INTRODUCTION

Purpose and Structure

The legislature, by seetion 8593 and chapter 227, Wis, Stats., 1955,
(amended by chapter 224, laws of 1963), direcied 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 ave issued monthly, together
with notices of hearings on proposed rules, emergency rules, new
rules, instructions for insertion of new material, and other pertinent
information. This monthly service is called the WISCONSIN AD-
MINISTRATIVE REGISTER, and comes to the subscriber affer the
25th of each month.

Availability

The complete code and the upkeep service are distributed to the
comnty law libraries; to the Iibraries of the University of Wisconsin
Law School and Marquette University Law School; to the State His-
torical Soclety; to the Legislative Reference Bureau and to the State
Law Library, and to certain designated public libraries throughout the
state.

History Notes

Each page of the code as it was originally 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
REGISTER in which it was published and the date on which the
amendment or the rule became effeetive. The absence of a history
note at the end of a section indicates that the rule has remained
unchanged since the original printing in 1966, 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In some instances an entire code has been repealed and recreafed
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 affer each section indi-
cating the date when the revision became effective.
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{glﬂ)i‘:aled and a new Rlectrical Code was created effective Deécember 1,
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PUBLIC SERVICE COMMISSION 7

GENERAL REQUIREMENTS AND
DEFINITIONS

Chapter E 2

SCOPE, AUTHORITY, AND STATUTORY
REFERENCES

E 2.01 Scope of code E 242 Authority and statulory
references

E 2.01 Scope of code. The Wiseonsin State Ilectrical Code com-
prising chapters 1 1 through E 900 of the Wisconsin Administrative
Code shall apply as minimum fire and safety requirements for the
construction, installation and maintenance of zll electrical power and
communication cireuits and equipment ineluding signal, radio, and
lightning rod equipment; and includes rules to be ohserved in the
operation of electrical power and communication equipment and lines.

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

E 2.02 Authority and statutory references. {1} STATUTORY AUTHOR-
ITY. The Wisconsin State Electrical Code constitutes a general ovder
of the Industrial Commission of Wisconsin and the Public Service
Commission of Wigeonsin authorized by sections 227.014, 101.10 and
196.74, Wis, Stats., 1959.

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

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

{b) The requivements in the code are enforceable in the same man-
ner as other orders of the administrative authorities. (See sections
102.67, 102.568, 195,07, 196.41, 196.64, 196.66, 196.74 and chapter 227,
Wis. Stats.)

(4) OTHER LEGAL REQUIREMENTS, (a) There are state statutes that
refer directly to certain electrical eonstruction. Some of these are
sections 66.047, 86.16, 98.25, 134.40, 134.41, 167.16, 182.017, 182.018,
196.171, 196,58, 196.67 and 196,72, Wis, Stats,, 1959,
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8 WISCONSIN ADMINISTRATIVE CODE

{(b) Nothing in chapters B 1 through E 900 shall be construed to
deprive a munieipality of jurisdiction over utilities, places of employ-
ment, 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.)

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

(6) CoMpraINTS, If a complaint is filed with the administrative au-
thority by any interested party to the effect that public safety requires
changes in construction or methods of operation the administrative
authority shall investigate and make recommendations, (See section
196,74, Wis, Stats,, for procedure if changes in utility facilities are
necessary.)

History: Cr. Register, November, 1961, No, 71, eff, 12-1-61.
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PUBLIC SERVICE COMMISSION 8

Chapter E 20

GENERAI REQUIREMENTS

E 20,10 Character of construection, = 20,12 CConstruction, Inspection
maintenance and opera- and repairs
tion T 20,183 Application of rules
E 20,11 TUse of approved mate-
rials and consfruction
methods

% 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, November, 1361, No, 71, eff, 12-1-6L.

E 20.11 Use of approved materials and consiruction methoeds, (1)
MaTERIALS. No materials, employed in construction covered by this
code, shall be used which have not been approved by the Industrial
Commission or Public Service Commission.

(2) Exception: Materials which comply with the reguirements of
this code are heveby approved.

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

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

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

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

B 20.12 Construction, Inspection and repairs. All construction and
equipment shall be cleaned when necessary and inspected at such in-
tervals as experience has shown to be necessary, Any equipment or
construction known to be defective sc a8 to endanger life or property
shall be promplly repaired, permanently disconnected, or isolated until
repairs can be made. Construction, repairs, additions and changes fo
electrical equipment and conductors shall be made by qualified per-
sons only, {See also sections E 121.02 and E 121.04.)

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

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

Hlectrical Code, Volume 1
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10 WISCONSIN ADMINISTRATIVE CODE

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

(3) TEMPORARY INSTALLATIONS, It will sometimes be necessary to
modify or waive certain of the rules in case of temporary installations
or installations which are shortly to be dismantled or reconsiructed.
Such temporary construction may be used for a reasonable length of
tinte provided it is under competent supervigion while it or adjoining
equipment is alive ox 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 ave used exelusively 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 ig prac-
ticable for the character of the testing done.

(5) EMERGENCY. In case of emergency or pending decision of the
adminigtrator, 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, November, 1861, No. 71, eff. 12-1-61.
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PUBLIC SERVICE COMMISSION 11

Chapter E 101
DEFINITION OF SPECIAL TERMS

1 101.02 Deflnitions

E 101.02 Definitions. General guides for this chapter on definitions
include: (1) for simplicity, only definitions essential to the proper use
of this code are included; {2) only those terms used in 2 or more
rules are defined in full in chapter & 101, other definitions being de-
fined in the individual rule where they apply; (3) wherever practical
the definitions eonform to those of the American Standards Associa-
tion.

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

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

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

{4} Artve 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.

Note: The term ‘live” iz sometimes used in place of the term *eur-
rent-carrying’’ where the intent is clear, to avoid repetitions of the
fonger term.

(5) ANTENNA CoONFLicT: See “Conflict”.

(8) APPLIANCE: Appliances arve curreni-utilizing equipment, fixed
or portable; for example, heating, cooking and small motor-operated
equipment.

{7y ApprovEp: Acceptable to the administrative authority enfore-
ing this eode. (See section E 20.11).

(8) ARMORED CABLE: Flexible metallic tubing in which the conduc-
tors have been inserted in the process of manufacture.

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

(10) AuTHORITY: See “Administrative authority.”

(11) AuroMATIC: Seif-acting, operating by its own mechanism
when actuated by some impersonal influenece, as for example, a change
in current strength, pressure, temperature, or mechanical configura-
tion. (See “non-auntomatic™).
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2 WISCONSIN ADMINISTRATIVE CODE

(12} BraNcH circUir: That portion 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 considered
ag the overcurrent device protecting the cirecuit.

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

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

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

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

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

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

(19) CaBLE vaULT: See “manhole”,

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

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

(22) CriMBING SPACE: The vertical space reserved along the side
of a pole or structure to permit ready aceess for linemen to equipment
and conduectors located thereon,

{23) COMMUNITY ANTENNA SYSTEM: A central receiving anfenna
together with the cables, conductors, supports and equipment used to
eonnect the subscribers to the central antenna.

(24) COMMUNICATION LINES: See “lines”.

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

{26) ConpUCTOR: A metallic conducting material, usually in the
form of a wire or cable, suitable for carrying an e]ectnc current,

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

(28) CoNDUCTOR CONTLICT: See “conflict”.

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

Ilectrical Code, Volume 1
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PUBLIC SERVICE COMMISSION 13

{30) CONDUCTOR—GROUNDING: A conductor which is used to con-
nect the eguipment or the wiring system with a grounding electrede
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 dirvection of the line conductors.

(32) CoNDUCTOR—TANE: Oue of the wires or cables carrying elee-
trie current, supported by poles, towers, or other structures, but not
including vertical or lateral connecting wires,

(33) CoONDUCTOR—VERTICAL: In pole wiring work, a wire or cahle
extending in an approximately vertical direction.

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

(35) CONDUIT—FLEXIRLE METALLIG: A flexible raceway of cireular
cross-gection, especially constructed for the purpose of drawing in or
withdrawing of wires and cables after the conduit and its fittings are
in place, and is made of metal strip, usually of steel, with metallic
corresion 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 eox-
rosion resistant coating on all surfaces except threads, and if of cor-
vosion 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 circular cross-section having
wallg which in the various electrical trade sizes comply with the meas-
urements set forth in chapter E 900, table 4. For other materials, di-
mensions are to be the same,

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

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

(89) CONFLICT—CONDUCTORS: A conductor is so situated with re-
spect to a conductor of another line at a lower level that the horizontal
distance between them 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

{¢) The value required in tables 6, 7 and 8 of section B 123.06 for

horizontal separation between conductors on the same support for
the highest voltage earried by either conductor concerned,

Electrical Code, Volume 1
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14 WISCONSIN ADMINISTRATIVE CODE

(40) CoNFLICT-—STRUCTURE: As applied to a pole line, the line is
80 situated with respect to a second line that the averturning (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 erosses another.

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

(41} CONNECTOR—FRESSURE (SOLDERLESS): A Dpressure wire con-
nector is a device which establishes the connection between 2 or more
conductors or between one or more conductors and a terminal by
means of mechanical pressure and without the use of solder,

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

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

(44) CURRENT-—CAREYING PART: A conducting part intended to be
connected in an electrie circuit. Non-current-carrying parts are those
not intended to be so connected.

(46} CURRENT —LIMITING OVERCURRENT PROTECTIVE DEVICE: (See
gection B 240.27.)

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

(47) DeAD: Free from any electrical eonnection 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 FacTorR: Of any system or part of a system, the ratio
of the maximum demand of the system, or part of the system, to the
total connected load of the system, or part of the system under con-
sideration.

(19) DevICE: A unit of an electrical system which iz intended to
carry but not utilize electrical energy.

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

(51) DISCONNECTOR: A switch which ig intended to open a circuit
after the lead has been thrown off by some other means,

Note: Manual switches designed for opening Ioaded circuits are usually
ingtalled in cireuit with disconnectors, to provide a safe meang for
opening the circuit under load.

Electrical Code, Volume 1
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(b)Y DrY: Sec “location—dry”.

(63) Duer: In underground work, a single tubular runway for un-
derground cahles.

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

(65) Dusr-ricHT: So constructed that dust will not enter the en-
closing case.

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

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

(68) Dusy—eERIODIC: A type of intermittent duty in which the
load conditions are regularly recurrent.

(59) DUTY—SHORT-TIME: A vequirement of service that demands
operation at a substantially constant load for a short and definitely
gpecified 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.

deotg: See table in section I 430.022 for lllustrations of various types
Q uLy.

(61) EFFECTIVELY GROUNDED: See “g‘l'ound.ed”.

(62) ELECTRIC SIGN: A fixed or portable, zelf-contained electrically
illuminated appliance with words or symbols designed to convey in-
formation or attract attention.

(63) ELECTRICAL METALLIC TURING: See “conduit”.
(64) ELECTRICAL SUFPLY EQUIPMENT: See “equipment”.
(65) ELECTRICAL SUPPLY LINES: See “lines”.

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

Note: This includes generating stations and substationg and generator,
storage battery, and transformer rooms, but excludes manholes and
isolated transformer wvaults on privaite premises, (See “transformer
vault'.)

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

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

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

{(70) EQUIPMENT—UTILIZATION : Equipment which utilizes slectrical
energy for mechanical, chemical, heating, lighting, testing, or similay
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purposes and is not a part of supply equipment, supply lines or com-
municafion lines,

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

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

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

(74) Exrosen: (As applied to wiring methed). Not concealed,

(75) EXTEBRNALLY OPERARLE: (As applied to equipment in a case or
cabinet). Capable of being operated without exposing the operator to
contact with live pavts.

(76) YeEDER: A feedey ig the eircuit conductors between the service
equipment, or the generator switchboard of an isolated plant, and the
branch cireuit overcurrent device,

{77) FrrrING: An accessory such as a locknut, bushing or other
part of a wiring system which is intended primarily to perform a me-
chanical vather than an electrical funetion,

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

{79) GarAGE: A building, or part of a building, which accommo-
dates or houses self-propelled vehieles, For the purpose of this code
the term wvehicle includes Iand, air and water vehicles,

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

(81) GrouNp: A conducting connection, whether intentional or ac-
cidenfal, 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 hody
which serves in place of the earth.

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

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

(85) GROUNDED SYSTEM: A system of conduetors in which at least
one conductor or point (usually the middle wire, or neutral point of
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transformer or generator windings) is intentionaily grounded, either
solidly or through a current limiting device. This ground connection
may be at one or more points.

(86) GROUNDING CONDUCTOR: See “conductor™.

{87) GuarpED: 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) GUARD ZONE: The space at minimum clearance from guards to
electrical parts where guards may be installed by workmen without
definite engineering design. (See section E 112.05}).

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

(90) HazZARDOUS LOCATIONS: See chapter I 500.

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

(92) IDENTIFIED: As used in chapter B 200, the conductor or ter-
minal to which it refers is to be recoghized as grounded.

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

Note: When any object is said to be insulated, it is understood to he
insulated in a sultable manner for the conditions to which it is sub-
Jected. Otherwise, it is, within the purpose of these rules, uninsulated,
Insutating covering of conductors is one means of making the conduec-
tors insulated, Wires which are insulated, but not otherwise protected,
are not considered guarded.

(94) INSULATING: Where applied to the covering of a conductor or
to clothing, guards, rods, and other safety devices, a deviee, when
interposed between a person and eurrent-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 eonduecting.)

(95) IsoraTED: Not readily accessible to persons unlegs special
means for access are used. (See “exposed”.)

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

(97) ISOLATING SWITCH: See “switeh”,

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

(99) JoiNT UsE: The simultanecus 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 conduetor levels outside the climbing space, and to its right

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

{103) LIGHTNING ARRESTER: As applied to supply circuits, a device
which has the property of veducing the voltage of a surge applied to
its terminals, is capable of interrupting follow current if present, and
restores itself to its original operating eondition.

(104) LiNE CONDUCTOR: See “‘conductor”.

(105) LINES—COMMUNICATION: The conductors and their support-
ing or containing structures which are located outside of buildings
and are used for public or private signal or communication service
and which operate at not exceeding 400 volts to ground or 750 volis
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 limit is placed on the eapacity of the system.

(a) Telephone, telegraph, railroad-signal, messenger-cali, clock, five,
poliee 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 communication
cireuits used in the operation of supply lines. (See subsection E 128.09
(1.

(106) 1INES; ELECTRICAL SUPPLY: Those conductors and their neces-
sary supporting or containing structures which are locafed entirely
outside of buildings and are used for transmitting a supply of elec-
trical energy, Electrical supply lines do mot include communication
lines as defined in subsection (105) above.

{2) Does not include open wiring on buildings, in yard or similar
locations where spans are less than 20 feet and all the precautions
required for stations or utilization equipment, as the caze may be,
are observed.

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

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

{108} LocamioN; DRY: A location not normally subject to damp-
ness or wetness. A location clagsified as dry may be temporarily subject
to dampness or wetness, ag in the case of a building under construc-
tion.

(109) LocaTioN; WET: A Jocation subject to saturation with water
or other liquids, such as locations exposed to the weather, wash rooms
in garages, and like locations. Installations underground or in con-
crete 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-
eontrol or sigmal cireuit but which has the power supply limited in
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accordance with the requirements of class 2 remote-control cireuits.
{See chapter E 725.)

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

{111) Low VOLTAGE PROTECTION: The effect of a device operative on
the reduetion or failure of veltage to cause and maintain the interrup-
tion of power supply to the equipment protected,

(112) Low vOLTAGE RELEASE: The effect of a device operative on
the reduction or failure of voltage to cause the interruption of power
supply to the equnipment, but not preventing the re-establishment of
the power supply on return of voltage.

(113) MaANHOLE: (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,
junetion boxes, and other devices, and for making connections and
tests.

(114) ManNvAL: Capable of being operaled by personal interven-
tion.

(115) MOTOR CIRCUIT SWITCH: See “switch”,

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

(117) NEW CONSTRUCTION: All new electrical installations and all
extensions and renewals which constitute a substantial portion of the
installation.

(118) NomN-AuToMATIC: The implied action requires personal inter-
vention for ity control. (See “automatic™)

Note: As applied to an electric controller, non-gutomatic control does
not neeegsarily imply a manual controllsr, but only that personal inter-
vention is necessary.

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

(120) OOUTLET: 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 call attention to certain features such
as the shape of a building or the decoration of a window.

(122) OVEN, WALL-MOUN1TED: A domestic oven for cooking purposes
designed for mounting in or 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, oxr power cirenits of small in-
dividual as well as aggregate capacity; designed to be placed in a
cabinet or cutout box placed in or against a wall, or partition, and
accesgible only from the front. (See definition of “switchboard”).

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

(125) Pore rFacE: That side of a pole on which c¢rogs arms arve
attached, or which is so designated by the companies owning or operat-
ing the pole.
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(126) PORTABLE APPLIANCE: An appliance capable of being readily
moved where established practice or the conditions of use make it
necegsary or convenient for it to be detached from its source of cur-
rent by means of a flexible cord and attachment plug’

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

(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, flexible metal conduit, electrical metallic
tubing, underfloor raceways, cellular metal floor racewsays, surface metal
raceways, wireways and busways.

(129} RAINTIGHT: So constructed or protected that exposure to a
beating rain will not result in the entrance of water.

{130) READILY ACCESSIBLE: Capable of being reached quickly for
operation, renewal or inspectiom, without requiring those to whom
ready access is requisite to climb over or remove obstacles or to rvesort
to portable ladders, chairg, ete. (See “accessible”.)

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

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

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

{134) RURAL DISTRICTS: All places not urban, usually in the country,
but in some cases within city limits. (See deflnition of “urban dis-
triets™.)

(135) Sac: (a) Appurent sag of eny point: The departure of the
wire at the particular point in the span from the straight line be-
tween the 2 points of support of the span, at 60° F., with no wind.

(b) Apparent say of @ span: The maximum deparfure 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 sag: The sag of a conduetor after it has heen
subjected for an appreciable period to the loading prescribed, or
equivalent loading, and the loading removed.

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

(e} Maximwm total sag: The fotal sag at the midpoint of the
straight line joining the 2 points of support of the conduetor.

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

(g} Unloaded sag: (Of a conductor at any point in a span). The
distance, measured vertically, from the particular peint in the con-
ductor to a straight line between its 2 points of support, without any
external load.
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{136) SEALABLE EQUIPMENT: Equipment enclogsed 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 hot be operable without opening the enclosure,

(137) SeaAnLED (ITERMETIC TYPE) REFRIGERATION COMPRESSOR: A
mechanical compressor eonsisting of a compressor and a motor, hoth
of which are encloged in the same sealed housing, with no external
shafts nor shaft seals, the motor operating in the refrigerant atmos-
phere,

(138) Service: The conductors and equipment for delivering energy
from the electricity supply system te the wiring system of the prem-
ises gerved.

(139) SErvVICE CABLE: Service conductors made up in the form of
cable,

(140) ServicE coNDUCTORS: The supply conductors which extend
from the street main, or from transformers to the serviee equipment
of the premises supplied.

(141) Service prop: The overhead service conductors between the
last pole or other aerial support and the first point of attachment to
the building,

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

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

{a) Where service equipment ig loeated 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-
sisting of cirenit-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 eut-off for the
supply to that building.

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

(146) SERVICE RACEWAY: The rigid metal conduit, electrical metallie
tubing, or other raceway, that encloses gervice entrance conductors,

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

(148) SHALL: Is used to indicate requirements.

{149) SHouLp: Is used to indicate vecommendations, or that which
is advised but nof requived. In genmeral, recommendations have the
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ior;;n of fine-print notes or paragraphs supplementing the preceding
ext.

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

(151) SieN: See *“electric sign”,

(152) SieNaL circUrT: Any electrical ciremit which supplies
energy to an appliance which gives a recognizable signal.

(a) Such cirenits include cirenits for door bells, buzzers, code-
calling systems, signal lights, and the like.

(153) SpaN LENGTHI: The horizontal distance between two adjacent
supporting points of a conduetor.

(154) SPECIAL PERMISSION: The written consent of the Industrial
or Public Service Commisgsion,

(155) STRUCTURE CONFLICT: See “conflict”.

{156) SussTANTIAL: So constructed and arranged 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 cirenit. A switeh will always be under-
stood to be manually operated, unless otherwise stated.

(b)Y General use switch: A switch intended for use as a swibeh in
general distribution and branch cireuits. 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 so con-
structed that it can be installed in flush device hoxes, or on outlet box
covers, or otherwise uged in conjunction with wiring systems recog-
nized by this code.

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

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

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

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

Note: All AC general use snap switches are marked "AC" in addition
to their electrical rating,

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

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

2. Inductive loads not exceeding one-half the ampere rating at the
voltage involved, except that switches having a marked horsepower
rating are suitable for controlling motors not exceeding the horse-
power rating of the switch at the voltage involved,
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3. Tungsten filament lanip 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 electrieal rating,

(f) Isolating switeh: A switch intended for isolating an electric
eircuit 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 eireuit switch: A switch, rated in horsepower, eapable
of interrupting the maximum operating overload current of a motor
of the same horsepower rating as the switch at the rated voltage.

(158) SWITCHBOARD: When referved to in connection 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.
Switchhoards ave generally accessible from the vear as well as from
the front and are not intended to be installed in cabinets. (See “panel-
board™).

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

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

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

(161) THERMAL CUTOUT: An overcurrent protective device which
containg a heater clement in addition to and affecting a renewable
fusible member which opensg the circuit. It ig not designed to interrupt
short eircuits.

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

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

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

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

{166) UTILIZATION EQUIPMENT: See “equipment”.

(167) VAPOR-TIGHT: So enclosed that vapor will not enter the en-
closure.

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

(170) Vorrace. (2) (of a eirenit) Voltage of a circuit is the great-
est root-mean-square difference of potential between any {wo con-
ductors of the eircuit 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
civenit which is grounded; in ungrounded civcuits, the greatest volt-
age between the given conductor and any other conductor of the
cireuit,

{¢) (of direct connected cirvenit) If one cirveuit is divectly connected
to another cireuit of higher voltage (as in the case of an auto-
transformer) both ave considered as of the higher voltage, unless
the cireuit of lower voltage is effectively grounded, in which case its
voltage is not determined by the civeuit of higher voltage. Divect
cohnection implies electric connection as distinguished from eonnec-
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 coil or similar device is not
considered grounded.

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

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

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

(173) WET: (See “location—wet'*}.

History: Cr. Register, November, 1981, No. 71, eff. 12-1-61; r, and
recr. (166) and (170), Register, April, 1964, No. 100, eff. 5—-1—64.
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Chapter E 103

PROTECTIVE GROUNDING

103.01 Grounding general 103.05 Grounding of portable
103.02 dGrounding electric sys- equipment

=
o

tems B 103.06 Grounding conductors
& 103.0%8 Grounding conductor en- H 103,07 Ground connections
clogures H 10308 Method i
T 16304 Grounding of fixed E 103.0% Ground resistance
tH

10810 Separate grounding con-

equipment
ductors and grounds

E 103.01 Grounding general. (1) This chapter (sections E 103.01
through B 103.10) treats of protection by prounding of electrieal
generation, transmission, distribution, and some utilization 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 lightning protection
wires which are independent of electrie cirenits and equipment, 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 will be found in all parts
of the code. In general grounding requirements eovering interior wir-
ing will be found in chapter E 250; the grounding of lightning rods
in chapters I 160 through E 172; grounding in connection with radio
in chapter E 810; grounding eommunication systems in chapter B
800; and signal circuits in chapters E 720 and 725.

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

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

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

E 103.02 Grounding electric systems. (1) DIRECT CURRENT DISTRIBU-
TION SYSTEMS. {a) Two-wire direct-current gystems supplying interior
wiring systems and operating at nof to 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
gystems unless such system is used for supplying industrial equip-
ment in limited areas and the circuit is equipped with a ground
detector, It is recommended that two-wire direct-current systems
operating at more than 300 volts befween conductors be grounded if
a neutral point can be established such that the maximum difference
of potential between the neutral point and any other point on the
system does not exceed 300 volts. It is recommended that two-wire
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direet-current systems be not grounded if the voltage to ground of
either conductor would exceed 300 volis after grounding.

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

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

(b) In alternating-current distribution systemg ground connections
shall be made at the building service and near the transformer (or
transformers) either by direet 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 ig itself effeetively grounded at
intervals that will fulfill for any secondary utilizing the system
ground wire the resistance and current carrying capacities of sec-
tions E 103.07 and E 103.09.

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

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

8. In 2-phase, 8-wire systems, the ground connection shall be made
to the conductor ecommon 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 peint of one phase, If the
ground ig made at the neuiral of one phase the neutral shall be run
to each individual service.

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

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

T. Alternating current secondary circuits supplied from a trans-
former outside the building shall not be grounded inside buildings
except at the gervice entrance.

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

2. Where transformers supply a common set of distribution mainsg,
such fuses as are installed shall be so placed as not to leave any
portion of the secondary system without grounding protection after
the fuses have opened.
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3. In the absence of a direct ground connection at all building
gervices, ground connections shall be made to the grounded meutral
or other grounded conductor of a secondary system supplying more
than one utilization equipment, at intervals that will fulfill the re-
sistance and current-carrying requirements of K 103.09. This is to
take care of older installations without grounded services.

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

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

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

2. The neutral is connected to an extended metallic underground
water piping system or made electrodes complying with the resist-
ance requirements of section E 103,09 at each transformer location
and at s sufficient number of additional points to total 4 ground
connections per mile.

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

(e) 1. A neutra! conduetor grounded as specified in subsection E
108.02(2) (d) is considered to be effectively grounded throughout its
length.

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

a. Connections are made to an extended metallic underground water
piping system or to made electrodes complying with the resistance
requirements of section E 103,09 at the beginning and at the end and
at a sufficient number of additional peints to total 4 ground connections
per mile, o1

b. Connhections are made to single made electrodes complying with
the dimensions specified in subsection E 108.08(4) at a sufficient
number of points to total 9 grounds per mile.

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

1. The secondary has elsewhere 2 grounding connections at least
20 feet apart to extended underground metallic water piping systems
or to made electrodes complying with the resistance requirements of
section E 108.09, One or both of these connections may be at cus-
tomerg’ entrances,

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

Note: The lightning arrester must be an aceeptable lighining protec-
tive device having valve characteristics, See definition in chapter B 100.
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(3) CURBENT IN GROUNDING CONDUCTOR. Grounds shall be se ar-
ranged 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 func-
tions, are not to be considered as ohjectionable. If an objectionable
flow of current oceurs over a grounding conductor, due to the use of
multiple grounds a. one or more of such grounds shall be abandoned,
or h. their location shall be changed, or ¢ the continuity of the con-
ductor between the grounding conneections shall be suitably inter-
rapted, or d. other means satisfactory to the authority enforeing this
code shall be faken to limit the current.

Iistory: Cr. Register, Novemher, 1961, No. 71, eff, 12-1-61; am. (2) (b
2 and 4, Register, April, 1964, No. 100, eff. 5-1—04,

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

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

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

(2) Tixed 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 econform to the
practice adopted. If any portion of these non-current car 'ying parts
are located within 8 feet of the ground they shall be grounded,

(3) Instruments, meters, or relays which operate with windings
or working parts at 300 volts or more to ground shall have the eases
and other exposed bare metal parts grounded unless isolated by eleva.
tion or protected by suitable insulating barriers or guards. An excep-
tion is made where the equipment is inaccessible to other than quali-
fled persong, in which case the above protection is not required up to
and including 750 volts. Above 750 wvolts, eases shall be isclated by
elevation or protected by suitable barriers, grounded metal, or insulat-
ing covers or guards, where instruments, meters, or relays are op-
erafed from current or potential instrument transformers om eiveuity
of 300 volts or move to ground, having ungrounded secondary cireuits
and ungrounded primary cireuits, the cases and other exposed bare
metal parts shall be grounded (Sce subsection E 108,06(2)).

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

History: Cr, Register, November, 1361, No. 71, eff. 12—1—¢1.

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

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

E 103,06 Grounding conduectors. (1) MATERIAL AND CONTINUTYY. In
all cases the grounding conductor shall be of copper or of other
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metals or combination of metals which will not correde excessively
under the existing conditions. If joints are unavoidable they shall be
s0 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 digconnects all sources
of energy, For lightning arresters and ground detectors the grounding
conductor shall be as short and straight as practicable and free from
short bends.

{2} Size AND caPaciTY, The grounding conductor shall conform to
the following:

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

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

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

(d) For primery Hghtning erresters, The grounding conductor or
conductors shall have a current-carrying capacity sufficient to insure
continuity and continued effectiveness of the ground comnection under
conditions of excess current caused by or following discharge of the
arrester. No individual grounding conductor shall have lesg con-
ductance than No. 6 (0.162-inch) copper wire.

(e) Imterior wiilization wiring, raceways, ete. For conductor sizes
for grounding utilization wiring, raceways, equipment, and portable
and pendent equipment see chapter T 250,

(3) MECHANICAL PROTECTION AND GUARDING AGATNST CONTACT, (a)
For a distance of 8 feet above the ground, floor, or platform, from
which grounding conductors are aeccessible to the public, the con-
ductors shall be protected by a substantial insulating conduit o1 wood
molding.

1, Where the ground vesistance is less than 8 ohms a metallic
guard may be used provided that in the case of lightning arrvester
ground the ground conductor must be electrically connected to both
ends and the metallic guard covered by an insulating conduit or
molding.

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

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

(b) The grounding wire must also be protected near supply and
communication lines, (See section E 123,10),

Hlectrical Code, Volume 1
Regiater, April, 1964, No. 100




30 WISCONSIN ADMINISTRATIVE CODE

(1) UNDERGROUND, Wires used for grounding conductors, if laid
underground, shall, unless otherwise mechanically protected, be laid
slack to prevent their being readily broken; and shall have joints
carefully painted or otherwise protected against corrosion.

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

(8) Busses. In supply stations, manholes, and vaults aecessible 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: Cr. Reglster, November, 1861, No, 71, eff. 12-1-61.

E 103.07 Ground comnections. The ground connection shall be per-
manent and effective, and be made ag indicated helow, but always
to underground metallic water piping systems, if available, Where
the alternating current system is conmected to a grounding electrode
in or at a building, the same electrode shall be used to ground the
conductor enclesure and equipment in or on that building.

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

Note: The protective grounding of electric circuits and equipment to
underground metaliic water-pipe systems in accordance with these rules
should always be permitted, since such grounding oifers the most effec-
tive proteciion to life and property and is not injurlous to the piping
systems,

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

(2) ALTERNATE METHODS, Where underground metallic water-
piping systems are not available, other methods which will secure
the desired permanence and conductance may be permitted. Buried
metal structures of considerable extent may be used. In some cases
ground connection may be made to the steel frame of a building 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 itgelf well
grounded by effective connection to the ground. This may require
made electrodes for steel frame buildings supported on masonry or
concrete footings,

(3) MADE ELECTRODES, If resort must be had fo made (buried or
driven) electrodes the number should be determined by the following
requirements:

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

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

{¢) Where no part of the cireuit or equipment protected can be
reached by persons while they are standing on the ground or damp
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floorg, or by persons while touching any metallic piping to which the
grounding conductor is not effectively comnected, a single made elec-
trode may be used even if its resistance exceeds that specified in see-
tion B 108.09. In such cases it is desirable to provide guards for the
grounding conductor in accordance with subsection K 103.06 (3),
wherever it ig 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 RETURNS. Protective ground connections
should not be made to vailway negative-return circuits when other
effective means of grounding are available, except ground connections
from electric-railway lightning arresters. When ground conmections
are of necessity made to the grounded track return of eleetrie rail-
ways, they shall be made in such a manner as not to afford a metallic
conneetion (as indirectly through a grounded neutral with multiple
grounds) between the railway return and the other grounded conduct-
ing bodies (such as buried piping and cable sheaths}.

Note: This does not prohibit the making of drainage connections
(which are not protective grounds) hetween piping systems and railway
negative-return circuiis 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 eircuits nesr such railway returns, they should
he so arranged as to prevent the flow of any considerabie current in and
between such connections, which Aow would reduce their effectiveness,
or otherwise cause damage.

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

E 103.08 Method. (1) PipiNg. The point of attachment of a ground-
ing conductor to an underground metallic water-piping system shall
be on the street side of the water meter or on 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 elecirically eontinuous by bonding
together all parts between the attachment and the pipe entrance
which are liable {0 become disconnected, as at meters and serviee
unions. If water meters are located outside buildings or in concrete
pits within buildings where piping connections ave embedded in con-
crete flooving, the ground connections may be made on the building
side of the meters. The use of gas piping systems in buildings
should be avoided. An underground metallic water-pipe system having
less than 50 feet of buried pipe exclusive of well casings; or having a
vesigtance of more than 3 ohms to ground shall not be used as a
grounding electrode unless connected to 2 made electrodes spaced at
least 6 feet apart.

Exception: The connection to underground piping systems made
outside buildings by electrie distribution agencies need not be access-
ible.

(2) GrouND cLaMPS. The ground connection to metallic water pip-
ing systems shall ke made by means of an approved clamp or fitting
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firmly bolted to the pipe after all rust and scale have been removed,
or by means of a brass plug which had heen tightly screwed into a
pipe fitting or, wherve the pipe is of sufficient thickness, screwed into
a hole in the pipe itself, or by other equivalent means. The grounding
conduetor 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) CoNracr 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 hoth
couplings and conduit and such surfaces of fittings where the con-
duit or ground clamp is secured, in order to obtain the requisite
good connection. Conduits, other metal raceways, and the armor of
cables shall be securely fastened in outlet boxes, junction boxes, and
cabinets, so as to secure good electrical connections.

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

(b) Buried plate electrodes shall present not less than 2 square feet
of surface to exterior goil. Electrodes of plate copper shall be at least
0.06 inch in thickness, Hiectrodes of iron or steel plates shall be at
least 4 inch in thickness.

(e} Electrodes of iron or steel pipe shall be galvanized and not less
than % inch (nominal size). Electrodes of rods of steel or iron
shall be at least % inch minimum cross-seetional dimension. Approved
rods of nonferrous matevials or their approved equivalent used for
electrodes shall be not less than % inch in diameter. Driven electrodes
of pipes or rods, if of less than standard commercial length, shall
preferably be of one piece, and except where rock bottom is encoun-
tered, shall be driven to a depth of at least 8 feet regardless of size
or number of electrodes used. Where rock is encountered at a depth
of less than 4 feet, buried plate electrodes shall be used or pipe or rod
electrodes shall be buried in a horvizental trench as deep as is prae-
ticable. If rock is at a greater depth than 4 feet, pipes or rods may
be driven at an angle if this must he done to drive the Tull length
of the electrode. Such pipes or rods shall have clean metal surfaces
and shall not be covered with paint, enaimel, or other poor conducting
materials,

(d) Grounds used solely for wood pole lightning protection and
which are not connected to any cirenits or eguipment may be 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 protected and the wire which is at-
tached to the pole previous fo the setting has a continwous bare or
exposed length below the ground level of not less than 12 feet, ex-
tended to the bottorn 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 con-
duetor and made electrode if they are eleetrically bonded together
and the anchor and rod present sufficient surface to the soil.
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(f} Buried metal structures having a resistauce of more than 3
ohms to ground shall not be used as a ground electrode unless con-
nected to two made electrodes spaced al least G feet apart.

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

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 ochms for made electrodes. Where it is imprac-
ticable to obtain with one made electrode a resistance of 25 ohms, this
requirement shall be waived, and two made elecirodes, at least 6 feet
apart shall be provided,

(2) The resistance of station grounds should be checked when made.
All ground connections shall be inspected periodically, Ground con-
nections on distribution cirveuits should, when installed, be tested for
registance unless multiple grounding is used.

History: Cr. Register, November, 1461, No, 71, eff, 12-1-61,

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

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

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

(¢) Frames of direct-current railway equipment and of equipment
operating in excess of TH0 volts.

{d) Lightning rods.

History: Cr. Register, November, 1861, No. 71, eff. 12-1-41,
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Part 1

ELECTRICAL SUPPLY STATIONS
AND SUBSTATIONS

Chapter E 110
SCOPE OF ORDERS

B 110.01 HElectrical equipment in stations, substations, factories and
elsewhere

E 110.01 Electrical equipment in stations, substations, factories and
elsewhere, {1} The following chapters (E 110-E 119) apply to all elec-
trical equipment and eonductors of over 600 volts. If such equipment
and conductors are not installed in supply stations or other guarters
aceessible only to qualified persons, they shall, in addition to eomply-
ing with chapters E 110-E 119, comply also with the rules of Part 5.

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

Note: For the intent of rules, walvers, ete, see section E 2013,

History: Or. Register, November, 19861, No. 71, eff, 12-1-61,
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Chapter E 111

GENERAL PROTECTIVE ARRANGEMENTS OF
STATIONS AND SUBSTATIONS

I 111.01 General requirements for E 111.03 Buildings, yards and
rooms and spaces eneral safety
E 111,02 Illumination E 111,04 Yire flghting appliances
E 11105 Oil filled apparatus

E 11101 General requirements for rooms and spaces. (1) EN-
CLOSURE OF ROOMS AND SPACES, Rooms and spaces shall be go arvanged
with fences, screems, 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 prohibiting entrance to unauthorized per-
sonhs shall be displayed at entrances,

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

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

(b} Storage and manufacturing processes. They shall be wused
neither for the storage of material nor for manufacturing processes
causing hazard to electrical operators, except those materials or proc-
esges attendant upon the produetion or distribution of a supply of
electrical energy.

{c) Hazardous conditions. They shall be free from combustible dust
or flyings, flamimable gas, or acid fumes in dangerous quantities. (For
battery rooms, see chapter E 114, For auxiliary equipment in hazard-
ous locations, see E 112.08.) Also see rules on Dusts, Fumes, Vapors
and Gases published by the Industrial Commission.

(d) Veniilation, They should be well ventilated. See Industrial Com-
mission codes.

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

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

{4) FENCES, Fences used to exclude the public from electrical equip-
ment, shall be so placed that they are not eloser to live parts or parts
that may become alive than that given in column 8 of table 2, section
E 112,05, Such fences shall be of a type that cannot be readily climbed
and be not less than 5 feet in height when enclosing equipment operat-
ing at 15,000 volts or less and not less than 6 feet in height where the
voltage is above 15,000.

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

E 111.02 Mumination. (1) UNDER NORMATL, CONDITIONS. Rooms and
gpaces in buildings where electrical apparatus or machinery is located
shall have means for artificial illumination in aecordance with the
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following table. The nieans of illumination shali be maintained ready
for use at all times, (Also see section E 114.09)

Noter It 18 not intended that this rule should reguire permanent light-
ing in switch cells and similar small spaces occupied by electrical ap-
paratus where permanent lighting is impracticahle.

TABLE NO, 1
ILLUMINATION INTENSITIES

Modern
Minimum Practice
Faot-Candles | Feot-Candles

(1) Bwitchboard ingtruments, gauges, switches, ete.__.... . .. 5 10 t0 15
(2) Switchboards with no exposed live parts. ... 3 6to 10
(8) Storage battery room 2 51010
(4) Generating room, boiler room, pump room (at machinery

or exposed Hve parte) e 5 10 to 16
(5) Stairways and passageways (Measurements made at floo?

level}) where there iz moving muchinery, exposed live

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

Note! The above illumination wvalues are to be measured at working
surfaces, except as stated.

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

(2) EMERGENCY LIGHTING, A sepalate 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 he used in battery rooms,

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

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

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

B 111.03 Buildings, yards and general safety, (1) BUILDINGS T¢
COMPLY WITH BUILDING CODE. Buildings in which electrical supply
equipment is installed shall be constructed in every detail fo comply
with the building code published by the Industrial Commission,

(2} GENERAL RULES ON SAFETY TO BE COMPLIED WITH. Floors, pas-
sageways, stairways, floor openings, platforms, runways, moving ma-
chinery, ete., shall be constructed and safeguarded as required by the
ruleg on safety published by the Industrial Commission.

(3) PROTECTION FROM RAIN AND FALLING 0BJECTS. Electrical equip-
ment located outdoors, when necessary, shall be protected against in-
jury from rain, snow, sleet, flying or falling objects.

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

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

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

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

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

(8) STAIRWAYS, HANDRAILS., (See rules on safety published by the
Industrial Commission.)

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

(10) CoNTINUITY, The heads of permanent ladders shall be provided
with guards such as gates or 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 treads where over exposed live or moving
party or over working spaces, passageways, or other stairways.

(12) WALKS AND PLATFORMS FOR OVERHEAD WORK. (See 1ules on
safety published by the Industrial Commission,)

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

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

B 111,04 Firve fighting appliances. (1) FIRE EXTINGUISHERS. Ade-
quate approved fire-extinguishing appliances shall be conveniently
loeated and conspicucusly marked. Any such appliances which have
not been listed by Underwriters' Laboratories, Ine. for use on live
parts should be plainly and congpicuously marked with a warning to
that effect.

(2) TEMFERATURE CONDITIONS, Fire extinguishers shall mot be in-
stalled in locations subject to conditions of high and low temperature
which will reduce their effectiveness.

Note: Carbon-tetrachloride extinguishers are not adversely affected by
temperatures between 60° C. (140° F.) and minus 40° C. (—40° T.).

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

E 111.05 ©il filled apparatus. For the purpose of these rules, oil-
filled apparatus is divided into 3 classes, each of which requires differ-
ent treatment: (1) Oil switches and eircuit-hreakers (See also chapter
E 117}; (2) transformers, induction regulators, ete. (See also chapter
¥ 115); and (3) lightning arvesters (See also chapter T 119). The
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necessary safely precautions depend largely on whether the apparatus
is located in buildings or outdoors,

(1) OIL SWITCHES OR CIRCUIT-BREAKERS, (a) ‘0il switches or cireuit-
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 isolated. Floors and
floor drains should be so arranged that oil will quickly eollect 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 oil being thrown outside of the com-
partment, exterior drainage or storage systems are not necessary.

- (e) If located outdoors they should be adequately isolated.

(d) If located near building walls the walls should be of fire resis-
tive construetion 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 he recognized that oil-switch or circuit-breaker fail-
ures may depend upon the sizZe and rupturing capacity of the switch
or gireuit breaker and the short-ecircuit duty that may be required of it.
The short-circuit current depends on the Zenerating capacity supplying
the syastem on which the switch or circuit-breaker is used as modified by
the eurrent-limiting characteristics of the system or by special appa-
ratus installed for that purpose, By ‘generating capaclity” iz meant all
of the apparatus contributing to the short-circuit current,

(2) TRANSFORMERS, INDUCTION REGULATORS, ETC. CONTAINING A
LIQUID THAT WILL BURN, If transformers, induction regulators, ete. are
in buildings, the 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 ad-
visable, If the apparatus contains large quantities of oil, each unit or
group should preferably be placed in a separate fireproof eompartment
suitably ventilated. If located outdoors, they should be adequately
isolated. Provision should be made for quickly draining away to a
safe distance any oil that may be spilled. This may be done by ditches
and drains o1 the oil may be absorbed and danger of spreading re-
moved by paving the yard around the transformevs or other devices
with cinders 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 inside the tank o
in the survounding compartment, except where tanks are completely
filled with oil or where the space above the oil is filled with an inert
zas.

(3) 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 E 115,04,

(4) LIGHTNING ARRESTERS. If located in buildings, lightning arvest-
ers eontaining oil should be separvated from other equipment by fire
walls adequate fo completely isclate them in case of five. When located
outdoors they should be adequately isolated. Provision for quickly
draining away oil should be made as indieated for transformers in
(2} above.

Histery: Cr. Register, November, 1961, No, 71, off. 12-1-6T.
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Chapter E 112
PROTECTIVE ARRANGEMENTS OF EQUIPMENT

BE 112.01 Gencral requirerment 12 112.07 Dquipment for work on

I 112,02 1nspections live parts

E 112,03 Guarding shaft ends, & 112,08 Hazardous locations
pulleys and belis, and E 112,09 Shielding of equipment
suddenly moving parts from deteriorating agen-

& 112.04 Protective grounding cies

B 112,05 Guarding live parts B 112,10 1dentification

E 11206 Working space about
electrical equipment

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

History: Cr. Register, November, 1561, No. 71, eff, 12-1-61,

B 112.02 Inspections, (1) REGULAR EQUIPMENT. Electrical equipment
shall comply with these orders when placed in service and shall there-
after be cleaned when necessary and inspected at such intervals as ex-
perience has shown to be necessary. Any equipment or constriction
known to be defective so as to endanger life or property shall be
promptly repaired, permanently disconnected, or isolated until repairs
can be made, Repairs, additions and changes to electrical equipment
and conductors shall be made by qualified persons only.

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

(3) EMERGENCY EQUIPMENT. Equipment or wiring maintained for
emergency service should be periodicaily inspected and, where neces-
sary, bested to determine itg fitness for service,

(4) NEw mQUIPMENT. New equipment should be thoroughly in-
spected before being put in serviee,
History: Cr. Reglster, November, 1961, No, 71, eff. 13—1-81.

E 112.08 Guarding shaft ends, pulleys and belis, and suddenly mov-
ing parts. (1) TRANSMISSION MACHINERY. This code is supplemented
by the rules on safety and other Industrial Commission requirements
which specify methods for safeguarding pulleys, belts, and other
equipment uged in the mechanical transmission of power.

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

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

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

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

(a) Except in hazardous locations, exposed noncurrent-carrying
parts of equipment operating at more than 150 volts to ground may
be left ungrounded and either isolated, or guarded, or provided with
insulating mats as 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, acid fumes,
e},ﬂxpsléyos)ives, inflammable gas, or flyings normally exist, (See chapter

(b} Exception 1: Exposed noncurreni-carrying metal parts of
equipment of grounded direct-current cireunits oy series direct-current
cireuits are exempted from this ovder, if suitably insulated from the
ground and from neighboring grounded surfaces, In addition suitable
permanent insulating barrier guards shall be installed so that a per-
son cannot, while touching such insulated frames, at the same fime
inadvertently touch or stand upon other grounded bodies.

(¢} Exception 2: Exposed noncurrent-carrying metal parts of sup-
ply equipment for communication ecireuits are exempted from this
order, provided they are suitably insulated from the ground and
neighboring grounded eonductors and suyfaces,

(d) Ixception 3: Metal shell sockets and metal guards of poriable
lamps, if suitably insulated, are exempted from this order.

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

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

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

(1) Wuree rEQUIRED. {a) Ungrounded parts of electrical equip-
ment which operate at or may hecome charged to more than 150 volts
shall be guarded when vertical clearances from ground, floors, plat-
forms, or permanent supports for workmen are less than that given
in column 2, table 2, of this rule, or when the 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,
ad well ag to permanent inatallations,

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

Permanent supporting surfaces for workmen include floors, platforms,
or atructures used regularly and fraguently by workmen for inspec-
tions and maintenance near live adjacent parts; runways, ladders, stair-
ways, ete,

(k) Parts over or near frequently traveled passageways through
which material may be carried, or in or near spaces, such ag corridors,
storerooms, boiler rooms, efe. used for non-electrical work, should,
where practicable, be guarded or given clearances in excess of those
specified, such as may be necessary to secure reasonable safety, The
guards should be substantial; should, where practicable, completely
shield or enclose without openings the parts; and when in spaces used
for non-electrical work should be removable only by means of tools or

keys.
TABLE NO. 2
MINIMUM CLEBARANCH FROM LIVE PARTS

1 2 3 4
Minimum Vertical Minimuem Horizontal | Minimum Clearance
Voltage Clearance of Clearance of from Guards to Parts,
Unguarded Parts TUnguarded Parts Radius of Guard Zone
Feet Inches Feet Inches Inches
7 [ 3 0 0.5
7 7 3 1 1
7 8 3 2 2
7 9 3 3 3
7 16 3 4 4
9 0 3 ] 6
9 3 3 9 b
9 6 4 [+ 12
9 10 4 4 16
10 5 4 11 23
11 0 5 6 30
11 7 6 1 37
12 2 L] 8 44

Note: Interpolate for intermediate values.

The clearahces in column 4 of this table are not a requirement for
definite engineering desgign of either apparatus or %uards, but are solely
for the zuidance of workmen installing guards without such design,

For example, the minimum clearances in the table above are not in-
tended to refer to the clearances between live parts and the walls of
cells, compartments, or simllar enclosing structures, They do not apply
to the clearances between bus bars and supporting structures, nor to
clearances between the blade of a disconnecting switch and its base,
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(c) Parts of indeterminate potential, such as telephone wires ex-
posed to induetion from high-tension lines, ungrounded neutral con-
nections, ungrounded frames, ungrounded parts of lightning arvesters,
ungrounded instrument cases connected dirvectly to the high-voltage
circuit, ete., shall be classified and, wheve practicable, guarded on the
basis of the maximum voltage which may be present.

{2) STRENGTH OF GUARDS. Guards shail 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
againgt them.

(8) TYPES OF GUARDS. (a} Loeation or isolation. Parts having clear-
ances equal to or greater than specified in subsection E 112.05 (1)
above are guarded by location. Parts arve guarded by isolation when
all entrances to enclosed spaces, runways, ladders, ete. are kept locked
or warning signs posted at all entrances, in which case no other per-
manent guards need be supplied, The enclosures referred to are those
within stations, substations or vaults which contain limited amounts of
equipment that must be entered for work of a very limited nature.
For example, the area in back of an open back switchboard may be
enclosed to eliminate the necessity of guards but emclosing an out-
door substation in a fence does not eliminate the necessity of guards.

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

(¢) Railings and fences. Railings are not substitutes for complete
guards, and if used shall be located at a horizontal distance of at
least 3 feet (and preferably not more than 4 feet) from the nearest
peint of guard zone, which is less than 7% feet above the floor, Fences
used 1o exclude the public from electrical equipment, shall be so
placed that they are not closer to live parts or parts that may be-
come alive than that given in Column 8 of Table 2, subseetion 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 be not
less than 5 feet in height when enclosing equipment operating at
15,000 volts or less and not less than 6 feet in height where the volt-
age is above 15,000,

{d) Location of guards, Guards inside of the guard zone or less
than 4 inches outside, shall completely enclese the parts from contact
up to the heights listed in column 2 of table No. 2 of subsection B
112,06(1). They shall not be closer to the live parts than listed in
column 4 of the table in subsection B 112.05( 1) except when suitable
insulating material is used with cireuits of less than 7,500 volts. (See
note under table in subsection E 112.05(1))}. If more than 4 inches
outside of the guard zone, the guards need not extend more than 7%
feet above the floor. Covers or guards, which must at any time be
removed while the pavts they guard arve alive, should be arranged so
that they cannot veadily be brought in contact with live parts. This
does nof apply to enclosing fences as described in subsection (c¢) above
and subsection E 111.01(4).

(e) Imsulating covering on conductors er parts. The insulating
covering on parts exceeding 750 volts shall not he considered a pro-
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tection, For parts less than 750 volts, positive barriers, enclosures, or
similar arrangements ave preferable, bul in dry places where not ex-
posed fo 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. IPriction tape is not acceptable as the sole protection.

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

(£) Mats. Buitable insulating mats placed so that a person cannot
inadvertently come in contact with the live parts without standing on
the mat may be used in the following cases:

1. Parts less than 760 volts, exposed at switehboards, switches, or
on rotating machinery,

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

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

4, Ag provided for in subsections E 112.05 (3) (e} and (3) (h).

b, Mats should he 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 shouid be main-
tained and the mats should be laid and maintained so as to reduce
the tripping hazard to 2 minimum.

Note: Beveled edges will help in many cases,

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

(h) Special rules for plug-type switehboards, A mat iz 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 ILESS THAN 300 vorrs, It is recommended that live
parts of more than 150 volts be enclosed or guarded when in exposed
locations,

History: Cr. Register, November, 1961, No. 71, eff. 12-1-61; am. (3)
(c), Register, April, 1964, No. 100, eff. H-—1-84.

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

(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 voits, exposed after removing guards, shall be not less than
8 feet plus the guard zone radius as given in column 4 of the table in
gection B 112.05. (When the live parts are on only one side, colurm 3
of the table in section B 112.05 gives the minimwm permissible value
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for the total width of the free space), See also subsection B 111,08 (8)
for headroom.

(8) ELEVATED PARTS. Clearance about normally elevated or isolated
parts requiring ceeasional adjustment should be provided so the men
need not come within the danger zone (See subsection E 142.08 (3)
of this code) around adjacent energized parts, unless guarded in ac-
cordance with sections E 112.05 and E 112.08.

History: Cr. Register, November, 1961, No, 71, eff. 12-1-61; am, {3y,
Register, April, 1864, No. 100, eff. 6i-1-64.

E 112.07 Equipment for work on live parts. (1} 7,600 voLTS OR
L.ESS. When it is neeessary for men to bring their bodies or any mate-
rial or tools handled into the danger zone (see subsection T 142.08(2)
of thig code) suitable protective devices, such as rubber gloves, rubber
sleeves (if necessary), insulating tools, portable rubber mats or in-
sulating stools, rubber blankets, insulated fuse pullers, testing and
grounding devices, switch sticks, ete,, should be provided, periodically
examined, and kept in safe condition. If the veltage exceeds the limit
of 5,000 volts set for standard yvubber gloves, special gloves should be
furnished if the work is eonducted so that their use is necessary.

(2) Morr THAN 7,500 vorrs, Suitable protective devices, such as
testing and grounding devices, switeh sticks, fuse pullers, special in-
sulated tools, ete., should be provided, periodically inspected, and kept
in safe condition. Such devices shall provide an ample margin of
safety for the voltage involved and should be consfructed so that the
workman’s body can remain outside of the danger zone. (See subsec-
tion E 142,02 (3) of this code).

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

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

(a) By placing in separate compartments or rooms.

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

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

(2) GroOUNDING. The metal frames and other exposed noncurrent-
carrying metal parts of equipment in these locations shall be effec-
tively grounded ag specified in chapter E 1083,

The flammable liquids code published by the Industrial Commission
should he consulted.

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

T 112.09 Shielding of equipment from deteriorating agencies, Suit-
able shields or enclosures shall he provided to protect exposed eurréent-
carrying parts, insulation of leads of electrieal devices or egquipment
where susceptible to injury by being installed directly under rotating
equipment or in other locations where dripping oil, excessive moisture,
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steam, vapors, or similar agents exist. (For battery rooms see section
E 114.07).
History: Cr. Register, November, 1961, No. 71, eff. 12-1-61,

E 112,10 Identification. (1) EQUIPMENT IN GENERAL. Electrical
equipment shalt be suitably identified when necessary for safety. The
identification may be by position, eolor, number, name-plate, label,
design, or other means, but the methed of identification chosen sghall
be uniform throughout any one system. (See section B 117.05 for
switcheg), 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 inferchanging of these removable parts
might lead to accident.

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

Histery: Cr., Register, November, 19631, No. 71, eff. 12-1-61.
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Chapter E 113

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

CONVERTERS)
E 113.01 Speed-control and stop- H 113.04 Terminal hases and
ping devices bushings |
T 113.02 Guards for live parts K 113.05 Deteriorating agencics
1 113.028 t(}rounding machine I 113.06 Motors
rames

E 113,01 Speed-conirol and stopping devices, (1) SPEED LIMITS FOR
PRIME MOVERS. Prime movers driving generating equipment shall be
provided with automatic speed-limiting devices, where harmful over-
speed can otherwise occur, in addition to their governors, if necessary
as with some types of steam turbines,

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

(3) SPEED LIMIT FOR MOTORS, Machines of the following types shall
be provided with speed-limiting devices unless their inherent charac-
teristics or the lvad 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:

(2) Separately excited direct-current motors.

(b) Series motors.

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

Note: The required linitation of speed may be obfained by the use of a
relay, centrifugal switch or other similar device which will cut off the
supply of encrgy when excessive speed is attained.

(4) LOW-VOLTAGE OR UNDER-VOLTAGE PROTECTION. All motors so em-
ployed or arranged that an unexpected starting of the motor is a
hazard, shall be equipped with low-voltage protection which will
automatically cause and maintain the interruption of the motor cireuit
when the voltage falls below an operating value.

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

(5) ADJUSTABLE SPEED MOTORS. Adjustable speed motors, if con-
trolled by means of field regulation, shall be so equipped and con-
nected that the field canmot be weakened sufficiently to permit
dangerous speed,
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(6) PROTECTION OF CONTROL CIRCUITS, Where speed-limiting or stop-
ping devices ave electrically operated, the eontrol circuits by which
such devices are actuated shall be in conduit or otherwise suitably
protected from mechanical injury, in accordance with section E 116.02.

Hintory: Cr. Register, Novemher, 1961, No. 71, eff, 12-1-61.

E 113.02 Guards for live parts, {1) GUARDS ON ROTATING BQUIP-
MENT. Guards complying with section E 112,05 ghall be provided.

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

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

(4) Arcing sHIELDS. 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-
song in the vieinity, as in the case of narrow working spaces located
immediately above or heside such eguipment.

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

(b} It is recommended that where suitable ghields have not been
ingtalled goggles should be available.

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

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

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

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

(3) AuxmiAries. Execiters and auxiliary circuits 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 ag that of the machine for
which they arve auxiliaries.

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

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

(2) BusmINGs. Bushings where used for wires coming through
frames of motors or gemerators 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 fo cause their rapid
destruction.

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

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

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

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

E 113.06 Motovs, (1) CoNtRoL. If the starting is caused automatic-
ally (not manually) as, for example, by a float switch, or if the start-
ing deviee or control switch is not located close to the motor and all
parts of the machinery operated, the starting arvangement 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 oceur, when in rooms normally containing explosives, flammable
gas, or flammable flyings shall be so installed, as to reduce the hazard
by enclosure in an adequately ventilated separate compartment, by
solidly enclosed equipment designed for use in explosive atmospheres,
or, when protected against flyings only, by partitioning off a space or
by a suitable boxing.

(3) MoTORS EXPOSED T0 DUST. Motors should be protected from dust,
Enclosed-type motors are recommended in dusty places, being prefer-
able to boxing.

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

History: Cr. Reglster, Novermber, 1961, No, 71, off, 12-1-61.
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Chapter E 114
STORAGE BATTERIES

E 114.01 General E 114,08 Guarding live parts in
E 114,02 Isolation battery rooms

E 114,03 Ventilation E 114.09 Iilumination for hatfery
E 114,04 Ingulation rooms asnclosing hat-
B 114.05 Racks and trays teries of the nonsealed
E 114,906 TFioors type

5

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 batterieg using aecid or
alkali as electrolyte, consisting of cells connected in series, with a
nominal voltage in excess of 50 volts, and connected for service where
so installed. (For exception, sce subsection E 114,03(2)).

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

{3) Two types of cell construction are recognized in this section,
viz:

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

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

Note: Caution: Smoking or the use of open flames, or of tools which
may generate sparks, should bhe avoided except when cells are not ac-
tively gassing and when prior ventilation has been ample, Sparks from
frietional or static electricity should be avoided as they may lgnite the
Fas if discharged close to its source, as at the vent of a gealed-type cell
during overcharging. I'he elactrolyte of storage batterles, and spray
containing electrolyte, are somewhat corrosive, particularly when con-
centlléataed by evaporation, and contact with body or clothes should be
avolded, . '

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

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

E 114.03 Ventilation. (1) DIFFUSION OF GASES. Provision shall be
made for sufficient diffusion of the gases from the battery to prevent
the accumulation of an explosive mixture.

(2) NoNSEALED TYPE. Batteries of the nonsealed type shall be located
in separate rooms 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 b0 volts
nominal voltage if the capacity at the 8-hour discharge rate exceeds
5 kw, hrs.

History: Cr. Register, November, 1961, No. 71, eff. 12-1-61,
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E 114.04 Insulation. (1) Cells of the nonsealed type shall be sup-
ported by suitable insulators such as glass, glazed poveelain, 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 conducling material shall
be supported gingly, or in groups assembled in nonconducting trays,
on porcelain or other suitable insulators.

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

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

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

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

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

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

(c) Other similar suitable construetion.

(2) TrAvs. Trays refey to frames such as crates or shallow boxes
usually of wood or other nonconducting material so construeted or
freated as fo be resistant to deteriorating aection by the electrolyte.

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

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

Tistory: Cr. Register, November, 1061, No, 71, eff. 12-1-¢1.

E 114.07 Wiring in battery rooms, Wiring shall be in accordance
with the requirements of chapter E 480 (storage batteries).
History: Cr, Register, November, 1961, No. 71, eff. 12-1-6%.

E 114.08 Guarding live parts in battery rooms, (1) GUARDING. The
arrangement of cells and connections shall be such that any 2 current-
carrying parts between which a 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 cONDUCTORS. No bare conductor of more than 150 volts
to ground shall be placed in any passageway, unless guarded or
isolated by elevation.

(8) DETAILs oF GUARDS, Required guards shall comply with section
E 112.05,
History: Cr. Register, November, 1961, Na. 71, eff. 12-1-61.
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E 114,04 Illumination for baitery rooms enclosing batteries of the
nonsealed type. (1)} TYPE oF LAMP, Storage-battery rooms, in addition
to daylight whieh is desirable when available, should be lighted only
by ineandescent electric lamps in keyless porcelain or composition
sockets, controlled from ocutside the battery room if practicable.

Note: 1t is recommended that portable lamps be used only in keyless
soclkeis enclosed in holders provided with substantial guards {o prevent
lamp breakage and he provided with “hard-service” cord,

{2) HEATING APPLIANCES, Heating appliances with open flames or
exposed incandescent resistors shall not be insfalled.
History: Cr. Register, Novemher, 1961, No. 71, eff. 12-1-41.
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Chapter E 115

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

I 116.01 Current transformer sec- I8 11504 Location and arrange-
ondary circuits ) ment of power trans-
B 115.02 Grounding secondary cir- formers

cuits of instrument
transformers

E 115.03 QGrounding transformer
cases

Resistance devices
Ground detectors

=
bt
[
s
=1
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E 115.01 Current transformer secondary eirvcuits. (1) SHORT-CIR-
CUITING, Secondary circunits of current transformers, including con-
stant-current and instrument transformers, shall be 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
ingtrument or other device from such cirenits without opening the
eirenits, ' ’

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

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

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

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

E 115,08 Grounding transformer cases. The metal case or exposed
frame of each transformer, reactor, induction regulafor, and similar
equipment, which is located where dampness or flammable gas nox-
mally exists, or which is connected to a civeuit operating at move
than 150 volts, shall be effectively grounded.

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

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

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

(2) On warLs, If permitted by local authority, a transformer may
be mounted on the exterior wall of a building, in compliance with the
rules of part 2.
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{3) Encrosep. 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
liquid that will burn, and located in a station, should be provided with
sills to confine any esecaping liquid, o1 with suitable arrangements for
draining. If located in a building used for other than station purposes,
and the amount of such liquid ig considerable, the transformer should
be placed in a suitable transformer vault which is ventilated. Such a
vault shall be accessible to authorized persons only.

(5) INDOORS, INCOMPBUSTIBLE LIQUID. A transformer rated in excess
of 25 Kv.-a. and immersed in a liguid that will not burn shall be
furnished with a pressure-rvelief vent. If installed inside a building
used for other than station purposes and not well ventilated, (a) the
transformer shall be furnished with a means for absorbing any gases
generated by arcing inside the case, or (b) the pressure-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 (25 kv.-a. or less)
immersed in a liquid that will not burn, may be installed in stations
or, if properly enclosed or guarded, in buildings used for other than
station purposes. :

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

E 115,05 Resistance devices, (1) Rheostats shall be not less than
1 foot from combustible material or separated therefrom by a slah 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-
fering 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 eabinets or equipped
with dust-tight side and face plates, (For instaHation in hazardous
locations see section E 112.08).

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

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

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

CONDUCTORS
I 118.01 Hlectrical protection E 116.04 Guarding conductors
E 116,02 Precaution against me- T 116.05 Guarding in hazardous
chanical and thermal locations
damage B 116.06 Taping ends and joints
T 116,03 Isolation B 116,07 Wiring for illumination

E 116.01 Electrical protection. (1} OVERCURRENT PROTECTION RE-
QUIRED. Conductors shall be suitable for the Jocation, use, and voltage.
Conductorg should be protected against excessive heating by the de-
sign of the system or by suitable fuses or automatic cireuit-breakers
except as provided in section E 117.06.

(2) FUSES 1IN GROUNDED coNnUcTORS, Conductors normally grounded
for the protection of persons shall be arranged without fuses or auto-
matic cireuit-breakers interrupting their continuity between the source
of electrical supply and the point at which the ground conductor is
attached, unless the eircuit-breaker opens all conductors of the cireuit
with one operation.

{3) CIRCUITS EXPOSED TO HIGHER VOLTAGES. If exposed through
transformer windings or outdoor cireunits to higher voltages, circuits
of less than 750 volts shall be isolated or grounded unless in suitable
eable with grounded metal sheath, placed in grounded conduit or
other suitable duct or identified and puarded as required for conduc-
tors of the highest voltage to which they are exposed.

History: Cr., Register, Novemher, 1361, No. 71, eff. 12-1-61.

E 116.02 Precaution apgainst 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 disturbanee to conduetors, their insulation, or supports.

{2) FLAME PROOFING, Where conductors with insulating cover-
ings are clogely grouped and any one ig liable to damage from near-by
conductors (as sometimes on the rear of switchbeards 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 cirenit on which the econductor is used.

(3) PROTECTION AGAINST CoNTACT. Large conductors iiable to ba
torn from their supports by the forces to which they are subjected
{as by the magnetic fields produced) shall be so supported that they
cannet come in eontact with the surfaces along which they are run
if uninsulated or with other conductors and equipment,

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

{4) CONDUCTORS BETWEEN GENERATORS AND QUTSIDE LINES. Condue-
tors between generators and outside lines shall be accesgible and sup-
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ported on approved noncombustible, nonabsorptive insulators or placed
in approved cable, metal conduit, tile, or other fireproof ducts.

(p) HIGH TEMPERATURES. Insulated conduectors exposed to excessive
temperatures shall have ingulation which remains effective and does not
rapidly deteriorate under such conditions,

History: Cr. Register, Novembor, 1961, No. 731, eff. 12-1-61,

E 116.03 Isolation. All conductors of more than 750 volts, and un-
grounded bare conductors of more than 160 volts, shall be isclated by
elevation or guarded in accordance with section E 112.05, so that no
person can inadvertently comne in contact with them; provided that
busses and bus structures and line connections thereto may be installed
in accordance with section E 112.06, in suitable locations specially
arranged for such purposes,

History: Cr. Register, November, 1961, No. T1, eff. 12-1-61.

E 116.04 Guarding conductors. (1) METAL SHEATHED CABLE QUTLETS
OF MORE THAN 750 vOoLTS. The insulation of the several conductors of
multiple-conductor cable, where leaving the metal sheath at outlets,
ghall be thoroughly protected from mechanical injury, moisture, and
electrical strains by means of a pothead ox equivalent method,

(2) ForM or qUARDS, Guards shall comply with section E 112.05.
History: Cr. Register, November, 1961, No. 71, eff. 12-1-61,

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

Note: This rule does not apply to conductors of large section which
obviously cannot be placed in e¢onduii, such as copper bars conseting
large cells with end-cell swiiches. This rule does not apply to ade-
quatiely ventiilaied locations,

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

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

E 116.66 Taping ends and joints, Ends and joints of insulated con-
ductors, unless otherwise adequately guarded, shall have equal insulat-
ing eovering with other portiong of the conduector.

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

E 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 eonductors in part 5 of the code.

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

FUSES, CIRCUIT-BREAKERS, SWITCHES
AND CONTROLLERS

117.01 Accessibie and indicating 1 117,07 Disconnection of fuses

i

W 117.02 011 switches before handling

E 117.03 Where switches are re- H 117.08 Arcing or suddenly mav-
quired ing parts

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

E 117.05 Capacity of switches and E 117.10 Guarding live parts of
disconhectors switches, fuses and auto-

B 117.06 ‘Where fusdea or auto- matie circuit-breakars

matic circuit-brealers
are required

E 117,01 Accessible and indicating, (1) ARRANGEMENT. All switches,
fuses, automatic eireuit-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 asg to
identify the equipment controlled by them, and (except fuses) shall
indiecate whether they are open or closed.

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

Mistory: Cr. RRegister, November, 1981, No. 71, eff. 12-1-61,

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

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

Note; Remote conirol! may be mechanieal, electrical, or other type. It
is not intended to prohibit the use of switches and circuit-breakers
operated manually by means of levers or poies from a remote position
(se? not)e in section ¥ 111,05 for conditions usually applying to electrical
systemas).

Mistory: Cr. Register, November, 1961, No, 71, eff, 12-1-81.

E 117.03 Where switches are required. Suitable disconnectors,
switehes or civeuit-breakers which may be manually operated shall be
inserted in all leads to all supply equipment and all outgoing supply
cireuits, except as listed below:

Exceptions: (1) Whera 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 except as may
be deemed necessary by the engineer in charge to meet operating re-
quirements.

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

~ Nofe: In most cages the switch called for should he capable of open:
ing the circuit under loads, In some cases, as between generators and
treansformer banks used with them, disconnectors onty would be required.

History: COr, Registey, November, 1961, No. 71, eff. 12-1-61L.

E 117.04 Switches or other grounding devices, Tt is recommended
that switches or other suitable means he provided, where practicable,
to faeilitate short-circuiting and grounding equipment or lines for
which the operating rules (see sections I 142.04 and E 142.05 of this
code), require grounding to proteet workmen, (See subsection E
112.04(3)),

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

E 117,05 Capacity of switches and disconnecfors. (1) SUITABILITY,
Switches 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 voltage and ampere
rating for the circuit on which they are installed.

(a) It is recommended that disconnectors he marked with a wam-
ing against opening when carrying load, Where a group of disconnec-
tors is contained in one room or compartment, a single conspicuous
sigh may be sufficient.

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

(8) AIr BREAKS., Unless a switch operating on a circuit between
750 and 7,500 volts makes an air break, it is recommended that there
shall be insialled hetween it and the source of energy supply a suit-
able air or oil break diseconnector or equivalent device having an air
or oil gap suitable for the operating voltage of the circuit. An air-
break switch or air-break disconnector shall be inserted in each con-
ductor between electrical supply equipment or lines and sources of
energy of more than 7,500 volts, if the equipment or lines may have
to be worked on without protective grounding while the sources may
be alive (for lightning arrvesters see section E 119.02).

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

History: Cr. Register, November, 1961, No. T1, eff. 12-1-61,

E 117.06 Where fuses or automatic eciveunit-breakers are required.
(1) All circuit leads to motors, constant-potential generators, trans-
former primaries, and station auxiliaries, and all outgoing ecircuits
shall be protected from excessive current by suitable fuses or auto-
matic eivcuit-breakers, except as indicated below.
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(2) Fuses and automatic cireuit-breakers may be omitted from
the following:

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

(b) Ground conductors.

(e} Circuits for field excitation.

{d) Leads of alternating-current generators.

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

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

{(£) Leads of series {ransformers.

(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, November, 1961, No. 71, eff. 12-1-51.

¥ 117,07 Disconnection of fuses hefore handling, (1) Fuses in cir-
cuits of more than 150 volts or more than 60 amperes shall be ar-
ranged in one of the following ways:

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

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

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

Exception: 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 circuits
not exceeding 750 volts.

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

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

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

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

K 11709 Grounding noncurrent-carrying metal parts. Exposed non-
current-carrying parts of switch and fuse caseg, levers, and other sim-
ilar parts to which leakage is liable to occur from live parts, and
therehy create 2 hazard, shall be effectively grounded in aecordance
with section E 112.04,

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

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

E 117,10 Guarding live parts of switches, fuses and automatic eir-
cuit-breakers. Switches, fuses, and automatic cireuit-breakers shall be
isolated or guarded in accordance with sections E 112.056 and B 112.06.

Hlstory; Cr, Register, November, 1861, No, T1, eff. 12~1-81,
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Chapter E 118
SWITCHBOARDS

E 118.01 Lecation and accesgibil- T 118.06 Spacings and barriers
ity against short-cireuit
B 118.02 Material and illumina- ¥ 118,08 Switchboard grounding

tion E 118.07 Guarding live parts on
B 118,03 Necessary cquipment switchboards
E 118,04 Avrangement and identi- & 11808 Instrument cases
fication

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

(2) SpacEs ApouT moARDS. The space back of the board shall be
kept clear of rubbish and shall not be used for sterage,

(3} AccessiBiLITY. Switchboards shall be accessible to aunthorized
operatorg from both front and back when the connections are on
the back (see section E 112.06 for working space), but may be placed
against a wall when operating at not more than 750 volts with the
wiring entirely on the face.

{4) ARRANGEMENTS. Switchhoards ghall 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 can be readily performed from the
working space.

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

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

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

History: Cr. Register, November, 1861, No. 71, eff, 12-1-51,

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

History: Cr. Register, November, 1961, No. 71, eff. 12-1-G1,

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
so as to afford ready means for identifying circuits or equipment sup-
plied through them, in accordance with section E 112.10.

History: Cr., Register, November, 1961, No. 71, eff. 12-1-61.
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E 118.05 Spacings and barriers against short-circuit, (1) BAmm
PARTS, Switchbeards shall have the number of bare paryts at different
potentials on any panel reduced to a minimum, and these parts shall
be effectively separated. Protection or separation of such parts by
guitable barriers is recommended where the voltage exceeds 750,

Note: It is recommended that such parts, including bus bars, should
be =20 located, or provided with such insulating coverings or barriers,
that parts at different potentials will not be readily short-cirecuited by
tools or other conduciing objects.

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

Hixtery: COr. Register, November, 1961, No, 71, eff, 12-1-61.

¥ 118.06 Switchboard grounding, (1) FrAMES. Switchboard frames
and non-current-carrying parts shall be effectively grounded undex
the conditions and with the exceptions noted in seetion E 112.04.

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

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

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

E 118.07 Guarding live parts on switchboards. (1) GuarDS. Live
parts of switchboards shall be guarded in accordance with gection E
112.06.

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

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

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

E 118.08 Instrument cagses, When mounted on switchboards, metal
cases of instruments (unless isolated 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, November, 1961, No. 71, eff, 12-1-¢1.
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Chapter E 119
LIGHTNING ARRESTERS

T 119.01 Location B 119.04 Grounding frames and
E 119,02 Provisions for discon- cases of lightning arres-
necting ters
" 119,03 Connecting wires E 11305 QGuarding live and are-
ing parts

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

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

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

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

E 119.02 Provisions for disconmecting. (1) AIR-BREAK DISCONNEC-
TORS. Lightning arresters on cirenits of more than 7,500 volts shall
be so arranged, isolated and equipped that they may be readily dis-
connected from conductors to which they are connected by means of
disconnects or clamping devices operable from a safe working dis-
tance, These disconnecting devices should be installed at a suffieient
distance from all parts of the arrester equipment to make it safe to
perform maintenance and inspection work on any part of the arrester.

(2) WorrING SPACE. Such disconnectors, unless remotely controlled
and operated, shall have the adjacent working spaces required by
section B 112.06 for disconnectors generally,

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

E 119.03 Connecting wires. Grounding wires shall be run as directly
as possible and be of low impedance and ample eurvent capacity. (See
chapter E 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, November, 1961, No. 71, eff, 12—-1-61,

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

History: Cr. Register, November, 1061, No. 71, eff, 12-1-61.

E 11905 Guarding live and arcing paris. (1) PROTECTION FROM
CONTACT OR ARCING. All current-carrying parts of arresters on cireuits
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of more than 750 volis, unless effectively isolated by elevation, shall
be adequately guarded to protect persons from inadvertent contact
with them, or from injury by arcing, in accordance with section E
112.05.

(2) MAKING ADJUSTMENTS. Lightning arresters, unless provided
with digsconnectors which are always opened before work is done on
the arresters, shall be so arranged that necessary adjustments are
possible (without approach fo current-carrying parts) through the
use of effectively grounded mechanisms or suitable insulating appli-
ances, Where charging or adjusting must be done with arresters alive,
cffectively grounded mechanisms or suitable insulating appliances
shall always be provided.

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

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

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

B 120.01 Scope of orderg B 120.02 Minimum requirements
Note: For the intent of the rules, waivers, ete. gee Chapter E 20.

E 120.01 Scope of orders, {1) EXTENT OF APPLICATION. The orders
in this part of the code, namely, chapters E 120 to E 199 inclusive,
apply to all supply and communication lines in overhead and under-
ground congtrietion, whether operated in connection with publie 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
publie.

(3) CoNFORMITY WITH GOCD PRACTICE. Construction should he made
according to accepted good practice for the given local conditions in
all particulars not specified in thege rules,

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

E 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 requirements are nol neglected in so
doing.

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

a,nii higher factors of safety than the minimum requirements of these
Tules.

History: Cr. Register, November, 1961, No, 71, eff, 12-1-61,
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Chapter E 121

GENERAL REQUIREMENTS APPLYING TO OVER-
HEAD AND UNDERGROUND LINES

B 121.01 Design and construction M 121.65 Isolation, guarding and

I 12102 1Installation and mainte- marking
nance I 121.06 Grounding of circuits
E 131,03 Accessibility and equipment

& 121,04 1Insgpection and tests of E 121,07 Arrangement of switches
lines and eguipment

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

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

E 121.02 Installation and maintenance. All electrical supply and
communication lines and equipment shall be installed and maintained
g0 as to reduce life and fire hazards as far as practicable.

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

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

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

E 121.04 Inspection and fests of lines and equipment. (1) WHEN
IN SERVICE., (a) Iniliel complinsice with rules. Lines and eguipment
shall comply with these rules upon being placed in service.

(b) Imspection of structures and equipment., Bach pole, post, tower,
structure, conductor, or guy used for the support or attachment of
electrical conductors or lampgs shall be inspected with reasonable fre-
queney and all major cquipment shall he inspected periodically to de-
termine its fithess for service and the necessity for replacement or
repair,

(¢} Tests. Lines and equipment shall be subjected, when necessary,
to tests which will determine their fithess for service.

(d) Record of defects. Any defects revealed by inspection, if not
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 ave in safe condition for service.

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

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

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

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

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 curvrent-carrying parts
of electrieal supply lines, such parts shall be arranged so ag to pro-
vide adequate clearance from the ground or other space generally
accessible, or shall be provided with guards so as to isolate them
effectively from accidental contact by such persons.

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

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

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

Nofe!: Thig has been interpreted as applying to distribution as well as
transmission lines.

History: Cr. Register, November, 1461, No, 71, eff. 12-1-61,

E 121,06 Grounding of circuits and equnipment. (1) Mrrmops. The
methods to be uged for effective grounding for lightning arresters of
supply lines, for eireuits, for equipment and for wire raceways are
given in chapter E 103. The methods to be used for grounding of
lightning arresters of communication lines are specified in gection
E 800.31,

(2) PARTS To BE GROUNDED., (a) Metal conduits, cable sheaths, and
frames, cages, 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 pergons,

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

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

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

(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 ghall
follow a standardized practice and make their operating rules conform
to the practice adopted. If a portion of these mon-current carrying
parts are located within 8 feet of the ground they shall be grounded.

(3) UsE oF GROUND AS PART OF CIRCUIT. Supply cireuits shall not
be designed to use the ground novmally ag the sole conductor for any
part of the circuit.

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

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

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

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

(4) UNworM pogirioN. 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 fo minimize operating errors. Where it iz advisable
to depart from this practice, the switches should be marked so ag fo
minimize the liability to mistakes in operation.

History: Cr. Register, November, 19§1, No. 71, eff, 12-1-61.
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Chapter E 122
RELATIONS BETWEEN VARIOUS CLASSES

OF LINES
I 122,41 Relative levels ® 122.04 Separale pole lines
¥ 122,02 Avoidance of confiiet and B 122.05 Approval of conflicts and
coopperation to avoid joint use of facilities
hazard I 122.06 Conatruction near air-
m 122,03 Joint use of poles by ports

supply and communica-
tion ecircuits

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 utilitieg concerned.

Note: This practice facilitates the extension of lines and promotes the
safety of the public and workers by permitting the relative levels and
required clearances to be readily obtained on jointly or commonly used
peles as well as at crossings and conflicts,

(2) RELATIVE LEVELS—supply and communication eonductors.

(a) Preferred levels. Where supply and communication conduetors
cross each other or are in conflict, or ave 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 be
located for convenienee approximately at the level of the trolley con-
taet conductor.

Note: Supply lines generally use larger conductors than communica-
tion lines so there is less liability of contact between the two if the
supply conductors are located in the upper position, This relative loca-
tion also avoids the necessity of workinen on communication conduectors
passing through supply conducters and working above them and avoids
the necessity of inereasing the grade of construction reguired for com-
munication conducters.

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

{¢) Special construction for supply civeuits, the voliage of which is
550 wolts or less and corrying power mot in excess of 8,200 watts,
Where all circeuits are owned or operated by one party or where co-
operative consideration determines that the circumstances warrant and
the necessary coordinating methods are employed, single-phase alter-
nating-current or 2-wire direct-current circuits carvying a voltage of
550 volts or less, with transmitied power not in execess of 3,200 walts,
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when involved in the joint use of poles with communication eircuits,
may be installed in accordance with footnote of table 1 in subsection
E 123.03 (1), and footnote (a) of table 11 in subsection B 128.09 (1),
under the following conditions:

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

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

3. That there shall be a vertical clearance of at least 2 feet be-
tween the crossarm carrying these supply circuits and the next cross-
arm above. The other pins on the crossarm carrying the supply cir-
cuits may bhe oceupied 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 circuits shall be equipped with arresters and
fuses installed in the supply end of the cireuit and where the signal
circuit is alternating current, the protection shall be installed on the
secondary side of the supply transformer. The arresters shall be de-
signed so as to break down at approximately twice the voltage between
the wires of the ecircuit, but the break-down voltage of the arrester
need not be less than 1,000 volts, The fuses shall have a rating not in
excess of approximately twice the maximum operating current of the
circuit, but their rating need not be less than 10 amperes. The fuses
likewise shall in all cases have a rating of at least 600 volts, and where
the supply transformer is a step-down transformer, shall be capable of
opening the circuit successfully in the event the transformer primary
voltage is impressed upon them.

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

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

7. Lateral runs of such supply cireuits carried in a position below
the communication space shall be protected through the climbing space
by wood molding or eguivalent 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 (as classified in table 11). {a) Af crossings or conflicts., Where
supply conductors of diffevent voltage clasaifications cross each other
or are in conflict, the higher-voltage lines shall preferably be carried at
the higher level.

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

1. Where all cireuits arve owned by one utility, the conductors of
higher voltages should generally be placed above thoge of lower
voltage,

Note: These relative levels will often avoid the necessity of increasing
the grade of censtruction for crossarmas, pins, and conductor fastenings
of the lower voltage conductors.

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

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

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

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

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

(2) Under certain eircumstances the proximity of gupply lines to
communication circnits 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 eases, but by means of cooperation between the supply and com-
munieation interests, the companies themselves can doubtless work out
the problem in sueh 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 ccoperate by notifying each other
of contemplated extensions; or changes in location, operation, or volt-
age. All the utilities or companies affected should determine In confer-
ence just what limits of line characteristies, separation and parallel-
ism will be allowed without notification to each other, However in the
absence of such an agreement any company before building a line
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within 500 feet of the line of other companies shall give notice to all
companies having lines within the given distance, Such notices will
give all companies the opportunity to take such steps for the protec-
tion of their property as the law provides,

Histeory: Cr. Register, November, 1961, No. T1, eff, 12-1--61,

E 122.03 Joint use of poles by supply and communication eireuits.
{1} ADvANTAGES, Joint use of poles under gnitable conditions and with
certain types of circuits offers many advantages and promotes safety.

{2) CoOPERATIVE STUDY, Joint use involves contraciual relations be-
tween utilities, consideration of service requirements, and economics
as well as safety. It, therefore, requires cooperative study by the ufili-
ties eoncerned,

{3) CONDITIONS UNDER WHICH JOINT USE IS DESIRABLE. In the case
of loeal or distribution civeuits along the same highway or similar
right of way, where, under the provisions of chapter B 124 applying
to joint use, grade C construction or less would he required, joint use
is generally preferable io separate pole lines unless the number of
conductors is very large or the character of the circuits makes joint
use undesivable. Where civenits other than those mentioned above are
involved, the choice between joint use of poles and separate pole lines
shall be determined through cooperative consideration, by the utilities
concerned, of ali the factors involved, including the character of cir-
cuitg, the total number and weight of conduetors, tree conditions, num-
ber and location of branches and service drops, availability of right
of way, ete, Where such joint use is mutually agreed upon, it shall be
subject to the appropriate grade of construction as specified in chapter
E 124, Where such joint use is not employed, separate lines as speci-
fied in section E 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 conflict with separate lines.

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

E 122.04 Separate pole lines. Where 2 separate pole lines are to be
used, one of which earries supply conductors and the other eommunica-
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 shali be huilt of the grade of
construction required by chapter E 124,

History: Cr. Register, November, 1361, No. 71, eff. 12-1-81.

E 122,05 Approval of conflicts and joint use of facilities, The follow-
ing section of the Wisconsin Statutes applies to the joint use of facik-
ities, The Public Service Commission also has other orders, not in-
cluded in this code or referred to in the following section of the stat-
utes, which require certain lines and construction projects to be ap-
proved,

196.04 Facilities granted other utilities; physical felephotie connec-
tions; petition; investigation. (1) Every public utility and every per-
son having conduits, subways, poles, fowers, {ransmission wires or
other equipment on, over or under any street or highway, shall for
a reasonable compensation, permit the use of the same by any publie
utility, whenever public eonvenience and necessity require such use,
and such use will not result in irreparable injury to the owner or

Electrical Code, Volume 1
Register, April, 1964, Nno. 100




PUBLIC SERVICE COMMISSION 79

other users of such equipment, nor in any substantial detriment to the
service to be rendered by such owners or other users; and every utility
for the conveyance of telephone messages shall permit physical con-
nections to be made, and telephone service to be furnished, between
any telephone system operated by it, and the telephone toll line op-
erated by another such public utility, or between its toll Hne and the
telephone gystem of another such public utility, or hetween its toll line
and the toll line of another such public utility, or between its tele-
phone system and the telephone system of another such public utility,
whenever public convenience and necessity require such physical con-
nections, and such physical connections will not result in irreparable
injury to the owners or other users of the facilities of such public
atilities, nor in any substantial dettiment to the service to be rendered
by such public utilities, The term “physical connection” as used in this
section, shall mean such number of trunk lines or complete wire ecir-
cuits and conmections as may be required to furnish reasonably ade-
guate telephone service between such public utilities,

{2} In case of failure to agree upon such use or the conditions or
compensation for such use, or in case of failure to agree upon such
physical connections, or the terms and conditions upon which the same
shall be made, any public utility or any other person interested may
apply to the commission, and if affer investigation the commission
ghall ascertain that public convenience and necessity require such use
or such physieal connections, and that such use or such physieal con-
nections will not result in irreparable injury to the owner or other
users of such equipment or of the facilities of such public utilities,
nor in any subsfantial detriment to the service to be rendered by such
owner or such public utilities or other users of such equipment or
facilities, it shall by order dirvect that such use be permitted and pre-
scribe reasomable eonditions 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 maintaining such connections shall be paid.

{3) Such use so ordered shall be permitted and such physical con-
nections se ordered shall be made, and such conditions and compensa-
tion so preseribed shall be the lawful eonditions and compensation for
such use, and the lawful terms and conditions upon which such physi-
cal connections shall be made, observed, followed and paid. Any such
order may be, from time to time, vevised by the commission,

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

E 122.06 Construction near airports. When any portion of a contem-
plated overhead line or structure will be at a greater height above the
level of an existing airport or water surface used for landing than
one-fiftieth of the distance from the houndary of such site, the owner
or users and the Wisconsin Aeronautic Commission shall be notified.
The Wisconsin State Aeronauties Commission will supply maps show-
ing the location of prospective and existing publicly-owned airport
sites and information relative to their development.

Note: It 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,

History: Cr. RHegister, November, 19§61, No. 71, eff. 12-1-61.
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Chapter E 123

Al
CLEARANCES
B 123,01 General I 123.07 Climbing space
® 123.02 Horizontal ciearances of I 122,08 ZLateral working spacce
supporting structures B 123.0% Vertical separation be-
from cother objects tween line conduectors,
H 123.03 Vertical clearance of cables, and equipment
wires above ground or located at different levels
rails on the same pole or
I 123.04 Crossing clearances of structure
wires carried on differ- E 123,10 Clearances of vertical
ent supports and lateral conductorsg
I 128.05 Clearances of conductors from other wires and
of one line from other surfaces on the same
gonducto rs and struc- support
ures .

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

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

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

{1} Any persom, firm, or corporation including any foreign corpo-
ration authorized to transact business in this state may, with the
written consent of the town board, but subject to the approval of the
state highway commission, eonstruet and operate telegraph, telephone
or electrie lines, oxr pipes or pipe lines for the purpose of transmitting
messages, water, heat, light or power along, across or within the limits
of any highway.

(2) All poles used in the construction of such lines ghall be set in
such manner as hot to interfere with the use of such highway by the
publie, nor with the use of the adjoining land by the owner thereof;
and 2all pole lines shall hereafter be constructed so as to meet the re-
guirements of the Wisconsin state electrical code.

(3) No tree shall be cut, frimmed or the branches thereof cut or
broken in the construction or mainfenance of any such line without
the consent of the owner of the tree.

{4) Any person erecting any telephone, telegraph, electrie light
or other pole or stringing any telephone, telegraph, electric light or
other wire, or constructing any pipes or pipe lines in violation of the
provigsions of this section shall forfeit a sum not lesg than $10 noxr
more than $50.

() Any person, firm or corporation whose written application for
permigsion to construct such lines within the limits of any highway
of any town has been refused, or when such application shall have
been on file with the town clerk for 20 days and no action shall have
been taken thereon, such applicant may file with such town clerk a
notice of appeal o the state highway commission, The town clerk shall
thereupon make return of all the papers and action of the board to the
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state highway commission, and such commission shall proceed to hear
and try and determine such appeal on 10 days’ notice to the town
board, and the applicant. The order entered by the commission shall
be final,

182.017 Transmission lines; privileges; damages.

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

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

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

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

(6) Limitation of action. The proceedings authorized in chapter
32 shall not be taken nor other action commenced against the cor-
poration in respect to its vights to use or possess lands, unless hegun
within six years after the commencement of such use or possession.

(6) Trees protected, penalties, Any such corporation which shall
in any mamner destroy, trim or injure any shade or ornamental frees
along any such lines or systems, or cause any damage to buildings,
fences, crops, live stock or other property, except by the consent of
the owner, or after the right so to do has heen acquired, ghall be
liable to the person aggrieved in three times the actual damage sus-
tained, besides costs.
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(7Y Municipai franchise required. No lighting or heating corpo-
ration shall have any right hereunder in any city or village until it
has obtained a franchise or written consent for the evection or in-
stallation of its lines from such city or village.

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

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

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

E 123.01 General. (1) AppricaTioN. 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 subsecction
E 128,07 (4).

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

(3) SuppLy CABLES. 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 760 volts. See subsection E 103.02(2) {e) 2. for
effective grounding.

(4) NEUTRAL CONDUCTORS. Neutral conductors of supply ecireuits
shall have the same clearances as the phase wires of the civeuit with
which they are associated, except that neutral conductors which are
effectively grounded throughout their length in the manner prescribed
in subsection E 108.02(2) (e} 1. and associated with eircuits operating
from 0 to 22,600 volts to ground may have the same clearances as cir-
cuits 0 to 750 volts, See note (g) of table 1 section E 123.03 for special
construction over railroads.
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(6) MAINTENANCE OF CLEARANCES. The clearances requirved by this
gection shall be maintained at the specific values under the basic con-
ditions stated for the various clearance situations.

History: Cr, Register, November, 1961, No. 71, eff. 12-1-6L

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

(1} FRoM FIRE HYDRANTS. Not less than 8 fect.

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

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

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

(4) FroM RAILROAD TRACKS. Where railroad tracks are parallel or
crosged 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 gidings a clearance of not less than 7 feet may
be allowed, provided sufficient space for a driveway be left where cars
are Joaded or unloaded.

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

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

History: Cr. Regisler, November, 1961, No. 71, eff. 12-1-61; (6) renumn,
to be 123.05 (7); (7) renum. to be 123.05 (8); (8) renum, to be 123.06
(9) and am.; {9) renum. to be 123.05 (10) and am., Register, April, 1864,
No. 100, eff. b-1—64,

E 123,08 Vertical clearance of wires ahove ground or rails, The
vertical clearance of all wires above ground in generally accessible
places or above rails ghall be not less than the following:

(1} BASIC CLEARANCES. The clearances of fable 1 apply under the
following conditions:

{(a) Conductor temperature of 60° I

(b} No wind.

{¢) Final unloaded sag.

(d) Fixed conductor supports.

(e} Span lengths 0-150 feet for 3-strand conductors, each wire of
which is 0.09 inch or less in diamefexr.

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

(g) Voltage 0 to 50,000 volts.

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

(i) For definition of voltage see definition 170, gection E 101,02,
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{(2) INCREASED CLEARANCES, Greater clearances than given in table
1, subsection I 123.08 (1), shall be provided where vequired by (a),
(b) and (c) below. Increases are cumulative where more than one
applies.

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

(a) Spans longer than specified in subseotion E 123.08(1). In apply-
ing the following rules the “point of crossing” in the case of roads,
streets, alleys and driveways is considered to be the edge of the
traveled way farthest from the neaver support of the crossing span. In
the case of a railvoad crossing, it iz the track rail which is farthest
from the nearer support of the crossing gpan, In other situations it
is the location under the conduectors of any topographical feature which
ig the determinant of the clearance.

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

3. General. For spans exceeding the limits specified in subsection
E 123.08(1), the clearance specified in table 1 ghall be increased by
0.1 foot for each 10 feet of the excess span length over such Iimits.
(See c. below.)

b. Railroad crossings. For spans exceeding the limits specified in
subsection F 123.03(1), the clearance specified in table 1 shall be in-
ereased 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 diamefer
Stranded copper 0.250 inches in diameter
Other than all copper (solid) 0.250 inches in diameter
Other than all copper (stranded) 0.275 inches in diameter
For conductors larger than the above___ . __ 0.15 foot

¢, Limits, The maximum additional clearance need not exceed 75%
of the “maximum sag increase” for the conductor concerned. The
“maximum sag increase” ig the arithmetic difference between final
unloaded sag with a conductor temperature of 60° F., no wind, and
the maximum total sag under the entire conductor loading of section
E 125,02, or with a conductor temperature of 120° F., no wind, which-
ever sag is the greater, computed for the span length for which such
difference is greatest.

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

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

Interpelate for intermediate values,
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TABLE 1

MINTMUM VERTICAL CLEARANCH OF WIRES (IN FEET) ABOVE GROUND
OR RAILS (SUPPLY WIRES INCLUDE TROLLEY FEEDERS)

Guys, Communi- Troliey Contact
eation Cables; Open Supply Line Wires, Conductors and
Messengers and Arc Wires, and Service Associated Span
Wires, Grounded Drops (0} (e) or Messenger
Location of Wires and Cables Supply Cables; Wires {d)
Messengers and
lightning Pro- ¢ to 750 to |15,000 to| € to 750 | Exceeding
tection Wires 780 15,000 | 50,000 | Volts to | 750 Volts
(a) (b) {c) Volis Volis Volts | Ground | to Ground
Over track rails of railroads {(e)..._. 27 (1) () 27 () () | 28 20 22 .28
Over streets, alley2 or roads () ___ 18 (r) 18 20 22 18 20
Along streets or alleys in urban dis-
triets (@) e e 18 (h) (r} 18 (h) 20 22 13 29
Along roads in rural digtriets (g) .__ i4 {(h) (¢ 15 (h) 18 20 18 20
Over areas used for agriculiural pur-
POSBS . e 15 16 18 20 18 29

Over fenced or otherwise puarded
rights of way in which only author-
izod persons are permitted (i)_._. 15 (j) 15 (x) 15 17 16 {n) 18 (n)

Over normal hiph water of lakes,
streams or ponds

800 {¥) ool 18 18 18 20 e
Over pdrlnng Yots and drive-ins_._.. 12 15 18 20 ||
Over driveways to:

Residence garages._ oo _ 12 15 {8) 20 82 18 20

Commereial and Industrial Areas. 18 {r) 18 20 22 18 20

Farm areas___.____._ . _________ 15 15 20 22 138 20

Over footwalks and spaces accessible

to pedestrians only 15 (w) 15 (x) 8 20 18 (n) 18 (n)
Over spaces or ways not co

above: .

In rural distriets (p)oo.-ocoonann 10 (3) 15 (x) 18 {m) | 20 fm) | 18 20

In urhan distriets (p)_._________ 10 (3) 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: No clearance from ground is required for anchor guys not crossing streets, driveways,
roads or pathways nor for anchor guys provided with traffic guards and paralleling sidewallc curbs.

(b) This relates to a supply cable of any voltage having effectively grounded continuous metal sheath sup-
ported by eontinuous grounded messenger and fo insulated conductors lashed to or twisted with an effectively
grounded continuous metailic messenger or neutral, "Fhis does not inelude a so-called eable where a messenger
supporta separate conductors with an insulating yoke,

(e} A conductor which is efiectively grounded throughout its length and is associated with a supply eirenit
of 0 to 22,000 volts may have the clearancea speeified for conductors 0-750 volts.

(d) Where subways, tunnels or hridges requira it, less clearances above ground or rails than required by
Table 1 may be used locally. The trolley contuet conduetor should be graded very gradvally from the regular
construetion down to the reduced elevation,

(&) In the case of electrified railroads served by overhead trolley conductors, these clearanees do not apply
if other orders require greater clearances.

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

(g) These requirements apply only to wires within the limils of public highways or other public rights of
way for traflie,

(h) Where a poleline along a road is located relative to fences, ditches, embanliments, ete., so that the grounds
under the ling will never he traveled except by pedestrians, this ciearance may be reduced to the following values:
{1; Communicatlon conductors limited to 160 volts to ground and communication eables___________ 8 Feet
(2) Conduectors of other communication eireuits__.._._. [ VRV

) G

{i} These clearance requirements do not apply in transformer or subsiation areas which are so fenced or
guarded that they are never acecssibie to other than authorized persons. {See section E112.05)

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

{m) This eloarance may be redueed by 3 feet for distribution cireuits in rural districts not alony or aeross the
yard or space near to the buildings of 2 farmatead, residence ar school, if the wires are located refative to embank-
menis, marshes, woods, ete., so that the ground underneath is not hkely to be traveled by high loaded vehicles,

(n) Trolley contact conduetors for industrial railways when not along or crossing roadways may he placed
at a less height if suitably guarded.

{o) A diagonal clearance the same as the vertical clearance, shall be maintained to uneven or sloping terrain
within a horizontal distance of 34 of the verticul clearance. All distances to be measured from the conductors
in their deffected position,

(p) See subsection E128.07(5) for street lamps and drops.

(q) This value may be reduced to 25 feet for guys, for eables having effectively grounded continuous metal
sheaths, and for insulated conductors Iashed: to or twisted with an effectively grounded messenger or neutral,
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E 123.08(1) and E 123.08(2) () L. by the following factors, but in no
case shall the clearance he less than vequired by table 1.

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

(¢) Conductors supported by suspension-iype insulefors at cress-
ings over track rails. The clearance shall be increased by such an
amount that the values specified in table 1, subsection B 123.03(1),
will be maintained in case of a broken eonductor in either adjoining
span if the conductor is supported as follows.

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

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

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

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

2. Semistrain-type insulators at both supports,

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

(3) SuUPPLY POLE WIRING AT UNDERGROUND RISERS. Unguarded sup-
ply wires conmecting fo underground systems shall not be run open
closer to the ground than is indicated in table 2.

TABLE 2

CLIEARANCE AROVE GROUND FORt OPEN UNGUARDED
SUPPLY WIRING

Voltage
0 to 150 Volts | 150 to 300 Velts | 300 to 750 Volts 15,338 Wt}golts ILE’},%B%,I{}:{?&
Treat Feet Feet Feet Feet
10 12 14 16 18

History: Cr, Register, November, 1961, No, 71, eff. 12-1-61; am. (1)
(a); (2) (a) 1. c; (2) (d); Register, April, 1964, No. 100, eff, 5-1-64,

and for conductors effeclively grounded throughout their length and associated with supply circuits of ¢ to
22,000 volts only if such conduetors are stranded, are of ecrrosion resistant malterial, and conform to the strength
and Lension requirements for messengers given in subsection B126,02(7).

(r) Where communieation wires or communication cables eross over or run along alleys, this clearance may
be reduced to 15 feet.

(s) Service drop operating at less than 600 volts may have the clearance reduced to 12 feet.

(£) This clearanece may be reduced to 18 feet for communication conduetors where no part of the line over-
hangs any part of the highway which is ordinarily traveled, and where it is unlikely that loaded vehicles will
be erossing under the line into a field,

(w) This clearance may be reduced to the follewing values:

(1) For communication conduetors of cireuils limited to 160 volts to ground, and communication cables 8 Feet

(2) For conductors of other communiecation eirewits_____.______________________________________ 10 Feet
(8) B O BUS et oo e 8 Feet
(4) For supply eables having effectively grounded eontinuous metal sheath, and for insulated conduc-

tors lashed to or twisted with an effeetively grounded messenger or neutral, all voltages . _______ 10 Feet

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

(1} Supply wires (except trolley contaet wires) limited to 300 volts to ground. .. ___ 12 TFeet
(2) Suppl{ wires (except trolley contact wires) limited to 150 volts to ground und located at entrances

o buildings. . - oo e m e mmemmmmmmmeen 10 Feet

(8) Where supply circuits of 560 volts or less, with transmitted power of 8,200 watts or less, are run
along fenced {(or otherwise guarded) private rights of way in nccordance with the provisions specified
in subzection E122.01(2) (€] _ e 10 Fect
{y) Lines shall not obstruct, or endanger navigation or activities associated therewith. Application of section
30.15, Wis, Statutes may requim greater elearances than shown and elearances specified by the Army Engineers
gver waters considered navigable by the United States may he grealer. The largesi requirement shall he
complied with,
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B 123.04 Crossing clearances of wires carried on different supports,
The clearance between any 2 wires crossing each other and carried on
different supports shall not be less than the following:

Note: Recommendation; Crossinga shall be made on a common crossing
pole or gtructure where practicable.

(1} Basic CLEARANCES. The clearances given in table 8 helow apnly
under the following conditions:

(a) Conductor temperature of 60° F., no wind, with the upper con-
ductor 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. 0-150 feet for 3-strand conductors, each wire of which is 0.09
inch or less in diameter.

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

(c) Fixed supports for the upper conductor or wire,

{2} For other conditions, see subsection i 128,04(2).

TABLE 3

MINIMUM CLEARANCES OI' CROSSINGS OI‘ WIRES CARRIED
ON DIFFERENT SUPPOR

(The insertion of a given clearance in pal'enthesea indicates that in
general the l!ines operating at the voltage named above thisg
clearance should not cross over the lines at the voltage
to the left of the clearance in parentheses)

Cpen supply wires
O-750 volts; supply
eable having effee-
tively grounded
continuous metal
shesth, or insulated
conductors lashed
to or twisted with
an effectively

Nature of Wires Commu- | grounded messen:
Crossed Over nication | or neutral, all vol % Open supply wires
Wires Ages; messengers and gervice drops Guys,
Including| associated with (a) Span
Cables such eable Lightning
and 760 to | 8,700 to | Protee-
Messen- Line Service 8,700 540,000 fion
gers Wires Drops Volts Volis Wires
Feet Feet Feet Feet Feet: Fest.

Communication, including i
cables and messengers. ___ .. (h)2 {e) (i) {2 ()4 i3 (b2

Supiﬂy cable having effec-
tively grounded continuous
metal sheath or insulated
conduetors lashed to er

twisted with an effectively
grounded messenger or neu-
tral, all voltages; messengers

asseciated with such cable. _ M4 2 2 2 4 2
Open supply wires
0toTEO volts___________ (4) 2 2 2 4 2
750 to 8,700 volte___ . .__ (4) 52; ) 2 4 4
8,700 to 50,000 volts (6} 4 6) 1) 4 4
Trolley contact conductors _ {d)4 {d){e)d {d)4 [ [ {d}4
Guys, span wires, lightning
protection wires, service
rops
OtoTh0 volte___________ (h)(g)2 2 2 4 4 {(hy(h)2

Footnoles for table 3
() A conductor which is effectively grounded throughout its length in
accordance with subsection B 103.02(2)(e) and is associated with a cir-
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cuit of 0 to 22,000 volts may have the clearances apecified for open sup-
ply wirea of 0 to 760 volts,

(b) The clearance of communication conductors and their guy gpans,
and messenger wirea from each other in locations where no other classes
of conductors are involved may be reduced by mutual consent of the
parties concerned, subject to the approval of the adminigtrative author-
ity, except for fire-alarm wires and wires used in the operation of rail-
roadg, or where one set of conductors is for public use and the other
used in the operafion of supply systema,

(c) A clearance of 2 feet may be permitted where the supply condue-
tor is above the communication conductor, provided the crossing is nol
within § feet of any pole concerned in the crossing and the voltage does
not exceed 300 voits., (See note (i))

(d) Trolley contact conductors of more than 760 volis should have at
least § feet clearance, This clearance should also be provided over lower-
voltage trolley-contact conductors unless the crossover conduetors are
beyond reach of a trolley pole leaving the trolley-contact conductor or
are suitably protected against damage from trolley poles leaving the
trolley-contact conduector.

(¢) Trolley feeders are exempt from this clearance requirement for
trollev-contact conductors if they are of the same nominal voltage and
of the same aystem.

(f) If the final unloaded sag at §0° ¥, will be lower than a straight
line joining the points of support of the highest communication con-
ducter, or the erossing is within 6 feet horizontally of a communication
pole, the clearance shall be increased to 6 feet.

(g9 Thiz clearance shall be increased to 4 feet where communication
cahles cross over open supply service wires, ,

(h) Completely insulated sections of guys attached to gupporting
gtructures having no conductor of more than 8,700 volts may have less
than this elearance from each other,

(i) Where a 2-foot clearance is required at 50° F, and where condi-
tions are such that the sag in the upper conductor wounld increase more
than 1.5 feet at the crossing point under the applicable loading of
gection E 125.02, the 2-foot clearances shall be inecreased by the amount
of sag increase less 1.5 feet.

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

{2) INCREASED CLEARANCES. Greater clearances than given in table
3, subsection E 123.04 (1), shall be provided under the following con-
ditions: The increasges required in subsections (a), (b), and (¢) below
are cuamulative where more than one is applicable.

() Crossing spans longer than specified in subsection B 123.04(1 )
(5). Under these conditions the clearances specified in table 8 shall be
increased as follows:

1. Where the crossing oceurs at the point of maximum total gag in
the upper conduetor, 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 gubsection E 128.04(1) (b).

Amount of Ineresse per 10 Feet
For conductors equal to or smaller than the following _____ 0,30 foot
Solid copper 0.160 inches in diameter
Stranded copper 0.260 inches in diameter
Other than all copper (solid) 0250 inches in diameter
Other than all copper (stranded) 0.275 inches in diameter
For conductors larger than the above e _ 0,156 fool

The maximum additional clearance in 1. need not exceed 75 per-
cent of the “maximum sag increase” for the conductor concerned.
The “maximum sag inerease” is the arithmetic difference between
final unloaded sag with a conductor temperature of 60° F., no wind,
and the maximum total sag under the entire eonductor leading of
section T 12502, or with a conductor temperature of 120° T,
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no wind, whichever sag is the greater, computed for the span length
for which such difference is greatest.

2, If the crossing point is lecated elsewhere than at the point of
maximum total sag in the upper span, the required clearance may he
obtained by multiplying the clearance determined in subsections
£ 123.04(1) and (2) (a) 1, by the following factors, but in no ease shall
the clearance be less than required by table 8.

Factors for Basic
Distance from Nearer Supporé of Crossing Span to Peint of Clearance of
Crossing, in Percentage of Crossing Span Length
4 Feet 6 Feet
.86 0,47
A7 58
.GO .68
.71 .18
.82 .86
.90 .02
S6 .98
1.00 1.00

Interpolate for intermediate values, in vertical eclumn.

(b) Voltages exceeding 50,000 wolts. For these voltages the clear-
ances given in table 3 subsection E 123.04(1) shall be increased at
the rate of 0.4 inch for each 1,000 volts in excess.

(¢) Conductors supported by suspension-type insulators at crossings
ever commmunication wires, For guch conductors the clearance shall be
increased by such an amount that the values specified in table 3, sub-
section (1123.04(1)) will be maintained in case of a broken conductor
in either adjacent span, provided such conductor is supported as
follows:

1. At one support by suspension-type insulators in a suspended
position, and at the other support by insulators not free to swing
{including semistrain-type insulators).

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

(d) Methods of avoiding this increase of clearance. Any of the fol-
lowing construction methods will avoid the necessity for the increase
in clearance required by subsection E 123.04(2) (c),

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

2. Semistrain-type insulators at both supports.

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

History: Cr, Register, November, 1061, No. 71, eff. 12-1-61; am. (1)
(a}: (2) (a) 1., Reglstel April, 1934 No. 104, eff, 5-i-64,

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

(a) Four feet.

(b) The values required by subsections E 123.06(1) (b)1.,a.0r b, for
separation between conduetors on the same support,
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(¢) The apparent sag of the conductor having the greater sag,
plus 0.2 inch per Lilovolt of the highest voltage comcerned.

1. Exception: In situations where supply-line conductors only are
involved, the clearance required by (c) above need not be greater than
the value required by subsections T 123.04(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 strue-
ture of a gecond line without being attached thereto, shall have clear-
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 subsections E 122.06(1) (b)1., a. and b, for
separation between similar conductors on the same support, inereaged
by 1 inch for each 2 feet of the distance from the supporting structure
of the second line to the nearest supporting strueture of the first line.

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

(3) CLEARANCES FROM BUILDINGS. {a) Genercl. Conductors shall be
arranged and maintained so as fo hamper and endanger firemen as
little as possible in the performance of their dutles.

(b) Luadder space. Where buildings exceed three stories {or 50 feet)
in height, overhead lines should be arranged where practicable so
that a clear space or zome at least 6 feet wide will be left, either
adjacent to the building or beginning not over 8 feet from the build-
ing to facilitate the raising of ladders 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 niore than 300 velts shall not be carried along or
near the surface of the building unless they are guarded or made
inaccessgible, ‘

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

3. Service head and service-drop attachments shall be so located
that no part of the drip loops or service-drvop conductors within 3
feet of the service head and service drop attachments shall be less than
12 incheg from communicaiion eables or conductors attached to or
carried along the surface of a building.

(d) Condrctor passing by or cver 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 wutility owning them, if this
can he avoided. ‘When it is necessary to atiach wires to the roofs of
buildings, the supporting structure shall he of substantial construc-
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tion. Wherever feasible, wires crossing over buildings shall he sup-
ported on structures which are independent of the buildings crossed
over.

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

a. Spans 0 to 150 feet, For spans 0 to 150 feet, the clearances shall
be as given in {able 4,

TABLE 4
CLEARANCKHS OF SUPPLY CONDUCTORS FROM RBUILDINGS
Horizontal Vertieal
Voltage of Supply Conduetors Clearance Clearance
Feet Feet
0 to B0 e 3 {a)8
300to 8,700_______.. - .. [ 3 8
8,700 to 15,000_.... 8 8
15,000 to 50,000 ___ N . 10 10
Exceeding 50,000_______... . .ooo-_.__| 10 plus ¢.4 inch | 10 plus 0.4 inch
per Xv. in excesg| per Xv. in excess

Note: (a) Conductors shall have e clearance of not less than g feet
from the highest point of roofg over which they pass, except that where
the voltage does not exceed 300 volts between conductors and the pltch
of the roof is greater than 3 inches per foot the clearance may not be
leas than & feef. Where the service comduit extends through a roof, the
sarvice drop conductor, if operating at less than 300 volts between con-
ductors, may have a clearance of not less than 18 inches vertically above
the roof providing such conductors do neot extend more than 45 Inches
across the roof,

b. Spans exceeding 150 feet. Where span lengths exceed 150 feet,
the increased clearance required by rule E 123,08 (2) (a) shall be
vrovided.,

1. Exception: These increased clearances are not required where the
voltage of the supply conductors is from 800 to 8,700 volts.

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

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

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

Nots; Supply conduetorg in grounded metal-sheathed cable are con-
gsidered to be guarded within the meaning of this section,

(e) Tor clearance of conductors from seaffelding and buildings
under construction gee Wis, Ad. Code, ch. Ind 35.

(4) CLEARANCES FROM BRIDGES. (a) Clearances of conductors from
bridges. Supply conductors which pass under, over or near a bridge
ghall have clearances therefrom not less than given in table 5.
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1. Txeeption: Grounding conductors, effectively grounded neutrals,
conductors installed in grounded conduit, metal sheathed cahles and
cables supported on effectively grounded messengels.

(b) Guarding trolley contact conductors located under bridges.

1. Where guarding is requived. Guarding is required where the
trolley contact conductor iz located se that a trolley pole leaving the
conductor ean make simultaneous contact between it and the bridge
structure,

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

{5) CLEARANCE PROM sIgNS. The clearance of lines from buildings
shall govern the clearance of lines from gigns. Where signs are ani-
mated, contain lamps, or where the sign ig periodically renewed, ve-
placed or changed the minimum horizontal clearance shall not be
less than 10 feet, This does not anply to the conductors supplying
the sign.

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

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

(b) FException 2: A vertieal clearance of 5 feet is 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 fruif.

{a) Ewxception: Insulated supply lines and associated neutral con-
ductors operating at less than 300 volts to ground ave exempt,

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

(9) NEAR STORAGE TANKS. Open conductors shall not pass over above
ground flammable liquids storage tanks. Such conductors operating at
more than 300 volis to ground shall be kept at least 15 feet horizon-
tally from such tanks, When the voltage is 300 or below a horizontal
clearance of not less than 8 feet shall be maintained.

(10) NeAr WeLLS. Electrie lines shall not pass over wells where the
maintenance of the well requires the lifting of lengthy section of
pump parts or pipe vertically above the ground. The horizontal clear-
ance shall be %4 the vequired vertical elearance of the eonductor,

(11y E 123.06 Table 1, not o, requires a diagonal clearance the
same as the vertical clearance be maintained to uneven or sloping
terrain within s horizontal distance of 134 of the vertieal clearance.
Distances ave to be measured from the conductors in their deflected
position,
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TABLE 5
CLEARANCES FROM BRIDGES

Readily Accessibie Portions From Ordinarily Inaccessible

{Other Than Traveled Wa&(s) Portions (b) of Bridges
(a) of Any Bridge, Inelud- (Other Than Brick, Con-
ing Wing Walls or Bridge crete or Masonry) and
Voltages Attachments From Abutments
For Conductors| For Conductors| For Conductors| For Conductors
Attached to | Not Attached | Attached to | Not Attached
Bridge to Bridge Bridge(e) to Bridge(e)
Feet Feet Feet Feet
Qto2,6500_______________ 3.0 3.0 4.5 2.0
Over 3,500 to 5,000.___ 3.0 3.0 1.0 3.0
Over 5,000 to 8§,700___.._ 3.0 3.0 3.0 3.0
Over 8,700 to 16,000____ 6.0 5.0 5.0 5.0
Over 15,000 to 25,000_.__ 1.5 7.5 7.6 7.6
Over 25,000 to 35,000____ 7.5 9.0 7.6 3.0
Over 35,000 to 60,000 ___ 7.5 12.0 7.5 iz,.0
Ixceeding 60,000________ 7.5 plus 12.0 plus 7.6 plus 12.0 plus
0.4 inch 4.4 inch 0.4 inch 0,4 inch
per Xv in per Kv in per Kv in per Kv in
excess excoss excess excess

(a) Where over traveled ways on or near bridges the clearunces of section B 123.08 apply.

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

{c) Where conductors passing under bridges are adequately guarded against contact by
unauthorized persons and ean be deenergized for maintenance of the bridge, clearances of
the conductors from the bridge, at any point, may have the ciearances specified in table 9
for clearance [rom surfaces of crossarms plus one-half the final unloaded sag of the conductor
at that point.

Wistory: Cr. Register, November, 1961, No. 71, eff, 12-1-61; am. (3)
(d) 2. b; (8) (@) 3. &) cr. (3) (e); am. (B); er. (6); renum. 123.02 (6)
to be 123.05° (7); renum. 123.02 (7) to be 123.05 (8); renum, 123.02 (8)
to be 123.05 (9) ard am.; renum. 123.02 (9) to be 123,05 (10) and am.;
er, {11), Register, April, 1964, No. 100, eff. 5-1-64.

E 123,068 Minimum line-conductor clearances and separations at
supports.

(1) SEPARATION BETWEEN CONDUCTORS ON POLE LINES,

() Application of vule. 1. Multiconductor wires or cables. Cables
and duplex, triple or paired conduectors supported on insulators or
messengers, whether single or grouped, are for the purpose of this
rule congidered single conductors even though they may confain 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 hetween any group and its supporting messenger, or between
a trolley feeder, supply conductor, or communication conductor, and
their regpeetive supporiing span wires, arve not subject to the provi-
sions of this rule. This paragraph also refers to spacer installations
where the distance between conductors is maintained by spacers
placed at intervals which are much less than the length of a span.

3. Measurement of clearances, The clearances and separations stated
may be measured from the center of the supporting insulator instead
of from the conductor itself.

(b) Horizontal separations between line conductors. 1. Fixed sup-
ports. Line conductors attached to fixed supports shall have horizontal
separations from each other not less than the larger value required by
either a, or ., below for the situation concerned.
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Exception 1: The pin spacing at buckarm construction may be Te-
duced asg specified in subsection E 128.07(6)}, to provide climbing
space,

Exception 2: The pin spacing at bridge fixtures may be reduced as
specified in subsection B 128.06 (3).

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

Exception 4: These clearances do not apply where conductors have
insulating covering adequate for the voltage coneerned.

a. Minimum horizontal separation hetween line conductors of the
same or different cirvenits, Separations shall not be less than given in
table 6,

TABLE 6

MINIMUM HORIZONTAL SEPARATION AT SUPPORTS BETWELN
LINI CONDPUCTORS OF THE SAMI OR DIFFERENT CIRCUITS

Class of Circuit Separation Notes
Inches
Communieation conduetors. ___________ 6 Preferable minimum. Does not apply

at conductor transposition points.

3 Permitted where pin spacings less
than 6 inches have been in regular
use, Dees not apply at conduetor
transposition points,

Railway feeders

0 to 750 volts, No. 4/0 or larger________ 6

0 to 750 volty, smaller than No, 4/0_.__ 12 Where 10 to 12 inch separation has
already been estéablished by practice,

750 volts to 8,700 volts. ... ... .. ..._ 12 it may be continued, aubject to the
provisions of rule B 123,06(1)(b)1l.a.,

Other supply conductors for conductors having apparent sags

Ot 8700 volts. .. ... s 12 not over 3 feet and for voltages not

exceeding 8,700.

For all conductors of more than 8,700
volts add for each 1,000 volts in excess
of 8,700 volts._ - oo 0.4

b. Separations acecording to sags. The separation at the supports
of conductors of the same or different cireuits 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 subsection E 123.06 (1) (b) La.,
apply if they give a greater geparation than thig rule,

For line conductors smaller than No. 2 A W.G.:

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

8 is the apparent sag in inches of the conductor having the greater
sag, and the separation is in inches.
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TADLE 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 24¢
20.5 28.5 356.0 40.5 55,5 G0.0
22,0 30.0 38.5 42.0 52.5 81.5
24.0 32.0 38.5 43.5 bd.6 63.6
27.0 85.0 41.6 46.6 57.5 66,5
840.5 38.6 44.5 50.5 61.0 70,0
34.0 42,0 48.0 53.5 64.5 73.0
40.5 48.5 55,0 60.5 1.0 80.0
TABLE B

SEPARATION IN INCHES REQUIRED FOR LINE CONDUCTORS ON
SIZI NO. 2 AW.G Ot LARGER

Sag (In Inches)
Voltages hetween

Conductors 35 48 72 96 120 180 240
14.5 16.5 20.5 23.5 26.0 31.5 36.06

16.0 18.0 22,0 25.0 27, 38.0 38.0

18.0 20.0 28.5 26.5 28.5 36.0 39.5

21.0 23,0 26.5 29.5 32.0 38.0 42.6

24,0 26.5 30.0 33.0 86.5 41.5 46.0

27.5 30.0 22.5 36.5 39.0 45.0 49.5

________ 6.6 40.5 43.5 46.0 61.5 56.5

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

{¢) Clearances in any direction from line conductors to supporis
and to wertical or lateral conductors, spam or guy wires, attached to
the same support.

1. Pixed supports. Clearances shall be not less than given in table 9.

TABLE ¢
MINIMUM CLREARANCE IN ANY DIRECTION FROM LINTI GCONDUC-
TORS TO0 SUPPORTS, AND TO VERTICAL OR LATERAL CON-
DUCTORS, SPAN OR GUY WIRES, ATTACHED T0 THE
SAME SUPPORT

Communication Lines Supply Lines
i 0 to 8,700 Volts Exceeding
Clearance of Line 8,700 Volts
Conductors From— In On On Add For
General Jointly In Jointly Each 1,000
Used General Used Volte of
Poles Pales Bxcess
Inches Inches Inches Inches Inches
Vertical and Luteral
conduetors
Of game eireuit_ ... _____ 3 3 3 3 0.25
Of other eireuits.__. _____. 3 3 6 {6 0.4
Span and puy wires attached :
to same pole;
General. __ ..o (h;3 (a){h)6 13 [} 0.4
When parallel to line...... ()8 (a){h)6 (a)12 {a)12 0.4
Lightning- rotect.lun wires
parallel to line_ - ...cooceaos (b} (e) (D) (e) () (e) (b)(e) 0.4
Surfaces of crossarma. _ I (O] ()3 3 0.20
Surfaces of polea, oo o .. ()3 (e)5 ()8 (d){g)6 0.20
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-Footmetes fo tabie B

(a) Ior guy wires, if praclicable. IFor clearances helween span wires
and communication conductors, see subsection I§ 123.0% gs) (c}, On jointly
used poles, guys which pass within 12 inches of supply conductors, an
algo pass within 12 inches of communication cables, shall be protected
with & suitable insulating covering where the guy passes the supply
conductors unless the guy is effectively grounded or jnsulated with a
strain insulator at a point below the lowest suppiy conductor and above
the highest communication cable.

(b) Clearance shall not be less than the separation required by table
G or subsection E 1223.06(1)¢(b)1., b, between two line conductera of the
voltage concerned,

_{c) Communication conduciors may he attached to supports on the
sides or bottoms of crossarms or surfaces of poies with less clearances,
if at least 40 inches from any supply lihe conductor of less than 8,700
volts and at least 60 inches from any supply line conductor of more than
8,700 volts carried on the same pole.

(d) This clearance applies only to supply conductors carried on cross-
arms below communication conductors on joint poles, Where supply con-
ductors are above communieation conductors this ¢learance may be re-
duced to 3 inches except for supply conduetors 0 to 760 volts whose
clegrance may be reduced to one inch,

{e) For the purpose of applying the above table, the veltage of light-
ning protection wires shall be considered as being the voltage to ground
of the agsociated supply conductors.

(f) For supply circuits of 0 to 750 volts, thig clearance may be reduced
to 3 inches.

(g) A neutral conductor which is effectively grounded throughout its
length and is associated with a cireuit of 0 to 22,000 voits may be at-
tached directly to the pole surface,

(h) Guys and messéngers may be attached te the same sirain plates
or to the same through bolts.

(i) Tor supply cireuits of 0 to 750 volis this clearance may be reduced
to one inch.

2, Suspension insulators not restrained from movement, Where
suspension insulators are used and are not restrained from move-
ment, the conduetor 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,

(2) Conductor separation—vertical racks, Conductors or cables may
be earried 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, except that cables
having effectively grounded continuous metal sheath or insulated eon-
ductors lashed together with an effectively grounded messenger may
carry any voltage.

9. Conductors shall be of the same material or materials, except that
different materials may be used if their sag-tension characteristics
and arrangement are such that the separations specified in 3. below
are maintained under all service conditions.

8, Vertical spacing between conductors shall be not less than the
following:

Vertical Clearance

Span Length Between Conductors
Feet. {Inches)
4
G
8
12

(See table 9, subsection I 123.06(1}(c), for necessary elearances from pole surfaces and
subsection 1 123.07(7)(a) for method of providing climbing space)
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(e) Separation between supply cirveuits of different voltage classi-
fications on the same crossarm. Supply cireuits of any one voltage
classification as given in table 11, subsection B 128,09 (1) (a), may be
maintained on the same crossarm with supply cireuits of the next
consecutive voltage classification only under the following conditions:

1. If they occupy pin positions on opposite sides of the pole.

2. If in bridge-arm or side-arm construction they are separated by
a distance of not less than the climbing space required for the higher
voltage concerned and provided for in section K 123.07.

3. If the higher-voltage conductors occupy the outer pin positions
and the lower-voltage conductors the inner pin positions.

4, If series lighting or similar eircuits, are ordinarily dead during
periods of work on or above the crossarm coneerned.

5. If the 2 lines concerned are communication 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. ahove,

{2} SRPARATION BETWEEN CONDUCTORS ATTACHED TO BUILDINGS, Sep-
aration of wires from each other shall he not less than those required
in table 6, subsection E 123.06(1) (b)1.a., for separation of condue-
tors from each other at supports.

(a) Exception: Conductors on vertical racks or separate brackets
other than wood placed vertically meeting the requirements of sub-
gsection B 123.06(1) (d), may have the separations specified in that
subsection.

(3) SEPARATION BETWEEN CONDUCTORS ATTACHED TO BRIDGES, Supply
conductors attached to bridges and supported at frequent intervals
may have less separation at supports than required by subsections

5 123.06(1)(b)1.2. and b. The separation shall not be less than the
clearance between supply condoctors and the surfaces of poles or
crossarms, required by subsection E 123.06 (1) (¢)1., or less than the
following:

Span Length Separation
Inches
O to 20 feet el . 6
20 to 60 feeto ... R . e e ememeeeeeea 9

History: Cr. Regigter, November, 1961, No. 71, eff. 12-1-81; am, (1)
(2) 2.; (1) (b)Y L b (1) (b)Y 2.7 (1) (¢} 1. and 2. am. (3), Register,
April, 1964, No. 100, eff, b-1-64.

E 123.07 Climbing space. (1) LOCATION AND DIMENSIONS, (a) A
climbing space having the horizontal dimensions specified in subsection
I 128.07(5), shall be provided past any eonductors, crossarms, or other
parts.

(b) The climbing space need be provided on one side or corner of
the pole only.

{c) The climbing space shall extend vertically past any conductor
or other part between levels above and below the conductor as speci-
fied in subsectionzs E 128.07(5),(6),(7) and (8), but may otherwise
be shifted from any side or corner of the pole to any other side or
corner.
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(2) PORTIONS OF SUPPORTING STRUCTURES IN CLIMBING SPACE. Por-
tions of the pole or structure when included in one side or corner of
the climbing space are not considered to obstruct the climbing space.

(83) CROSSARM LOCATION RELATIVE TO CLIMBING SPACE,

thl)te: Rlecommendatlon: All croszarms should be located on the same side
of the pole.

Exeception: This recommendation does not apply where double cross-
arms are used on any pele or where crossarms on any pole are not alk
parallel, .

(4) LOCATION OF SUPPLY APPARATUS RELATIVE TO CLIMBING SPACE.
Transformers, regulators, lightning arresters, and switches when lo-
cated helow conductors or other attachments shatl be mounted outside
of the elimbing space.

(5) CLIMBING SPACE THROUGH CONDUCTORS ON CROSSARMS, (a)
Conductors of same wvolloge classification on seme ¢rossarii
Climbing space between conductors shall be of the horizontal dimen-
gions specified in table 10, (subsection E 128.07(5)(c)), and shall be
provided both along and across the line, and shall be projected
vertically not less than 40 inches above and 40 inches below the limit-
ing conductors, Where communication conductors are above supply
conductors of more than 8,700 volts between conductors, the climbing
space shall be projected vertically at least 60 inches above the highest
supply conductor.

1. Exception 1: This rule does not apply if it is the unvarying
practice of the employers concerned to prohibit employees from as-
conding 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 permitfed in subsection
T 122.01(2) {c}, the climbing space need not extend more than 2 feet
above such supply space.

(h) Conductors of diffevent voltage clussifications on the same eross-
arm. The climbing space shall be that required by table 10 (subsection
1 123.07(5) (¢)), for thie highest voltage of any conductor hounding
the climbing space. The elimbing space shall extend vertically to the
limits specified in subsection E 123.07 (5){(a), and the exception
thereto.

(¢} Horizontal climbing space dimensions. See Table 10.

(6) CLIMBING SPACE ON BUCKARM CONSTRUCTION. The full width of
climbing space shall be maintained on buckarm construction and shall
extend vertically in the same position at least 40 inches (or 60 inches
where required by subsection E 123.07(5) (a)), above and below any
Hmiting conductor.

(a) Method of providing climbing space on buckarm construction.
With cireuits of less than 8,700 volts and span lengths not exceeding
150 feet and sags not exceeding 15 inchey for wires of No. 2 and
lavger sizes, or 30 inches for wires smaller than No. 2, a six-pin cross-
arm having pin spacing of 14% inches may be used to provide a 80-
inch climbing space on one corner of a junction pole by omitting the
pole pins on all arms, and inserting ping midway between the remain-
ing pins so as to give a spacing of T% 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 ia not less than 14% inches,
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TABLE 10
MINIMUM HORIZONTAL DIMENSIONS O CLIEMRBING SPACE

Horizontal Dimensions of Climbing Space (Inches)
On Poles Used Solely By On Jointly Used Poles
Character of Con-~ Voltage Communi-
ductors Adjacent of Supply cation
to Climbing Space | Conductor | Communi- Conductors | Condasctors
cation Supply Above Ahove
Conductors | Conduetors | Communi- Supply
cation Conductors
Conductors (a)
Comimunication .
Conductors 0 to 150 No Reguire- [________ .. b) No Require-
: ment ment
Execeeding 24 recom- | . (b) 24 Recom-
156 mended mended
Supply Conduetors Tess than .. ________ 24 24 80
800
300to 8,700 (.. ... ____ 30 30 30
8700 to |....______.. 36 36 36
15,000
Exceeding : More than Mere than More than
15,000 |L______. U 36{c) B6(c) 36(c)

{a) This relation of levels is not, in general, desirable and should be avoided,

(b) The climbing space shall be the same as required for the supply conductors immediately
above, with a maximum of 80 inches, except that a ¢limhing space of 16 inches across the line
muy be employed for communication cables or conducters where the only supply conductors
at a higher level are secondaries {0 to 750 volls) supplying airport or airway marlker lights
gr é:russing over the communication line and zttached to the pole top or to a pole-top extension

Xtura,

(¢} Where practicable. Attention is called to the operating requirements of section | 142.03,

(7) CLIMBING SFACE PAST LONGITUDINAL RUNS NOT ON CROSSARMS.
The full width of climbing space shall be provided past longitudinal
runs and shall extend vertically in the same position from 40 inches
helow the run to a point 40 inches above (or 60 inches where required
by subsection E 123.07(5) (a)). The width of climbing space shall be
measured from the longitudinal run concerned. Longitudinal runs on
racks, or supply cables on messengers, arve not considered as obstruet-
ing the climbing space if all wires concerned are covered by rubber
protective equipment or otherwise guarded as an unvarying practice
before workmen climb past them, This does not apply where communi-
eation conductors are above the longitudinal runs concerned.

(a) Exception 1: If a supply longitudinal run is placed on the side
or corner of the pole where elimbing space is provided, the width of
climbing space shall be measured horizontally from the center of the
pole to the nearest supply conductors on erossarms, under the follow-
ing conditions: Where the longitudinal run consists of open supply
conductors carrying not more than 750 volts; or supply cable having
effectively grounded continumous metal sheath, or insulated conductors
laghed to or twisted with an effectively grounded messenger o neutral,
all voltages and is supported close to the pole as by brackets, racks ov
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
fongitudinal run and within 4 feet above or below the run.
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(b) Ewxeception 2: For supply conductors earried on a pols in a posi-
tion below communication facilities in the manner permitted in subsee-
tion E 122.01(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 covering and securely
attached to the surface of the pole or structure are not eonsidered to
obstruct the climbing space.

(9) CLIMBING SPACE NEAR RIDGE-FIN CONDUCTORS. The climbing
space gpecified in subsection E 123.07(5) (c), shall be provided above
the top crossarm and past the ridge-pin conductor,

{a) Euxceplion: Where a single crossarm carrying only two conduc-
tors is mounted so that the conductors are 2 feet below a single ridge-
pin conductor, the climbing space specified in subsection E 123.07
(5) (¢}, shall be carried up to the ridge-pin conductor, but need not
be earried past it.

(10) CLIMBING SPACE IN RACK CONSTRUCTION. A climbing space shall
be maintained through the levels of conductors supported in rack
construction and for a vertical distance of not less than 4 feet above
the top conductor and not less than 4 feet below the bottom conductor
so supported. The width of the climbing space measured horizontally
through the center of the pole shall he 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 climbing space, perpendicular 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 boundatries shall make an angle of less than
90 degrees with the boundary through the center line of pole, The po-
sition of the elimbing space through the levels of conductors in rack
construction shall be related to elimbing spaces through the Ievels of
conductors on crossarms in accordance with requirements of section
B 123.07(5). The climbing spaces through the levels of conductors of
two or more rack groups which are separated less than 6 feet shall
be maintained in the same quadrant or on the same side of pole. Ver-
tieal conductors are not permitted in the climbing spaces through con-
ductors in rack congtruction.

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

E 128.08 Lateral working space, (1} LOCATION OF WORKING SPACES.
Working spaces shall be provided on the climbing face of the pole
at each side of the climbing space.

{2) DIMENSIONS OF WORKING sraces. (a) Along the crossarm. The
working space shall extend from the climbing space to the outmost
pin position on the crossarm.

(b) At right angles to the cressarm. The working space shall have
the same dimension as the climbing space (see subsection E 123.07
(5)). This dimension shall be measured horizontally from the face of
the crossarm.

(¢} Vertically. The working space shall have a height not less than
that required by section E 123.09 for the vertical separation of line
conductors earrvied at different levels 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 ohstructed by ver-
tical or lateral conductors. Such conductors shall be located on the
opposite side of the pole from the climbing side or on the climbing
side of the pole at a distance from the crossarms at least as great as
the width of climbing space required for the highest-voltage conduc-
tors concerned. Vertical conductors enclosed in suitable conduit may
be atiached on the climbing side of the pole, Cutouts and their leads
may be installed in the working space but not in the elimbing 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 he obtained ag in subsee-
tion E 123.07(6).

(a) Standard height of working space. Lateral working space of
height required by table 11, {subsection B 123.09(1) (a)) may be pro-
vided between the buckarms and adjacent line arms to which eondue-
tors on the buckarms are not attached.

1. Method of meeting rvequirements, This may be accomplished by
increasing the spacing between the line crossarm gains.

(b)Y Reduced height of working space. Where no circuits exceeding
8,700 volts between conductors are involved, and the clearances of
subsections E 123.06 (1) (b}, 1., a. and h., are maintained, buckarms
may be placed between line arms having normal spacing; even though
such buckarms obstruct the normal working space; provided that a
working space of not less than 18 inches in height is maintained either
above or below each line arm and each buckarm,

1. Exception: The above working space may be reduced to 12 inches
if both of the following conditions exist: Not more than 2 sets of line
arms and buckarms are involved. Working conditions are rendered
safe by providing rubber protective equipment or other suitable de-
vices to insulate and cover line eonductors and equipment which are
not being worked on.

History: Cr. Register, November, 1861, No. 71, eff, 12-1-61; am. (3),
Register, April, 1964, No, 100, eff. 5—1-64.

E 123.09 Vertical separation between line conductors, cables, and
equipment located at different Ievels on the same pole or structure.
All line conduetors, cables, or equipment located at different levels on
the same pole or struecture szhall have the vertical separations set
forth below.

(1) VERTICAL SEPARATIONS BETWEEN HORIZONTAL CROSSARMS, Cross-
arms supporting line conductors shall be spaced in accordance with
table 11, Vertical separations between crossarms shall be measured
from center to center.

(2) Basic separations. The separations given in table 11 are for
crossarms carrying conductors of 0 to 50,000 volts attached to fixed
supports.
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TABLE 11
VERTICAL SEPARATION OF CROSSARMS CARRYING CONDUCTORS

Supply Conductors: Preferably at Higher Levels (g)

Open Wires 0 to 760 Volts;
supply eable having effec
tively grounded continuous
metal sheath or insulaled

eonduciors lashed to or 15,000
Conductors Usually twisted with an effectively to
at Lower Levels grounded messenger or 760 8,700 50,000 Volis
neutral, all voltages; mes- o to — —
sengers associated with 8,700 16,000 Same Diff.
such eable or conduetors | Volts Volts | Ttility | Utilities
Feet Feet Feet, Feet Feet
Communication
Conductors:
General _______._._._._ (a)ih)4 4 [ Z G
Used in O{mration of
supply lines . ___ 2 (e)2 4 4 6
Supply Conduactors:
0 ta 750 volts. 2 Ed)a 4 4 6
760 to 8,700 volte [ ... . [ d)2 4 4 6
8,700 to 15,000 volts_ |- .. |- 4 {e)d (e}t
15,000 to 60,000 volts. | __ || {e)4 (e)6

Footnotes to table 11

(a) When supply circuits of 550 volts or bess, with transmitted power
of 3,200 watts or less, are run below commuhication eircuits in accord-
%ncte with subsection ¥ 122.01(2) (¢), the clearance may be reduced to 2

eet,

(b) In localities where the practice has been established of placing on
jointly used poles, crossarms carrying supply circuits of Lesg than 300
volts and erossarms carrying communication cireuits at a vertical sepa-
ration lezs than specified in the table, such existing 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 tablie 11.

When communication conductors are all in cable, a subply crogsarm
cartylng 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 cressarm shall 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.

(¢) This shall be increased to 4 feet when the communication conduc-
tors are carried above supply conductors unless the communication-line
conductor size is that required for grade C supply linea,

(3} Where conductors are operated by different utilities, a minimum
vertical spacing of 4 feet i8 recommended,

(e) These values do not apply to adjacent croasarmms carrying phases
of the same circuit or ecireunits. The vertical separation between adja-
cent crossarms carrying conductors of the same circuit or circuits may
be reduced by 269 from that given in the table but nhot to legs than
that given for horizontal separation in subsection H 128.06 (1) (b).

(f) Conductors which are pgrounded in accordance with subsection
B 103.02(2){e) and are associated with circuita of 0 to 22,000 volts may
ha}rte the clearsnces specified for open supply line wires of 0 to 750
volta.

(g) A conductor which is effectively grounded throughout its length
and is associated with a supply ecircuit of 0 to 22,000 volts may have
clearances gpecifled for cables having effectively grounded continuous
metal sheath or messenger.

(b) Imereased separations for voltwges ewceeding 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.
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(2) VHRTICAL SEPARATION BEI'WEEN LINE CONDUCTORS ON HORIZONTAL
CROSSARMS. Where line conductors arve supported on horizontal cross-
arms spaced as required in subsection E 123.09(1), the vertical sepa-
ration between such conductors shall be not less than the following:

(a) Where conductors on the crossarm are of the same voltage
classificetion. Under these conditions, the vertical separation required
by table 11 may be reduced as follows:

Separation Between
Conductors May
‘Where Crossarm Separation Required by Table 11 is Be Reduced to

16 inches
40 inches
50 inches
GO inches

(h) Where conductors of different woltage clussifications are on
samie erossarm. Under these conditions, the vertical separation between
conductors on adjacent crossarms shall be that requived by table 11
(subsection B 123.09(1) (a)) above for the highest voltage clagsifica-
tion eoncerned.

(¢) Conductors of different sags on same support. 1. Variation in
clearances. Line conductors supporied at different levels on the same
structure and strung fo 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 subsections
B 123.06(1) (b), 1, a. and b. and E 123.09 (2).

2, Readjustment of sags. Sags should be readjusted when necessary
to accomplish the foregoing, but not reduced sufficiently to conflict
with the reguirements of subsection E 126.02(6) (d). In cases where
conductorg of different sizes are strung to the same sag for the sake
of appearance or to maintain unveduced clearance throughout storms,
the chosen sag should he such as will keep the smallest conductor in-
volved in compliance with the sag requirements of subsection
E 126.02(8) (d).

3. Increased vertical separation at supports, For span lengths in
excess of 150 feet, vertical separation at the pole between open sup-
ply conductors and communieation cables or condmctors shall be ad-
justed so that under conditions of 60° F., no wind and final unloaded
sag, no supply conductor of 750 volts or Jess shall be lower in the span
than a straight line joining the points of support of the highest com-
munication cable or conductor, and no supply conductor of over 750
volts but less than 50,000 volts shall be Jower in the span than 30
inches above such straight line.

Exception: Effectively grounded supply conductors associated with
systemg of 22,000 volts or less need meet only the provisiong of sub-
section B 123.09(2) (¢}, 1.

(3) SEPARATION IN ANY DIRECTION. The separation in any direction
between eonductors of the same or different voltage classification when
carried on the same structure, but on crossarmg 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 Jess than the
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values given in subsections E 123.09(2) (a) and E 123.09 (2) (b) for
vertical separation. The separation in any direction ghall not in any
case be less than the horizontal separation specified in subsections
B 123.06(1) (b)1., a, and b,

(4) VERTICAL SEPARATION FOR LINE CONDUCTORS NOT CARRIED ON
CROSSARMS, The vertical separation between conductors not carried on
erossarms shall be the same as vequired in subsection E 123.09(2) (a)
for conductors on crossarms.

(a) Ewxception I: Conduectors on vertical racks or separate brackets
other than wood placed vertically, meeting the requirements of sub-
section I 123.06(1) (d), may have separations as specified in that
rule,

(b) FException 2: Where communication service drops cross under
supply conductors on a common crossing pole, the separation between
the communication conductor and an effectively grounded supply con-
ductor may be reduced to 4 inches, provided the separation hetween
the communiecation conductor and supply conductors not effectively
grounded meet the requivements of subsections E 123.09(2) (a), E
123.09(2) (b) or E 123.09(4) as appropriate.

(5) VERTICAL SEPARATION BETWEEN CONDUCTORS AND NONCURRENT-
CARRYING METAL PARTS OF EQUIPMENT. (a) Fquipment. For the pur-
pose of measuring separations under this rule, “equipment” shall be
talen to mean noncurrent-carrying metal parts of equipment, in-
cluding metal supports for cables or conductors, and metal supply-
crossarm braces which are attached to metal crossarms or are less
than 1 inch from transformer cases or hanpers which are not effec-
tively grounded.

(b) Separations in gemeral. Vertical separations between supply
conductors and communication equipment, between communication
conductors and supply equipment, and between supply and eommuni-
cation equipment shall be as follows, except as provided in (c¢) below.

Supply Voltage Vertieal Separation
Inches
Oto B,T00. i {a) 40
Esceeding 8,700 . L ___.___ (a) 60

Note g, Where noncurrent-carvying parts of equipment and supply cables
are effectively grounded conaistently throughout weil-defined areas, and
\?)vnht?rehcommunication is at lower levels, separations may bhe reduced to

inches.

(¢) Separations for span wires and brackets. Span wires or brack-
ets carrying lamps or trolley conductors shall have at least the ver-
tical separations in inehes froin communication equipment set forth
below. '

(d) Separation from drip loops of sireet light brackets, Drip loops
of conductors entering street light brackets from the surface of the
pole, shall be at least 12 inches above communication cables or through
holts.

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

E 12310 Clearances of vertical and lateral conductors from other
wires and surfaces on the same support, Vertical and lateral eondue-
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Span Wires and Brackets
Carrying Trolley
Carrying Lamps Conductors
Not ) Not .
Effectivel Effectively | Effectively | Effectively
Grounde Grounded Grounded Grounded
Inches Inches Inches Inches
Above Communication Crossarms.. _ 20a 20a, 20a 20a
Below Communication Crossatms __ 24 24 24 24
From Messenger Carrying Commu-
nication Cables 20a 4 12 4
From Terminal Box of Commu-
nication Ca¥le_ - o ________ 20a, 4 12b 4
T'rom Communication Brackels,
Bridle Wire Ringe or Drive Hooks 16a 4 4 4

Note q. This may be reduced to 12 inches for either span wires or metal
parts of brackets at points 40 inches or more from the pole surface.

Note b. Where it is not practicable to obiain & clearance of 1 foot from
terminal hoxes of commiunication cables, all metal parts of terminals shall
have the greatest possible separation from fixtures or span wires in-
cluding all supporting screws and bolts of both attachments,

tors shall have the clearances and separations required by this rule
from other conductors, wires, or surfaces on the same support.

Exeception 1: This rule does not prohibit the piacing of supply cir-
cuits of the same or next voltage classifieation in the same iron pipe,
if each eircuit or set of wires be enclosed in a metal sheath.

Exeception 2: This rule does not prohibit the placing of paired com-
munication eonduectors in rings attached directly to the pole or to
nessenger,

Exception 8: This order does not prohibit placing grounding con-
ductors, neutral conductors which are effectively grounded throughout
their length and associated with supply circuits of 0 to 22,000 volts,
metal sheathed supply cables, or conductors enclosed in eonduit, di-
rectly on the pole.

Exception 4: This order does not prohibit placing supply circuits of
560 volts or less and not exceeding 8,200 watts and properly insulated
in the same cable with control circuits with which they are associated.

(1) LOCATION OF VERTICAL OR LATERAL CONDUCTORS RELATIVE TO
CLIMBING SPACES, WORKING SPACES, AND POLE STEPS. Vertical or lateral
conductors shall he located so that they do not obstruet climbing
spaces, or lateral working spaces between line conductors at different
levels or interfere with the safe use of existing pole steps.

(a) Ewception 1: This rule does not apply to portions of the pole
which workmen do not ascend while the conductors in question are
alive.

{(b) Ezception 2: Thig rule does not apply fo vertical rung incased
in smitable conduit or other protective covering. (See subsection E
123.07(8))

(2} ConpucTorRs NOT IN coNDUIT, Conductors not incased in conduit
shall have the same clearances from conduits as from other surfaces
of structures,

(3) MECHANICAL PROTECTION NEAR GROUND, IMor a distance of 8 feet
above the ground, floor, or platforms from which grounding conduc-
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tors are accessible to the public, the conductors shall be protected by
a substantial insulating conduit or wood molding.

(a) Where the ground resistance is less than 3 ohms a mefallic
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.

(b) In rural areas other than in farm and school yards, or spaces
where people congregate, grounding conductors of a multi-grounded
system may be weatherproof insulation instead of an insulating con-
duit or molding,

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

{4) REQUIREMENTS FOR VERTICAL AND LATERAL SUPPLY CONDUCTORS
ON SUPPLY LINE POLES OR WITHIN SUPPLY SPACE ON JOINTLY USED FOLES.
(a) General clearances. In general, clearances shall be not less than
the valueg specified in table 12.

TABLE 12

Clearances (in Inches) for Highest
Voltage Concernad in the Clearance

Clearance of Vertical and

Lateral Conductors Exeeeding 8,700 Volts
0 to 8,700 (2dd the Fellowing for
Volis Fach 1,000 in Excess)
From surfaces of supports_ ... ._______ . . .. .. 8 9.20
From span, guy or messenger wires____ ... ____ i1 .40
From line conduectors rigidly supported on fixed
SUPPOTES e 3 .26
From line conductors not rigidly supported on
fixed SUPPOCLS. . oo e oo (a) (a}

(a) The clearances shall be inereased beyond the values given above from line conductors
on fixed supporte. (See subsections B 128.06(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 question are alive,

1. Side-arm construction. Vertical conductors in metal-sheathed
cables and grounding wires may be run without insulating protection
from supply line conductors on poles used only for supply lines and
employing side-arm construction on the side of the pole opposite to the
line conductors if elimbing space is provided on the line conductor side
of pole.

2, Omn insulators. Vertical and lateral conductors of less than 8,700
voltg if on poles used only for supply lines may be run in multiple-
conductor cables having suitable substantial insulating covering, if
such cable ig 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 divecily to the head
of a street lamp, provided the clearances of table 12 are obtained and
the open wires are substantially supported at both ends.

4. Conductors of less than 300 volts, Vertical ov lateral secondary
supply conductors of not more than 800 volts may be run in multiple-
conductor cable attached direetly to the pole surface or to crossarms
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in such a manner as to avoid abragion at the point of attachment,
Each conductor of such eable which is not effectively grounded, or the
entire cable assembly, shall have an insulating covering required for
a conductor of at least 600 volts.

5. Other conditions. If open wire conductors are within 4 feet of the
pole, vertical conductors where within a zone of 4 feet above and be-
low such line conductors of not more than 8,700 volts or where within
a zone 6 feet above and below sueh line conductors of more than 8,700
volts, shall be run in one of the foilowing ways:

a. So as to clear the pole center by not less than 15 inches if the
vertical conducters are of 8,700 volts or less, or 20 inches if more
than 8,700 volts;

b. Enclosed in insulating conduit, or in metal conduit or cable pro-
tected by an insulating covering;

¢. Conductors with weatherproof covering and covered by wood
molding';

d. Methods a, and b, apply also to lateral runs and to grounding
conductors, except that conductors for grounding lightning protection
wires are not required to be covered within 6 feet above or helow cir-
cuits of 15,000 volts or more,

(5) REQUIREMENTS FOR VERTICAT, AND LATERAL COMMUNICATION
CONDUCTORS ON COMMUNICATION LINE POLES OR WITHIN THE COMMUNI-
CATION SPACE ON JOINTLY USED POLES. (a) Clearances from wires. The
clearances and separations of vertical and lateral conductors from
other conductors (except those in the same ring run) and from guy,
span, or messenger wireg shall be 3 inches,

(b) Clearances from pole and crosserm surfaces. Vertical and lat-
eral insulated communication conductors may be atfached direetly to
a pole or crogsarm, They shall have a vertical clearance of at least 40
inches from any supply conductors (other than vertical runs or lamp
leads) of 8,700 volts or less, or 60 inches if more than 8,700 volts
between conduciors.

(c) Ewception: These clearances do not apply where the supply cir-
cuits involved are those carried in the manner specified in subsection
B 122.01(2) (c).

(6) REQUIREMENTS FOR VERTICAL SUPPLY CONDUCTORS PASSING
THROUGH COMMUNICATION SPACE ON JOINTLY USED POLES, Vertical sup-
ply conductors, including grounding wires, which pass through com-
munication line space on joint poles shall be installed as follows:

(a) Metal-sheathed supply cables. Metal-sheathed supply cables
shall be covered as follows:

1. Extent of covering. Covering shall extend from the lowest points
of such cables up to 40 inches above the highest communication con-
ductors.

2, Nature of covering. The covering shall consist of wood molding
or other suitable insulating material at points higher than 8 feet
above the ground.

a. Exception 1: Metal pipe may be used throughout, under the fol-
lowing conditions:

On poles where there are no trolley atéachments and the metal pipe
is effectively grounded, no insulating covering iz required.
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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 dirvectly to the pole sur-
face in accordance with the vequirements of subsection E 123.10(6)
(b) 3.

c. Exeeption 3: Where there are no trolley attachments on the
pole, no insulating covering is required over supply cables having
effectively grounded lead sheath, or supply cables having effectively
grounded metal sheath of 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 vequired in (a) above for metsl-
sheathed cables.

2. On ping and insulators. Vertical and lateral conductors of street-
lighting eireuits and service leads of less than 750 volts may be run in
multiple-conductor eable having suitable substantial insulating cover-
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
directly to the pole surface in such a manner as to avoid abrasion at
the points of attachment, In the case of aerial gervices, the point
where such cables leave the pole shall be at least 40 inches above the
highest, or 40 inches below the lowest communication attachment.
Fach conduetor of such cable which is not effectively grounded shall
be insulated for a potential of at least 600 volts.

4. Suspended from supply crogsarm. Lamp leads of street-lighting
circuits may he run from supply crossarms divectly 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 hoth ends to suitable brackets and
insulators,

b. The vertieal run shall be held taut at least 40 inches from the
surface of the pole (through the communication space), at least 12
inches beyend the end of any communication crossarm by which it
passes, at least 6 inches from communication drop wires, and at least
20 inches from any communication eable.

c. Insulators attached to lamp brackets for supporting the vertical
run shall be capable of meeting, in the position in which they are
installed, the same flagshover requirements as the luminaive insulators,

d. Fach conductor of the vertical run shall be No, 10 A.W.G. or
larger.

(c) Supply grounding awires. Supply grounding wires shall be
covered with wood molding or other suitable insulating covering to
the extent required for metal-sheathed eables in (a) above,

Hlectrical Code, Volume 1
Regiater, April, 1864, No. 100




110 WISCONSIN ADMINISTRATIVE CODE

(d) Sepawration 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 grounded supply conduetor may have a
separation of one inch from the end of communications through bolts.

{7) REQUIREMENTS FOR YERTICAL COMMUNICATION CONDUCTORS PASS-
ING THROUGH SUPPLY SPACE ON JOINTLY USED POLES. All vertical runs
of communication eonductors passing through supply space shall be
installted as follows:

(8) Melal-sheathed communication cables, Vertical runs of metal-
sheathed communication cables shall be covered with woed molding, or
other suitable ingulating material, where they pass trolley feeders or
other supply-line conductors. This insulating covering shall extend
from a point 40 inches above the highest trolley feeders, or other sup-
ply econductors to a point 6 feet below the lowest trolley feeders or
other supply conductors but need not extend below the top of any
mechanical protection which may be provided near the ground,

1. Exception: Communication cables may be run vertieally on the
pole through space occupied by railroad signal supply circuits in the
lower position, as permitted in subsection E 122.01(2) (¢}, without
insulating covering within the supply space.

(b) Commaunication conductors. Vertical yuns of insulated communi-
cation conductors shall be covered with wood molding, or other suit-
able ingulating material, to the extent required for metal-sheathed
communication cables in (a) above, where such conducfors pass
trolley feeders or other supply conductors.

1. Fxception: Communication conductors may be run vertically on
the pole through space oceupied by railroad-signal supply cireuits in
the Jower position, as permitted in subsection E 122.01(2}) (c), with-
out insulating covering within the supply space.

(e) Communication grounding conductors, Vertical communiecation
grounding eonductors shall be covered with wood molding or ofher in-
sulating material between points at least & feet below and 40 inches
above any trolley feeders or other supply line conductors by which
they pass, .

1, Exception: Communication grounding conductors may be run
vertically on the pole through space occupied by railroad-signal sup-
ply eireuits in the lower position, as permitted in subsection I 122,01
(2) (¢), without insulating covering within the supply space.

(d) Separation from through bolts. Vertical runs of communication
conductors shall be separated from the ends of through bolts agsoel-
ated with supply-line equipment by one-eighth of the circumierence of
the pole where practicable, but in no case less than 2 inches.

History: Cr. Register, November, 1961, No. 71, eff. 12-1-61; am. (4}
(b) 1.; am. (6) (e); . (6) (cy L, Register, April, 1964, No, 100, eff. 6-1-64,
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Chapter E 124
GRADES OF CONSTRUCTION

B 124,01 dGleneral E 124.03 Gra.des of ¢ ongtruction

E 124.02 Application of grades of or conductors
construction to different E 124.04 Gra.des of supporting
gituations struetures

E 124.01 General. For the purposes of chapter E 128, “Strength
requirements,” and chapter E 127, “Line insulators,” conductors and
their supporting structures are classified under the grades specified in
this chapter on the bhasis of the relative hazard existing.

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

E 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 eable
having effectively grounded continuous metal sheath, or insulated
conductors supported on and lashed together with an effectively
grounded mesgenger, installed in aceordance with subsection
126.02(T) (a).

Note: Buch cables are sometimes permitted to have a lower grade of
construction than open-wire supply conductorg of the same voltage,

(b) Other cables. In this class are included all other supply cables.

Note: Buch cables are required to have the same grade of construction
as 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 comstruction exist, the grade of construc-
tion used shall be the highest one required by any of the conditions.

(3) ORDER OF GRADES, For supply and communication econduetors and
supporting structures, the relative order of grades iz B, C, and N,
grade B being the highest. Where grades D and N are specified for
communication lines, grade D is the highest.

Note! Grade D cannot be directly compared with the series B and C,
but subsection W 124,02 (4) (e¢) 3. provides for cases where these two
conditions are present.

(4) At croSSINGS. (a) Grade of upper kne. Conduectors and sup-
porting structures of a line crossing over another line shall have the
grade of construction specified in sections E 124.02(4) {c¢), E 124.03
and E 124,04,

(b) Grade of lower line. Conductors and supporting structures of a
line crossing under another line need only have the grades of con-
struction which would be required if the line at the higher level were
not there.

(c) Multiple crossings. 1. Where a line crosses in one span over
two other lines. The grade of construction of the uppermost line
shall be not less than the highest grade which would be required of
either one of the lower lines if it crossed the other lower line.
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Example: Il a 2,300-volt line crosses in the same span over a com-
munication line and a direct-current trolley contact conductor of more
than 750 volts, the 2,300-volt line is required to comply with grade B
construction at the crossing.

This is a double crossing and introduces a greater hazard than
where the upper supply line crosses the communication line oniy.

2. Where one line crosses over a span in another line, which span
ig in turn involved in a second crossing, The grade of construction for
the highest line shall 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 cirenit protection fthat 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.

TABLIG 13

GRADES OF CONSTRUCTION FOR COMMUNICATION CONDUCTORS
CILOSSING OVER RAILROAD TRACKS AND SUPPLY LINES

Communication
When erossing over— conductor grades
Railroad tracks and supply lines of 0 to 750 veits, or specially installed
supply cables of all valtages. . . ___ . . . D
Railroad tracks and supply lines execeeding 750 volts____ ... . ... B

Recommendation: It is recommended that the placing of commuaication conductors above
supply conductors at crossings, condliets, or on jointly used poles be avoided unless the supply
eonductors are trolley contuct conducters and their associated feeders.

(5) Conrricts. (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
strueture confliet (see definition) or a conductor conflict (see defini-
tion), or both.

(b) Conductor conflict. At conductor conflicts the grade of construe-
tion of the conflicting conductor shall be as required by subsection
B 124.02(4) () and section E 124.03.

(e) Structure confliet. At structure conflicts, the grade of construc-
tion of the conilieting structure shall be ag required by section B
124.04,

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

I 124.03 Grades of construction for conductors. The grades of con-
struction required for conductors of all classes in different situations
are given in tables 14 and 15, For the purpose of these tables certain
classes of cireuits are treated ag follows:

(1) STATUS OF CONSTANT-CURRENT CIRCUITS, The grade of construe-
tion for s constant-current supply cireuit involved with a communica-
tion eirveuit and not in specially installed cable ghall be based on either
jts current rating or on the open-circuit voltage rating of the trans-
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GRADES OF (i§ WITH OTHER CONDUCTORS

Direct current Commusnication
railway fecders eonductors used
urrent ] exclusively in
fuctors the operation of,
0to750{ Exceeding and run as,
Conductors, Volts 750 Volts supply lines
’%‘{racks and _—
ights of Way at Open or
Lower Levels Cable Cable Open | Cable Open or Cable
Exclusive private rights of way
—— — N B,Cor N Cor N .
Commaon or Public rights of way 03 (1) See K 124.08 (2) See B 124.08 (3)
Railroad tracks—Muin or Minor B B B B | B B
Street-railway traclks having no ove N N N N_ a 7]\?7 o N
=
SE 0-750 Vo
2%
23
¥ N
e 750 to 8700 N B,Cor N B, Cor
5 08 (1) See 2 124,03 (2) See B 124.03 (3)
s —
Ea :
o8 Excoeding 870
Constant gurrent supply conduetors N B, Cor N - B, Cor N
Open or Cable ¥ (1) See E 12408 (1} & (2) | See E 12403 (1) & 3)
Direct current railway feeders——Opy
JE——— N B, Cor N B, Cor N 3
Troliey contact conduetors—Altern:(1) & ¢2) See F 124,03 (2) - |See B 12408 (2) & (3)
Communication conduetors, Open unﬁm—" B qw_ni{(?&ﬁiﬁi N B, C or N
in the operation of supply lines (1) & (3) | See E 124,03 {2) & (3) See K 124.03 (3)
Communication conductors—Urban:' ;:Nﬁ T O T
Cpen or Cable (f) see N B(h) ¢} B, Cor N
24.03 (1) See I 124,08 (3)

() The words “open” and “eublupply and communication circuits are so constructed,
following meanings as applied to sed und maintuined that the supply vol tage will be promptly
specially installed cables deseribeded from the communication plant >y deenergization or
open wire and also supply cubles imeans, both initially and following subsequent breaker

{b) Where lines are located #o thons in the event of a contact with the communication
private rights of way into urban d A
with the grades specified for lines bltage and current impressed on the ezommunication plant
for corresponding voltages. event of a contaet with the supply conductors are not in

(e) If eireurnstances within a giv of the safe operating limit of the communieation pro-
need only meet the requirements « devices. d
eircuits are so constructed, operaléconstruction may be used if the cwrrent cannot excee
will be promptly deenergized, botthe open-eireuit voltage of the transf ormer supplying the
hreaker operations, in the event of sgyeeed 2,900 volts.
or other grounded objects,
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former supplying such cireuit, as set forth in tables 14 and 15. In all
other cases the grade of construction for a constant-current cirenit
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 ave involved they shall be considered as
other supply conductors of the same voltage.

(a) Ewxception: Direct-curreni troliey cireuits exceeding 750 volts
where crossing over, conflicting with, or on jointly used poles with
and above communication cireuits, shall have the grades of construc-
tion specified in table 14 for direct-current railway feeders.

(3) STATUS OF COMMUNICATION CIRCULTS USED EXCLUSIVELY IN THE
OPERATION OF SUPPLY LINES. In determining grades of construction
where communication eireuits used exclusively in the operation of sup-
ply lines are concerned, they shall be considered as ordinary com-
munication cireuits when run as such {see subsection &t 128.09(1) (c))
and ag supply cireuits when run as such (see subsection E 128.09(1)
(a)).

(a) Exception: Communication cireuits located below supply cir-
cuits with which they are used shall not require such supply circuits
to meet any rules for grade of construction other than that the sizes
of such supply conductors shall not be less than required for grade C
(see subsection E 126.02(6) (b)).

(4) STATUS OF FIRE-ALARM CONDUCTORS. In determining grades of
construction where fire-alarm conductors are concerned, they shall be
congidered as other communication cireuits.

(a) Ewxception: Fire-alarm conductols shall always meet grade D
where the span length is from 0 to 150 feet, and grade C where the
span length exceeds 150 feet,

(F) STATUS OF NEUTRAL CONDUCTORS OF SUPPLY CIRCUITS. Supply-
eircuit neutral conduetors, which are effectively grounded throughout
their length in accordance with subsection F 103.02(2) (d) and are not
Jocated 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 construction
as the phase conductors of the supply civeuits with which they are
associated.

E 124.04 Grades of supporting structures, (1} POLES OR TOWERS.
The grade of construction shall be that required for the highest grade
of eonductors supported.

Note: See section 182.018, Wis, Stats., 1959 for additional R, 1i. crossing
requirements.

{a} Ewxception 1: The grade of construciion of jointly used poles, or
poles used only by communication Jines, need not be inereased merely
hecause of the fact that communication wires carried on such poles
cross over trolley contact conduetors of 0 to 750 volts.

(b) Euwception 2: Poles carrying grade C or D fire-alarm 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 UPPER POSITION AT CROSSINGS,
AT CONVFLICTS, OR ON JOINT FOLIIS

Communication
conductors at | Communication conductors, rural
higher levels (a) | or urban, open or cable, ineluding
communication conduetors run as
Conductors, tracks such, but used exclusively in the
and righta of way operation of supply lines
at lower levels
Exclusive private rights-of~way____.._________________ N
Common or Public rights-of-way_________..____._____ N
Railroad tracks._________ .. _______________________ 2]
Street-railway tracks having no overhead contaet wire ._ N
0 to 760 volts Open or cable N
Constant- 750 to 5000 v, Open or cable C
potential o
supply 5000 o 7500 v. Open B
conductors - .
b Cable e}
Bxceeding 7600 Open B
volts (f)
Cable C
Constant current 0 to 7.6 amp. Open (c) [
supply conductors — - -
(b) Exceeding Open (e} (4} B
1.6 amp,
Direct-current, 0 to 750 volts Open or cable N
railway feeders - re—
(h) Exceeding 750 v. | Open or cable B
Trolley Contuet 0 to 7560 volts A.C.or D.C. 8]
Conductors - —
Exceeding 760 v. | A.CL {e), B,or C
D.C. B
Cemmunication conductors, open or cable used exclu-
sively in the eperation of Supply Nines___ . _________ ) B, C,or N
Communieation condueters, open or eable, urban or rural N

Footnoles to table 15 . .

(a) It is recommended that the placing of communication conductors
above supply conductors at crossings, conflicts, or jointly used poles be
avoided if practicable, unless the supply conductors are trolley econtact
conductors and their assocliated feeders.

(h) The words “open' and “cable” appearing in the headings have the
following meaning as applied te supply condtetors: “Cabie” meang the
specially installed cables described in gubsection & 124.92(1){a). “Open”
means open wire and also supply cables not “specially installed.”

(c) Where constant-curreni ciltcuits are in spectally installed cable,
they are considered on the basis of the nominal full-load voltage,

(d) Grade C eonstruction may be used if the open-ecircuit voltage of
the transformer supplying the circuit does not exceed 2,900 volts,

{e) See subsection T 134.03(2).

{f) See subsection B 124,03(3).

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

(¢} BEzception #: Poles carrying supply service loops of 0 to 750
volts shall have at leagt the grade of construction required for supply
line conductors of the same voliage.

(d) Egwception t: Where communication lineg eross over supply con-
ductors and a railroad in the same span and grade B is required by
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subsection E 124.02 (4) (¢) 3. for the communication conductors, due to
the presence of railroad tracks, the grade of the poles or towers shall
be D.

(e) Ewception 5: At structure conflicts even though no conduector
conflict exists, the grade of construction which would be required by
section B 124.03 if the conductors were in conflict, shall be applied to
the pole or tower,

Note: This requirement may result in a higher grade of construction
for the pole or tower than for the conductors carried thereomn.

(f} Ewception 6: In the case where a structure confliet 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 conflict.

(2) Crossarms. The grade of construction shall be that requived Tor
the highest grade of conductors carried by the crossaim concerned.

{a) Euxception 1: The grade of construction of crossarms carrying
only communication conductors need not be increased merely because
of the fact that such conductors eross over trolley contact conductors
of 0 to 750 volts.

(b) Ewception 2: Crossarmg carrying grade C or D fire-alarm con-
ductors, where alone or where concerned with other communication
conductors need meet only the requirements for grade N.

{¢} Fwception g: Crossarms carrying supply service loops of 0 to
750 volte shall have at least the grade of construction required
for supply line conductors of the same voltage.

(d) Eaception 4: Where communication lines cross over supply con-
ductors and a railroad in the same span and grade B is required by
subsection B 124.02(4) {(¢)8. for the communication conductors due to
the presence of railvoad tracks, the grade of the crossarm shall be D.

(3) PINS, INSULATORS, AND CONDUCFOR FASTENINGS. The grade of
construction shall be that required for the conductor concerned.

{(a) Bwception 1: The grade of construction of pins, insulators, and
conductor fastenings carrying only communication condnctors need
not be increased merely because of the fact that such conductors cross
over trolley contaet conductors of 0 to 750 volis.

(b) Exception 2: In case of grade C or D fire-alarm conductors
where alone or where concerned only with other communication con-
ductors, pins, insulators, and conductor fastenings need meet only the
requirements for grade N.

(¢) Exception 8: In the case of supply service loops of 0 to 750
volts, pins, insulators, and conductor fastenings shall have at least
the same grade of construction as required for supply line conductors
of the same voltage.

(d) Ezception 4: Where communication lines cross over supply con-
ductors and a railroad in the same span, and grade B is required by
section F 124.02 for the communication conductors due to the presence
of railroad tracks, the grade of pins, insulators, and conductor fasten-
ings shall be grade D.

(e} Ewception 5: In case communication conductors are required to
meet grade B or C, the insulators need meet only the requirements for
mechanical strength for these grades.

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

Hlectrieal Code, Volume 1
Register, April, 1964, No., 1060







PUBLIC SERVICE COMMISSION 117

Chapter E 125
LOADING FOR GRADES B, C, AND D

E

B {%5.01 T.oading general B 125.03 T.oads upon line supports
0

5.02 Conductor loading

E 125.01 Loading general. Three degrees of severity are recognized
in the 1Tnited States for the loading, due o weather conditions, and
are designated, respectively as heavy, medium, and light loading. The
districts in which these Ioadings apply are determined by weather re-
ports as to wind and ice and by local experience of utilities using
overhead Hneg. The state of Wisconsin is considered as being in the
heavy loading district. No data will therefore be given on light and
medium loading. (See section B 125.02).

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

E 125.02 Conductor loading. (1) The loading on conductors shatl
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 ice, wind, temperature, and constants which shall
be used to determine the conductor toading.

Radial thickness of ice (inches) _____._____ 0.50
Horizontal wind pressure in pounds per square foot . _____ 4
Temperature ("F.) — 0

Constant to be added to the resultant in pounds per foot
For bare conductors of copper, steel, copper-alloy, copper-

covered steel, and combinations thereof _________________ 0.29
For bare conductors of aluminum (with or without steel
reinforcement) .. 0.31

For weatherproof and similar covered conductors (all materiais) __0.31

Note: Since heavy ice dres noft often form on conductors In a heavy
wind the transverse loadihg assumed is deemed sufficient for the pur-
pose, but is not sutficient to represent the vertical {(or combined) load
which ig imposed on conductors by the heavy deposits of ice which fre-
quently form in comparatively still air. In order to apply a total load-
ing to eonductors representing more nearly the conditions encountered
in practice, constants have been added to the conductor loading which
malies no substantial change in the conductor loading specified in the
fourth edition of this code.

(2) Where cables are concerned, the specified loadings shall be ap-
plied to both cable and messenger.

(3) In applying loadings to bare stranded conductors, the coating of
ice shall be considered as a hollow cylinder touching the outer strands.

Note; If anvone desires to obtain a description of light and medium
loading he should refer to *“The National Electrical Safety Code"” pub-
lished by the Bureau of Standards.

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

E 125.03 Loads upon line supports. (1) ASSUMED VERTICAL LOADING.
The vertical loads upon poles, towers, foundations, crossarms, pins,
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insulators, and conductor fastenings shall be their own weight plus
the superimposed weight which they support, including all ice covered
wires and cables, together with the effect of sny difference in eleva-
tion of supports. The radial thickness of ice shall be computed only
upon wires, cables, and messengers, and shall be taken as (.50 inch of
ice. Ice is assumed to weigh 57 pounds per cubic foot.

Note: The weight of ice upon supports is Ignored for the sake of
simplicity,

(2) ASSUMED TRANSVERSE LOADING. In computing the stresses in
poles, towers, and side guys the loading shall be taken as follows:

(a) Cylindrical surfaces. A horizontal wind pressure, at -right
angles fo the direction of the line, of 4 pounds per square foot upon
the projected area of cylindrical surfaces of all supported conductors
and messengers, when covered with a layer of ice 0.5 inch in radial
thickness and on surfaces of the poles and towers without ice covering,
shall be assumed. (See {¢) and (d) following.) For supporting struc-
tures carrying more than 10 wires, noft including cables supported
by messengers, where the pin spacing does not exceed 15 inches, the
transverse load shall be calculated on two-thirds of the total number
of such wires with a minimum of 10 wires.

(b} Trolley contact conductors. When a trolley contaet conductor is
supported on a commonly used pole it shall be included in the com-
putation of the transverse load on the structure,

(¢) Flat surfaces. For flat swrfaces the assumed unit wind pressure
shall be increased by 60%. Where latticed structures are concerned
the actual exposed area of one lateral face shall be 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 strueture
of the same outside dimensions. The results obtained by more exact
calculations may be substitufed for the values obtained by this simple
rule.

(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 resultant load
equal to the vector sum of the transverse wind load given in sub-
seetion B 125.03(2) (a) above and the vesultant load imposed by the
wires due to their change in direction. In obtaining these loadings, a
wind direetion shall be assumed which will give the maximum result-
ant load, proper reduction being made in loading to account for the
reduced wind pressure on the wires resulting from the angularity of
the wind to the wires.

(3) ASSUMED 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 eonductors
supported thereon which have ultimate strength of 3000 pounds or
less, such {wo-thirds of the conductors being selected so as to produce
the maximum stress in the support; the nearest whole number of
conductors to be used, or
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2, The pull of one conductor when there are 8 or less conductors
(including overhead ground wires) having ultimate strength of more
than 3,000 pounds, and the pull of 2 conductors when there are more
than 8 conductors, such conductors heing selected so as to produce the
maximum stress in the support.

(b} Jointly used poles at crossings over vailroads or communication
lines, Where a joint line erosses over a railroad or a communication
line and grade B is required for the erossing span, the tension in the
communication conductors of the joint line may he considered as lim-
ited to one-half their breaking strength, provided they are smaller
than No. 8 8tl. W.G,, if of steel, or No. 8 AW.G,, if of copper, regard-
less of how small the initial saps of the communication conductors
at 60°F.

(e¢) Dead ends. The longitudinal loading upon supporting structures
at dead-ends for line terminations shall he taken as an unbalanced
pull equal to the tensions of all conductors and messengers (including
overhead ground wires), under the conditions of conductor loading
specified in section E 125.02; except that with spans in each direction
from the dead-end structure the unbalanced pull shall be taken as the
difference in tensions plus, if applicable, the tensions with broken
wire conditions specified in subsection B 125.08(3) (a).

(d) Communication conductors on unguyed supports ab railroed
erogsings. The longitudinal leading shall be assumed equal to an un-
lalanced pultl in the direction of the crossing of all open-wire condue-
tors supported, the pull of each conductor being taken as 50% of its
ultimate strength.

(4) AVERAGE SPAN LENGTHS, {a) Generel. The calculated transverse
loads, upon poles, towers, and crossarms, except as provided in (b) be-
low, shall be based upon the average span length of a section of line
that is reasonably uniferm as to height, number of wires, grade, and
span length, In no case shall the average value taken be less than 756%
or movs 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 used,

(5) SIMULTANEOUS APPLICATION OF LOADS. {a) When calculating
transverse strength, the assumed transverse and vertical loads shall
bhe taken as acting simultaneously.

(b) In ealculating Jongitudinal strength, the assumed longitudinal
loads shall be taken without eonsideration of the vertical or transverse
loads.

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

Hieetrical Corde, Valume 1
Regiater, April, 1844, Nao. 100







PUBLIC SERVICE COMMISSION 121

Chapter E 126
STRENGTH REQUIREMENTS

Grade D construction

| 126.01 Preliminary assumptions T 126,93
126.04 Grade N construction

B 126.02 Grades B and C con- i
struciion

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 calculation 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, November, 1961, No. 71, eff. 12-1-61.

T 126.02 Grades B and C construction. (1} PoLEs AND TowERS. The
strength requirements for poles and towers may be met by the struc-
tures alone or with the aid of guys or braces.

(a) Average strength of 8 poles. A pole (single-base structure)
not individually meeting the transverse strength requirements will be
permitted when reinforced by a stronger pole on each side, if the
average strength of the 3 poles meets the transverse strength require-
ments, and the weak pole has not less than 75% of the required
strength. An extra pole inserted in a normal span for the purpoge of
supporting a service loop may be ignored, if desired, in the calcula-
tion of the strength of the line.

1. Exception: In the case of crossings over railroads or communi-
cation lines the actual strengths of the crossing poles shall be used.

(b) Reinforced-conerete poles. Reinforced-concrete poles shall be of
such material and dimensions ag to withstand for vertical and trans-
verse strength, the loads assumed in subsections E 125.08(1) and (2)
and for longitudinal strength the loads in subsection E 125.03(3)
without exceeding the following percentages of their ultimate strength
at the ground line for unguyed poles, oy at the point of guy attach-
ment for guyed poles. (Where guys are used, see subsection E 126.02

(3).)

Percentages of Ultimate Strength
for Different Grades

Grade B Grade C
. For transverse strength (when installed) ____ ... _.._ ... 25 37.56
For Iongitudinal strength (at all times)
Ingeneral .. ... ______._. e mmm— e . 100 No requirement
Atdead-ends_ .. _______._ .. ________._ ... --- 50 75
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(c) Metal supporting structures. In the design of metal structures,
the term “overload capacity factor” referred to in table 16 is to be
interpreted in such a manner that the completed structure, if tested,
shall support without permanent deflection the maximum loading to
which it will be subjected as specified in chapter B 125, multiplied by
the factors given in table 16. The absence of permanent set on the
structure indicates that no part has been stressed beyond the strength
point. Allowance should be made for bolt slip. Steel supports, steel
towers, and metal poles shall be designed and constructed so as to
meet the following requirements:

1, Vertical and transverse strength. The completed structure shall
be s0 designed and of sufficient strength as to provide overload capac-
ity factors specified in table 16 under the vertical and transverse load-
ing specified in subsections E 125.03(1) and (2).

2, Longitudinal strength, Grade B, The completed strueture shall
be so designed and of sufficient strength as to provide overload capac-
ity factors specified in table 16 under the longitudinal loading specified
in subgection K 125.03(8).

Grade C, No longitudinal strength requirements except at dead-ends.

3. Minimum strength, Metal structures shall have strength suffi-
cient to withstand, with an overload eapacity factor of 1.1, a trans-
verse load on the structures without conductors, egual to 6 times the
specified wind pressure,

4, At an angle in a line having supports of metal poles or towers,
the strength of the support shall be sufficient to withstand the total
transverse loadings specified in subsection ® 125.03(2) (d). Before
combining the 2 loads, the transverse wind load shall be multiplied by
the appropriate overload capacity factor for transverse strength given
in table 16, and the load arising from the change in direction of con-
duectors shall be multiplied by the appropriate overload capacity fac-
tor at dead-ends given in table 186,

TABLE 18

MINIMUM OVERLOAD CAPACITY FACTORS OF COMPLETED
STRUCTURES

(Based on Strength of Metal)

Overload Capacity Factors
Grade B Grade C
Vertieal Strength____________________________________ 1.27 1.10
Transverse Strength_. . ___ . - . 2,564 2.20
Lengitudinal Strength:
At Crossings
T generab. o oo e e e 1.10 No requirement
Atdesd-ends_ __________________________________ 1.65 1.10
Elsewhere
Ingeneral . . ..o iiiaaann 1.00 Nao requirement
Atdend-ends___________________________________ 1.65 1.10

b. Thickness of metal, The thickness of inetal in members of steel
poles or towers shall be not less than the following:
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TABLE 17
THICKNESS OF STRUCTURAL SHAP'ES

Thickness of
Kind of Member Main Members Thickness of
of Crogsarms Other Members
and Legs
Tnches Inches
Galvanized:
For localities where experience has shown deterioration
of galvanized material iz rapid_ .. .. ... ... .. Y 3%
For other localitles______________________________ B by
Painted e e ¥4 ia

a. Painted bracing membera having L/R not exceeding 125 may be %3 inches in thickness,

6. Unsupported length of compression members. The ratio of L, the
unsupperted length of a compression membey, to R, the least radius of
gyration of the member, shall not exceed the following: (These figures
do not apply to the complete structure.}

TABLLE 18

L/R ¥OR COMPRESSION MEMBERS

Kind of Compression Member - L/R
Leg memthers . _ oo e 150
Other members having fipured stresses. ___________ 200

Seccondary members without figured stresses

7. General construetion features. Metal poles or towers, including
parts of footings above ground, shall be constructed so that all parts
are accessible for inspection, cleaning, and painting, and so that
pockets are not formed in which water can collect,

Note: Recommendation: Uniess sample structures, or similar ones,
have been tested to assure the compliance of structures in any line with
these requirements, it is recommended that structures be designed to
have a computed strength at least 10 percent greater than that required
by these rules.

8. Protective covering or treatment. All metal towers, or supporting
structures shall be protected by galvanizing, painting, or other treat-
ment which will effectively retard corrogion.

(d} Wood poles. Wood poles shall be of such material and dimen-
sions as to meet the following requirements, Where guys are used,
see subsection 1 126.02(3).

1. Transverse strength, Wood poles shall withstand the transverse
and vertical loads assumed in subsections E 125.03 (1) and (2) without
exceeding at the ground line for unguyed poles, or at the point of
guy attachment for guyed poles, the appropriate allowable percent-
ages of their ultimate stress given in table 20.

2, Longitudinal and dead-end strength. The longitudinal and dead-
end strength of wood poles shall be such that they will withstand the
appropriate longitudinal loading specified in subsection B 125.03(3)
without exceeding, at the ground line for unguyed poles or at the
point of guy attachment for guyed poles, the following percentages of
the applicable ultimate fiber stress given in table 19.
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Percentages of Ultimate Fiber
Stress for Woeod Poles

Grade B Grade C
Longitudinal:
When jnstalled.. . . . . .o ____ {a) 756 No requirement
Atreplacement ... . . _____________________..__ 100 No requirement
Dead-Ends:
‘When jnstalted __... . (a) 60 (a} 75
Ab replacement_______________ .. 75 100

(&) Where linag are built for a fixed period of temporary service
not exceeding 5 years, the prescribed percentage of fiber stress at in-
stallation may be increased, provided the percentage of ultimate fiber
fitgeess required at replacement 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-section complying with the
transverse strength requirements of subsection E 126.02 (1) (d) 1. with-
out the use of transverse guys, shall be considered as having the re-
quired longitudinal strength, This exception does not modify the rve-
quirements of this rule for dead-ends,

b. Exception 2: At a Grade B crossing of a supply line over a com-
munication line, where there is an angle in the supply line, wood poles
of approximately round cross-section shall be considered as having the
required longitudinal strength if all of the following conditions obtain:

i The angle is not over 20 degrees.

ii The corner pole is guyed in the plane of the resultant of the
conductor tensions on both sides of the corner pole; the tension in this
guy not to exceed 50% of its ultimate strength under the loading of
subzection E 125.03 (2) (d).

iii The corner pole has sufficient strength to withstand without guys,
the transverse loading of subsection E 125.03(2) (a), which would
exist if there were no angle at that pole without exceeding 25% of
its uvltimate stress when installed, or 3734'% at replacement.

8. Ultimate fiber stress. Different kinds of wood poles are consid-
ered as having the ultimate fiber stregses given in table 19.

TABRLE 10
ULTIMATE FIBER STRESSES OF Wo0D POLES
Ultimate Fiber
Kind of Wood Streds
{bs./sq. inch
Novthern White Cedar__ ... . . . i 3600
Western Red Cedar.____ 5600
Ponderesa Pine________.__ £000
Western Firs
California red—Grand—Noble—Pacific silver—White___________.____ 6600
Lodgepole Tine_ . e 6600
Northern Pine
Jach—Red . . _ e . 6600
Douglas Fir_______ . . 7400
‘Western Hemlock . . . 7400
Southern Pine..__ 7400
‘Western Lareh____ 8000
Redwoed________.. 8000

Note! It is recognized that fiber glass plaatics and other developmaents
may become avallable and that the American Standards Association’s
approved values will be determined for such materials or combinations
of them, It is further recognized that while these madterials are in the
process of development, they are subject to such test evaluation and
trial installations as may be approved by the adminisirative authority,
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4. Allowable percentages of ultimate stress. The allowahble percent-
ages of ultimate stress of ireated and untreated poles to withstand
vertical and irangverse loads are given in table 20, except as modi-
fied in the following pavagraph.

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 subsection B 125.03
(2}, the erossing poles, if unguyed, shall be of such strength that they
will withstand the transverse loading assumptions of subsection
E 125.08(2) (a) without exceeding 16 2/89% of their ultimate stress
at installation or 25% at veplacement. If the crossing poles are side
guyed, such guys shall meet the vequirements of subsection B 126.02
(3) {e).

TABLE 20

ALLOWABLE PERCENTAGES OF ULTIMATE STRHESS FOR TREATHD
OR UNTREATED WO0OD POLES UNDER VERFPICAL AND
TRANSVERSHE LOADING

When At Re-
Instalied placement
Grade B.______._______. el 25.0 87.6
Grade C
At erossings. . . __ o i 37.6 75.0
Elsewhere___________.. [Tl Tttt 50.0 5.0

5, Freedom from defects, Wood poles shall be of suitable and
selected timber free from ohservable defects that would deerease their
strength or durability.

6. Minimum pole sizes. Wood poles shall have a nominal top eircum-
ference of not less than 15 inches.

7. Spliced and stub-reinforeed poles. Spliced poles shall not be used
at crossings, confliets, or joint-use seetions requiring Grades B or C
construetion,

a. The use of stub reinforcements that develop the requived strength
of the pole is permitted, provided the pole above the ground is in
good condition and is of sufficient size to develop its required strength.

(e) Transverse stremgth requirements for sbructures, Where side
guying is vequired, but ecan only be installed at a distance. Grade B. In
the case of structures where, because of very heavy or numerous con-
ductors or relatively long spans, the transverse-strength requirements
of this section cannot be met except by the use of side guys or special
structures, and it is physically impracticable to employ side guys, the
transverse-strength requirements may be met by side-guying the line
at each sgide of and as near as practicable to, the crossing or other
transversely weak structure, and with a distance between such side-
guyed stractures of not over 800 feet provided that:

1. The side-guyed structures for each such section of 800 feet or
less shall be constructed to withstand the caleulated transverse load
due to wind on the supports and ice-covered conductors, on the entire
section between the side-guyed structures.
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9. The line between such side-guyed structures shall be substanti-
ally in a straight line and the average length of span hetween 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
poles or towers,

Grade C. The above provision is not applicable to grade C.

(f) Longitudinal-strength requirements for gections o f higher grade
in lines of a 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 subsec-
tion E 125.03(3) (2)) are usually met by placing supporting strue-
tures of the vequired longitudinal strength at either end of the higher-
grade section of the line,

4. Where this is impracticable, the supporting structures of the
vequired longitudinal strength may be located one or move span
jengths away from the section of higher grade, within 500 feet on
either side and with not more than 800 feet between the longitudinally
strong structures, provided such structures, and the line between them
meet the requirements, as to transverse strength and stringing of con-
ductors, of the highest grade 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 struc-
tures and the line between them complying with the requirements for
the crossing as to transverse strength and as to conductors and their
fastenings.

e. Where it is impracticable to provide the longitudinal strength,
the longitudival loads shall be reduced by increasing the conductor
sags. This may require greater conductor separations. (See subsection
E 123.06(1) (b)1.}

Grade C. The above provision is not applicable to grade C.

2. Flexible supports. Grade B. When supports of the section of
higher grade are capable of considerable deflection in the dirvection of
the line, as with wood or concrete poles, or some types of metal poles
and towers, it may be necessary to increase the mormal clearances
gpecified in chapter B 123 or to provide head guys or special reinforce-
ment to prevent such deflection.

“'a. So-called flexible steel towers or frames, if used at such loca-
tions, shall be adequately reinforced to meet the requirements of sub-
gection B 126.02 (1) {c)2. -

b. When the situation is one involving an isolated crossing of higher
grade in a line of lower-grade construetion, then the structure shall,
when practicable, be head-guyed or otherwise reinforeed to prevent
reduction in the clearances required in chapter B 123, Grade C. The
above provision i not applicable to grade C. -

(g) Strength at angles in o line. At an angle in the line, the
strength of a pole at the ground line, if not guyed or at the point of
guy attachment if guyed, shall be sufficient to withstand the total
transverse loadings specified in subsection E 125.03(2) (£). The trans-
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verse wind load shall be multiplied by the appropriate factor as shown
below before combining with the load arising from change in direction
of conductors. The allowable percentage of ultimate stresg at dead-
ends given in subsection E 126.02 (1) (d) shall not be exceeded for the
total load thus eomputed.

‘When Al Re-
Grade of Construciion Ingtalled placement
2.0 2.0
2.4 1.38
1.5 1.33

{2) FounpaTions. (a) Use of foundations, 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 injuricus corrosion at and below the
ground line,

(b) Strengih of foundations. 1. Metal supports. The foundations
and footings shall be so designed and constructed as to withstand the
stresses due to the loads assumed in section B 125.08. Metal parts shall
withstand these loads with the overload capacity factors gpecified in
table 16. Since in many localities the soil and climatic conditions are
such ag to alter the sirength of foundations considerably from time to
time, there should usually be provided sz congiderable 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 conerete poles. Foundations and settings for unguyed
poles shall be such as to withstand the loads assumed in subsections
E 125.08 (1), (2) and (3).

MINIMUM DEPTH OF SETTING POLES

Setting in Setting in
Length of Pole Firm Soil Rock
Feet Feet
3.5 2.0
4.0 2.6
4.5 3.0
5.0 3.5
5.5 4.0
8.0 4.5
6.6 4.5
6.5 - 4.5
7.0 5.0
7.0 5.0
7.5 5.6
8.0 5.5
8.5 6.0

(3) Guys, {a) General. The general requirements for guys arve cov-
ered under “Miscellaneous requirements for overhead construction”
(see chapter E 128),

{b) For poles in insecure earth. Where crossing poleg are set in
insecure earth the transverse strength requirements should, where
practicable be met by the use of side guys or braces,
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(2) On metal structures. The use of guys to obtain complianee with
these requirements is regarded as generally undesirable. When guys
are necessarily used, the steel supports or fowers, 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
subsechion B 126.02 (1} (£)2. for flexible supports).

(d) On wood or concrete poles. When guys ave used to meet the
strength requirements for wood or concrete poles, they shall be con-
sideved as taking the entire load in the direction in which they act,
the poles aeting as struts only. TFrequently the use of shorter spans
or larger poles will permit the omission of guys at crossings,

(e} Strength of guys. 1. Guys when vequired, shall be of such mate-
vial and dimensions as will withstand the transverse loads agsumed in
subsection B 125.03(2) and the longitudinal load assumed in subsec-
tion B 125.03(3) without exceeding the following percentages of their
ultimate strength:

Percentaged of Tltimate Strength
Grade B Grade C
For transverse strength (when instalied). ...~ 37.50 50.00
For longitudinal strength {at ail fimes)
In general oo camm e 100 Ne requirement
At dead-ends oo e {a) 66.70 (a) 87.60

(2) If deflection of supparting structures ig taken into account in the computations, 66 25%
shall be reduced to 60% and 8714% shall be reduced to 76%.

2. At an angle in the line, the strength of a transverse guy or guys
shall be sufficient to withstand the total transverse loadings specified
in subsection B 125.08(2) (d}). The transverse wind load shall be
multiplied by 1.78 for both grades B and C before combining with the
load arising from the change in dirvection of conductors. The allow-
able percentage of ultimate strength at dead-ends given in 1. above
shall ot be exceeded for the total load thus computed.

(4) CrossarRMS. (a)} Verticwl sirength. Crossarms ghall, when in-
stalled, withstand the vertical loads specified in subsection K 125.03 (1)
without the stress under these loads exceeding 50% of the assumed
ultimate stress of the material.

1. Exeeption: For built-up metal crossayms 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 strength. 1, General, Crossarms shall withstand
any unbalanced longitudinal loads to which they are exposed, with a
limit of unbalanced tension where conductor pulls are normally bal-
anced, of 700 pounds at the outer pin.

2. At dead-ends and at ends of higher-grade-construction in line of
lower grade. Grade B. Wood crossarms shall be of sufficient strength
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to withstand at all times, without exceeding their ultimate stresses,
an unbalanced pull equal to the fension in all supported conductors
under assumed maximum loading as given in section E 125.02. Metal
arms shall withstand this load with the overload capacity factor for
longitudinal loads given in table 16.

Grade C. The above provisions do not apply to grade C.

3. At ends of transversely weak sections. Grade B. The crossarms
connected to the structure at each end of the fransversely weak sec-
tion, such as described in subsection B 126.02 (1} {e), shall be such as
to withstand at all times without exceeding their ultimate stresses,
under the conditions of loading prescribed in chapter 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 subsection E 126.02(4). Grade B, Where con-
ductor tengions are limited to a maximum of 2,000 pounds per con-
ductor, double wood erossarms fitted with spacing bolts equipped with
spacing nuts and washers, pipe spacers, or similar construetion, or
with spacing blocks or plates, or metallie support of equivalent
strength will be considered as meeting the strength requivements in
2. and 3. preceding.

Grade C. The above provigions do not apply to grade C,

(d) Dimensions of crossarms of selected yellow pine or fir. The
cross-sectional dimensions of selected yellow pine or fir crossarms
shall not be less than values of table 21,

TABLE 21
CROSSARNM CROSS SECTIONS

Grade G
Number of Pins Grade B
Supply Communication
Inches Inches Inches
3 by 4 234 by 884 | ...
314 by 414 8byd - |ToooIIITIITITI
N PN (SN 23 by 834
________________________________ S by 4

(&) Double crossarms or brackets. Grade B. Where pin-type con-
struetion is used, double crossarms or a metallic support of equivalent
strength shall be used at each ecrossing 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 conducfor 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 communieation 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 to railroad crossings.

Grade C. The above provisions do not apply to Grade C.

{f) Location. In general, crossarms should be maintained at rvight
angles to the axiz of the pole and to the divection of the attached
conductors. At crossings, crossarms should be attached to that face of
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the structure away from the crossing, unless special bracing or double
crossarms are used.

(5) PINS AND CONDUCTOR FASTENINGS. (2) General. 1. The eondue-
tor fastenings and the height, material and cross section of the pin
shall be chosen so as to afford the required strength.

2, Tie wires, fastenings, o1 conductor supports shall have no sharp
edges or burrs at contacts with conductors.

3. Where tie wires or similar fastenings arve used with pin type
construction, conductors shall be placed so that the side pull due to
change in divection shall be against 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 wiil be less than the maximum specified above, For
these cases, the conductor fastenings need only develop strength equal
to the anticipated unbalance.)

2. At dead-ends and at ends of higher-grade construetion in line of
lower grade. Grade B. Ping and ties or other conductor fastenings con-
nected to the structure at a dead-end or at each end of the higher-
grade section shall be of sufficient strength to withstand at all times
without exceeding their ultimate strength, an unbalanced pull due to
the conductor loading specified in section E 125.02,

Grade C. The above provisions do not apply to grade C except for
dead-ends.

3. At ends of transversety weak sections. Grade B. Pins and ties
or other conductor fastenings connected to the structure at each end
of the transversely weak section as described in subsection E 126.02
{1) (e) shall be such as to withstand at all times without exceeding
theiy ultimate strength, the unbalanced pull in the dirvection of the
transversely weak section of the econductor supported, under the load-
ing preseribed in section E 125.02. Grade C. The ahove provisions do
not apply to grade C.

4. Methods of meeting subsections 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 ping and ties or
their equivalent will be considered to meet the requirements of 2. and
3. preceding. Grade C. The above provision does not apply to Grade C.

(c) Double pins and conductor fastenings. Grade B, Where wood
pins are used, double pins and conductor fastenings shall be used
where double crossarms or brackets are required hy subsection E
126,02 (4) (e}.

1. Exception: The above does not apply where conimunication cables
or conductors cross helow supply conductors and either 1. are attached
to the same pole, or 2. where supply conductors arve continuous and of
nniform tengion in a crosging span and each adjacent span, This ex-
ception does not apply in the casze of railroad erossings.

Grade C. The above provision dees not apply to grade C.

(d) Single supports used in liew of donble wood pins. A single con-
ductor support and its conductor fastening when used in lieu of double
wood ping, shall develop strength equivalent to double wood ping and
their conductor fastenings as specified in subsection E 126.02(5) (b) 1.
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This use of single conductor support is not permitted at railroad
crossings except by mutual agreement.

(6) OPEN SUPPLY CONDUCTORS. (a) Material. Conductors ghall he
of material or combinations of materials which wili not corrode ex-
cessively under the prevailing conditions.

Note: Recommendation: 1t is recommended that hard-drawn or me-
dium-hard-drawn cepper wire (conforming to the specifications of the
American Society for Testing Materials) be used instead of soft In new
construction, especially for sizes smaller than No. 2.

(b) 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. shown in table 22, except that con-
ductors made entirely of bare or galvanized ivon or steel shall have an
overall diameter not less than 8tl, W.G, of the gapge sizes shown.

1, Exception 1: At railroad erossings, for stranded conductors, other
than those in which a ecentral core wire is entirely covered by the out-
side wires, any individual wire of such a stranded conductor con-
taining steel shall be not less than 0.100 inch in diameter if eopper-
covered and not less than 0.115 inch in diameter if otherwise pro-
tected or if bave. _

2. Exception 2: Supply serviee leads of 0 o 750 volts may have the
gizes set forth in subsection E 126.04(5).

3. Exception 2: Where the short-span method of construetion s em-
ployed in accordance with subsection I 126.02(11) the conductor sizes
and sags herein specified are not requived,

TADLY 22
MINIMUM OVERALL CONDUCTOR SIZES

Grade of Construction Gage Size (a)

(a) For No. 6 and No. & 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 ave 0.192 inch for No. 6 and 0.162
inch for No. 8.

(c) Lightning protection wires, The requirements as to size, mate-
rial, and stringing of wires used as lighining protection wires when
placed above and paralleling supply conductors shall be the same as
that required for supply conductors,

(d} Segs and tensions. Conductor sags shall be such that, under the
assumed loading of section K 125.02 the tension of the conductor shall
be not more than 60% of its ultimate strength. Alsp the tension af
60°F., without external load, shall not exceed the following percent-
ages of the conductor ultimate strength: .
Initial unloaded tension 35%

Final unloaded tension ____________ 25%

1. Exception: In the case of conductors having a cross-section of g
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-
odg for avoiding fatigue failures by minimizing chafing and atress con-
centration. If such practices are not followed, lower tensions should be
employed.

(e) Splices and taps. Grade B. Splices shall as far as practicable be
avoided in the ecrossing 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 practic-
able, but if required shall be of a type which will not impair the
strength of the conductors to which they are attached.

Grade C. The above does not apply to grade C.

(£) Trolley contaet conductors. In order to provide for wear, no
trolley contact conductor shall be installed of less size than No. 0, if
of copper; of No. 4, if of silicon bronze.

(7} SuPPLY CABLES. (a) Specially installed supply cables, Cable
having effectively grounded continuous metal sheath or armor, or in-
sulated conductors supported on and lashed together with an effec-
tively grounded messenger, where located on jointly used poles, or
where located on other poles, and having a grade of construction less
than that required for open wire supply lines of the same voliage,
shall meet the requirements of subsection E 126.02(7)(z) 1., 2., 3.
and 4. below,

1. Messengers. Messengers shall be stranded and of corrosion-
resistant material, and chall not be stressed beyond 609% of their
ultimate strength under the loadings specified in section E 125.02.

2. Grounding of cable sheath and messenger. Hach section of metal
sheath or armored cable between splices shall be suitably and effec-
tively bonded to the messenger wire at not less than 2 places. The
messenger wire shall be grounded at the ends of the line and at inter-
mediate points not exceeding 800 feet apart. (See chapter E 103 for
method).

3. Cable splices, Splices in the cable shall be made so that their
insulation is not materially weaker than the remainder of the cable.
The sheath or armor wire, when present, shall be made electrically
continuous at the splice,

4. Cable insulation, The conductors of the cable shall be insulated
g0 as to withstand a factory potential test of at least twice the oper-
ating volitage at operating frequency applied continuously for 5 min-
utes between conductors and between any conductor and the sheath or
armor.

(b) Other supply ecables. The following requirements apply to all
supply cables mot included in subsection B 126.02(7) (a) above,

1. Messenger. The messenger shall be of corrosion-resistant mate-
rial, and shall not be stressed beyond 60% of its ultimate strength
under the loadings specified in section B 125.02,

2. Cable. There are no strength requivements for cables supported
by messengers.

(8) OPEN-WIRE COMMUNICATION CONDUCTORS. Open-wire communica-
tion conductors in grade B or C construetion shall have the sizes and
sags given in subsection E 126.02(6)(b) and (d) for supply conduc-
tors of the same grade.
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(a) Fxceplion: Where open-wire communication conductors in spans
of 160 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 750 volts. No. 12 hard-drawn copper wire may be used for
spans 0 to 100 feet, and No. 10 steel or No. 12 high strength steel
wire may be used for spans of 125 to 150 feet.

(9) COMMUNICATION CABLES. (a) 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-
rial, and shall not be stressed heyond 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 corrosion-resistant material
may he used for supporting paired eonductors in any location, but is
only required for paired conductors crossing over trolley-contact con-
ductors of more than 750 volts.

2. Bag of messenger. Messenger used for supporting paired conduc-
tors required to meet grade B construction because of crossing over
trolley-contact conductors shall meef the sag requirements for grade
D messengers.

3. Size and sag of conductors, There are no vequirements for paired
conductors when supported on messenger.

(b) Paired conduetors not supported on messenger.

1, Above supply lines. Grade B, Sizes and sags shall be not less
than those required by subsections E 126.02(6) (b) and (d) for supply
conductors of similar grade.

Grade C. Sizeg and sags shall be not less than the following:

Spans 0 to 100 feet. No sag requirements. Each conduetor shall
be of corrosion-resistant material, and shall have an ultimate strength
of not less than 170 pounds.

Spans 100 to 150 feet, Sizes and sags shall be not less than required
for grade D communieation conductors.

Spang exceeding 150 feet, Sizes and sags shall be not less than
required for grade C supply conductors (subsection E 126.02(8) (d)).

2, Above trolley-contact conductors,

Grade B. Sizes and sags shall be not less than the following:

Spans 0 to 100 feet. No size requirements. Sags shall be not less
than for No. 8 A.W.G. hard-drawn copper. (See subsection T 126.02
{(6)(d).)

Spans exceeding 100 feet. Each conductor shall be of corrosion-
resistant material, and shall have an ultimate strength of not less than
170 pounds. Sags shall be not less than for No. 8 AW.G. hard-drawn
copper. (See subsection E 126.02(6) (d).)

Grade C. Sizes and sags shall be as follows:

Spans 0 to 100 feet. No requirements. :

Spans exceeding 100 feet, No sag requirements. BEach conductor
shall be of corrosion-resistant material, and shall have an ultimate
strength of not less than 170 pounds.
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(11) SHORT-SPAN CROSSING CONSTRUCTION. Where supply lines cross
over railways or communication lines by the short-span method, the
requirements for grade B or C conductor sags and sizes are waived,
in so far as such grades are required by the crossing, provided that an
effectively grounded guard arm is installed at each eross-over support
in such a manner as to prevent conductors which break in either ad-
Joining span from swinging back into the conductors ecrossed 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 cross-over span
to be of such height that a conductor breaking in that span cen not
come within 15 feet of the ground or rails at a railroad crossing or make
contact with any wires crossed over at a wire crossing,

This character of congtruction is facilitated where the cross-over sup-
ports can be placed quite near together and in the case of wire cross-
ings where the span crossed over is at a minimum elevation above
ground.

(12) CRADLES AT SUPPLY LINE CROSSINGS. Cradles should not be used.

Note! It is less expensive and belter to build the supply line strong
enough to withstand extreme conditions than to build a cradle of suffi-
cient strength to catch and hold the supply line if it falls,

(13) PROTECTIVE COVERING OR TREATMENT FOR METAL WORK. All
hardware, including bolts, washers, guys, anchor rods and similar
parts of material subject to injurious corrosion wnder the prevailing
conditions, shall be protected by galvanizing, painting, or other treat-
ment which will effectively retard corrosion.

Histery: Cr. Register, November, 1961, No, 71, eff. £2-1-61; am, (1)
(d) 3; (4) (c), Register, April, 1964, No. 100, eff. §i~1-64.

E 126,03 Grade D construction. (1) PorEs, (a) Strength of un-
guyed poles. Unguyed poles, except ag provided in subsection E 126.08
(1) (h) shall withstand the vertical and transverse loads gpecified in
subsections E 125.03(1) and (2), and the longitudinal Ioads specified
in subsection E 125.03(3) (d) without exceeding the following percent-
ages of their ultimate stress as set forth in Table 19.

Percentages
of Ultimate
Stress
Tor transverse loads:
Wheninstalled.._____. . _____-__________ . ______ .. 25.0
At replacement__..____________________ """ I - 87.5
For longitudinal loads:
Whendnstalled___..____ 76.0
At replacement .. ________ .. ____TITTTTTTotmmmmTTRC 100,0

(b) Strength of guiyed poles. Where poles are guyed, the poles shall
be considered as aciing as struts, resisting the vertical component
of the tension in the guy caleulated as in subsection E 126.03(3) com-
hined with the vertical load.

(c) Strength requirements for poles where guying 18 required, but
can only be installed ot @ distance, Where on account of physieal
conditions it is impracticable to guy or brace the crossing poles as
specified in subsection E 126.03(2), the requirements there given may
be met by head-guying and side-guying the line as near as practicable
to the crogsing, but at a distance not exceeding 500 feet from the
nearest erossing' 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 sccurely attached to every pole befween
the guyed poles.

{(d) Pole locuiions at crossings, Where communication lines cross
over railroads, the poles shall be located as follows:

1. The poles supporting the erossing 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 unhalanced lead.

2. The erossing span shall, wheve practicabie, not exceed 100 feet,

(e) Freedom from defects. Wood poles shall be of suitable and
selected timber frec from ohservahle defects that would decrease their
strength or durability.

(1Y Minimaum pole sizes. Wood poles shall have a nominal top cir-
cumference of not less than 15 inches.

(g) Spliced und stub-reinforced poles. Spliced poles shall not be
used at grade D crossings., The use of stub reinforcements that de-
velop the requirved strength of the pole is permitted, provided the pole
above the ground is in good condition and is of sufficient size to de-
velop its requived strength,

(h) Poles locaied at crossings over spusr tracks, Where a communiea-
tion line paralleling a railvoad 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 requirements for grade D
construction may be met without the use of side guys, providing the
pole is not stressed beyond one-third its ultimate stress, No require-
ments for longitudinal strength arve made if the conductor tensions
are halanced. Where conductor tensions are not halanced, due to a
small angle in the line at one or hoth poles, or to dead-ending any
of the wires, either guys or braces shall be installed capable 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 subsections IS
125,08 (1}, (2) and (3). (See subsection E 126.02(2) (h)Z2.)

(8) Guys. (a) General, The pgeneral requirements for guys are cov-
ered under “Miscellaneous requirements for overhead construction”
(See chapter E 128},

(b) Where used, Side guys or braces shall be used on poles support-
ing the crossing span to withsiand the loads put upon them in accord-
ance with the conditions specified in subsection E 125.03(2). Head
guys shall be installed in accordance with table 23.

1. Exeeption 1: Side guys are not required where the crossing poles
have the transverse strength specified in subsection E 126.03(1) (a)
without the reduction for conductor shielding specified in subsections
E 126.08(2) (2} and (b).

2. Exception 2: Head guys are not required where the crossing poles
have the longitudinal strength specified in gubsection B 126.03(1} (a),
or for lines carrying only aerial cable. For lines eairying both open
wire and aerial eable, head guying is requived only for the numbey
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of wires in excess of 10 if the cable is supported by a 6,000 pound
messenger, or for the number of wires in excess of 20 if the cable
is supported by a 10,000 pound messenger.

3. Exception 3: 'Where a line crossing a railroad changes direction
more than 10 degrees at either crossing support, the side guy within
the angle may be omitted and the head guy, if required, shall be
placed in the direction of the adjacent span unless the angle of turn
is greater than 60 degrees.

4, Exception 4: Guying may be omitted where communication lines
cross over spur or stub tracks as provided in subsection E 126.03
(1) (b).

5. Exception 5: This rule does not apply to crossing poles under
the special conditions set forth in subsection E 126.03(1) (¢).

TABLIE 23
STRENGTII (IN I"OUNDS) OF HEAD GUYS REQUIRED
(Combinations of standard-size guys may be used)

Ratio of Guy Lead to Height Not Less Than
Number of Wires

14 1 kS %4 %
4,000 4,000 4,000 4,000 4,000
4,000 4,000 4,000 4,000 6,000
G, 000 6,000 6,000 10,000 10, 000

10,000 14,000 12,000 16,000 16,000
16, 00 16,000 20 000 20,000 26,000

20,000 20,000 26,000 28,000 32,000

36,000 40 a0d 48 oo 60 000 ’IO Qoo

Note to Table 23, This iable is based on ultimate or breaking strength
of guys equal to seven-sixths of the nominal strengths shown in the
table and a wire load of 650% No. § B'W.G. iron and 50% No. § A W.G.
copper with an average pull of 408.75 pounds per wire, No guy will be
required for a cahle, since the suspension strands serve as a head guy.

(c) Guys used for transverse strength. Side guys used in straight
sections of line shall be considered as taking the entire load in the
direction in which they act, without exceeding 87.5% of their ultimate
strength.

(d) Guys used for longitudinal strength. 1. Direction of head guys.
‘Where head guys are required, they shall be installed in the direction
away from the crossing.

2, Size and number of head guys. Guys, if required for various open-
wire loads, shall be in accordance with table 23.

(e) Muintenance. Guys and anchors shall be maintained so that the
guys carry the load,

(4) CrosSARMS. (a) Material. Wood crossarms supporting the
crossing span shall be of yellow pine, ﬁr, or other suitable timber,
Metal crossarms protected against corrosion and of strength equal to
wood crossarms may be used.

(b) Minimum size. 1. Wood erossarms, Wood erossarms shall have
a cross-section not less than the following:
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Nominal Length Nominal
Maximum Number of Wires to be Carried - Crogs-section
Teet Inches {Inches)
1 414 255 by 83
[ 321 2% by 8%
6 0 234 by 3%
8 G 234 by 3%
10 0 3 by
10 0 314 by 414

(a) Where crossarms are hored for }4 inch steel pins, 3-inch by 4}4-inch crossarma may
he used.
(1) Maximum number allowed.
2. Steel or iron crossarms. Galvanized or painted iron or steel cross-
arms of strength equal to wood crossaring may be used.

(¢) Double crossarms. Crossarms and insulators shall be double on
the crogsing poles, The erossarms shall be held together with properly
fitted spacing blocks or bolts placed immediately adjoining the out-
side pins. Spacing blocks or spacing bolts are not required for two-
pin crossarms.

1, Exception: Single dead-end type crossarms may be used where
it is necessary to dead-end conductors of the erossing span, provided
gsuch crossarms and associated dead-end fastenings are of sufficient
size and strength to withstand the maximum tension of the condue-
tors under the loading specified in section E 125.02 and provided
further that the conductors are dead-ended on insulators so designed
and installed that the conductor will not fall in the event of insulator
breakage.

(5) BRACKETS AND RACKS. Wood brackets may be used only if used
in duplicate or otherwise designed so as to afford two peints of sup-
port for each conductor. Single metal brackets, racks, drive hooks or
other fixtures may be used if designed and attached in such & manner
as to withstand the full dead-end pull of the wires supported.

(6) PiNs. (a) Material. Insulator pins shall be of steel, or other
appropriate metal or locust or equivalent woed,

{b) Strength. Insulator 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 ping shall have diameter of shank not
lesg than one-half inch,

(1) INsuraTors, 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 conduetor
attached fo the insulator.

(8) ATTACHMENT OF CONDUCTOR TO INSULATOR. Thé conductors shall
be securely tied to each supporting insulator.

(9) Conpucrors. (a) Material. Conductors shall be of material ov
combinations of materials which will not corrode excessively under the
prevailing conditions, : '

(b) Size, Conductors of the crossing span, if of hard-drawn copper
or galvanized steel, shall have sizes not less than specified in sub-
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sections 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 copper conductors given in
subsections E 126.08(9) (b)1, and 2. helow.

1. Spans not exeeeding 150 feet. The sizes in table 24 apply.

TAHLE 24

GRADE D MINIMUM WIRE SIZKS
(AW.G, for Copper; 8tl. W.G, for Steel)

Spans of Spans of
Conductor 125 Feet or 125 Feet {o
T.ess 150 Feet
Copper, hard-drawn______ . ____________ ... . ___ 10
Steel, galvanized:
In General._.______ . O 10

2. Spans exceeding 150 feet. If spans in excess of 150 feet are
necessary, the size of conductors specified above or the sags of the
conductors shall be correspondingly increased.

(¢} Paired conductors without messengers. Paired wires without a
supporting 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 shall in no case be used
without a supporting messenger in spans longer than 100 feet.

(d) Sags. Table 25 specifies the recommended sags for wires shown
in table 24.

TABLE 26

STRINGING SAGS

Length of Span 100°F. 80°F. 60°F, 40°F. 20°F, 0°F:
Feet To. In. In. In, In. In.
5.7 4.4 3.4 2.7 2.2 1.8

6.4 6.1 4.0 3.1 2.5 2.1

7.4 5.8 4.5 3.6 2.9 2.4

8.4 6.6 5.1 4.0 3.2 2.7

9.4 7.8 5.7 4.5 3.6 8.0

10.0 3.2 6.3 5.0 4.0 3.4

11.6 9.0 7.0 5.5 4.5 3.7

14.0 11,0 8.5 6.7 5.4 4.5

16.6 13.0 10.1 7.9 6.4 5.4

18.5 15.3 11.8 2.3 7.6 6.3

22,6 17.7 18.7 10.8 8.8 7.8

26.0 20.3 15.8 2.4 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. Alse
the tension at 60 degrees F., without external load, shall not exceed
20% of the conductor ultimate strength,
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(e) Sphces 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 wheve practicable, but
if required shall be of a fype 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
mesgenger to be used for supperting different sizes of cables:

TABLE 26
MINIMUM S12XS OF MESSENGDR

Meszenger

Size of Cable in Weight per Foot (Nominal

Breaking Load)
Pounds

Teeas than 2.25 pounds_ . .- . e mececman 6,000
225 to 5 pounds. . .. Lo 16,000
Exceeding 6 and less than 8.6 pounds_ . __________________ ...~ 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) Sags and tensioms. Multiple-wire cables and their messengers
shall be so suspended that when they are subjected to the loading pre-
scribed in seetion B 125.02, the tension in the messenger will not ex-
ceed 60% of its ultimate strength,

History: Cr. Register, Novembher, 1961, No, 71, eff, 12-1-61; am. (I) (a),
Register, Aprii, 1964, Ne. 100, eft, 5—1-64.

E 126,04 Grade N Construction, (1) PoLEs AND TowErs. Poles used
for lines for which neither grade B, C, or D is required sghall be of
such initial size and so guyed or braced, where necessary, as to with-
stand the wind and ice loading specified in Chapter B 125 plus the
weight of lineman and pole mounted equipment without exceeding the
allowable stress as set forth in Table 19. :

(2) Guvs. The general requirements for guys arve covered under
“Miscellaneous Requirements” (Chapter F 128). :

(8) CrossarM STRENGTH. Crossarms shall be securely supported, by
bracing if necessary, so as to support safely loads to which they may
be subjected in use, including linemen working on them. Any cross-
arm, or buckarm, except the top one, shall be capable of supporting a
vertical load of 225 pounds at either extremity in addition to the
weight of the conductors.

(4) SUPPLY-LINE CONDUCTORS. (a) 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:
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TABLE 27
GRADE N MINIMUM GAUGE SIZES FOR SUPPLY-LINE CONDUCTORS
(A'W.Q, for Copper and Aluminum; Stl, W.& for Steel)

Urban - Rural
Soft eopper ... .. ______ i3 8
Medium or hard-drawn copper_ 8 8
Btee) 9

Trban and Rural
Spans 150 ft. Spang Exceed-

or Less ing 150 ft.
Stranded aluminum
Not reinforeced_ _. . .__________.. e 1 0
Steel-reinforeed .______._  _____________.. 8 4

Recommendation: It is recommended that, except as modified in subsection F 126.02(8) (b)
these minimum sizes for copper and steel not be used in spans longer than 150 feet.

(b) SUPPLY sERVICES. (a) Material. All supply serviee conductors
shall be of material or combinations of materials which will not eor-
rode excessively under the prevailing conditions and the ungrounded
service conductors extending from the service 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 serviees. 1. Not over 750 volts, Supply-service
leads of not over 750 volts shall be not smaller than required by a. or
b. below.

a. Spans not exceeding 150 feat, Sizes shall be not smaller than
specified in table 28.

TARLE 28

MINIMUM STZES OF SERVICE LEADS CARRYING 750 VOLTS OR LESS
(AW.G, for Copper; StI, W.G, for Steel)

Copper Wire
Situation Steel Wire
Medium or
Soft-drawn | Hard-drawn

Alone _______ ... ____. 10 12 12
Concerned with communication conduetors______ 10 12 12
Over supply conduetors of 0-750 volts__ . _______ 10 12 12

T80 to 8,700 volts (a). _. . .. ._____ 8
Exceeding 8,700 volts (a) G
Over trolley contact conductors
0 to 760 volts a.e. or de, . oL _____ 8 10 12
Exceeding 760 volts doe.._.________..._____.. [

(a) Installation of service leads of not more than 750 volls over supply lines of more than
750 volts should be avoided where practicable,

b, Spans exceeding 150 feet. Sizes shall be not smaller than required
for grade G (subsection B 126.02(6) (b)).

2. Exceeding 760 volts. Sizes of supply-service leadg of more than
750 volts between conductors shall be not less than required for sup-
ply line conductors of the same voltage.
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{c) Sayg, 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 29
SAGS FOR OPEN-WIRE SERVICES

Span Lengths (in feet) Sag

100 ok less. . e s
1000126 .
126 to 160 ______.._
Exceeding 150

2. BExeceeding 750 volts. Supply service leads of more than 760 volts
shall comply as to sags with the requirements for supply line conduc-
tors of the same voltage.

(d) Cabled services. Supply service leads may be grouped together
in a cable, provided the following requirements are met:

1. Conduetivity. The conductivity of each conduetor shall not be
less than the conduetivity of Neo, 12 copper.

2. Stress. The messenger member of an assembly desigied to have
the insulated conductors supported by the messenger shall not he
stressed beyond 60% of its 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 he the same as that re-
quired for supply conductors.

(7} TROLLEY CONTACT CONDUCTORS. In order to provide for wear, no
trolley contact conductors shall be installed of less size than No. 0,
if of copper, or No. 4, if of silicon bronze.

(8) CRADLES AT SUPPLY-LINE CROSSINGS. Cradles should not be used,

Note: It is less expensive and hetter to build the supply line strong
enough to withstand extreme conditions than te build a cradle of sumi-
cient strength to caich and hold the supply line if it falls.

(9) COMMUNICATION CONDUCTORS., There are mno specific require-
ments for grade N communication line conductors or service drops.

History: Cr. Register, Nevember, 1961, No. 71, eff, 12-1-61; am. {1},
Register, April, 1964, No. 100, eff. 5—1-64,

Electrical Code, Volume 1
Register, April, 1964, No. 100







PUBLIC SERVICE COMMISSION 148
Chapter E 127
LINE INSULATORS

127,01 Application of rule

127.02 Madterial and marking

127.03 Rlectrical strength of . Seleclion of insulators
insulators in strain posi- 127.08 Protection against are-
tion ing

I 127.04 Ratio of flash-over to

pubecture voltage

127.06 Test voltages
127,06 Factory tests
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E 127.01 Application of rule. These requirements apply only to sup-
ply lines. (See subsection E 124.03(5) for insulation requirements for
neutral conductors).

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

B 127.02 Material and marking. Tnsulateors for operation on supply
circuits at voltages of 2,300 and above shall be of porcelain, made by
the wet process or one equally suitable as regards electrical and me-
chanical properties, or other material which will give equally good
results in respect to mechanical and electrical performance and dura-
bility. They should be marked by the maker with his name, trade-
mark, or identification number so applied as not to reduce the elec-
trical or mechanical strength of the insulator,

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

I 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 mechanieal stresses imposed by the loadings specified in chap-
ter K 125.

History: Cr. Register, November, 1861, No, T, eff, 12-1-81,

E 127.04 Ratio of flash-over to 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, Novemher, 1961, No. 71, eff. 12-1-61,

I 127.05 Test voltages, Tnsulators when tested under American
Standards Association specifications shall not flash-over at values less
than given in table 30.

PABLE 30
TEST-VOLTAGE REQUIREMENTS
(For application sec sections I 127.07 und 1B 127.09)

. Minimum Test Minimum Test
Nominal Voltage Dr‘\; Flash-over Nominal Dry Flash-over
oltage of Voltage Voltage of
Insulutors Ingulators
5,000 46,000 125,000
20,000 69,000 175,900
40,000 115,000 315,000
56,000 138,000 390,000
76,000 161,000 445,000
100,900 280,000 640,000

(Interpolate for intermediate values)
History: Cr, Register, November, 1961, No. 71, eff, 12-1-61.
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B 127.06 Factory tests. Each insulator or insulating part thereof
for use on lines operating at voltages in excess of 15,000 volts between
conductors shall be subjected to a routine dry flash-over test at the
factory for a period of 3 minutes at a frequency of 60 cycles per see-
ond or to any other test sanctioned by good modern practice, such as
high-frequency tests.

History: Cr. Register, November, 1961, No. T1, eff. 12—1-61.

E 127.07 Selection of insulators. (1) INSULATION OF CONSTANT-CUR-
RENT CIRCUITS. Insulators for use on constant-current cireuits shall be
determined on the basis of the nominal full-load voltage of the eir-
cuit,

(2) INSULATORS FOR SINGLE-FHASE CIRCUITS DIRECTLY CONNECTED TO
THREE-PHASE CIRCUITS. Insulators used on single-phase circuits directly
connected to three-phage circuits (without intervening iransformers)
shall have a flash-over voltage not less than that required for the in-
sulators on the three-phase circuits.

(8) INSULATORS FOR NOMINAL VOLTAGES BETWEEN CONDUCTORS. In
selecting insulators of the test voltage fo 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
flagsh-over values not less than given in table 30 ghall be used.

(b)Y Where operating conditions are more severe than set forth in
(1) above, due to extent of system, prevalence of exceptionally severe
lightning, bad atmospheric conditions (caused by chemical fumes,
smoke, cement dust, salt fog, or other foreign matter), or to a long,
dry season with heavy dust accumulation followed by moisture, in-
sulators having a higher flash-over than given in table 30 or other
equally effective means of increasing insulation shall be used. The in-
crease is to be determined by local conditiong and experience.

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

E 127.08 Protection against arcing, Tn installing the insulators and
conductors, such precautions as are ganctioned by good modern prac-
tice shall be taken to prevent, as far as possible, any are from forming
or to prevent any arc which might be formed from injuring or burn-
ing any parts of the supporting struectures, insulators or conductors
which might render the conductors liable to fall. In no case shall the
ingulation at crossings be less than that employed in adjacent sections
of the line.

History: Cr. Register, Novembher, 1861, No. 71, eff. 12-1-61,
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_ Chapter E 128

MISCELLANEOUS REQUIREMENTS FOR
OVERHEAD LINES

B 128,01 Supporting structures E 128.08 Protection for exposed

H 128,02 Tree trimming overhead communication

K 128.03 Guyin%‘ } lines

B 128,04 Insulators in guys al- H 128.09 Circuits of one class
tached to poles and tow- used exclusively in the
ers operation of circuits of

E 128.05 8pan-wire insulators another class

M 12806 Overhead conductors T 128,10 Overhead electric rail-

I} 128,07 Eguipment 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 fires.

{(b) Guarding voles. L. Protection against mechanieal 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 fowers
earrying supply conductors exceeding 300 volts, either guards or warn-
ing signs shall be used except as follows: See subsection E 121.05(8).

a. Fxception 1: Where the right of way is completely fenced,

b. Exception 2: Where the right of way is not completely fenced,
provided the poles or towers are not adjacent to roads, regularly
traveled thoroughfares, or places where people frequently gather, such
as schools or public playgrounds,

{¢) Warning signs. 1. On poles or towers. For warning signs on
poles or towers, see subsections E 128.01(1) (b) 2. and E 121.056(3).

2. On bridge fixtures. Structurves attached to bridges for the pur-
pose of supporting conductors ghall 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
gign or its equivalent: “Danger-High Voltage” (See subsections E
121.05(3) (b) and (e)).

(d)} Grounding metal poles. Metal poles not guarded or isolated
shall always be specially grounded where in confact with metal-
sheathed cable or the metal cases of equipment operating at voltages
exceeding 750 volts. Metal poles not guarded, isolated, or specially
grounded should always be considered as imperfectly grounded and the
insulators supperting Hine conductors as well as the strain insulators
in attached span wires should therefore, have a suitable margin of
safety and be maintained with special care to prevent leakage to the
pole as far as practicable.

(e} Pole steps; Metal steps. Steps closer than 6% feet from the
ground or other readily accessible place shall not be placed on poles,

Hlectrical Code, Volume 1
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(£) Identification of poles, Poles, towers and other supporting
structures on which are maintained electrical conductors shall be so
constructed, located, marked, or nummbered as to facilitate identifica-
tion by employees authorized to work thereon, Date of installation of
such structuves shall be recorded where practicable by the owner.

(g) Obstructions. All poles and towers should be kept free fromn
posters, bills, tacks, nails, and other unnecessary obstructions, such as
through bolts not properly trimmed.

(2) Crossarms. (a) Location. In general, crossarms should be main-
tained at right angles to the axis of the pole and to the direction of
the attached conductors, and at crossings should be attached to that
face of the structure away from the crossing, unless special bracing
or double crossarms are used.

Note: Double crossarms arve gencrally used at crossings, unbalanced
corners, and dead-ends in order to permit conductor fastenings at two
insulators and so prevent slipping, although single crossarms might
provide sufficient strength. To secure extra strength, double crossarms
are frequently used and crossarm guys are sometimes 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 crossarm or buckarm, ex-
eept the top one, shall be capable of supporting a vertical load of 225
pounds at either extremity in addition to the weight of the conductors.

(3) UNUSUAT, CONDUCTOR SUPPORTS, Where conductors are attached
to structures other than those used solely or principally for support-
ing the lines, all rules shall be compiied with ag far as they apply
and such additional precautions as may he deemed necessary by the
administrative authority shaill be taken fo avoid injury to such strue-
tures or to the person using them. The supporting of conductors on
trees and roofs should be avoided where practicable.

History: Cr. Register, November, 1961, No, 71, eff, 12-1-61; amn. (1) {g),
Register, April, 1964, No. 100, eff, 5—-1-64.

E 128.02 Tree trimming. (1) GENERAL. Where trees exist near sup-
ply-line conductors, they shall be trimmed, if practicable, so that
neither the movement of the trees nor the swinging or increased
sagging of conduetors in wind or ice storms or at high temperatures
will bring about contact between the conductors and the trees. (See
sections 86.08, 86.16 and 182.017, Wis. Stats,, 1959).

(a) Ewception: 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
tres a sufficiently nonabsorptive and substantial insulating material or
device,

(2} AT WIRE CROSSINGS AND RATLROAD CROSSINGS. The crossing span
and the next adjoining spans shall be kept free, as far as practicable,
from overhanging or decayed trees which might fall into the Hne.

Higtory: Cr. Register, November, 1961, No. 71, eff. 12-1-81,

E 128.03 Guying. (1) WHERE USED. When the loads to be imposed on
poles, towers, or other supporting struectures are greater than can
safely be supported by the poles or towers alone, additional strength
shall be provided by the use of guys, bhraces, or other suitable con-
struction. Guys shall be used also, where necessary, wherever comn-
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duetor tensions are not balanced, as at corners, angles, dead-ends, and
changes of grade of construction,

Noter This is to prevent undue increase of sags in adjacent spans as
wel]l as to provide sufeient strength for those supports on which the
loads are considerably unbalanced.

(2) SrtrRENGTIL, The strength of the guy shall meet the requirements
of chapter E 126 for the grade of construction that applies. When
guys are used with wood or other poles or towers capable of consider-
able deflection before failuve, the guys shall be able to support the
entive load in the direction in which they act, the pole acting simply
ag a strut.

(3) POINT OF ATTACHMENT. The guy should be attached to the struc-
ture as near as practicable to the center of the conductor load to be
sustained, but for voltages exceeding 8,700 volts the insulation af-

forded by wood crossarms and poles ghould not be reduced any more
than necessary.

(4) GUY PASTENINGS. Guys should be stranded and where attached
to anchor rods should be protected by suitable guy thimbles or their
equivalent. Cedar and ofher 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.

(6) Guy Guarps, The ground end of a guy attached to a ground
anchor shall be provided with a conspicuous guard not less than 8 feet
long, In selecting the type of guard material, consideration shall he
given to exposure to damage, Where there are multiple guys attached
to an anchor only one need be guarded. Guards need not be used in
inaccessible locations or where the presence of other objects makes
contact unlikely.

Note: Recommendation: It i3 recommended that in exposed or poorly

lighted locations such guards be painted white or some other conspicu-
ous color,

(6) INSULATING GUYS FROM METAL POLES. Where anchors would
otherwise be subject to electrolysiz, guys attached to metal poles or
structures and not containing guy insutators should be insulated from
the metal pole or structure by suitable blocking.

(7) AncHorR RoDS. Anchor rods shall be installed so as to be in
line with the pull of the attached guy when under load, except in
rock or conecrete. 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
carrying eircuits of more than 15,000 wvolts shall be effectively
grounded (see chapter E 103 for method) wherever this part of the
guy has a clearance of less than 8 feet to ground.

(a) Exception 1: This does not apply to guys in rural districts.

(b) Fxception 2: This does not apply if the guy contains an insula-
tor which will meet the requirements of subsection E 128,04 (1) (b}
for the highest voltage Hable to be impressed on it.

History: Cr. Iegister, November, 1961, No. 71, eff. 12-1-61; am, (§),
Register, April, 1964, No, 100, eff. 5-1-64,

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 poveelain, wood, or other material of
suitable mechanical and electrical properties,

2. Grades C, D, and N, No requirements are made for material.

(b) Electrical strength, Guy insulators shall have a dry flagsh-over
voltage at least double the normal line voltage and a wet flash-over
voltage at least ag high as the normal line voltage hetween conductors.

(e} Mechanical sirength. Guy insulators shall have a mechanical
strength at least equal to that required of the guys in which they are
instalied.

(2) USE OF UY INSULATORS, (a) One dnsuletor. An insulator shall
be located in each guy whieh is attached to a pole or structure carry-
ing any supply conductors of more than 300 velts and not more than
15,000 volts, or in any guy which is exposed to such voltages. This guy
insulafor 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 puy insulator is not required if the guy is at-
tached to a pole on private right of way carrying no supply eircuits
whose voltage exceeds 550 volts or where transmitted power exceeds
3,200 watts,

3. Exception 3: A guy insulator is not required if all supply con-
ductors are in a ecable having a grounded metal sheath or insulated
conductors Iashed to a grounded messenger.

(b) Two insulators. Where a guy attached to any pole carrying
communication or supply conductors or both, is carried over or under
overhead supply conductors of more than 300 volts and where hazard
would otherwise exist, 2 or more guy insulators shall he placed so as
to include the exposed section of the guy between them as far as
possible. Neither insulator shall be within 8 feet of the ground.

1, Exception: Those insulators are not rvequired where the guy is
grounded under the conditions set forth in section E 128.04(2) (d).

{¢) Relutive location of insulators in guys located one above the
other. Where guys in which it is necessary to install insulators are so
carranged that onhe crosses or is above another, insulators shall be
so placed that in cases any guy sags down upon another the insula-
tors will not become ineffective,

{d) Imsulators not required, Insulators are not required in guys
under any of the following conditions:

1, Where the guy is electrically connected to grounded steel strue-
tures or to an effective ground comnection on wood poles.

2. Where the guys are uniformly effectively grounded throughout
any system of overhead lines.

3. Where the guys are connected to a line conductor grounded as
specified in subsection E 103.02(2) (e).

Hintory: Cr. Register, November, 1981, Wo. 71, eff. 12-1-81.

E 128.05 Span-wire insulaters. (1) MBECHANICAL 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) Tse OF S$PAN-WIRE INSULATORS. All span wives, including
brackel span wires, shall have a suitable strain insulator (in addition
to an insulated hanger if used) inserted between each point of support
of the span wire and the lamp or tvolley contact conductor supported,
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oxcept that single insulation, as provided by an insulated hanger, may
be permitted when the span wire or bracket is supported on wooden
poles supporting only trolley, railway feeder, or communication con-
ductors used in the operation of the railway concerned. In case in-
sulated hangers are not used, the strain insulator shall be located
so that in the event of a broken span wire the energized part of the
span wire cannot be reached from the ground.

(a) Ewxception: This rule does not apply ito insulated feeder taps
used as span wires.

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

E 128,06 Overhead conductors. (1) IDENTIFICATION. All conductors
of electrical supply and communieation lines should he arranged to
occupy definite positions throughout, as far as practicable, or ghall be
so constructed, located, marked, or numbered, or attached to distine-
tive insulaters or ecrossarms, as to facilitate identification by em-
ployees authorized to work thereon. This does not prohibit systematic
transposition of conductors.

{2) BRANCH CONNECTIONS. (a) Acoessibility, 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 connections shall be supported and placed so
that swinging or sagging cannot bring them in contact with other
conductors, or interfere with the gafe use of pole steps, or reduce
the climbing or lateral working space.

(8) COMMON NEUTRAL, Primary and secondary circuits may utilize
a single conductor as a common neutral if such eonductor is grounded
ag Indicated in subsections E 103.02(2) (d) and (e).

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

E 128.67 Equipment on poles. (1) IpENTIFICATION, All equipment
of electrical supply and communication lines should be arranged to
occupy definite positions throughout, as far as practicable, or shall be
constiructed, located, marked, or numbered so as to facilitate identifi-
cation by employees authorized to work thereon.

(2) LocamioN. Transformers, regulators, lighining arresters, and
switches when located below conductors or other attachments shall be
mounted outside of the climbing space. This equipment shall be so
placed that unguarded econductors entering the equipment will have
clearances from ground specified in table 2, subsection B 123.03(3).

{8) GUARDING, Current-carrying parts of switches, automatic eir-
cuit-breakers, and lightning arresters shall be suitably enclosed or
guarded if all the following conditions apply:

(a} 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

(c) If located below the top crossarm.

(4) HAND CLEARANCE. All current-carrying parts of switches, fuses,
lightning arresters, also transformer connections and other conmec-
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 neaver to any other currvent-
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carrying part at a different voltage than the clearances from pole
surfaces required in table 9, subsection E 128.06(1) (¢) 1, for eondue-
tors of corrvesponding voltages. (See also subsections B 142.03 (1), (2)
and (3) of this code, for clearances from live parts).

(b) STREET-LIGHTING EQUIPMENT. (a) Clearance from pole surface.
All exposed metal parts of lamps and their supports (unlesg effectively
insulated from the current-carrying parts) shall be maintained at the
following distances from the surface of wood poles:

1. In general __
2. If located on the gide of the pole opposite the designated
climbing side . _ e e 5

Exception: This does not apply where lamps are located at pole tops.

(b) Clearance above ground. Street lamps shall be mounted at not
less than the following heights above ground:

Teet
1. Over walkways _ - e e et e 10
2. Over roadways—
Connected to civeuits of 150 volts or less .. ______. 14
Connected to cirenits of more than 150 volts ____________ 15

Note: Dropas to street lights need have no greater clearance than the
street lights themselves,

{e) Horizontal clearances. Arve and incandescent lamps in series
cireuits should have at least 3 feet horizontal clearance from windows,
porches, and other spaces accessible to the general public.

(d) Material of suspension. The lowering rope or chain for lighting
units arranged to be lowered for examination or maintenance, shall be
of a material and strength designed to withstand climatic conditions
and to susiain the lighting unit safely. The lowering rope or chain, its
supports, and fastenings shall be examined periodically.

(e} Imsulators in suspension ropes. Effective insulators as specified
in subsection 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 circuits.

(£) Arc-lainp disecomnectors, A suitable device shall be provided by
which each arc lighting unit on series circuits of more than 300 volts
may be safely and entirely disconnected from the cirecuit before the
lamp is handled unless the lamps are always worked on from suitable
insulating stools, platforms, or tower wagons, or handled with suit-
able insulating tools, and treated as under full voltage of the eircuit
concerned.

(g) Grounding lwnp posts. Metal lamp posts shall be effectively
egrounded.

{8} TRANSFORMERS. Transformers mounted on arms or poles on pub-
lic thoroughfares shall be at a height above ground not less than 10

feet where over walkways and not less than 15 feet wheve over road-
ways.

(a) Ewceplion: Where it is the established practice to mount trans-
formers at lesger distances above ground, such practice may be con-
tinued if the reduced mounting heights are carvefully maintained,

History: Cr, Register, November, 1961, No, 71, eff. 12—1—¢1,
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E 128.08 Protection for exposed overhead communication lines.
(1) OPEN 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 voits.

(a) At stations for public use they shall be protected by one of the
metheds specified in chapter E 800,

(b) Elsewhere they shall be isolated hy elevation or otherwise
guarded so as to be inaccessible to the public.

(2) METAL-SHEATHED CABLE. Metal-sheathed cables and messengers
shall be isolated or grounded in conformity with the general require-
ments of chapter E 121,

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

E 128.09 Circuits of one class used exclusively in the operation of
circuits of another class. (1) OVERHEAD COMMUNICATION CIRCUITS, USED
EXCLUSIVELY IN THE OFERATION OF SUPPLY CIRCUITS. {(a) Choice of
wmethod, Communication cireuwits used exclusively in the operation of
supply lines may be run either as ordinary communication cireunits or
as supply eireuits under the conditions specified in subsection E
128.08(1) (c) and (d), respectively, After selection of the type of
communication-circuit construction and proiection for any section
which is isolated, or is separated by iransformers, such construetion
and protection shall be consistently adhered to throughout the extent
of such isolated section of the communication gystem.

(b} Guarding. Communication cireuits used in the operation of
supply lines shall be isolated by elevation or otherwise guarded at all
points so as to be inaccessible to the public.

(¢) Where ordinery communication line construciion may be used.
Communication ecircuits used in the operation of supply lines may be
run as ordinary communication conductors under the following con-
ditions:

1, Where such circuits ave below supply conductors in the opera-
tion of whieh they are used (including high voltage trolley feeders}
at crossings, confliets, or on eommonly used poles, provided:

a. Such communication cireuits occupy a position below all other
conductors or equipment at crossings, conflicts or on commonly used
poles.

b. Such communication civenits and thelr conneeted equipment are
adequately guarded and are accessible only to authorized persons.

¢. The precautions in chapter E 800, and chapter E 144 have
been taken, i

d, Where such cireuits are below supply conductors in the opera-
tion of which they ave used and are above other supply or coinmunica-
tion conductors at wire crossings, conflicts, or on the same poles, pro-
vided the communication eirveuits are protected by fuseless lightning
arvvegters, drainage coils, or other suitable devices to prevent the com-
munieation circuit voltage from normally exceeding 400 volts,

Note: The gradesa of construction for communication conductors with
inverted levels apply.

(d) Where supply line construction must be used, Cormnunieation
circuits used in the operation of supply lines shall comply with all
requirements for the supply lines with which they are used, where
theg do not somply with the provisions of subsection ¥ 128.09(1) (¢} 1.
or 2.
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1. Exception 1: Where the voltage of supply conductors concerned
exceeds 8,700, the communication conductors need only meet the re-
quirements for supply conduetor of 5,000 to 8,700 volts,

2. Exception 2: Where the supply conductors are required to meet
grade C, the size of the communication conductors may be the same as
for grade D (see subsection B 126.03(9) (b)) for spans up to 150 feet,

{(2) SUPPLY CIRCUITS USED EXCLUSIVELY IN THE OPERATION OF COM-
MUNICATION CIRCUITS, Circuits used for supplying power solely to
apparatus forming part of a communication system may be run either
in open wire or in aerial or underground eable as follows:

(a) Where run in open wire, such circuits ghall have the grades of
construetion, clearances, insulation, ete, preseribed elsewhere in Part
2 for supply or communication civeuits of the voltage concerned.

(b) Where run in aerial or underground cable and the fellowing
requirements are met, the grades of construction, clearances, separa-
tiong, locations, ete. prescribed elsewhere in Part 2 for communica-
tion cables shall apply.

1. Such cables are covered with effectively grounded continuous
metal sheaths or ave carried in metal cable rings on effectively
grounded mesgengers.

2. All circuits 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
accesgible only to qualified employees,

4. Communication cireuits brought out of such a cable, if they do
not terminate in a repeater station or terminal office, shall be so pro-
teeted or arranged that in the event of a failure within the cable, the
voltage on these communieation cirecuits will not exceed 400 volts.

5. Terminal apparatus for the power supply shall be arranged so
that live parts are inaccessible when gsuch supply cireunits are energized.

a. Iixception: The provisions of subsections T2 128.09 (2) (a) and
(b), do not apply to supply cirenits of 550 volis or less and which
caryy power mnot in excess of 38,200 watts, covered in subsection
E 12201 (2) (e),

History: Cr. Register, November, 1961, No. 71, eff. 12151,

E 128.10 Overhead electric railway construetion. {1) TROLLEY CON-
TACT CONDUCTCR SUPPORTS. All overhead trolley-contact conductors
shall be supported and arranged so that the breaking of & single con-
tact conductor fastening will not allow the trolley conductor, live span
wire, or current-carrying connection to come within 10 feet (meas-
ured vertically) from the ground, or from any platform accessible to
the general public. Span-wire insulation for trolley contact condue-
tors shall comply with section B 128.05.

{2) HIGH-VOLTAGE CONTACT CONDUCTORS. Every trolley contact com-
duetor of more than 750 volts in urban districts where not on fenced
right of way shall be suspended so as to minimize the liahility of a
break, and, as far as practicable, so that if broken at a single point,
it cannot fall within 12 feet (measured vertically) from the ground
or any platform accessible to the general public.

(3) TaIrp RAILS, Third rails shall be protected where not on fenced
rights of way by adequate guards commposed of wood or other snitable
material,
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(4) PREVENTION OF LOSS OF CONTACT AT RAILROAD CROSSINGS. Trolley
contact eonductors shall be arranged as set forth in either subsection
E 128.10(4) (a) or (b), at grade crossings with interurban or other
heavy-duty or high-speed railroad systems.

{2) The trolley contact conductor shall be provided with live trolley
guards of suitable construetion, or,

(b) The trolley contact conduetor shall be as far as practicable al
the same height above its own track throughout the crossing span and
the next adjeining 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 ghall be used.

1. Fxception: 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 ig required where the trolley contact conductor is so located that a
troiley pole leaving the conductor can make simultaneous contact be-
tween it and the bridge structure,

(b) Nature of guarding. Guarding shall consist of substantial in-
verted trough of nonconducting material located above the contact
conductor, or other suitable means of preventing contact between the
trolley pole and the bridge structure.

History: Cr, Register, November, 1961, No. T1, eff. 12-1-61.
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Chapter E 129

UNDERGROUND LINES

1’ 128,01 Location E 12%.07 Guarding of live parts
12902 Construction of duect in manholes

gystems It 129,08 Construction at risers
IE 128.03 Congtruction of man~ from underground

holes H 12909 Identification of con-
E 129.04 T.ocation of cables ductors
1 129.05 Direct burial of cables I 12910 Identification of appara-

and conductors tus connected in mul-
™ 129.06 Protection of conductors tinle

in duet systems and

manholes

E 129.01 Location. (1) GENERAL LOCATION. Underground systems of
electrical conductors, whether located in ducts or buried directly in the
earth, should be located so as to be subject to the least practicable
distmba.nce Railway tracks and underground structures, including
catch basins, gas pipes, ete., should be avoided where practicable.

(2) Ducrs or BURIED CARIES. The duets or buried cables between
adjacent manholes or other outlels should be laid as straight and
direct as practicable.

(3) AccEss pOoINTS. Manholes or handhole openings, pull boxes,
above ground terminals or access points, where practicable, shall he lo-
cated so as to provide safe and convenient access., At crossings under
railroads, the manholes, pull boxes, and terminals should where prac-
ticable be located away from the roadbed.

History: Cr. Register, November, 1961, No, 71 eff 12—-1-81; am. (1),
{2) and (3), Register, April, 1964, Neo, 100 eff, 5184

E 129,02 Construction of duct systems. (1) MATERIAL, SIZE, AND FIN-
IS OF DUCTS. Duects shall be of such material, size, mechanical
strength, and finish as to facilitate the installation and maintenance of
conductors or cables. Ducts shall be freed from burrs before laying
and shall have clear bores,

(2) GRADING OF pUCTS. Where it is necessary to drain ducts, the
grade of the ducts shall be sueh as to permit proper and adequate
drainage.

(3} SErrring. Ducts should be suitably reinforced or be laid on
suitable foundations of sufficient mechamcal gtrength where neces-
sary to protect them from settling.

(4) CrEArRANCES. (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 duet system and the
pavement surface or other surface under which the system ig con-
Structed may be varied but the duct strength must be such as to
withstand the stresses induced by traffic.
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(b) Below base of rail. The top of all duct and cable system strue-
tures shall be located at a depth not less than 30 inches, in the case
of street railways, and not less than 42 inches, in the case of steam
and electric railroads, below the base of rail unless the duet system
is specifically designed to withstand the stresses experienced at lesser
depths. In no case, however, shall the top of the duct extend higher
than the bottom of the ballast section which iz subject to working
and eleaning,

Ewxception: Where physical and chemical conditions will permit
conduit consisting of not more than two iron pipes, not exceeding
4 inches in diameter, or two creosoted wood ducts not exceeding 6
inches square containing communication conductorg or service con-
ductors operating at 0-760 volts may be laid in the ground beneath
railroad tracks without any form of profection at a minimum depth
of 18 inches below the base of the rail unless the worked ballast see-
tion of the roadbed exceeds 18 inches, in which case the conduit shall
be laid below the ballast section.

(c) Ivon pipe conduit. Where iron pipe is used ag 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. Duct systems, including laterals, to be occupied by
communieation conduectors for publie use should be separated, where
practicable, from duct systems, including laterals, for supply conduc-
tors by not less than 8 inches of concrete, 4 inches of brick masonry,
or 12 inches of well-tamped earth,

1. Exception 1: Extension may, however, be made to existing inter-
connected or jointly owned and jointly occupied duet systems used in
common by municipalities, communication companies, or power com-
pantes with less effective separations than above specified,

2. Exception 2: Cables containing ecircuits of 5560 volts or less be-
tween conductors and having a total transmitted power of not in ex-
eess of 3,200 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 communieation cables are
exclusively used for the operation of the railway signal or supply sys-
tem, they may be carried in the same duct.

(b) Entering manholes. Where communication conductors and sup-
ply conductors occupy ducts terminating in the same manhole, the 2
clagses of ducts should be separated as widely as practicable and
where practicable should enter the manhole at opposite sides.

Note: IIxplanation: This requirement 13 made so that cables can he
racked along side walls with a minimum of crosses hetween the 2 clasges
of conductors,
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(6) DucT ENTRANCES INTO MANHOLES. Ivon pipe conduit terminat-
ing in manholes, handholes, or other permanent openings of under-
ground systems, shall be provided with an effective shield, bushing or
other smooth outlet.

(a) Fuwmception: 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) SwanLiNG LATERALS. Lateral ducts for service connections to
buildings, through which gas or water may enter buildings or other
duet systems, shoutd be effectively plugged or cemented by the uge of
asphaltum, pitch, or other suitable means.

(8) DuCT ARRANGEMENT FOR DISSIPATION 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, Repgister, November, 1961, No. 71, eff. 12-1-81; am, (4)
(a) and (b), Register, April, 1964, No. 100 off, 5—1-64,

E 129,03 Construction of manholes, (1) MINIMUM STRENGTH. The
design and construction of manholes and handholes shall provide sufli-
‘cient strength to sustain, with a suitable margin of safety, the loads
which may reasonably be imposed on them.

(2) Dimensions. Manholes should meet the following requirements
where practicable:

(a) Width. The least horizontal inside dimension should be not less
than 8 feet, 6 inches,

(b} Working space. A clear working space should be provided. The
horizontal dimension should be not less than 3 feet, The vertical di-
mension should be not less than 6 feet except in manholes where the
opening is within 1 foot on each side of the full size of the manhole.

1. Exception: The dimensions specified in subsection E 129.08(2)
{a) and (b) are not necessary in serviee boxes, handholes, or in man-
heles serving a small number of duets, or in manholes used exclusively
for communication-system equipment and cables.

(3) DraNAGE, Where drainage is into sewers, snitable traps shall
be provided to prevent entrance of sewer gag into manholes,

(4) VENTILATION. Adequate ventilation to open air shall be pro-
vided for manholes from which any openings exist inte subways
entered by the public. Where such manholes house transformers, sec-
tionalizing gwitches, or regulators, ete., the ventilator ducts shall be
cleaned at necessary intervals,

(a) Ewmception: Subways under water or in other locations where it
is impracticable to comply.

(6) MANHOLE OPENINGS. Round openings to any manhole should
be not less than 24 inches in diameter, Rectangular openings should
have dimensions not less than 24 by 20 inches.

(a) Ewception: The dimensions specified above are not necessary in
service boxes and handholes or in manholes serving a. small number
of ducts,
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(6) MaANHOLE 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 bhe imposed upon them.

(1) SUPPORTS FOR CABLES. Cables should be adequately supported
at each manhole,

(8) MANHOLE LOCATION. Manhole openings shall, where practicable,
be located so that barriers or other suitable guards can be placed to
protect the opening effectively when uncovered.

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

E 129.04 Location of cables. (1) AccessipinITY. Cables in manholes
shall be reasonably accesgible to workmen and clear working space
shall be maintained at ail times.

{(2) CABLES CARRYING LARGE CURRENTS., Cables intended to carry
large currents should be located, where practicable, in ocutside ducts
go that they will not necessarily dissipate heat golely through ad-
jacent ducts.

(8) SEPARATION BETWEEN CONDUCTORS. (a) Cuables of different volt-
ages. Cables sghall be arranged and supported in duets and manholes
go that those operating at higher voltages will be geparated as far
as practicable from those opervating at lower voltages.

(b) Cables of different systems. Cables belonging to different sys-
tems, particularly supply-distribution and communication systems,
shall not be installed in the same duct,

1, Exception: This does not apply to the installation of railway-
signal supply and communication cables in the same duct, as per-
mitted by exception 2 in subsection B 129.02(5)(a).

(¢) Cables of supply and communication systems, 1. General. Sup-
ply cables and communication cables for public use should, in general,
be maintained in separvate duct systems, and particularly in separate
manholes,

a. Fxception 1: Cable extensions may be made to existing inter-
connected or jointly owned and jointly occupied duct systems used
in common by municipalities, communication companies or supply
companies,

b. Exception 2; This does not apply where railway-signal supply
and ecommunieation cables are carried in the same duct system as per-
mitted in exeception 2, subsection B 120.02(5) (a).

2. In the same manhole. Supply cables and communication cables
for public use cccupying the same manhole should, where practicable,
be maintained at opposite sides of the manhole, Where supply and
communieation cables must cross, a separation of at least 1 foot
shall be maintained where practicable.

Hisfory: Or. Register, November, 1861, No. 71, eff. 12-1-81.

E 129.05 Direct burial of cables and conductors. (1) GENERAL,
Cableg and eonductors designed for the purpose may be buried di-
rectly in the earth, This type of eable also may be installed in flexible
or rigid duct, If metal duct is used it shall be tied to the neutral if
one is used at the termination of each dpet section.

(2) CONCENTRIC NEUTRAL-TYPE UNDERGROUND CARLE WHEN USED IN
GROUNDED WYE DISTRIBUTION WHERE NEUTRAT, IS DESIGNED TO CARRY
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LOAD.CURRENT. A conecentrie neutral type of direet burial multiple ox
single conduetor cable is one designed for the purpose which has
tinned copper bare multiple ground wires individually not smaller
than No. 14 AWG@G, approximately totaling the conduetivity of the
phase wire, spiralled about the eable with average spacing between
wires 1ot exceeding 0.3 inch and with a lay not exceeding 8 times the
diameter of the cable over the concentrie wires, or with a continuous
or spiral metal sheath of equal conductivity. The required conductivity
when using the continuous or spiral sheath may be obtained with a
separate neutral laid not more than 8 inches from the cable and be
not smaller than #4 AWG. The separate neutral or the sheath shall
be in direct contact with the earth and the two shall be intercon-
nected. Such type of cable ghall be installed as in (a), (b), (c¢), (d),
and (e) below.

{a) 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 800 volts
to ground or less.

2. Excepiion: Where rock formation is encountered the depth may
be reduced o 24 inches except at railread and street railway erossings.

3. Exception: Exeept at railroad and street railway crossings, a
lesser depth is permissible where the conductors supply utilization
equipnment such as signals or street, avea, or yard lighting.

(b} Separation. No separation is vequired between thig type of
cable and any other,

(e} Protection, 1, In an underground distribution system operating
at more than 300 volts to ground the cable if random laid with com-
munieation cables shall be protected by fuses or deviceg capable of
clearing a phase-to-neutral fault, The total cleaving time shall not
exceed the melting time of a 140K or 100T fuse as specified in Ameri-
can Standards Association specification ASA C-37.48-1962 plug 6
cycles, Such protection shall not reclose; however, reclosing type pro-
tection may be used on the overhead portions of the same cirenit.

2. This protection is not required where the cable is used ag a
customer service or as a short length of underground in a general
overhead system,

{d) Imtercommection. 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 felephone cable sheath,

(e} Common grounding., Telephone protectors, telephone service
cable shields and secondary neutrals shall be connected to a common
ground at each customner’s service entrance when telephone eireuits
are underground without separation from power eonductors.

(8) UNDERGROUND CARLE USED IN NON-WYE DISTRIBUTION OR WHERE
GROUND WIRE, SHEATH OR CONCENTRIC WIRE IS NOT DESIGNED TO CARRY
LOAD CURRENT. A cable designed for direet burial with or without an
insplated or separvate bare meutral shall be installed as in (a), (b),
(c}, (d), and {e) Delow.
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{a) Depth. This cabie shall be buried to a minimum depth of 36
inches except under railroad tracks where they shall be buried with
a minimum cover of 42 inches.

1. Exception: Except at railroad and railway crossings a lesser
depth of 24 inches is permissible for conductors of 300 wolis to
ground or less,

2. Exception: Where rock formation is encountered the depth may
be reduced to 24 inches except at vailvoad and street railway crossings.

3. Exception: Exeept at railroad and street railway crossings, a
lesser depth is permissible where the conductors supply utilization
equipment such as signals or street, area, or yard lighting.

{b) Separation. The separation between buried communication and
buried supply conductors or cabies shall consist of not less than 12
inches of well tamped earth, 4 inches of brick, or 3 inches of concrete.

1. This separation is not required where the supply voltage does
not exceed 300 volts to ground.

2. This separation is not required for circuits having a potential of
550 volts or less and having a transmitted power of 3,200 watfs 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 vequired between power and ecommunication
cables located below transformers or their supporting pads or
structures,

(¢) Protection. 1. At all crossings where buried supply conductors
ol cables are above communication conduectors or cables the supply
conductors shall be protected from digging operations by concrete or
treated wood plank or equivalent mechanieal protective eoating ex-
tending at least 2 feet in each direction from the point of crossing.

Exception, a. This protection is not requived where supply circuits
having a potential of 550 volts or less between conductors and having
a total transmitted power of not in excess of 3,200 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 eompany.

2. Where buried communication and buried supply conduetors or
cables are installed in the same trench generally parallel to each
other, the buried supply conductors or cables shall be covered with
concrete or treated wood plank or equivalent mechanical protection,

Exception a. This protection may be omitted where the voltage of
the supply conductors does not exceed 300 volts to ground.

Exception b. This protection may be omitted where the supply con-
ductors or cables are encased in a continuous metallic sheath effec-
tively grounded.

Exception ¢. This protection is not required where the supply con-
ductors or cables are installed more than 2 feet horvizontally from
communication conductors.

Exception d. This protection is not requirved where supply cireuits
having a potential of 550 volts or less between eonductors and having
a total transmitted power of not in excess of 8,200 watts are laid
adjacent to communication cables, if all eables are used exclusively for
the operation of a railway-signal or supply system, and are main-
tained by the same company,
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(&) Inlerconnection. At each transformer atid/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 duet or sheath, and telephone cable sheath.

(e} Common grounding. Telephone protectors, ielephone service
cable shields and secondary neutrals should be conneeted to a com-
mon ground at each customer’s service entrance.

History: Cr. Register, November, 1961, No, 71, eff. 12-1-61; r. and
recr. Regigter, April, 1964, No. 104, eff. 5h-1-864, }

E 129.06 Protection of conductors in duei systems and manholes.
(1) PROTECTION AGAINST ARCING. A suitable fire-vesisting covering
should be placed on the following cables to prevent injury from
arcing:

(a) Closely grouped lead-sheathed supply cables of more than 8,700
volts or of large emrrent capacity operating at more than T50 volts
a.c. or 300 volts d.e.

(b) Communication ecables and supply cables of large current
capacity, if occupying the same side of the manhole, or if they eross
each other.

(2) Bownping, Exposed metallic cable sheaths shall be bonded at
suitable intervals with a conductor of suitable size, electrolysis condi-
tions permitting, Supply cable sheaths need not be bonded to com-
munication cable sheaths.

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

E 129.07 Guarding of live paris in manholes. (1) CoNpucTOR
JOINTS OR TERMINALS. Joints or terminals of eonductors or cables of
supply systems shall be arranged so that there are ne 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-
closed in suitable grounded cases or in eases having no exposed metal-
liec parts.

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

E 129,08 Construction at risers from undevground, (1) SEPARATION
BETWEEN RISERS OF COMMUNICATION AND SUPPLY SYSTEMS. The placing
of risers for communication systems and risers for supply systems
on the same pole should be avoided where practicable, If it is neces-
sary to use the same pole for the risers of hoth 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 €0 as to he in the safest available location
from the point of view of traffic damage.

(2) MRECHANICAT, PROTECTION OF CONDUCTORS. See subsection E
103.06(3).

{3) GROUNDING OF RISER PIPES. Exposed metal riser pipes contain-
ing supply conductors shall be grounded unless such conductors are
covered with a grounded metal sheath or are themselves grounded.

(4) CONDUCTOR TEEMINAL CONSTRUCTION, The terminals of undey-
ground cables operating at more than 750 volts and connecting to
overhead open-wire systems shall meet the following reguirements:
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(a) Proiection against moisture. Protection shall be provided so
that moisture will not enter the cable.

(b) Imsulation 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 potheads or
other equivalent devices, such as oil switches, if incidentally they ac-
complish the same purpose.

(b) CLEARANCE ABOVE GROUND FOR OPEN SUPPLY WIRING. I'or supply
wires connecting to underground systems see subsection E 123.08 (3),

History: Cr. Register, Novembher, 1961, No. 71, eff. 12-1-61; cr. (5),
Register, April, 1964, No. 100, eff, 5—1-64,

E 129.09 Identification of conductors. Cables shail 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 eables where practicable
should be installed in corresponding ducts.

(1) Exception: This requirement does not apply where the posi-
tion of a cable, in conjunction with diagrams supplied to workmen,
gives sufficient identification, or where the manhole is occupied solely
by the communication cables of one utility, or of 2 utility companies
agreeing thereto.

History: Cr. Register, April, 1964, No. 100, eff, 5-1—64,

E 129.10 Identification of apparatus connected in multiple. Where
transformers, regulators, or other similar apparatus not loecated in
the same manhole operate in multiple, special tags, diagrams, or
other suitable means shall be used to indicate that fact,

Exception: This requirement does not apply where disconnecting
devices are provided to permit cutting swch equipment completely off
the system,

Histery: Cr. Register, April, 1864, No. 104, eff. 5-1-64.
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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 E 140

SCOPE AND APPLICATION

I 140.01 Scope T 140,03 Exposed communication
E 14002 Application lines

T 14001 Scope. (1) CuarTERs E 141 To B 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 work on or
about, the following:

(a) Supply lines.

{b) Communication lines used in comnection with supply lines.

(¢) Electrical equipment of central stations, substations, and priv-
ate plants.

(d) Electrical tests.

(e) Electrical work in tunmel, subway, or gimilar underground
structures.

(2) CHarrers E 144 AnD T 145. The safety rules in these chapters
apply to commereial telephone and telegraph, and other communica-
tion equipment and lines, with terminology adapted to the special
needs of the employees concerned. Communication equipment and
lines include fire and police alarm sysiems, distriet messenger sys-
tems, and other communication systems nof operated in connection
with supply lines.

History: Cr. Register, November, 1461, No. 71, eff. 12-1-61.

E 140.02 Application. While all the rules find application in the
larger industrial or private plants and in moderate-sized utilities,
gome do not apply, or apply less fully, in the smaller ones. It has
scemed unwise, however, to attempt to restrict the scope of these
rules to rules which are applicable to all organizations or to all
classes of electrical work.

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

E 140.03 Exposed communication lines. Communication equipment
and lines are not congidered alive, except where made alive by leakage
from supply equipment or lines. They are, however, a source of
danger when near live supply conductors on wood poles, due to their
liability of being grounded.

Histery: Or, Register, November, 1961, No. 71, eff, 12-1-61.
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Chapter E 141
SUPPLY SYSTEMS; RULES FOR EMPLOYERS

E 141.01 General requirements H 141.02 Protective methods

E 141.01 General requirements. (1) INTERPRETATION AND ENFORCE-
MENT OF RULES, (a) Distribution. The employer shall furnish to each
regular employee operating or working on electrical supply equip-
ment, supply or communication lines, or hazardous 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 their books of rules and require a re-
ceint from each employee for his copy.

(b) Interpretetion. 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-
ministrative authority.

(¢) Modification. Cases may arvise 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 increasing the hazard,

(2) ORGANIZATION DIAGRAM. An ovganization diagram or written
statement clearly showing the division of responsibility between
officials and employees, down to and including the grade of foreman,
should be supplied with the book of rules, or the diagram should be
posted conspicuously in offices and stations of the employer and in
other places where the number of employees and the nature of the
work warrant,

(3) TFIRST-AID RULES AND PHYSICIANS ADDRESSES. 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 numher of employees and the nature of the
work warrant.

(4) INSTRUCTING EMPLOYEES. Employees regularly working on or
about equipment or lines shall he thoroughly instructed in methods
of first aid, resuscitation by an approved method, and where advisable
in five extinguishment,
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(6) QUALIFICATION OF EMPLOYEES. The employer shall use every
reagonable means and precaution to assure himself that each em-
ployee is mentally and physically qualified to perfortn his work in
accordance with these rules. '

{6} CHIEF OPERATOR, (a) Awuthority. A properly qualified chief op-
erator, system opervator, load dispatcher, general superintendent, or
otherwise desighated employee shall be in charge of the operation of
electrical equipment and lines and directly responsible for their safe
operation. His duties shall be those preseribed in section I 142.02 (1).

(b) Deputy. In large organizations the dutieg 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.

(¢} Large organizations or evtended systems. When it is impractic-
able to have the entire system placed in charge of one chief operator,
the duties of the chief operator may be performed by a local super-
intendent, local manager, or other employee who may also perform
othey duties,

(d) Swmall organizations. The dutieg of the chief operator in sinall
organizations may be performed for a portion of the system by a
local superintendent, electrician, engineer, or some other employee
who may also pexform other duties,

Noter In these rules the various employees listed by above titles in-
cluding the depuiy chief operator, wlll be designated (for simplicity)
by the title of chief opelratlor, where referred to in this capacity,

(1) ResroNsIBILITY. If more than one person is engaged in work
on or about the same electrical equipment or lines at any one location,
one of the persong 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.

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

E 141.02 Protective meihods, (1) ATTENDANCE. Unless a qualified
employee is kept on duty where generators or rofary converters are
operating such equipment shall be made inaccessible to unauthorized
persons,

(2) REQUIREMENT FOR TWO WORKMEN. In wet weather or at night,
no employee shall work alone on or dangercusly near Hve conductors
or parts of overhead or underground lines of more than 750 wvolts,

(a)} Exception: Trouble or emergency work is excepted.

(3) UNQUALIFIED WORKMEN AND VISITORS. Ungualified employees or
visitors 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) DIAGRAMS TFOR 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 diagramsa may he of the entire system, or of each specific
portion of the system, or they may show typical arrangements,
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(5) INSTRUCTIONS TO EMPLOYEERS, All employees shall be instrueted
as to the character of all equipment or lines on or dangercusly near
to which work must be done by them. Instructions shall deseribe the
equipment and lines to be worked on, identifying them either by posi-
tion, Ietter, color, number, or name,

(8} PROTECTIVE DEVICES. (a) A supply of suitable protective, first-
aid, and fire extinguishing devices and equipment, sufficient to enable
employees to meet the requirements of these rules, shall be provided
in conspicuous and suitable places in electrical stations, testing de-
pariments, and line construction and repair wagons. The following
is a list of suitable devices and equipment, the kinds and numbers
of which will depend on the requirements of each case:

1. First-aid outfits.

2. Insulating wearing apparel, such as insulating gloves, sleeves,
and boots. Insulating shields, covers, mats, stools, and platforms.
Insulating appliances, such as reds and tongs, for any necessary
handling or testing of live equipment or lines.

3. Protective goggles of suitable materials and construction.

4. Tools of such special design and insulation as to eliminate
so far as practicable the danger of forming short-circuits across con-
ducting parts at different potentials or bringing the user inte contact
with such parts,

5. “Men at work” or equivalent tags, log books, operation diagrams,
or equivalent devices, and portable danger signs.

8. Fire-extinguishing devices, for safe use on live parts or plainly
marked that they must not be so used,

7. Grounding devices for making protective grounds.

8. Fixed or portable lighting equipment.

(7) INSPECTION OF PROTECTIVE DEVICES, Such devices and equipment
ghall be inspected and tested to insure that they are kept in good
order, and in dependable condition and shall not be used unless so
inspected, and in the case of insulating devices, tested as frequently
as their use necessitates, Safety belts, whether furnished by employer
or employee, should be inspected from time o time to assure that
they are in safe working condition.

(8) WARNINg sigNs. Permanent warning sighg forbidding entranee
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 s16NS, Suitable danger signs shall he placed in supply
stations, substations, switching towers, and testing rooms about equip-
ment having exposed current-carrying parts of more than 750 volts,

{10) IDENTIFICATION. Circuits should be tagged, marked or lettered
unless identification be obtained by location.
History: Cr, Register, November, 1961, No. 71, eff, 12-1-61.
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Chapter E 142

SUPPLY SYSTEMS; GENERAL RULES
FOR ALL EMPLOYEES

B 142.0f General precautions % 142,04 I illing equipment or

T 142,02 Operating routines lines

T 142,03 Handling live equip- I 142,05 Malking protective
ment or lines groundds

F. 142,01 General precautions, (1) RULES AND EMERGENCY METHODS,
The safety rules should be carefully read and studied. Employees may
be called upen at any time to show their knowledge of the rules. Em-
plovees should familiavize themselves with approved methods of first-
aid, resuscitation, and fire extinguishment.

(2) HEEDING WARNINGS, WARNING OTHERS. Employees whose duties
do not require them to approach or handle electrical equipment and
lines should keep away from such equipment or lines. They should
cultivate the habit of being cautious, heeding warning signs and
signals, and always warning others when seen in danger near live
equipment or Hnes, An employee should report as soon ag practicable
to his superior or some suitable authority any obvious hazards to life
or property observed in conmection 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 qualified on or about live equipment
or Hnes.

(b} If an employee is in doubt as to the proper performance of any
work assigned to him, he should request instructions from the fore-
man or obther responsible person.

Exception; Work done under the direct supervision of an experi-
enced and properly qualified person is excepted.

{4) SUPERVISION OF WORKMEN, Workmen, whose employment inci-
dentally brings them in the vicinity of electrical supply equipment or
lines with the dangers of which they are nhot familiar, shall proceed
with their work only when authorized. They ghall then be accom-
panied by & properly qualified and authorized person, whose instruc-
tions ghall be strictly obeyed.

(5} EXBrCISING CARE, Employees near live equipment and lines
should consider the effect of each act and do nothing which may en-
danger themselves ot others, Employees should be careful always
to place themselves in a safe and secure position and te avoid slip-
ping, stumbling, or moving backward againgt live parts. The care
exercised by others should not be relied upon for protection.

(6) LIVE AND ARCING PARTS. (a) Treat everything as alive. Electrical
equipment and lines should always be considered as alive, unless they
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are positively known to e dead, Refore starting to work, preliminary
inspection or test should always be made to determine what condi-
tions exist. (See subsection T 142.03(1) for general requirements and
subsection F 142.05(8) for test of eircuit).

(b) Protection against arcs. The hands should be covered by pro-
tecting and insulating gloves and the eyes by suitable goggles or other
means if exposed to injurious arcing, Kither a thin rubber glove used
with a protective outer glove or a heavier rubber glove used alone
shall be considered as both protecting and insulating, Employees
should keep all parts of their bodies as far away as possible from
brushes, commutators, switches, circuit-breakers, or other parts at
which arcing is liable to occur during operation or handling.

(7) SAFETY APPLIANCES, Employees at work on or near live parts
should use the protective devices and the speeial tools provided.
Before starting work these devices or tools should he examined to
malke sure that they are suitable and in good condition.

Note: Protective devices may get out of order or be unsuited to the
work in hand.

(8) SurtasiLe crotHING, Employees should wear suitable clothing
while working on or about live equipment and lines, Tn particular,
they should keep sleeves down and aveid wearing unnecessary mefal
or flammable articles, such as rings, watch or key chains, 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 suProrTs. (a) Employees should not support themselves
on any porlion of a iree, pale structure, scaffold, ladder, or other
elevated structure without first making sure that the support is
strong enough. Supports should be veinforeed if necessary.

(b) Where portable ladders are treated for preservation, only a
transparent coating or other preservation which does not hide the
grain and wood structure shall be used. Only a non-conducting pre-
servation and non-conducting bracing shall be used where ladders are
used in stations or around electric equipment. (See Industrial Com-
mission’s rules on Safety in Construction.)

(c) Portable ladders should be in a safe position hefore being
climbed. The slipping of a ladder at either end should be cavefully
guarded against, especially where the supporting surfaces are smooth
or vibrating,

(10) SarETY BELTS. Employees working in elevated positions should
use a suitable safety belt or other adequate means to guard apgainst
falling. Before an employee trusts his weight to the belt, he should
determine that the snaps or fastenings are properly engaged and that
he ig gecure in his belt, No safety belt or other protective device shall
be used that has not been approved and recently inspected as pro-
vided in subsection E 141.02(7).

(11) Fire EXTINGUISHERS, In fighting fires near exposed live parts,
employees should avoid using fire-extinguishing liquids which are
non-insulating. If necessary to use them, all neighboring equipment
should be first killed,

(12) REPEATING MESSACES. Fach person receiving an unwritten mes-
sage concerning the handling of lines and equipment sghall 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. Register, November, 1961, No. 71, eff. 12-1-61.

E 142.02 Operating routines. (1} DuUTIES OF CHIEF OPERATOR. The
chief operator, deseribed in subsection E 141.01(6) shall:

{a) Keep informed of all conditions affecting the safe and reliable
operation of the system.

(k) Keep a suitable record or log book showing all changes in such
conditions, He shall read and sign such record when assuming duty
and sign again on being relieved.

(¢) Xeep within sight operating diagrams or equivalent devices
indicating whether electrical supply circuits are open or closed at
stations under his immediate jurisdiction, and where work is being
done under his special authorization.

1, Bxception: These indicating devices shall not be required for any
chief operators classed under subsections 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
asg chief operator, regardiess of his ordinary title.

(2) Duties oF roREMAN. Each foreman in charge of work shall
adept such precautions as are within his power to yprevent accidents
and to see that the safety rules are observed by the employees under
hig 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 i
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 subsection E 141.02(7}.

(3) QuauriEp GUIDES., The qualified persoms accompanying unin-
structed workmen or visitors near electrical equipment or lines shall
take precautions te provide suitable safeguards and see that the
safety rules are observed.

{4) SPECIAL AUTHORIZATION, (a) Special work. Special authoriza-
tion from the chief operator shall be secured hefore work is begun
on or about station equipmient, transmission, or interconnected feeder
civenits 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, ahy qualified employee may make repairs on or about
the equipment or lines covered by this order without speelal 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 B 142.02(8) (b) for crossed or fallen wires).

(b) Operations of stations, In the absence of specific operating
schedules for opening and closing supply circuits at stations, or start-
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ing and stopping equipment, employees shall secure special authoriza-
tion from the chief operator before performing these operations, In
all cases such special authorization shall be secured where cireuit
or equipment contrel devices are tagged at stations to protect work-
men. (See subsection B 142.02(8) for tagging electrical cirenity).

1. Exceptions: In emergency, to proteet life or property, any quali-
fied employee may open circuits and stop moving equipment without
special authorization if, in his judgment, his action will promote
safety, but the chief operator shall be notified as soon as possible of
such action, with reasons therefor. To maintain service, any qualified
employee may also reclose cireuits which have opented by fuses or
automatic circuit-breakers except where this is prohibifed by rule.

(c) Cutting out sections of cireuits. Special aunthorization shall be
secured from the chief operator before sections of overhead or under-
ground ecireuits are cut off by employees at points other than at sta-
tions by means of sectionalizing switches.

1. Txception: Portions of distribution eircuits of less than 8,700
volts may be cut off by authorized employees without special author-
ization from the chief operator, by means of sectionalizing switches,
if the chief operator is thereafter notified as soon as possible of the
action taken. Thiz may also be done even for cireuits of more than
8,700 volts when communication with the chief operator is difficult,

(5) RESTORING SERVICE AFTER WORK. Instructions for making alive
equipment or lines which have been killed by permission of the chief
operator to protect workmen shall not be issued by him until all work-
men concerned have been reported clear., When there is more than
one workman at a lecation, a person authorized for the purpose shall
report clear for such workmen, but only after all have reported clear
to him. If there is more than one gang, each shall be so reported
clear to the chief operator.

(6) TAQEING ELECTRICAT, SUPPLY CIRCUITS. (a) When fags are
placed at direction of chief operator. Before work is done at direction
of chief operator on or about equipment or cireuits, under any of the
conditions listed below, the chief operator shall have “Man at work”
or equivalent tags atfached at all points, where such equipment or
cireuits can be manually eontrolled by regular operators, The tags
should 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,

3. Cireunits killed at stations and substations o protect workmen.

(b) When tags ave placed ot 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 gtations, the
employees shall have “Men at work” or equivalent tags placed at all
points where the eircuit has been disconnected to identify the portion
worked on.

{7) MAINTAINING SERVICE. (a) Closing tagged circuits which hove
opened automatically, When live circuits on which “Men at work” or
equivalent tags have been placed have opened automaticaily, they
should be kept disconnected until the chief operator has given proper
authorization for reconnection.
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(b) Closing circuits operated vatomatically. When overhead cireuils,
other than trolley and third-rail circuits, open automatically, the em-
ployer’s local operating rules shall determine in what manner and
how many times they may be closed with safety for persons on or
near those circuits. The chief operator shall he advised of the
conditions. :

(¢) Grounded cirenits, When civeuits feeding supply lines beeome
accidentally grounded, they shall be tested to determine where the
ground exists. If the ground cannot be definitely located and removed
by the station operator, an immediate repert of the finding shall be
given to the chief operator, who shall order s patrol of the lines
affected to definitely locate and remove the ground as soon as prac-
ticable.

Note: On circuits exceeding 8,700 voits, it will usually be found advis-
able to disconnect the eclrcuil or effectively ground the accidentally
grounded conductor until the lines have been cleared of the accidental
eround,

(8) PROTECTING TRAFFIC. (a) Barrier guards, Employees shall first
erect suitable barrier guards before engaging in such work as may
endanger traffic. They shall also display danger signg or red lamps
placed so as to be conspicuous to approaching traffic. Wherve the
nature of work and traffie vequires it, a man shall be stationed to
warn passers-by while work is going on,

(b) Chossed 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 aceidents, and shall have the
chief operator notified. Tf the employee can ohserve the 1ules for
handling live parts by the use of insulating appliances, he may correct
the condition at once; otherwise he shall first secure the authorization
from the chief operator for so doing. (See subseetion | 142.02(4) for
special authorization).

(9) PROTECTING WORKMEN BY SWITCHES AND DISCONNECTORS, When
equipment or lines are to be disconneected from any source of elec-
trieal energy, for the protection of workmen, the operator shall first
open the switches or eircuit-breakers designed for operation under
load, and then the air-break disconnectors, when provided.

History: Cr. Register, Novemher, 1941, No. 7%, eff, 12161, -

E 142,03 Handling live equipment or lines, (1) GENERAL REQUIRE-
MENTS, (a) Touching Hve paris, An employee should never touch with
bare hands two parts at different potential ai the same time. He
should never touch with bare hands even a single exposed ungrounded
five part at a dangerous potential to ground unless he is insulated
from other conducting surfaces, including the ground itself, and stands
on insulating surfaces. Employees may be supported by an insulating
support especially designed for the purpose of working on live parts
and whose position can be controlled within narrow limits.

{(b) Wire insulation. Employees should not place dependence for
their safety on the insulating covering of wires. All precautions in
this section for handling live parts shall be observed in handling
insulated wires,

Note: Covering or insulation on a wire may look perfect, hut it fre-
guentily will net prevent shock,
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(¢) Euposure to higher wolteges. Every employee working on or
about equipment or lines exposed in overhead construction to voltages
higher than those guarded against by the safety appliances provided
should ag far as practicable agsure himself that the equipment or
lines worked on are free from dangerous leakape or induction or have
been effectively grounded.

(d) Cutting into insulating coverings of live conductors. When the
insulating covering on live wires or cable must be cut into, the em-
ployee should use a suitable tool.

Note: Recommendation: While doing such work, it is recommended
that suitabie goggles be worn to protect the eyes, and insulating gloves
to protect the hands,

When metal sheathing must bs removed from cables, it should be donhe
with special tools which wiil not injure the insulation, The sheathing
ghould he cut so as to leave enough exposed insulation after the con-
ductor has been bared to aveid arcing over hetween the conductor and
the sheath. If the cable consists of more than one conductor, similar
exposed insulating surface should be left for each conductor, using
ingulating separators between conductors, if necessary.

insulating devices, such as wood separators, ete, should be examined,
and conducting dust or chips, sharp edges, or nails should 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.

(f) Metal reinforced ladders. Ladders reinforced by metal in a
longitudinal direction should not be used near exposed live parts.

(2) VOLTAGES BETWEEN 750 AND 8700. No employee should go, or
take any conducting object without a suitable insulating handle, within
6 inches of any exposed live part whose voltage exceeds 750, where it
is practicable to avoid this, Where safe distance from live parts ean-
not be secured by use of the special insulating tools and appliances
furnished, properly tested insulating gloves and sleeves may serve as
the sole portable insulating devices between the persen 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 dvy locations, the distance may also he reduced
if insulating barriers (such as mats, stools, or platforms) are placed
between the person and the ground, and suitable insulating shields
between the person and all other conducting or grounded surfaces,
which he could accidentally touch at the same time.

(c) 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-
son and the live parts and also between him and all other conducting
gurfaces with which he might otherwise come in contact at the same
time.

Note: Care should be exercised in using insulating gloves fo avoid
puncturing them on sharp edges, especially in making wire splices, It is
generally advisable to wear protecting gloves over insulating gloves,

Under some circumstances it is desirable to cover with protective in-
sulating material any grounded conductor or other grounded metal ad-
jacent to work on live conductops, where the lineman might inadver-
tently contact it while kandling a'live conductor,

(3) VOLTAGES 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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Distance in
Operating Voltage Inches

Distances for intermediate voltages to be determined by interpotation,

1, Exeeption 1: In dry locations these distances may be redueed 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 iz being divectly worked on, the tools or
other mechanical appliances used shail have insulating handles of
sufficient length to permit the operator to maintain the distance speei-
fied in subsection B 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 covera or
shields, or may be disks of insulating material, suitabie for the voltages
to be handled and for the attendant conditions, attached to the ha.ndgl-es
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 volts.

(a) Exception: Trouble and emergeney work is excepted,

(5) WHEN TO KILL PARTS. An employee shail not approach, or will-
ingly permit others to approach, any exposed ungrounded part nor-
mally alive closer than permitted by subsections F 142.038 (1), (2)
or (3}, unless the supply equipment or lines are killed,

Note: This is to ensure the employee of his own safely and the
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 gwitches
to avoid causing serious arecing.

(7) WoRrK FrRoM BELOW. Employees should avoid working on equip-
ment or lines from any position by reason of which a shock or slip
will tend fo bring the body toward exposed live parts, Work should,
therefore, generally be done from below, rather than from above,

(8) ATTACHING CONNECTING WIRES AND GROUNDS, (a) Handling con-
necting lines. In commecting 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 cireuit. When dis-
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conneeting, the live end should be removed first, Twoose 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 heing removed
from the ground connection.

(%) HANDLING SERIES CIRCUITS. Secondaries of current transformers
to meters or other devices should not be opened when alive until a
jumper has heen connected across the point of opening or the circuit
has been shovt-circuited elsewhere, Before working on avc lights con-
nected to series cireuits, they shall be short-circuited or (when neces-
sary to avoid hazard) disconnected entively from such circuits by
ahsolute cutouts.

(10) STRINGING WIRES. In stringing wires near live conductors, they
should he treated as alive unless they are effectively grounded,
History: Cr, Register, November, 1961, No. 71, eff, 12-1-61,

E 142.04 Killing equipment or lines, (1) APPLICATION OF RULE. {(a)
If workmen must depend on others for operating switches to kill eir-
cuits on which they are to work, or must secure special authorization
from the chief operator before themselves operating such switches, the
following preecautionary measures shall be taken in the order given,
hefore work is begun on or about the equipment or lines concerned,
as a means Tor preventing misunderstanding and aecident,

(b) In small organizations the chief operator may himself operate
the switches and disconnectors instead of instrueting others te do so,
thug much simplifying and abbreviating the procedure. In certain
cases the chief operator may direct the workman who wishes the sec-
tion killed for his own protection to operate some ox all switches neces-
sary himself, thus also abbreviating the procedure.

(c) In cases where there is no station with regular attendants at
either end of a section of line to be killed for the protection of work-
ers, the rules below need not apply for disconnection of that end of the
section concerned, provided that the employee under whose direction
that end of the section is disconnected is in sole charge of the section
and of the means of disconnection employed or that the point of dis-
connection at that end of the section is suitably tagged before work
proceeds.

(2) WORKMAN'S REQUEST. The workman in charge of the work shall
apply to the chief operator to have the partieular section of equip-
ment or lines killed, identifying it by position, letter, color, number, or
ofher means.

(8) OFENING DISCONNECTORS AND TAGGING. (a) The chief operator
at his digeretion shall direct the proper pergons to open all gwitches
and air-break diseonnectors through which electrical energy may be
supplied to the particular section of equipment and Hnes to be killed,
and shall direct that such switches and disconnectors be tagged with
2 tag of a distinctive eharacter indicating that men are at worl, All
0il switches and remotely controlled switches should also be blocked
where necessary for avoiding mistakes.

(b) A record shall be made when placing the tag giving the time of
disconnection, the name of the man making the disconnection and the
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name of the workman who requested the disconnection, and the name
of the chief operafor.

(¢) 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 iwork on transformers in banks, rotary cohverters,
motor generators, switches, and other similar eguipment.

(4) STATION PROTECTIVE GROUNDS. When all the switches and dis-
connectors designated have been opened, blocked, and tagged in ac-
cordance with subsection I& 142.04(38), the chief operator shall require
that protective grounds be made upon the lines which have been killed
and that they are rveported to him when placed.

{2) Exception: This requirement does not apply under conditions
where the making of such grounds or the conditions vesulting from
having made the grounds would be more hazardous than working on
lines without grounding.

(5) PErMissioN To WORK. Upan veeeipt of information from all
persons operating switches and diseconnectors that protective grounds
are in place, the chief operator shall advise the workman who requested
the killing of the section that the specified section of equipment or line
has been killed and that he may proceed to work.

{6) WORKMEN’S PROTECTIVE GROUNDS FOR OVERHEAD LINES. The
workman in charge should immediately proceed to make his own pro-
tective grounds on the disconnected lines, except under conditions
where the making of such grounds or the conditions resulting there-
from would be more hazardous than working on the lines without
grounding. Such grounds shall be made befween the particular point at
which work is to be done and every source of energy.

(7) PROCEEDING WITH WORKE, After the equipment or lines have heen
killed (and grounded, if required by subsection E 142.04(6)), the
workman in charge and those under his direction may proceed with
work on the grounded or killed parts, Care, however, shall be taken to
guard against adjacent live circults or parts.

(8) PROCEDURE FOR OTHER GANGS. Each additional workman in
charge desiring the same equipment or lines to be killed for the pro-
teetion of himself or the men under his direction shall follow the same
procedure as the first workman and secure similar protection.

(9) REPORTING CLEAR; TRANSFERRING RESPONSIBILITY. The workman
in charge, upon completion of his work, and after 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
as follows: “My, oo ___ and men clear and all grounds removed.”
The workman in charge who received the permission to work may
transfer this permission and the respongibility for men under him,
ag Tollows: He shall personally inforin 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 tapgs and of the chief operator. Thereafter the
successor shall report clear and shall be responsible for the safety of
the original workmen, so fav ag 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 ve-
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) RmsTorING SERVICE. Only after all protecting tags have been
removed by the above procedure from all points of disconnection shall
the chief operator, at hig discretion, direet the vemoval of protective
grounds and blocks and the eclosing of any or all disconnectors and
switches,

History: Cr. Register, November, 1961, No. 71, eff, 12-1-41,

E 142,05 Making protective grounds. (1) APPLICATION OF RULE.
When making temporary protective grounds on a mormally lve cir-
cuit, the following precautionary measures shall be observed in the
order given, and the ground shall be made to all wires of the cireuit
which are to be considered as grounded.

(2) GROUND CONNECTIONS. The employee making a protective
ground on equipment or lineg shall first connect one end of grounding
device to an effective ground connection supplied for the purpose.

{(3) Test oF CIRCUIT, The mnormally live parts which are to be
grounded should next be tested for any indication of voltage, the em-
ployee carefully keeping all portions of hig 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 dirvect, the free end of the grounding device shall
next be brought into contact with the normally live part and securely
clamped or ofherwise secured thereto before the employee comes within
the distances from the normally live parts specified in subsections I
142.08(1) and (2), or proceeds to work upon the parts as upon a
grounded part, In stations, remote-control switches can sometimes be
employed to connect the equipment or lines being grounded to the
actual ground conmection. 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 heen disconnected from all normally live
eurrent-carrying parts.

History: Cr, Register, November, 1961, No. 71, eff, 12-1-61,
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Chapter E 143

SUPPLY SYSTEMS; RULES FOR EMPLOYEES
DOING SPECIALIZED WORK

13 143.01 Supply stations and K 143.06 Communication cireuits

switchboards used in connection with
E 143.02 Melers supply lines
T 143.03 'Testing T 1423.07 Underground lines
IE 143.04 Overhead lines E 143.08 Tunnel and subway

H 143.06 PBerieg street lamps

E 143.01 Supply stations and switchboards, (1) APPLICATION OF
RULE. Engineers, machine attendants, switchboard operators, and
helpers shall study and strietly observe the following in addition to
all the general sections E 142.01 to B 142.05 which apply to their
work.

(2) CARE ABOUT MACHINES. Do not allow oil eans, tools, dusters, or
wiping cloths to catch in moving parts of machinery, In passing any
switchboard 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 normaily moving parts of re-
motely controlled equipment during periods of rest, shall be protected
againat 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 shail, before starting any work,
satisfy themselves that all these protective devices have first been
installed. (See section E 142.03). Do not use a metal bar to turn over
the motor of any energized machine. Do not use a metal rule or tape
or metal-reinforeed fabric tape near live cirenits. 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 ABOUT LIVE OR MOVING PARTS, (a} Do not work on or near
exposed live or moving parts unless authorized to do such work, and
then strictly observe the rules applying.

(b) When working near fuses and circuit hreakers or other ap-
paratus which may are suddenly, be careful to avoid injury from their
operation.

{¢) When working on one section of a switchboard or in one com-
partment, mark it eonspicuously 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 ave not’
insulated.

(e) Do not stand on, sit on, ov pass through bells, whether the belt

is at rest oxr in motion,
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(4) HANDLING FUSES OR BRUSHES, (a) In handling fuses of more
than 750 volts, use the special rods or tongs and stand on insulating
platforms or mats, where provided, Keep the body ag distant and as
far below as possible,

(b) Replace or remwve link fuses from live terminals and handle
brushes on live equipment only when absolutely necessary, and then
with due precautions.

(5) 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 hag heen ample.
Sparks from frietional 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, par-
ticularly when concentrated by evaporation, and contact with body or
elothes should be avoided. Do not handle live parts of batteries or
their connections unlegs standing on insulating platforms or wearing
suitable insulating boots.

(6) WORKING IN ELEVATED POSITIONS. When working in an elevated
position, especially above live or moving parts, assure yourself of the
security of your position and support, and take precautions to aveid
dropping tools or materials.

(7) HANDLING SWITCHBOARD EQUIPMENT. All ungrounded metal
parts of devices on switehboards shall be handled as if operating at
the highest voltage to which any portion of the equipment on the same
gwitchboard panel is subject, unless the parts are known, by test or
otherwise, to be free from such voltage. When cable plug connectors
are used, do not allow one end to remain hanging loose while the other
end is connected to a live terminal. In handling instrument eircuits,
never open the secondary of a current transformer while it is alive.

(8) REPORTING CIRCUIT TROUBLE TO CHIEF OPERATOR, Report to your
immediate supevior or to the chief operator any unusual condjtions of
load and the indication of any accidental ground on an outgaing cir-
euit.

(9) REPORTING DEFECTS. Promptly report to your superior any dan-
geroug conditions of equipment or surroundings, ineluding defective
tools, switches, or protective devices, or live cases or frames of appa-
ratus or instruments.

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

E 143.02 Meters. (1) APPLICATION or RULE. All meter sefters and
testers shall study and strictly observe the following in addition to all
the general sections B 142.01 to E 142.05 which apply to their work.

(2) Tapep JoINTS. Never leave joints or loose ends of wires un-
taped unless otherwise protected,

(3) CARE AROUT LIVE P4RTS. Do not use bave fingers or hands to
determine whether a eireuit is alive. Never remove or replace fuses in
live circuits of more than 750 volfs except by means of the suitable
appliances provided.

{4) OPENING CIRCUITS AT SWITCHES. Special care should be exer-
cised in opening cirenits at meter connections unless the cireuits have
been first properly opened at switches,
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(5) CURRENT-TRANSFORMER SECONDARIES. Before working on an
instrument or other device in a currvent-transformer secondary cireuit,
always bridge the device with jumpers, so that the circuit cannot be
opened at the device, Nover open such a eireuit at meter connections
until it has been bridged elsewhere.

(6) Seecran T00LS. Use only hand tools suited to the work being
done and so reduce the danger of short-cireuits.

(7) REPORTING DEFECTS. Promptly report to your immediate supe-
rior any live meter case or any condition of a meter or its connec-
tiong, of the interior wiring or of overhead lines, or your own or other
utilities, which might endanger life and property.

History: COr. Reglster, November, 1961, No. 71, eff, 12-1-51,

B 143.08 Testing, (1} APPLICATION OF RULE. All electrical testers,
helpers, and others working about electrical tests shall study and
strictly observe the following, in addition to all the general rules in
gections I 142,01 to T 142.05. Owing to the diversified character of
testing work this study should usually extend also to the special rules
in sections E 143.04 to E 143.05.

(2) AUTHORIZATION OF WORK. Do not work on or about equipment
o1 lines without first receiving authorization from the person in charge.

Note: If such equipment or lines are under control of a chief operator,
thig authorization must come from him. This will include the attaching
of tags at the proper points and the observation of all ruleg for general
operation in geetion B 142.01.

(3) CHECKING OF CONDITIONS, (a) Thoroughly familiarize yourself
with all conditions surrounding equipment or lines to be tested hefore
making any change in these conditions.

(b} Do mot make any change in equipment or lines unless you
fully understand the effect of the change.

(¢} Be very careful of capacity effects of transformers and other
high-voltage apparatus, the discharge from which may be very dan-
gerous if passed through the body. Ground the coils before touching
them,

{4) ForEManN, One properly qualified person shall be in immediate
charge of all testing work, or all of the workmen shall be instructed
as to the work they are to perform and the employee instructing them
shall be eonsidered in charge of the work.

(5} WARNINGS AND BARRIERS. (a) Display danger signs and erect
suitable gnards 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 wiring, bells, 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 TWG WORKMEN. No person should work alone
in testing or experimental work on or about parts on which the volt-
age can exceed TH0 volts, except in roufine testing where the live
parts are properly guarded.

(7) .REPORTING DEFECTS. Promptly report to your immediate supe-
rior any conditions of equipment or lines under test which may en-
danger life or property.

History: Or, Register, November, 1961, No, 71, eff, 12-1-61.
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E 143.04 Overhead lines. (1) APPLICATION OF RULE. Linemen and
assistants and groundmen, in construction, extension, removal, o1 re-
pair work, shall study and strictly observe the following, as well as
all the general ruleg in sections E 142,01 to I 142.05 which apply to
their work.

(2) TESTING STRUCTURES BEFORE CLIMBING. Before climbing poles,
ladders, geaffolds, or other elevated structures, first assure yourself
that the pole, ladder, scaffold, tree, crossarm, messenger wire, cable
car, or hoatswain’s chair, or other elevated support, is strong enough
to safely sustain your weight.

Note: Poles may be tested for decay near the ground line with a har,
screw driver, or other tool, and sounded for decay at the center by
rapping with'a heavy tool or block of wood. o

If poles or crossar s are apparently ungafe because of decay or un=
balanced tensions of wires on them, they should he properly braced or
guyed before they are climbed,

{8) Use oF PoLE STEPS. If poles are stepped, male use of such steps

in climbing.

{4) UNSAFE SUPPORTS, Do not support yourself by 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
net be worn on work for which they arve not required, nor while men
are traveling to or from work.

(6) CARE ABOUT LIVE PARTS. (a) Do not go among any wires until
you know their voltage.

{(b) Leaning over and crowding through unprotected wires should
be avoided wherever possible, :

(¢} Place yourself so that you will not be liable to fall on wires
should an aecident oceur.

(d) Do not depend on the insulating coveving of wives, and treat
all lines as alive unless they have bheen properly killed (except com-
munication lines known to be clear}.

(e) Avoid use of hand lines or measuring tapes containing metal
strands.

{f} In handling dangerous switches or fuses, do so only by means
of suitable insulating handles, rods, or tongs,

(7) WHEN TOUCHING LIVE PARTS. (&) When working on live equip-
ment or wires never allow any portion of the body to come in contact
with any live or grounded part other than that worked on.

{b) While touching supply wires or equipment, avoid as far as
possible touching ground wires, guy wires, span wires, metal pipes,
metal poles, metal sheaths, communication wires or equipment, trans-
former cases, hangers, and other metal fixtures,

Noter Commumcat:on wires are inciuded principally hecause of thelr
liability of being grounded. The other equipment and wires listed may
hecome either alive or grounded.

‘While touching communication wires or equipment, metal sheaths,
metal pipes, ground wires, or metal fixtures on poles, avoid as far as
possible touching supply wires or equipment, guy or spah wires.

(8) ProTECTING TRAPFIC. (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 proper receptacles
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where practicable. Pole holes and obstructions along public highways
and other frequented places shall be protected by watchmen or by
suitable guards or danger signals so located as to be conspicuous to
traffic,

(b} When working overhead, or hoisting or lowering materials
_above places where frequent traffic oecurs, 2 man should be stationed
to warn passers-by.

Note: Where trafic is light, warning signg or barriers may be used
in lien of watechmen, Where trafflc is congested, it may be neceszary to
rope off the space,

(9) AvVOID FALLING OBJECTS. Do not unnecessarily stand where you
can be struck by materialg 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 ag live
wires of the same voltage because of their liability to come in con-
tact with the live wires.

(h) Never change the strains on a pole by adding or removing wires
until assured that the pole will stand the altered strains,

(¢) In stringing wires do not allow them to sag so as to endanger
vehicles or pedestrians below, unless traffic is intercepted by watch-
men or otherwise.

(11) REPORTING DEFECTS. Report promptly to your immediate supe-
vior any dangerous conditions of your own or other utilities observed
arising from defective insulators, pins, erossarms, abnormally gagging
wires, ete.

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

E 143.05 Series street lamps, (1) APPLICATION OF RULE, All geries-
lamp trimmers, hangers, and inspectors shall study and strietly ob-
serve the following, in addition to the general rules in sections E 142,01
and & 142.05 and the special rules under the sections for overhead
and underground operation, respectively, in sections I 143.04 and E
143,07 which apply to their work,

{(2) PRECAUTIONS ON SERIES CIRCUITS. Series lamps and devices in
gerieg cireuits should always be treated as alive unless disconnected
by absolute eut outs or protected by the grounding of the circuit.

(3) HANDLING SERIES LAMPS, Trimmers, inspectors, or patrolmen
shall wear suitable insulating gloves and stand on insulating stools,
platforms, or tower wagons, or on dry, well seasoned wood poles while
touching series lamps or their cut outs, when thesge are alive, Where
insulating stools, platforms or tower wagons are used which provide
sufficient insulation from ground for the voltages to be handled, the
insulating gloves may be dispensed with.

(4) BRIDGING SERIES LAMPS. Before working on lamps or other de-
vices in live series circuits always bridge the device with jumpers
such as series lamp cut outs usually provide,

 Noter This will inaure that the efrcuif will not be opened at the de-
vice, and possibly be completed through your body or will not are at
the point of opening and hurn you,

(5) TESTING SERIES LAMP CIRCUITS, Series lamp cireunits should not
be tested at their full eperating voltage unless it is impracticable to
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test otherwise. Tests should be made only in accordance with a time
sehedule, concerning which all persons whose safety may be affected
are informed.

{6) PERIODICALLY DISCONNECTED CIRCUITS, If civeuits, such as series
lamyp cireuits, 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 dangerous condition of your own or other util-
ities, or any indication of voltage on lines supposed to be dead.

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

E 143.06 Communication circuits used in connection with supply
lines, (1) APPLICATION OF RULE, All men working on or near fele-
phone and telegraph circuits operated in connection with supply lines
shall study and strictly observe the following in addition to all the
general rules in chapfer E 142 and the special rules in sections E 143.04
and B 143,07 which apply to their work, For rules governing the op-

-eration of commercial commumnication lines see chapters E 144 and
E 145,

(2) TITLE OF OFFICIAL IN CHARGE. In those rules where the words
“chief operator” are used the official in charge of safeguarding opera-
tion is to be understood.

{3) PRECAUTIONS BEFORE CLIMBING POLES. Make a careful inspec-
tion to aseertain if possible whether there ave any erosses with supply
cireuits before climbing poles or other struetures to work on or about
communication wires, especially where such poles or structures are
oceupied in eommon with, or located near power cireuits., Apply me-
chanical tests as far ag practicable to messenger wires hefore trusting
the wires to carry your weight.

(4) APPROACHING SUPPLY WIRES. Avoid contact with all wirey other
than those you know to be communieation wires, assuming such other
wires always to be alive. Do not approach any supply wire or supply
equipment within the distances given in subsecitions E 142,03 (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 contaet with supply
wires at some distent point, and should be treated with proper care.

{5) TOUCHING EQUIPMENT. (a)}) While handling communication
wires, metal sheaths, or communication equipment avoid touching guy
or span wires and supply wires or equipment, Especially avold stand-
ing on or touching transformer cases, hangers, or connections,

(b) While touching open communication wires avoid contact also
with grounded parts, such as sheaths and ground wires.

{6) STRINGING WIRES. (a) When stringing wires or cables over or
under supply lines avoid any possibility of their coming in contact.
Do not string them above live supply lines where it is practicable to
avoid it.

(b} Where labhility of contact 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 142.03, so far as they ave appli-
cable, shall be carefully observed.

{7) REFORTING DANGEROUS CONDITIONS. Promptly report to the
proper official abnormally sagging wires, broken or defective insula-
tors, pins, crossarms, defective poles, or any other dangerous condi-
tions of your own or other utilities.

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

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 B 142,01 to I 142.05, which apply to their work.

(2) GUARDING MANHOLES, HANDHOLES, AND STREET CPENINGS, When
removing manhole or handhole covers or making excavations,
promptly protect the opening with a barrier, temporary cover, or other
guitable guard, and see that danger sigmals or red lights are dis-
played in a location conspicuous to the #raffic 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 {raffic.

(3) TESTING FOR GAS. Do not enter manholes 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 T 145.03(2), for testing for gas).

(1) WATCHMAN 0N SURFACE AT MANHOLES. Do not enter a manhole
unless a temporary cover iz placed over the opening or a watchman
is stationed at the surface, Where any gas is liable to be present
always see that the watchman is stationed at the surface, Where any
hazard is involved do not leave 2 manhole unwatehed until all work-
men are cut.

(5) Avoimng FLAMES. Do not smoke in manholes and avoid as far
as practicable open flames or torches in or near manholes. Avoid
sparks in handling live parts or cable sheaths, and avoid igniting the
flux in soldering and wiping joints. In using hot paraffin see that it
does not reach a temperature at which it will ignite. (See subsection
E 145.08(4) for avoiding flames).

(6) Puriing caeres, When pulling in cables make sure that the
gear eannot slip so as to injure workmen. Avoid the danger of hav-
ing the hands drawn into the tackle by the pulling lne.

{7} UNIDENTIFIED cABLES. If lnes and cables are not properly
identified by markings or positions, do not work upen them.

(8) TESTING AND SPLICING LIVE CABLES, Always ascerfain, if prac-
ticable, whether ecables are alive, by testing with the test devices
provided, before cutting into the cahle sheaths. Live cable should be
apliced only by men experienced in the work, and they should use
extreme caution and suitable devices in so doing.

(9) REPORTING DEFECTS, Promptly rveport to your immediate su-
perior any dangerous condition of your own or other utilities,
whether observed in underground or overhead construction. Particu-
larly report insanitary conditions, gas, or missing cable tags in man-
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holes, and almormally sagging wires or broken supports in overhead
construction.
History: Cr. Register, November, 1961, No. 71, eff. 12-1-61,

E 143.08 Tunnel and subway. (1) AFPPLICATION OF RULE. Tunnel
and subway electricians, operators, and others working on or about
underground electrical equipment (not in stations, substations, or in
underground conduit systems) shall study and strictly observe the
following, in addition to the rules in sections E 142.01, E 142.02, E
142,03, B 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
presenf 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 necegsary to avold contacts. The human body and all surround-
ing surfaces becomes more conducting where dampness exists, and
electrical shocks are, therefore, more severe,

{3} LIVE BLECTRICAL PARTS. Before handling any electrical equip-
ment or wires make sure whether they are alive or dead.

Note! It is not advisable to work on live equipment or wires when the
current can be shut off without interrupting necessary operations.

(4) UNAUTHORIZED WORK. Never touch or disturb any electrieal
equipment or wires without being authorized,

(5) SrtAwDING ON GROUND. (2) Do not touch any electric wire,
cable, or third rail, no matter how well it is insulated, while you are
standing on the ground or on a grounded conducting surface, such as
a pipe, track, or rail,

(b) Do not touch the metal frame or case of a motor if it is un-
grounded, and you are in contact with ground or a grounded object.

Note: Remember that water and the surfaces of damp ground are con-
ducting. Insulation on a wire may look perfect, but it frequently will not
prevent shock,

(6} CARRYING ToOLS. In carrying tools or metal implements in pas-
sageways confaining electric wires, especially near exposed wires,
never permit the tools or implements to touch them, In particular, do
not carry such objects on the shoulder when there are conductors
overhead. Do not travel on that side of passageways where third rails
or side trolley wires are exposed.

{7) HANDLING AND 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 dvy weod
free from matal,

(b) Before handling or making use of any electrieal cable, care-
fully examine it to make sure that its insulation is not injured,

(8) INSPECTION OF PORTABLE CABLES, Portable cables should be in-
spected at least once daily during the period of their use.

(9) HANDLING PORTABLE DEVICES. In handiing portable motors or
lamps, first make sure that the external metal frame i 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 anp swirceus. Never handle fuses nov close switches
or circuit-breakers unless you are authorized to perform that special
duty, and then use the insulating handles or rods provided. Before
closing switches first make sure that you are not endangering other
persons,

(11) INJURING CABLES AND WIRES, Do not fire shots (blasting),
handle tools, or perform other work in such a manner as to injure
cables or wires in the vicinity. If in doubt, consult your superior.

(12} TEMPORARY WIRING. {a) Never use bare conductors nor ar-
range for earth return in the wiring of any temporary cireuit.

Note: This particularly applies to the temporary portions of shot-
flring' cireuits and to the leads of portable motors and lamps.

(b) Never employ temporary cirvcuits without seeing that they are
ingtalled at the junction with the permanent wiring, suitable discon-
necting switches or plug connectors, arranged to disconnect all con-
ductors of the temporary circuit by a single operation.

{¢) For shot-firing cirveuits, 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 gide where the trolley wire or third rail is located. Do not place
combustible or explosive materials near electric wires, trolley tracks,
third rails, or moetors. Do nothing that will cause sparking, or expose
parts that may are or spark during operation, if any explosive gases
may be present.

{14) REFORTING DANGEROUS CONDITIONS, Promptly report to your
superior any dangerous or unusual conditions observed. In particular,
report the presence of gas, broken insulators, bad insulation on wires,
defective third-rail construetion, 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.

History: Cr. Register, November, 1961, No. 71, eff. 18-1-41,
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Chapter E 144

COMMUNICATION SYSTEMS; RULES
FOR EMPLOYERS

H 144.01 Distribution and en- E 144,03 Instructing employees

forcement of rules H 144.04 Qualification of emplay-
T 144.02 Address list and emer- ees .
gency rules T 144,05 Proiective devices

E 144,01 Distribution and enforcement of rules, (1) DISTRIBUTION.
The employer shall furnish to each regular employee working on or
about commercial telephone or telegraph equipment or lines, safety
rules governing his conduct while so engaged, and shall take suitable
means to secure the employee’s compliance with the same.

(2) TorM. The safety rules furnished to any employee may be in
such form as the employer may determine is best suited fo the needs
of individual employvees. They shall, however, include the principles
set forth in the following rules, or at least such part thereof as is
applicable to the work in which the employee is engaged, and shall
not conflict with these rules.

(3) INTERPRETATION. If a difference of opinion arises with regard
to the meaning or application of these rules, or as to the means nec-
egsary 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 body having jurisdiction.

History: Or. Register, November, 1961, No, T1, eff. 12-1-61.

E 14402 Address list and emergency rules, (1) The rule books
should contain or be accompanied by the following:

(a)} A list of names and addresses of those physicians and mem-
bers of the organization who are to be called upon in emergencies.

{(b) A copy of rules for first aid, an approved method of resusci-
tation, and fire extinguishment.

(2) These should also be kept in conspicuous locations in central
offices, on line wagons, and in other locations where the number of
employeesg and nature of the work warrants.

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

E 144.03 Instructing employees. (1) Employees regularly working
on or about communication equipment or lines, iIf their duties render
such training necessary, shall be thoroughly instructed in approved
methods of first aid, an approved method of resusecitation, and fire
extinguishment, and if advisable, regularly drilled.

{2) Groups of employees, such as commercial telephone operators,
shall be tholoughly drilled to make prompt and orderly exit from
buildings in case of fire,

History: Cr. Regiater, November, 1961, No. 71, eff. 12-1-§1,
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E 144,04 Qualification of employees. The employer shall use every
reasonable means and precaution to assure himself that each em-
ployee is mentally and physieally qualified to perform his work in
accordance with these rules,

E 144.05 Protective devices. (1)} There shall be provided in con-
spicuous and suitable places in stations and on line wagons 2 suffieient
supply of suitable protective, first-aid and fire-extinguishing equip-
ment to enable employees to meet the requirements of these rules.
Such devices and eguipment shall he inspected or tested to insure
that they are kept in good order and in dependable condition and
shall not be used unless so inspected or tested. The following is a list
of suitable devices and equipment, the kinds and numbers of which
will depend on the requirements of each case:

(a) First-aid outfits,

(b) Insulating wearing apparel, such as insulating gloves, hoots,
and shields.

{c) Safety helts.

(d) Fire-extinguishing apparatus,

History: Cr. Register, November, 1961, No. 71, eff. 12-1-61.
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Chapter E 145

COMMUNICATION SYSTEMS; RULES
FOR EMPLOYEES

B

145.01 (General precautions B 145.03 Underground lines
m 145.0

2 Overhead lines

E 14501 General precautions. (1) HEEDING WARNINGS, WARNING
OTHERS. limployees should cultivate the habit of being cautious, heed
warning signs and signals, and always warn others when seen in
danger near equipment and Iines.

(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 pergon.

(3) ELECTRICAL SUPPLY WQUIPMENT OR WIRES. Workmen whose
duties do not require them to approach or handle electrical supply
equipment and wires should keep away from such equipment or wires.
Electrical supply equipment and wires should always be considered as
alive unless positively known to be dead.

(4) SAFE SUPPORTS AND SAFETY BELTS. (2) Sufe supports. Em-
ployees should not support themselves on any portion of a tree, pole
structure, lamp bracket, or similar fixtures on poles, seaffold, ladder,
roof, skylight, or other elevated structure without fivst making sure
that the supports ave strong enough, reinforeing them if necessary.
Portable ladders should be in a safe position before being climbed.
The slipping of 2 ladder at either end should be earefully puarded
against, especially where the supporting surfaces arve smooth or
vibrating. Insccure makeshift substitutes for ladders should net be
used. An employee should never trust his weight on thin wooden
boxes, sinks, washbowls, window shelves, or chair backs, A ladder
should not be placed upen a2 box, barrel, or other movable or insecure
object. Care should be taken to see that chairs, rvolling ladders, and
similar equipment arve 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-
gquate 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.

(e} Safety ropes. Ropes used for supporting hoatswains’ chairs,
platforms, or for other purposes on which the security of the em-
ployee depends shall he frequently inspected to assure that they ave
maintained in good condition.

(5) DuTiEs oF FOREMAN, (a) Phuties, Rach foreman in charge of
work shall see that the safety rules are observed by the employees

Electrical Code, Volume 1
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under his direction. He shall make all necessary records; reporting fo
his superior when required. He shall permit only authorized persons
to approach places where work is being done. He shall adopt such
precautions as are within his power to prevent accidents, and pro-
hibit the unse of tools or devices which are defective, or not suited to
the work in hand.

(b} Quulified guides. The qualified person accompanying unin-
gtructed workmen or visitors near electrieal equipment or lines shall
take precautions to provide suitable safeguards and see that the
safety rules are obgerved,

(6) HANDLING LIVE PARTS. No employee should touch, with bare
hands, any exposed ungrounded live part of more than 150 volts to
ground, unfess he is insulated from other conducting surfaces, includ-
ing the ground itself. When employees must touch, at the same time,
two parts between which a considerable potential exists, insulating
gloves or other protection shall be used.

(7) POWER CIRCUITS IN CENTRAT OFFICES. {(a) When making repairs
on electric light or power circuits, the cireuits shall, whenever pos-
sible, be made dead.

(b) Where practicable, moving apparatus, as, for example, a fan,
shall be stopped before working upoen it,

{¢) None other than duly autherized persons shall be adnntted to
central-office transformer vaults or battery rooms.

(d) Care shall be used while working on or near circuits of more
than 150 volts te ground, particularly in alternating-currenf distiriets,

(8) HANDLING FUSES OR BRUSHES. (a) When working on the
brushes of a machine in operation, employees shall use care not to
break a civcuit, 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.

(bY 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 cut off, if possible.

(9) BATTERY ROOMS. (a) Smoking, or the use of open flames, or of
teols which may generate sparks, should be avoided except when
cells are not actively gassing and when prior ventilation hag 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 stor-
age batteries, and spray containing electrolyte, are somewhat corro-
sive, particularly when concentrated by evaporation, and contact with
hody or clothes should be avoided.

(b) Do not handle live parts of batteries or their connections unless
adaguate precautions are taken to avoid shock.

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

E 145.02 Overhead lines, (1) PRECAUTIONS TO BE OBSERVED BEFORE
CLIMBING STRUCTURES. (a) Before climbing poles, ladders, scaffolds,
or other elevated structures fivst assure yourself that the pole, ladder,
scaffold, tree, crossarm, messenger wire, cable car, or boatswain’s
chair, or other elevated support is strong enough to safely sustain your
weight.

Ilectrical Code, Volume 1
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(k) On pole-replacement work no pole shall be climbed for the pur-
pose of clearing it of all wire and eables without first guying or brac-
ing the pole gecurely.

{(c) If poles or crossarms are apparently unsafe because of decay,
or unequal pulls of wire on them, they should be properly braced or
guyed, if necessary, before they are climbed. ’

(d) An uncoiled hand line, rope, or wire of any sort should not be
fastened to the employee while climbing a pole, but where this must
be done the employee should exercise due care to prevent the line
from catching on obstructions. .

(e} In climbing poles careful watch should be kept for nails or
other foreipn attachments which might catch in the clothing and
cause g fall.

(2) USE oF POLE STEPS., (a) When poles are stepped make use of
such steps in climbing, first making sure that the steps are firmly set
in golid 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. Spurs with gaffs worn short shall not be used. The
gaffs on spurs shall be kept sharp and spurs shall fit properly. Spurs
shall not be worn on work for which they are not required, nor while
men are traveling to or from work.

(4) APPROACHING SUPPLY LINES. {a) Avoid contact with all wires
other than those you know to be communication wires, assuming such
other wires always to be alive. Communication wires in trouble may
be in contact with supply lines at some distant peint, and should be
treated as live supply lines unless known to be free from any danger-
ous voltage.

(b) Do not approach any supply wire or supply equipment within
the distances given in section E 142.08 under chapter E 142, unless
you comply with all the rules under that section.

(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 SUFPLY LINES. (a2} Do not go among any
wires until you know their voltage. R ‘

(b) Leaning over and crowding through unprotected supply wires
should be avoided wherever possible.

{e) Place yourself so that you will not be liable te fall on supply
wires ghould an aceident ocenr,

(d) Do not depend on the insulating covering of wires, and treat
all wires as alive unless they have heen Ikilled properly (exeept com-
munication wires known to be clear). :

(e) Treat also as alive all wires (unless thoroughly grounded)
which are being strung mnear supply wires; regard them ag being of
the same voltage as the supply wires.

(£} Avoid use of hand lines or measuring fapes containing metal
strands.

(g} When necessary to work in the vicinity of supply wires, trans-
formers, and similar equipment assure yourself before starting work

Blectrical Code, Volume 1
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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 ot equipment. Have the supply cireuits 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.

(1) STRINGING WIRES. (a) Never string wires near live civeuits ex-
cept by means of suitable insulating hand lines or other applianeces.

(b) Avoid the use of single or paired wires as a substitute for a
hand line.

(c}) Wires should not be strung above live circuits operating at more
than 750 wvolts, unless the wires being strung ave 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 peles employees
should stand in such a position that they cannot be struck by the wire
in ease it slips,

(f) Where it is necessary to remove commumication wires below
which are supply wires, power should be shut off of the supply wires
where possible, and, if this is not practicable, rope cradles and suit-
able guards should be erected. Extraordinary care should be exer-
cised to prevent the communication wires from sagging into the supply
wires.

{g) In stringing wives, cables, messengers, span wires, or guys do
not allow them to sag so as to endanger vehicles or pedestriang 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, precaufions shall be taken to prevent the
possibility of vehicles or pedestrians coming into contact 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 llable to be struck by
materials dropped by men working overhead.

(¢) Pole holes, epen manholes, excavations, and obstructions along
the publie 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 trafiic.

(@) When working overhead or hoisting or lowering materials above
places where traffic oceurs, a man should be stationed to warn
passershy.

{e) Where trafic is light, warning sighs may be used in lieu of
watchmen. Where traffic is congested, it may be necessary to rope off
the space.

TSlectrical Code, Volume 1
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(9} REPORTING DANGEROUS CONDITIONS, An employee should report
as soon as practicable to his superior or some suitable authority any
obvicus hazards to life or property observed in conneection with any
electric equipment or lines. Any imminently dangerous conditions shall
be guarded until they can be made safe.

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

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,
temporary cover, or other suitable guard, and see that danger signals
or red lights are displayed in a location conspicuous to the traffic until
permanent covers are in place or the exeavations are filled.

(a) Exception: Red lights are not required on private right of way
or at other locations not accessible to vehicular or pedestrian traffic.

(2) TeESTING FOR GAS. (a) Do not enter manholes mntil you have
assured youvself that the manholes are free from dangerous gases,
as indicated by approved testing devices, by ventilation, or by other
adequate methods.

() When work is being carrvied 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 MANFOLE, Where any hazard to the
workmen is involved obgerve the following:

(a) Do not enter a manhole unless a man is stationed at the sar-
face,

(b} Do not leave a manhole unwatched until all workmen are out.

(4) AvoIDING FLAMES, (a) Do not smoke in manholes, and avoid
ag far as practicable open flames or torehes 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 are well insulated and in good condition in
order to avoid the possibility of a spark. Special attention should be
paid to the sparking of any motors used for ventilating purposes.

(c) Avoid sparks in handling live parts or c¢able sheaths, and
avoid igniting the flux in soldering and wiping joints, In using hot
parafiin see that it does not reach a temperature at which it will
igmite.

(d) In central-office cable vaults, tests shall be made for the pres-
ence of gas before using exposed flames, and such flames ghall not be
used in vaults where gas collects.

(5) PuLLING CABLES. When pulling cables, make sure that the gear
cannot glip so as to injure workmen. Avoid the danger of having the
handg drawn info 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 wmtil-
ities, whether observed in underground or overhead construetion.
Particularly report unsanifary conditiong, gas, or migsing cable tags in
manholes and abnormally sagging wires or broken supports in over-
head construction,

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

Volume No. 1

References are to sections unless otherwise noted, The following abbreviations are
nsed: Def, for definitions; Chap, for chapter.

A

Abandoned lines, ¥ 121,04(2)(¢)
Accessible (def, 1), E 101,02
Accessibility of

conductors in manholes, B 129.04(1)

fuges, F; 117.01

yrounding conductors, T 103, 08(1)

fines, 11 121.03
live parts, E 113 02§2)
manholes,; B 129.01(3)

overhead lmes, B 12103
station equipment, B 113.02(2), & 117.01, E
118,61(3) & (4)
supply lines, B 121,08
switchboards, B 118.01, E 143,01
switches, B 117.01, E 121, 07{1)
underground llnea, 129.01
working space, E 112406
Acid, E 114,01, T 148,01(5)
fumes. E 111, 01 (@3e), E 112.04(2), E 114.02
resistive coverings, It 114.06
Additions, application of orders to, E 20 .13(2)
Address hsts E 141,01{8)(a), Tt 144
Adjustable speed maotor, E 118, 01(5)
Adjusting lightning arresters, E 118.05 {2)
Administrative authority (def, 8, B 101 02, B 2.02
applieation and waving of rules by, £ 20,138
Alive {def, 4}, E 101,02
by leakage, E 140.08
Allowable
fibre stresses wood poles, E 126,02 (Table 15)
it stresses, steel, B 126.02 (Table 16)
Alternating—Current circuits, X 103,02(2)
ground connections, T 103.07
nade electrode, E 103.08(4)
anchors, E 103.08{(4)
grounding, It 108,08
grounding conduetor, T 108.06
size and eapacity E 103.05
ground resistance, T 108.08
Anchors and guys, E 108.08(4), E 128,03
Angles in line, atrength, E 1286, 03(1)(d)
foading at, B 125.03(2)(d)
use of guys with, B 128.08(1)
Antislip ireads, E 111.0: 3(5)
Antenna, commumty (del, 23), E 161.02
conflict (def, 38), E 101,02
Apparatus
focation relative to climbing space, B 128.07(4)
Apparent sag, of span (def. 135 Y, 1 101,02
at any point (def. 135(a)), B 101.02
Appliances, electrical (def. 6), K 1¢1.02
hranch eireuit (def. 12), B 101.02
fire-extinguishing, K 111,04
Appiication of loads, E 125.03(5)
Applmﬂtl(m of rulea, E 20,13, E 103,01, B 110.01,
E 120.01, E 104,01
commumcatlou ecireuits, E 143.06(1)
gmundiug, 103.0L
intent, BB 20.18(1)
killing equipment and lines, E 142,04
meters, £ 143.02

overhead lines, & 143.04
protective grounds, F: 142,05
series street lights, & 143.05(1)
specialized work, Chap. 143
supply equipment, E 110.0
tﬁmpnrar inatallations, B 20 13(8)
testing, B 20.18(4), T 143.08(1)
tunnel and aubway, E 148.08(1)
underground lines, | 143.07(1)
walvers, B 20.13(1)
Approval of lineg, B 122,056
Approved (def, 7), B 101.02
‘materials, I 20, 11 (1)
methods of installation, E 20.11(2)
Arcing at insulators, E 127.08
Areing parts, B 117.08, E 119,05
guarding, B 119.05
lightning arresters, It 115.05
precautions, B 142.01(6}
shielding, ¥ 117.08
Arcing shields, Il 113, 02(4)
Arc lamps, B 128, A7 (5}
Armored cable {daf. 8), E 101,02
grounding, It 103.0
Arrangement of equ\pment. Chap. E 111, E 121.07
lines, & 141.02(4)
atation and substations, Ghap. E111l
switchboards, Chap. K 118
switches, Chup. w117, E 121,07
Arresters (see lightning arresters), B 108, 02(2)(f].
E 103.10(1)(a}, It 111,06(4), Chr
Artlﬁclalgmunds B 108.07(3), I 103,08(4), 15.103.09
Assumptions for siress caleulation, B 126.0
Attachment of
conductor to insul.ator, 126.02(5), E 126,03(8)
lightning reds, £ 103, 10(1)(d)
wires and grounda, E 142, 03(8)
Attachment plugs, E 111.02(4)
Attendance, |2 141
Authority {def. 10) B 101.
in charge of nperatmn.T‘D 141 O1(6)(a)
of deputy, B 141,016} (k)
Authorizat! on
for work, B 142.02(4)
Automatio (def. 11), £.101.02
Automatic cutout and grounding conductor,

E 103,06 (
Auxiliavies, Tt 118.03(3)
Availability of water pi ip
Averaging, adjacent po E 126 09(1)(4)
span length, B 125,03 3
Avoiding, ﬂumes, E 148. 07(5)
shock, 15 142,03
Avoidance of conﬂlct E 122.02
Avoidance of current flow over grouading conduce-
tor, It 103,02(3)

B

Bare, conductors, £ 116.03
Bare grounding conductnre, 1 193.06




198

Bare parts, separation of, E 112.06, E 118,05
Barriers for
conductors, B 112.06(3)
coupled machines, F 113,03
diseonnectors, B 112.05(3}(f)
protection of traffic, E 142.02(8) (1)
rotating machmery, T 112.03(1), B 113,02
switchboard equipment, E 118, Oo, I 118.07(1)
testing, E 143.03(6)
use of employees, T, 148,03(5}
working space, X 112.05, E: 123.08
Baskets, work from, E 142, 03{1
Batteries, Chap, 114 E 143.05 (1) E 145.01(9)
emergency hghtmg ¥ 111,0!
Buttery rooms, Chap, 114, T 145.01(9)
floors, I 114.06
gunrdmg live parts, E 114,08
illumination, B 114,09
smoking in, E 143. 01(5), E 145.01(9)
supply statmns, E 143.01(5)
supports in, B 114,05
vent:latmn, E 114.08
wiring in, B 114.07
working in, E 143, 01('3), 1" 145.01(9)
Belts, guardmg of, B 112
safet,y, E 141, 02(7) E 142.01(10), E 144.05,
E 145.01(4)(b)
Blasting, tunnels, E 148.08(12}c)
Blocking switehes, E 117.01(2}, | 117.05(2)
Bolis, E 123.10(6)(d), & {(7)(d)
Bonding, E 113.08, B 129 9.06(2)
Bruces for, crossarms, E 126.08(4)(b), E 126.04(3),
E 128.01(2) (b)
poles, B 128, 03(1), E 143.04(2), B 145.02(1)
racks, B 126.03(5)
Brackets and racks
conductor separation on, B 123.06(1)(d)
Grades B and C, IS 126.02(4)
Grade I, E 126 03( )
Branch circuits (def, 12, 13, 14, 15}, E 101,02
Branch connections for conductors, 'E 128 08{2)
Dridees
conductor clearance, E 123.05(4)
eonductor separation, E 123,06(8)
guards under, E 128, 10(5)
Bridging series lamps, B 143.05(4)
Brushes, handling of, I 143,01(4), E 146.01(8)
Buckarms, E 123, 07(6) 128,08
Bullding (def. 16), E 161.02
as conductor supports, E 123.04(8), E 128.01(3)
clearance of conductors from, E 1280 05(3)
separation of conduetors attached to, I 128,06(2)
yards and general safety, B 3
Buried gruunds, E 1038.07{2) & (3) E 108.08
cable, E 129,05
Burns, protectlcm from, B 117.08(1)
Bus bars, E 116.03, I} 116.05(1), E 118.05(1),
E 118.07(3)
ground, E 108, 02(2) T 103.06{6)
Bushmgs, E 113.04(2

c

Cabinets (def. 17), E 101.02
grounding of, 117, 09
Cable (def. 18), E 101.0
Cabled service drops, B 126 04(5){d)
Cables
bonding, E 129.06(2)
communication, E 128.10(7)(a), E 126.02(9)
grades B and C E 126.02(7) & (9)
grade D, E 126.0!
grade N E 126, 04
injury, B 143,08
installation, B 116.04, E 116,05(2), B 143.07,
Chap. 129
live, in manholes, It 143.07(8)
location in manheles, 1 129,04
portable, Jnsﬁ?ectlon 'E 148, 08(8}
pratection, 0.08
underground, E 129.04
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pulling, 146.07(()) E 145.03(5)
splicing of live, E 143,07 7{8)
sirength, of commumcuf.lun E 126,62(%)
supply lines, B 124, 02 E 196, 02(7)
construction, E 124 02
covering, | 128, 16(6)(a}
grounding, E 103, 02(2) (d) & (22, £ 126,02(7)
insulation of, I& 126.0:
messengrers for, E 128, ()2(7) (9) & (10)
pole strength for, B 124,0 (1), E 12404
specially :nstailed N 124.02, E 126.02
splices, B 126.02, Chap 1&9 E 148.07(8)
strength, B 126. 02{7) {9)
supports in manholes, T8 129.08(7}
testing hefore working on, i 143,07(8)
underground, d(’(!ESSlblllty, Chap, 129
aceessibility, 1 129, 04( J
protection of, E 129,
spacing of, E 129. ﬂd L‘ 129.05
supports, 129 .08
unuientlﬁed B 143.07(7)
Cable vault {def, 19}, & 101.02
Caleulation of stresses, Chap. 125, Chap, 126
Cagpacity
diseonnectors, I 117.05
switches, 1 117.0
Care, exercmmg, E 142.01{5), & 143.08(2),
E: 145.02(6)

live parts, & 142,01(6), K 143.04(6)
nenr live parts, 1 142, 01(5) E 148.04(8)
supply kines, T 145.02(5)
Carrying tools, E 143.08(6}
Casings, E 116.02{1 )
Catenary construction, E 128.10
Cedar poles (see poles)
{hestnut poles (ses poles)
Character of censtruction ete., 1 20,10, E 20,12
Checking ¢onditions testing, B 143.0 038 )
Checking grounds, B 108.09
Chief operator, I 141,01(6)(a)
authorization from, E 142,02(4)(a)
communication hnes, T2 143.06(2)
deputy, ¥ 141. 01(6)(b)
diagrams, B 141.02(4)
duties, 15 141,086y, B 142.02(1)
official in charge, E 143.0 G (2
reporting circuit trouble, E 143,01(8)
Choke coils, B 118,05(3)
Circuit-brealcers (def. 21) E 101.02, E 111,05(1})
arrangement, E 117,
grounding, E 112, 04 E 117.09
guarding, E 112,05, ¥ 117.10
inetallation, Chap. 17
location, Chap, 117, B 117.02
protectlon required, B 111 05(1)
where required, E 117,
Circuits {def, 20), E 101, 02
communicatlon, E 143.06
constant current, E 123,01(2)
disconnected perlodlcaily, E 143.05(6)
fusing, K 117.06
grounding, Chap. 103, E 103.02, E 115.02,
B 116,01(2) & 8), E 118,06
operation of, by employees, E 142,02(4){b}
power, central ofﬁces E 1450107
protection of, B 1 15. 01(2], E 118.01(1)
B 116, 02(1), E 117.06, E 119,01
series, handllng of, 5 142 03(9)
switches on, E 1
tagping, B 142, 02(6)
Clagsification of
cirenits, 5 124,03
supply cables, I 124.02(1)
voltages, H 122, 01{3), E 128.09(1)
Clearances, Chap, 128
basie
vertical, I 123.03(1)
w1re-crossmg, E 128.04(1
branch_connections, & 128.06(2)(b)
cable, E 128.01(3)
circuits, constant-current, B 128,01(2)
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conductors
above rails and ground, E 123.03
at supports, I 123,06(1)
from buildings, E 123.05(3)
from bridges, 15 123.05(4)
from conductlors of another line, I5 128,05(1)
from floor, B 112,05
from ground, B 123.08, B 123.05(11}
from light standards, B 123.05(6)
from other conductors at crossings, E 123.04
from poles of another line, E 123,056(2)
from scaffolds, B 123,06(3)(e)
from signs, B 128.06(b)
from stored material, B 123.05(8)
from tanls, It 128.05(9)
from trees, ¥ 123.05(7)
from wells, E 123,06(10)
in ground, eables, B 129.05
in manholes, It 129,04
lateral and verticak
climidug space, B 123.07, I 123,10
communication, B 123,10(6) & (6}
eonduetors not in conduit, I 128.10(2)
from supports and other wires, B 123.08(1)
(c}, E 123.10
mechanical protection, E 108.06(3),
E 123.10(3)
pole steps, I8 123,10(1)
power wires on poles, | 128,10(4), (5}
separation, E 123.06{1}
working space, K 123.10(1)
longitudinal Tuns, IS 128.07(7)
neutral, E 123.01(4)
on buildings, E 123.05(2)(c)3, B 123.06(2)
on hridges, ¥ 123.06(3)
on pole lines, Chap. 123
on racks,  123.06(1)(d)
open not in conduit, K 128,10(2)
connections on peles, 15 128,06(2)
constant current cicenits, £ 123.01(2), B 128.07(5)
duets, from other structures, E 129.02(5)
employees from, arcing parts, B 142.01(6){(b)
high voltages, B 142.03(2) & (3)
guards, from live parts, E 112.05
hand, E 128,07(4)
increases for, flexible supports, B 126,02(1)(f) 2
high voltage, B 123,03(2), B 123.04(2)
large sags, E 123.03
Iong spans, i 128.03(2}, I 123.04(2)
puspension insulaters, B 124.08(2}, F 123.04(2)
maintenance of, B 20.12, E 123.01(h)
metal sheath cables, K 123,01(3)
minimum requirements, B 20,01, I 120,02
poles, from conductors on another line, I 128.05(2)
from curbs, 5 128.02(3)
from hydrants, E 123.02(1)
from raile, E 123.02(4)
from street corners, E 123.02(2)
pole steps ahove ground, E 128.01(1) (e}
street lamps above ground, & 128,07(5)(b)
from buildings, E 128.07{b}{c)
from poles, E 128,07(6)(a)
supply equipment from communication equip-
ment, E 123.09(5), 1 129.08(1)
trolley contact conductors
above ground, E 123.08(1), E 123.10{1) & (2)
above rails, I 123.03{1}
from other wires at crossings, E 123.04(1)

Climbers, I} 143.04(5)
Climbing poles, & 143.06(3}

Climbing space (def. 22}, E 10102, ¥ 123.07
dimensions, B 128.07(1) & (b)
longitudinal conductors, E 123.07(7)
obstruction of, B 128.10(1), E 128,07(2)
past apparatus, E 128.07(4), E 128.07(2)
through conductors, B 123.07(5)

vertical conductors, B 123.07(8)

with buckarm eonstruction, E 123,07 (6)
with racks, E 123.07(7)

with ridge pins, It 128.07(8)

Closing circuits, E 142.02(7) (1)
Clothes, E 141,02(6)(a), E 142.01{(8)
Clothing, suitable, B 142.01(8)
Communication cable strength, ¥ 126.02(9)
Communication circuits classed as supply cireuits,
elearances, E 123,05
grade of construetion, I 124,03(3)
guarding of, I 128.09(2)
used}jnlzuperation of supply lines, £ 124.03(8),
i 128.

Commt]li}nication conductors, & 126,02, B 126,03,
A
climbing space, E 123.07
erossartn separation, 1 123.09
strength, I 126.02
unguyed at railvoad ceossings, B 126,053 (d
vertical and lateral conductors, B 123,10(5) & (6)
Communication lines (def. 24 & 105), B 101.02
alone, B 124.03, I 126,04(9)
clearance above ground and rails, E 123,03
clearance from other wires, E 123.04
climbing space, E 128.07
concerned only with other communication lines,
B 124,03, E 126,04(9)
conductor sizes, 1 126,08(%)
crossing over trolley contact conductors, T 124,03
crossing rattways, grade of construetion, B 124,03
inspection of, B 121,04
maintenance of, E 121.04
minimum sizes of
crossarms, B 126.08(4){b)
pins, I 126.03{(6)(c)
poles, B 126,08(1){D)
wires, I} 126.03(9) (b)
{ransverse and longitudinal strength,
B 126.03(1)
underground, B 12%,02(4), E 120,05
fire alarm lines, E 124.03(4), B 128.08(1)
grades of construction, B 124,03
grounding, isolation or protection of, K 128,08(1})
joint use of poles, B 122.03, I 126.02(7)
rules for employees, 10 145,01
rules for employers, B 144,01
supporting structures for, B 126.03, E 126.04(1}
Community antenna (def. 28), E 101,02
Commutators, B 113.02{4)
Complaints, B 2.02(5)
Compliance with orders, E 20,13
Compliance with building code, E 111.03
Compression members unsupported length,
T 126.02(1) ()6
Compression ratio (steel), E 126.02(1)(¢)
Coneealed {def. 2b), E 101,02
Concrete poles, B 126.02(1) (b}
Condenszers (see capacitors)
Conductance of grounding conductor, B 103.06
Conductors {def. 26-83), E 101.02, Chap. 116
accegyible, E 129.04
attached to buildings, E 123.05(3)(e)
attaching, B 142.03(8)
attachment to insulator, B 126.08(8)
bare, B 116.02(3), F 116,03, E 129.07(1)
branch connections, B 128.06(2)
clearance (gee clearances)
conflict (def. 38 & 40), B 101,02, E 124.02(5)
connecting lighining arresters, 15 119,03
contact, clearance above ground, E 123.08,
E 128.10(1) & (2)
high voltage, E 128,10{2)
jointly used poles, B 123.09(5){c)
supports for, E 128.10(1)
third rails, protection of, I 128,10(3)
cradles, I 126,02(12), E 126.04{8}
damage, E 116.02
different voltage on same crogsarm, I 123,06
exposed to higher voltages, E 116.01(3)
fallen, protection from, E 142.02(8)(b)
fastenings, strength of, 1 126.02(b}
fire-alarm, E 124,03(4)
flame proofing, E 116.02(2)
form of guards, I8 116,04{2)
fuses, T 116.01(8)
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fuges in ground, I 116.01(2}
grade of construction, 1 124,03, E 126,62(G)
B & C, B 126,02(6), E 126.02(8)
D, E 126.08(9)
N E 126.04
grounded fuses in, 0 116.01(2}
grounding, installation of, F 108.06
grounding, Chap, 108, B 119.03 E 121.06
guarding, B 112.05, E 116. 02, B 116,04
identification, B 115. 01(8), 128, 06(1)
in high temperature, E 116.0: 02(6)
insulation of, B 112.06(3}(e), K 116 02(5),
E 123,104}, E 128.10(6), E 129
isclation, K 112, 05(3), E 114,08
lateral (éef 100, 101}, BB 101 02
lightning protection, ol 126.02(6) (e}, E 126.04(6)
loading, E 125.0
location in mnnhules 129,04
locntion of vertical and lateral, B 128,10(1)
longitudinal runs of, protected B 123.07(T)
mate(rﬁi% )E 126. 02(6)(11), E 126,02(9), E 126.04
a
mechanical protectmn. E 123.10(3), T 129,08(2)
metal sheaths, 5 116.04
minimum aizes, E 126, 02(6) ()]
neutral, It 128.01(4)
aot in cond\llt E 123. 10§3g
over bulldmgs, F 123053 (dn
paired communication, E 126.02(10)
protection of, E 116.01, B 126,02(6)(a)2
againat contact E 116,02
breakage, B 123.02(1) (f) (6) B 128 02(2)
damp locations, I8 116.05(2), E 129, 06(1)
from falling trees, 0 128.02(1)
hazardous locations, B 116.06
heat, E 116,02 & (5)
high voltages, It 116.01
magnetie force, It 116.02(3)
mechaniea]l injury, E 116,02(1), I 116.04(1)

E 123.10(3)
overload E 116.01(1
sags, K ){d), E 128, 02(10)(a)2

02(6) (
E 126 .OB(S)(d) 5 126.04(5)(c)
sags, at same supports, B 128.08(2}c)
separation
from communication equipment, E 123.09(5)
from stored equipment, & 123.02(7)
from signy, E 123.06(5)
from tanks, T 123.02(8)
{rom trees, B 123.02(8)
from wells, B 123.02(9}
in any d|rect10n, E 123 09(6)
in manholes, B 1
on huﬂdlngs I 123 06(2)
on bridges, E 128.06(83)
on poles, I 123.06
on racks, B 123,06(1)(d)
when attached to bridges, B 128.06(3)
when attached to buildings, I 123,05(3)3,
B 123,06(2}
service, I 126.04(5)
size for gruundmg. E 103,
size, minimum, ¥ 126, 02(6)(b), B 126.08(9),
¥ 126, 04 (43 (1)
slack, talken up, E 123.01(5)
span lengths {123, 03(1), K 126.03(4)
splices and taps, E 126. OZ(G)(eJ, B 126.03({)
storage-battery rooms, Chap.
strength, B 124,03, o 126.02, DIZG 08, 12 126,04
qu]}:&aorted by suspensmn msulators,

128.04(2)(c)
supported by trees and roofs E 128.01(3)
tensions, maximum, E 126.02(6)(d)

terminal cunstruction. B 12‘1 08(4)
third-rail, E 128,10(3)
trolley contact B 126.02(6) () -
twisted pair, I 126,02(10)
underground, clearanee, of in manheles,
E 129.04(8), I 129.05
guatrding of live parts, B 124,07
jocation of, 1 129.04, E 129,05
mechanical protection of, B 129.06, E 126,08
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separation of, B 129, 04(3), B 129.05(1)
supports for, "B 129 3(7)
unusual supports, B 128,01(3,
vertical (def. 169), E 101,02, E 123.09, I} 123,10
vertical separation, B 123.09(2) & (4)
Conduit (def. 85), E 101.02
for grounding conductors, B 108.06(3), E123 10(1)
grounding, K 103.03, I 103,04, E 108.08 (1) &(2),
W 115.01(2), & 116.01(3), & 116,05,
E 126.06(2)
grounding noncurrent-carrying parts, B 103,04
hazardous locutions, I 116.05
in stations, E 116.06
gervice entrance, B 103.02(2)(b)
use of, I] 103.06(3}, & 115,01(2), & 116.01(3),

%'116.05(1)
Confliet (def 38, 39, 40}, E 101.02
antenna {def. 38 I 101.02
avoidance, It 122 02 T 122,03(8)
conductor (def. 89), E 101,02
grade of construction for, B 124,08
how determined, E 124.02(5)
structure (def. 40), It 101.02
Conneetions, attaching to five parts, K 142,03(8)
Connections to be avoided E 103.07(4), E: 103.10
Connectors (def, 41), B 101.02
piug, B 111.02(3) & (4) E 118.07(2)
separable, B 111.02(4
Constant-current cn-cuats (zeries), B 124.023{1)
clearnnees for, B 123,01(2
grade of eonstruction, I 124.03(1)
insulators for, B 127.07(L)
Construction of
duet system, E 129.02
lines and equipment, E 2010, E 20.12, I 121.01
manholes, k& 129
railways, E 128, 1
Construction, grades of, & 124
Contact conductnrs (tmlley) E 124 03{2), E 125.03
2)(b), £ 126, 04(7). B 1281
surface, It 103.08(3)
Control apparatus
cireult protection for, & 118.01¢6), & 113.06(1)
equipment, B 113.06(1), E 117.01{1)
Controf of
oil switches, E 117.0
remate, B 117. 01(1), E 11702, .E 117.05(2),
I 119.02(2)
rotating machires, I} 113.01
Controllers (def. 42), E 101.02
arrangement, B 117, 41(1)
Cooperation, between utilities, It 122 0‘3(2)
o avoid hazard, 2 122,02, %12
Cooperative study, 2,03 ( )
Corner poles, I 123, 0?.(2) B 126.02(2)
Carrosion of conductors, 15 114, 06, E 126.02(6) (a),
E 126.08(9) (), It 126.04(4)(a
Corrosive vapors, Chap. 114
Coupled machines, K 113.08(2)
Covers for, enclosed control equipment
live parts, B 112,06(3)
manhgoles, T 128,03(8)
Cradles, It 126.02(12), 10 126.04(8)
Creosoted poles (signg on), E 121.06(8};
Crosgarms
at ends of high grade construetion, E 126.62(4)
at ends of transversely weal sections, E 126.04(3)
braeing for, I 126.02(4), E 126.03(4), I 126.04(3),
E 128,01(2)(b)
dlme]'_“‘.Siloz%s’ﬂE 126,02{4} (d),"E 1286, 03(4},
doulble, I¥ 126, 02(4) (eJ, E 126.08{4), E 126.04(3)
geade of, B 124,0
grade B & C, Il 126 02(4)
grade D, B 126.03(4
grade N E 126.{}4(3)
loading, B 125,03(1)
location, |t 126, 02(4) (£), T 128.01(2)
material, B 126.08(4)
minimum stze, E 126 03{4)
separations, K 138.09
size, B 126, 02(4}(:1), E 126.03{4), | 126.04(3)
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ateel, B 126.02(4)
strength, E 126.02(4) (¢), B 126.03(4), E 126.04(8)
Crozsings »
average pole strength, not applicable, I 126.02{1}
average span not applicable, K 125.08(4)
communication over railroad, E 126,03
supply conductors, B 123.,0
trolley contact, B 126.02(10)(b)2, E 126.04(7)
clearances, § 128,
cradles, B 126.02(12), E 126,04(8)
double, i 124,02{4}(r)
grade of construction at, T 124.02(4), B 124,08,
E 124,04
short-span construction, B 126.02(11)
supply Hnes over, communication, I8 126.02
railways, B 126.02
underground, E 128,04, T 128.05(2)
Curbs, clearance from, E 123.02(3)
Current-carrying paris (def, 44), T 1{1.02,
. B 121.05%1)
isolation, guarding & marking, B 121.05(1)
Current transformers, bridging of, B 115.01(1},
T 143.02(5)
grounding, B 103.04, B 115,02
secondary circuits, K 115.01
Cutout
box {def, 46), E 101.02
Cutting into insulation, E 142.03(1}(d)

D

Damp locations, eonductorg in, B 116,05(2}
grounding station, equipment in, E 112,04,
E 115.08

Dangerous conditions {see hagardous)
Danger signals, 15 143.07(2), It 145,08(1)
signs, E 121.06(3), B 141,02(9)
Dead (def. 47), B 101,02
Dead ends, loading, I 125.08(8) {¢)
strength of construction at, Ii 128.02{(1)(d)
usge of guys at, B 128,03(1)
Dead-front beards, T 118.07(3)
Defective equipment, B 112,02(1), E 113.01(2)
Defects, in wood poles, T8 126.02(1)(d)5,
T 126,08(1) ()
record, E 121.04
reporting, E 121.04{1)(d), B 143,019},
B 143.02(7), E 143.03(7), E 143.04(11),
E 143.06(7}, B 143,06{7), E 143.07(9),
E 143.08(14), E 145.02(9;, E 145,03(6}
Definitions, E 101,02
Deflecting supports, use of guys with, B 126.02(1){f),
IN 128.03
Deflection or deformation of supports, I 125,01
Demand factor (def. 48}, E 101.02
Depth of setting poles, I 126.02(2) (b)2
TDesirability of joint use, B 122,03(3)
Deteriorating agencies, protection against, I 112,09,
B 113.05, E 126.02(1){c)8, E 126.02(13;
Device {def, 49), I 101.02
Diagrams, for chief operator, I 141.02(4)
organization, E 141,01(2}
Dimenrions of, climbing space, B 128,07(1)
B 123.07(5)
working space, E 128.08(2}
Disconnecting means, (def, 50), E 101,02
Disconnection of fuses, E 117.07
Disconnéctors (def. 51), I 101,02
air break, E 117,05(3)
alignment, E 117.06{4)
barriers for, B 112,05(8)(e)
capacity of, B 117.05(1)
for lightning arrester, E 118.02
for street lamp, I8 128.07(63{f)
jdentification, B 112.10{1}
locking of, £ 117.05(2)
opening and tagging, T 142,04(3)
protecting workman by, 1 142.02(9)
rating, E 117.06{1)
uge, B 117.03, It 117.05(3}
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Distribution sgstems, grounding of, Chap. 108,
E 108.0:

Double crossarms, E 126,02(4)(e), T2 126,03(4}{c),
E 126.04(3), B 128.01(2)(b)
Double crossings, B 124.02(4) (¢)
Double pins, E 126.02(5)(c}
Prainage
for oil-filled apparatus, K 111,05, I 115,04
of manholes, I 129,03(3)
of underground systems, T 129,02(2)
Drip pans, B 113,06(2)
Driven-pipe ground {mada ground), £ 108.08(4}{c}
Duets (def. 53), E 101,02
alignment,  129.01(2), K 129,02
arrangement, I 128,02(8)
clearance from other structures, It 129.02{4)
construction, B 129.02(1)
dissipation of heat in, I& 120.02(8)
for generator leads, B 116.02(4)
grading of, B 126.02(2)
location of, E 129.01(1)
material size and finish, 1 129.02(1)
protection of, E 129.02(7)
separation between communication supply,
B 120.02(5)
Dust proof (def. 54), E 101.02
Dust-tight {def, 55), & 101,02
Duties of chief operator, B 142,02{1)
Duties of foreman, I 142.02(2)
Duty (defs. 56-60 incl), It 101,02

Farth, resistance between ground part and, E 103,09

Eﬁectivel{ grounded {def. 61), F 101,02, I 108.02,
E 108.02(2)(d) & (e)

Effectiveness of ground connection, I8 103.07

Electrical strength of insulators, B 127,03

Eleetrical supply equipment (def. 64}, Fi 101,02

Electrilﬂ.lspply lLines {def. 65), & 101.02, Chap. 1286,
: 6

Electrieal supply station (def. 66), E 101,02

Electrieal lines on highway, Chap. 122

Electrie railway construction, B 128,10

Blectric sign (def. 62), I 101.02

Flecirodes, mude, B 103.07(3) .

Electrogsis of anchor rods, protection against,
128,03

.03.(6)
prevention, B 108.07(1)
Elevated parts, I 112.06(3)
Elevation, working in positions of, B 148,01(6)
Emergeﬁmies. frat-aid address boolk, B 141,01(8)}{a},
watver of rales in, B 20.18(5)
Emergency, B 20,13(5
controf, It 113.01(2)
equipment, B 112,02(3}
illumination, & 111.02
installations, It 20.13(6)
methods, B 141.01(3), E 142.01(1}, & 144,02{1){b)
rules, B 144.02
Employees, battery rooma, It 143,01(5)
communication systems, avoidance of supply
lines and equipment by, E 145.02(4)
E 145,02(6)
duties of, It 142,02(1), B 142.02(2), I 146.01(3}
fuges, about, K 143.01(4)
inexperienced and unfit, B 142,01(3), E 146.01(2)
instruction, concerning equipment, X 141.02(5)
for first aid, B 141.01(515, E 144,03
praotection of, by disconnectors, I 112.04(3),
E 142.02(9), E 142,04
by grounding, I 112.04{3), B 117.04,
B 118.06(2%, B 142.04(4), E 142.04(6),
E 142.05
qualifieation of, B 141,01(5), B 144.04
yules for, on communication systems, E 146.01
on supplg systems, general, |t 142,01
special, ¥ 143,01
supervision of, E 142,01(4)
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two requu’ed E 141.02(2), E 142.08(4),
E 143.03(8)

umnstructEd E 141.02(3)

Employers’
instruction to employees, 1 141.02(5)
operating rules, Part 3
responsibility, E 141.01(7)
rules, communication system, Chap, 144-145
Enclosed (def, 67), B 101,02, T§ 112,05, E 112.07»
® 114,01, E'115. 04, E 117. 03, E 118.07
Enforcement, ¥ 2,02(3)
Enforcement of rules by distribution of rules books
E 141,01(1)(a)
Entering manholes, E 129.02(5) (b)
Equipment (def. 69), B 101,02
accesaibility of eonnections to, & 12R,06(2)
and wire runways, grounding of E103.03,K 103,04
emergency, E 112.02{3)
for work on live parts, E 112.07
grounding during repairs, E 112,04{8)
grounding of, E 103 .03 & 103.04, I 103,05,
E 112,04, E 121. 06, & 128, 01(1) (d)
guarding (see guarding )
identification {see 1dnnt1f‘ cation)
inspection of, E 112.02
isolation, B T11. 05, K 112.05, E 114.01,  115.04,
E 121.05{2)
live, handling of, It 142,03
on poles, K 115.04, B 128.07
permission to worlt on, E 142.04(5)
request for klllmg o[ P.. 142.04(2;
switchboard, E 1
tests of, B 112 02(3), E 121.04{1) (e}
Bxisting installations, I8 20,13
Exigts, station and suhq!atlun, 1 111.03(4)
Exposed (def. 74}, E 101,02
communication lines, I 140,03
conductors, E 116.01(3
to higher voltage, E LIG.01{3), £ 142, (]'3(1)((:)
F‘xtensi(:n, application of rules to, E 20.
122

»

Externally sperable (dnr 78), B 101.02
Extinguishers, B 111.0

F

Factor of safety, I 126,02
Factory tests of insulators, B 127,06
Falling ohjects, E 143.04(9)
Feeders (def. 76), K 101,02
electrie railway, 15 124.03(2)
protection of supply, Chap. 110
Fences, E 111,01(4), F 112,06(3){¢)
Field rhenslat.-,, E 11505
Fire alarm
canductors, 1 124,03{4)
Fire nxtinguishers, W 111,04,
(11), B 144.05
Fire hydrants, horizontal clearance, E 128.02(1)
Fire proof construction for supply stations,
E 111.01{(2)
Fires, protecting of poles against, ¥ 123.02(5),
E 128.01(1)(a)
First md, 4ms(‘.ructmn, E 141.01{4), E 142.01(1),
E 144,0

3
outfits, B 141, 02{6)(1) L 144 0 {13 ()
rules, B 141.01(3){b), &
Flttmgs (def, 77), B 101.0
approval, E 20,11
Fixtures, llght,mg, sockets and lumpholders or plug
receptables ¥ 111.02
Flame-proofing, E 118.02(2)
Flammable gas and flyings, E 111.01(2)(c),
B 112.04, 1 112, 08(1) 'E 118, 06(2) E 114 02,
F 115.08, E 116.05(1
Tlash-over voltnge for msulator'; E 127.04, E 127.05
Flat surfuces, wind pressure on. B 125, (2}{(:)
Flexible line supports, E 126.02{1)
Flexible metallic tubing (def, 78), B 101.02

K 141.02(5), E 142.01
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Floor, B $11.03(5)
surfaces (see mats), B 112.05(3)(f), I 114.06
Floors in storage-battery Jooms, I 114.06
Flying taps, E 128, 02{
Forem%a,lguh%;f 142.0&(2) E 148.03(4),
Foundation for, ducts, b 129,02(3)
poleg and towers, B 126, {}2{2) B 126.03(2)
rotation mdchmery, E 111.01(3)
Frame switches, B 113.02(3)
Fures (see also determrahmg ageneies) 15 111,012},
B 112,04(2), B 114.0:
Fuses and Circuit brea];er:,
arrangement, E 117,01(1), ¥ 117.67
disconneeted by switch, I& 117,07
enclosure, B 117.08(1), "B 117.10
grounding of cases, B 10.5 04, & 117,09
guarding, B 117, 08(1) E 117 09, ¥ 117.10
handling of, E 117,0
identification, E 117, 01(1) E 118,04
in ground conductors, E 108,06(1), I 116.012}
installation of, E 117,01 (1)
on qwntchhtmrd E 118.05(2)
where required, K 116.01(1), & 117 06
vorking on, E 143,01{4)

G
Galvanizing, 1 108,08(4), T8 126,02{1)(e}7.,
E 126.02(13).

Garage (def, 79), E 101.02
Gas, flammable, 1 111.01(2), B 112 04{2),
E 112.08(1), & 118, 06(2), 114.01,
E 115,03, E 116.05(1)
in underground systems, It 128,08(4), K 143.07(3),
B 145.03{2)
piping for grounds, E 103.08(1}
General precautions in operation of supply & com-
munication lines, Part §
Supply line operation, Chap. 141, 142 & 143
communication, Chap. 144 & 145
General requirements, Chap. 20
General requirements for supply stations, Part 1
General requirement for overhead and underground
lines, Part 2
General use switch (def. 157), E 101,02
Generators (sce motors)
leads, E 116,02(3) & (4)
protection of, E 118,01, B [17.0
Gloves, lnsulatlng B 112,07(0), E117 07, E141.02,
I 142,08, E 143.05(3)
Goggles, K 113, 02(4), E 141.02(8), K 142,03
Good practice, conformity with, T 120, 91{3)
Grade of
addlg‘otlml req(tél)rements {two or morc conditions),
communication conductors, B 124, 02(3} B 124,08
in operation of supply lines, i 124 3(3)
communication lines over RE & supply lines,
E 124,02(4)
conductors, B 124,08
conductor fastenings, E 124,04(3)
constant eurrent circuits, E 124.08(1)
cradies, B 126.02{12)
crossarms, 5 124.03(4), E 124,04¢2), E 126.02(4),
E 126,04(3)
fire-alarm conductors, K 124.03(4}
foundations, 5 12§. 02(2) E 126.03(2)
guys, 1t 126,02(3), B 126.08(3), B 126.04(2)
E 128.03
insulators, T 124.04(8}, Chap, 127
joint poles at crossings, B 125.03(3)
fightning protection wires, E 126,04(6)
neutral, E 123.01(4)
order of grades, B 124.02(3)
pins, ¥ 124.04(3), E 126,02(5)
poles and towers, B 124.04(1}, B 126.02(1),
E 126,04
railway feeders, B 124.03(2)
supply lines, & 124.02, K 124,03, T 126.04(1)
supply services, B 126 04(5)
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supporting structures, E 124.04
trolley contact conductors, 1 124,03(2)
under two or more conditions, E 124.02(2)

Grades of construction

, B 126.02

, X
N, E 126.04
neutrals, B 124.03(5)
relative order of, B2 124.02(3)
required, at conﬁlcts, E 124.02(h)

ak crossings, E 124,02(4)
short span construction, I 126.02(11)
two or more conditions, T 124.02(2)

Ground

as purt of eireuit, | 121,06(3)
busses, E 102 02{2](!0) % 108.06(6}
checking, E 103.09(2)
clamps, K 103.08{2)
connections
artificial {(made electrode), B 108.02{2)(b),
1 103,07(3), E 103.08(4)
at building service, Bt 108.02(2)
contact suriaces, B 108.08(3)
direct current, £ 103.02(1)
for alternating-current systems, B 103.02(2)
for direct-current systems, K 103.02{1)
gas piping, K 103.07{1)
guys, B 108, 08(4)(9) B 128.08
individual services, I 103,02(2}
limited piping, £ 103.08(1}
location of (for noncurrent-carrying parts},
E 103.03, E 103.04, E 103.05
methoed of ma.lnng,
multiple, E 103.02(2) (e) E 103.07(4)
number, E 103.02{2), E 1 7(3)
piping, B 103,07(L), E 103.03{1}
resistance, T 103,09
to building frames, E 103,07(2)
to piping systers, "E 103, O7(1)
to rallway returns, ¥ 108.07(4)
within building served, E 108. 04(4) E103. 08(1)
detectors, grounding conductor for, 1 103.08(1)
where required, Chap. 115, B 11506
resistance, I 103.08(1)
checking, E 103.09(2)
limite of, E 103,09
standing un B 143.08(%)
wire, E 108, .06
Grounded (def, 82), B 101 02
anchor rods, E 128.
circuits, B 103,02
circuits, testing, E 142.02{7){c)
conductor, contmulty of, K 103,06, E 116,01(2)
switch in, B 03
guys, B 103,08 4)(e), E 128.08
systemn (def. 85), & 101.02
Grounding, Chap. 103, 1 112.01, ¥ 121,01, B 142,05
alternate methods, E 103.07(2)
arresters, B 103.02(2) (1), B 103.06(1), E 103.06
2)(d}, E 103.07(3)(a), E 103,10(1)(a),
E11904 E 121.06(1)
auxiliaries, E 113 03(8)
eable sheaths, E 103.02(2)(e}2, B 121.06(2),
I 125.02(7) (4)
capacity of, B 103.06{2)
eireuits, Chap, 108, ¥ 103,01, E 108.02,
E 116 01{8), B 121. 06{1)
clrcuﬁ;s 4wurked on, E 118.06{2}, E 142.04(6),

142,06
conductors (def. 30), T‘ 101.02
accessible to pubhc E 103.06(3)
attachment of, B 103,07, E 142,03(8)(b)
capacity of, E'108. 06(2)
continuity uf, E 103.06
current in, E 103,02(3)
for conduit, cable sheaths and metal raceways,
1 103.02(2) (e)2 E 108,03, E 103,04, ¥ 103,05,
for ground detectors, I 103,06(%)
for lightning Brresters, E 103.02(2)}(f), ¥ 103.06
(1), B 108, 06(2}{d) E 108.07(3){a), E 102.10,
E 119,04, E 121,
for lines, E121. 06(1) & {2)

for fixed equipmeni, E 103.04, E 103.04,
E 113,03, & 121.06
for portable equipment, E 103.06
for rotating machinery, E 113,03
fuses in, E 108.06(1), E 116.01(2)
insulation, B 103.06(3}
jeints, 1 103.06(1)
material, It 108.06(1)
mechanical protection of, B 103.06(3)
neutrals, E 103,02(2}{0)
aepamte, E 108.10
size of, E 103.06{2)
switch i in, ¥ 103,06(%)
underground, I 108.06(4)
conduit, B 103.06(5)
connections, Chap. 163, K 103,07, E 103.08(2)
coupled machines, B 113.03(2)
devices, B 103.07, E 117.03, B 141.02(6),
E 142,05(4)
distribution systems, Chap. 103
effective protecl.itm measure, E 103.01
electrie systems, ¥ 103,/
etectrodes (made grounds}, E 108.08(4)
enclosed switches, E 108.04(4)
equipment, eonduit, raceway, E 103,08, E 103.04,
B 108.02(2)(e)2, E 103.06
equipment during repairs, B 112.04(3), 1 142.03(8)
frames of
lightning arresters, B 119.04
maotors, B 108.04, E 113.06
switchbourd, E 103,10, E 118,06
fuse cases, B 117.0%
general, Chap. 108
ground detector, I 103,06(1}
guys, E 108.08(4){e), I 128.03(8)
Individual systems, E 103.02(2)(c)1
in hazardous locations, ¥ 113,05(2)
in stations, E 112.04
instrument cases, 1 103.04(3), X 118.08
inetrument trausformer, 115,02
in wet places, E 112.04(2), I& 115.03
lightning arresters, E 103.02(2)(f), & 103.06(1),
B 103.06{2){d), F 103, 07(3)(a), 1 103.10(1)
{a), B 119.04, 121,06 1)}
lightning rods, B 108.10(1}(d)
lines, E 103.92, £ 142,04(6)
machine frames, E 113.03
metal frames, E 103.04, E 112.08(2)
metal poles, 1 128.01 (L )( )
metal sheath, B 108.02(2)(e)2, E 1281.06(2),
E 126, 02(7)( )
methods, Chap. 103, E 103,08
motor frames, E 103.04, I 113.06
neutral conductors, E 108.02(2) (e)
non-current parts, 5 103,03, E 103,04, E 101,05,
E 112.08(2), & 118. 06(2), & 117.09
E 118.06{1), E 119.04, B 121.05(2)
on f%:l'{ls (lmnted water sysbems) £ 103.08(1)

permanent protective meaaure, B 103.01
portable devices, I 103,0.

protection in subway work, E 143.08

riser pipes, E 129,08

rotating machmery, E 113.03(1)

scope, 2 103.01

small jsolated plunts, B 108, 02(2) ()
supply conductors, E 103.0

switch, E 112, 04(3}, E 117 0

switchboard frames, £ 103.04, E 118.06(1)
temporary installation, B 20.13(3)

to bl,l(tf;a%ﬁnzg%a] structures, E 103.07(2), E 103.08

to limited metallic hodies, B 103.08(1) & (3}

transformer cases and cirenits (mterconncction),
E 103.02(2)(d), E 103.04{4), E 115.01(2),
E 115.02, E 115.03

water pipe connections, E 103.06(2), 1 103.08(1)

)
wires, B 123.30(0)

Grounds

abandoned, E 103.02(3}
arrangement, 1 103.02(3), E 103,08, £ 103.09
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artificial (see made grounds)

attschmg and removing temporary, B 142.04(4),
E 142.04(6), E 142,

completing, B 142.05{4)

lightning rods, T 142,05(4)

mniade electrodes, 5 103,07(3)

multiple, E 103, 02(2}, E 168.07(4)

relocated, B 108,02(3)

reslstance of, I 1()3 09

separate, B 108.

tests for, B 103.09(2) E 142.02(7){¢c)

Guarded (def. 87), E 101.02

Guarding, E 103.06(3), & 112.05
again(s:;ltj deteriorating agencies, B 112,09, 3118.05

apparatus in manholes, ¥ 129.07(2)
areing and spurklngparts E 112 08(1) Ei17.08(1)
circuit breakers, B 112,05, K 117,
conductor joints in manhole_-! B 129 LOT(1)
conductors, B 116. 02(1), E 116 04, B 116,05
current-carrying parts, & 112,08, 12 121.06(1)
equipment, B 113,06(1}, E 121.06(2), E 128.07(3)
grounding conductors, % 108.0 6{3)
in hazardous locations, E 116,06
lightning arrestera, B 119.04
live equipment on poles, E 128.07(3)
live parts, in manholes, E 129,07
in storage battery rooms, If 114.08
of line equipment, B 121 06(1)
of mtﬂt}ng machmery, 113.02
of supply equipment, B 112,06
of switehiroards, 18 118,07
of switches, Tuzes and clremb—breakers, E 117,16
underground B 129.07(2)
manholes, I 148. 07(2) E 148.07(4), E 145.,03(1)
metal sheath, B 116.08(1)
methods of, i) 112,05, I 113.02
moving pai‘ts, E 112. 03 E 117.08(2)
noncurrenhca{rrying parts, E 112.04(2),
poles, B 128.07(8)
against climbing, E 121,06(8), E 128.0L(1){b)2
.@a&nat mechanical injury, I 121.05, E 128,01

warning signs, B 121, 05(3), E 128 01(1)(e)
shaft ends, pulleys, belts, E'1
street openings, B 143, 012y, E 145.{}3(1)
suddenly moving parts, K 112,08
switchboards,  118.
third rafls, E 128, 10(3)
transformers, & 115,08
trolley contact conductors, B 123,05(4}(b},

E 128.10(1)
Guard zone (def, 88), E 101.02, E 112,05
Guards

climbing, 1 128.01(1) ()2
conductor, I 116.04
for ficor apenings, I 111.03(2)
for g 1;,1-cvum1p ing conductors, E 108.06(8)
for guy wires, B 128,03(5)
for Iadders, heads oE E 111.08010)
for live arts, B 113.0.
for mangoles, B 129, {}3
[or poles and towers, B 128.01(1}
{for protection of trufﬂc, B 142.02(8)(a)
for stairs, E 111,03
for trolleys, at railroad cressings, E 128,10{4)
under bridges, B 128.10(5)
fur vertieal conciuctors, E 123.10(3)
guy, B 128. 03{5)
location, B 112
. on buildings, o) 123 05(3}{e)
on grounding conductor, B 103.06(3)
portable, E 143.03(5)
railway, B 128, 10(5)
rotating e%ulpment T £13.02(1)
strength,
types, i 112.05{3)
under bridges, B 128.10(5)

Guides, I 142,02(3)
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Guying at a distance, B 126,02(1){e}, 126.03(1)(c)
For commumication lines at raflroad crossing
longitudinal, E 126.03{3)(d}
transverse, B 126.03(3){d)
Guys
anchor rads, B 128.08(7)
attachment, B 128.03(3)
clearances from other wires, E 128,04
from rails or ground, E 123.0
fastenings for, B 128, 08(4)
for flexible supports, E 126.02(1)(e)
for lines in exposed lecations, B 126.02(3)(b)
for steel structure, I 126.02(3) (c}
generzal requirements, B 128,08
grades B and C, It 126.,02(8)
D, K 126.03(8)
N, E 126.04(2)
grounding, E 128,03(8)
guards for mechanieal, & 128.03(5)
head, for communication lines crossing railways,
B 126.03(3)(d)
insulation of, & 128.03(6)
insulators for, E 128.04
location, E 128.08(3)
strength of, | 126.02(3)(e), B 126.03(3)(d)
tzke total load, B 126.02(8)(d}, B 126.08(3){c),
E 128,08(2)
used with steel supports, B 126.02(3){¢)
wood and concrete, B 126,02(3)(d)

H

Hand clearance, B 128.07{4)
Handholes (def. 8%), E 101,02
Hand line, specifications for, B 143,04{6) (e}
Handling conneeting lines, B 142.08(8)(a)
Handling live equipment, E 142,03
Handling series circuits, £ 142.03(9)
Huzard, conditions of, ¥ 124,01
Hazardous locations (def 90) E102,01, E111.01{2),
B 112.04(2), | 112, 08(1), E 118.06 6(2),
B 114,02, K 115,08, B 116.05(1)
Hazardous locatinns, conductors in, B 116.05(1)
storage battery rooms, I 114.02
Head guys {8ce guys, guying)
Headroom of ageway ﬂﬂd working spaces,
B 111.03&), T 112.06(1
Heat, dissipation of, in ducts, E 129.02(8)
Heavy loading, E 125.02, E 125,03
Helght of pins, & 126.02(5)(a)1
High veltage contact conductors, E 12R,10(1)
High voltages, clearance of employees from
K 142.08(3)(a)
Highways
clearance of wires over, E 123,03
clearance of wires along, It 123.03
obstruction by poles, E 128.02
Hoistway (def, 91), E 101,02
Horizot}l;al geparation between line conductors,
Hydrants, elearance of poles and towers frem,
T 123.02(1)

Tee on conductors {See loading), B 125.02
Identification, E 118

cireuits, B 113. 03(3) D 116,01(3)

conductors, E 128.0

equipment, B 112, 10(1)

generators, B 112.10(2)

lines and equipment, E 128.07{1), B 141.02(4)

motorg, B 112,10{2)

poles, I 128.01(1)(f)

station equipment, I 112,10

awitechboard equipment, E 118.0£
THumination, E 111.02

of storage battery rooms, E 114,09
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of supply station, E 111.02, E 116.07

of switchboards, |5 128,02{2)
Increase in vertical clearance, i 123.03(2)
Indicating position of switches, E 121.07(2)
Induction regulators, Chap, 115
Inspection and repairs, B 20.12, E 121,04
Inspection of, B 20,12

ground connecuons, E 108.09(2}

lines, K 121,04

portable eables, £ 143.08(8)

protective de\rlces, E 141. 02(‘7) E 144.05

station equipment, B 112.0

supply lines and equlpment, B 1210

struetures and eguipment, I 121, 04(1)(b)
Installation, emergency, E 20.18(5}
Instructing employces, £ 141,02{4), E 144,03
Instructions to employees, B 141.02(5)
Instruments, grounding of, E 108.04(3), & 118.08

switchboard, £ 118,06
Instrument transformers, B 115.01, E 115.02,

i 118,08

grounding, E 103.04(3)
Inzulated (def, 98), E 101.02
supporis, E 142.03(1)
Insulating (def. 94), It 161,02
conductor supports, B 116.06(2}
conduit or moldmg E 123, 10(3) & (4) & (B)
glove‘;, E 112.07(1), B 117,07, E 142,03(1)(d),
142,08(2), B 143 05(8)
guards, E 112, 05 B 118, ()5(1)
guys [rem poles, B 128,03(6)
live parts of switchhoards, E 118.06(1)
supporte, B 116.05{(2)
wearing apparel, B 141, 02(6)(&) E 144,05(1)
Insulation and guarding, 15 103.0 ( )
Inpulation, entting into, B 142,03(1)(d)
dependence on, E 1iz L05(3)e), E 142,03(1)(b),
1 143.04(6) (d)
Tasulation for
conductors in battery rooms, B 114.07
grounding conductor, I& 103.06(8)
lightning protection e%ulpment E 119.05(3)
protection of, B 116,0
services, B 126, {4(b) (a)
supply cables, E 126.02(7) (a)
terminal bases, B 113,04(1)
vertlaz}l ;n(d)lateral conductors, I8 123.10(3) &

Insulators, arcing at, E 127.01
are lamp dssconnectow, IH 128 07 (6)(1)
at crossings, B 126.03(7)
factory teat, B 127.06
flash-over voltages, It 127.04, E 127.05
for communication lines at crossings, 1 126.03(7)
for conduetora entering stations, K 116.02(4)
for conductors in damp places, E 116.05(2)
for constant current cireuits, & 127,07(1)
for guys, B 128.04
for nominal line voltage, B 127.067(8)
for span wires, E 128,05
for suspenaion, B 128,07(5)(e)
grade of, ¥ 124,04
grad%]:i EOIZT 02 1 127.08, B 127.04, E 127.04,

27
grade DD, B 126,03(7)
in strain position, ¥ 127,03, E 128.04
material and working, B 127.02
selection of, B 127,07
strain, B 187.08
strength, elecirical, It 127,03
suspension, increased elearance for, ¥ 123,08(7),
E 128.04(2)
test voltage, B 127.05
wet process, | 127,02
Intensity of illumination, B 111,02
Inteat of rules, realization of, I 20,18(2)
Inter-connection of transformer, B 108, 02(2)(b)
Interpretation of rules by employer or authorized
agent, B 141.01(1}(b)
nterior conduit grounding, E 103.08, E 103.04
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Interic:l]‘3 wirh:]g system, or grounding of, E 103.03,
D
Introduetion, E 2,01, & 103.10
Isolated (def. 95), K 101.02
switeh in grounding conduetor, B 103,06(1)
Isolated plants (def, 86), 12 101,02, K 103.02(2)(c)}1
Isolating live parts by elevation, E 112,05
switchboard equipment, E 118,07(8)
Teolating switeh (def, 97), | 101.02
Isolation by elevation (def. 98), E 101,02
Isolation of, battenes, E 114.02
conductors, I 116.0
circuits, E 116, 01(3)
lightning arresters, E 119.02{1)
iive parts by elevation
communication lines, E i28.08(1)
conductors, £ 116.03
fuses and swm.hes B 1171
lightning arrestels, I% 119, 04 E 119.05(L)
motore, B 113.0
nuncurrenb—carrying parts, B 121.05(2)
oil switches, 15 117.02
overhead lines and equipment, E 121,05
station equipment, K 112,08(1
suddenly moving parts, B 117.08(2)
transformers, E 115.03, E 115.04

J

Jointly used poles, al crossmgs, IZ 125. 03(3)(]))
extensions on, I 122,01(2) (b
steps on, E 128,01{1) (e}
Joint poles
conductors on, K 123.10(4)
grades of construction at erossings, E 1256,03(3) ()
Joints, in conduclors, E 116.06, B 126.02(8){e},
E 126,02(7){n)3
in grounding conduetors, B 103,06{1}
Joint use (def. 99), K 101.02
poles, B 122,08
Jurisdietion of municipal code, E 2,04(4)(b)

K

Killing eireaits, I 142, 02(4)((-), E 142,03(5), B 142,04
equipment or lines, E 142.
lines, 1 142.04
parts, 15 142,03(6)

L

Ladder space on building, E
Ladders
puards for, I 111.03(10)
metal reinforced, I 142.08(1)(f)
portable, I 142,05(9)
Lamps
clearance of, on jointly used poles, B 123.09(5}(c}
disconnestors for, & 128 07( ()
handling of, i 128.07(6)(f)
in baitery ruoms E 114.09
locatien of, B 128,07(5)
suspension for, T 128.07 (B)(d}
Lanterns, B 111.02{2)
Lateral cmé%uf{li'ors {def, 100}, £ 101,02, B 123.658(3),
Lateral and vertical conductors, B 128,10{4)
Lateral woégiilgapace (def. 101), B 101.02, 5 123.08,
)

123.05{(8)(b)

E 1

Lalerals, E 129.02(7)

Tatticed structures, 1 1256,03(2) (c}

Legal authority and requirements, Chayp,

Laws (quoted or referred {o), Chap. 123 I'_. 2.02{8)
{a), I 2,02(4) (1)

Leakage from live parts, E 117.09
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Levels, arrangement of relative levels, B 122,01
Levers, protection from suddenly moving,
Bz, 03(2), E 117.08(2)
Lighting, E 111.0/
branch circuits (def 12), £ 101.02
emergency, B 111.02(2)
fixture—
in stations, F 111.02, E 116.07
outlet (def. 120), I 101.02
Lightning arrester {def 103), B 101.02, Chap. 119
charging of, E 119.06(2)
dlsconnectmg E 119.02
ground conductors, E 103.06(1)
grounding, E 108, 02(2)(d), ¥ 103, 06(2) E 103,07
(3), E 103.10, E 119.04, E 121,06(1)
guarding, £ 119, 05(1)
installation of, E 111 05(4), E 119.01
location, E 119.0
on pnlos, B 128, 07(2}
zequirement for in stations, B 119.01
where required, E 119.01(1)
Lightning protection wires, B 126.02(8)(c),
E 126.04(8}
clearance of, & 123.03
Fimi{ed metaliic structures, grounding of,
E 103.08(1)
Line conductors (def. 104), It 101,02
clearance on poles, B 123.06
Line insulators, Chap, 127
Lines, aceessibility, 10 121.03
communication (def. 24 and 105), E 101.02
construction of, general, B 120,01(3), It 121.01,
E 121.02, I5 143.04(10}
design of, & 121.01
electrical supply [duf 66 and 106), B 101,02
grounding of, ¥ 142.04(6)
guarding of, £ 121.05
handling of, E 142.08
inspection, T 20, 12, B 121.04
in trees, E 128.02(6 J
isolation, E 121.05
killing of, E 142,02(4){c), E 142,03(5}, Il 142.04
near stored material, B 123 02(7)
near wells, E 123. 02( )
out of service, E 121,04
over tanks, K 128,02(8)
relation of, Chap. 122
relative tevels, B 122,01
standardization of levele, B 122,01(1)
stringing of, 1 143.04(10)
teats of, 1 121 04(1)(e)
Live (def. 4), E 101,02
Live vlectr]calﬁ}mrts E 143,08(3)
eguipment,
lines, handling, B 142 {03
not worked on, climbing space of, I 128.07(5),
E 123.07(6), " 128, Q7( g
perEmissmOn tg)work on, B 142 04(5), F 142.04(7),
request for killing of, B 142.04(2)
series circuite considerad ag, K 143.05(4)
Live or moving parts, care abnut, E 148.01(3)
Live parts, B 112,07, B 142.0.
care about, It 143, 01(3) E 143 04(6), B 145.01(6)
care when exposed to, B 142,01(F), E 142.03(2),
E 142.03(3), B 143 .01(8), Tt 143,04{8)
gunrdEmg or]solated T3 112,05, B 113. 02 E114.04,
1

1.05

handling in subway operations, F 143.08(3) &

(7)(a)
bandling of, B 142.03{1), K 142.03(10), E 145.01(6)
jsolation by elevation, ¥ 112.06(3)
reparing in subway operatlons, E 143.08(7) (a)
touching of, B 142,08(1), E 143.04(7}
treat everyhhmg as Ahve B 142, 01{6) {z)
underground guarding of I 120,0
handling of, & 1483, 08(3] i 143 08(7)
repairing, ¥ 143.0
when to kill, | 142, 02(4) (c) I] 142 03(5), T 142,04
working space abuut E1
Loading, Chap
dead ends, E 125 03(3){c)
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districts, B 125.01
flat surfaces, T 125,03(2)(c)
for cunductms, K 125.02
latticed structures, 15 125.08(2) ()
supports, long:tudmal E 125.0%(3)
tranwerse, I 125.03(2)
vertical, B 125.03(1)
trolley contact conductors B 125.03(2)(b)
Ligads upon
line supports, F 125.08
Local electricat regulations, B 2.02(4)
Location of (def. 107, 108, 109), B 102.01
buckarms relative to wurlnng space, 1 128.08(4)
climbing space, E 123.0
conductors relative to workmg spaee, B 123.08
conductors vertical and lateral, 10 123,10(1)
dl.lgrams, E 141.02{4)
equipment in climbing space, 1 123.07(4)
guards, E 112.05(3)
h;,htmng arresters, I 111.05(4)
ofl switch and cireuit breakers, E 111.05(1)
regulators, i 111.05(2)
transformers, E 111.05(2), E 115,04, E 128,07
vertical and lateral conductors, B 123, LO{1)
working space, 5 123,08
Luocking switches, E 117.05(2)
Longitudinal, eonduetors or runs
loading, ¥ 125.03(3)
runs, climbing space, B 123.07
strength requirements, grades B & C
concrete poles F 126,02(1)(h)
conductors, B 126,02(G)
CrOSSATING, 'E 128, 02{4) (e}
guys, B 126.02(3) (e)
messengers, B 126.02(7)(a)1
methed of providing, B 126.02(1)(2)
steel poles, I8 126.02(1) ()
wood pole.-s, E 126.02{1)(d)2
strength requirements, grade D
conductors, E 126.03(9)
crossarms, "1 126.08 (4)
guys, B 126.03(3) (d)
insulators, B 126.03(7)
messengers, T2 126,08(10)
ping, E 126.08(6)b
poles, B 126.03(1)
strength requizements, grade N, 1 126.04
Loss of contact at railead crossings, 0 128,10(4)
Low-voltage, protection {def, 111}, | 101.02,
E 113.01(4)
release (def. 112), E 101,02, K 113,01(5)
/R for compression memhers E 126.02(1) (¢}

M

Machinery, foundations, B 111.01(3)
Mauchines

eare rbout, B 143.01(2)

coupled, E 113,03(2)

pmt%:tﬁ% fr(()m accidental starting, T 113.01,
Made electrodes, E 103.07(3}, B 103.08(4)

contaet surface, K 108, 0 3) & (4)

installation of, E 103.08

guy as ground, It 108, 08(4) (3)

limited water aystems E 103.08{1)

number of, B 103,

on water systems, E 103.08(1)

resistance, B 108, 09

woed pole grounds, I8 103.08(4) (d)

extra for buried atrucfures, & 103.08(4) (f)
Magnetic forces on conductor B 116.02(3)
Maintaining service, It 142.0!
Maintenance of

clearance, I} 128.,01(5)

lines and equipment, E 20,12, B 12102

overhead and underground hnes, I 20.12

stations, B 112.02(1)

steel poles and towers, E 126.02(18)

waood poles, B 126.02(1)(d)
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Malking protective grounds, E 142.05
Manholea (def. 113}, E 10102, E 129.03
avoid smoking in, I§ 143.07(5), ¢ 145,03(4)
avoid use of flames In, F 143.07(5), E 145,03(4)
conduetor location in, K 129.04, E 128.06, E 129,07
construction of, & 129.03
covers, B 129,08(f)
dimensions, E 129,03(2)
drainage, E 129.03(3)
duects, entrance into, E 129.02(6)
entranee to, E 129.03
guarding live parts in, I 129 07
guards and guarding ot' F 129.06, B 143.07(2),
K 143.05(4), B 145, 03(1) E 145.03(3)
jointly used, I5 129.02(5)
location of, ® 129.01 (3), E 129.08
minimum strength E 129.03(1)
openings, B 128.03(5)
precautions with fire, B 148.07{5), E 145.083(4)
strength, B 129,03(1)
supporting cables, I 129.03(7)
sapports, B 129.03(7)
ventilation, E 129,03(4)
watchmen for, It 143.07(2), F 145,03(1)
working space, E 128,082} (b}

Manual (def. 114), T 101,02
operation, B 117,03
Manufacturing processes in stations, B 111.01(2) (b}
Marking of
insulators, F: 127.02
poles, B 121.05(3)
Master service (def. 142), E 101,02
Materials for
ground eonduetors, E 103 06{1}
switchhoards, I 118.0!
Mats, It 112,06(3){f)
Mnts, floora and platforme, msulatmg, as
guards for live parts of
machines, B 112.05
station equ!pment, E 112 D680, E 112.07(1),
E 11707, B
switehboards, It 118 07(1)
switches, X 117.10
Mechanical protection of conductors, E 103,06(8),
E 118,01(8), & 116,02(11), E 123.10(3)
Messengers repeating of, E 142,01(12)
Mesgengers, E 126,03(10
communication cable, E 126,02(8)(b),
B 126.03(10(a)
communication conductors paired, T 126,02(10)
(a), B 126.03(10)
grounded eﬂ'ectively, E 103.02 (2)(d) & (o)
sag, B 126.02(10)(a)2
size, B 126,08{10}{n)
spenmlly installed cable, B 126.02(7)(a)1
strength, B 126,02(9) (b}
supply cable, E 126.02(7)
Metal
eabinets grounding, I 117.09
poles, B 126,02(1)
grounding of, K 128,01(1) (d)
guarding of, B 128.01(1)(d)
use of guys with, B 126, 02(3), B 128,03(6)
Taceways, grm.mdmg of, E 103,
protection of nanductum, E 123 10(3),
E 123.10(4)(b), B 128.10(6) {a}
protection of control civeunit, T 113.01(6)
sheathed cable, B 116.04(1), B 123.01(3),
B 124,08, E 126. 02(7)(a}, B 126, 02(9)(&1),
¥ 128.08(2)
clearances, B 128,01(3)
Meters, eare about live parts, E 143,02
current-transformer secondary, B 108.06(2)(c),
E 143.02(5}
apen cireuits at connecuons E 143.02(4}
reporting defects, & 143.0!
special tools, i 148,02 (G)
taped joints, B 143,02(2)
water, gmund conneetlons near, B 108.07(1) &
{2), B 103
shunting of,;E 103.08{1)
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Methods of protective grounding, Chap. 108,
E 103.01

Methods, of connection te ground, E 103.06,
E 103,07

of construetion, I 20.11(2
of first-aid instruction, ¥ 141.01(4)
of providing longitudinal strength, & 126.02(1) ()
Minimum
clearance for live parts, i 112,05
pole sizes, E 126.02(1)(d}6, E 126, 08(
sizey of conductors, 5 126.02(6)(b), E
E 126.04(4) (b)
sizes of erossarms, 15 126.08{4)(b)
Miscellaneous requirements for overhead lines,
ap. 128
Modiftcation
of rules, E 20,13{1)
Moisture and weather, £ 111,01(2}(e), E 112.09
Moelding, wood, E 123.10
Motor cireuit switch {(def, 115), E 101.02
Motor generators, control of, E 118.01(38) (e}
Motors and generators, E 113 01, It 113,06
control devices for, o1 118,01, T 118, 06(1)
encloged type, I8 1183.06(2)
yuards for live parts of, 1 113.02, I 113,05(1)
identification of, E 112.10
in hazardous locatlona, E 113, 06(2)
leads of, I8 113.04(2), E 113.06(1)
location, E 118.06(2)
speed limits for, B 113.01(3)
starters for, I8 113.06(1)
terminal hases, E 118.04(1)
Moving parts, care about, E 143,01(3)
guarding of, E 112,03, E 143. 01(3)
protection agalnst E 117, 08(2)
Multlp}f madedgrounda, E 108.02(2) (e}, £ 103.07(3},

erossings, I 124.02(4) (¢}
groul}lﬂds, K 108.02(2), & 103.,02{8), B 108.07(8),

Munieipal c(;des, jurisdiction, E 2.02(4) (h)

)0
126.03(9),

N

Name plates, T 112,10
Nature of ground connections, Chap. 103
Neuirat conductors, gmundmg of, E 103.02,
E 103.,02{2) (e), 1'1 128.01(4)
clearance, B 123.01(4)
use of cireuit broakers on, E 116.01(2)
New consiruction (dei. 117), T 101.02
M-grade construction, E 126.04
Noncombustible eonstruetion, E 111,01(2)
Noncurrent-earrying parts
grounding, I 103.03, E 103.04, E 103.05, E 112.04
frames of genorators, cases of trunsformers,
B 112,04(2), E 113.06(2), B 118.06(1),
E 119.04
metal conduit, cable sheath ete,, B 121.06(2)
where teakage is lizble to occur, B! 117.09
isplation guarding and marking, E 121.05(2)
Notification
aeronautics commlsslon, E 122,06
gther utilities, It 122.02(2)
MNumber of made grounds, T 103,02(2)(e),
E 103.07(3)

0

Ohstruction of highway, & 123.02
Obstruection on poles, K 128,01(1){g)
il filled apparatus, E 111,08
ligh{ning arresters, It 119.01
requirements for general, E 111,05
switches, B 117.02
trs.mformers E 116
Oil switches, T0 111, Oo(l), E 117.02
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Omission of guys, commumx_atlon line erossing,
B 126.03(3) (b}
Open communication conductors, I 126.02(8)
Open cireuits, T 143.02(4)
Open wire communication kines, 2 128.08(1)
Open wires (def. 119}, ¥ 101.02
Operating
lines and equipment, I& 20,10
routine{ E 142.02
rules, 1 140,01 to E 145.03
application, W 140,02
scope, I 140.01
Operation, at stations, E 142,02{4) (%)
of elecirieal equipment and lines, E 140,01
Order, of grades of construction, E 124.02(3)
Organization diagram, E 141.01(2)
Outlet {(def, 120}, ¥ 101,02
Outline lighting (def. 121), E 101,02
Overhead and underground lines, Part 2
accessibility, 10 121,03
design and construction, E 121.01
installation and maintenanee, E 121,02
Overhead lines, operation, IS 143,04
grounding when worled on, E 142.04(G)
miscellaneous requirements, Chap. 128
precautions in elimbing struetures, T 145,02(1)

P

Painting steel poles, B 126.0251)%0)8 T

Taired conductors, B 128.06(1){a}, B 126,02(10},
W 126.03(9} (c)

Panelboard (def, 128), E 101.02

Parts to be grounded, It 121.06(2}

Pagsageways, E 111.08(6)

guarding equipment near, B 112.06(1)(b),

B 118,07(1), I 119.01(2)

Penalties, £ 2.02(3 )

Pendants (see alzo portables), & 111.02(8)

Pormanent supporting surface for workman,

2.05(1)

Permanently grounded (def. 124), B 101.02
Permission

to work, B 142,04(6)
Phase, fBilure, E 113.01
Physicians, addmses T 141.0143), B 144,02(1) (a)
Pine poles (see E‘o es)
Pins, grade of, £ 124,04(38)

grades B, C B 126.02{r)

grade D, ‘T 126. 03(6}

mnterial. E 126,02(5), B 126,03(6)(a)

size, & 126.02(5), I 126.08(6) (c)

strength, T 126, 02 E 126,03(6}{b)
Pins and condtctor Iastemngs, E 126.02(5)
Pin spacing, B 123,06
Pin type insulators, E 126.03(7)
Pipe (:(gmecl'.lons for grounding, E 108.07(1},

1
gize for made electrodes, B 108,07(3), E 103.08(4),
B 103.06{3)

systern grounds, B 103.02(2)(e), & 103.07(2)
Platforms, insulating (see mats)
protection of, Il 111.0:
Plug connectors, B 111,62(3), E 118,07(2}
Plugs, attachment, B 111,02 ( )
Plug type swibchbonrd E 118.07(2)
FPoints
of attachment of grounding conductors, E 108.02,
¥; 108.08
A.C. systems, E 103.02(2)
D.C, gystems, B 108.02(1)
Pole face (def. 126), B 101,02
Poles
attachment of guys to, E 128.03(8)
elearances from, conductors, E 128.05, K 128.06,
E 123.10
from hydrants, I 123.02(1)
from rails, It 123.02(4}
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from street corners and curbs, E 128.02(2),
L 123.02(3}
rubbish, E 128,02(5), 128,01 (1}Ha)
climbing of 5 128.01(1)(b)2
eommunication, B 126. 02(1), B 126.03{1),
E 126.04(1
concrete, 5 126.02(1)}(b)
deflection and deformation of, i 126.01,
E 126.02(1) (£}2
depth of setting, IS 126.02(2)(b)2, E 126,03(2)
equipment on, B 128,
exposure to fires, B 128, 02(5), B 128.01(1)(a)
flexible supports, E 186,02(1 ’
foundatwns, B 126.0 2(2}, E 126 02(2) (by
grade of, B 124,04(1), & 02(1)
groundmg I 128.01(1}) d
guards for, B 128.01{1)(b)1
guys, B 126,02(8), E 126 03(3), ¥ 128.03
hand clearance, E 128,0
identification of K 128, 01(1)(E) I 128, 07(1)
jointly used, grades of, B 124.04(1)
relative (.on.ductor levels E 122,01
supply communication clrcuua, I 122.08
loading, ¥ 125,03
lacation of, It 123.02, L: 126.03(1) (), E 128, 07(2;
longltudmal strengi,h of, specmE casu, T 126.02{1
maintenance, B 20.10, £ 126,02{1) (d)
minimum sizes, B 126,02(1)(d)7, BE 126,03(1){f),
E 126. 03(1)(11) B 126 04(1)
obstructing traffie, B 28,0
obatructions, 15 128,01(1)( )
precagiions when chmbmg, T 142.04(2),
B 146.02(2)
protection against elimbing, E 128,01(1)(h)2,
E 143.04¢2}, I 145.02(2)
against fire, B 128.01(]]
against mechanieal m]ury, E 128,01 (1) ()1
protective coatings, It
sclected, B 126.62(1)(&)5 B 126.08(1) (e)
:,ettmgs B 126,02, E 126,03(2,
apliced, F 126. 02(1)(d)7 E 126.08(1)(g)
steel, B 126.02(1)(c)
flexible, I& 126,02(1) (1)2
Ioundatlons, E 126.02(2), & 126.03(2)
strength of, B 126.02, & 126,08, E 126,04(1)
at angles and dead’ ends, B 126 D2(1g)
for grades B and C, T 126.02 1)
for grade D, E 126,03
for grade N E 126 04(1}
when used ]omtly, B 124.04(1), B 126.02{7)(a)
stresses in maximum, E 126,02(1){c)4,
E 126.62(1)(d)4, E 126,02(2) (b)1
testing of, before climbing, 15 143.04(2},
B 145. 02 1}
top dirmeter, B 123 02(1)(d)ﬁ E 126,03(1) ()
warniag signs, E 121.06(3), B 128.01(1)(c)
woad, IS 126, 02(1}{&) ¥126.08(1), B 126.04(1)

Polesteps, o 123.10(1), E 128.01(1) (&), K 143,04(3),
E 145.02(2)

Poreelain, bushings, I8 113,04(2)

insulators, Chap. 127, B 128.04

sockats, E 114,

terminal bases, L 113.04(1) & (2)
Portable appliance (def, 126), K 101.02

cables, inspection of, E 143 08(8)

devices, grounding of, E 103.06

haudling, ¥ 148,08{9)

equipment, grounding of, B 103.05, K 103.06
Portable, cable connectwn Ior, E 111 02{(4)

grounding, ¥ 103.0

installation of, I 111.02(4)

in subway operation, E 143.08(9)
Position and connection

of switches, T 121,07(2) & (8)
Potheads, use of, E 116.64(1), & 129.08(4) (b)
Power circuits in centrat office, B 145,0
Prime movers, speed limit for, B 113. Olsl)
Private Flant grounding, E 108,02 2)(c)
Proceeding with worl, 1t 142.04(7) & (8
Protecting, arcing i)arts, (s0e guardmg), B 112.05

circuits, E 116.01(1), & 116.02, B 117,06
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conductors, longitudinal ruis, B 128.07(7)
vertical runsg, 123.07(83, E 123.10(3)
control cireuits, B 113.01(6
ends and joints, E 116.06
moving parts, 1§ 112,03, E 117.08(2)
station equipment, Chap, 113, B 117.0
traffie, B 142,02(8), B 148.04(8), Ii 1456,02(8)
working by grounding, B 112.04(8), B 117.04,
B 118,06(2), B 142.04(4), E 142,05
by switches and disconneetors, B 142.02(9)
Protection against, arcing insulator, & 127,08
arcing of underground cable B 128,06(1}
deteriorating agencles, B 115.05(1)
rain and falling ohjects, B 111,08(8)
Protection
low and under voltage, F 113,01(4)
of eonductors, E 103,06(3), E 116.01, E 116.02(1),
B 129.08(2}
of control circuits, B 118,06(1)
near ground, B 123.10{3)
of exposed communication lines, E 123.08
of longltudinal linez, E 123.07(7)
Protective, arrangements of equipment, Chap. 112
clothing, B 142.01(8}
covering
for metal parts, 5 126.02(18)
for steel supporting atructures, It 126.02{1}(e)7
devices, B 141,02(8) & (7}, B 144.05
grounding, Chap. 103
groands, making, T 142,06
methods, E 141.02
Pulling cables, T 143,07(8), E 146.03(5)
Puncture voltage for insnlators, B 127.04, B 127,05

Q

Qualifications of employees, B 141.01(5), E 144,04
Qualified (def, 127), T 101.02
Qualified guides, B 142.02(3)

R

Raceways (def. 128}, F 101.02
Racks
on communication at erossings, E 126.08(56)
on supply lines, vertical, B 123,06(1)(d)
climbing space for, i 128,07(7}
Railings, B 111,08(7), 1B 112,06(3)(c}
grounding, E 112.04(
guards for switchboards, B 118.07(1)
on machines, £ 113.02(2)
Railroads
clearance of wires over, B 123.03
inereased vertical clearance of lines over, E 123,03
(2) & ()
tracks, horizontal clearance to poles, B 123.02(4)
Rails, clearance of poles from, ¥ 1235.02(4)
Railway construction, Ii 128.10
assurance against loss of power, B 128,10{4)
at railvond crossings, E 124,03(2), E 128.10(4)
uards under hridges, B 128,10(b)
high voltage contact conductors, E 128,10{2)
supports for contact conductors, 5 128,10(1)
third rails, B 128.10(3)
Railway crossings by electric railways, B 128,10(1}
clearance of conductors above rails, I5 123,03
of trolleya above rails, £ 123,03(1)
grade of construetion at, B 124,03, E 124,04
Ratlway, feeders, grades of construction, It 124,08(2)
Rain-tight (def, 129), B 101.02
Ratio, of flashover to puncture voltage, 1 127,04
Readily nccessibte (def. 180), ¥ 101.02
Readjustment of sagy, B 123.08(2)
Reallzation of intent of rules, B 20.13(2}
Receptacle outlet (def. 131){ & 101.02
Reconstruction {(def, 132}, 101,02
Record of defects, B 121,04(1)(d)
Reduced clearance of neutral, 1 123.01(4)
Reduetion in numher of wires, permissible,
E 126.08(8)
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Ttedwood poles {see polea)
Reguln%)rs. induction, E 111,05(2), E II5.03,
Reintorced conrete poles, T} 126.02{1)(h)
Ralation between varioua classes of lines, Chap. 122
Relative levels of wires, B 122,01, E 128.09(1)(a)
at erossings, B 122.061(3)(a)
minor extenslons, B 122.01(2) (1)
preferred levels, I 122,01(2){a)
supply and commuuication lines, E 122.01(2)
supply linea of different voltage, B 122.01(3)
Remote control, B 117.01(1), F 117.02, T 117.05(2},
E 119.02(2)
Removing ground, B 142,05(5)
Repairing and inapecting, B 20,12
Repalring, lines, B 121.04(1){e), E 126.03(11)
station equipment, E 112,04(3)
subway equipment, T 143.08(7)
Repeating messengers, B 142.01(12)
Replacing equipment, B 121,04(1)
Report%gl 4dsangerous conditions, B 143,06(7),

6
Reporting defects, I 143.02(7), B 143.03(7),
E 143.04(11), B 143.05(7), B 148.06(7),
E 148.07%9 , B 143.08(14), B 145.02(%),
E 145.03(6
trouble or cireuits, B 143,01(8)
when lines are clear, E 142.04(8)
Requirements for
in stations, & 110.01 .
overhead and underground lines, Parl. 2
reoms and spaces, E 111.01
atations and substations, Part 1
{wo workmen, B 141,02(2)}
Registance devices, E 115.06
location, B 115.056
Resistance of ground connections, E 103.00
Respensibility, between officiale and employees,
T 141.0%(2)
designation of, E 141,01(7)
transterring of, B 142.04(9)
Restoring secvice, E 142.02(6)
Resuseiit)ation from shock, I} 141,01(4), ¥ 142,01(1),

.08
Rheoatats, Chap, 115, & 115.05, B 117.01{1)
location, E 115.05
Rights-of-way, consiruction on fenced, 1i 124,03
Ripid conduit (del, 36), B 101,02
Risers, B 123.03(3), B 129.08
clearance above ground, £ 123.03(3), E 128,08
grounding, B 121,06(2)
Rivets, It 126,02(1) (e}
Roads, clearance of wires along and over, I 123.03
Roadw%:y, clearance of wires and conductors above,

for etectric railway, B 128,10(1), E 128,10(2)

Rods, anchor, I 128.03(7)

Rod size for made grounds, B 103,08(4)

Roofs, attaching conductots to, B 128,01(3)
conductors crossings, B 123.05(3}

Rooms and spaces, I 111,

Rotaling equipment, Chap. 118

Rotating, machinery, Chap. 113, I 111,01(3)
attendance of, B 141,02(1)
grounding of, E 103.03, E 163,04, ¥ 103.05,

B 118.08(1)

grounding live party of, E 113,03(2)
guarding moving parts, E 112,03

Rubher
B 1t2,07(1), E 11707, It
43.05(3)

glovaes, e 142.03(2),
mats, B 112,06(8) (£}
Rubbish near poles, B 128.01{n)
Rules, book oipE 141.01(1), B 141.01(3), I 144,01,
E 114,05(2)
enforcement of, B 141,01{1)(a), E 144,01
for employees, communication systems, Chap.
144, Chap. 145
supply aystems, Chap, 142, Chap, 143
interpretation of, B 141.01(1){b), 5 144.01(3)
Rural dlstricts (del, 134}, E 101,02
supply tines in, T 124,03
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Safesupports for workman, T 148.04(2), K 143.04 (4},
E 145.01(4), E 145.02(1)

Safety appliances, furnishing, E 112,07, E 141.02(6),
E 144.05 .

use of, E 142.01(7)

Safety belts, inspection of, T8 141.02(7), K 142,01 (10)
provision of, B 142,01(10), E 144.06(1)(c)
use of, B 142.01(10), E 145,01{4}

Salety loops on ladders, E 111,03

Snga (def, 136), E 101.02
basis of computation, F 126.02(6)(d)
communication lines erassing eontact conductors,
E 126.02(10M{b)2
conductors on sume support, I 123,09(2} ()
different, on same supports, B 128,09¢2){c)
grades B and C, E 126,02{(6)(d}, E 126.02 (10) (a),
I 126,02(10)(h)
D,E 126.03(9;(&), E 126.03(10)(b)
N, E 126.04(5) {c}
increased clearznce for, B 128.06(1)(b)1.b,
messenger, It 126.02(10)(2)2, £ 126.03(10) (b)
readjustment of, I 123,01(5), Tl 123,09(2}(e)2
service leads, & 126,04 (5){¢)
Seope of code, E 2,01
grounding, K 103,01
on lines, B 12001
operating rules, I 140,01
stations, B 110.01
Sealable equipment (def, 136), T 101.02
Sealing conduit, hazardous locations, B 116,06(1)
Sealing laterals, E 129,02(7)
Secondaries
grounding of, K 163.02
instruments transformers, E 103,04(3), 1 115.02
Seleetion of insulators, B 127,07
Separate, pole lines, F 122,04
grounds and ground conductors, B 103,07,
E 108.10
Separation in any direction, E 128,09(3)
Beparation of, bare parts, 16 112,05, 1 118,05(1)
cables underground, E 129,02(4}, E 129.05
cireeits and equipment on joint poles, B 128,09
communication and supply lines, B 122.04
communication equipment and supply lines,
B 123.09(5)1 ;
communpication lines and supply equipment
I 123.09(5) !
conductors, and noncurrent-carrying parts,
1 123.09(5)
at supports, B 123.06(1)
sitached at bridges, E 125.06(3)
attached to huildings, B 123.05(3)(c),
E 123.08(2)
in manholes, B 129.04(3)(c)2
not carried on crossarms, K 123,09(4)
of different voltages on same crossarm,
E 123,06(1)(e)
of sume voltage classification, E 123.00(2)
on herizontal crossarms, E 123,092
on peles, E 123,06(1)
on poles according to sags, E 123,068(1)
on racks, E 123.06(1)(d)
underground, E 129.04(3)
vertical, I8 128.06(1), E 123.09
crosgarmes, B 128.09
duct_systems, supply and communication,
E 129.02(b)
pole lines, ¥ 122.04
risers, communication and supply, I& 129.08(1)
vertical, B 123.09
Series circuits, clearance for, I 123,01(2)
grade of, B 124,03(1)
handling of, | 142.03(9)
position of, B 128.08(1)(e)
precaution when worked on, E 148.05(2),
I 148.06(6)
reporting defects, E 143.05(7}
testing of, B 143.06(5)

Series generators, E 118.03(2)
Series lamps
bridging of, E 143.056(4}
disconnection, B 128.07(5)(f), & 148.06(4)
handling of, Ii 148,05(3)
instaliation of, E 128.07(5)
on poles, B 128.07(5)
suspension of, It 128,07(5)
work on, I3 148.05
SBervice (def. 138-146), B 101,02
cable (def. 139), E 101,02, E 126,04(5)(d)
eonductor {def, 140), E 101,02
eonduit, grounding, E 103,03
erossings, grade of construction, B8 124.03
drops, eabled (def, 141), B 101.02, I8 126,04 (5)(d)
connections of, B 128.06(2}
sapply, B 126.04(5)
entrance (def. 142 and 148), E 101,02
equipment (def, 144), B 101,02
hazard by interruption of, Il 117.06
insulation, B 126.04(6) (a)
leads, crossarms, B 124.04(2)
poles, K 124.04(1)
maintaining of eircuits, T 142.02(7)
mauterials, B 126.04{5)(a)
pipe, E 1268.04{5)}{a)
raceway (def, 146), B 101.02
rostoring, I 142,02(5), I 142.04(11)
sag, B 128.04(6) (e}
size, It 126,04(5)(b)
Setting poles, £ 126.02(2), E 126.03(2)
Shading lamps, E 111.02(3)
Shafting, guarding of, B 112,08
Shall (def, 148), & 101.02
Shielding equipment from deteriorating agencies,
% 112,09

Shields, B 112,05(8)
Bhock, avoiding, 1 142.03(2) & ()
Short-span coustruetion, T 126.02(11)
Should (def, 149), B 101.02
Shunting water meters, E 103,08(1)
Side guying, E 126.02(1) (e}
Signal (see communication)
Signaling apparatus, fire and police special supply
circuits for, E 122,01(2) (c)
Signs, clearance from lines, I 123,05(5)
Bigns, danger, B 121.05(3), I 141,02(9)
Signs on poles, B 121,05(3)
Signs, warning
as protective device, B 141,02(8) & (9)
for bridges, E 128.01(1) (¢}
for disconnectors and switches, E 117,05(1),
E 117.06(2)
for equipment under test, & 148.03(5)
for exposed live party, ¥ 141.02(9)
for fire extinguishers, E 111,04
for poles, B 121,06(3), & 128.01(1)(c),
I 128,01(1){c)
for atarting devices, Ii 143,01(2)
for station entrances, B 111,03{1), I 141,02(8)
for traffie protection, & 143.04(8), E 148.0%(2),
E 145,02(8), B 145,03(1)
Simultaneous application of loads, B 126.08(5)
Size of
ground conduetor, I 103,06
lightning arrester ground connection, E 103,10
made electrades, I 103.08(4)
pins, W 126,02(5), K 126,03(5)
services, B! 126.04(5)
Slack in overhead conductors, B 123,01(5)
Slippery floors, E 111.03(2), T} 112.06(1)
Soclets
insulating, B 114,04
Solid enclosure in hazardous lecations, B 112,68(1)
Spacing blocks for crossarms, E 126.03(4)(c)
Span lengths (def. 163), B 101,02, F 126,03(9)
Spanas, averaged, B 125,03(4)
inereased clearance for tong, B 123,08(2),
B 123,04(2)
length of, communication line at railway crossing,
E 126.08(1)(d)2

i
i
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paired conductors, ¥ 126,03(9)
supply line, B 126,02(6){b), B 126.04(4)(b)

Span \Eires, clearances, ahove rails or grounds

insuintors Enr E 128.05(1) & (2)
jointly used poles, B 123.09(5}{c)
on joint poles, E 128,09(1)(a)
Sparking, distance, E 11.02(1)
parts (see mreing parts)
Specialh authori(zatian for station operation,
02(4
permission (def. 154), B 101.02
precautions, supply lines on unusual supports,
B 128.01(3)
supply cireuits for operating signal equipment,
E 122.01{2)(c)
toals, T 143.02(6)

Specially installed cables, B 124.02(1)(a),
B 126.02(7) :

Speed coentrol, T 113.01
Speed limit, motors, E 113.01(3}
prime movers, B 113.01(1)
Spliced poles, E 126.02{1)(d)7, E 126.03(f)(g)
Splices
and taps, K 126.02(6) (e}, £ 126. 03(9)§e)
at crossings, B 126.02{(6) (e}, I5 126.03{9) ()
in supply cables, B 126. 02(7)(3.)3 B 129,07{1)
Spurs or climbers, care and use of, E 148.04(k),
E 146.02(3)
Stairs, antiglip treads for, E 111.03(2)
as supporting surface for workkman, £ 112.05(1)
yuards for, £ 111,03
landings for, & 111,03
Starters (see also euntroliers)
motor control, E 113,01(4)
Starl:mg l'heDStd.tS, I 112.08{1), & 113.06(2),
1i6.05, E 117.01(1)
’Statlon, armngement. Chap, 111
equipment, authorization to work on,
E 142.02{4) (a)
guatding live parts, E 112,05
guarding moving parts, I} 112.08
identification of, I 112.1
in hazardous locatwna, L 112,08
inapection of, E 112,02
lighting, B 111.02
protective grounding, E 112,04, ¥ 113.03,
B 117.09. E 118.06(2), & 119 o4, B 142, 04(4)
wiring for ilumination, I 116.0
working space about, =112, 06
Stations (def. bb) authorization for opemtlon of,
E 101.02, E 142.02(4) (1)
construction of, exists, B 11£.03
floors, E 111.03
rooms, B 111.03
stairs, and ladders, B 111.03
construction precautlons E 112.05(1)
fire protection of, B 111,0.
hazardous conditions i in, B 141, 01{2), 15 112,04(2)
identification of equipment, K 112.
illumination of, B 111,02, E 114. 09 E 118.07
requirements in, E 110. oi
temporary wiring, E 20.13(3)
ventilation of, B 111.01(2)(d}
Statutes affecting electrical construction, I& 2.02(1),
E 02( ) & (), E 12L05@3), T 122, 05,
hap.
Statutory authurlty, B 2,02(1)
Steel supporting structures, E 126.02(1) ()
Steps
pole,Eclleagzanvu above ground, B 128. GL(EY(e),
of conductors from, 1 123.10(1}
metal and wood, E 128.01(1)(e) -
use of, E 143 04(3) B 145 02(2)
Stoppmg devices, B 113,
Storage nbout awltchbual ds,, E 118,01(2}
in supply stations, E 111,01(2)
Storage batteries, Chap. 114
Strain insulators, 1 127.03

Street lighting, B 128,07(5)
drip loop clearance, IS 128.09(5}(d)
Street openings, guarding of, B 142.07(2),
E 145,03(3)
Street railways construction, 15 128.10
grade of conductors, B 124,08(2)
span-wire msuldtors, I 128.056
thied rafls, E 128.10(3)
tracks, separation from ducts and manholes,
B 129.01(1), It 129.01(3), E 129.04, Tb 123,05
tro]leyslzgsuar?u)lg under hridges, B 128, 06{4}{b},

included in transverse load, E 125.03(2) (b}
minimum size, E 126.04(7

supports, B 125. 03(2)(b), B 128.10(1)
suspension of high voltage, & 128.10(6)

Strength of
communication cables, B 126 02(9)
conductor fastening, B 126,02(5)
conductors, E 126.62(6), E 125, 03(9), ¥ 126.04(4)
B 126.0 (5)
construction, minimum requlrementq, T 2,01
foundations, B 126.02(2), & 126.03(2)
guards, B 112,05(2)
guys, 1 126,02(3), B 126 (}3 B 128,03(2)
mesgengers, £ 126 02(
paired communication conducturs, B 126.02(10)
paired conductors over supply lines,
E 126.02(10) (h)1
pmred conductors over trolley conduactors,
| 126,02(10) ()2
pins, B 126, 02(5)(b), E 126.03(6)(b)
poles, B 126.02(1), E 126.03(1), E 126. 04(1)
splices and taps, I5 126 02(6)(&)
steel supporting %tructure, E 126.02(1)(¢)
supply cables, Ei 128,
gupporis at angles, o IZB 02(1} (e
trolley contact conductors, It lZH OZ(E) (f)
wood poles, E 126,062(1) (d)
strength requirements, Chap. 126
Stresses in conductors, B 126.02(6)(d)
magnetic, E 116,02(3)
Strmgmg w1re3 B 142.03{10), E 143,04(10},
T 143,06(5), It 145, 02(7)
Struetural steel, B 126,02(1)(e)
Structure confiict {def. 155), K 101,02, B 124, 02(5)
Struectures, supporting, E 124,04
Substantial (def, 166), T 101,02
Substations (see stations)
fences, It 111.01(4)
Subway and tunnel operation, ¥ 143.08
Suddenly movinéz parts, protection, B 112.03(2),
Supervision of employees, It 142,01(4)
Supply cable, ciassification for grades, E 124 02(1)
strength, ¥ 126,02(7)
Supply equipment (def. 69), & 101.02
separation from communication conductors,
E 123.09(5)
Supply lines {def. 106), E 1{1.02
approaching, B 143.06(4), & 145 02 (4)
branch connections of, Ii 128.06
clearance abave ground and rails, B 123.08
climbing space for, B 123,07
communieation lines used in operation of supply
lines, E 128.09
construclion and maintenanee general, I 121,01,

construction under railways, B 129.02(4), F 128,05
erossarms, B 123.09
grades of, It 124. 03 T 124,04
guarding or !sula.tlon, ¥ 121.05, K 129, 0?
identification of condactors and equipment,
E 123,06(1), & 128.07(1)
inspection and tests, I 121.04
insulators, | 127, 07{2}
joint use, E 122.03
plecauhom while working on, [ 142,02(4)
T 142,08, 1 142.04, ¥ 143,04, B 145.02(6)
relutlva levels E 122.01 ( Yo
short-span conqtructlon T 126.02(11)
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Supply systema
operating rules for, Chaps. 141 and 142
Supporting conductors on trees, E 128,01(3)
structures, geade of, B 124.04
Supports (alzo gee ioundatlons)
battery rooms, E 114.0
ﬁexible. E 126. 02(1)([)2
for cable, I} 129.03(7)
for contact conduetor, K 12503(2), E 128,05,
T 128.10(1)
for lnt“gaém}lductorﬁ and generator leads, & 116,02

for theostats and resistance devices, I 115.06

insulating conductors, B 116.05(2)

joads on, E 125,0

safe for wmlcman, E 142,01(9), B 143.04(2),
B 145,01{4), B 145.02(1)

unsafe, E 143.04(4)

Suspension for ptrect lights, B 128.07(6}{d)
Suspension insulators
increased clearances for E 123, 03(2) I 123.04(2)
material for street lamps, B 128.07(5) (d)
Switch (def, 167), E 101,02
Switchhoards and panelboards (def, 168), E 191.02,
Chap, 118
accessibility of, B 118.01(3} & (4)
arrangement of, 1 118.01(4), E 118.04, E 118.07(2)
bare parig, B 118,05(1
care about, employees, B 143,01(2)
dead-front, B} 118.07(2)
equipment, ¥ 118,08
frames, i 118,06
fuses, It 118.06(2)
grounding, K 118.06
guarding hveEPnrts, BE 118 o7
handling of, T 148,01
identification of equlpment, B 118,04
iHumination, B 118.02(2)
instruments, B 118, 03, T} 118.08
location, E 118,01(1)
material, B 118.02
plug-type, B 118.07(2)
separation of bare parts on, ¥ 118.05{1}
spaces around, I 118.01(2)
spacings, B 118,05
wiring on, E 118,04
Switch cells, illumination of, 15 111,02
in supply stations, K 111.02, E 117.02
Switehes (def, 167) and circuit breakers, B 102,01,
Chap, T 117
accessibility and arrangement, I 121.07(1)
accidental operation, B 117,01(2), B [17.05(2)
ahend of fuses, & 117.0
air break, B 1117. 05(3)
al:gnment., E 117.06¢4)
arrangement of, I 117.01{1}, Il 121,07
blades dead, 117.01(2)
capacity of, B 117.05
closing, B 117.01(2}
constrietion of, for good contacts, It 117.05(4)
frame on rotating equipment, E 118, 02(3)
grounding, B 117.04, E 117.09
guarding, B 117.10
in battery rooms, I 114,06 -
identification, B 117.01(1), I 118,04
indieating, E117,0101}, F 121,07(2)
"in grounding conductors, K 108.06(1)
in manholes, & 129.07(2)
igolation, 1 117,02
knife, T 117.01(2)
Eucatlon E 117.01(1}, & 117 0z, 5 117.03
locking or blocking of, E 1 7.05
oil, It 111,05, I0 117, 02 1‘. 117 05(8)
on’ poles, It 128,07(%)
on switehboards, E 118,01{4)
opening and closing, B 142.03(6)
operation by employees, B 142.03, 18 1438.01(7),
I 143.02(4), T 143, 08(10)
position, E 121. 07(3)
remote control, 1 117,02
suitability, B 117.06(1)
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used as grounding devices, E 117,04
where required, ¥ 117.03
System ground wire, E 108.02(2)(b} and (2}(c)3

T

Tables
clearance
from live parts, B 1!2.05(1}. T; 142.03(3)
underground risers, 15 123.03(3
vertical and lateral conductors, E 128.10(4)
wires crossing wires, ¥ 123,04(1)
wires {rom, bndges, E 123.05(4)(a)
buildings, B 123.06(3)(d)
ground or rails, E 123.03
suppoerts, B 123.06(1){(c)
climbing space, E 123.07(5) ()
erossarms separation, B 123.09(1)(x)
size, B 126,02(4)(d)
depth of setting poles, B 126,02{2}(b}2
foundation for poles, strength, B 126.02(2) (b)2
grades of construction, communication eonduc-
tors, B 1240
at muftipie crossings, B 124.02(4)
supply conductors, 5 124,03
guys, strength for grades B and C, E 126.02(3) (e)
for grade D, E 126,03(3)
horizontul elearances and separations, 1 123,06.(1)
tHumination intensities in stationy, I 111,02
insulator test voltage, Il 127.05
isolation by elevation, E 112.05(1)
loading specifications, 1 125,
messun%er communication cablns, size,
26.03(10){a}
pole getting depths, B 126.02(2){b)2
sags of communication conductors, copper and
steel, E 126.08(9) (d)
service ler\ds sags, I_‘. 126.04(5){c)
slzes, B 126.04 {5
steel poles, L/R rallo, E 126,02(1)(e)6
thickness of metat, & 126,02(1)}{c)b
unit stresses, I 126, 02(1)(c}4
vertical elearmnces and separations, E 123,09(1)
wood poles, sllowable stresses, B 126.02(1) (d)4
depth of setting, B 126,02(2}{b)2
strength of grude Ty, B 126.08(1) (a)
ultimate stresses, B 126.62(1)(d)8
working space about live parts, T 112,05(F)
Tag (def1159),( 101,02, It 141.02(6)(n)5,

distinctive chnmcter E 142,04(3)
removal of, E 142,04 (
use of, b 117, 06(2), | 141 02{6) (4)5, B 141,02(10},
¥ 142.02(6), 1§ 143,01(2)
Tagging, circuits, 1 142. 02( )
open disconnects, E 142,04{8)
Tapes or ropes, B 142.03(1)(e)
Taping ends and _tointa, 116.06, T 143,02¢2)
Taps, flying, E 123.02(2)
by crossing spans, B 126,02(6){e), B 126.03(9}(e)
Temperature
of rheostats and resistunce devices, T 115.06
protection agalnst excessive, B 116.02(5)
Temporary decorative I1ghting, E 121,04(3)
Temporary inastallations, B 20,13
modification of rules, B 20,13(3), I} 141.01{1)(c)
waiver for, It 20,15(3)
wiring, disconnection of, I 143.08(12)
for subway constructmn E 143.08(12}
Tensions in, eable mesaengers, E 126.03(10) (b}
conductors (def, 160), IS 101,02, B 126.02(6){d)
Terminals bases, B 113.04(1)
constructlon, K 129.08(4
Testing, B 143.08
und lelcmf Hive cables; I 143.07(8)
for gas, It 143,07(3), I3 145.03{2)
for grounds, ¥ 103, 09 058(3) -
of cables to determine 1E ahve, E 143.07(8)
of equipment, £ 122,02(2)
of lines and equipment, I 121.04(1){c)
of geries lamp cirenits, B 143.05(5)
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of structures before elimbing, B 148.04{2)
operationg, E 143,03
rooms, B 20.13(4)
Tests for Insulators, B 127.05, B 127.06
steel towers, 15 £26,02(1){e)7
Thermal protection of conductors, & 116,02
Thiekness of steel, B 126.02(1)(e)3
Third-rail collector
guarding or igolating, E 128.10(3)
Through bolls, I 123.10(6}{(d}, B 123.10(7){d)
Tie wires and {astenings for communication
lines, 1 126.03(8)
supply lines, E 124,04(3), I¥ 126.02(5) {a)1
special cases, B 126,02(2) (a}
T'oe boards for, floors, 111,03
plﬂL[ormﬂ, I I11.03
stairs, B 111,03
surfaces above live partg, & 112.05(3){(g)
Tools, T 143.02(6)
Top diameter _
communication poles, Ii 126.03(1){)
supply poles, B 126.02(1)(d)1.
Totally onclosed motor (def. 67), B 101,02
Touching equiprment, B 143, OG(EJ, L 145.02(5)
Touching live pacts, E 142.03(1){(a)
Towers (see poles)
Traﬁic, protectlon of, E 142.02{(8), B 143.04(8),
B 145.02(8)
I‘ransformm Chap, 115
general, Chap 1156
grmmdmg E 103, 04(&) ¥ 115.02, 1§ 115.08,
I 121,05, B 121,06
guarding, E 112.0.; E 121,05, K 121,08,
I 128.07(2), B 128 07 (6)
instaliation of, E 111.05, T 115.02, E $15.04,
E 123.09, T 128,07
interconnection, B 103.02
location, E 111.05(2), T6 115.04
on poleq, I 128.07 )
vault {(def. 164), E 102,01, E 115.04, 0 116.08
‘I'rangmigsion lines (see Bupply lines), Part 2
‘Transverse loading {sce ioudm;,) ¥ 125,03(2)
averaging span leagths, B 3
speeial requirements, 1 126. 02(1) (e)
strength {line su porh), B 126,02(1) (e},
I 126.02(1(d)1, K 126.08(1)
threa poles, I 126.02(1)(a)
‘T'raps for drainage pipes in manholes, B 129,03(3)
Trees
attaching conductors to, B 128.01(3)
falling, B 128,02
tines in, E 123.02(G}
protection from, It 125.02
trimming, B 128.02
Trolley contact conductory (see conductors)
attached to bridges, 1§ 123.05(4)
clearance above rails and aground, E 123,03
grade of, I 124.03(2)
guardmg, E 123.05(4)(h)
at railway crossmgq, I:. 128,10(4})
under bridges, B 128.10(6)
high voltage, B 128. 10(2)
insulation for, B 128.056(2)
minimum size, 18 126.02(6){f)
on jointly used poles, T 125.03(2)(b)
supports, B 128.10(1)
third rails, protection of, T 128.10{3)
Trolley feeders, B 122.01(2) (a), I 123.04(1)
B 124.04@2)
Trouble, reporting o chief operators, 15 143.01(8)
Tunnel working on, £ 143,08
Twisted pair (sce p‘nred conductors)
Two wlq‘riigaen rvéqmred T 141, 02{2), . 142,034},
Type of gunrds, 1 112,05(3

U

Vltimute fiber stresses, wood poles, B 126.02(1) ()3
Ultimate strength of

steel, B 126.02(1)(c)4

wood poles, B 126,02(1) (d)3
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Underground
cables and lines, Chap. 129
conduit and duets, Chap, 129
lines, communication operating rutes, Lhap 45
crossings under raiflway, E 128,02(4)(b)
operation, B 143.07
risers, B 128.03(8), B 129, 08(3)
systems, commuuication, operation of, Chap. 145
focation of, B 128.01(1)
supply operation of, E 143.07, Il 143,08
Under voltage protecbmn, E 113.01(4)
Unguyed supports ‘at raiiroad crossings, E 125.04(3)
Uniformity with existing construction, B 20,18(2)
[Fnqualified worlkman, I8 141.02(3)
Unsafe supports, I 143.04(4)
Urban districts (def. 165), E 101.02
grade of conductors, 1 124,08
se of
uppri\red Tnterial and construection methods,

rround ag pacl of circuit, B 121 08(8)
of guy insulators, i 128, w2
Utilization equipment (def. 166), 15 101,02

v

Vapor-tight {def, 157), & 101,0
Vault, transformer (def, 164), DIOI 02, £111.03{13),
B 115,04, £ 117.03
Ventilated (def. 168), E 101,02
Ventilation of battery rooms, I 114,03
manholes, T 129,063(4)
mator compartment, I 113, OB§2)
station, I 111.01(2), B 111.05(2), 13 115.04
Vertical clearance of wires, ahove ground and rails,
i}

1
increase, F 123. 03(2)
increage for suspension insulators, B 123.08(2)
increase for veltage, B 123,03(2)
Vertical conductor (duf 169) (sec conductors),
I 101.02, B 123.10(4)
urrangement of I 123.09(2}(b)
clitnbing space, | 123 IJ ( )]
sepnrations for, B 123
Vertical loading, I 126, 03(1), 1 126.03(5)
Vertical separations of
condaetors and noncurrent-carrying parts,
B 123.09(5)
conductors on, same pole, £ 123.09(2)
racks, B 123.06 (1)(d)
line conductors on horizontal crossarms,
E 128.09(2)
Visitors, ¥ 141.02(3)
Voltage (def, 170), ¥ 10£.02
increaged clearance for, B 123,08(2} (b},
T 123,042} (b), B 123.06(1}{b)

W

Waiving rules, I 20.13
Warning employees, B 142,01(2)
Warning 51gns {see sipns), T 121,06(3),
7 128.01{1){e), I5 141.02(8)
warnings and bamers, £ 143,03(5)
Watchman at manholes, B 143.07(4), E 145, 03(3)
Water pipe connections, E 108.07(1), T 103,08
‘Water pipe grounds, T 103,07(1)
Water systems groundmg, E 103.07(1),*53103.08
{imited, & 103.058(1)
Water tlght {def, 171), E 101,
Weather conditions, E "T11. 01(2) F 125,01, & 125,02
Weatherproof (def, i72) N 101.02
cases, B 111, 01(2}
Well casing grounds on, It 103.08(1)
Width of working space, It 112.06(2)
Wind pressure, B 125,02
Wires
connecting lightning arresters E 119.08
hundling, B [42.03(8),{9 )
protection from falling, I} 142 UZ(&J (by
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stringing of, W 142.03(10), E 143.06(6),
E 145.02(7)

vertiﬁ}nl elearance, above ground and rails,
Wiring
diagram for, equipment and lines, & 141.02(4)
for illumipation, E 116.0
lightning arrester grounds, E 119,03
on switehboards, arrangement, & 118.01{3} &
(4), & 118.05¢1)
Wood, molding, use of, B 103.06(3), E 128.10(8),
E 123.10{4) (b), I 123.10(6)
poles, B 126.02(1)(&1}, E 126.08{1), F 126.04(1)
allowable fiber, stresses, 1 126.02(1)(d)8
guys, B 126.02(3)
longitudinal strength, E 126,02(1) ()2
minimum sizes, £ 126,02(1)(d)6
spliced, B 126.02(1)(d)7
top diameters, I 126.02(1) (d)6
ultimate fiber stresses, ¥ 126,02(1)(d)3
Working space, E 123.,0
about equipment, T 11 01, & 112.05(1),
E 112.060) & (2), £ 118, 02(4), E 115.05
about lightning arresters, E 119.01(2), K 119.02(2)
about switchboards, B 118.01{2) & (4), E118,07(3)

dimensions, i 123,08(2)

olevated parts, B 112,06(3)

exits from, B 111.03{4)

headroom for, I 111,03(6)

height, B 123.08(4) ()

in manholes, E 129 03(2}{b)

in stations, F 112,06

Iateral (def 100 & 101), T 101.02, K 123,08

lHghtning arrester% E 119, 01(2), E 119. 02(2)

location, i 123.4

ohstruction of, by conductors, E 123.08(3),
E 123.10(%)

on poles, B 123.08(2) & (4}, B 123.10{1},
T 128.07(1) & (4)

where required, E 112,06(1)

width, I 112,06(2}

Workman’s request, 1 142,04(2)
Workmen, position, E 142.03(7)

protection of, by disconnectors, E 142,02(9)
requl}li':ements (i;(;))r two, B 141.02(2), E 142, 03(4),
unqualified, £ 141.02(8)

Work on circuits, I 118.06(2)

on live Lines, B 141.02(2)
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