction shall be assumed which will give the maximum regult-
ant load, proper reduction belng made in loading to aceount for the
reduced wind pressure on the wires resulting from the angularity of
the wind to the wires.

(3) ABSUMED 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 conductors being selected so as to produce
the maximum stress in the support; the nearest whole number of
conductors to be uged, or
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2, The pull of one conductor when there are 8 or less conductors
{including overhead ground wires) having ultimate strength of more
than 3,000 pounds, and the pull of 2 conductors when there are more
than 8 conductors, such conductors being selected so as to produce the
maximum stress in the support.

(b) Jointly used poles at crossings over railroads or communication
lines. Where a joint line crosses over a railroad or a communication
line and grade B is required for the crossing span, the tension in the
communication conductors of the joint line may be considered as lim-
ited to one-half their breaking strength, provided they are smaller
than No. 8 Stl. W.G., if of steel, or No. 6 A.W.G., if of copper, regard-
less of how small the initial sags of the communication conductors
at 60°F.

(¢) Dead ends. The longitudinal loading wpon supporting structures
at dead-ends for line terminations shall be taken as an unbalaneced
pull equal to the tensions of all conductors and messengers (including
overhead ground wires), under the conditions of conduetor loading
specified in section B 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 applieable, the tensions with brolen
wire conditions specified in section E 125.03(3) (a).

(d) Communication conductors on unguyed supports at railroad
erossings, The longitudinal loading shall be assumed equal fo an un-
balanced pull in the direction of the erossing 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 ealculated transverse
loads, upon poles, towers, and crossarms, except as provided in (b) be-
low, shall be based upon the average span Iength of a section of line
that is reasonably uniform as to height, number of wires, grade, and
gpan length. In no case shall the average value taken be less than 75%
or more than 125% of the actual average of the 2 spans adjacent to
the structure concerned.

(b) Crossings. In the case of crossings over railroads or communi-
cation lines the actual lengths of the two spans adjacent to the two
structures concerned shall be uged.

(5) SIMULTANEOUS APPLICATION OF LoaDS. (a) When calculating
transverse strength, the assumed transverse and vertical loads shall
be taken as acting simultaneously.

(b) In calculating longitudinal strength, the assumed longitudinal
loads shall be taken without consideration of the vertical or transverse
loads.

History: COr. Register, January, 1968, No, 145, eff. 2-1-68.
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Chapter E 126
STRENGTH REQUIREMENTS

126,01 Preliminary assumptions E 126.03 Grade D construction
126.02 Grades B and C con- B 126,04 Grade N construction
struction .

E
B

E 126.01 Preliminary assumptions. It is recognized that deforma-
tion, deflection, or displacement of parts of the structure will, in some
cases, change the effects of the loads assumed. In the calceulation of
stresses, 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, 2-1-48,

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) Awverage strength of 3 poles. A pole (single-base structure)
not individvally meeting the transverse strength reguirements will be
permitted when veinforced by a stronger pole on each side, if the
average strength of the 3 poles meets the transverse strength requirve-
ments, and the weak pole has not less than 75% of the required
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 railroads or communi-
cation lines the actual strengthg of the erossing poles shall be used.

(b) Eeinforced-concrete poles, Reinforeed-concrete poles shall he of
such material and dimensions as to withstand for vertical and trans-
verse strength, the loads assumed in sections E 125.03(1) and (2)
and for longitudinal strength the loads in section E 125.03(3)
without exceeding the following percentages of their ultimate strength
at the ground iline 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
or Different Grades

Grade B Grade C
TFor transverse strength {when installed) _______________ 25 87.5
For longitudinal strength (at all times)
In generab . . oo i 100 No requiremnent
At dead-ends. .- &0 kil
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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 bhe
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 get on the
strueture 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. Vertical and transverse strength. The completed structure shall
be so designed and of sufficient strength as to provide overload capac-
ity factors specified in table 16 under the vertical and transverse load-
Ing specified in sections K 126.03(1) and (2).

2. Longitudinal strength. Grade B. The completed structure shall
be so designed and of sufficient strength ag to provide overload capac-
ity factors specified in table 16 under the longitudinal loading specified
in section B 125.03(3).

Grade C. No longitudinal strength requirements except at dead-ends.

3. Minimum strength. Metal structures shall have strength suffi-
ctent 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 fo 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 ecapacity factor for transverse strength given
in table 16, and the load arising from the change in direction of eon-
ductors shall be multiplied by the appropriate overload capacity fac-
tor at dead-ends given in table 16.

TABLE 16

MINIMUR OVERLOAD CAPACITY FACTORS OF COMPEETRD
STRUCTURES

{Based on Strength of Metal)

Overload Capacity Factors
Grade B Grade C
Vertical Strength_ o oo 1.27 1.10
Transverse Strength . _ . eana- 2.64 2.20
Longitudinal Strength:
At Crossings
Ingeneral ..o 1.10 No requirement
Atdead-ends. . _ . 1.66 .10
Elgewhere
Ingeneral . . oo oo aiiann- 1.00 No requirement
At dead-ends. L. o oo emcanemaom 1.65 1.10

5. Thickness of metal. The thickness of metal in members of steel
poles or towers shall be not less than the following:
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TABLE 1T
THICKNESS OF STRUCTURAL SHAPRS

Thickness of
Kind of Member Main Members Thickness of
of Crossarms Other Members
and Legs
Inches Inches
Galvanized:
For localities where experience has shown deterioration
of galvanized material is rapid_. . ______.__ 171 %
Tor other localities % ¥
Pointed - e oo L4 Ma

a. Painted bracing members having L/R not exceeding 125 may be 3¢ inches in thickness,

8. Unsupported length of compression members, The ratio of L, the
unsupported length of & compression member, to R, the least radius of
gyration of the member, shall not exceed the following: (These figures
do not apply to the complete structure.)

TABLI} 18
L/R FOR COMPRESSION MEMBERS

Kind of Compression Member L/R
Leg members o e 160
Other rnembers having figured stresses_ _ oo 200
Secondary members without figured stresses_ . __ ... o ooooo__. 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: Recormmendation: Unless sample structures, or similar ones,
have been tested to assure the compliance of structures in any line with
these requirements, it i3 recommended that structures be designed to
have a computed strength at least 10 percent greater than that required
by these rules.

8. Protective covering or treatment. All metal towers, or supporting
structures shall be protected by galvanizing, painting, or other treat-
ment which will effectively retard corrosion.

(d) Wood poles. Wood poleg shall be of such material and dimen-
sions as to meet the following requirements. Where guys are used,
see section I 126.02(3).

1. Transverse strength. Wood poles shall withstand the transverse
and vertical loads assumed in sections E 125.08(1) and (2) without
exceeding at the ground line for unguyed poles, or at the point of
guy attachment for guyed poles, the appropriate allowable percent-
ages of their ultimate stress given in table 20.

2. Longitudinal and dead-end strength. The longitudinal and dead-
end strength of wood poles shall be such that they will withstand the
appropriate longitudinal loading specified in section E 126.03(3)
‘without exceeding, at the ground line for unguyed poles or at the
point of guy attachment for guyed poles, the following percentages of
the applicable ultimate fiber stress,
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Percentages of Ultimate Fiber
Stress for Wood Poles
Grade B Grade C

Longitudinal:

When installed . _ .o e o e (a} 756 No reguirement

At replacement_ ..o dasmamrmmame 100 No reguirement
Dead-Endss

‘When installed {a) b0 ta} 76

At replacement 76 100

(8) Where lines are bullt for a fixed period of temporary service
not exceeding 5 years, the prescribed percentage of fiber stress at in-
stallation may be increased, provided Lhe percentuge of ultimate fiher
Titﬁ':ss required at repiacement is not exceeded during the life of the

a. Exception 1: At a Grade B crossing in a straight section of line,
wood poles of approximately round cross-seetion complying with the
transverse strength requirements of section B 126.02(1) (d)1. with-
out the use of transverse guys, shall be considered as having the re-
quired longitudinal strenpth. This exception does not medify the re-
guirements 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 eross-seetion shall be considered as having the
required longitudinal strength if all of the following conditions obtain:

i The angtle ig 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
zuy not to exceed 50% of its ultimate strength wnder 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 B 1256.08(2) (a), which would exist
if there were no angle at that pole without exceeding 256% of
its ultimate stress when installed, or 37%% at replacement.

3. Tltimate fiber stress, Various species of wood poles are con-
sidered as having the ultimate fiber stresses approved as standard
by the American Standards Asgociation 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 values will be determinad for such materlals or com-
binations of them, It is further recogaized that while these materials are
in the process of development, they are subject to such test evaluation and
tria] installations as may be approved by the administrative authority,

4, Allowable pevcentages of ultimate stress. The allowable percent-
ages of ultimate stress of treated and untreated poles to withstand
vertical and transverse loads are given in table 20, except ag modi-
fied in the following paragraph.

a. At crossings where Grade B construction is required, if the sup-
ply line is not maintained throughout (or between and including the
nearest 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 E 125.03
(2), the crossing poles, if unguyed, shall be of sueh strength that they
will withstand the transverse loading assumptions of section E 125.03
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(2) (a) without exceeding 16 2/3% of their ultimate stress at jn-
stallation or 25% at replacement. If the crossing poles are side
guyed, such guys shall meet the requirements of section I 126.02
{(3) (e).

TABLE 20

ALLOWABLE PERCENTAGES OF ULTIMAYE STRESS TOR TREATED
OR UNTREATED WOOD POLES UNDER VERTICAL AND
TRANSYERSE LOADING

When Al Re-
Installed placement
Grade B_______.._____.. e e e, e 25.0 37.5
Grade C
At eressings. e 37.5 76,0
Blsewhere_ . ..____..._ I TTTTTTTTTTImTTomeT 60.0 75.0

5. Freedom from defects. Wood poles shall be of suitable and
selected timber free from observable defects that would decrease their
strength or durability.

6. Minimum pole sizes. Wood poles shall have & nominal top circum-
ference of not less than 15 inches.

7. Bpliced and stub-reinforced poles. Spliced poles shall not be used
at crossings, conflicts, or joint-use sections requiring Grades B or ¢
construction.

a. The use of stub reinforcements that develop the required strength
of the pole is permitted, provided the pole above the ground is in
good eondition and is of sufficient size to develop its required strength,

(e) Transverse strength requirements for structures. Where side
guying is required, but can only be installed at « distance. Grade B.In
the case of structures where, because of very heavy or numerous con-
ductors or relatively long spans, the transverse-strength requivements
of this section cannot be met exeept by the use of side guys or special
structures, and it is physically impracticable to employ side puys, 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
transversely 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 300 feet or
less shall be constructed to withstand the caleulated transverse load
due to wind on the supports and ice-covered conductors, on the entire
section between 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 structures 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, except as to the transverse strength of the intermediate
poleg 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 o lower grade of construction.

1. Methods of providing longitudinal strength. Grade B. The longi-
tudinal-strength requirements for sections of line of higher grade in
lines of a lower grade (see for assumed longitudinal loading sec-
tion E 125.08(8) (a)) are usually met by placing supporting strue-
tures of the required longitudinal strength at either end of the highesx-
grade section of the line.

a. Where this is impracticable, the supporting structures of the
required longitudinal strength may be located ome or more span
lengths away from the section of higher grade, within 500 feet on
gither side and with not more than 800 feet between the longitudinally
gtrong structures, provided such structures, and the line between them
meet the requivements, as to transverse strength and stringing of con-
ductors, of the highest grade oceurring in the section, and provided
that the line between the longitudinally strong structures is approxi-
mately straight or suitably guyed.

b. The requirements may also be met by distributing the head guys
over 2 or more structures on either side of the crossing, such strue-
tures and the line between them eomplying with the requirements for
the crossing as to transverse strength and asg to conductors and their
fastenings.

e. Where it iz impracticable to provide the longitudinal strength,
the longitudinal loads shall be reduced by inereasing the conduetor
sags. This may require greater conductor separations, See section
I 123.08 (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 direction of
the line, as with wood or concrete poles, o1 some types of metal poles
and towers, it may be necessary to increase the mormal clearances
gpecified in chapter B 128 or to provide head guys or special reinforce-
ment to prevent such deflection.

a. So-ealled flexible steel towers or frames, if used at such loca-
tions, shall be adequately reinforced to meet the requirements of
section & 126.02(1) (c)2.

h. When the situation 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 E 123. Grade C, The
ahove provision ig not applicable to grade C.

(g) Strength at angles in ¢ Hne. At an angle in the line, the
strength of a pole at the ground line, if not guyed or at the point of
guy attachment if guyed, shall be sufficient to withstand the fotal
transverse loadings specified in section It 125.03 (2) (d). The trans-
verse wind load shall be multiplied by the appropriate factor as shown
helow before combining with the load arising from change in direction

‘When At Re-
Grade of Construction Installed placement
B e cu—mumAmrm———————emman 2.0 2.0
€ at erossinES. - - awarrcamcccccaccamememe e ammnnr e a— 2.0 1.33
C elBEWher8 oo e wr ;e —mmm e e e e —————— 1.5 1.83
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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 he exceeded for the
total load thus computed.

{2) FoUuNDATIONS. (a) Use of foundetions. 1. Wood and reinforced-
concrete poles. No special foundation construction is generally re-
quired.

2. Metal poles or towers. Metal poles or towers set in earth shall

be suitably protected against injurious corrosion at and below the
ground line, :

(b} Strength of foundations, 1. Metal supports. The foundations
and footings shall be so designed ang constructed as o withstand the
stresses due to the loads assumed in section I 125.03. Metal parts shall
withstand these loads with the overload capacity factors specified in
table 16. Since in many localities the soil and climatic conditions are
such as to alter the strength of foundations considerably from time to
time, there should usually be provided a considerable margin of
strength in foundations above that which (by calculation) will just
withstand the loads under the assumption of average 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
E 125.03 (1), (2) and (3).

MINIMUM DEPTH OF SETTING POLES

Setting in Setting in
Length of Pole Tirm Soil Roclt
Feet Feet
3.6 2.0
4.0 2,5
4.5 3.0
5.0 8.5
5.6 4.0
6.0 4.5
8.6 4.5
6.6 4.6
7.0 5.0
7.0 5.0
7.6 5.6
8.0 5.6
8.6 6.0

(8) Guvs, (a) General. The general requirvements for guys are cov-
ered under “Miscellancous requirements for overhead construction”
(see chapter E 128),

(b) For poles in insecure earth. Where crossing poles are set in
ingecure earth the transverse strength requirements should, where
practicable be met by the use of side guys or braces.

{e) Omn 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 capable of
considerable deflection, shall be regarded as taking all of the load up
to their allowable working load, and the guys shall have sufficient
strength to take the remainder of the assumed maximum load. {See
section T 126.02(1) (£)2. for flexible supports).
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(d) On wood or concrete poles. When guys are used to meet the
strength requirements for wood or concrete poles, they shall be con-
sidered as taking the entire load in the direction in which they act,
the poles acting as struts only. Frequently the use of shorter spans
or larger poles will permit the omission of guys at erossings,

(e) Strength of guys. 1. Guys when required, shall be of such mate-
rial and dimensions as will withstand the transverse leads assumed in
section E 125.083(2) and the longitudinal load assumed in section
T 125.03(3) without exceeding the following percentages of their
nltimate strength:

Percentages of Ultimate Strength
Grade B Grade C
Tor transverse strength (when installed). ... _.____ 37.50 60.00
TFor longitudinal strength (at all times)
Ingeneral. . e 190 Na requirement
At dead-ends - ____ ... {a) 66.70 (a) 87.60

(a) If deflection of supporting struetures is taken into account in the computations, 66 24%
shall be reduced io 60%, and 8714%, shall be reduced to 75%.

2. At an angle in the line, the strength of a transverse guy or guys
shall be sufficient to withstand the total transverse loadings gpecified
in section B 125.03(2) (d). The transverse wind load shall be multi-
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
ghall not be exceeded for the total load thus eomputed.

(4) CrossarMs. (a) Vertical strength. Crossarms shall, when in-
sfalled, withstand the vertical loads specified in seetion E 125.03(1)
without the stress under these loads exceeding 50% of the assumed
ultimate stress of the material.

1, Exception: For built-up metal crossarms on metal structures, see
table 16 for minimum overload capacity factors.

(b} Bracing. Crossarms shall be securely supported by bracing, if
necessary, so as to support safely all other loads to which they may be
subjected in use, including linemen working on 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 sivength, 1. General. Crossarms ghall 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 gupported conductors
under assumed maximum loading as given in section E 125.02. Metal
arms shall withstand this load with the overload capacity factor for
longitudinal loads given in table 16.

Grade C. The above provisions do not apply to grade C.
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8. At ends of transversely weak sections. Grade B, The crossarms
connected to the structure at each end of the transversely weak see-
tion, such as described in section E 126.02(1) (e), shall be such as
to withstand at all times without exceeding their ultimate gtresses,
under the conditions of loading prescribed in chapter E 125, an un-
balanced load equivalent to the combined pull in the direction of the
transversely weak section of all the conductors supported.

Grade C. The above provisions do not apply to grade C.

4, Methods of meeting 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 gpacing bolts equipped with
spacing nuts and washers, pipe spacers, or similar construction, or
with spacing blocks or plates, or metallic support of equivalent
strength will be considered as meeting the strength requirements in
2. and 3. 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 flr crossarms
shall not be less than values of table 21.

TABLE 21
CROSSARDM CROSS SECTIONS

Grade C
Number of Pins Grade B
Supply Communication
Inches Inches Inches

3by 4 2 by B3 el

834 by 414 Bbyd  |ecccieooooooo
................................ 23 by 3%
________________________________ 8hy d

(e} Double crossarms or brackets. Grade B. Where pin-type con-
struction is used, double crossarmsg or a metallic support of equivalent
strength shall be used at cach crossing structure, at ends of joint use
or conflict sections, at dead-ends and at corners where the angle of
departure from a straight line exceeds 20 degrees. Where a bracket
or rack supports a conductor operated at more than 750 volts to
ground and there is no crossarm below, double brackets or double
racks shall 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 tension in a crossing span and each adjacent span,
This exception does not apply fo railroad crossings,

Grade C. The above provisions do not apply to Grade C.

{f) Loecation. In general, crossarms should be maintained at right
angles to the axis of the pole and to the direction of the attached
conductors. At crossings, crossarms should be attached to that face of
the structure away from the cmssmg, unless special blacmg or double
crossarms are used.

) Blectricel Code, Volume 1
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(5) PINS AND CONDUCTOR FASTENINGS. (a) General. 1. The conduc-
tor fastenings and the height, matevial and cross section of the pin
shall be chosen 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.

3. Where tie wires or similar fastenings are used with pin type
constluction, conductors shall be placed go that the side pull due to

chang’e in divection shall be agamst the insulator rather than the tie
wire.

(b) Strength. 1. General. Ping and ties or other conductor fasten-
ings shall have sufficient strength to withstand an unbalanced tension
in the conductor, up to a limit of 700 pounds per pin or conductor
fastening. (The unbalanced tensions often encountered especially with
small conductors will be less than the maximoum 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 gpecified 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 conductor fastenings connected to the strueture at each end
of the transversely weak section as deseribed in section F 126.02
{1) (e) shall be such as to withstand at all times without exceeding
their uitimate strength, the unbalanced pull in the direction of the
transversely weak section of the conductor supported, under the load-
ing prescribed in section E 125.02, Grade C. The above provisions do
not apply to grade C.

4. Methods of meeting sections E 126.02(5) (b)2. and 3. Grade B.
Where conductor tensions are limited to 2,000 pounds and such con-
ductors are supported on pin insulators, double wood pins and ties or
their equivalent will be considered to meet the requivements of 2. and
3. preceding, Grade C. The above provision does not apply to Grade C.

(¢) Double pins and conducltor fastenings. Grade B. Where wood
pins are used, double pins and conductor fastenings shall be used
where double crossarms or brackets are required by gection E 126.02
(4) (o).

1. Exception: The above does not apply where communieation eables
or conductors cross below supply conductors and either 1. are attached
to the same pole, or 2. where supply conductors are continuous and of
uniform tension in a crossing span and each adjacent span, This ex-
ception does not apply in the case of railroad crossings.

Grade C. The above provision does not apply to grade C.

{d) Single supports used i Hew of doudble wood pins. A single con-
ductor support and its conductor fastening when used in lieu of double
wood pins, shall develop strength equivalent to double wood ping and
thelr conductor fastenings as specified in section X 126.02(5) (b)1.
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(6) OPEN SUPPLY CONDUCTORS. (a) Materinl, Conductors shall be
of matarial or combinations of materials which will not eorrode 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 Materials) he used instead of soft in new
construction, especlally for sizes smaller than No. 2.

(bY Minimum sizes of supply conductors, Supply conductors, both
bare and covered, shall have an ultimate strength and an overall di-
ameter of metallic conductor not less than that of medium-hard-drawn
copper of the gage size A.W.G. ghown in table 22, except that con-
ductors made entively of bare or galvanized iron or steel shall have an
overall diameter not less than Stl. W.G, of the gage sizes shown.

1. Exception 1: At railroad crossings, for stranded conductors, other
than those in which a central core wire is entively covered by the out-
gide wires, any individual wire of such a stranded conductor con-
taining steel shall be not less than 0.100 inch in diameter if copper-
covered and not less than 0.115 inch in diameter if otherwise pro-
tected or if bare.

2. Exception 2: Supply service leads of 0 to 750 volts may have the
sizes set forth in section E 126.04(5).

3. Exception 3: Where the short-span method of eonstruetion is em-
ployed in accordance with section E 126.02(11) the conductor sizes
and saps herein specified are not required.

TABLRE 22
MINIMUM OVERALL CONDUCTOR SIZES

Grade of Construction Gage Size (a}
B __. . 6
C 8

(2) For No. 6 and No. 8 medium-hard-drawn copper wire the nom-
inal diameters are 0.1620 and 0.1285 inch, and the minimum values
of breaking load are 1,010 and 643.9 pounds, respectively. For steel
wire gage the nominal diameters are 0,192 inch for No, 6 and 0.162
inch for No. 8.

(¢) Lightning protection wires. The requirements as to size, mate-
rial, and stringing of wires used ag lightning protection wires when
placed above and parslieling supply conductors shall be the same as
that required for supply conductors.

(d) Sags and tensions. Conductor sags shall be such that, under the
assumed loading of section T 125,02 the tension of the conductor shall
be not more than 60% of its ultimate strength., Algo 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 2695

1. Exception: In the case of conductory having a cross-section of a
generally triangular shape, such as cables composed of three wires,
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the final unloaded tension at 60°F, shall not exceed 30 percent of the
ultimate strength of the conductor.

Note: The above limitations are based on the use of recognized meth-
ods for avoiding fatigue failures by minktmizing chaflng and stress con-
cem!mllo]n. If such praclices 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 adjaocent spans. If it is impracticable to
avoid such splices, they shall be of such a type and so made as to have
a strength substantially equal to that of the conductor in which they
are placed. Taps shall be avoided in the crossing span where practic-
able, but if requived 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. T order to provide for wear, no
trolley contact conductor shall be installed of less size than No. 0, if
of eopper; of No, 4, if of silicon bronze.

(7) SurrLy camres. (a) Specially mstalled supply cables., Cable
having effectively grounded eontinuous metal sheath or armor, or in-
sulated conduetors supported on and lashed together with an effec-
tively grounded messenger, where locnted 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 If 126.02(7)(a) 1., 2., 3. and
4. below.

1. Messengers. Messengers shall be stranded and of corrosion-
resistant material, and shall not be stressed beyond 60% of their
ultimate strength under the loadings specified in section T 125.02.

2. Grounding of cable sheath and messenger, Fach 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-
medlate points not exceeding 800 feet apart, (See Wis. Adm. Code
chapter T 108 for method).

3. Cablle splices. Splices in the cable shall be made so that their
insulation is not materially weaker than the remainder of the cable,
The sheath or armor wire, when present, shall be made electrically
continuous at the splice.

4. Cable insulation, The conductors of the cable shall be insulated
so as fo withstand a factory potential test of at least twice the oper-
ating veltage at operating frequency applied continuously for 5 min-
uies 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 shail be of corrosion-resistant mate-
vial, and shall net be stressed beyond 0% of its ultimate strength
under the loadings specified in section B 125.02,

2. Cable. There are no strength requirements for cables supported
by messengers.

(8) OPEN-WIRE COMMUNICATION CONDUCTORS. Open-wire communica-
tion conductors in grade B or C construction shall have the sizes and
sags given in section B 126.02(6)(b) and {d) for supply conductors
of the same grade, .

Blectrical Code, Volume 1
Register, January, 1968, No. 145




PUBLIC SERVICE COMMISSION 136

(a) Exception: Where open-wire communication conductors in spans
of 1560 feet or less are above supply circuits of 5,000 volts or less,
grade C sizes 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 volts. Neo. 12 hard-drawn copper wire may be used for
spang 0 to 100 feet, and No. 10 steel or No. 12 high strength steel
wire may be used for spans of 126 to 150 feet.

(9) COMMUNICATION CABLES. (z) Metal-sheathed communication
cables, There are no strength requirements for such cables supported
by messengers.

(b) Messenger. The messenger shall be of corrosion-resistant mate-
rinl, and shall not be stressed beyond 60% of its ultimate strength
under the loadings specified in section B 125.02.

(10) PAIRED COMMUNICATION CONDUCTORS. (a) Paired conductors
supported on messenger,

1. Use of messenger. A messenger of corrogion-resistant material
may be used for supporting paired conductors in any location, but is
only vequired for paired conduetors crossing over trolley-contact con-
ductors of more than 750 volts.

2. Sag of messenger. Messenger used for supporting paired eonduc-
tors required to meet grade B construction because of crossing over
trolley-contact conductors shall meet the sag requirements for grade
D messengers.

3. Size and sag of conductors. There are no requirements for paired
conductors when supported on mesgenger,

{b) Paired conducters not supported on messenger.

1. Above supply lines, Grade B, Sizes and sags shall be not less
than those required by sections E 126.02(6)(b) and (d) for supply
conductors of similar grade.

Grade C. Sizes and sags shall be not less than the following:

Spans 0 to 100 feet, No sag requirements. IBach conductor shall
be of corrosion-resistant material, and ghall have an ultimate strength
of not less than 170 pounds.

Spans 100 te 150 feet. Sizes and sags shall be not less than reguired
for grade D communication conductors.

Spans exceeding 150 feet, Sizes and sags shall be not lesg than
required for grade C supply conductors (section E 126.02(6)(d)).

2, Above trolley-contaet conductors.

Grade B, Sizes and sags shall be not less than the following:

Spans 0 to 100 feet. No size requirements. Sags shall be not less
than for No. 8 AW.G. hard-drawn copper. (See section B 128.02
(6)(d).)

S8pans exceeding 100 feet. Each conduetor shall be of eorrosion-
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 I 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 8o far as such grades are required by the ¢rossing, provided that an
effectivaly 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 into the conductors crossed over,
or in the case of a railroad crossing into the space between the cross-
ing supports.

Note: The short-span method of crossing requires the eross-over span
to be of such height that a conductor breaking in that span can not
come within 16 feet of the ground or ralis at a railroad crossing or make
contact with any wires crossed over at a wire crogsing.

This charaeter of construction is facilitated where the cross-over sup-
ports can be placed quite near together and in the case of wire cross-

ings \ghere the span crossed over is at a minimum elevation above
ground,

{12) CRADLES oY SUFPLY LINE CROSSINGS. Cradles should not be used.

Note: It is less expensive and better to build the supply line strong
enough to withstand exireme conditions than to build a ecradle of suffi-
cient strength to catch and hold the supply Hne if it falls,

(13) PROTECTIVE COVERING OR TREATMENT FOR METAL WORK. All
hardware, including bolts, washers, puys, anchor rods and similar
parts of material subject to injurious corroesion under the prevailing
conditions, shall be protected by galvanizing, painting, or other treat-
ment which will effectively retard corrosion.

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

E 126,03 Grade D construction, (1) PorEs, (a) Sirength of un-
guyed poles. Unguyed poles, except as provided in section E 126.03
(1) (h) shall withstand the vertical and transverse loads specified in
sections B 125.03(1) and (2), and the longitudinal loads specified in
section E 125.03(3)(d) without exceeding the following percentages
of their ultimate stress.

Pereentages
of Ultimate
Stresa
For transverae loads:
When installed . o .. e 26,0
At replacement e —— 37.5
For longitudinal loads:
‘When installed . 75.0
At replacement 100.9

(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 E 126.03(3) com-
bined with the vertical load.

{c) Strength requirements for poles where guying is requirved, but
can only be installed at a distance, Where on account of physical
conditions it is impracticable to guy or brace the crossing poles as
specified in section E 126.03(8), the requirements there given may
he met by head-guying and side-guying the line a8 near as practicable
to the crossing, but at a distance not exceeding 500 feet from the
nearest crogsing 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 at which the head guys
are attached, this wire being securely attached to every pole between
the guyed poles.

(d) Pole locations at crossings. 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 eare of the unbalanced load.

2, The crossing span shall, where practicable, not exceed 100 feet.

(e) Freedom from defects, Wood poles shall be of suitable and
gelected timber free from observable defects that would decrease their
strength or durability.

(f) Minimum pole sizes. Wood poles shall have a nominal top eir-
cumference of not less than 15 inches,

(g} 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 pele is permitted, provided the pole
ahove the ground is in good condition and is of sufficient size to de-
velop its required strength.

(h) Poles located at erossings over spur tracks. Where a communica-
tion line paralleling a railroad track on the right of way of the rail-
road erosses a spur or stub track without any change in the general
direction of line, the transverse strength vequirements 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 guys or braces shall be installed eapable of with-
standing such unbalanced tensions.

(2) PoLE SETTINGS. Foundations and settings for unguyed poles
shall be such as to withstand the loads assumed in sections E 125.03
(1), (2) and (8). (See section E 126.02(2) (b)2.)

(3) Guys. (a) General., The general requirements for guys are cov-
ered under “Miscellaneous requirements for overhead construetion”
{Bee chapter E 128),

(b)) Where used, Side guys ot braces shall be used on poles support-
ing the crossing span to withstand the loads put upon them in accord-
ance with the conditions specified in section E 125.03(2). Head guys
shall 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 E 126.03(1)(a) with-
out the reduction for conductor shielding specified in sections E 125.08
(2)(a) and (b).

2. Exception 2: Head guys are not required where the crossing poles
have the longitudinal strength specified in section B 126,08(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
iz 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 span unless the angle of turn
is greater than 60 degrees.

4, Exception 4: Guying may be omitted where communieation lines
cross over spur or stub tracks as provided in section B 126.03(1)(b).

5. Exception 5: This rule does net apply to erossing poles under
the special conditions set forth in section E 126.03(1)(c).

TABLE 23
STRENGTH (IN POUNDS) OF HEAD GUYS REQUIRED
(Combinations of standard-size guys may be used)

Ratio of Guy Lead to Height Not Less Than
Number of Wires

1 1 M % ]
4,000 4,900 4,000 4,000
4,000 4,000 4,000 6,000
6,000 6,000 | 10,000 | 10,000

20,000 23,000 26,000 32,000
20,000 30,000 32,000 42,000
80,000 36,000 36,000 48,000
39,000 40,000 48,000 606,000
40,000 48,000 60,000 70,000

Note to Table 23, Thls table is based on ultimate or breaking strength
of guys equal fo seven-sixths of the nominal strengths shown In the
table and a wire load of 50% No. 8 BW.G 1iron and 50*}1’% No, 3 A W.G,
copper with an average pull of 408.75 pounds per wire, No guy will he
required for a eable, since the suspension strands serve as a head guy.

(e) Guys used for transverse strength. Side guys used in straight
sections of line shall be considered as taking the entira load in the
direetion in which they act, without exceeding 37.5% of their ultimate
strength.

(d) Guys used for longitudinal strength. 1. Dirvection of head guys.
Where head guys are required, they shall be installed in the direciion
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 earry the load.

(4) CrossarMs. (a)} Material. Wood crossarms supporting the
crossing span shall be of yellow pine, fir, or other suitable timber.
Metal crossarms protected against corrosion and of sirength equal to
wood crossarms may be used.

(b) Minimum size. 1. Wood erossarms. Wood crossarms shall have
a cross-section not less than the following:
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Nominal Length Nominal
Maximum Number of Wires to be Carried Cross-section
Feat Inches (Inches)
B e 1 414 25 by 355
47000 3 414 2% by 3%
[ SR 8 0 237 by 334
10 8 6 23 by 33
1o.-_ 207 10 0 3 byd
12 (a) {b)___ e 10 0 3 by 44

b {a) :;;Vhere crossarma are bored for 34 inch steel pins, 8-inch by 414-inch crossarms may
2 111

ed,
{b} Maximum number allowed,

2. Steel or iron crossarms, Galvanized or painted iron or steel cross-
armg of strength equal to wood crossarms may be used,

(¢} Double crossarms, Crossarms and insulators shall be double on
the crossing 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 holts are not requirved for two-
pin crossarms.

1. Exception: 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 sufficient
size and strength to withstand the maximum tension of the condue-
tors under the loading specified in seetion B 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 conduetor. Single metal brackets, racks, drive hooks or
other fixtures may be used if designed and attached in such a manmer
as to withstand the full dead-end pull of the wires supported.

(6) Pivs, (a) Materiol. Insulator ping shall be of steel, or other
appropriate metal or locust or equivalent wood.

(b) Strength. Ingulator pins shall have sufficient strength to with-
stand the loads to which they may be subjected.

{e) Size, 1, Wood pins. Wood pins shall be sound and straight-
grained with a diameter of shank not less than 1% inches.

2. Metal pins. Steel or iron pins shall have diameter of shank not
less than one-half inch.

{7) INSULATORS. 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) CoNpucrors. (a) Material. Conductors shall be of material or
combinations of materialg which will not ecrrode excessively under the
prevailing conditions,

(b) Size. Conductors of the crossing span, if of hard-drawn copper
or galvanized steel, shall have gizes not less than specified in sections
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I 126.03(9)(b)1, and 2, Conductors of material other than the above
shall be of such size and so strung as to have a mechanical strength
not less than that of the sizes of eopper econductors given in sections
B 126.08(9) (b)1. and 2. below,

1, Spang not exceeding 150 feet. The sizes in table 24 apply.

TABLI: 24

GRADE D MINIMUM WIRER SIZES
(A W.G. for Copper; St]. W.G. for Steel)

Spans of Spars of
Conductor 125 Feat or 126 Feet to
Less 150 Fect
Copper, hard-drawn . _ ... e 10 ]
Steel, galvanized:
In General i mmmmmm———me o 10 8

2. Spans exceeding 160 feef, If spans in excess of 150 feet are
necessary, the size of conductors specified above or the sags of the
conductors shall be correspondingly increased.

(e) Paired conductors 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 shall have an ultimate strength of not less
than 170 pounds.

2. Limiting span lengths. Paired wires ghall 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°F. 20°T7, 0°F,
Feet In, In. In. In, In, In.
i 4.4 3.4 2.7 2.2 1.8

.4 5.1 4.0 3.1 2.6 2.1

4 5,8 4.5 3.5 2.9 2.4

.4 6.6 5.1 4,0 8.2 2.7

.4 7.3 5.7 4.5 3.5 3.0

.0 8.2 6.3 5.0 4.0 3.4

.6 9,0 9.0 5.5 4.5 3.7

.0 11.0 8.5 8.7 5.4 4.6

.6 13.0 10.1 7.9 6.4 5.4

.5 15.3 11.8 9.3 7.6 6.3

.G 17.7 13.7 10.8 8.8 7.3

.0 20.3 15.8 12.4 10.1 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 caleulations, 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
20% of the conductor ultimate strength.

Hlectrical Code, Volume 1
Reglster, January, 1963, No 145




PUBLIC SERVICE COMMISSION M1

(e) Splices and taps. Splices shall as far as practicable be avoided
in the crossing and adjacent spans. If it is impracticable to avoid such
splices, they shall be of such a type and so made as to have a strength
substantially equal to that of the conductor in which they are placed.
Taps shall be avoided in the crossing span where practicable, but
if required shall be of a type which will not impair the strength of
the conductors to which they are attached.

(10) MESSENGERS. (a) 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:

TABLIE 20
MINIMUM SIZES OF MESSENGER

. Messenger
Size of Cable in Welght per Foot {Nominal

Breaking Lioad)
Pounds

Liess than 2,25 pounds._ - . . C oo e emmmmem 6,000
2,25 to 5 pounds_ . . . eecemccemee- 10,000
Ixeceding 5 and less than 8.5 pounds_ ... vevencncucmonmvanarnnearane 16,000

2. Spans exceeding 150 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) Segs and tensions, Multiple-wire cables and their messengers
shall be so suspended that when they ave subjected to the loading pre-
scxibed in gection B 125.02, the tension in the messenger will not ex-
ceed 60% of its ultimate strength,

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

E 126.04 Grade N construction. (1) POLES AND TOWERS. Poles used
for lines for which neither grade B, C, or D is required shall be of
such initial size and so guyed or braced, where necessary, as to with-
gtand the wind and ice loading gpecified in chapter E 125 plus the
weight of lineman and pole mounted equipment without exceeding the
allowable stress,

(2) Guys. The general requirements for guys are covered under
“Miscellanecus Requirements” (chapter E 128),

(3) CROSSARM STRENGTH, Crossarmg shall be securely supported, by
bracing if necessary, so as to support safely loads to which they may
be subjected in use, including linemen working on them, Any cross-
arm, or buckarm, except the top one, shall be capable of supporting a
vertical load of 2256 pounds at either extremity in addition {o 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
corrode excessively under the prevailing conditions,

(b) Sizes. Supply-line conduectors shall be not smaller than the
following:

Hlectrical Code, Volume 1
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TABLE 27

GRADE N MINIMUM GAUGE SIZES J'OR SUPPLY-LINE CONDUCTORS
(A.W.G, for Copper and Aluminum; Stl. W.G. for Steel)

Urban Rural
Soft eopper._- "8
Medium or ha 8 8
teel .o ... 9 9

Urhan and Rural

Spans 1560 {t. Spans Exceed-

or Less ing 150 ft.
Stranded aluminum
Not reinforced . v come o v ena e 1 0
Steel-reinforeed - .. ] 4

Recommendation: It ig recommended that, except as modified in subsection E 128,02(8) (b},
these minimum sizes fer copper and steel not be used in spans longer than 150 feet,

(5) SurrLy sErvices. (a) Material. All supply service conduetors
shall be of material or combinationg of materials which will not cox-
rode excessively under the prevailing conditions and the ungrounded
gervice conductors extending from the service entrance to the first
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 not over 750 volts shall be not smaller than required by a. or
b. helow.

a. Spans not exceeding 150 feet, Sizes shall be not smaller than
specified in table 28,

TABLE 28

MINIMUM SIZIES OF SERVICE LEADS CARRYING 750 VOLTS OR LESS
(A W.G, for Copper; Stl, W.4, for Steel)

Copper Wire
Situatlon Steel Wire
Medium or
Soft-drawn | Hard-drawn

N 1) T U 10 12 12
Concerned with communlecation conductors_ 10 12 12
Over supply conductors of 0-750 volts 10 12 12

750 to 8,700 volls {a). - oo ____ 8 10 12
Exceeding 8,700 valts (a) .. ..ol 8

Over trolley contact conductors
0 to 760 volts ae. or doeas .o 8 10 12
Execeeding 760 volts duei oo e oo ]

(=) Installation of service leads of not more than 750 volts over supply fines of more than
750 volts should be avoided where practieable.

b. Spans exceeding 150 feet, Sizes shall be not smaller than required
for grade C (section E 126.02(6)(b)).

2. Exceeding 750 volts, Sizes of supply-service leads of more than
750 volts between conductors shall be not less than requived for sup-
ply line conductors 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 20
SAGS FOR OPEN-WIRE SERVICES

Span Lengths {in feet) Sag

Inches
100 ov less.....- 12
100 to 186 .. 18

126 to 150_.____
Exceeding 150

27
Grade C gags

2. Exceeding 750 volts. Supply service leads of more than 750 volts
shall comply as to sags with the requirements for supply line conduc-
tors of the same voltage.

{d) Cabled services. Supply service leads may be grouped together
in a cable, provided the following requirements are met:

1. Conductivity. The conductivity of each conductor shall not be
less than the conductivity of No. 12 copper.

2. Btress. The messenger member of an assembly designed to have
the insulated conductors supported by the messenger shall not be
stressed beyond 60% of ifs ultimate strength with the loading speci-
fied in section E 125.02,

3. 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 he installed of less size than No, 0,
if of copper, or No. 4, if of silicon bronze.

(8) CRADLES AT SUPPLY-LINE CROSSINGS. Cradles should not be used.

Noter It is less expensive and bettor to build the supply llne strong
enough to withstand extreme conditions than to bulld a cradle of suffi-
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 conduetors or service drops.

History: Cr. Reglster, January, 1968, No, 145, eff, 2—1-63,
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Chapter E 127

145

LINE INSULATORS

H 127.01 Application of rule E 127.05 Test voltages

B 127.03 Material and marking E 12706 TIFactory tests

i 127.08 Xlectrical strength of E 127.07 BSelectlon of insulators
insulators in strain posi- B 127.08 Protection against arc-
tion ing

E 127.04 Ratio of flagsh-over to

puncture voltage

E 127.01 Application of rule, These requirements apply only to sup-
ply lines, (See section E 124,03(6) for insulation requirements for
neutral conductorg).

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

E 127.02 Material and marking. Insulators for operation on supply
cireuits at voltages of 2,300 and above shall be of porcelain, made by
the wet process or one equally suitable as regards elecirical and me-
chanieal properties, or other material which will give equally good
results in respect to mechanical and eleetrical performance and dura-
bility. They should be marked by the maker with his name, trade-
mark, or identification number so applied as not to reduce the elec-
trieal or mechanical strength of the insulator,

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

E 127.03 Electrical strength of insulators in strain position. Where
insulators are used in strain position they shall have not less electrical
strength than the insulators generally used on the line when under the
normal mechanical stresses imposed by the loadings specified in chap-
ter I 125,

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

E 127.04 Ratio of flash-over te puncture voltage, 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, 1968, No, 145, etf, 2—1-4%

E 127.05 Test voltages. Tnsulators when tested under American
Standards Association specifications shall not flash-over at values less
than given in table 30.
: TABLE 30
THST-VOLTAGE REQUIREMENTS
(For application see section B 127.07)

Minimum Test , Minimum Test
Nomipal Voltage Dry Flash-over Nominal Dry Flash-over
Voltage of Voltage Voltage of
Insulators Insulatoers
5,000 46,000 125,000
29,000 69,000 176,000
40,000 115,000 215,900
55,000 138,000 390,000
75,000 161,000 445,000
100,000 230,000 640,000

(Interpolate for interraediate values)
Higtory: Cr. Register, January, 1468, No, 145, eff, 2-1-68,
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E 127.06 Factory tests. Hach insulator or insulating part thereof
for use on lines operating at voltages in excess of 15,000 volts between
conductors shall be subjected to a routine dry flash-over test at the
factory for a period of 3 minutes at a frequency of 60 cycles per sec-
ond or to any other test sanctioned by good modern practice, such as
high-frequency tests.

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

I 127.07 Selection of insulators. (1) INSULATION OF CONSTANT-CUR-
RENT CIRCUITS, Insulators for use on constant-current circuits shall be
determined on the basig of the nominal full-load voltage of the eir-
cuit,

(2) INSULATORS FOR SINGLE-PHASE CIRCUITS DIRECTLY CONNECTED TO
THREE-PHASE CIRCUITS, Insulators used on single-phase circuits directly
connected to three-phase civcuits (without intervening transformers)
shall have a flagsh-over voltage not less than that required for the in-
sulators on the three-phase cireuits.

(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 to the condi-
tions under which the line will operate as follows:

(a) Where the system is of moderate extent, in open country, sub-
ject to intermittent rains and moderate lightning, insulators having
flash-over values not less than given in table 30 shall ba 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-
gulators having a higher flash-over than given in table 30 or other
equally effective means of increasing insulation shall be used. The in-
crease iz to be determined by local conditions and experience.

History: Cr. Register, January, 1968, No, 146, eff, 2-1-§8,

E 127.08 Profection against arcing, In installing the insulators and
conductors, such precautions as are sanctioned by good modern prac-
tice shall be taken to prevent, as far as possible, any arc from forming
or to prevent any arc which might be formed from injuring or bum-
ing any parts of the supporting structures, insulators or conductors
which might render the conductors liable to fall, In no case shall the
insulation at crossings be less than that employed in adjacent sections
of the line.

History: Cr. Register, January, 1968, No, 145, off. 2-1-G§
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Chapter E 128

MISCELLANEOUS REQUIREMENTS FOR
OVERHEAD LINES

E 128.01 Bupporting structiures B 128.08 Protectlon for exposed

E 12802 Tree trimming overhead communication

B 128.03 Guyin% lines

E 128.04 Insulafors In guys at- 1 12849 Circuits of one class
tached to poles and tow- used exclusively in the
ers operation of ecircuits of

H 12805 Span-wire Insulators another class .

E 128.06 Overhead conductors BE 12810 Overhead electric rail-

128.07 Equipment on poles way construction,

E 128,01 Supporting structures. (1) PoLES aND TOWERS, (a) Rub-
bish, Poles and towers should be placed, guarded, and maintained
80 as to be exposed as little as practicable to brush, grass, rubbish, or
building fives,

(b} Guarding poles. 1. Protection against mechanical injury. Where
poles and towers are exposed to abrasion by traffic or to other dam-
age which would materially affect their strength, they shall be pro-
tected by guards. )

2. Protection against climbing, On closely latticed poles or towers
carrying supply conductors exceeding 300 volts, either guards or warn-
ing signs shall be used except as follows: See section E 121.05(8).

a, Exception 1: Where the right of way ig completely fenced. ]

b. Exeception 2: Where the right of way is not completely fenced,
provided the poles or towers are not adjacent to roads, regularly
traveled thoroughfares, or places where people frequently gather, such
as schools or publie playgrounds,

{c} Warning signs, 1. On poles or towers. For warning signs on
poles or towers, see sections E 128.01(1)(b)2. and E 121.05(3).

2. On bridge fixtures. Structures attached to bridges for the pur-
pose of supporting conductors shall be plainly marked with the name,
initials, or trademark of the utility responsible for the attachment
and, in addition, where the voltage exceeds 750 volts, by the following
sign or its equivalent: “Danger-High Voltage” (See section E 121.06
(3)}.

(d) Grounding metal poles. Metal poles not guarded or isolated
shall always be sepecially grounded where in contact with metal-
sheathed cable or the metal cases of equipment operating at voltages
exceeding 750 volts. Metal poles not puarded, isolated, or specially
grounded should always he considered as imperfectly grounded and
the insulators supporting line conductors as well as the strain insu-
latorg in attached span wires should therefore, have a suitable margin
of safety and be maintained with special eare to prevent leakage to
the pole as far as practicable.

(e) Pole steps; Metal steps. Steps closer than 6% feet from the
ground or other readily accessible place shall nof be placed on poles.

Blectrical Code, Volume 1
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() Identification of poles. Poles, towers and other supporting
structures on which are maintained eleetrical conductors shall be so
constructed, located, marked, or numbered as to facilitate identifica-
tion by employees authorized to work thereon. Date of installation of
such structures shall be recorded where practicable by the owner.

(g) Obstructions. All poles and towers should be kept free from
posters, bills, tacks, nails, and other unnecessary obstructions, such as
through bolts not properly trimmed.

(2) Crossarms. (a) Location. In general, crossarmg should be main-
tained at right angles to the axis of the pole and to the dirvection of
the attached conductors, and at crossings should be attached to that
face of the strueture away from the crossing, unless special bracing
or double crossarms are used,

Note: Double crossarms are generally used at crosgings, unbalanced
corners, and dead-ends in order to permit conductor fastenings at two
insulators and so prevent slipping, although single crossarms might
provide sufficlent strength, To gectre exira strength, double crossarms
are frequently used and crossarm guys are gsometimes used.

(b) Bracing. Crossarms shall be securely supported, by bracing if
necessary, so as to support safely loads to which they may be subjected,
including linemen working on them. Any erossarm or buckarm, ex-
cept the top one, shall be capable of supporting a vertical load of 226
pounds at either extremity in addition to the weight of the conductors.

(3) UNUSUAL CONDUCTOR SUPPORTS. Where conductors are attached
to structures other than those used solely or principally for support-
ing the lines, all rules shall be complied with as far as they apply
and such additional precautions as may be deemed necessary by the
administrative authority shall be taken to avoid injury to such strue-
tures or to the person using them. The supporting of conductors on
trees and roofs should be avoided where practicable.

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

B 128.02 Tree trimming, (1) GENERAL, Where trees exist near sup-
ply-line conduetors, they shall be trimmed, if practicable, so that
neither the movement of the trees nor the swinging or inereased
sagging of conductors in wind or ice storms or at high temperatures
will bring about contact between the conductors and the trees. (See
sections 86.03, 86.16 and 182.017, Wis, Stats., 1959).

(a) Ewxception: For the lower-voltage conductors, where trimming
is difficult, the conductor may be protected against abrasion and
against grounding through the tree by interposing between it and the:
tree a suffleiently 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 ag practicable,
from overhanging or decayed trees which might fail into the line.

History: Or. Register, January, 1968, No, 145, eff. 2~1-8,

E 128.08 Guying. (1) WHERE USED. When the loads to be imposed on
poles, towers, or other supporting structures are greater than ean
safely be supported by the poles or towers alone, additional strength
shall be provided by the use of guys, braces, or other suitable con-
struetion. Guys shall be used also, where necessary, wherever con-
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ductor tensions are not balanced, as at corners, angles, dead-ends, and
changes of grade of construction.

Note: This is to prevent undue increases of sags In adjocent spans.as
well as to provide suflicient strength for those supports on which the
loads are considerably unbalanced.

(2) StrRENGTH. The strength of the guy shall meet the requivements
of chapter & 126 for the grade of construetion that applies, When
guys ave used with wood or other poles or towers capable of consider-
able deflection before failuve, the guys shall be able to support the
entire load in the direction in which they act, the pole acting simply
as a strut.

(8) PoiNT OF ATTACHMENT. The guy should be attached to the strue-
ture as near as practicable to the center of the conductor load to be
sustnined, but for voltages exceeding 8,700 volts the insulation af-
forded by wood crossarms and peles should not be reduced any more
than necessary.

(4} GuY FASTENINGS. Guys should be stranded and whers attached
to anchor rods should be protected by suitable guy thimbles or theix
equivalont. 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.

(5) Guy Guarps. The ground end of a guy attached to a ground
anchov 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 muitiple guys attached
to an anchor only one need be guarded. Guards need not be used in
innceessible locations or where the presence of other objects makes
contact unlikely.

Note: Recommendation: It is recommended that in exposed or poorly
lighted locations such guards be palnted white or some other conspicu-
ous color,

(6) INSULATING GUYS FROM METAL POLEY, Where anchors would
otherwise he 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 rops, Anchor rods shall be installed so as fo be in
line with the pull of the atfached guy when under load, except in
rock or concrete. The anchor rod shall have an ultimate strength in
the eye and shank equal to that required of the guy.

(8) GrounDING. The anchored end of guys attached to wood poles
earrying ecircuits of more than 15000 volts shall be effectively
grounded (see chapter E 103 for method) wherever this part of the
guy has a clearance of less than 8 feet to ground.

(a) Exeception 1: This does not apply to guys in rural distriets.

(b) Exception 23 This does not apply if the guy contains an insula-
tor which will meet the requirements of section T 128.04(1) (b) for
the highest voltage liable to be impressed on if.

History: Cr. Register, January, 1968, Ne, 145, eff. 2-1-68, .

E 128.04 Insulators in guys attached to poles and towers, (1) Prop-
ERTIES OF GUY INSULATORS. {a} Material. 1. Grade B. Guy insulators
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shall be made of wet process porecelain, 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 conduetors.

(¢) Mechanical strength, Guy insulators shall have a mechanical
strength at least equal fo that required of the guys in which they are
installed.

{2) Use oF GUY INSULATORS, (a)} One insulafor., An insulator shall
be located in each guy which is attached to a pole or structure carry-
ing any supply conductors of more than 300 volts and not more than
15,000 volts, or in any guy which is exposed to such voltages. This guy
insulator shall be located not less than 8 feet above the ground,

1. Exception 1: A guy insulator is not required where the guy is
grounded under the conditions set forth in section E 128.04(2)(d).

2, Exception 2: A guy insulator is not requived if the guy is at-
tached to a pole on private right of way earrying no supply cirenits
whose voltage exceeds 550 volts or where transmitted power exceeds
3,200 watts.

3. Exception 3: A guy insulator i{s 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 carrying
eommunication or supply conductors or both, is carried over or under
overhead supply conductors of more than 300 velts and where hazard
would otherwise exist, 2 or more guy insulators shall be placed =0 as
to include the exposed mection of the guy between them as far as
possible, Neither insulator shall be within 8§ feet of the ground.

1, Exception: Those insulators are not required where the guy is
grounded under the eonditions 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 iz above another, insulators shall be
so placed that in cases any guy sags down upon another the insula-
tors will not become ineffective.

(d) Imsulotors not required. Insulators are not required in guys
under any of the following conditions:

1. Where the guy is electrieally comnected to grounded steel strue-
tures or to an effective ground connection on wood poles.

2, Where the guys are uniformly effectively grounded throughout
any system of overhead lines,

3. Where the guys are connected to a line conductor grounded as
speeified in section E 103.02(2) (e).

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

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 wives, including
bracket span wires, shall have a suitable strain insulator (in addition
to an insulated hanger if used) inserted befween 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 ease 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
gpan wire cannot be reached from the ground.

(a) Faxception: This rule does not apply to insulated feeder taps
used as span wires.

History: Cr. Reglster, January, 1968, No, 146, eff, 2-1-G8,

E 128.06 Overhead conductors, (1) IDENTIFICATION. All conduetors
of electrical supply and communication lines should be arranged to
occupy definite positions throughout, as far as practicable, or shall be
so eonstructed, located, marked, or numbered, or attached to distine-
tive insulators or crossarms, ag to facilitate identification by em-
ployees authorized to work thereon. This does not prohibit systematie
transposition of conductors.

(2) BRANCH CONNECTIONS. {a) Aeccessibility, Connections of
branches to supply cireuits, service drops, and equipment in overhead
construction shall be readily accessible to authorized employees, When
possible, connections should be made at poles or other structures.

(b) Clearance. Branch eonnections shall be supported and placed so
that swinging or sagging cannot bring them in contaet with other
conductors, or interfere with the safe use of pole steps, or reduce
the climbing or lateral working space,

(3) CoMMON NEUTRAL. Primary and secondary ecircuits may utilize
a single conductor as a common neutral if such conductor is grounded
as indicated in sections B 103.02(2) (d) and (e).

(4) SERvICE DROPS, Service drops shall comply with NEC-1971 sec-
tions 230-21 through 230-27 except as changed in volume 2 (see see-
tion E 280.24) and except as otherwise provided in volume No. 1.

History: Cr, Register, Tanuary, 1968, No. 145, eff, 2-1-68; am. (4),
Register, April, 1072, No, 198, eff, 5—1-72,

E 128,07 Equipment on poles, (1) IbENTIFICATION, All equipment
of electrical supply and communieation lines should be arranged to
occupy definite positions throughout, as far as practicable, or shall be
constructed, located, marked, or numbered so as to facilitate identifi-
cation by employees authomzed to work thereon,

(2) LocaTtioN., Transformers, regulators, lightning alresters, and
switches when located below conduetors or other attachments shall be
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).

(8) GUARDING. Current-carrying parts of switches, automatic cir-
cuit-breakers, and lightning arresters shall be sultably enclosed or
guarded if all the following conditions apply:

{a) If of more than 300 volts, and

(b) If located on the climbing side of the pole less than 20 inches
from the pole center, and

{e) If located below the top crossarm.

{4) HAND CLEARANCE, All eurrent-carrying parts of switches, fuses,
lightning arresters, also transformer connections and other connec-
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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 {o any other eurrent-
carrying part at a different voltage than the clearances from pole
surfaces required in table 9, section B 123.06(1) (¢)1, for conductors
of corresponding voltages. (See also sections I 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-carvying parts) shall be maintained at the
following distances from the surface of wood poles:

Inches
1. In general . —_— — 20
2. If located on the sgide of the pole aopposite the designated
elimbing side o e e 5

Exception: This does not apply where Iamps are located at pole tops.

(b) Clearanece above ground. Street lamps shall he mounted at not
less than the following heights above ground:

TIeet
1. Over walkways e 10
2. Over roadways—
Connected to circuits of 150 volts or less __ 14
Connected to circuits of more than 150 volts .. 15

Note: Drops to street lights need have no greater clearance than the
street lights themselves,

{c) Horizontal clearances., Are and incandescent lamps in series
cirenits should have at least 8 feet horizontal clearance from windows,
porches, and other spaces accessible to the general public.

() 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 E 128.04(1), shall be inserted at least 8 feet from the
ground in metallic suspension ropes or chains supporting lighting
units of series civeunits,

(f) Arc-lamp disconnectors. A suitable device shall be provided by
which each are lighting unit on series eiveuits of more than 300 volts
may be gafely and entively disconnected from the circuit before the
Tamp 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 eireuit
concerned.

(g) Grounding lump posts Metal lamp posts shall be effectively
grounded.

(6) TransrorMEeRS. Transformers mounted on arms or poles on pub-
lic thoroughfares shall be at a height above ground not less than 10
feet where over walkways and not less than 15 feet where over road-
ways.

(2) Fzxception: Where it is the established practice to mount trans-
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formers at lesser distances above ground, such practice may be con-
tinued if the reduced mounting heights are carefully maintained,
Hiatory: Cr. Regiater, January, 1968, No, 145, eff. 2—-1-§8.

E 128.08 Protection for exposed overhead communication Iines,
{1) OrEN 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 pretected by one of the
methods specified in NEC-1971 Axrticle 800 except as changed in vol-
ume 2 (see sections ¥ 800.02 and E 800.21),

- (b) Elsewhere they shall be isolated by elevation or otherwise
guarded so as to be inaccessible to the public.

(2) METAL-SHEATHED CARLE. Metal-sheathed cables and messengers
shall be isolated or grounded in conformity with the general require-
ments of chapter B 121,

History: Cr. Regiater, January, 1968, No, 145, eff. 2-1-¢8; am. (1) (a),
Register, April, 1972, No. 198, eff. 5-1-72,

E 128.09 Circuiis of one elass used 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 cireuits used exclusively in the operation of
supply lines may be run either as ordinary communication e¢ircuits
or as supply circuits under the conditions specified in section E
128.09(2) (e) and (d), vespectively. After selection of the type of
communication-cireuit construction and protection for any seetion
which is isolated, or is separated by transformers, such construction
and protection shall be congistently adhered to throughout the extent
of such isolated section of the communication system.,

(b) Guarding. Communication eircuits used in the operation of
supply lines ghall be isolated by elevation or otherwise guarded at all
points so as to be inaccessible to the publie.

(c) Where ordinary communication line construction may be used.
Communication cirveunits used in the operation of supply lines may he
run ag ordinary communication conduetors under the following con-
ditions:

1. Where such circuits are below supply conductors in the opera-
tion of which they are used (including high voltage trolley feeders)
at crossings, conflicts, or on commonly used poles, provided:

a, Such communication cireuits oceupy & position below all other
conductors or equipment at crossings, conflicts or on commonly used
poles.

b. Such communication eirenits and their conneeted equipment are
adequately guarded and are acccssible only to authorized persons.

¢. The precantions in Wis. Adm. Code chapter E 144 and NEC-1971
Article 800 except as changed in volume 2 (see sections E 800.02
and E 800.21) have been taken,

d. Where such circuits are below supply conductors in the opera-
tion of which they are used and are above other supply or communica-
tion conductors at wire crossings, conflicts, or on the same poles, pro-
vided the communication cireuits are protected by fuseless lightning
arresters, drainage coils, or other suitable deviees to prevent the com-
munication eirenit voltage from normally exceeding 400 volts,

Note: The grades of construction for communieastion conduetors with
inverted levels apply. .
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(d) Where supply line construction must be used., Communication
cirenits used in the operation of supply lines shall comply with all
requivements for the supply lines with which they are uaed, where
they do not comply with the provisions of section E 128.09(1)(¢)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 conductor of 5,000 to 8,700 volts,

2. Exception 2: Where the supply conductors ave required to meef
grade C, the size of the communication conductors may be the same as
for prade D (see section E 126.03(9) (b)) for spans up to 150 feet.

{2) SUPPLY CIRCUITS USED EXCLUSIVELY IN THE GPERATION OF COM-
MUNICATION CIRCUITS., Circuits used for supplying power solely fo
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 cirenits shall have the grades of
construction, clearances, insulation, efe, preseribed elsewhere in part
2 for supply or communication eircuits of the voltage coneerned,

(b) Where run in aerial or underground cable and the following
requirements are met, the grades of construction, clearances, separa-
tions, locations, ete. preseribed elsewhere in part 2 for communica-
tion cables shall apply.

1. Such cables are covered with effectively grounded continuous
metal sheaths or are carried in metal eable rings on effectively
grounded messengers,

2. All cireuits in such cables are owned or operated by one party
and are maintained only by qualified employees.

8. Supply circuits included in such cables are terminated at points
accessible only to qualified employees.

4. Communication circuits brought out of such a cable, if they do
not terminate in a repeater station or terminal office, shall he so pro-
tected or arranged that in the event of a failure within the cable, the
voltage on these communication cireuits will not exceed 400 volts.

5. Terminal apparatus for the power supply shall be arranged so
that live parts ave inaceessible when such supply circuits are energized.

a. Exeeption: The provisions of sections E 128.09 (2) (a) and
(k), do not apply to supply circuits of 550 voltz or less and which
carry power not in excess of 3,200 watts, covered in section E 122.01
(2) (o).

History; Cr. Reglster, January, 1963, No. 145, eff. 2-1-6%; am. (1) (c)
1. c., Register, April, 1972, No, 188, eff, 5-1-T2.

E 128.10 Overhead electric railway construetion, (1) TROLLEY CON-
TACT CONDUCTOR SUPPORTS. All overhead trolley-contact conductors
shall be supported and arranged so that the breaking of a single con-
tact conductor fagtening will not allow the trolley conductor, live span
wire, or current-carrying conneetion 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 eontact condue-
tors shall comply with section E 128.05,

(2} HIGH-VOLTAGE CONTACT CONDUCTORS. Every trolley contact con-
ductor of more than 750 volts in urban districts 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 publie.

{8) THmp ratLg. Third raily 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 CONTACT AT RATLROAD CROSSINGS. Trolley
contact conductors shall be arranged as set forth in either section
E 128.10(4) (2) 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 trollsy
guards of suitable construction, or,

(b) The trolley contact conductor shall be asg far as praeticable at
the same height above its own track throughout the erossing 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 manner. Where
the crossing span exceeds 100 feet, catenary construction shall be used.

1. Exception: This rule does not apply where the system is pro-
tected by interlocking derails or by gates.

(6) 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 conductor ean make simultaneous contact be-
tween it and the bridge structure.

(b) Nature of guerding. Guarding shall consist of substantia]l in-
verted trough of nonconducting material located ahove the contact
conductor, or other suitable means of preventing contact between the
trolley pole and the bridge strueture.

History: Cr. Reglster, January, 1968, No, 145, eff, 2—1-(8.
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Chapter E 129
UNDERGROUND LINES

H 129.01 Location B 129.07 Guarding of live partis
E 123,02 Comnstruction of duct in manholes
systems T 129.08 Construction at risers
BE 129.03 Construction of man- from underground
holes B 129,09 Identificatlion of con-
E 129.04 Location of cables ductors
B 129.05 Direct burlal of cebles B 120,10 Identifcation of appara-
and conductory tus connected in mul-

W 129,06 Protection of conductors ple .
in duct systema and E 123,11 TUnderground services
manholes

E 129.01 Location, (1) GENERAL LOCATION. Underground systemg of
electrical conductors, whether jocated in ducts or buried directly in the
eavth, should be located so as to be subject to the least practicable
disturbance. Railway tracks and underground structures, such as
cateh basins, water pipes, gas pipes, ete, should be avoided where
practicable,

(2) Ducrs oR BURIED CABLES, The ducts or buried cables between
adjacent manholes or other outlets should be laid as straight and
direct as practicable.

(3) Accrss rorntTs. Manholes or handhole openings, pull boxes,
ahove ground terminals or access points, where practicable, shall be lo-
cated 50 as to provide safe and convenient aseccess. At crossings under
railroads, the manholes, pull boxes, and terminalg should where prac-
ticable be Iocated away from the roadbed.

(4) SEPARATION FROM GAS FACILITIES. The separation of gas pipes
from direct buried electric and/or communication facilities shall
be a minimum of 6 inches of well tamped earth when they arve
parallel. They may be as close as 2 inches where they cross if
suitably insulated.

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

E 129.02 Construction of duct systems. (1) MATERIAL, S1ZE, AND FIN-
ISH OF pucrs, Ducts 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, Wheve it is necessary to drain ducts, the
grade of the ducts shall be such as te permit proper and adeguate
drainage.

(3) SETTLING. Ducts should be suitably reinforced or be laid on

suitable foundations of sufficient mechanical strength where neces-
sary to protect them from settling.

(4) CLEARANCES., (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 con-
structed may be varied but the duct strength must be such as to
withstand the stresses induced by traffic.

{b) Below base of ruil. The top of all duct and eable system strue-
tures shall be located at a depth not less than 30 inches, in the case
of street railways, and not less than 42 inches, in the case of sfeam
and electric railroads, below the base of rail unless the duct system
is specifieally desighed to withstand the stresses experienced at lesser
depths. In no case, however, shall the top of the duet extend higher
than the bottom of the hallast section which is subject to working
and cleaning,

FEgception: 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 squale containing communication conductors or service eon-
ductors operating at 0750 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 ballast sec-
tion of the roadbed exceeds 18 inches, in which case the conduit shall
be laid below the ballast section,

(c) 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 metallic-pipe systems. Where the clearance is
less than two inches, the metal conduit shall be adequately separated
from other metallic-pipe systems by a barrier of suitable materials,
or they shall be electrically bonded together at the point of least
separation,

(5} SEPARATION BETWEEN SUPPLY AND COMMUNICATION DUCT SYS-
TEMS. (a) General. Duect 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 inter-
connected or jointly owned and jointly occupied duet systems used in
common by municipalities, communication companies, or power com-
panies with less effective separations than above specified.

2. Exception 2: Cables containing circuits of 550 volts or less be-
tween conductors and having a total transmitted power of not in ex-
cess of 8,200 watts, used exclusively in connection with the operation
of a railway signal or supply system, may be carried in the same
duct system with communication cables, if such construction is agreed
to by all parties concerned, and where the communication ecables ave
exclusively used for the operation of the railway signal or supply sys-
tem, they may be carried in the same duct.

(b) Entering manholes, Where communication conductors and sup-
ply conductors occupy ducts terminating in the same manhole, the 2
classes of ducts should be separated ag widely as practieable and
where practicable should enter the manhole at opposite sides.

Note: Ixplanation: This requlrement is made so that cables ean be
recked 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 ocutlet.

(a) Euzception: 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) SEALING LATERALS. Lateral ducts for service conneetions 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 suitable means.

{8) DucCT ARRANGEMENT FOR DISSIFATION OF HEAT. Duct systems in-
tended to carry supply cables 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, Tanuary, 1968, No, 145, eff. 2—1-68,

E 129.03 Construetion 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 he Imposed on them.

(2) DiMmensIons. Manholes should meet the following requirements
where practicable: -

{a) Width. The least horizontal inside dimension should be not less
than 3 feet, 6 inches.

(b) Working space. A clear working space should be provided. The
horizontal dimengion 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
gerving a small number of ducts, or in manholes used exclusively
for communication-system equipment and cables.

(3) DRAINAGE. Where drainage is into sewers, suitable traps shall
be provided to prevent entrance of sewer gas into manholes.

(4) VeEnTILATION. Adequate ventilation to open air shall be pro-
vided for manholes from which any openings exist into subways
entered by the public. Where such manholes house transformers, sec-
tionalizing switches, or regulators, ete., the ventilator ducts shall be
cleaned at necessary intervals.

(a) Exception: Subways under water or in other locations where it
is impracticable to comply.

(5) MANHOLE OPENINGY. Round openings to any manhole should
be not less than 24 inches in diameter. Rectangular openings should
have dimensiong not legs than 24 by 20 inches.

(a) Exzception: The dimensions specified above are not necessary in
service boxes and handholes or in manholes serving a small number
of ducts.

(6) MANHOLE 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 hbe imposed upon them,
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{7) SurrorTS FOR CABLES, Cables should be adequately supported
at each manhole.

(8) MANHOLE LOCATION. Manhole openings shall, wheré practicable,
be located so that barriers or other suitable guards can be placed to
protect the opening effectively when uncovered.

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

E 129.04 Location of cables. (1)} AccEsSiiLITY, Cables in manholes
shall be reasonably accessible to workmen and clear working space
shall be maintained at all times.

(2) CABLES CARRYING LARGE CURRENTS, Cables intended to carry
large currents should be located, where practicable, in outside duets
go that they will not necessarily dissipate heat solely through ad-
jacent ducts.

(3) SEPARATION BETWEEN CONDUCTORS. (a) Cubles of different voli-
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 from those operating at lower voltages. )

(b) Cables of different systems. Cables belonging to different sys-
tems, particularly supply-distvibution 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).

{c) Cables of supply and communication systems, 1, General. Sup-
ply cables and communication eables for public use should, in general,
be maintained in separate duct systems, and particularly in separate
manholes.

a. Exception 1: Cable extensions may be made to exnstmg inter-
connected or jointly owned and jointly occupied duct systems used
in common by municipalities, communication companies or supply
eompanies.

b. Exception 2: This does not apply where railway-signal supply
and communication cables are carried in the same duct system as per-
mitted in exception 2, section 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 mainfained where practicable.

History: Cr. Reglster, January, 1068, No, 145, eff. 2-1-G8.

I 129,05 Dircet burial of cables and conductors, (1) GENERAL.
Cables and conductors designed for the purpose may be buried di-
rectly in the eavth, This type of cable aiso may be installed in flexible
or rigid duct. If metal duet is used it shall be tied to the neutral if
one is used at the termination of each duct section.

(2) CONCENTRIC NEUTRAL-TYPE UNDERGROUND CARLE WHEN USED IN
GROUNDED WYE DISTRIBUTION WUERE NEUTHAL I8 DESIGNED TO CARRY
LOAD CURRENT. A concentric neutral type of direct burial multiple or
gingle conductor cable is one designed for the purpose which has
tinned copper bare multiple ground wires individually net smaller

Hlectrical Code, Volume 1
Register, January, 1968, No. 145




PUBLIC SERVICE COMMISSION 161

than No. 14 AWG, approximately totaling the conductivity of the
phase wire, spiralled about the cable with average spacing between
wires not exceeding 0.8 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 conductivity
when using the continucus or spiral sheath may be obtained with a
separate neutral laid not more than 8 inches from the cable and be
not smaller than 74 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 as in (a), (b}, (¢), (d),
and {e) below,

Note: Cables used in a grounded wye distribution system where neutral
ig designed to carry lead current and operating at 300 volts to ground or
fegs need not be of the concentric neutral type described above. Such cables
designed for direct bHurial use with or without an insulated or separate bare
neutral shall be installed as in (a), (b), (e}, (d) and (e) below,

(2) Depth. This cable shall be buried to a minimum depth of 30
inches except under railvoad 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 is permissible for conductors of 300 volts
to ground or less.

2. Exception: Where rock formation is encountered the depth may
he reduced to 24 inches except at railroad and street railway erossings.

3, Exception: Except at railvoad and street railway erossings, a
lesser depth is permissible where the conductors supply utilization
equipment such ag signals or street, avea, or yard lighting,

4. Exception: Temporary installations of secondary underground
cables, operating at less than 800 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 eable if random laid with com-
munication cables 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 C-37.43-1962 plus 6
eycles. Such protection shall not reclose; however, reclosing type pro-
tection may be used on the overhead portions of the same circuit,

2. This protection is not required where the cable is used as a
custormer service or as a short length of underground in a general
overhead system.

(d) Imferconnection. At each transformer and/or pedestal installa-
tion all existing grounds should be intereonnected. These include pri-
mary neutral, secondary neutral, power cable shield, metal duct, or
sheath and telephone cable sheath,

(e} Common grounding. Telephone protecfors, telephone serviee
cable shields and secondary neutrals shall be connected to a common
ground at each customer’s service entrance when telephone cireunits
are underground without separation from power conductors.

(3) UNDERGROUND CABLE USED IN NON-WYE DISTRIBUTION OR WHERE
GROUND WIRE, SHEATH OR CONCENTRIC WIRE 1S NOT DESIGNED TO CARRY
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LOAD CURRENT, A cable designed for direct burial with or without an
insulated or separate bare meutral shall be installed as in (z), (b),
(e), (d), and (e) below.

(a) Depth. This cable shall be buried to a minimum depth of 36
inches except undex railroad tracks where they shall be buried with
a minimum cover of 42 inches,

1, Exception: Except at railroad and railway crossings a lesser
depth of 24 inches is permissible for conductors of 300 wvolts to
ground or less.

2. Exception: Where rock formation is encountered the depth may
be reduced to 24 inches except at railroad and street railway crossings.

8. Exception: Except at railroad and street railway crossings, a
lesser depth is permissible where the conductors supply utilization
equipment such as signals or street, arvea, or yard lighting.

4, Exception: Temporary installations of secondary underground
cables, operating at less than 300 volts, may he laid on the ground,
provided they are suitably mechanically protected, This will permit
placing underground cables on the ground durving winter periods.

(b} Separation. The separation between buried communication and
buried supply conductors or cableg shall consist of not less than 12
inches of well tamped earth, 4 inches of brick, or 8 inches of concrefe.

1. This separation is not required where the supply voltage does
not exceed 300 volts to ground.

2. This separation is not requirved for eircuits having a potential of
550 volts or less and having a fransmitted power of 3,200 watls are
laid adjacent to communication cables, if all cables ave used exclu-
sively for the operation of railway-signal or supply system and are
maintained by the same company.

3. No separation is required between power and communieation
cables located helow transformers or their supporting pads or
structures,

(c) Protection. 1. At all crossings where buried supply conductors
or cables are above communication conductors or cables the supply
conductors ghall be protected from digging operations by concrete or
treated wood plank or equivalent mechanieal 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 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
maintained by the same company,

2. Where buried communication and buried supply conductors ox
cables are installed in the same trench generally parallel to each
other, the buried supply conductors or cables shall be covered with
conerete or treated wood plank or equivalent mechanical proteection.

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 effee-
tively grounded.
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Exception ¢, This protection is not required where the supply con-
ductors or cables are installed more than 2 feet horizontally from
communication conduetors,

Exception d. This protection is not required where supply circaits
having a potential of 550 volts or less between conduetors and having
a total transmitted power of not in excess of 3,200 waits are laid
adjacent to communication eables, if all cables are used exclusively for
the operation of a railway-signal or supply system, and are main-
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 telephons cable sheath.

{e) Common grounding. Telephone protectors, telephone service
cable shields and secondary neutrals should be connected {o a com-
mon ground at each customer’s service enfrance.

(4) SEPARATION FROM GAS FACILITIES, The separation of gas pipes
from direct buried electric and/or communication facilities shall be
a minlmum of § inches of well tamped earth when they are parallel,
They may be as close ag 2 inches where they cross if suitably
ingulated,

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

E 129.06 Protection of conductors in duet systems and manholes.
(1) PROTECTION AGAINST ARCING, A suitable fire-resisting covering
shquld be placed on the following cables to prevent injury from
arcing:

(2) Clogely grouped lead-sheathed supply cables of more than 8,700
volty or of large current capacity operating at more than 750 volts
a.c. or 300 volts d.c.

{(b) Communication cables and supply cables of large current
capacity, if occupying the same side of the manhole, or if they cross
each other.

(2) BowpiNg. Expogsed mefallic eable sheaths shall be bonded at
suitable intervals with a conductor of suitable size, electrolysis condi-
tions permitting. Supply cable sheaths need not be honded to com-
munication cable sheaths.

History: Cr. Register, January, 1968, No, 145, off. 2-1-58,

B 129.07 Guarding of live parts in manholes, (1} CONDUCTOR
JOINTS OR TERMINALS. Joints or terminals of conductors or cables of
gupply systems shall be arranged so that there are no bare un-
grounded current-carrying metal parts exposed to accidental contact
within manholes or handholes.

{2) APPARATUS, (a) General. Live parts of protective, control, or
other apparatus installed and maintained in manholes should be en-
cloged in suitable grounded cases or in cases having no exposed metal-
lic parts.

History: Cr. Reglster, January, 1988, No, 146, eff. 2-1-63.

E 129,08 Construction at risers from underground. (1) SEPARATION
BETWEEN RISERS OF COMMUNICATION AND SUPPLY 8YSTEMS. The placing
of risers for communication systems and 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 both systems, they shall
be placed on opposite semicircumferences of the pole where practic-
able, Where located on streets or highways, risers should where prac-
ticable be placed on poles so as to be in the safest available location
from the point of view of {raflic damage,

(2) MECHANICAL FPROTECTION OF CONDUCTORS, See subsection E
103.06(3).

(3) GROUNDING OF RISER PIPES. Exposed metal riser pipes contain-
ing supply conductors shall be grounded unless such conductors are
covered with a grounded metal sheath or are themselves grounded.

(4) CONDUCTOR TERMINAL CONSTRUCTION., The terminals of under-
ground cables operating at more than 750 volts and connecting to
overhead open-wire systems shall meet the following requirements:

(a) Protection against moisture. Protection shall be provided so
that moisture will not enter the cable.

(b} Insulation of conductors. Conductors shall be properly insulated
from the grounded metal sheath, In addition, the conductors of
multiple conductor cable shall be properly separated and insulated
from each other.

Note: These requirements may be fulfilled by the use of potheada or
other equivalent devices, such as oil switches, If incidentially they ac-
complish the same purpose.

(5) CLEARANCE ABOVE GROUND FOR OPEN SUPPLY WIRING. For supply
wires connecting to underground systems see section E 128.03 (3).

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

E 129.09 Identification of conductors. Csables 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 installed in corresponding duects.

{1) Exception: This requirement does not apply where the posi-
tion of a eable, in conjunction with diagrams supplied to werkmen,
gives sufficient identification, or where the manhole ig occupied solely
by the eommunication cables of one utility, or of 2 utility companies
agreeing thereto.

Histery: Cr. Register, January, 1968, 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 manhele 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 to permit cutting such equipment completely off
the system.

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

E 12911 Underground services, Underground services shall comply
with NEC-1971 sections 230-30 through 230-23 except as changed in
volume 2 (see section E 230.31) and except as otherwise provided in
volume No, 1.

History: Cr, Reglster, January, 1968, No, 145, eff, 2-1-88; am. Reglster,
April, 1972, No, 186, eff. 6b-1-72,
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Part 3

RULES TO BE OBSERVED IN THE OPERA-
TION OF ELECTRIC AND COMMUNICA-
TION EQUIPMENT AND LINES

(See sections 102.37 and 196.72, Wis. Stats,, and
Wis. Adm. Code chapter PSC 104).

Chapter T 140
SCOPE AND APPLICATION

E 140.01 Scope © 140.03 Bxposed communication
T 140.02 Application lines

E 140,01 Scope. (1) Wis. Aom, Cobe CHAPTERS E 141 To T 143.
The safety rules in chapters E 141, E 142, and E 143 do not apply
to new construction not yet energized, but apply to the operation of,
or to worlk on or about, the following:

{a) Supply lines.

(b) Communication lines used in connection with supply lines.

(¢} Electrical equipment of central stations, substations, and priv-
ate plants.

{d) Electrical tests.

(e) Electrical work in tunnel, subway, or similar underground
structures.

(2} CuarreErs E 144 anND T 145. The safety rules in these chapten
apply to commercial telephone and telegraph, and other communica-
tion equipment and lines, with terminology adapted te the special
needs of the employees. concerned. Communication equipment and
Iines include fire and police alarm systems, district messenger sys-
tems, and other communication systems not operated in connection
with supply lines.

Mistory: 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 restriet the scope of these
rules to rules which are applicable to all organizations or to all
classes of electrical work.

History: Cr. Register, January, 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
Mability of being grounded.

Hintory: Cr. Reglster, January, 1968, No, 145, eff. 2-I-68,
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Chapter E 141
SUPPLY SYSTEMS; RULES FOR EMPLOYERS

E 141,01 General requirements HE 141.02 Protective methods

E 141,01 General requivements, (1) INTERPRETATION AND ENFORCE-
MENT OF RULES, (a) Distribution, The employer shall furnish to each
regular employee operating or working on electrical supply equip-
ment, supply or communication lines, or hazardous electrical tests a
copy of these safety rules for operation (or such of these rules as
apply to his work), either separately or incorporated in more com-
prehensive rule books, and shall take means to secure the employee's
compliance with the same.

Note: Many companies number thelr books of rules and require a re-
ceipt from each employee for his copy.

(b} Interpretation. If a difference of opinion arises 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-
minigtrative 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 be done
may, with the consent of the chief operator concerned, make such
temporary modification of the rule as will expedite the work without
materially inereasing the hazard,

{2) ORGANIZATION 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 conspicucusly 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' AppreEsSEs. The rule book
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 first aid, an approved method of resuscita-
tion and fire extinguishment, These should also be kept in conspicuous
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 instrueted 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
reagsonable means and precaution to assure himself that each em-
ployce iz mentally and physically qualified to perform his work in
accordance with these rules.

(6) CHIEF OPERATOR. (a) Authority. 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 direetly responsible for their safe
operation. His dulies shall be those preseribed in section F 142.02 (1),

{b) Deputy. In large organizations the duties of the chief operator
may be delegated for any particular section of the system to a deputy
chief operator (or otherwise designated employee) who shall report
ag required to the chief,

(e} Large organizations or extended systems. When it is impractie-
able to have the entire system placed in charge of one chief operator,
the duties of the chief operator may be performed by a local super-
intendent, local manager, or other employee who may also periorm
other duties.

(d) Small organizations. The duties of the chief operator in small
organizations may be performed for a portion of the system by a
local superintendent, electrician, engineer, or some other employee
who may also perform other duties.

Note; In these rules the various em}i)loyees listed by ahove titles in-
cluding the deputy chilef operator, will be desiznated (for simplicity)
by the title of chief operator, where referred to in this capacity,

(7) ResronsIBILITY. If morve than one person is engaged in work
on or about the same electrical equipment or lines at any one location,
one of the persons shall be designated as the foreman locally in charge
of the work; or, all of the workmen shall be instructed as to the work
they are to perform, and the employee instructing the workmen shall
be considered in charge of the work.

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

E 141.02 Protective methods, (1) ATTENDANCE. Unless a qualified
employee is kept on duty where generators or rotary converters are
operating such equipment shall be made inaccessible to unaunthorized
persons.

{2) REQUIREMENT FOR TWO0 WORKMEN, In wet weather or at night,
no employee shall work alone on or dangerously near live eonductors
or parts of overhead or underground lines of more than 750 volts,

(a) Bxception: Trouble or emergency work is excepted,

(3) UNQUALIFIED WORKMEN AND vISITORS., Unqualified employees or
vigitors shall be prohibited from approaching any live parts, unless
accompanied by a qualified employee, who should warn the unqualified
employee or visitor of the danger attendant upon such approach,

(4) DI1AGrAMS 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 aystem, or they may show typical arrangements.
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(5) INSTRUCTIONS TO EMPLOYEES. All employees shall be instructed
as to the character of all equipment or lines on or dangerously near
to which work must be done by them, Instructions shall describe the
equipment and lines to be worked on, identifying them either by posi-
tion, letter, color, number, or name.

{8) PROTECTIVE DEVICES. (a) A supply of suitable protective, first-
ald, and fire extinguishing devices and equipment, sufficient to enable
emplovees to meet the requivements of these rules, shall be provided
in conspicucus and suitable places in electrical stations, festing de-
partments, and line construction and repair wagons. The following
is a lst of suitable devices and equipment, the kinds and numbers
of which will depend on the requirements of each ease:

1, First-aid outfits.

9. Insulating wearing apparel, such as insulating gloves, sleeves,
and boots. Insulating shields, eovers, mats, stools, and platforms.
Insulating appliances, such as vods and tongs, for any necessary
handling or testing of live equipment or lines.

3. Protective gogeles of suitable materials and construction.

4. Tools of such special design and insulation as to eliminate
so far as practicable the danger of forming short-cirenits across con-
ducting parts at different potentials or bringing the user into contact
with guch parts.

5. “Men at work” or equivalent tags, log books, operation diagrams,
or equivalent devices, and portable danger signs.

6. Pire-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 ag frequently
as their use necessitates. Safety belts, whether furnished by employer
or employee, should be inspected from time to time to assure that
they are in safe working condition.

(8) WaRNING 816N8. Permanent warning signs forbidding entrance
to unauthorized persons shall be displayed in conspicuous places at
all unattended and unlocked entrances to electrical supply stations,
substations, and testing rooms containing exposed current-carrying
parts or moving parts,

(9) DANGER sI¢Ng, Suitable danger signs shall be placed in supply
stations, substations, switching towers, and testing rooms sbout equip-
ment having exposed current-carrying parts of more than 750 volks.

(10} IpEnTIFICATION. Cireuits should be tagged, marked or lettered
unless identification be obtained by location.
History: Cr. Register, January, 1968, No, 145, eff. 2-1-88.
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Chapter E 142

SUPPLY SYSTEMS; GENERAL RULES
FOR ALL EMPLOYEES

E 142,01 @eneral precautions m 142,04 Killing equipment or
B 142.02 Operating routines lines
E 142.03 Handling live equlp- B 142,06 MaklIng protective

ment or lines grounds

E 142.01 General precautions, (1) RULES AND EMERGENCY METHODS.
The gafety 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 themgelves 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 electrieal equipment and
lines should keep away from such equipment or lines. They should
cultivate the habit of being cautious, heeding warning signg and
signalg, and always warning others when seen in danger near live
equipment or lines. An employee should report as soon ag practicable
to his superior or some suitable authority any obvious hazards to life
or property observed in connection with any electric 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 gualified 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 instruetions from the fore-
man or other responsible person.

Exception: Work done under the direet supervision of an experi-
enced and properly qualified person is excepted.

(4) SUPERVISION OF WORKMEN, Workmen, whose employment inei-
dentally brings them in the vicinity of electrical supply equipment or
lines with the dangers of which they are not familiar, shall proceed
with theilr work only when authorized. They shall then be accom-
panied by a properly qualified and authorized person, whose instrue-
tions shall be strictly obeyed.

(5) EXERCISING CARE, Employees hear 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 paris. The care
exercised by others should not be relied upon for protection,

(6} LIVE AND ARCING PARTS. (2a) T'reat everything as alive. Electrieal
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 B 142.03(1) for general requirements and
section B 142.06(8) for test of circuit).

(k) Protection against arcs. The hands should be covered by pro-
tecting and insulating gloves and the eyes by suitable goggles or other
means if exposed to injurious arcing, Either a thin rubber glove used
with a protective outer glove or a heavier rubber glove used alone
ghall be considered as both protecting and insulating., Employees
should keep all parts of their bodies as far away as possible from
brushes, commutators, switches, circuit-breakers, or other parts at
which arcing is liable to occur during operation or handling.

{7) SAPETY APPLIANCES. Employees at work on or near live parts
should use the protective devices 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.

Noter Protecilve devices may get out of order or be unsuited to the
worle in hand.

(8) SurrasLy oLoTHING. Employees should wear suitable clothing
while working on or about live equipment and lines. In particular,
they should keep sleeves down and avoid wearing unnecessary metal
or flammable articles, such as rings, watch or key chaing, or metal
cap visors, celluloid collars, or celluloid cap visors, Loose clothing and
shoes that slip easily should not be worn near moving parts.

(9) Sarm supPorRTS. (2) Employees should not support themselves
on any portion of a tree, pole structure, scaffold, ladder, or other
elevated structure without first making sure that the support is
strong enough, Supports should be reinforced if necessary.

(b) Where portable ladders are treated for preservation, only a
transparent coating or other preservation which does not hide the
grain and wood structure shall be used. Only a non-conducting pres-
ervation and non-conducting bracing shall be used where ladders are
used in stations or around electric equipment. (See Department of
Industry, Labor and Human Relations rules on safety in construetion.)

(¢) 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.

(10) Sarery 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 & 141.02(7).

(11) FIRE EXTINGUISHERS. In fighting fires near exposed live parts,
employees should aveid using fire-extinguishing liquids which are
non-insulating. If necessary to use them, all neighboring equipment
should be first killed.

(12) REPEATING MESSAcES. 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 acknowledgment, 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. Reglster, January, 1968, No, 145, eff. 2-1-68.

B 142.02 Operating routines. (1) DUTIER OF CHIEF OPERATOR, The
chief operator, described in section E 141.01(6) shall:

(2) Keep informed of all conditions affecting the safe and reliable
operation of the system.

(b) Keep a suitable record or log hook showing all changes in such
conditions, He ghall read and sign such record when assuming duty
and sign again on being relieved,

(¢) Keep within sight operating diagrams or equivalent devices
indicating whether electrical supply circuits are open or closed at
stationg under his immediate jurisdiction, and where work is being
done under his special authorization.

1, Exception: These indicating devices shall not ba 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 system.

Note: In these rules the person performing these duties is designated
as chief operator, regardless of his ordinary title,

(2) Dutes oF roREMAN. Each foreman in charge of work shall
adopt such precautions as are within his power to prevent accidents
and to see that the gafety rules are observed by the employees under
his direction, He shall make all the necessary records, and shall report
to his chief operator when required. He shall, as far as possible, pre-
vent unauthorized persons from approaching places where work is
being done, He shall 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 E 141.02(7).

(3) QuaLiFiep cuipES. The qualified persons aceompanying 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 AUTHORIZATION, (a) Specia! work. Special autheriza-
tion from the chief operator shall be secured before work is begun
on or ahout station equipment, transmission, or interconnected feeder
circuits or live circuits of more than 8,700 volts, and in all cases
where lines are to be killed by regular procedure at stations, and a
report shall be made to him when such work ceases.

1. Exceptions: In emergency, to protect life or property, or when
communication with the chief operator is difficult, due to storms or
other causes, any qualified employee may make repairs on or about
the equipment or lines 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 stetions. 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 circuit
or equipment control devices are tagged at stations to protect work-
men, (See subsection (8) for tagging electrical eircuits).

1, Exceptions: In emergency, to protect Hfe or property, any quali-
fied employee may open circuits and stop moving equipment without
special authorization if, in hig judgment, his action will promote
safety, but the chief operator shall be notified as soon as possible of
guch action, with reasons therefor. To maintain service, any qualified
employee may also reclose eircuits which have opened by fuses or
automatic circuit-breakers except where this is prohibited by rule.

{¢) Cutting out sections of circuits. Special authorization shall be
secured from the chief operator before sections of overhead or under-
‘ground eircnits are cut off by employees at points other than at sta-
tions by meang of sectionalizing switches.

1. Exception: Portions of distribution circuits of lessz 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 diffieult.

(5) RESTORING SERVICE AFTER WORK. Instritctions for making alive
equipment or lines which have been killed by permission of the chief
operator to protect workmen shall not be izssued by him until all work-
men concerned have heen reported clear. When there is more than
one workman at a location, a person authorized for the purpose shall
report clear for such workmen, but only after all have reported clear
to him. If there iz more than one gang, each shall be so reported
¢lear to the chief operator.

(8) TAGEING ELECTRICAL SUPPLY CIRCUITS. (a) When tegs are
placed at direction of chief operator, Before work is done at direction
of chief operator on or about equipment or circuits, under any of the
conditions listed below, the chief operator shall have “Man at work”
or equivalent tags attached at all points, where such egquipment or
eircuits can be manually controlled by regular operators. The tags
ghould be placed to plainly identify the equipment or circuits worked
on,

1, Transmission or interconnected feeder circuits.

2. Circuits operating at more than 8,700 volts.

8, Cirenits killed at stations and substations to protect workmen.

(b) When tags are placed at direction of authorized employees.
Before work is done on or about any equipment 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 civeuit has been disconnected to identify the portion
worked on.

(7) MamnTaiNING SERVICE. (a) Closing lagged cireuits which have
opened automatically. When live circnits 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

- guthorization for reconnection.
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= (b) Closing circuits operated automatically, When overhead circuits,
other than trolley and third-rail 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 cirenits. The chief operator shall be advised of the
conditions.

ey Grounded cireuits. When clreuits feeding supply lines become
accidentally grounded, they shall be tested to determine where the
ground exists. If the ground cannot be definitely located and yemoved
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 will usually be found advia-
able to disconnect the circuit or eftectively ground the accidentally
grounged conductor until the lines have been cleared of the accidental
ground.

(8) PROTECTING TRAFFIC. (a) Barrier guards. Employces shall firat
erect suitable barrier guards before engaging in such work as may
endanger traffic. They shall also display danger signs or red lamps
placed so as to be conspicuous to approaching traffic. Where the
nature of work and {raffic requires it, 2 man shall be stationed to
warn passers-by while work is going on,

{(b) Crossed or fallen wires, An employee finding any crossed or
fallen wires which may create a hazard shall remain on guard or
adopt other adequate 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 sha!l first secure the authorization
from the chief operator for so doing. (See subsection E 142.02(4) for
special authorization), :

(9) PROTECTING WORKMEN BY SWITCHES AND DISCONNECTORS. When
equipment or lines are to be disconnected from any source 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. Reglster, January, 1968, No, 145, eff. 2-1-68,

E 142,03 Handling live equipment or lines, {1) GENERAL REQUIRE-
MENTS. {a) Touching live parts, 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)Y Wire insulation. Employees should not place dependence for
their safety on the insulating covering of wires, All preeautions 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 1t fre-
quently will not prevent shock.
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{c) Exposure to higher voltages. 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) -Cutiing into insulating coverings of Uve conductors. When the
insulating covering on live wires or cable must be cut into, the em-
ployee should use a suitable tool.

Note: Recommendation: While doing such weork, it is recommended
that sultable goggles bs 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 be cut so as to leave enocugh exposed insulation after the con-
ductor has been bared to avoid arcing over betwesn the conductor and
the sheath, If the cable consists of more than one conductor, aimilar
exposed insulating surface should be left for each conductor, using
insulating separators between conductors, {f necessary.

Insulating devices, such as wood separators, ete. should be examined,
and conducting dust or chips, sharp edges, o1 nails ghould be eliminated
to avoid defeating the purpose for which the devices are intended.

(e) Metal tapes or ropes. Metal measuring tapes, and tapes, ropes,
or hand lines having metal threads woven into the fabrie should not be
used near exposed live parts.

(£) Metal reinforeed ladders. Ladders reinforced by metal in a
longitudinal dirvection should not be used near exposed live parts.

(2) Vorraces BETWEEN T50 anp 8700. No employee should go, or
take any conducting object without a suitable insulating handle, within
6 inches of any exposed live part whose voltage exceeds 750, where it
is practicable to avoid this. Where safe distanee from live parts can-
not he gecured by use of the special insulating teols and appliances
furnished, properly tested insulating gloves and sleeves may serve as
the sole portable insulating devices between the person and live parts.

(a) Exception 1; In dry locations this distance may be less than 6
inches, if insulating devices, such as shields, covers, or gloves are
placed between the person and the part or object.

(b} Exception 2: In dry locations, the distance may also be redueed
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 aceidentally touch at the same time.

(¢} Exception 3: In all damp or dark locations, the distance may be
less than 6 inches only if insulating devices are 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 contact at the same
time.

Note:r Care should be exercised in using ingulating gloves to avoid
puncturing them on sharp edges, especlally in making wire splices, It is
generally advisable to wear protecting gloves over inaulating gloves,

Tnder some circumstances 1t is desirable to cover with protective in-
aulating material an{ grounded conductor or other grounded metal ad-
jacent to work on live conductors, where the lineman might inadver-
tently contact it while handling a live conductor.

(8) Voursges 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. : . _
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Diatance in
Operating Voltage Inches

Distances for intermediate voltnges 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. Exception 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
shields, or may be disks of insulating material, guitable 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 voits.

{a) Exeception: Trouble and emergency work is excepted.

(8} WHEN TO 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 B 142.08 (1), (2)
or (3), unless the supply equipment or lines are killed.

Note: This iy to ensure the employee of his own safety and the
safety of those working under his direction.

(6) OPENING AND CLOSING SWITCHES. Manual switches and discon-
nectors should always be closed by a single unhesitating motion, and,
if possible, with one hand. Care should be exercised in opening switches
to avoid causing serious arcing.

(7) WorK rroM BELOW. Employees should avoid working on equip-
ment oxlines 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) Handlng 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 civeuit. When dis-
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connecting, the live end should be removed first. Looge 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 eonnection.

(9) HANDLING SERIES CIRCUITS. Secondaries of current transformers
to meters or other devices should not be opened when alive until a
jumper has been connected across the point of opening or the cirenit
has been short-circuited elsewhere, Before working on are lights eon-
nected to series circuits, they shall be short-circuited or {when neces-
sary to avoid hazard) disconnected entirely from such circuits by
absolute cutouts,

(10) STRINGING WIRES, In stringing wires near live conductors, they
should be treated as alive unless they are effectively prounded.
History: Cr. Register, January, 1968, No, 145, eff. 2-1-88.

B 142.04 Killing equipment or lines. (1) APPLICATION OF RULE. (&)
If workmen must depend on others for operating switches to kill cir-
cuits on which they are to work, or must secure special authorization
from the chief operator before themselves operating such switches, the
following precautionary measures shall be taken in the order given,
before work is begun on or about the equipment or lines concerned,
a8 a means for preventing misunderstanding and aecident.

(b) In small organizations the chief operator may himself operate
the switches and disconnectors instead of instructing others to do so,
thus much simplifying and abbreviating the procedure. In certain
cages the chief operator may direct the workman who wishes the gec-
tion killed for his own protection to operate some or all switches neces-
sary himself, thus also abbreviating the procedure,

(¢} In cases where there is no station with regular attendants at
either end of a section of line to be kiiled for the protection of work-
ers, the rules below need not apply for disconnection of that end of the
section eoncerned, provided that the employee under whose direction
that end of the section is disconnected is in sole charge of the section
and of the means of diseconnection 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 diseretion shall direct 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 sueh switches and disconnectors be tagged with
a tag of a distinctive character indicating that men are at work, All
vil switches and remotely controlled switches should also be blocked
where necessary for avoiding mistakes.

(b} A recerd 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.

(¢) Where the section of equipment or lines can be made alive
from 2 or more sources, all such sources shall be disconnected.

Note: This will apply to work on lines with more than one station,
also sometimes to work on transformers Iin banka, rotary converters,
motor generators, switches, and other similar equipment,

{4) STATION PROTECTIVE GROUNDS. When all the switches and dis-
connectors designated have been opened, blocked, and tagged in ac-
cordance with 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) Exception: This requirement does not apply under conditions
where the making of such grounds or the conditions resulting from
having made the grounds would be more hazardous than working on
lines without grounding.

(5) PERMISSION TO WORK., Upon receipt of information from all
persons operating switches and diseonnectors that protective grounds
are in place, the chief operator shall advise the workman who requested
the Lkilling of the section that the specified section of eguipment or line
hag been killed and that he may proceed to work,

() 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 direction may proceed with
work on the grounded or killed parts. Care, however, shall be taken to
guard against adjacent live circuits or parts.

(8) PROCEDURE FOR OTHER ¢aNGS, Each additional workman in
charge desiring the same equipment or lines to be killed for the pro-
tection of himself or the men under his direction shall follow the same
procedure as the first workman and secure similar protection.

(9) REFORTING CLEAR; TRANSFERRING RESPONSIBILITY. The workman
in charge, upon ecompletion of his work, and after assuring 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 him may be removed, and shall give his location and report
ag follows: “Mr. e ___ and men clear and all grounds removed.”
The workman in charge who received the permission to work may
transfer this permission and the responsibility for men under him,
as follows: He shall personally inform the chief operator of the pro-
posed transfer, and if this is permitted, the name of the successor 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 responsible for the safety of
the oxiginal 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
removal of tags for that workman and the removal shall be reported
back to him immediately by the persons removing them. Upon the re-
moval of any tag, there shall be added to the record the name of the
chief operator and workman who requested the tag, the time of re-
moval, and the signature of the person removing the tag.

(11) RESTORING SERVICE. Omnly affer all protecting tags have been
removed by the ahove 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, 1968, No. 145, eff. 2-1-63.

E 142.05 Making protective grounds, (1) APPLICATION OF RULE.
When making temporary protective grounds on a normally live cir-
cuit, the following precautionary measures shall be observed in the
order given, and the ground shall be made to all wires of the circuit
which are to be considered ag grounded,

(2) GrROUND 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) TestT oF CIRCUIT. The normally live parts which are to be
grounded should next be tested for any indication of voltage, the em-
ployee ecarefully keeping all portions of his body at the distance re-
quired from such parts when alive by the use of suitable insulating
rods or handles of proper length, or other suitable devices.

(4) 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
142.03(1) and (2), or proceeds to work upon the parts as upon a
grounded part. In stations, remote-control gwitches can sometimes be
employed to conneet the equipment or lines heing 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 grounDs, In removing a protective ground the em-
ployee shall not remove the grounding device from the ground con-
nection until the device has been disconnected from all normally live
current-carrying parts,

History: Cr. Register, January, 1968, No, 145, eff. 2-1-68.
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Chapter E 143

SUPPLY SYSTEMS; RULES FOR EMPLOYEES
DOING SPECIALIZED WORK

B 143.01 Supply statlons and 1 143.06 Communication clreults
awitehboards used in connection with

E 143.02 Meters supply lines

T 143.03 Testing I 143.07 Underground lines

E 143.04 Overhead lines E 143.08 Tunnel and subway

M 143.05 Series gtreet lamps

E 143.01 Supply stations and switchbeards, (1) APPLICATION OF
RULE. Engineers, machine attendants, switchboard operators, and
helpers shall study and strictly observe the following in addition to
all the general sections E 142.01 to E 142.06 which apply to their
work,

(2) CARE ABOUT MACHINES. Do not allow oil cans, tools, dusters, or
wiping cloths to catch in moving parts of machinery, In passing any
switehboard or machine in operation, do not touch it unnecessarily nor
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 work on normally moving parts of re-
motely controlled equipment during periods of rest, shall be protected
against their accidental starting by “Men at work” or equivalent signs
first being placed on the starting devices, and by locking or blocking
these where practicable, All employees shall, before starting any work,
satisfy themselves that all these protective devices have first been
installed. (See gection E 142.08). Do not use a metal bar to turn over
the motor of any energized machine, Do not use a metal rule or tape
or metal-reinforced fabric tape near live civeuits. 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.

(3) CARE AROUT LIVE OR MOVING PARTS. (2} Do not work on or near
exposed live or moving parts unless authorized to do sueh work, and
then strietly observe the ruleg applying.

{b) When working near fuses and circuit breakers or other ap-
paratus which may arc suddenly, be careful to avoid 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
accidental contact with live parts in that section or adjacent sections.

(d) When working on or near live parts and standing on insulated
stools or ladders, or when otherwise insulated from the ground, avoid
handing metal tools or other objects to other persons who are not
insulated.

(e) Do not stand on, sit on, or pass through belts, whether the belt

ig at rest or in motion.
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(4) HaANDLYNG FUSES OR BRUSHES, (a) In handling fuses of move
than 750 volis, use the special rods or tongs and stand on insulating
platforms or mats, where provided, Keep the body as distant and as
far below as possible,

(b) Replace or remove link fuses from live terminals and handle
brushes on live equipment only when absolutely necessary, and then
with due precautions.

(6) 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 been 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, are somewhat corrosive, pay-
ticularly when concentrated by evaporation, and contact with bedy or
clothes should be avoided. Do not handle live parts of battevies or
their connections unless standing on insulating platforms or wearing
suitable insulating hoots.

(6) WORKING IN ELEVATED POSTTIONS. When working in an elevated
position, especially above live or moving parts, assure yourself of the
gecurity of your position and support, and take precautions to avoid
dropping tools or materials,

(7) HANDLING SWITCHBOARD EQUIPMENT. All ungrounded metal
parts of devices on switchboards shall be handled as if operating at
the highest voltage to which any portion of the egquipment on the same
switchboard panel is subject, unless the parts are known, by test or
otherwise, to be free from such voltage. When eable 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 instrument circuits,
never open the secondary of a current transformer while it is alive.

{8) REPORTING CIRCUIT TROUBLE TO CHIEF OPERATOR, Report to your
immediate superior or to the chief operator any unusual conditions of
load and the indication of any accidental ground on an outgoing cir-
cuit,

(9) REPORTING DEFECTS. Promptly report to your superior any dan-
gerous conditions of equipment or surroundings, including defective
tools, switches, or protective devices, or live cases or frames of appa-
ratus or instruments.

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

I 143.02 Meters. (1) APPLICATION OF RULE. All meter setters and
testers shall study and strictly observe the following in addition to all
the general sections & 142,01 to & 142.056 which apply to their work,

(2) TAPED JOINTS. Never leave joints or loose ends of wires un-
taped unless otherwise protected,

"(3) CARE ABOUT TAVE PARTS. Do 1ot use bare fingers ov hands to
determine whether a cireuit is alive. Never remove or replace fuses in
live cirenits of more than 750 volts except hy means of the suitable
appliances provided. ]

(4) OPENING CIRCUITS AT SWITCHES, Special c¢are should be exer-
cised in opening cireunits at meter connections unless the circuits have
been firgt properly opened at switches,
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(6) CURRENT-TRANSFORMER SECONDARIES, Before working on an
ingtrument or other device in a current-transformer secondary cirenit,
always bridge the device with jumpers, so that the circuit cannot be
opened at the device, Never open such a eircuit at meter connections
until it has been bridged elsewhere,

(6) SpeciAL TooLs. Use only hand tools suited to the work being
done and so reduce the danger of short-circuits.

(7T) REPORTING DEFECTS. Promptly report 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
utilities, which might endanger life and property.

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

E 143.03 Testing. (1) APPLICATION OF RULE. All electrical tesfers,
helpers, and others working about electrical tests shall study and
strictly observe the following, in addition to all the general rules in
sections B 142,01 to E 142.05. Owing to the diversified character of
testing work this study should usually extend also to the special rules
in sections E 148.04 to B 143.05.

- (2) AuTHORIZATION OF WORK. Do not work on or about eqguipment
or lines without first receiving authorization from the person in charge,

Note: If such equipment or llnes are under confrol 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 B 142.01,

(3) CHECKING oF CONDITIONS. {(a) Thoroughly familiarize yourself
with all conditions surrounding equipment or lines to be tested before
making any change in these conditions.

{b) Do not make any change in equipment or lines wunless you
Tully undevstand the effect of the change.

(¢) Be very careful of capacity effects of transformers and other
high-voltage apparatus, the discharge from which may be very dan-
gerous if passed through the body. Ground the coils before touching
them.

{4) ForeEmAN. One properly qualified person shall be in immediate
charge of all testing work, or all of the workmen shall be instrueted
as to the work they are to perform and the employee instrueting them
shall be considered in charge of the work.

. (5) WARNINGS AND BARRIERS. (a) Display danger signs and erect
suitable guards about all equipment or lines under test when in places
where traffic-is frequent, if live or moving parts would otherwise be
exposed. .

(b} When temporary wizing, belts, pulleys, or other temporary live
or moving parts must be guarded, suitable portable or temporary
guards and warning signs shall be used.

(6) REQUIREMENT FOR TWO WORKMEN. No person should work alone
in testing or experimental work on or about parts on which the volt-
age can exceed 750 volts, except in routine testing where the live
parts ave 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. o
" History: Cr. Reglster, January, 1968, No, 145, eff. 2-1-68.
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E 143.04 Overhead lines, (1) AFPPLICATION OF RULE. Linemen and
assistants and groundmen, in construction, extension, removal, or re-
pair work, shall study and strictly observe the following, as well ag
all the general rules in sections E 142,01 to E 142,06 which apply to
their work.

(2) TESTING STRUCTURES BEFORE CLIMBING. Before elimbing poles,
ladders, scaffolds, or other elevated structures, first assure yourself
that the pole, ladder, seaffold, tree, crossarm, messenger wire, cable
car, or boatswain’s chair, or other elevated support, is strong enough
to safely sustain your weight.

Note: Poles may be teated for decay near the ground line with a bar,
screw driver, or other tool, and sounded for decay &t the center by
rapping with a heavy tool or block of wood.

If poles or crossarms are apparently unsafe because of decay or un-
balanced tensions of wires on them, they should be properly braced or
guyed before they are climbed,

(28) Use or poLE STEPS, If poles are stepped, make use of such steps

in climbing.

(4) Unsare supPORTS. Do not support yourself Ly pins, brackets,
or conductors,

(5) Srurs. 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. (2) Do nof go among any wires until
you know their voltage.

(b) Leaning over and crowding through unprotected wires should
be avoided wherever possible.

(¢) Place yourself so that you will not be liable to fall on wires
should an accident oceur.

{d) Do not depend on the insulating covering of wires, and treat
all lines ag alive unless they have been properly killed (exeept com-
munication lines known to be clear).

(¢) Avoid use of hand lines or measvring 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, {a) When working on live equip-
ment or wires never allow any portion of the body to come in contact
with any Hive 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, communieation wires or equipment, trans-
former cases, hangers, and other metal fixtures,

Note: Communieation wires are included principallg hecauge of theip
liability of belng grounded. The other squipment and wires listed may
becoma either alive or grounded.

While touching communication wires or equipment, metal shesaths,
metal pipes, ground wires, or metal fixtures on poles, avoid as far as
poasible touching supply wires or equipment, guy or apan wires,

(8) PROTECTING TRAFFIC. (a) When working overhead, keep tools
and materials not in use in proper receptacles; tools or materials
should not be thrown to or from the wman on the pole, but should be
raised 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 ghards or danger sighals so located as to be conspicuous te
trafiic. . . .

(1) When working overhead, or hoisting or lowering materials
above places where frequent traffic ocenrs, a man should be stationed
to warn passers-by.

Wote; Where trafiic is lizht, warning slgng or barriers may be used
in lieu of watchmen, Where traflic is congested, it may be necessary to
rope off the space.

(9) Avomp FALLING ORYECTS. Do not unnecessarily stand where you
can be struck by materials dropped by men working overhead.

(10) STrRINGING LINES. (a) Never string wire near live lines except
by means of suitable insulating hand lines or other appliances. Avoid
bringing them in contact with the live wires, Regard them as live
wires of the same voltage because of their liability to come in con-
tact with the live wires.

(b) Never change the sirains 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) RoporTiNG DEFECTS. 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, efe.

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

E 143.05 Series street lamps. (1) APPLICATION OF RULE. All series-
lamp trimmers, hangers, and inspectors shall study and strictly ob-
serve the following, in addition to the general rules in gections E 142.01
and E 142.05 and the special rules under the sections for overhead
and underground operation, respectively, in sections E 148.04 and E
148.07 which apply to their work.

(2} PRECAUTIONS ON SERIES CIRCUITS. Series lamps and devices in
series circuits should always be treated as alive unlesg disconnected
by absolute eut outs or protected by the grounding of the circuit.

(3) HANDLING SERIES LAMPS. Trimmers, inspectors, or patrolmen
ghall wear suitable insulating gloves and stand on insulating stools,
platforms, or tower wagons, or on dry, well seasoned wood poles while
touching series lamps or their cut outs, when these are alive, Where
insulating stools, platforms or fower wagons are used which provide
sufficient insulation from ground for the voltages to be handled, the
ingulating gloves may be dispensed with.

(4) BRIDGING SERIES LAMPS. Before working on lamps or other de-
vices in live servieg cirvenits always bridge the device with jumpers
such as series lamp cut outs usually provide.

Note: This will insure that the cireuit will not be opened at the de-
vice, and poasibly be completed through your body or will not are at
the point of opening and burn you.

(5) TESTING SERIES LAMP CIRCUITS. Series lamp circuits should not
be tested at their full operating voliage unless it is impracticable fo
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test otherwise. Tests should be made only in accordance with s tine
schedule, concerning which all persons whose safety may be affected
are informed.

(6) PERTODICALLY DISCONNECTED CIRCUITS. If circuits, such ag series
lamp eircuits, 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 abnormally sagging wires, broken insulators, leaning poles,
defective pole steps, broken globes or lamp supports, and other de-
fects giving rise to a danpgerous condition of your own or other util-
ities, or any indication of voltage on lines supposed to he dead.

History: Cr. Register, January, 1968, No, 145, eff, 2-1-48,

E 143.06 Communication circuits used in comnection with supply
lines. (1) APPLICATION oF RULE. All men working on or near tele-
phone and telegraph ecircuits operated in connection with supply lines
shall study and strietly observe the following in addition to all the
general rules in chapter B 142 and the special rules in sections E 143.04
and E 143.07 which apply to their work., For rules governing the op-
evation 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 offieial 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
cireuits before climbing poles or other structures to work on or about
communication wires, especially where such poles or structures are
cccupied in common with, or located near power cirenits, Apply me-
chanical tests as far as practicable to messenger wires before trusting
the wires to carry your weight,

(4) APPROACHING SUPPLY WIRES. Avoid contact with all wires other
than those you know to be communication wires, assuming such other
wires always to be alive. Do not approach any supply wire or supply
equipment within the distances given in subsections E 142.08 (2} and
(8), 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 point, and should he treated with proper care.

(5) ToucHING BQUIPMENT, (a) While handling communication
wires, metal sheaths, or communication equipment avoid touching guy
or gpan 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 ag sheaths and ground wires.

(8) STRINGING WIRES. (a) When stringing wires or cables over or
under supply lines aveid any possibility of their coming in contact.
Do not string them above live supply lines where it is practicable to
avoid it.

(b) Where Tiability of confact cannot be entirely avoided, the lines
being handled shall be treated as alive (unless they are effectively
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grounded}, and the rules of section E 142.08, so far as they are apph-
cable, shal] be carefully observed.

{7) REPORTING DANGEROUS CONDITIONS. Prompily veport to the
proper- official abnormally sagging wires, broken or defective insula-
tors, pins, crossarms, defective poles, or any other dangerous condi-
tions of your own or other utilities,

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

E 143.07 Underground lines, (1) APPLICATION OF RULES. All cable
splicers and other workmen in underground construction or operation
shall study and strictly observe the following, in addition to the gen-
eral rules in sections I 142.01 to E 142.05, which apply to their work.

(2) GUARDING MANHOLES, HANDHOLES, AND STREET OPENINGS, When
removing manhole or handhole covers or making excavations,
promptly protect the opening with a barrier, temporary cover, ¢r 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 excavations are filled.

Exception: Red lights are not required on private right of way or
at other locations not accessible to vehicular or pedestrian traffic.

(8) TesTING FOR GA8, 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 145.03(2), for testing for gas).

{4) WATCHMAN ON SURFACE AT MANHOLES, Do not enter a manhole
unless a temporary cover is placed over the opening or a watchman
Is statiomed at the surface, Where any gas is Hable to be present
always see that the watchman is gtationed at the surface, Where any
hazard is involved do not leave a manhole unwatched until all work-
men are out,

(B) AvomiNg FLAMES, Do not smoke in manholes and avoid as far
asg practicable open flames or torches in or near manholes. Avoid
sparks in handling live parts or cable sheaths, and aveid 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 subsection
E 145.03(4) for avoiding flames).

(6) PuLLiNG CABLES, 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 into the tackle by the pulling line.

(7) UNIDENTIFIED CABLES., If lines and cables are nof 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. Promptly report to your immediate su-
perior any dangerous condition of your own or other utilities,
whether observed in underground or overhead eonstruction, 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: Cr. Register, January, 1968, No, 145, eff. 2-1-68.

E 143.08 Tunne! and subway. (1) AFPPLICATION oOF 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 E 142,01, E 142.02, E
142,03, E 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 shock is reduced by the dampness usually
present in these and similar locations, The restricted spaces often
bring the worker closer to equipment and wires than in other kinds
of electrical work, and the 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 ELECTRICAL PARTS, Before handling any electrical equip-
ment or wires make sure whether they are alive or dead,

Note: Tt 18 not advisable to work on live equipment or wires when the
eurrent can be shut off without interrupting necegsary operations.

(4) UNAUTHORIZED WORK. Never touch or disturb any glectrical
equipment or wires without being autherized.

(5) STANDING ON GROUND, (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 condueting surface, such ag
a pipe, track, or rail.

(b) Do not touch the metal frame or case of a motor if it is un-
grounded, and you ave in contact with ground or a grounded object.

Note: Remember that water and the gsurfaces of damp ground are con-
ducting. Insulation on & wire may look perfect, hut it frequently will not

prevent shock.

{8) CarmyiNG TooLs. In carrying tools or metal implements in pas-
gageways containing electric wires, especially near exposed wires,
never permit the tools or implements to touch them. In particular, deo
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) HANDLANG AND REPAIRING 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 its insulation is not injured.

(8) INSPECTION OF PORTABLE CABLES, Portable cables should he in-
spected at least once daily during the period of their use.

(9) HaNDLING PORTABLE DEVICES. In handling portable motors or
lamps, first make sure that the external metal frame ig 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 SWITCHEY, Never handle fuses nor close switches
or circuit-breakers unless you are authorized to perform that apecial
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 vieinity, If in doubf, consult your superior.

(12) TEMPORARY WIRING. (a) Never use bare conductors nor ar-
range for earth retumrm in the wiring of any temporary circuit.

Note: This particularly applies to the temporary portlona of shot-
firing circuits and to the leads of portable motors and lamps.

(b} Never employ temporary circuits without seeing that they are
ingtalled at the junction with the permanent wiring, suitable discon-
necting switches or plug connectors, arranged to disconneet all con-
ductors of the temporary circuit by a single operation,

{e) For shot-firing ecireuits, their disconnectors should be left open
until the shot is to be fired, and should preferably be arranged for
locking in the open position.

(13) GENERAL PRECAUTIONS. Never get on or off locomotives or cars
on the side where the trolley wire or third rail is located, Do not place
combustible or explosive materials near 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 DANGEROUS CONDITIONS, Promptly report to your
superior any dangerous or unusual conditions observed. In partieular,
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 electric wires or not, This includes trolley wires at switches
and crossings and wires injured through falling roofs.

Hiatory: Cr. Register, January, 1468, No. 145, eff, 2-1-48,
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Chapter E 144

COMMUNICATION SYSTEMS; RULES
FOR EMPLOYERS

B 14401 Distribution and en- H 144,03 Instructing employees
forcement of rules E 144.04 Quatlification of employ-
T 144.02 Address list and emer- oes
gency rules 0 144.05 Protective devices

E 144.01 Distribution and enforcement of rules, (1) DISTRIBUTION.
The employer shall furanish to each regular employee working on or
about commercial telephone or telegraph equipment orv lines, safely
rules governing his eonduet while so engaged, and shall take suitable
means to secure the employee’s compliance with the same.

(2) TorM. The safety rules furnished to any employee may be in
such form as the employer may determine is best suited to the needs
of individual employees, They shall, however, include the principles
set forth In the following rules, or at least such part thereof as is
applicable to the work in which the employee is engaged, and shall
not conflict with 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 nee-
essary to carry them out, the decision of the employer or his author-
ized agent shall be final, subject to an appeal (if taken) to the regula-
tive hody having jurisdiction.

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

E 144,02 Address list and emergency rules, (1) The rule books
ghould contain or be accompanied by the following:

(a) A list of namesg and addrvesses of those physicians and mem-
bers of the organization who are to be called upen in emergencies.

(b) A copy of rules for first aid, an approved method of resusci-
tation, and fire extingunishment.

(2) Tlicse should also be kept in conspicuous locations in central
offices, on line wagons, and in other locations where the number of
employees and nature of the work warrants,

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

E 144.03 Instructing employees. (1) Employces regularly working
on or about communication equipment or lines, if their duties render
such training necessary, shall be thoroughly instrueted in approved
methods of first aid, an approved method of resuscitation, and fire
extinguishment, and if advisable, regularly drilled.

(2) Groups of employees, such as commercial telephone operators,
shall be thoroughly driiled to make prompt and orderly exit from
buildings in case of fire,

History: Cr. Register, January, 1068, No, 145, eff. 2-1-G8.
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E 144.04 Qunlification of employees. The employer shall use every
reasonable means and precaution to assure himself that each em-
ployee is mentally and physically qualified to perform his work in
accordance with these rules.

History: Cr. Register, January, 1968, No, 145, eff, 2—1-868,

E 144.05 Protective devices. (1} There shall be provided in con-
spicucus and suitable places in stations and on line wagons a sufficient
supply of suitable protective, first-aid and fire-extinguishing equip-
ment to enable employees to meet the requirements of these rules.
Such devices and equipment shall be inspected or tested to insure
that they are kept in good order and in dependable condition and
shall not be used unless so inspected or tested. The following ig a list
of suitable devices and equipment, the kinds and numbers of which
will depend on the requirements of each case:

(a) First-aid outfits,

(b} Insulating wearing apparel, such ag insulating gloves, boots,
and shields.

(c) Safety belts.

{d) Fire-extinguishing apparatus.

History: Cr. Register, January, 1968, No, 145, eff, 2-1-G8,
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Chapter E 145

COMMUNICATION SYSTEMS; RULES
FOR EMPLOYEES

General precautions T 145,03 Underground lines

E 145,01
145.02 Overhead lines

m

E 145.01 General precautions. (1) HEEDING WARNINGS, WARNING
oTHERS. Employees should cultivate the habit of being cautious, heed
warning signs and signalg, and always warn others when seen in
danger near equipment and lines.

{2) INEXPERIENCED EMPLOYEES. No employee shall do work for
which he is not properly qualified on or about equipment or lines,
except under the direct supervision of an experienced and properly
qualified person.

(3) ELECTRICAL SUPPLY EQUIPMENT OR WIRES. Workmen whose
duties do not require them to approach or handle electrieal 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 SATFETY BELTS. (a) Seafe supporis. Em-
ployvees shonld 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 strong 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 earefully 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
cbject. Care should be taken to see that chairs, rolling ladders, and
similar equipment are in first-class condition before being used,

(b) Safety belts. Employees should not work in elevated positions
unless secured from falling by a suitable safety belt or other ade-
quate means (sometimes including suitably located pole steps). Be-
fore an employee trusts his weight to the belt, he should determine
that the snaps or fastenings are properly engaged and that he is
secured in his belt,

(¢) Safety ropes. Ropes used for supporting boatswaing' chairs,
platforms, 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,

(F) DuUTIES OF FOREMAN. (a) Duties. Each foreman in charge of
work shall gee that the safety rules are observed by the employees
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under his direction., He shall make all necessary records; reporting to
his superior when required. He shall permit only authorized persons
te approach places where work is being done, He shall adopt such
precautiong as are within his power to prevent accidents, and pro-
hibit the use of toels or devices which are defective, or not suited to
the work in hand.

(b) Qualified guides. The qualified person aceompanying unin-
structed workmen or visitors near electrical equipment or lines shall
take precautions to provide suitable safepuards and see that the
safety rules are observed.

(6) HANDLING LIVE PARTS. No employee should touch, with bare
hands, any expeosed ungrounded live part of more than 150 volts to
ground, unless he is insulated from other condueting surfaces, includ-
ing the ground jtself. When employees must touch, at the same time,
two parts between which a considerable potential exists, insulating
gloves or other protection shall be used,

{7) POWER CIRCUITS IN CENTRAL OFFICES, (a) When making repalrs
on electric light or power circuits, the cireuits shall, whenever pos-
gible, be made dead.

{b) Where practicable, moving apparatus, as, for example, a fan,
shall be stopped before working upon it.

(¢) None other than duly authorized persons shall be admitted to
central-office transformer vaults or battery rooms.

(d) Care shall be uged while working on or near circuits of more
than 1560 volts to ground, particularly in alternating-current distriets.

(8) HANDLING FUSES OR BRUSHES. (a) When working on the
brushes of a machine in operation, employees shall use care not to
hreak a eircuit, the flashing of which may injure the eyes or burn the
hands. If it is necessary to remove a brush from the holder, the
machine shall be shut down.

(b} When inspecting or changing fuses, care should be taken to
prevent injury to the eyes. If it is necessary to handle the fuses, the
circuits should be eut off, if possible.

(9) BATTERY RooMS. (a) Smoking, or the use of open flames, or of
tools which may generate sparks, should be avoided except when
cells are not actively gassing and when prior ventilation has been
ample. Sparks from frictional or statie electricity should be avoided
as they may ignite the gas if discharged close to its source, as at the
vent of 2 sealed-type cell during overcharging, The electrolyte of stor-
ape batteries, and spray containing electrolyte, are somewhat corro-
sive, particularly when concentrated by evaporation, and contact with
body or clothes should be avoided.

(b) Do not handle live parts of batteries or their connections unless
adequate precautions are taken to avoid shock.

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

E 145.02 Overhead lines. (1) PRECAUTIONS TO BE OBSERVED BEFORE
CLIMBING STRUCTURES, (a) Before climbing poles, ladders, seaffolds,
or other elevated structures flrst assure yourself that the pole, Iadder,
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 climbed for the pur-
pose of clearing it of all wire and cables without first guying or brac-
ing the pole securely.

(c) If poles or crogsarms 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 shounld not be
fastened to the employee while climbing a pole, hut where this must
be done the employee should exercise due care to prevent the line
from catching on obstructions.

(e) In climbing poles careful watch should be kept for nails or
other foreign attachments which might eatch in the clothing and
cause g fall,

(2) Usk or poLE 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) Spurs. Spurg with gaffs worn short shall not be used. The
gaffs on spurs shall be kept sharp and spurs shall fit properly, Spurs
shall not be worn on work for which they are not required, nor while
men are traveling to or from work.

{4) APPROACHING SUPPLY LINES. (a) Avoid contact with all wires
other than thoge you know to he communieation 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 he
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 gection E 142,03 under Wis. Adm. Code chapter
it 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 trolley 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.

{c) Place yourself so that you will not be liable to fall on supply
wires should an accident gecur,

(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.

{£) 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 similar 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 foreign wires or equipment. Have the supply circuits killed
where possible before approaching them.

(h) Railway span wires, pull-offs, and troiley brackets shall be
treated as if alive, even though equipped with strain or other insula-
tors.

(7) StrINGING WIRES, {a)} Never string wires near live cireuits ex-
cept by 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 not be strung above live civeuits operaling 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 142,03, for work on parts
at the voltage of the circuits 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. Extracrdinary care should be exer-
cised to prevent the communication 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 to endanger vehicles or pedestriansg be-
low, unless traffic is intercepted by watchmen or otherwise. This may
necessitate keeping a watchman at the coil or reel. When stringing
wires for long distances, precautions shall be taken to prevent the
possibility of vehicles or pedestrians ecoming into contaet with the
wires at the intersecting streets or highway crossings,

{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 practicable. Also tools and loose materials should not be left at the
top of poles, ladders, or other elevated structures.

(b) Workmen shall not stand where they are liable to be struck by
materials dropped by men working overhead.

(¢) Pole hoies, 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 conspicuous to traffic,

(d} When working overhead or hoisting or Towering materials above
places where traffic occurs, a man should be stationed to warn
passersby.

{(e) Where traffic is light, warning signs may be used in lien of
watchmen. Where traffic {s 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
electric 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-G8,

E 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,
temporavy cover, or other suitable puard, and see that danger signals
or red lights are displayed in a location conspicuous to the traffic until
permancnt covers are in place or the excavations are filled.

(a) FException: Red lights are not required on private right, of way
or at other locations not accessible to vehicular or pedestrian traffie,

(2) TESTING FOR GAS. (a) Do not enter manholeg 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 accumulating 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 enter a manhole unless a man is stationed at the sur-
face.

(b) Do not leave a manhole unwatched until all workimen are out.

(4) Avoming rraMes, (a) Do not smoke in manholes, and avoid
ag far as practicable open flames or torches in or near manholes.

(b) If it is necessary to illuminate a manhole, electric lights only
should be used. When doing this, it should be known that the leads,
sockets, and connections ave 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 pairts or cable 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.

(d) In central-office cable vaunlts, tests shall be made for the pres-
ence of gas before using exposed flames, and such flames shall not be
used in vaults where gas collects.

{5) PULLING CABLES. When pulling eables, make sure that the gear
cannot slip so as to injure workmen. Avoid the danger of having the
hands drawn into the tackle by the pulling line,

(6) REPORTING DANGEROUS CONDITIONS. Promptly report to your im-
mediate superior any dangerous condition of your own or other util-
ities, whether observed in underground or overhead construetion.
Particularly report unsanitary conditions, gas, o1 missing cable tags in
manholes and abnormally sagging wires or broken supports in over-
head construction.

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

References are to scotions unless otherwise noted. The following abbreviations are

used : Def, for definitions; Chap, for chapter.

ELECTRICAL CODXE, VOLUME 1

A

Abandoned lines, B 121. 04(2) (e)
Accessible (def. 1), 10 101.0
Accessibility of
conductors in manholeg, B 128,04(1)
fuses, & 117,01
grounding conduetors, It 103,08{1}
lines, It 121,03
live parts, [£ 113.02(2}
manholes, 5 129.01(8)
overhead lines, & 121,08
station equipment, B 113,02{2), E 117.01, E
118.01(8) & (4}
supply lines, B 121,03
switchboards, ¥ 115.01, E 143.01
switches, I3 117, 01, E 121 07(1)
undergreund lines, I8 129,01
working spuce, Ii 112, DE)
Aci¢, I 114,01, It 143,01(8)
i’umew. E 111, 01(2)((.) E 112 04(2), B 114,02
resistive coverings, E 114,
Additions, application of ordels to, 1o 20.13(2)
Address lists, B 141,01(8)(a), E 144.02
Adjustable speed motor, I8 113.01(5)
Adjusting lightning arr eqters, 1 119.05(2)
Administrative authority (def. 3), It 101.02, E 2,02
appliention and waving of rules by, 1 20.13
Alive (def. 4), E 101.02
by teakage, It 140.03
Allowable
fibre stresses wood poles, B 126.02 (Tabte 19)
unit stresses, steel, 1t 126,02 (Table 16)
Altermhngu('}urrent circuits, ¥ 103.02(2)
ground connections, T 103.0
made electrode, B 108,08(4)
anchors, T 103.08{4)
grounding, 15 108.08
grounding conduetor, B 103.06
slze (mé eapacity, I& 103.06
ground resistance, It 103.09
Anchors and guys, I& 103. 08(4), E 128,03
Angles in fine, strength, I 126. 03(1) d)
loading at, E 125.08(2)¢d)
use of guys with, ¥ 128,08(1)
Antislip treads, I8 111,03(5)
Antenna, community (def. 23), It 101.02
conflict (def. 38}, B 101.02
Appuratuy
location relative to climbing space, B 123 07(4}
Apparent sag, of span {def. 13b(b), X 1010
at any point (def, 135(a)), B 101 02
Appliances, elecirical (def. 5), II 101.02
branch eireuit (def, 12), T6 101.02
fire-extinpuishing, B 111.04
Application of loads, E 125,03(5)
Application of rules, E 20,13, E 103.01, E 110.01,
E 120.01, E 104 01
commumcatlon circuits, T 143.05(1)
rounding, E 103.01
ntent, K 20,13(1)
killing equipment and lines, B 142.04
meters, K 143,02

overhead lines, 18 148,04
protective grounds, It 142.05
series atreet lights, & 148,056(1)
speclalized work, Chap. 143
supply eguipment, I8 110.01
temporar, installations, E 20,13(3)
testing, B 20,13(4}), 18 143.08(1)
tunnel and subway, I 143.08(1)
underground fines, I} 148.07(1)
waivers, B 20,18{1)
Approval of lines, It 122,05
Approved (def. 1), E 101.02
materials, It 20,11{1)
methods of installation, IE 20,11(2}
Areing at insulators, & 127.08
Arcing parts, B 117.08, IS 119.05
guarding, E119.05
lightning arresters, It 119.05
precautions, I 142.01(6}
shielding, E 117.08
Arcing shields, Ib 113.02(4)
Are lam&)s B 128.07(5)({)
Armored cable
grounding, E 103.03
Arrangement of equipment, Chap, E 111, B 121,07
lines, It £41,02(4)
station and substations, Chap. B 111
awitchboards, Chap., E 118
switches, Chap, E 117, E 121.07
Arresters {(gsee lightning arresters) E 108, 02(2) ),
B 108.10{1)(a), B 111.05(4), Chap
Artifieial grounds, £103,07(3), 103. 08(4) D 103 09
Assumptions for stress ca[culauon, E 126.0L
Attachment of
conductor to insulator, B 126,02(5), E 126.03(8)
lightning rodg, I8 i03.10{1)(d)
wires and grounds, I 142,03(8)
Attachment }}:_b_}lugs, E 111,02(4)
Attendance, £ 141,02
Authonty (del. 10}, E 101.0!
in charge of eperation, B 141 01(6)(a)
of deputy, B 141.01(6)(b)
Authoerization
for work, i 142,02(4)
Automatic (def, 11), It 101.02
Automatic cutout and grounding eonductor,
E 108.06 (1)
Auxiliaries, B 113.08(3}
Availability of water pipes, E 103,
Averaging, nd]acent poles, E 128, 02(1)(9.)
span length, E 4}
Avoiding, flames, E 143 07(5}
shock, & 142, 03
Avoidanee of conilict, It 122,02
Avoidance of current flow over grounding condne-
tor, & 103.02(3)

B

Bare, conductors, E 116.08
Bare grounding conductors, B 103,06
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Bare parts, separation of, & 112.06, B 118.05
Barriers for
conductars, B 112.05(3)
coupled machines, K 113.03
disconnectors, B 12, 06(3){f)
protection of traﬂ:c, )] 142 02{8)(a}
rotating machinery, It 112,03(1), E 118.02
switchhoard equipment, E 118,05, & 118.07(1)
testing, E 143.03(5)}
uge of employees, It 143,03(5)
working space, E 112,05, E 123.08
Baslkets, work from, E 142,08(1)
Batteries, Chap. 114, E 143, 05(1) & 145.01(9)
emergency l][,rhtmg, Is 111.0 .
Battery rooms, Chap. 114, E 145 01(8)
floors, K 114.0
guarding live parts, E 114,08
Hlumination, B 114,
smoking in, E 143, 01(5) K 145.01(%)
supply stations, B 143 01(5)
BUDDOrts in, & 114.05
venlilation, B 114.03
wiring in, %1140
working in, E 143, 01(5) B 145.01(9)
Belts, guarding of, Il 112,08
safety, E 141. 01.(7) L. 142.01(10), B 144,05
E 145.01{4) (b}
Blasting, tunnels, I5 148,08(12)(c)
Blaclcmg swltches, E 117, 01(2) E 117.65(2)
Bolts, 1t 123, 10(6}((1) & (7)
Bonding, E 113,03, E 129.,0
Braces for, (‘tUS&d.I‘mS, F 126 08(4] {b), I 126.04(3},
B 128.01(2)(h
poles, E 128,03(1), E 143.04(2}, E 145.02(1)
racks, T} 126.03 (5)
Brackets and racks
conductor separation on, I 128.06{1)(4)
Gradea B and C, E 126.02(4)
Grade D, E 126. 03(5)
Branch ciregitz (def. 12, 18, 14, 15), B 101.02
Branch conaections for conductor 8, It 128,06(2)
Bridges
conduetor elearance, T 123,05(4)
conductor Eepnration, E 123.06(3)
guards under D 1281
Bridping series Iampq, | 1'13 05{4)
Brushes, bandling of, E 143, 01(4) E 145.01(8)
Buckarms, It 123. 07(6) L 123,01 (
Building (def. 16), I 101.02
a8 condueior sup;mrts 'E 123. 04(3), B 128 01(8)
clearance of conductors from, E 12 5.0
separation of conductors attached to, E 123 06(2)
yards and general safety, I& 111,03
Buried grounds I 103.07(2) & (3), E 108.09
cable, B 129,05
Burns, protection from, E 117.08 (1;
Bus bars, II 116.03, B 116.05(1), E 118,06(1)
B 118.07(3)
ground, E 108.02{2), E 103.06(6)
Buahinga, B 113,04(2)

c

Cabinets (def, 17), E 101.02
grounding of, B 117,09

Cable {def, 18), It 101.02

Cail:}ed service drops, B 126,04 () (d}

bonding, I 120.06(2)
communication, & 123.10{7)(n), E 126.02(9)
grades B and C E 126.02(7) & (9
grade D, I§ 126.03
grade N E 128.04
injury, E 143,08
inatallation, Tt 116.04, B 116,05{2), T1 148.07,
hap, 129
live, in manholes, E 148.07(8)
location | in manholes, B 129.04
portable, i ma ection, 5 143.08(8)
protection, E 129,0
underground, B 129 .04

pulling, & 143.07(6), E 145.03(5)
splicing of live, E 143.07(8
strength, of communication [ 126.02(9)
supply lines, & 124.02, E 126,02(7)
construction, B 124, 02
covering, E 123.10(6)(a)
grounding, B 103, 02(2)(d)& ()2, B 126,02(7}
insulation of, I 126.0:
messengers for, E 126, 02(7). (9) & (10}
pole strength for, T 124.02(1), I 124,04
specially )nsta!led I5 124,02, 1 126.02
splices, 1 126.02, Chap. 129 E 143.67(8)
strength, 1o 126. 02(7)
supports in manholes, & 129 03 (7}
testing before working on, E 143.07(8)
underground, aceessihility, Chap. 128
accessibility, I 129.04(1)
protection of, B 129.05
specing of, E 129,03, E 129.05
supports, E 129,08
unidentified, I} 143.07(7)

Cable vault {def. 19), E 101,02
Caleulation of stresses, Chap. 125, Chap, 126
Capacity

disconnectors, & 117,05
switches, E 117.06

Care, exercising, E 142,01(6), E 143.08{2),
B 145.02(6)

live parts, It F42.01(5), It £43.04(6)

near live parts, I 142 .01 (8), E 143.04(8)
supply lines, E 145.02(6)

Carrying tools, & 143,08{6)

Casings, E 116.02(1)

Catenary construction, E 128,10

Cedar poles (see poles)

Chestnut poles (see poles)

Character of construetion ete,, E 20, 10 L 20,12
Cheeking conditions testing, B 143.08(3)

Checking grounds, E 103.09
Chief operator, I 141,01(6) ()

authorization from, E 142,02 (4)(a)
communieation lines, B 143.06(2)
deputy, B 141, 01(6} b)

diagrams, B 141.02(4)

dutles, B 141.01(6), E 142.02¢1)
official in charge, E 143.06(2)
reporting eireuit treuble, B 143.01(8)

Choke coils E 119.05(3)
Cireuit-brealers (def. 21),1E 101.02, B 111,05(1)

arrangement, B 117,01(
grounding, E 112,04, E 117.09
guarding, £ 112,05, ¥ 117.10
installation, Chap, 117
location, Chap. 117, E 117.02
pretection required, E 111.06(1)
where required, E 117,06

Clrcuits (def. 20), It 101.02

communication, B 143,06

constant current, It 123.01(2)

disconnected permdl(‘ally, E 148.05(6)

fusing, B 117,08

grounding, Chap, 1(}3 E 103.02, T 115.02,
B 116.01(2) & (3), E 118.06

operation of, by employees, E 142 02{4) (b}

posver, central offices, B 145.01(7

protection of, & 115.01(2), E 116 01{1)
E 118,02(1), F 117.06, £ 119,

series, handling uf 1 14208 €]

switches on, 117

tagping, 143, 02(6)

Classification of

cireaits, E 124.08
supply cables, i 124.02{1)
voltages, It 152, 01.(3) E 128.09(1)

Clearances, Chap. 1

basic
vertieal, It 123.08(1)
wire-crossmg, E 128.04(1)
branch connections, B 128.06(2} (b
cable, E 123.01(8)
circuits, constant-current, B 123,01(2)
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‘conductors
above rails and ground, It 128,08
at supports, I 128.06(1)
from huildings, B 123,06(3)
from bridges, E 123.06(4)
from conductors of another line, 1 123,06(1)
from floor, B 112,06
from ground, E 123,03, E 128.05(11)
from light standards, 128, 05{8)
from other conductors at crossings, It 123.04
from poleg of another line, B 123.05(2}
from seaffolds, B 123.05(8) (e}
from signs, | 128, 06(5)
[rom stored material,  128.06(8)
from swimming poois, B 128.05(12)
from tanks, I 128,05{9)
from trees, B 128,05(7}
from wells, B 123.05(10)
in ground, cabies, B 129.06
in manholes, E 129.04
lateral and vertical
alimbing apace, E 128,07, E 123,10
communication, B 123, 10{5) & (6)
conducters not in conduit, B 123.10(2)
from supports and other wires, B 123.06(1)
(e}, E 123.10
mechanieal protection, E 108.06{8),
£ 123,10(3)
pole steps, 15 123,10(1)
power wires on poles, E 123.10(4), (5)
separation, B 128.06(1}
working space, 18 128,10(1)
1ongitudinal ruans, E 123,07(7)
neutral, B 014
on bulldmgs 5 123, {]5(2)(c)3 E 128,06{2)
on bridges, It 123.06(3)
on pole lines, Chap. 123
on racks, E 123. Oh(l)(d)
open not in conduit, B 123.10(2)
connections on poteg, B 128.06(2)
eonstant curzent eircuits, | 123,01 (2), F 128.07(5)
duets, from other etructures. 10 128.02(5)
ampluyees fram, arcing parts, T0 142. 0E{6)(b)
high voltages, It 142,03(2) & (3)
guards, from live parts, T 112,06
hand, I 128.07(4)
Increases for, flexible supports, B 126,02(1)(f) 2
high voltage, I 123 03(2), Il 128,04(2)
large sags, It 123.0:
long spans, E 128, 03(2) I 128.04{2)
suspension insulators, I 128.08(2), It 128,04{2)
maintenanee of, E 20,12, E 123.01(5)
metal sheath eables, I8 123.01(8}
minimum requlrements, T 20,01, It 120,02
pales, from conductors on another line, B 128.05(2)
from curbs, B 123.02(3)
from hydrants, B 123 02(1)
from rails, & 123.0
from street coruers, I'.‘. 123,02{2
pole steps above ground, B 128.01(1) (e}
gtrest lamps above ground B 128.07(6){b)
from buildings, B 128,07 (5)(c)
from poles, B 128.07(5}{a)
supply eguipment from communication egquip-
ment, T 123,09(5), E 125,08(1)
trolley contact eonductora
above ground, E 123.08(1), B 128.10(1) & (2}
above raila, B 123,03(1)
from other wires at crossings, B 128.04(1)
Climbers, E 148.04(5)
Climbing potes, B 143.06(3)
Climbing space {def. 22), E 101,02, & 128,07
dimensions, B 123,07(1) & (6
longitudinal conductors, B 128.07(7)
obstruection of, B 1238.10(1), B 128.07(2}
past apparatua, E 123.07(4), & 128.07(2)
through conductors, E 123, (il {5}
vertieal conductora, B 123.07(8)
with buckarm conatruction, H 123.07(6)
with racks, B 123,07(7)
with ridge pins, ¥ 128.07(9}

Cloaing cireuits, B 142,02(T)(b)

Clothes B 141,02(8)(a), B 142.01(8)
Clothing, suitable, & 142,01(8)
Communication eable strength, I 126.02(9)

Communication cireuits classed ag supply cireaits,

clearances, & 123.05
grade of conatructlon, 1 124,03(3)}
guarding of, B 128.09(2}

usednmléngperatmn of supply lines, B 124.08(3),
Communication conduectors, B 126,02, E 126.03,

T 126.04(9)
climbing space, E 123,07
arossartn separatlon, B 128.02
strength, B 126.
unguyed at raﬂroud crossings, I8 126.08(8) (d)

vertical and lateral conductors, F 128.10(5} & (6)

Comrmunication lines {def. 24 & 105), B 101,02
alone, & 124,08, T 126,04(9)
clearance above ground and rails, E 123.08
clearance from other wires, E 123.0
climbing space, I8 128,07

concerned only with other communication lines

It 124.08, B 126,04(8)
conductor sizes, E 126.03(8}

crossing over trolley contact conductors, B 124,08
crossing railways, grade of construction, 1t 124,08

inspection of, 1§ 121.04
maintenance Df B 121,04
minimum sizes of
erossarme, B 126 03(4){b}
pins, B 126.08(6)(c)
poles, E 126, 03{1%&)
wires, 1 126.08(9) (k)
transverse and longitudinal strength,

08(1)
underground, B 129.02(4), T 129.06
fire alarm lines, & 124.08(4), E 128, 08(1)
grades of construction, E 124,

grounding, isolation or protectlon of, £ 128,08(1})

joint use of poles, B 122,08, It 126.02{ p)
riles for employees, i 145.0
rules for employers, & 144,01

supperting structures for, B 126. 03 E 126.04(1)

Community antenna (def 23), B 101
Commutatora, It 113.02(4)
Complaints, B 2.02(5)
Compliance with orders, E 20,13
Compliance with building code, Ii 111.03
Compressiogn members unsupported length,
B 126.02(1) (e}6
Compression ratio (steel), I] 126 02{1}(e)
Concealed (def, 26), E 1
Concrete poles, It 126, 02(1) (b)
Condensers (see capacitora)
Conductance of grounding conductor, F 103.06
Conductors (del. 26-38}, B 101.02, Chap. 116
accessible, B 129,04
attached to bulldmgs, E 123.06(3){c)
attaching, E 142.08(8)
attachment to insulator, B 126.03(8)
bare, B 116.02(3), E 116.03, B 128.07{1)
branch eonnections, I 128.06(2)
clearance {see clearances)
conflict (def a8 & 40), I 101.02, E 124.02(5)
connecting lightning arresters,  119.03
contact, clearance above ground, E 128,03
E 128.10(1) & (2)
high voltage, B 128.10(2)
jointly used pulm E 128.09(6) (c)
supports for, B 128.10(1)
third rails, protection of, B! 128.10(3)
cradles, E 126.02(12), B 126.04(8)
damage, I 116.02
different voltage on same crossarm, I 128,08
expesed to higher voltages, B 116.01(3)
fallen, protection from, K 142.02(8)(b)
fastenings, strength of, K 126.02(6)
fire-alarm, B 124. 03(4)
flame proofm , B 116.02(2)
form of guards, E 116,04(2)
fuges, E 116,01(1)
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fuses in ground, B 116.01(2)
grade of construction, Ib 124,03, E 126.02(6)
B & C, E 126.02(6}, E 126.02(8)
D, D 126 03(9)
» B 126.0

grounded, fuses in, B 116,01(2)
groundmg, instaflation of, I 103,06
grounding, Chap. 103, B 119 .03, E 121.06
guarding, E 112.05, ¥ 116.02, E 116,04
identification, B 116.01(3}, D 128 06{1}, I 129.09
in high temperature, B 116.0!
insulation of, B 112, 05(3)(&), E 116 02(5),

I 123, 10(4) L 123,10(8), B
igolation, ¥ 112, 05(3) E 116.08
lateral (def. 100, 101), E 101.02
lightning prutection, 12 126,02(6) (e}, I 126.04(8)
loading, K 125,01
location in manholes, I 129,04
location of vertical and lateral, E 123.10(1)
longitudinal runs of, proteuted ¥ 128.07(7)
mﬂte(r41.)1% )]3 126.02(6}{a), B 196. 02(9), B 126,04

mechanieal protoction, It 123 10(8), B 129.08(2)
metal sheaths, E 116.04
minimum sizes, I8 126, 02{6)(13)
neutral, & 123, 01(4)
not in condutt B 123, 10{ )
over bu!ldmgs 0 123.05{8) (4}
paired communicatlon, E 126.02{19
protection of, B 116.01, B 126.02(6) (a)2
againag contact E 116. 02(8)
breakage, E 126 02(1) (1) & {6), B 128 02(2)
damp locations, E 116, 05(2} B 129.05(1)
from falling trees, B 128.02(1)
hazardous locations, B 116.68
heat, E 116.02 & (5)
hlgh voltages, K 116.01
magnetic force, E 116.02(3)
menc];azagcal injury, B 116.02(1), E 116,04(1)
overload, B 116,01(1)
sags, E 126.0%( (6}{(d}, B 126 02(10) (a)2,
10126.08(9)(d), I 126. 04(5)
sags, at srme supports, B 128, 09(2)((:)
separation
frem communication equlpment. It 123.09(6)
{rom stored equinment, & 123.02(7)
from signs, B 123.05(5
from tanks, B 123.05(9}
from trees, B 123.02(6)
from wells, B 128,05(10)
in any directmn, Y 123.09¢6)
in manholes, E 129.
on buildings, & 128, 05(2)
on bridges, It 128, 06(
on poles, B 123.0
on racks, & 123, 06(1) (d)
when nitached to bridges, F 128,06(3}
when attached to buildings, E 128.05(3) ()3,
E 123.06(2)
service, Ib 126, 04{5)
Bize for grounding, B 103,06
size, minimum, I 126.02(6)(b), B 126.03(9),
B 126.04(4)(b)
slack, taken up, 0 123,015
span lengths B 128.03(1), B 125.03(4
splices and taps, B 126.02(8){e), B 126.08(4)
storage-battery roems, Chap, 114
strength, B 124,03, F 126, 02 E 126.03, I 126,04
auppurted by suspension meu!ators,
I 123.04(2){c)
supported by trees and mofs E 128.01(8)
tensions, maximum, B 126.02(6)(d)
terminal cnnstructwn, B 129 08(4)
third-rail, & 128,10(3)
trolley contnct B 126,02(6) (1)
twisted palr, E 126.02 (10)
undergrowind, clearunce, of in manholes,
E 129.04(3), I 129.0
guarding of 'Tive parta, E 129,07
location of, B 129.04, I2 129,05
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mechanical protection of, E 129.06, & 129,08
separation of, Il 129, 04(3) IS 129,06(1)
aupports for, "B 129.03 (7}
unusual aupports E 128.01(3)
vertical (def. 169), E101.02, I3 123 09, 128,10
vertical separation, B 128, 0o 2) & (4)
Conduit (def. 35), E 101.02
for grounding conductors, E 103.06(3), K 123.10(1}
grounding, I 103,03, K 108.04, E 103.08(1) & (2),
E 11501(2), & 116,01(8), & 118.05,
E 126.06(2)
grounding noncurrent—carrymg parts, B 103.04
hazardous locations, E 116,05
in stations, B 116.05
service entrance, B 103 02(2)(b)
use of, E 103.06(3), B 115.01(2), E 116.01(3)
E 116,05{1)
Conflict (def. 38, 39, 40), E 101,02
antenna (def. 38) B 101,02
avoidence, B 122,02, E 122 03(8)
conductor (def. 39), B
grade of construction for, D 124.08
how determined, B 124.02(6}
structure (def, 40), & 101.02
Connections, attaching to live parts, E 142.03(8)
Connections to be avmded E. 103.07(4), E 103.10
Connectors (def, 41), E 101.0;
plug, E 111.02(3} & (4), E 118.07(2)
separahle, I8 111,02(:
Constant-current clrcmts (series), It 124.03(1)
clearances for, I 123,01(2)
grade of cunstructlon, B 124.03{1)
insulators for, B 127.07{1)
Construction of
duet system, Fr 129.02
lines and equipment, E 20.10, B 20,12, E 121.01
meankholes, It 129,03
railways, 'E 128.10
Construction, grades of, It 124.03
Contact conductors (trolley), B 124 03(2), B 125,08
(2)(b), T 126.04(7), E 128
surface, E 103.08(3)
Control apparatus
circuit protection for, B 118.01(6), B 113.06(1}
equipment, E 113.06(1) E 117, 01(1)
Control of
oil swiiches, B 111.0
remote, H 117.01(1) E 11702, & 117.06(2),
E 119,02(2)
retating machines, 0 113,01
Controllers (del. 42), K 101.02
arrangement, X 117,01(1}
Cooperation, between utilities, E 122,03(2)
to avold hazard, B 122 02, B 122,08
Caooperative study | 122,08 (2}
Corner poles, B 123.02(2), K 126.02(2)
Corrosion of conductors, It 114,06, I5 126.02(6) (a)
B 126.03{8)(a), hof 126.04(4) (a)
Corrosive vapors, Chap,
Coupled machines, ¥ 113.03(2)
Covers for, enclosad contral equipment
live Earw E 112.06(3)
munholes, B 129. (}3(6)
Cradles, E 126,02(12), It 126.04(8)
Creosoted poles (algns on), 1 121,06(3}
Croagarms
at ends of high grade congtruction, E 126, 02(4)
at ends of transversely weak sectmns, B 126.04(3)
bracing for, B 126.02(4), E 126.03(4), E 126.04(8),
B 128,01(Z)(b)
dimensions, F 126.02(4)(d), E 126,03(4),
E 126.04(3)
double, E 126, 02(4} (e}, B 126,03(4), B 126,04(3)
grade of 0 124.04(2})
grade B & C, K 126 02(4&)
grade D, B 126,03(4)
grade N, I 126, 04(3)
loading, "B 125.0 3(1)
location, IE 126, 02(4) (1), B 128.01(2)
ma.t,erlal E 126.03(4)
minimum size, B 126.03{4)
separations, B 123.09
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size, B 128. 02(4) {d}, E 126.08(4), B 126,04(3)
steel, E 126.0;
Btrength B 126 02{4) (¢}, T 126.08{4}, I2 126.04(8)
Crossings
average pole strength, not applicable, & 126,02(1)
average 5pan not applicab]e E 126,03(4)
communieation over rallroad E 126,08
sup{)ly conductors, & 128,04
trolley contact, B 126.02(10) ()2, T 126,04(7)
c!earances K 123,04
cradles, I} 126, 02(12), B 126.04(8)
double. T 124.02(4)
grade of constructlon at, B 124.02(4), B 124,03,
I 124,04
short-apan construction, 15 126,02(11)
supply lines over, commumcatlou, E 126,02
railways, E 126.02
underground, I 129,04, E 129,05(2)
Curbs, clearance from, E 128.02(3)
CurrenEcarryin% parte (def. 44), T 101,02,
isolatlon, guardmg & marking, E 121,05(1)
Current transformoers, bridging of, I 11601(1),
B 143.02(5)
grounding, B 108.04, E 115.02
secondary cireuits, ¥ 115.01
Cutout
box (def, 46) E 101.02
Cutting into insulation, ¥ 142,03(1){d}

D

Darop locations, conductors in, B 116.05(2}
gruulﬁ}ﬂlng station, equipment in, T 112.04,
Dangerous conditions (see hazardous)
Danger signals, It 148.07(2), E 145,03(1)
signe, Ij 121, 05(3) E 141.02(9)
Dead (def. 47), 1% 101,02
Dead ends, !oadmg, E 125.03(3)(c)
atrength of construection at, B 126,02(1)(d)
use of guys at, E 128.03(1)
Dead-front boards, E 118.07(3)
Defective equipment, E 112,02(1), T 118.01(2)
Defects, in wood poles, B 126.02(1}(d)5,
' 128, 03(1)(e)
record, B 121.0
repurnng, " 121 04(1)(d}, B 143.01(9},
E 143,02(7), B 148.03(7), B 148,04(L1),
E 143 06(7), E 148, 06{7), E 143,07(9),
N 148, 05(14), E 146.02(9), B 146.03(6)
Definitions, E 101.02
Deflecting supports, use of guys with, E 126,02¢1)(f),
E 128.08

Deflection or deformation of supports, T 126.01
Demand factor (def, 48), 01.02
Depth of setting poles, E 126 02 (2) (b)2
Desirability of joint use, B 122,03(3)
Deteriorating agencies, protection against, I 112.09,
E 118,05, E 126, 02(1)((:)8 E 126.02(13}
Device (def. 49), B 101
Diagrams, for chief operator, E 141,02(4}
organization, E 141.01(2}
Dimensiong of, climbing space, T 128.07(1)
B 123.07(5,

working space, I 123.03(2)
Dieconnecting means, (def, 50), B 101,02
Disconnection of fuses, B 117.
Diseonnectora (def, 61), E 101.02

air break, B 117.065(8

alignment, I 117,05{%&)

barriers for, B 112 05(3){9)

capaclty of, E 117.05(1)

for lightning arrester, E 119,02

{for street lamp, I 128.07(6) (f}

identification, B 112.10(1)

lacking of, & BELA 06(2)

opening and tagping, I 142.04(3)

protecting Workman by, B 142.02(9)

rating, X 117.05(1)

use, 1 117, 03 E 117.05(8)
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Digtribution systems, grounding of, Chap. E 103
I 103.02

Double crossarms, E 126.02%4)(9.), E 126,03(4){c}),
E 126.04(3), & 128,0L{2)(b)
Doubls crossings, E 124,02(4) (¢}
Double pins, E 126.02(5)(¢c)
Drainage
for oil-filled appearatus, B 111,06, F 115.04
of manholes, B 129.03(3
of underground systems, B 129.02(2)
Drip pans, B 113.06(2)
Driven-pipe ground (made ground), E 108.08(4) (c)
Ducts (def, 53), B 101,02
alignment, I 1‘2.9 01(2) B 129.02
arrangement, I8 129, 02(8)
clearance {from other structures, B 129,02(4)
construction, & 129.02(1)
dissipation of heat | in, 1129.02(8)
for generator leads, B 116.02(4)
grading of, Ii 129,02(2)
location of 15 129.01(1)
material size and finish, I8 129,02(1)
proteciion of, & 129.02(7)
separation between communication supply,
E 129,02(6)
Dust proot (def. 64), B 101.02
Dust-tight (def. 55), B 101.02
Duties of chief operator, E 142.02{1)
Duties of foreman, E 142,02(2)
Duty (defs. £6-60 inel.), E 101.02

BE

Earth, resistance between ground partand, I8 103.09

Eﬂ'ectlvely grounded {def, 61), B 101,02, = 108, 02,
E 103.02(2){d) & (e)

Effectiveness of ground connection, B 103 7

Electrical strength of insulatars, | '127,03

Electrical supply equipment (def 64), E 101,02

Electn%lﬂuspgéy l;nea {def. 66), B 101.02, Chap, 126,

.02(6

Bleetrical supply station (def. G6), E 101,02
Eleetrieal lines on highway, Chap. 122
Llectric railway eanstructmn, K 1238.1¢
Electric sign {def. 62), T 101.02
Blectrodes, made, B 103.07(3)
BElectrolysis of anchor rods, protection against,
E 128.03(6)
prevention, B 103.07(1)
Elevated parts, B 112,06(3)
Tlevation, working in positions of, B 148.01(8}
Emergenecies, first-aid address book, I 14£.01(3) (a),
IL 144, 2(1)
waiver of rules in, E 20.13{5)
Emergeney, B 20,18(5)
control, 15 113,012}
equipment, It 112,02(3)
illumination, E 111,02
installations, E 20.13(5)
methods, B {41, 01(8}, I 142,011}, E 144,02{1) (b}
rules, B 144.02
Employees, battery rooms, B 143.01(5)
communication systems, avoidance of supply
lines and equipment by, E 145,02(4)
E 145,02(5
duties of, E 142 02(1), & 142,02{2}, E 145.0L(3)
fuses, nbuut E 143.01{4)
mexperlenced and unfit, Il 142,0148), E 145.01(2)
instruction, concerning equipment, iy 141.02(6)
for first aid, B 141.01(4), |5 144,03
pmtecmon of by dlscnrme,ctors. B 112.04(3),
B 142, 02(9). E 142,04
by grounding, E 112.04(3), I 117.04,
g 118,06(2}, I 142.,04(4), E 142.04(6),

2.06
qualification of, E 141.01(5}, E 144.04
rules for, on communication systems, B 145,01
on supply systemas, general, Il 142,
special, B 143.01
supervizion of, T 142,01(4)
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two required, B 141,02(2), B
F 143.08(6)
uninstructed, K 141.02(3)

Employers’
instruction to employees, B 141.02(5)
operating rutes, Part 8
responsibility, I8 141,61(7)
rutes, communication system, Chap. 144-146
Enclosed (def. 67), T8 101.02, T8 112,05, E 112.07,
K 114,01, E 115.04, B 117.08, E 118.07
Enforcement, E 2.02{8)
Enforcement of rules by distribution of rules books,
E 141.01{8){a)
Entering manholes, B 129.02(5)(b)
Equipment (def, 69), E 101,02
accessibility of connections to, IS 128,06(2
and wirerunways, grounding of £103.08, F 103.04
emergency, 1 112,02(3)
for work on live parts, | 112,07
grounding during repalrs, E 112.04(3)
grounding of, E 103.08, B 103.04, E
E 112,04, E 121, os B 280101 {d)
guarding (see puarding )
identification (see ldentlﬁcatlon)
inspection of, E 112,02
igolation, B 111, 05 E 112,05, E 114.01, 115,04,
5 121 05(2)
live, handling of, & 142,03
on poles, K 115,04, E 128.07
permission to work on, B 142.04(6)
Tequest for killing of, 1t 142,04(2)
awitchbeard, E 118,08
tests of, [& 112,02(3), B 121.04(1){c)
Ixisting installations B 20,13
Exists, station and substation, I 111.03(4)
Exposed (def, 74), I& 101,02
comimunication lines, E 140,03
conductors, E 118.01(8)
to higher veltage, E 116,01(3), B 142.03{1)(c)
Extension, application of rules to, E 2{.13,
I 122.01(2)
Externally operable (def, 75), & 101.02
Extinguishers, B 111.04

142.08(4),

103,05,

F

Factor of safety, E 126.02
Factory teats of insulators, B 127.06
Falling objects, & 148.04(9)
Feedera {def. 76] E 101.02
electric railway, I 124 03(2)
protection of supply, Chap.
Fences, [ 111.01(4), E 112, 05(6}((1)
Field rheostats, B 115,06
re alarm
conductors, B 124.08(4)
Tire extin%uishuri, I 111,04, E 141,02(6), & 142,01

Tira hydrants, horizontal clearance, I 128,02(1)
TFire proof construction for supply stations,
B 111.061(2)
Fires, protecting of poles against, E 128.02(5),
& 128.01(1)(a)
Firat mdmilmtructlon, E 141.05{4), E 142,01{1),
03

outfits, | 141.02(6)(1), E 144 05(1) {n)
rules, B 14X 01(3)(b), B
Fittings (def, 77), 10 101. 0
approval, It 20,11
Fixtures, lighting, soclketa and lampholders or plug
raceptacies, K 111.02
TFlame-proofing, T 116. 02(2
Flammable gas and flyings, B 111.01(2)(c),
B 112.04, E 112, 08(1 D 113. 06(2) B 114,02,
E 115,03, B 116.05(1)
Fiash-over voltage {or insulators, E 127.04, E 127.06
Flat surfaces, wind pressure on, It 125.03(2)(e)
Fexible line supports, B 126.02(1)
exible metallic tubing (def. 78), E 101,02
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Floor, E 111,03(5)
surfaces (see mats), B 112.06(3)(f), E 114,06
Fleors in atorage-battery rooms, E 114,06
Flying taps, E 123.02]_52
Foreman, duties of, Ti 142,02(2), E 143.03(4),
E 145.01(5)

Foundation for, ducts, B 129,02(8)
poles and towers, B 126 02(2), B 126,03(2)
rotation machinery, E 111,01(3)

Frame switches, E 113,02(3)

Fumes {gee alzo deterlorating agencies) B 111.01(2)

E 112.04(2), E 114,08

Fuses and Circuit, breakera
arrangement, & 117.01(1}, E 117.07
dlsconnected by switch, B 117,07
enclosure, B 117.08(1), E 117,10
grounding of cases, B 103.04, T 117.09
guarding, I 117. 08(1}. B 117.09, E 117.10
handling of, B 117,
xdentlﬂcatlon, B 11’41 01(1), L 118,
in ground conducters, K 103. ()b(l) E 116.01{2}
Inatallation of, B 117, 01 {1
on switchboard, E 118.06¢2)
where required, B 116. 01(1) B 117.06
working on, B 148,01(4)

G

Galyanizing, B 103 08(4) E 126.02(18)
Garage (def. 79), Il 101,02
Gas, flammable, It 111 01(2), It 112.{}4(2),
E 112.08{1), & 118, 05(2). 114.01,
E 116.08, ¥ 116.05(1)
in unde{i?un% systems, Il 129,03(4), E 143.07(8),

piping for grounds E 103,08(1)
General precautions in operation of supply & com-
munieation lines, Part 3
Supply line operation, Chap. 141, 142 & 148
communication, Chap, 144 & 146
General requirements, Chap, 20
General requirements for supply stations, Part 1
Generail[requgement for overhead and underground
nes, Part
Genetal use switeh {del. 157), K 101.02
Generators {see mutors
leads, E 116.02(3) & (4}
protection of, E 118.01, I 117.06
Gloves, msulat.mg B 112 07(1), KE117.07, E141.02
142,03, K 143.0
Guggles. B 118, 02(4), E 141 02(6), I 142,08
Goed practiee, conformity with, b5 120,01{8)
Grade of
additional requirements (two or mere conditions),
I 124,02(8)
communication conduetars, It 124,02 (3) 124,08
in eperation of supply lmea. T 124.08(8)
communication lines over KRR & supply Hnes,
E 124.02(4)
conductors, B 124,03
conductor fastenings, B 124.04(8)
constant eurrent eircuits, K 124,03(1)
eradles, It 126,02(12)
crossarms, I 124,03 (4), E 124.04(2), B 126.02(4),
E 126.04(8)
fire-alarm conductors, It 124, 03(4)
foundations, E 126. 02(2). B 126,08 (2)
guys,E }132 122.02(8), 126,03(3}, B 126,04(2)

insulators, E 124.04(8), Chap. 127

joint poles at crossmgs, E 125,03(3)
lightning protection wires, It 126.04(6)
neutral, B 123. 01(4)

order of grades, B 124.02(3)

pins, B 124.04(3), I} 126.02(5)

polesnaild to4wers E 124.04(1), E 126.02(1),
rallway feeders, B 124,08(2)

supply lines, E 124.02, E 124,08, B 126,04(1}
gupply services, E 126,04(5)
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supporting structures, B 124,04
trolley contact conductors, E 124.03(2)
under two or more condltluns, I 124.02(2)

Grades of construction

B & C, B 126,02
D, E 126,08
N, E 126.04
neutrals, B 124.08(5)
relative order of, B 124.02(8)
required, at conflicts, 10 124,02(f}
at crossings, E 124. 02{4)
short span construetion, E 126.02{11)
two or more chdlthl’lS, B 124,02(2)

Ground

as part of eircuit, B 121.06(3)
busses, I8 103, 02(2}(b) E 103.06(6)
checkmg, I 108.09{2)
clamps, B 103.08(2)
connections
artificial (made electrode), E 103.02(2) (b},
I 108.07(3), I5 103.08(4
at building servieo, B 103 02(2)
contact surfaces, £ 108.08(3}
direct current, It 103.02(1)
for alternating-current systems, E 108.02(2)
for direst-current systems, K 108.02(1)
Bgas p:%;ng 15 103.07{1)
guys, B 103.08(4){e), E 128.03
individual services, K 103.02(2)
limited piping, 2 103.08(1)
location of (for nencurrent-carrying parts},
I 108.08, E 108.04, E 103.05
method of makmg Kt
multlp!e, s 108, 02(2)(e), E 103 07(4)
number. 108.02(2), K 102.07(3)
piping, £ 103,07(1), B 103, 08(1]
resistance, I 103.09
to building frames, B 103.07{2)
to piping systems, I& 103,07(1)
to railway returns, I8 103.07(4)
within building served, I8 103.04(4),  103. ﬂSSI)
detectors, grounding conductor for, It 103.06(1
where reqmred, Chap. 115, & 115.06
resistance, X 103.09(1)
checkmg E 108.09(2)
limits of, B 108,09
atanding on E 143,08(6)
wire, E 103.08
Grounded (def. 82), £ 101.02
anchor rods, 5 128,08
circuits, B 103.62
eireuits, testing, B 142.02(7)(c
conductor, contmun:y of, E 103 06, B 116.01(2)
switch in, ® 117,08
guys, E 108.08(4){e), E' 128.03
system (def, 85), E 101,02
Grounding, Chap. 193 D 112,01, E 121,01, I 142,06
alternate methods, i 103.07(2)
arresters, I 103, 02(2}(t’} E 103,06{1), I 103,08
J(d), E 108.07(3)(a), B 108.10(1){a),
E 110,04, B 121.06(1)
auxiliaries, "118.03 3)
cable sheaths, & 103.02(2){c)2, E 121.06(2),
E 126.02(7}(a)
eapacity of, F 108,06(2)
cireuits, Chap. 103, X5 108.01, B 103.02,
B 116.0143), ]3 121.06(2 )
clrculljtsm\;o&'ked on, & 118.06(2), E 142.04(6),

eondutetors (def. 30}, IS 101, 02
accessible to public, B 103,06(8)
attachment of, E 103.07, 2 142.03(8)Y(h)
capacity of, It 103.06(2)
continuity of I 108,06
current in, E'103, 02(8}
for condult cabie sheaths and metal raceways,
E 103.02(2} ()2  108.08, E 103, 04, E 103.05,
for ground detectors, E 103.06 (1)
for lightning arresters, I 103,02(2) (), E 108,06
(1) E 103.06(2) d), & 103.07(3) {a), £ 108,19,
ETi9, 04, B 121.06{1)
for lines, B 121.06(1) & (2)

for fixed equlpment B 108.04, E 108.06
E 113.03, B 121,
for portuble equlpment I 163.05
for rotating machinery, E 118.08
fuses in, & 103.06(1), I 116.01(2)
insulation, I 104,06{3)
joints, B 10, 06(1)
material, E 103.06(1}
mecharical protection of, E 103,06(8)
neutrals, K 103.02(2){e)
geparate, E 108,10
size of, If 103,06(2)
switeh in, It 103.06(1)
underground, B 103.06(4)
conduit, B 103.06(5)
canneetions, Chap, 103, E 103.07, E 103.08(2}
coupled machines, T} 113.03(2
devices, & 103,07, E 117.03, I& 141,02(8),
E 142.05(4)
distribution syatems, Chap. 103
effective protection measure, B 103,01
electric systams, K 103,02
electrodes (made grounda}, & 108.08{4)
enclosed switches, It 103.04{4)
equipment, conduit, racewny, | 103.03, E 103.04,
F 108.02(2)(e)2, & 10824
equipment during repairs, B 11& .04(3), E142,08(8)
frames of
lightning arresters, & 119.04
maotors, I 103.04, IS 113,06
switchboard, E 103.10, I 118,06
fuse cases, E 117.09
general, Chap. 103
ground detector, It 1063.06(1)
guya, It 108.08(4) (e}, & 128.03(8}
individual systems, 1 103,02(2)(c)1
in hazardous locations, T 118.05(2)
in stations, B 112,04
instrument cases, % 103,04(3), 1 118,08
instrument transformer, B 115.02
in wet places, I 112.04(2), E 115.03
lightning arresters, B 103.62(2)(f), E 108.06(1
E 108.06(2)(d), B 103 O'I(d){a), i 163.10(1
{a}, B 119.04, B 121.06(1
lightning rods, E 103, 10(1) (d)
lines, & 108, 02 E 142, 04(6)
machine frameﬂ & 113.0
metal frames, T 103, 04, E 112.08(2)
meial poeles, o) 128. 01(1)( )]
metal sheath, It 103.02(2){e}2, 10 121,06(2)
B 126.(}2( (a)
methods, Chap. 103 E 103.08
motor frames, I 103.04, E 113,06
neutral conductors, I8 103,02(2) (e}
non-current parts, £ 103,03, E 103.04, E 103,05,
B 112.08(2), & 113. 05(2) 1 117.09
E 118.08(1), & 119. 04, W 1ot 06(2)
on i'g: r&u) (limited water syslerns) I 103.08(1)

permanent protective measure, E 108.01
portable devices, E 103,

protection in auhwuy work, E 143.08

riser pipes, B 120.08(3)

rotating achmery. B 113.03(1}

scope, I 103.0

small izolated plants, B 103 02(2) ()
supply eonductors,

switch, I 112.04(3), & 117 04
switehboard frames, I 103.04, E 118.06(1)
temporary mstallauun E 20.13 3

to buried metal structures, Tt 103.07(2), E 108.08

(1) & (3)

to limited metallic bodies, I8 103.08(1) & (3)

transformer cases und eircuits (mtelconnectmn
E 108, 02(2)((]) D 108.04(4), 115.01(2},
b 115.02, E 115.0

water pipe connectwns, E 108.06(2), E 108.08(1)

& 4,
wires, B 123.10(8)

Grounds

abandoned, E 108.02(8)
arrangement, 15 103.02(3}, B 103,08, & 103,09
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artifieial (ees made grounds) Guying at a distance, E 126.02(1)(e), B 126.&3(1)«:’
attaching and removing temporary, I 142.04(4), for communication lines at railroad eressing
E 142,04(8), E 142,05 longitudinal, I 126,03(3¥(d)
campleting, B 142,05(4) transverse, It 126,03(3;(d)
lightning rods, E 142.06(4 Guys
e 4 anchor rods, I 128.03(7}

made electrodes, B 108.07(3)
i 5 ¥ attachment, It 128.08(3)
multiple, 1 108.02(2), E 103.07(4) clearances from other wires, | 123,04

relocated, 1 103,02(3) from rails or ground, B 123,08

e L TR fastenings for, I¢ 128.03(4
tests for, T 103.08(2), B 142.02(7) (c) for floxible supports, 1 126.02(0 ) 02310y
or lines 1t expose: ocations, 1. !
Guarded (def. 87}, B 101.02 for steel structure, It 126,02(3)(e)
Guarding, F 103.06(3), E 112.05 general requirements, E 128.03

against deteriorating agencies, B 112,09, E 113,06 grades B and C, B 125-02(3).
(1 D, E 126.08(3)

)
apparatus in manholes, B 120.07(

2) N, E 126,04(2)
arcing and sparking parts, £112.08(1), B 117.08(1) grounding, T¢ 128,03(8)
circuit brealers, ¥ 112,05, B 117,10 guards for mechanical, T 128.03(5)
conduetor jeints in manholes, B 129.07(1) head, for communication lines crossing railways,
conductors, & 116,02(1), B 116.04, E 116,06 E 126,03(3)(d)
eurrent-carrying parts, 1 112,05, E 121.05(1) Inanlation of, B 128.03(6)
equipment, It 113.056(1), E 121.05(2), E 128.07(3} insulators for, I 123.04
grounding conductors, £ 105.06(8) location, 1 1428.08(3)
in hazardowus locations, It 116.06 strength of, I 126.0%(3)(c), I 126.03(3)(d)
lightning arresters, It 119,04 take total load, IE 126.02(33((1), 1 126.03(3)(e)
live equipment on poles, E 128.07(3) E 128.03(2)
live parts, in manholes, I 129,07 nsed with sleel supports, I 126.02(3) (¢}
in storage battery rooms, I5 114,08 woed and concrete, 1 126.02(3)(d) i

of line equipment, & 121.06(1) |
of rotating machinery, B 113.02 :
of supply equipment, B 112,05 H ;
of switchboards, It 118,07 i
of §w1tches, éusﬁe:slazrédot?(rzc)uib-breukers, 11710 Hand clearance, E 128.07(4) i
underground, E 129, Handholes (def. 89), E 101.02 :
manholes, E 148.07(2), I 148.07(4}, B 145.08(1) 13,414 line, specifieations for, It 143,04(6)(e)

tal sheath, It L05(1 . N .
E:tﬁoase:fﬁ b0} ;_1]:2135(25](3 {13_02 Handling connecting lmes,EE 142.03(8)(a)
moving parts, B 112,03, B L17.68(2) Handling live equipment, £ 142,03
noncurrent-carrying parts, 15 112,04(2}, Handling series circuits, B 142.03(9)
T e s tdof, 00, 15 102,01, & 111.01(2)
poles, B 128.07(3) azardous locations (del. » B .01, 4 . )
againgt elimbing, T3 12105, 1 128.01(1) (0)2 B Hzoaa), B e iy 05
againat mechanieal injury, ¥ 121,06, It 128,01 L4, 1 4d, Mokt "
(b) Hazardous locations, conductors in, I 116.05(1)
hwfumigg sigrixlﬂ. E 1211.05([3}.)i Ié }]ﬁs.ﬂl(l)(c) H:ﬁgrgﬁiﬂéé‘é"’élﬁs"%ﬁ;g1)14'°2
shaft s, belts, E 5 .
streeteglpt;'li}:llgls,3%25,14]5.09:?'(2), E 145.08(1) Headroom of passa’gewny and working spaces
suddenly moving parls, o 112.03 Heat (gqglhlag?ﬁ?:f%nl 12.0508), 126.02(8)
glfilrtglil;(i)lz.rdﬁ'i%al}gigi Heavy loading, B 125.02, I 125.08
transformers, B 115.03 Height of pins, It 126,02(5) (a}1
trolley contact conductors, E 123.05(4}{b), High voltage contact condoctoys, If 128.10(1)
Ti 128.10(1) High vnitagges. c:lzearmlce of employees from
Guard zone (def, 88), T 101.02, E 112.06 Highwiya 0n @)
Guards clearance of wires over, E 123.03
clin:ibing, EE}%?ME; 1}(b)2 cl];:atranctg o[‘wireslalog,llgﬂal{;&za.o3
conduetor, 6.0 ohstruction by poles, E E
for floor openingg, B} 111,032 Holstway (def. 81), It 10102
for grounding conducters, T8 103.06(3) Horizontal separalion between line conductors,
for guy wires, | 128.03(5) L 123.06
for tadders, heads of, E 111,03(10) Hydrants, clearance of poles und towers from,
;or live ﬁa;ts, g %13.0; B 123.02(1)
or manholes, I 1283,0;
for poles and Lowers, T3 128,01(1)
for protection of traffie, E 142.02(8}(a) I
{or stairs, B 111,08 :
for trolleys, at railroad crossings, 15 128,10(4) Ice on conductors (See loading), & 125,02
under bridees, I3 128,10(5) Tdentification, I 118.04
for vertical conductors, B 123.10(3) apparatus connceted in multiple, B 122,10
guy, 1 128.08(5) cirenits, & 118.03(8), It 116.01(8)
o g, B 123.05(3) (0 conductors, B 1o8 0
on groundim'; condu'ctor, T¢ 103.06(3) :g;:él;:;g?;' E }12_'1 0(2))
portable, T5 148.03(5) Hnes and equipment, 1 128.07(1), B 141.02(4)
railway, E 128.10(5) ; ' ’
Totating equipment, B 118.02(1) motars, B L
* . poles, I 128.01(1
gtrength, B 112.05 station eguipment, It 112,10
types, E 112.05(3) switehhoard equipment, E 118.04
under bridges, E 128.10(5) Illumination, IS 111,02

Guides, T} 142,02(3) of storage battery roome, B 114.09
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of gupply station, K 111.02, K 116.07

of awltchboards, I8 118,02(2)
Increase in vertical clearance, E 123,03(2)
Indicating position of switches, I 121,07(2)
Induetion regulators, Chap. 115
Inspection and repairs, B 20.12, B 121,04
Inspection of, B 20,12

ground connections, & 103,09(2)

lines, I 121,04

portable cables, E 148.08(8)

protective devices, | 141, 02(7) I 144,06

station equipment, B 112.0

supply lines and equ:pment E 12104

struetures and equipment, B 125,04(1)(b)
Installation, emergency, B 20,13{5)
Instructing employees, B 141.02{4), & 144,03
Instructions to employees, B 141.02(5)
Instrumentis, grounding of, I8 108.04(8), B 118.68

switchboard, I 118,06
InstrmEent transformers, E 115,01, E 115.02,

118.08
grounding, B 103,043}
Inaulated {def, 93), E 101.02
supports, 5 142.03 1
Insulating (def. 94), B 101,02
conduetor supports, I 116.06(2)
conduit or molding, It 128,10(8) & {4} & (6)
gloves, B 112,07(1), E 11707, E 142.08{1)(d),
£'142,03(2), B 143.06(3)
guards, E 112,06, B 118.06(1)
uys from poles, "B 128, G3(8)
ive parts of swltchboards ¥ 118.05(1)
stpports, It 116.05(2)
wearing apparel, B 141.02(8)(a), E 144,05(1)
Inpulation and guarding,  108.06(3)
Insulation, cutting into, B 142.03{1)(d})
dependence on, It 112. 05(3)(e), B 142,03(1) (b},
I 148.04(6)(d)
Ingalation for
conductors in battery rooms, B 114.07
grounding conductor, B 103.06(d)
lightning protection equipment, I 119,06(3}
protection of, E 116.02(1)
services, 1o 126. 04(5)(a)
supply cables, E 126, 02(7) (a)
terminal bases, B 113.04(1)
vertkfgl and lateral conductors, I 123.10(3) &
Insulutur.s. arcmg at, B 127,08
arc lamp disconnectors, E 128.07(5) )
at crossings, & 126. 03(7)
factory test, It 127.06
flash-over voltages, B 127,04, E 127,056
for communiecation lines at crossings, | 126.08(7)
for conductors entering stations, B 116.02(4)
for econduetors in damp places, 1 116,06(2)
{or conatant current eireuits, I8 127.07(1)
for guys, K 128.04
for nominal ling vnltage, B 127.07(3)
for apan wires, E 128,
for suspension, It 128, 07(5)(9)
grade of, I8 124,04(3
grad(]eaBle 127, 02 E 127.08, B 121.04, E 127.05,

grade D, B 125.03(7)
in strain position, B 127,08, E 128.04
material and working, B 127,02
gelection of, B 127,07
atrain, I 127.08
atrength, electrical, & 127.08
puspension, increased clearance for, B 123.03(2),
E 123.04(2)
test voltage, B 127,05
wet process, E 127,02
Intensity of Hlumination, E 111,062
Intent of rules, realization of, & 20.13{2}
Inter-connection of transformer, B 103.02(2)(b)
Inerpretation of rules by employer or authorized
agent, B 141,01(1)(b)
Interior conduit grounding, E 108.08, E 103.04
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Interior wiring system, or grounding of, B 108.08
E 103,04

Introduction, 1 2,01, 5 103.10

Isolated (def. 95), E 101,02
awiteh in grounding conduector, B 103.06(1)

Taolated plants (def. 96), B 101.02, E 108.02{(2)(e)1

Isolating live parts by elevation, B 112.05
switchboard equipment, B 118,07(3)

Tsolating switch {def, 97), E 101.02
Isolation by elevation (def. 98), E 101.02

Isolation of, batteries, K 114,02
conductors, It 116,03
cireuits, B 116,01(3)
llghtmng arresters, & 119,02(1)
live parts by elevation
eommunieation lines, B 128,08(1)
conductors, B 116,03
fuses and switches, E 117.1¢
lightning arresters, B 119.04, I 119.05(1)
motors, E 113.06
noncurrent-carrying parts, T0 121,05(2)
ofl switches, E 117,02
overhead iines and’ equipment, B 121.05
station equipment, B 112.08
suddenly moving parts, It 117.08(2)
transformers, B 115.03, E 116,04

J

Tointly used poles, at erossings, K 125.03(3)(b)
extensions on, B 122,01(2) (b)
steps on, B 128.01(1}(e)
Jaint poles
conductors on, i 128,10(4)
grades of construction at erossings, B 125.08(3) (b)
Joints, in conductors, ¥ 116.06, E 126.02(6)(e),
B 126.02(7)(2)8
in grounding conductors, £ 103,06(1)
Joint use (def. 99), E 101.02
poles, It 122,03
Jurisdiction of municipal code, B 2,04(4) (b}

K

Killing eireaits, B 142,02(4) (c) £142.03(5), B142.04
equipment or lines, B .04
lines, E 142,04
parts, It 142.08(6)

L

Ladder space on building, IE 123.05(3)(b)
Ladders
guards for, B 111.03(10)
metal reinforced, B 142,03(1){f)
portable, B 142,02(9)
Lamps
c!earance of, on jointly used poles E 128.00(6)}{c)
disconnestors for, & 128.07(6)
handling of, I 128, 07(5\(1)
in battery rooms, B 114,99
loeation of, B 128.07(5)
suspension for, B 128.0/(5)(d)
Lanterns, B 111, 02(2)
Lateralﬁulnzguctors {del. 100), E 101.02, E 123,08(3)
a

Lateral and vertical conduetors, I 123.10(4}

Lateral working space (def, 101), I& 101,02, K 123,08,
E 123.10(1)

Laterals, E 129.02(7)

Latticed structures, Il 125.08(2) (e}

Legal authority and requirements, Chap, 2

Laws (quoted or referred to), Chap. 123 B 2.02(8)
{a), B 2.02(4)(b)

Leakage irom live parts, B 117.09
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Levals, arrangement of relative levels, B 122,01
Levera, pmtectmn from suddenly moving,
E 112.03(2), E 117.08(2)

Lighting, B 111.02

branch circuits (defl, 12). E 101.02

emergency, B 111,02(2)

fixture—

in stations, E 111.02, E 116.07
outlet (def, 120), I 101,02

Lightning arrester {(def. 103}, E 101.02, Chap. 119

charging of, & 11%,05(2)
dlaconnectmg, E 119,02
ground conductors, E 103,06(1)

grounding, E 103. 02(2)(d} K 103.06(2), K 108.07

103,10, I 118, 04 B 121.06(1)

guardmg, B 119.05(1)
inatallation of, B 111.05(4), E 119.01
location, E 115.01
on poles, B 128.07(2)
requirament for in stations, I 119.01
where required, I 119.01(1

L1gbtni]§_}1g %Jrote%tmn wires, It 126.02(6){(c),

elesrance of, ina.08
Limited metallie atructures, grounding of,

03.08(
Line conductors (def 104), T 101.02
clearance on poles, 1i 123.0
Line insulators, Chap, 127
Lines, aceessibility, & 121.08
communication (def, 24 and 106), E 101.02

conatruction of, rencral, It 120.01(3), B 121.01,

B 121.02, k143 04(10)
design of, It 121,01
electrical suppﬁ( (dui 65 and 106), B 101,02
grounding of (6)
arding of, 1 s
ﬁ:ndling of, B 142.03
inspection H 20 12, 1§ 121,04
In trees, K 123,05(T)
isolation, E 121.05
killing of, B 142.02(4) (¢}, Ib 142, 03(5), & 142,04
near stored mater:al I 123.05(8)
near welts, B 128.05(10)
out of serviee, E 121.04
over tanks, E 123.05(9)
relation of, Chap.
relative levels 1 122.01
atandardlzatlon of levels, B 122,01(1)
atringing of, E 143.04(10)
tests of, E 121,04 (1)(c}
Live (def. 4), I 101,02
Live electricalﬁmrts. K 148.08(3)
equipment,
lines, handling, T 142.08

not worked on, climbiog space of, I 128.07(E},

L, 128,07(6), IS 123.07

7
permission to Wwork on, K 142,.04(5), | 142.04(7),

B 142,04(8)
uest, for killing of, B 142,04(2)
seﬂes aircuits considered ag, & 148,05(4
Live or moving parts, cave nbout, E 143.01(3)
Live parts, B 112,07, & 142

care about, E 143.01(3), & o} 143.04&6) E131144250%1((2€S)

care when exposed to, E
I 142, 03(3} F 143.01(3), D 1 04(6)
guﬂrdmg or 1soi<)lted 112,05, F 118.02, [8'114.04,

hnndlu; in subway operations, E 143.08(3) &
hundlmg of, E142.03{1), E 142,03 (}0).}3 146.01(6)

isclation by elevation, 10 112.0
repairing in subway opemtiom. E 143.08(7) (a)
touching of, B 142,03{1), Il 143,04(7)
treat everythlng as glive, B 142. 01(6)(a)
underground guarding ol' E 129.07
hu.ndlmg of, It 143. 08(3) B 148.08(7)
repairing, F 143, 08(7

when to kill, B 142, 02(4)(c), E 142.03(5), T 142,04

working spaca ahout, B 112,
Loading, Chap, 126
dead ends, D 125.08 (8) (e)

districts, B 125,01
flat surfaces, B 125.08(2){¢)
for conductors, B 125.02
latticed structures, E 125,083(2) (c)
supports, longitudinal, E 125.G3(3)
transverse, B 125.08(2)
vertieal, B 125,03(1)
troltey contaet conductors, T 126.08(2) (b)
Loads upon
line supports, E 125.08
Local electrical regulations, 1 2,02(4)
Location of {def. 107, 108, 109), I 102.01
buckarms relative to working space, B 123.08(4)
climbing space, B 123,07(1)
conductors relalive to working space, E 123,08
eonductors vertical and lateral, B 128.10(1)
diagrama, B 141,02(4)
equipment in climbing space, B 123.07(4)
guards, B 152.05(3)
ligihtning arresters, 1 111,05(4)
ol switeh and civeuit breakers, B 111,05{1)
regulators, 5 111.05(2)
transformers, K 111,05(2), E 115,04, i 128.07
vartical and lateral conductors, B 123.10(1)
working space, E 123.08
Locking switches, B 117.05(2)
Longitudinal, conductors or runs
loading, E £25,03(3)
-runs, climbing space, T 128,07
strength requirements, prades B & C
concrete poles, B 126.02{1} (b}
conductors, B 126.02(5)
erossnrms, B 126.02(4}(c)
guys, B 126, 02(3)(9)
mesgengers, I 126.02(7)(a)1
methed of prowdmg, B 126.02(1){e)
ateel pates, B 126,02(1)(c)2
wood poles. B 126.02(1)(d)2
strength requirements, grade D
conductors, E 126.03(9)
crossarms, B 126.03(4)
guys, B 126.03(3{d)
insulators, It 126,03(7)
messengers, B 126.08(10)
pins, B 126.03{6)(b)
poles, E 126,03(1)
strength requirements, grade N, T 126,04
Loss of contact at railroad crossings, 18 128.10(4)
Low-voltzi[i(é,&rc‘:ltuctinn (def, 111), B 101,02,

release (def. 112), K 101.02, E 118.01(5)
I/R for compression members, I 126.02(1){c)

M

Machinery, foundations, £ 111,01(3)

Machines
care nbout, E 143.01(2)
coupled, E 113.03(2)
protection from acecidental starting, B 118.01,

B 143.01(2}

Made electrodes, It 103,07(3), E 103.08(4)
contact surface, & 108,08 ') & (4)
installation of, I 103.08(4
guy 23 ground B 103.08(4)(e)
limited water systems, E 108.08(1)
number of, & 103.09
on water aystems, B 103.08(1)
resistance, B 00
wood pole grounds, Ij 103.08(4)(d)
extra for huried structures, I0 103,08(4) ()}

Mugnetie forces on conducior, & 116,02(3)

Maintaining service, E 142.02(7)

Maintenance of
clearance, I 123,01{5)
lines and equipment, B 20,12, K 121.02
overhead and underground lines, B 20.12
stations, B 112.0
steel poles and towers, T 126. 02(13)
wood poles, B 126.02(1){d)
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Making protective grounds, E 142,06

Manholes (def. 113), B 101,02, E 120,03
avoeld smoking in, I8 143, 07(5}. L 145.08{4)
avoid use of Hames in, I 143.07(6), B 145.03(4}
cunductorlocntmn m, 129, 04, I8 159 06, B 129,07
construction of, E .03
covers, It 129. 03(ﬁ
dimensions, B 129, 03(2)
drainage, E 129.03(3)
ducts, entrance into, B 129,02(6)
entrance to, I8 120.03
guarding live parts in, It 129,07
guards and guarding of, E 129.06, I 143.07(2),
E 143.06(4), B 14».03(1). T 145.08(3)
ointly used, 15 129.02(6)
ocation of, £ 129, 01(3}, I 129,03
minimum strength, B %9, 08(1)
opcmngs 15 129.03(6)
precautions w1th ﬁre, B 143.07(5), It 145,03(4)
strength, B 129
supporting cabies. I 129.05(7)
supports, I 129.03(7
ventllubion. B 129, 03{4)
watchmen for, i 143.07(2), E 145.08(1)
working space, Il 128,03 (2) ()
Manual (def. 114}, B 101,02
operation, E 117.03
Manufacturing processes in stations, E 111.01{2) (b)
Marking of
insutators, I 127.02
poles, 1 121.06(8)
Master service (def. 142), E 101,02
Materials for
ground eonductors, B 103 06(1)
awitchboards, Ii 118.02
Mats, E 112, 05(8) (1)
Mats, {floors and platforms, insulating, as
guards for live parts of
machines, If 112, 05
station equipment, D 112 05(33), B 112, 07(1)
L 117.07, B 142,

7,
5w1t.chboards, i 118.07(1)
awitches, I 117.10
Mechanieal protection of conducters, 11 103,06(3),
I 113.01(6}, B 116.02(11), I3 123,10(3)
Messengers, repeating oE I 142, 01(12)
Messengers, B 126,03(10
eommunication cable, I 126,02(8)(b),
I 126, 03{10(u)
communication conductors paired, E 126.02(10)
(a), & 126.03(10)
groundcd eﬂectively, E 108.02 (2}(d) & {(e)
sag, B 126.02(10)(a)2
size, Ib 126.03{10){(a )
gpecially instalied cable, B 126.02(T)(a}l
sirongth, B 126.02(91{b}
Maupply cable, | 126.02(7)
ela
cabinets grounding, T8 117.09
poles, I 126.02(1)
grounding of, 15 128.01(1) (d)
guarding of, E 128.01(1)(d)
use of guys w1th B 126 03{3) T 128.03(6)
Taceways, groundmg of, i
protection of conductms L 123.10(3),
E 123.10(4){b), I 123, 10(6){n)
protection of control efrcuit, I 113.01(6)
gheathed eable, B 116,04{1}, E 128.01(3),
Iﬁ: %24 03( I}J 126, 02(‘?)(a), L 126,02(3)(a},
clearances, ¥ 123,01(3)
Meters, cara about live parts, B 143.0
current-transformer secondary, E 103.06(2)(0).
B 143.02(6)
open cireuits at connections, B 143,02(4)
reporting defects, It 148.02(7)
special tools, E 148.02(6)
taped joints, B 143.62(2)
wabezé)grEuund connections mear, E 103.07(1) &
shunting of, E 108,08(1)

Methods of prftectlve grounding, Chap. Il 108,

Metbods of gonuection to ground, E 103.06,

of eonstructmn. E 20.1 EE
of first-aid instruction, E 141.0
of providing longitudinal atrength, E 126.02(1)(1)

Minimum
clearance for live parts, E {7
pole sizes, i 126.02(1}{d}§, E 126, 03(
sizes of conductors, E 1260 2(6)(b), B 126 03(8),
13 126,04(4) (b}
sizes of crossarma, I 126,03 (4){b)
Miscellanecus requirements for overhead lines,
Chap. 128
Modification
of rules, B 20.18{1)
Moiature and weather, T 111.01{2) (e}, It 112.09
Moelding, wooed, I 123,10
Motor cireuit switch (def, 115), E 101.02
Motor generators, control of, B 113. 01{8)(c)
Motors and generators, B 113 01, E 113.06
control devices for, & 113 01 I 118, 06(1)
enclosed type, E 118, 06 (2
guards for live parta of E 113.02, & 118.05{1)
fdentification of, T 112
in hazardous Iocatmns, E 118.08(2)
leads of, E 113.04(2}, E 118.05(1)
location, B 113,06(2)
speed limits for, K 113,01(3)
starters for, & 113.06(1}
terminal bases, E 118.04(1)
Moving parts, care about, I8 14301 (8)
guarding of, B 112,03, It 143 ()1(3)
protection agnmst, E 117.
Multlple made grounds, ¥ 103. 02 (2) (e), E 103.07(8),

crommgs, B 124,0 (c)
grourﬁdibéﬂul)ﬂa 02{2), E 103.02(8), B 108.07(3),
Municipal codes, jurisdiction, T 2.02{4}{b)

N

Name plates, E 112.10
Nature of ground conneetions, Chap. 108
Neutral conductors, grounding of, T 108,02,
I 108.02¢2)(e), It 128,01{4)
clearance, B 128,01(3]
use of cireuit breakers on, I} 116.01(2)
New construction (def, 117}, E 101.02
N-grade construction, It 126,
Noncombustible constructmn. E 111.01(2)
Noncurrent-carrying parts
grounding, I 103.03, E 103,04, i 103.05, B 112.04
lrames ol‘ gencrutors, cases of transformera,
E 0d(2), B 113.05{2), B 118.06(1),
E 119.04
metal conduit, eable sheath ete,, B 121,06(2}
where leakage Is liable to oceur, & 117,09
fsolation guarding and marking, I 121,06(2)
Notification
aeronaubies commhaswn, T 122,08
ather utilities, K 122.02(2)
Number of made grounds, & 103.02(2)(e),
E 103.07(3)

o

Qbstructlon of highway, E 123.02
Obstruction on poles, & 128.01(2) (g}
0il filled apparatus, E 111,06
lightning arresters, & 119,01
raquirement,a for general, I 111,06
switches, B 1170
transformers, I 115.0
Oll pwitches, B 111, 05(1], I 117,02
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Omissfon of guys, communication line crossing
E 126.03(3)(b)
Open communieation conductors, B 126,02(8)
Open circuits, B 143.02(4)
Open wire communication lines, B 128.08(1)
Open wires {def. 119), T 101.02
Operating
lines and equipment, E 20.10
routine, B 142,02
rules, £ 140,01 to B 145,08
application, E 140,02
scope, B 140.01
Operation, at stations, E 142.02{4} (b)
of electrical equipment and lines, T 140,01
Order, of grades of construction, E 124.02(3)
Organization diagram, I 141,01(2)
CQutlet {def, 120), B 101,02
Cutline lighting (def, 121}, It 101.02
Overhead and underground lines, Part 2
accessibility, E 121.03
design and construetion, E 121,01
Installation and maintensnce, B 121,02
Overhead lines, operation, b 143.04
grounding when worked on, B 142, 04(6)
miscellaneous requirements, Chap. 128
precautions in climbing structures, ¥ 145.02(1)

P

Painting steel poles, Fi 126.02(1)(c)8
Paired conductors, E 123.06(1)(s), B 126.02(10},
F 125,03(9) (o)
Panelbeard (def. 123}, I 101.02
Parts to he gmunded, 1 121.06(2)
Passagewsnys, It 111,03(5)
guarding equipment near, B 112.05(1)(b},
E 118.07(1), E 119.01(2)
Penalties, E 2,02(3 )
Pendants (gee alzo portables), B 111.02(8)
Permanent supporbing surface for worleman,
E 112.06(1)
Permanently grounded (def. 124), 18 101.02
Permission
to work, F 142.04(5)
Phase, failure, ¥ 113.01
Physicians, addresses, B 141.01(3), K 144,02(1)(a)
Pine poles (see poles)
Pins, grade of, & 124,04(3)
grades B, C, E 126.02(5)
grade D, 'F, 126. 43(6)
materlai K 126.02(5), I 126.038(6)(a)
gize, B 126 L02(6), It 126.08(6){c)
gtrength, I 126,02, B 126,03 (8) (b)
Ping and conductor fastenings, T 126.02(5)
Pin spacing, I8 123,06
Pin type insulators, B 126.,03(7)
Pipe c(ﬁmectwns for grounding, B 103.07(1),

103.08
slze fﬁrﬂ)ﬁ;de ?ls);ctrodes, E 103.07(8), & 103.08(4),
syatem grounds, E 103.02(2){e), E 103,07(2}
Platforms, insulating (see mats)
protection of, It 111,03
Plug connectors, T 111,0243), E 118.07(2)
Plugs, attachment, E 111,02 (4)
Plug type switchbuurd, I 118.07(2)
Polnts )
of attachment of grounding conductors, E 103.02,
¥ 103.08
A.G. systems, E 103,02(2)
D.C, systems, I 103.02(1)
Pole faca (def, 126}, & 101.02
FPoles
attachment of guys to, & 128.03(3)

clearﬁnnes ;:i;)m, conductors, B 123.05, 1 123.06 ,
B

from hy;irnnts, B 128.02(1)
from ralls, | 123,02{4)
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from street corners and curbs, E 123.02(2)

E 123.02(3
rubbish, B 123. 02{5} E 128,01(1) (a)

climbing of, £ 128.01(1 )(b)2
comimunication, I 126.02(1), E 126.03(1),

E 125.04(1)
conerete, B 126.02(1)(b)
deflection and deformation of, B 126.01,

B 126,02(1)(6)2
depth of setting, It 126. 02(2) ()2, B 126,03{2)
eguipment on, It 128,0
exposirs to fires, B 123 02(5), It 128,01(1)}{a)
flexible supports, E 126, 02(1)( 12
foundations, B 126.02(2}, D 126,02(2) (b)
grade of, E 124,04{1), I 126.02(1)
groundmg, E 128.01(1){d;
guards for, B 128.01{1}{b}1
guys, B 126.02(3), B 126.03(3), B 128.08
hand clearance, W 128,07(4)
identification of, Bt 128. 01(1) (f), B 128,07(1)
jointly used, grades of B 1 }

relative conductor levels. E 122 01
supply communication cirenits, E 122,08

loading, E 125,03
tocation of, E 123,02, E 126.08(1)(d), E 128.07(2
ton; itudinﬂlstrength of, speuialcase& E 126.02(1
maintenauce, I 20,10, £ 128,
minimum sizes, E 126,02 (1)(d)7 E 126.08{1)(1),

E 126,03(1)(h), E 126,04(1)
obstructing traffic, | 123.02
obstructions, B 128.01(1)(g)
precautions when climbing, F 148,04(2),

B 145.02(2)
protection against climbing, B 128.01¢1)(b)2,

 143.04(2), IS 145.02(2)
against fire, 128,01 (1)
against mechanieal in]ury, E 128.01(1)(b)1

protective coatings, E 126,02
selected, I 126.02(1)(d}85, E 126,08(1)(e)
settings, B 126.02, ¥ 126.03(2)
apliced, E 126, {}2(1) d)7, E 126.08(1) ()
steel, Ii 126,02(1) (e}
ﬂex:hle B 126.02(1)(f)2
foundations, E 126.02(2), & 126.08(2)
atrength of, K 126,02, E 128,03, E 126,04(1)
at angles and dead ends E 126, 02(1) (g)
for grades B and C, T 126.02(1)
for grade I, E 126,08
for grade N, E 126,04(1)
when used ]ointly, E 124.04(1), E 128, 02(7}(5)
stresses in maximum, B 126,02 (1) ()4,

I 126.02(1) (d)4, E 126 02(2)(b)1
tesﬁirﬁ of, l;).efore climbing, E 143.04(2),
top dlamater B 126.02(1)(d)6, B 126.03(1) (1)
warning signs, F 121.05(3), E 128.05(1} (c)
wood, I§ 126.02(1)(d), B 126.08(1), & 126.04(1)

Pole steps, B 123.10(1), ¥ 128.01(1) (e}, E 143.04(8)»
E 145.02(2)
Porcelain, bushings, B 113.04(2)

insulators, Cha.p. 127, E 128,04

sockets, I8 114,09

terminal bases, E 113,041} & (2)

Portable appliance (def, 126), It 101.02

cables, inspection of, B 143.0 8(8)

devices, grounding of, B 103.05

handling, B 143 08(9)

equipment, grounding of, E 103.05, B 103.06
Portable, eable connectlon for, E 111.02(4)

grounding, E 103.0

ingtallation of, B 111 02(4}

in aubway nperahon, I 143,08(9)
Paosition and connection

of awitches, 5 121,07(2) & (8)
Por.heads, use of, B 116,64(1), E 129. 08(4) (b}
Power circuits in central office, E 145,01(7)
Prime movers, spead Limit for, & 113. 01(1)
Private plant grounding, E 103.02(2)}{c)1
Proceeding with work, B 142.04(7) & (8)
Frotecting, arcing parta. {sce puarding), £ 112.06

circuits, E 116.01(1), E 116.02,'E 117.06
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conductors, longltudinal runs, I8 123.07(T)
vertical runs, B 123, 07%8) T 123, 10(8)
control csrculba E 113.01(6)
ends and jol nts E 116.06
moving parts, 112, 03, B 117 08(2)
station equipment, Chap. 3, E 117.08
trafic, B 142.02(8), £ 143 04(3) I 145, oz( )
working by groundmg, B 112.04(3), E 117.04,
E 118,06(2), B 142.04{4). E 142.05
by switches and disconnectors, B 142,02(%)
Protection against, arcing insulator, E 127.08
arcing of underground cable, I& 128.06(1}
deteriorating agencies, E 113,05(1)
rain and falling objects, B 111,08{3)
Protection
low and under voltage, It 113,01(4)
of conductors, B 108.06(8}, E 116.01, & 116,02(1),
It 129.08(2)
of control cireunits, 1 113,06(1)
near ground, B 123,10(8)
of exposed communication lines, B 128.08
of longitudinal lines, E 123,07 (7}
Protective, arrangements of equipment, Chap. 112
clothing, B 142.01(8)
covering
for metal parts, It 126.02(13)
{for steel supporting structures. B 126.02(1} (e)7
devices, B 141,02(6) & (7), E 144,06
groundmg, Chap. 163
grounds, mukmg, E 14205
methods, B 141,0
Pulling cables. B 143 07(6), B 145.08(6)
Punecture voliage for insulators, B 127,04, K 127.06

Q

Qualifications of employces, E 141,01(5), B 144,04
Quatified (def. 127}, E 101.02

Qualified guides, E 142.02(8)
R
Raceways (def. 128), K 101.02
Racks
on communication at eresgings, E 126.03(5)
on supply lines, vettical E 123.05(2}(Q)

climbing space for, I 123,07 ('T)
Railings, B 111, 03(‘7) E 112.05{3)(c)
grounding, B 112 4(
guards for sw1tchhoards E 118,07(1)
on machines, I 118 02(2)
Railroads
clearance of wires over, E 123,03
inereasad vertical clearance of lines over, E: 128,08
(2) & (B)
tracks, horizontal clearance to poles, B 128.02(4)
Rails, clearance of poles from, & 123.02(4)
Raflway construction, E 128.10
assurance against loss of power, B 128,10{4)
at railroad crossings, K 124 03(2). E 128.10(4)
guards under bridges, E 128,10
high voltage contact conductors, E 128.10{2}
supporta for contact conductors, b 128,10(1}
third rails, & 128.10(3)
Railway crossings. by electric railways, B 128-10(1}
clearance of conduetora above rails, E 128.0:
of trolleys above rails, E 123.03(1)
grade of construction at, E 124,03, E 124,04
Railway, feeders, grades of constructmn E124.03(2)
Rain-tight {def. 129}, E'101.02
Ratio, of fAashover to puncture voltage, | 127.04
Readily accessible (def. 130}, E 101.02
Readjustment of sags, I 123.69(2)
Realization of intent of rutes, B 20.13(2)
Receptacle outlet (def. 131}, E 10102
Reconstruetion (def. 132), K 101,02
Record of defects, B 121,04(1)(d)
educed clearance of neutral, I 128,01(4)
Heduction ln number of wl:w, permm!lble,
E 126.08(8)
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Redwood polea (see poles }
Regulators, Induction, E 111.05(2), B 115.03,
E 128.07(8)
Reinforced conerete poles, I 126,02(1}Hb)
Relation between various classes of lines, Chap, 122
Relative levels of wires, It 122,01, E 123.09(1)(a)
at erossings, K 122.01(3)(a)
minor extensions, B 122,0L(2) (b)
preferred levels, B 122,01{2}{a}
supply and cominunication lines, T 122, 01{2)
supply lines of different voltage, E 122.01(3)
Remote control, E 117.01Q1), E 117,02, B 117.05(2),
& 118, 02(
Removing ground, B 142, 05(5)
Repairing and ingpecting, B 2
Repairing, lines, & 121,04{1} (e) L 126.08(11)
atation equipment E 112.04(8)
subway equipment, E 148.08(7)
Repeating messengers, 5 142,01(12)
Replacing equipment, E 121.04(1
Rer.t};}lgl dﬂng(eﬁl';ma conditions, B 143.06(7),
Reporting defecta E 148.02(7), E 148.08(7),
® 143.04011), E 148,05(7), B 149.06(7),
E 143 07(9 ¥ 143,08(14), | 145.02(8),
E 145.03(6
trouble or elrcults, B 143.01(8)
when lines are clear, B 142,04(9)
Requirementa for
in atatlons, E 110,01
overhend and underground lines, Part 2
rooms and apaces, E 111,01
stations and substations, Part 1
two workmen, 2 141,02(2)
Realstance davices, B 115,06
loeation, B 115.08
Registance of ground connections, E 103.09
Responsibility, between officials and employees,
E 141,01(2)
designation of, K 141.01(T)
translerring of B 142, 04(9)
Restoring service, B 142.02{h
Resuscl}%a{?fé;orﬂ shock, T6 141.01(4}, E 142,01(1)

Rheostats, Chap, 115, E 115.05, B 117.01(1)
location, E 116.05

Rights-of-way, constructlon on fenced, X 124,08

Rigld conduit (def, 36), It 101,02

Rizers, E 128.08(8), E 129, 08
clearance above ground ¥ 123,03(3), & 120,08
grounding, E 121,06(2)

Rivets, B 126.02(1}{c)

Roads, clearance of wired along and over, I 123.08

Roadw%y. clenranee of wires and conductors ahove,

for electric ral]wny. E 128.10(1), I 128.10(2)

Rods, anchor, E 128.03(7}

Rod size for made grounds E 103.08{(4)

Roofs, attaching conductors to, I 128,01(8)
conductora crossings, B 128.00{3)

Rooms and spaces, B 111.01

Rotating equipment, Chap. 11,

Rotating, machmery, Chap. 113 E 111.01(8)
attendance of, Ii 141.02(1
grounding of, E 108.03, T 103.04, E 103.06

E 118.03(1)

grounding live parts of, E 118,02(2)

R g‘;lardmg moving parts, E 112,03
ul
glov&}g, E 011‘2}07(1), E 117,07, E 142.03(2),
mats, E 112 05(3) ()

Ruhbbish near poles, E 128,01(a})

Rules, %}nﬂ: of, 2 141.01(1), E 141.01(3), F 144,01,

02(2)
enforcement of, E 141,01(1)(a), B 144.01
for employees, comraunication systems, Chap,
144, Chap. 145

supply systems, Chap. 142, Chap. 143

interpretation of, I 141, 01(1} (b) E 144,01(8)
Rural diatricts (def. 134), B 101.0

aupply lines in, B 124.08
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8

Snfesuppnrha for workmnn. E 143, 04(2),E 148.04(4),
E 146.01(4), E 145.02(1)

Safety %ppllances. furnishing, E 112.07, E 141,02 (G).

uee of, I 142,01(7)

Safety belts, ins| octlon oi L 141,02(7), B 142, 01(10]
provision of, 10) E 144 05(1)( )
use of, I5 142 01(10), 145.01{4)

Safety loops on ladders, E 111,08

Sags (def 135}, B 101,02
basis of computation, I 126.02(6)(d)
communication lines crossing contact conduetors,

B 126,02(10) (b)2

conductors on same support, I 128,03(2)(h)
different, on same supports, E 125.09(2)(c)
grades B and C, B 126,02(8)(d), It 126,02 (10) (8},
E 126.02(10) (b
D, I 126, 03(9;(&), 126.08(10) (b}
N, B 126.04(b){c}
increased clearance Eor, E 128.06{1)(b)1.b.
messenger, B 126.02(10)(a)2, E 126.03(16}(b)
readjustment of, & 123,01(8), E 123,08(2) (c)2
gervice leada, It 126.04(5)(c)
Scope of code, E 2,01
grounding, I 103.01
on lines, & 120,01
operating ruies. E 140,01
atations, E 110.0
Sealable equlpment (def. 136). E 101.02
Sealing conduit, hazardous locations, E 116.05{1}
Sealing laterals, E 129,02(7)
Secondaries
grounding of, E 103.02
instruments transformem, E 108.04(3), & 115,02
Selection of insulators, 07
Separate, pole lines, E 12 04
grounds and ground conductors, E 103,07,

E 108.10
Separation in sny direction, E 128.09(8)
Separation of, bare parts, E 112,06, It 118,06(1)

cables underground, B 129.02(4), B 124,056 .
circuits and equipment on joint poles, E 123.09
communication and supply lines, E 122,04
communicatlon eguipment and supply lines,

E 123, (5)1 d . .

communication lines and su equipment,
3,00(5, PRy e

conductors, nnd noncurrent-carrying parts,
E 123,09(5]

. at supports, E 123.06{1)
attached at bridges, IN 123.06(8)
attached to. buildings, B 123, 05(8) (c),
E 123.06(2)
in manholes, I 123.04(3)(c)2
not ¢arried on crossarms, B 123.09(4)
of different voltages on same crossarm,
E 128,06(1) (¢}
of aame voltage classification, X 123.09(2)
on horizontal crossarme, I 123.08(2)
on poles, B 123.06(1)
on poles aceording to aags, B 128.06(1)
on racks, E 123,06{1)(d}
underground, I& 129,04 (3)
vertical, B 123. 06(1), E 123.09
crossarms, B 123.0
duct’ syst.ema. supply and communication, .
5 129,02({5)
pole lines, E 122,04
risers, commumcntmn and supply, E 129.08(1)
vertical, B 123.0! :
Series c:rcults, cloarance for, E 123.01(2)
grade of, E 124.08(1)
hnndling of, E 142, 03(9)
position of, E 123.06(1)(e)
precaution when worked on, E 148.05(2},
E 143.05(6)
reporting de[ecta. F: 148. L
testing of, E 148.06(5)

WISCONSIN ADMINISTRATIVE CODE

Serfes generators, K 118.03(2)

Series lampa
brldging of, 10 148.66(4
discunnectlon, E 128.07(5) (), B 143.05(6}
handling of, I 143.06(
installation of T 123, 07(5)
on poles, B 1 3 7 (b,
suspenslon of, It 128,07(5)
work on, E 143.05
Barvice Edef. 138--146), K 101,
eable (def. 139), E 101, 02 D 126 0453 (d)
conductor (def. 140), & 1
conduit, grounding, 103 03
crossings, grade of construction, I 124.0:
drops, cabted (def, 141), & 101.02, I 126. 04(5)((1)
connections of, B 178, 06(2)
supply, B 126.04(5)
entrance (def 142 and 143), E 101,02
equipment {def. 144), & 161,02
hazard by interruptlun of, 1 117,06
fnsulation, E 126,04(5){a )
leads, crossnrms, E 124.04(2)
pules B 124.04(1)
malntammg of cireuits, I8 142,02(7)
materinls, B 126,04(6) (a)
pipe, It 126, 04(5)3 a)
racewny (def. 146 101,06
restoring, E 142, 02(5), E 142 04(11)
sag, K 126.04(6)}(c)
s[ze. E 126.04(5) (b}
Setting poles, B 126.02(2), B 126.03(2)
Shading lamps, E 111,02(3)
Shafting, guarding of, I 112,03
Shall Sdef. 148). 101,02
Shieldi xﬁg equipment from deteriorating agencies,

Shields, B 112 05(8)
Shock, avoiding, E 142,03(2) & (3)
Short-gpan construction, It 126.02(11)
Should (def, 149), E 101.02
Shunting water meters, T 103.08(1)
Side guying, & 126,02(1)(e)
gignah gee cDmmtunimat on) 4 noli ‘ .
ignaling npparatus, fire and police special supply
eircuita for, B 122,01(2)(c)
Signs, clearance from lines, 15 123.05(5)
Signs, danger, I 121, 05(8), E 141, 02(9)
Signs on poles, B 121,05(8)
Signe, warning
asg protective device, E 141.02(8) & (9)
for bridges, I 128.01(1) (e}
for disconnectors and switches, & 117.05(1),
E 117.05(2)
for equipment under teat, B 143.08(6)
for exposad live parts, B 141 0 {9)
for fire extmguishers. E 1
for poles, E 05(3), E 128 01(1) (e},
E 128, 01(1) (c)
for starting devices, E 143.0
{or station entrances, L‘ 111, 01(1) E 141.02(8)
for trafﬁc protect1on, 143, 04(85 I 148, 07(2),
02(8), E 145 03{1)
Simulﬁaneuuﬂ appi[cntmn of loads, I 125.03(5) .
Size of
ground conductor, E 103.06
lightning arruf.er]gruund connection, B 108,10
made electrodes, B 103.0.
ping, E 126, 02(5). E 126, 03(6}
gervices, It 126,04(6)
Stack in overhend conductors, T 123,01(5)
gllppery Avors, K 111.08(2), 16 112,06(1)
ockets
insulating, E 114.04
Solid enclosure in hazardous locat:onu. E 112,08(1)
Spacing blocks for crossarms, E 126 c)
Span lengths (def, 168), E 101,02, E 126 a3(9)
Spans, averaged, E 125,03(4)
1ncreﬁa§d cles(xéimca for long, E 123.08(2),

length of, communication line a.t rzllway crossing,
E 126.08(1)(@)2
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paired conductors, B 126.08(9)
supply line, E 126.02(6) (b}, E 128, 04(4) (b)
Span %ir.z.é clearances, above ralls or ground

fnsulators fur. E 128.06(1} & (2)
jointly used poles, I} 128,09({5)(c)
on jolnt poles, It 123,09(1)(a)

Sparking, distance, B 119,02(1)
parts (sce arcing parts} -

Specialn ngthoﬂrizanon for atation operation,

permission (def, 154), E 101,02
precautions, supply lines on unusual supperts,

I 128.01(3

supply circuits for operating slgnal equipment
T 122.01(2)(c) '

tools, & 143,02(6)
Speclally installed cables, B 124.02(1)(a),
I 126.02(7)

Speed control, E 118.01
Speed limit, motory, E 113,01(8)
prime movers, E 113.01(1)
Spliced poles, BB 326.02{1)(d)7, B 126.03(1}{g)
Splices
and taps, 5 126, 02(6)§e), E 126.03(9) (e}
at crossings, I 125,02(6) (e}, I 126.03(8) (e}
in supply cables, B 126,02(7) (n)3, B 129.07(1)
Spurs- glr‘.;hmbe?. care und use of, B 1438.04(5),
d
Stairs, antislip treads for, B 111.03(2)
as supporting surface for workman, B 112.06(1)
fuards for, £ 111.03
andings lor. E 111.08
Starters {see also controllers)
motor control, I 118.01(4)
Starting rheos[:ats. B 112.08(1), & 118. 06(2).
B 115.05, B 117,01(1)
Station, arrangement, Chap. 111
equipment, authorization to work on,
B 142.02(4)(a)
guarding live parts, B 112,05
guarding moving parts B 112, 03
fdentification of, B 1
in hazardous Iocat.mns, I} 112.08
inspection of, E 112,02
lighting, B 111,02
protective grounding, ¥ 112.04, ® 113,03,
F117.09. B 118 05(2) 0] 119 04, 2 142.04(4)
wiring for illumination, E 116.0
working space about, B 112, OG
Stations (def. 6}, authorization for operation of,
T 101.02; E 142.02(4) (b
eonstruction oI exists, K 111,03
floors, I 111,03 -
rooms, I 111.03
stairs, and ladders, E 111,03
eonstruction precuutmns, E 112.05(1)
fire protection of, B 111.04
hazardous conditions i in, E 111, 01(2) E 112.04(2)
1dentification of equlpment B 112.10
illumination of, E 111,02, B 114,09, E 116.07
requirements in E 110.01
temporary w1rlng E 20. 13§
ventilation of, It 111.01(2}{d)
Statutes nﬂ'entmg electrical construction, E 2,02(1),
ghz 21;) & (4}, E 121.05(3), B 122.05,

ap.
Statutory suthority, £ 2,02{1)
Fsat.eel supporting structures, E 126,02(1) (e}
tops
pole, clearance above ground, ® 128.01(1)(e},
E 145.02(
of conductors [rom, 123.10{1)
metal and woud, E 128,01 (1) (e)
uze of, B 143,04(3), B 145 02(2)
Stopping devices, K 113,0
Storago about smtchboards, ¥ 118.01(2)
¢ ia supply stations, B 111,01(2)
Storage batteries, Chap, 114
Strain insulators; E 127.03
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Street Hghting, B 128, l)‘i’(ﬁ)
drip loop clearance, E 123.09(5)(41)
Streat openings, guarding of, E 148.07(2}
E 146,03(3) .
Street rallwayas construetion, B 128,10
grade of conductors, E 124.03(2)
an-wire insulaters, E 128,06
tﬁlrd rails, E 128,10(3)
tracks. separatlon from ducts d manholes,
B 120.01{1), E 128, 01(3) B 129 04, It 129.06
trolleys, guarding under bridges, B 123 05(4){(b),
I3 128,10

included in trzmwerse Ioad E 125, 03(2)(h)
minimum size, I} 126,0:
supports, E 126.03(2) (b) D 128.1001)
. luspanslun of hlgh Voltuge, B 128.10(6)

Strength of
communlication cables, B 126 02(9)
conductor fastening, B 126,02(5)
conductors, B 126.02(6}, E 126.03(9), 1 126.04(4}
E 126.04(6)
construction, minimum requirements, & 2.01
foundations, 1 125.02(2), I 126.03(2)
guards, E 1i2.0 5(2)
guys, B 126.02(3), B 126,08, E 128.03(2)
inessengers, B 126,02(8)(b)
paired communication conductors, I 126.02(10)
paired conductors over aupply lines,
B 126.02{10){b)L
paired conductors over trolley conductors,
I 126.02{10}{b)2
pins, B 126,02(5){b), E 126.03(5)(h)
poles, B 126,02(1), E 126 08(1) I 126.04(1)
aplices and taps, B 126.0 6)¢ )
steel supporting structure, Ik 126,02(1){c)
aupply cables, I 126.02(7) -
supports at angles, B 126, 02(1) (@2
trolley contact conductors, E 126,02(6){f)
wood poles, B 126.02(1) (d)
strength requirements, Chap. 126
Stresses in eonductors, B 126,02(6) (d)
magnetic, B 116,02(3)
Stringing wn'es, B 142,08{10), E 143.04(10),
I 143.06(6), Ib 145,02(7)
Structurak steel B 126.02(1){c)
Structure canilfct (def. 1565), B 101,02, E 124 02(5)
Structures, supporting, I 124,04
Substantial {def, 166), B 101,02
Substations (see stutiona)
fences, E 111.0
Subway and tunnel operatlon, E 143.0
Suddenly moving parts, protection, E 112, 03 2.
E 117.08(2)
Supervision of employees, E 142.01(4)
Supply cable, classification for grades, B 124.02(1)
atrength, E 126. 02(7)
Supply equipment (def, 69}, E 101, 02
sepalEtiun fm(m) cummunicatlan conductora,
Supply linea (def, 106), B
approaching, B 143. 05(4), E 145 G2(4)
branch connections of, E 128,0
clearznce above ground and rails E 123.08
climbing space for, If 123.07
communication lines used in operation of supply
lines, E 128.09
eoustructiog and malntenance general, B 121.01,

2
conatruction underrallwnys, E129.02(4), 15 129,06
Lrossarms,
grades of, 'L‘ 124 03 124,04
guarding or fsolation, E 121,06, E 129.07
identification of conductors and equipment,
E 128.06{1), I 128, 07(1)
inspestion and tests, E 121,
inaulators, E 127, 07(2)
joint use, B 122.0
precautions v.rhlle working on, I 142,02(4)
E 142,03, I 142,04, E 143,04, E 145.02(6)
relative levels, B 122.01(1)
whort-apan conntruetion, B 126.02(11)
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Supply systems
operating rules for, Chaps, 141 and 142
Supporting conductors on trees, E 128,01(8)
atructures, grade of, B 124,04

Supports (also see foundations)

battery roomas, It 114.0

fiexlble, ¥ 126.02(1)(N2

for cable. E 129,03(7)

for contact conductor, L 126.08(2), B 128.05,
E 128.10(1}

for large conductors and generator leads, [ 116,02
@) & (4)

for rheostats and resistance devices, K 116.06
inaulating conductors. E 116.06(2)
loads on, B 125
safe for workman E 142, 01(!]), E 143.04(2),
I8 146.01(4), E 145, 02{1)
ungafe, I 143.04{4)
Suspension for street Hghts, B 128,07(5) (d)
Suspension insulators
Inereased cloarances for B 123.08(2), E 128.04(2)
material for street lamps, E 128.07(6}(d)
Switch (def, 157), B 101,02
Switchbci‘ards f]';;d panelboards (def, 158), I 101,02,
ap.
accesaibility of, B 118.01(3) & (4)
arrangement of, B 118 014}, E118,04, B 118.07(2)
bare parts, 118,06
care nhout, employees, 1 148.01(2)
dead-front, B 118.07(2)
equ:lpment, B 118.08
frames, It 118,06
fuges, It 118.05(2)
grounding, I 118.06
guarding live pnrts E 118.07
handling of, E 1
1dent1ﬁcatlou of equlpment, E 118.04
illumination, E 118,02(2}
instruments, E 118,08, T; 118,08
location, E 118.0‘1(1)
mater[al, E 118.02
plug-type, E 118.07(2)
peparation of bare parts on, B 118.05(1}
apaces around E 118.01(2)
spacings, B 118.05
wiring on, It 118.04
Switch cells, illumination of, E 111.02
i{n supply stations, E 111, 02, B 117,02
Switches (def. 157) and ¢ircuit brealers, B 102.01,

nccessiblf)ty and arrangement, I} 121,07(1)

accidental operation, 5 117.01(2), B 117.06(2)

ahead of fuses. E 117,07

air break, I 117.66(3)

a]ignment, B 117.05(4)

arrangement of, E 117, 01(1), B 121.07

blades dead, E 117.01(2}

capacity of, B 117 05

closing, E 117.01(%)

constructlon of, tor good contacts, B 117,05(4)

frame on rntatmg equipmeat, I 113,02(8

grounding, E 117.04, E 117,09

guarding, E 117.10

in battery rooms, E 114.05

identification, I 117.00 (1} E 118.04

indicating, & 117.01{1), & 121, 07{2)

in grounding conductors, E 108,06(1)

in munholes, I 129.07( )

i{solation, K 117.02 -

knife, E 117.01(2)

loeation, E 117.01(1), B 117 02, E 117.03

locking or blocking of, E 1 05(2)

oil, B 111,05, E 117. 02 B 117 a5(8)

on poles, E 128, 07(2)

on switchhonrds. E 118.01(4)

opening and closing, E 142.03(6)

operamon by employeea, E 142.03, E 148.01(7),
E 143.02(4), E 143,08(10)

position, E 121,07(8)

remote eontrol, B 117.02

suitability, B 117.06(1

WISCONSIN ADMINISTRATIVE CODE

used as grounding devices, E 117.04
where required, | 117.03
System ground wire, B 103.02(2){b) & (2)(c)8

T

Tables
clearance
from live parts, I 112, 05(1) E 142.03{3)
undetground risers, 8 123,
vertical and lateral conductors, E 123,10(4)
wires crossing wires, IS 123.04(1
wires from, bridges, B-123. 05(4) (a)
buildings, I 123.05(8}(d)
ground or rails, E 123,03
aupporta, E 123, UG(I)(c)
cimbing space, I¥ 123.07(5) (¢) )
CrosanTms separatlon, E 123,09(1)(a)
size, B 126,02{4){(d)
depth of setting poles, E 126.02(2)(b)2
foundation for poles, strength, E 126.02(2)(b)2
grades of constructien, communication conduc-
tors, & 124,03
at multiple crossings, E 124,02(4)
supply conductors, E 124.0¢
guys, strength {or grades B and C, E 126.02(3) ()
or grade Db, T8 126.08(3}
horizontal clearances and separations, B 123,06 (1)
fllumination intensities in stattons. B 111,02
insulator test voltage, | 127.05
isolation by elevation, 15 112,05(1)
loading specifications, B 125.02
messenger communication ecables, size,
T 126,03(10) (a)
pole zetting depths, E 126,02(2) (h)2 .
sags of communication conduciors, copper and
steel B 125.03(3)(d)
service leads sugs, B 126,04({5)(c)
sizes, E 126,04
stesl poles, L/R. ratio, ¥ 126.02(1)(c)6
thickness of metal, T 126, 02(1){e)5
unit stresses, & 125. 02(1)(c)4
vertical clenrances and separations, B 123.09(1)
wood poles, allowable streazes, It 126.02(1)(d)4
depth of setting, B 126, 02(2) (h)2
atrength of grade D, B 126.03(1)(a)
ultimate stresges, K "126.l 02(13(d)3
working space about live parta, B 112,06(1)
Tag (dgf. 169), E 101.02, E 141.02(6) (a)5,

)

dmf.mctive chnracter. I 142.04(8)

remavai of, B 142,04(1

use of, I 117, 05(2) I 141 02(6) (a)5, & 141,02(10},

D 142, 02(6} E 143.01{2)

Tagging, circuits, B 142, 02(6)

open dlsconnects, B 142.04(3)
Tapes or ropes, B 142.03{1)(e}
Taping ends and jomts E 116.06, E 143.02(2)
Taps, flying, E 128.0 (2)

in crossing spans, E 126.02(6)(e), B 126.03(9)(e)
Temperature

of rheostats and resistance devices, It 115 05

protection agatnst excessive, B 116.02(5)
Temporary decorative lighting, It 121,04 (3)
Temporary installations, B 20,13(3)

modlﬁcation of rules, £ 20,13(8), & 141.01{1)(c)

watver for,  20.13(3}
wicing, disconnection of, & 143.08(12)
{or subway construction, E 143.08(12) .

Tensions in, cable messengers, B 126, 03(10) (h)

conductera (def. 1600, It 101.02, B 126.02(6) (&)
Teorminals hases, I 118.04(1}

construction, & 129, 084
Testing, & 143,08 -

and splicing live cables, i 143,07(8)

for gas, It 143.07(3) B 145 03(2)

for grounds, B 1 3.09 I 142,05(8)

of cables to determine if alive, K 143.07(8}

of equipment, 1 122,02(2)

of lines and equipment, E 121.04(1) (e}

of gories lamp circuits, E 143.06(5)
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of structures before climbing, E 148,04(2)
operations, It 148.08
rooms, E 20.13(4)
Teats for insulators, B 127.05, E 127.06
steel towers, It 126.02(1) ()7
Thermal protection of conductors, E 116.02
Thickness of steel, E 126.02(1) ()5
Third-rail ecollector
guarding or isolating, B 128.18(3)
"Fhrough bolts, It 123,10(6} (d), E 123.10(7){d)
Tie wires and fasteninga for communication
lines, & 126,03(8)
supply lines, B 124.04{3), E 126.02{5)(a)1
special cases, It 126.02{5)(a)
Toe boards for, floors, 111,08
platforms, B 111.03
ptairs, It 111.08
surfaces abave live parts, B 112,06(3){g)
Tools, B 148,02(6)
Toyp diameter
comrnunication poles, B 126.08(1)(f)
. supply poles, E 126.02(1}(d)1.
Totally enclosed motor (def, 67, E 101.02
Touching equipment, E 148.06{5), B 146.02(5)
Touching live parts, & 142.08(1)(a}
Towers (see poles)
Traffie, protection of, B 142.02(8), E 148.04(8)},
I 145.02(8)
Transformears, Chap. 116
general, Chnﬁ. 115
grounding, 108.04(2), E 115.02, E 115.08,
T 121,05, K 121,06
guarding, B 112,06, B 121,05, B 121.08,
T 128.07(2), B2 128,07(6)
installation of, B 111.05, B 115.02, & 115.04,
E 123.09, B 128.07
interconnection, It 103,02
locaiion, | 111.05(2), It 116.04
on poles, B 128.07(2}
vault (def. 164), E 102.01, B 115.04, B 116,03
Transmission lines {see supply lines), Part 2
Tranaverse loading (see loading), E 126,03(2)
averaging span lengths, B 125.08(4)
apecial requirements, B 126.02(1) {e)
atrength (line supporta}, B 126.02(1){c}1,
B 126.02¢1)(d) 1, & 126.05(1)
three poles, B 128.02(1)(a)
%mps for drainage pipes in manholes, I 129.08(8)
rees
attaching conductors to, E 128,01{(8)
folling, B 128.02
lines in, | 128.06(7)
protection from, B 128.02
trimming, E 123,02
Trolley contact conductors (see conductors}
attached to bridges, £ 123.05{4)
clearance above Tails and aground, T 123.03
prade of, B 124,03(2)
guarding, B 123.05(4)(b)
at railway crossings, 1 128.10(4}
under bridges, E 128,10(5)
high voltage, B 128,10(2)
fnsulation for, I} 128,05(2)
minimum size, & 126,02(6)(f)
on jointly used poles, B 125.03(2)(b)
supports, B 128,10(1
third Tails, protection of, B 128,10{3)
Trolley feeders, B 122.01(2}{a}, E 123.04(1)
B 124,08(2)

Trouble, reporting to chief operators, B 148.01(8)

Tunnel working on, E 143.08

Twisted pair (see paired conduetors}

Two workmen required, B 141.02(2), I 142.03(4),
I 148.03(6}

Type of guards, E 112,05(3)

U

Ultimate fiber stresses, wood poles, B126.02(1)(d}8
Ultimate strength of

steel, E 126.02(1} ()4

wood poles, E 126,02(1) (d)8
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Underground
eables and lines, Chap. 128
conduit and duets, Chap, 129
gas [acilities, E 129.01(4)
lines, communication aperating rules, Chap. 145
crossings under railway, B 129.02(4)(b)
operation, B 143.07
rlsers, B 128.03(3), E 129.08(3)
gervices, B 129.11
syatems, communication, operation of, Chap, 1456
location of, B 129.01(1)
supply operation of, § 143,07, B 143.08
Under voltage protection, E 113,01(4)
Tnguyed supports at railread erossings, B 126.08 (3}
Unilormity with existing construction, I 20,18(2
Unqualified workman, E £41,02(3}
Unsafe supports, E 143,04{4)
‘Urban districts (def. 168), I 101,02
grade of conductors, E 124.03
Use of
approved material and construetion mathods,

ground as part of ¢ircuit, B 121.06(3)
of guy insulators, B 128,04 (2}
Utilization equipment (del, 166}, E 101.02

v

Vapor-tight (def. 167), B 101,02
Vault, transformer (def. 164), B 101,02, E111.03(18),
115604, E 117,03
Ventilated {def, 168}, It 101,02
Ventilation of battery reoma, B 114.03
wmanhotes, B 129,08(4)
motor compartment, B 113,06(2)
atation, I8 111.01(2), B 111.05(2), I 115,04
Vertical clearance of wirea, above ground and rafls,

inerease, B 123,03(2)
increase for sugpension insulators, ™ 123,03(2)
inerease for voltage, E 123,03{2)
Vertical conductor (def. 169) (ses conduectors),
B 101.02, E 123,10{4)
arrangement of, B 123.09(2) (b)
climbing space, It 123.07(8)
separations for, E 128,09
Vertical loading, & 125.08(1), E 125.03(6)
Vertieal separations of
conditetors and noncurrent-carrying parte,

conduetors on, same pole, I 128,09(2}
racks, E 128,06(1)(d)
line conductors on horizontal crossarms,
T 128.0942)
Visitors, B 141.02(8)
Volatile iammable liquid, I 101,02(169a)
Voltage (def. 170), E 101.02
increased clearance [or, I 123.03(2}(h),
E 123.04(2)(b), E 123.06(1)(b)

w

Whaiving rules, T 20,13
‘Warning employees, E 142.01(2)
Warning signs (see signs), I 121.06(3),
IS 128,01(1)(e), B 141.02(8)
warninga and barriers, 1 143,08(5)
Watchman at manholes, B 143.07(4), E 145.00(3)
Water pipe connections, E 108.07(1), & 103.08
Water pipe grounds, | 103.07(1}
Water systems grounding, B 103,07(1), E 103.08
limited, E 108.08(1)
‘Water tight {def, 171}, It 101.02
Weather conditions, E 111.01(2), E 125.01, E 135,02
Weatherproof (def. 172), E 101.02
cages, I 111.01(2)
Well casing grounds on, B 108,08(1)
Width of working space, B 112,06{2)
‘Wind pressure, K 125,02
Wires
connecting lightning arresters, B 119.08
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handling, E 142.03(8).(9) & (10)
protection from falling, It 142.02(8)(b)
stringing of, B 142,02(10), B 143.06(8),
B 146.02(7)
vertieal clearance, above ground and rails,
E 128.08

aboutswitehbonrds, B 118.01(2) & (4), I 118.07(8)

dimensions, I 123,08(2)

elevated parts, B 112.05(8)

exits from, 1§ 111,08(4)

headroom for, B 111,08(6)

height, E 123.08(4)(2)

in manholes, E 129,03(2)(b)

in stations, B 112,08

Enteral (def. 100 & 101), B 101.02,  123.08

lightning arresters, E 119,01(2), & 118.02(2)

location, B 123.08(1)

obstruction of, by conductors, B 123,08(3),
I 123.10(1)

on poles, B 128,08(2) & (4), B 128,101},
B 128.07(1) & (4)

where required, K 112,06(1)

Wiring
diagram for, equipment and lines, & 141.02(4)
for illumination, B 116,67
lightning arrester grounds, B 119,03
on switchboards, arrangement, E 118.01(3) &
(4), B 118.05(1)
Waod, molding, use of, E 103,06(8), E 123.10(8),
B 123.10(4) (b}, B 123,1046)
‘poles, B 126,02(1)(d), & 126.03(1), B 126.04(1)
allowable fiber, stressss, B 126.02(1)(d)3

guys, B 126,02(3)

longitudinal strength, E 126.02(1)}{d)2

minirum sizes, B 126.02{1}{d)§

spliced, B 126.02(1)(d)7

top diameters, B 126.02(1)(d)6

ultimate fiber stresses, I 126.02¢1)(d)3

Working space, T 123.08
about equipment, B 111.01, B 112,05(1),
B 112.08(I) & (2), B 113.02(4), & 115,05

about lightning arvesters, E 119,01(2), E 119.02(2)

width, B 112.06(2)

Workman's request, E 142.04(2)
‘Workmen, position, E 142,03(7)

protection of, by diseonnectars, E 142,02(9)

requirements for two, B 141,02(2), & 142.08 f4)
E 143,03(6)

unqualified, E 141.02(3)

Work on cireuits, § 118.06(2)

on live lines, Bl 141,02(2) .
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