PUBLISHED DOCUMENT PD IEC TR
61328:2003

Live working —
Guidelines for the
installation of
transmission line
conductors and
earthwires — Stringing
equipment and
accessory items

ICS 13.260; 29.240.20; 29.260.99

-l
5l

NO COPYING WITHOUT BSI PERMISSION EXCEPT AS PERMITTED BY COPYRIGHT LAW

OIS eI
British Standards

Full document details: PD IEC TR 61328:2003


http://www.avadocuments.com/doc/pd-iec-tr-61328-2003
http://www.avadocuments.com/doc/pd-iec-tr-61328-2003

PD IEC TR 61328:2003

This Published Document was
published under the authority
of the Standards Policy and
Strategy Committee on

22 May 2003

© BSI 22 May 2003

ISBN 0 580 41855 3

National foreword
This Published Document reproduces verbatim IEC TR 61328:2003.

The UK participation in its preparation was entrusted to Technical Committee
PEL/78, Tools for live working, which has the responsibility to:

— aid enquirers to understand the text;

—  present to the responsible international/European committee any
enquiries on the interpretation, or proposals for change, and keep the

UK interests informed,;

— monitor related international and European developments and
promulgate them in the UK.

A list of organizations represented on this committee can be obtained on

request to its secretary.

Cross-references

The British Standards which implement international publications referred to
in this document may be found in the BSI Catalogue under the section entitled
“International Standards Correspondence Index”, or by using the “Search”
facility of the BSI Electronic Catalogue or of British Standards Online.

Summary of pages

This document comprises a front cover, an inside front cover, IEC TR title page,
pages 2 to 66, an inside back cover and a back cover.

The BSI copyright date displayed in this document indicates when the

document was last issued.

Amendments issued since publication

Amd. No.

Date

Comments

Poeecuments

Full document details: PD IEC TR 61328:2003

Document Sharing Hub


http://www.avadocuments.com/doc/pd-iec-tr-61328-2003
http://www.avadocuments.com/doc/pd-iec-tr-61328-2003

PD IEC TR 61328:2003

RAPPORT CEl
TECHNIQUE IEC

TECHNICAL TR 61328
RE PO RT Deuxiéme édition

Second edition
2003-03

Travaux sous tension —

Lignes directrices pour l'installation

des conducteurs et cables de garde

des lignes de transport —

Equipement de déroulage et accessoires

Live working —

Guidelines for the installation of transmission
line conductors and earthwires —

Stringing equipment and accessory items

l E Numéro de référence
Reference number

L CEI/IEC/TR 61328:2003

Documents

Document Sharing Hub

Full document details: PD IEC TR 61328:2003


http://www.avadocuments.com/doc/pd-iec-tr-61328-2003
http://www.avadocuments.com/doc/pd-iec-tr-61328-2003

PD IEC TR 61328:2003

CONTENTS

FOREWORD ...ttt ettt et et et et et et et e e e aan s 4
INTRODUGCTION ...t ettt ettt e e et e e et e e e e e et e et e e eennns 6
S T o7 0 o 1= 3PP 7
2 NOIMaAtiVe TEfEIENCES et e 7
3 Terms and definitioNS ... e 8
4  Understanding the hazard — BasiC theory ... 22
4.1  Electric field induction from nearby Circuits...........ooooviiiiiiii e, 22

4. 1.1 INAUCEA VOIAGE . e 22

g O | o [0 Te Yo I o o =Y o | 23

4.2 Magnetic field induction from nearby Circuits ............ccoeeeiiiiiii e, 23
4.2.1 INAUCEA CUITENT L.t 23

4.2.2 INdUCEd VOIAGE - e 24

5 Conductor stringing methods and equipmMeNnt ..o 24
5.1 Slack stringing Method ... ... 24

5.2 Tension stringing method ... 25

5.3  Stringing eqUIPMENT ... 26
B.3. T T ONSIONEIS et 26

D32 PUIIEIS e 27

5.3.3  REEIWINAEIS ..o 29

5.3.4  ReEeI StaNdS . .oeiiiii e 30

5.3.5  Pilot rope PUILET ... 30

5.3.6  Pilot rope, PUING FOP .. e 30

5.3.7  SNGING DIOCKS ....iiti 31

5.3.8 Stringing block earth...........coiiiiii 33

5.3.9 RUNNING @arth . ..o e 33

LTS i O I 070 o Lo I8 o3 o o7 | Lo PP 33

5.4 COMMUNICATIONS . et 36

6 Special earthing requUIremMENtS ... e 37
6.1  Work site earthing SYStemS. . ... 38
6.1.1 Use of earth rods ..o e 38

6.1.2 EqUIipmMent €arths ..o 39

6.1.3 Earths for conductor, earthwire, metallic and synthetic rope ...................... 39

6.1.4 Earths for earth mat, conductors or earthwires ...........c..cooiiiiiinin . 39

6.1.5 Earths for mid-span joining of conductors or earthwires..............c...c...c.... 40

6.1.6 Earths for clipping in the conductors or earthwires..............cocooeieiiiiiinnnnn. 40

6.1.7 Earths for installation of jumper loops for the conductor............................. 40

6.1.8 Stringing block earths ... 40

6.1.9  Earth mat .o 40

6.2 General procedures and use of earthing systems .............cooiiiiii 41
6.2.1  GeNEral PrOCEAUIES .. ...ttt eens 41

6.2.2 Installation of the pilot or pulling rope ...... .o 42

6.2.3  Stringing of CONAUCIONS ......couiiii i 43

6.2.4 Splicing of CONAUCIOIS .....iviiiiiii e 44

6.2.5 Sagging of CONAUCTIOIS .......iiuiiii 45

6.2.6  Clipping-in CONAUCTOIS .. ..iviiiiie e e eee s 45

2

Full document details: PD IEC TR 61328:2003

Documents

Document Sharing Hub


http://www.avadocuments.com/doc/pd-iec-tr-61328-2003
http://www.avadocuments.com/doc/pd-iec-tr-61328-2003

PD IEC TR 61328:2003

6.2.7 Dead-ending and installation of jumper 100PS ........ccovviiiiiiiiiii e, 46
B.2.8 S PACING ittt e 47
6.2.9 Special work on CoONAUCTONS ....vuiiiiiii e 47
B.2.10 FUBIIING ooeiie e 48
7 Testing Of @QUIPMENT .. o e 48
7.1 NUMDBEr Of tYPe 1ESTS 1ottt e 48
7.2 TYPE ST SO U et 49
7.3 Type test acceptance CriterioN ... ... 49
Annex A (normative) Choosing the size of earths, earth cables and bonds........................... 66
Figure 1a — PiCtOrial VIEW .. ...t e e e 50
Figure 1b — DiagrammatiC VIEW . ... e e e 50
Figure 1 — Electric field induced voltage on a parallel conductor ..............ccoooviiiiiiiiiiiieen. 50
FIgure 2a — PiCtOrial VIEW .. ... e e e e 51
Figure 2b — Diagrammatic VIEW .......c..iiiiii e e 51
Figure 2 — Electric field induced current on a parallel conductor...............coooiiiiiiiiiii e, 51
Figure 3a — Two earths on new conductor allow circulating current to flow............................ 52
Figure 3b — Circulating currents with multiple earths ..., 52
Figure 3 — Magnetic field induced current on a parallel conductor...........ccoccoviiiiiiiiiiiinn, 52
Figure 4a — Open circuit voltage with one earth only ..., 53
Figure 4b — Temporary earths to be applied and removed sequentially ....................ooooieni. 53
Figure 4 — Magnetic field induced voltage on a parallel conductor...........c..ccooeiiiiiiiinnn, 53
Figure 5a — Slack stringing method — Stationary reel ... 54
Figure 5b — Slack stringing method — Rolling reel ..o, 55
Figure 5 — Slack stringing Method ... 55
Figure 6a — Installing the pilot rOPES ... 56
Figure 6b — Installing the earthwire ... 57
Figure 6¢ — Installing pulling rope in first phase .........cccoiiiiiiiiiiii e, 58
Figure 6d — Installing conductor in first phase .........cccooiiiiiiii e, 59
Figure 6 — Tension stringing mMethod ... 59
Figure 7a — Equipment or conductor earth system — Type A.. ..o 60
Figure 7b — Running earth system — Type B......ooiiiiiii e 60
Figure 7c — Earthing system for conductor compression joints — Type C.......occoevviiiiiiinnnnnnn. 61
Figure 7d — Earthing system for clipping in conductors — Type D (two conductors per
PRASE SNOWN) Lot 61
Figure 7e — Earthing system for conductor jumper loops — Type E ...cooveiniiiiiiiiiiiii, 62
Figure 7f — Earthing system for stringing block earths — Type F ..o, 62
Figure 7g — Typical earth mat — Type G ..o 63
Figure 7 — Earthing SYStems ..o 63
Figure 8 — Typical test set-up for stringing block earth .............ccoooii i, 64
Figure 9 — Typical test set-up for running earth............ooooiii e 65
Documents

Document Sharing Héjb

Full document details: PD IEC TR 61328:2003


http://www.avadocuments.com/doc/pd-iec-tr-61328-2003
http://www.avadocuments.com/doc/pd-iec-tr-61328-2003

PD IEC TR 61328:2003

INTERNATIONAL ELECTROTECHNICAL COMMISSION

LIVE WORKING -
GUIDELINES FOR THE INSTALLATION
OF TRANSMISSION LINE CONDUCTORS AND EARTHWIRES -
STRINGING EQUIPMENT AND ACCESSORY ITEMS

FOREWORD

1) The IEC (International Electrotechnical Commission) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of the IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, the IEC publishes International Standards. Their preparation is
entrusted to technical committees; any IEC National Committee interested in the subject dealt with may
participate in this preparatory work. International, governmental and non-governmental organizations liaising
with the IEC also participate in this preparation. The |IEC collaborates closely with the International
Organization for Standardization (ISO) in accordance with conditions determined by agreement between the
two organizations.

2) The formal decisions or agreements of the IEC on technical matters express, as nearly as possible, an
international consensus of opinion on the relevant subjects since each technical committee has representation
from all interested National Committees.

3) The documents produced have the form of recommendations for international use and are published in the form
of standards, technical specifications, technical reports or guides and they are accepted by the National
Committees in that sense.

4) In order to promote international unification, IEC National Committees undertake to apply IEC International
Standards transparently to the maximum extent possible in their national and regional standards. Any
divergence between the IEC Standard and the corresponding national or regional standard shall be clearly
indicated in the latter.

5) The IEC provides no marking procedure to indicate its approval and cannot be rendered responsible for any
equipment declared to be in conformity with one of its standards.

6) Attention is drawn to the possibility that some of the elements of this technical specification may be the subject
of patent rights. The IEC shall not be held responsible for identifying any or all such patent rights.

The main task of IEC technical committees is to prepare International Standards. However, a
technical committee may propose the publication of a technical report when it has collected
data of a different kind from that which is normally published as an International Standard, for
example "state of the art".

IEC 61328, which is a technical report, has been prepared by IEC technical committee 78:
Live working.

This second edition cancels and replaces the first edition published in 1995. It incorporates
some technical changes to update work methods and procedures. It also expands the
information on general procedures and use of earthing systems, emphasizing pre-work check
of equipment, pre-work instruction and the need for trained operators.

The text of this technical report is based on the following documents:

Enquiry draft Report on voting
78/433/DTR 78/484/RVC

Full information on the voting for the approval of this technical report can be found in the
report on voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.
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The committee has decided that the contents of this publication will remain unchanged until 2010.
At this date, the publication will be

* reconfirmed;

* withdrawn;

» replaced by a revised edition, or
*+ amended.
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INTRODUCTION

With the increased difficulty of de-energizing existing overhead lines, installing conductors or
earthwire in circuits nearby creates hazards requiring special considerations particularly with
regard to earthing and bonding. Also, protection must be provided againstinduced static
charge due to atmosphere conditions, lightning strikes, or accidental energization.

These potential electrical hazards demand that certain requirements be observed when
choosing equipment and work methods for the protection of personnel or equipment.

This Technical Report has been prepared in accordance with the requirements of |JEC 6147
where applicable.
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LIVE WORKING -
GUIDELINES FOR THE INSTALLATION
OF TRANSMISSION LINE CONDUCTORS AND EARTHWIRES -
STRINGING EQUIPMENT AND ACCESSORY ITEMS

1 Scope

This Technical Report provides recommendations for the selection and testing where
necessary of conductor stringing equipment and accessory items used for the installation of
overhead conductors and overhead earthwires.

Procedures are recommended for proper earthing in order to protect equipment, components
and personnel from the induced or fault currents which can result in some circumstances.

The equipment under consideration in this Technical Report is used for transmission voltages,
which are usually considered to be 100 kV and above, but may be as low as 60 kV. Many of
the requirements and tests stated apply also to equipment used in distribution systems with
less than 100 kV.

2 Normative references

The following referenced documents are indispensable for the application of this document.
For dated references, only the edition cited applies. For undated references, the latest edition
of the referenced document (including any amendments) applies.

IEC 60050(466):1990, International Electrotechnical Vocabulary (IEV) - Chapter 466:
Overhead lines

IEC 60050(651):1999, International Electrotechnical Vocabulary (IEV) — Chapter 651: Live
working

IEC 60743:2001|, Live working — Terminology for tools, equipment and devices

IEC 61230, Live working — Portable equipment for earthing or earthing and short-circuiting

IEC 61477:2001), Live working — Minimum requirements for the utilization of tools, devices and
equipment
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3 Terms and definitions

Terminology for equipment and procedures associated with the installation of overhead
conductors and earthwires varies widely throughout the utility industry. See also
IEC 60050(466), IEC 60050(651), and |[EC 60743 for supplementary definitions

For the purpose of this Technical Report, the following definitions apply.

3.1

aerial platform

lineman's platform, dead-end board, dead-end platform, platform

device designed to be attached to the tower, boom tip of a crane, or aerial lift to support
workmen in an elevated working position. It is normally used for dead-ending work

3.2

anchor

anchor log, deadman, sledge, snub

device that serves as a reliable support to hold an object firmly in place

NOTE The term anchor is normally associated with cone, plate, screw or concrete anchors, but the terms snub,
deadman and anchor log are usually associated with pole stubs or logs set or buried in the ground, to serve as
temporary anchors. A sledge with blocks of concrete sitting on top of the ground and of sufficient weight to hold the
load has also served as a temporary anchor. These temporary anchors are often used at pull and tension sites.

3.3

anchor site

location along the transmission line where anchors are placed to temporarily hold the
conductors in order to facilitate splicing, pulling or tensioning work

3.4
birdcaging
opening up of the outer layers of a conductor to form a bulge in the conductor

NOTE This usually occurs with multilayer large diameter conductors as they are passed through the tensioner
bullwheels. Birdcaging may be controlled by increasing the tension in the conductor as it leaves the reel stand.

3.5

block

tackle

device designed with one or more sheaves, a synthetic plastic or metal shell, and an
attachment hook or shackle

NOTE When a rope is reeved through two of these devices, the assembly is commonly referred to as a block
and tackle.

3.6

bond

equipotential connection, connection

electrical connection putting various exposed conductive parts at an equal potential

NOTE Bonding is used to bring all personnel and objects in the work area to the same potential.
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3.7

bucket

basket

device designed to be attached to the boom tip of a line truck, crane or aerial lift to support
workmen in an elevated working position

NOTE It is normally constructed of fibreglass to reduce its physical weight, maintain strength and obtain good
dielectric characteristics.

3.8

bullwheel

wheel incorporated as an integral part of a puller or tensioner to generate pulling or braking
tension on conductors or pulling ropes, through friction

NOTE A puller or tensioner normally has one or more bullwheels incorporated in its design. The physical size of
the bullwheels will vary depending on the diameter of conductor or rope to be used. The wheels are power driven
or retarded. Tensioner bullwheels are usually lined with polychloroprene or polyurethane. Puller bullwheels usually
have hardened steel grooves.

3.9
circuit (of an overhead line)
conductor or system of conductors through which an electric current is intended to flow

[IEV 466-01-07]

NOTE In transmission and distribution lines, a circuit usually consists of three phases for a.c. lines, and two
phases for d.c. lines.

3.10

clearance

minimum separation between two conductors operating at different voltages, between
conductors and supports or other objects, or between conductors and the earth

3.1

clipping-in

clamping-in, clipping

transferring of sagged conductors from the stringing blocks to their permanent suspension
positions and the installing of the permanent suspension clamps

3.12

clipping offset

calculated distance, measured along the conductor from the plumb mark to a point on the
conductor at which the centre of the suspension clamp is to be placed

NOTE When stringing in rough terrain, clipping offsets may be required to balance the horizontal forces on each
suspension structure.

3.13

compression joint

conductor splice, sleeve, splice

tubular compression fitting designed and fabricated from aluminium, copper or steel to join or
terminate conductors or overhead ground wires

NOTE It is usually applied through the use of hydraulic or mechanical presses. However, in some cases explosive
type joints are utilized.

3.14

conductor

cable, wire

component intended to carry electric current. A wire, usually bare, or combination of wires not
insulated from one another, suitable for carrying an electric current. A conductor may be bare
or insulated
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3.15

conductor bundle

set of individual conductors connected in parallel and disposed in a uniform or non uniform
geometrical configuration, that constitutes one phase or pole of a line

[IEV 466-10-20, modified]

NOTE Each conductor of the phase is referred to as a subconductor. For example, a two conductor bundle has two
subconductors per phase. The subconductors may be arranged in a vertical, horizontal, square, round, or other
suitable configuration.

3.16

conductor car

cable buggy, cable car, conductor trolley, line car, spacer buggy, spacing bicycle, spacer cart
device designed to carry workmen and ride on sagged single or bundle conductors, thus
enabling them to inspect the conductors for damage or install spacers, dampers or other
attachments, where required

NOTE These devices may be manual or powered.

3.17

conductor grip

Chicago grip, conductor clamp, come-along, come-along clamp, Klein, pocketbook grip

device designed to permit the pulling or temporary holding of the conductor without splicing
on fittings, eyes, etc.

NOTE The conductor grip permits attachment to a continuous conductor where threading is not possible. The
design of these grips varies considerably. Most common grips are those which utilize an open sided rigid body with
opposing mobile jaws and a swing latch. In addition to pulling or temporary holding of conductors, this type is
commonly used to tension guys and, in some cases, pull or temporarily hold wire rope. Another popular grip
(especially for large conductors, and high holding tensions) is the come-along grip which incorporates a bail
attached to the body of a clamp which folds to completely surround and envelop the conductor. Bolts are then used
to close the clamp and obtain a grip.

3.18

conductor lifting hook

conductor hook, lifting shoe, conductor lip

hook, normally lined with synthetic material, to protect the conductor, and designed to permit
the lifting of conductors from a position above them, normally during clipping-in operations

NOTE Suspension clamps are sometimes used for this purpose.

3.19

conductor thermometer

accurate thermometer permanently attached to a short sample of conductor used to determine
ambient temperature for correcting sag charts to actual conditions during the sagging
operation

3.20

conductor trimmer

tool used to trim the aluminium wires from around the core of ACSR (aluminium conductor
steel reinforced) conductors in preparation for the splicing process

3.21

connector link

pulling rope connector, link, peanut

rigid link designed to connect pulling ropes and usually designed to pass through the grooves
of bullwheels on the puller when under load

NOTE It will not spin to relieve torsional forces.
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3.22

crossing structure

guard structure, H-frame, rider pole structure, scaffolding, temporary structure

structure built of poles, tubes, or other specialized equipment such as a crane, sometimes
using rope nets

NOTE Crossing structures are used whenever conductors are strung over roads, power lines, communications
circuits, highways or railroads and normally constructed in such a way as to prevent the conductor from falling onto
or into any of these facilities in the event of equipment failure, broken pulling ropes, loss of tension, etc.

3.23
dead-ending
procedure which results in the termination of conductors at an anchor structure

3.24

de-energized

dead

at a potential equal to or not significantly different from that of the earth at the worksite

[IEV 651-01-15, modified]

3.25

dynamometer

load cell

device designed to measure mechanical loads or tension on conductors

NOTE Various models are used to tension guys or sag conductors.

3.26

earth

ground

conducting connection by which an electric circuit or equipment is connected to the earth, or
to some conduction body of relatively large extent that serves in place of the earth

3.27

earth cable

ground cable

flexible conductor usually of stranded copper with a transparent cable protective sheath, and
attached at both ends to clamps, designed to connect conductors or equipment to earth or to
an earth mat

[Definition 15.1 of JEC 60743, modified]

3.28

earth clamp

ground clamp

component for connecting an earthing cable, short-circuiting cable or connecting cluster to an
earthing conductor or an earth electrode

[IEV 651-14-07 and definition 15.6 of |[EC 60743]

NOTE The earth clamp is used for making connections between the conductors, stringing equipment, pulling/pilot
ropes, and the earth.
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3.29

earth mat

counterpoise, earth grid, ground gradient mat, ground mat

system of interconnected bare conductors arranged in a pattern over a specified area on, or
buried below, the surface of the earth

NOTE Normally, an earth mat is bonded to earth rods driven around and within its perimeter to increase its
earthing capabilities and provide convenient connection points for earthing devices. The primary purpose of the
mat is to provide safety for workmen by limiting potential differences within its perimeter to safe levels in case of
high currents which may flow if the circuit or conductor being worked became energized for any reason. Metallic
surface mats and gratings are sometimes utilized for this same purpose. When used, these mats are employed at
pull, tension and midspan splice sites.

3.30

earth rod

earth electrode, ground electrode

rod driven into the earth to serve as an earthing terminal, such as a copper-clad steel rod,
solid copper rod, or galvanized steel rod

NOTE Copper-clad steel rods are commonly used during conductor stringing operations to provide a means of
obtaining an electrical earth using portable earthing devices.

3.31

earthwire

groundwire, shield wire, skywire, static wire

conductor connected to earth at some or all supports, which is suspended usually but not
necessarily above the line conductors to provide a degree of protection against lightning strokes

[IEV 466-10-25]

3.32

earthing stick

earthing pole, ground stick

device comprising an insulating stick equipped with a permanent or detachable coupling for
installing line clamps, short-circuiting bars, or conductive extension components

[IEV 651-14-10 and definition 15.8 of |EC 60743]

NOTE The earthing stick is made of fibreglass, reinforced plastic or similar, with a particular, highly resistant
connection and is of sufficient length to allow safe gripping and installation of earth clamps.

3.33

earthing system

ground system

system consisting of all interconnected earthing connections in a specific area, such as a pull
section

3.34

electromagnetic field induction

electromagnetic coupling

phenomenon that produces both an induced voltage and current

NOTE 1 When the predominant effect is due to voltage, this is known as electric field induction.

NOTE 2 When the predominant effect is due to current, this is known as magnetic field induction.

3.35

electric field induction

capacitive coupling

process of generating voltages and/or currents in a conductive object or electrical circuit by
means of time-varying electric fields
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3.36

energized

alive, current-carrying, hot, live

at a potential significantly different from that of the earth at the worksite and which presents
an electrical hazard

NOTE A part is energized when it is electrically connected to a source of electric energy. It can also be energized
when it is electrically charged under the influence of an electric or magnetic field.

[IEV 651-01-14]

3.37
equipotential
set of points all of which have the same potential

3.38

equipotential work zone arealsite

work zone where all equipment is interconnected or bonded by jumpers, earths, earth rods
and/or mats that will minimize voltage differences between all parts of the zone under worst
case conditions of energization

3.39
factor of safety, mechanical
ratio of breaking strength or yield strength to the maximum allowable applied force or load

3.40

fault

any undesired change that impairs normal operation. A physical condition that causes a
device, a component, or an element to fail to perform in a required manner

NOTE An example of a fault might be a short circuit, a broken wire or an intermittent connection.

3.41

fault current

current flowing at a given point of a network resulting from a fault at another point of this
network

NOTE A fault current flowing to earth may be called an earth fault current.

3.42

finger rope

finger line

lightweight rope, normally natural fibre or synthetic fibre rope, placed over the stringing block
when it is hung

NOTE The finger rope usually extends from the ground, passes through the stringing block and back to the
ground. It is used to thread the end of the pilot rope or pulling rope over the stringing block and eliminates the
need for workmen on the structure. These ropes are not required if pilot ropes are installed when the stringing
blocks are hung.

3.43

hoist

chain, cable, coffing hoist, ratchet hoist, pull lift, tirfor

device normally designed using roller or link chain or wire rope and having built-in leverage to
enable heavy loads to be lifted or pulled

NOTE The hoist is often used to dead-end a conductor during sagging and clipping-in operations and when
tensioning guys.
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3.44

hold down block

hold down roller, splice release block

device designed with one or more single groove sheaves to be placed on the conductor and
used as a means of holding it down

NOTE The hold down block functions essentially as a stringing block used in an inverted position. It is normally
used in midspan to control pilot rope, pulling rope, or conductor uplift caused by stringing tensions, or at splicing
locations to control the conductor as it is allowed to rise after splicing is completed.

3.45

insulator lifter

insulator seat

device designed to permit insulators to be lifted in a string to their intended position on a
structure and hold the string while the permanent attachment to the structure is being made

3.46

isolate

to disconnect completely a device or circuit from other devices or circuits, separating it
physically, electrically and mechanically from all sources of electrical energy

NOTE Such separation may not eliminate all effects of electromagnetic induction.

3.47

joint protector

compression joint protector, joint stiffener, sleeve protector, splice protector

split sleeve which fits over a compression joint or splice, and is used to protect the
compression joint from bending or damage if the joint passes through stringing blocks

NOTE It usually has split rubber collars or cones at each end to protect the conductor from damage where it exits
at the end of the sleeve.

3.48

Jumper

dead end loop

a) conductor that connects the conductors on opposite sides of a dead-end structure

b) conductor placed across the clear space between the ends of two conductors or metal
pulling ropes which are being spliced together

NOTE Its purpose is to act as a shunt to prevent workmen from accidentally placing themselves in series between
the two conductors.

3.49

magnetic field induction

inductive coupling

process of generating voltages and/or currents in an electrical circuit by means of time-
varying magnetic fields

3.50

outage

condition where a circuit has been isolated to enable work to be performed which usually
cannot be performed with the circuit energized

NOTE Such isolation may not eliminate all effects of electromagnetic induction.
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3.51

pilot rope

lead line/rope, leader, P-line/rope, straw line/rope

lightweight rope, either wire rope or synthetic fibre rope, used to pull heavier pulling ropes
which in turn are used to pull the conductor

NOTE 1 Pilot ropes may be installed with the aid of finger ropes or by helicopter when the insulators and
stringing blocks are hung.

NOTE 2 In some countries this rope is called a pre-pilot rope.

3.52
pilot rope puller
device designed to payout and rewind pilot ropes during stringing operations

NOTE A pilot rope puller can be either a bullwheel type design, usually with the take-up winder as an integral part
of the machine, or a multiple drum type machine. It is usually located at the tensioner site.

3.53

plumb mark

mark placed on the conductor located vertically below the insulator point of support and used
as a reference to locate the centre of the suspension clamp

3.54

portable earth interrupter tool

portable switching device designed to break high circulating currents, and which prevents an
unmanageable large arc from occurring in the removal of the last earth in an earthing system

3.55

pulling rope

bull line/rope, hard line/rope, sock line/rope

high strength rope, normally synthetic fibre rope or wire rope, used to pull the conductor

NOTE 1 On reconstruction jobs where a conductor is being replaced, the old conductor often serves as the pulling
rope for the new conductor. In such cases, the old conductor should be closely examined for any damage prior to
the pulling operations.

NOTE 2 In some countries this rope is called a pilot rope.

3.56

pull section

pull setting, stringing section

section of line where the conductor is being pulled into place by the puller and tensioner

NOTE It is usually a length of approximately 5 km, or two conductor reel lengths.

3.57

pull site

puller set-up, tugger set-up

location in a pull section where the puller, reel winder and anchors (snubs) are located

NOTE This site may also serve as the pull site for the next pull section.

3.58

puller/bullwheel

equipment designed to pull pulling ropes and conductor(s) during stringing operations. The
pulling rope is wound up under low mechanical tension on the drum in a take-up winder after
passing through the puller bullwheels

NOTE The take-up winder may be incorporated as part of the bullwheel puller or may be a separate equipment.

[Definition 14.5 of |JEC 60743]
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3.59

puller/drum

hoist, tugger

equipment designed to pull pulling ropes and conductor(s) during stringing operations. The
pulling rope is wound directly on the drum of the puller at high mechanical tension

NOTE It may have more than one drum, one for each phase. Multiple drum pullers are normally used for work on
lower voltage transmission lines.

[Definition 14.6 of |JEC 60743]

3.60
puller tensioner
equipment which can be used either as a puller or tensioner

NOTE 1 The puller tensioner is usually designed for a single conductor only, but equipment exists that performs
either the pulling or tensioning functions on bundle conductors.

NOTE 2 This equipment is desirable particularly for reconductoring work or where work flexibility is important. It
may be of either the bullwheel or drum type, with the drum type used mainly for distribution work.

3.61

pulling vehicle

pulling tractor

any piece of mobile ground equipment capable of pulling pilot ropes, pulling ropes or
conductors

NOTE Helicopters may be considered as a pulling vehicle when utilized for the same purpose.

3.62

reel stand

reel elevator, reel trailer, reel truck

device designed to support one or more reels and having the possibility of being skid, trailer
or truck mounted

NOTE Usually located behind the tensioner, this device pays out the conductor from the reel under low tension to
the bullwheels of a tensioner for transmission line work, or directly to the stringing blocks for distribution line work.
This device can accommodate rope or conductor reels of varying sizes and is usually equipped with reel brakes to
prevent the reels from turning when pulling is stopped. It is used for either the slack or tension stringing method.

3.63

reel winder

takeup reel winder, takeup stand, takeup winder

machine designed to work in conjunction with a bullwheel puller, and serve as a recovery unit
for a pulling rope

NOTE It is normally powered hydraulically from the puller, but is sometimes equipped with its own engine. It can
be skid, trailer or truck mounted.

3.64

roll over angle

angle of wrap, break over angle

sum of the two angles between a horizontal line and the conductor or rope entering and
leaving a stringing block

NOTE Resultants of these angles should be considered when stringing through line angles.
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3.65

ruling span

equivalent span

fictitious single span in which tension variations due to load or temperature changes are
nearly the same as in the actual spans in a section

Note The approximate value a, of the equivalent span is calculated from:

a

R

c

where a;, is the length of the span i in the section.

[IEV 466-03-12]

3.66

running board

headboard

pulling device designed to permit stringing several conductors simultaneously with a single
pulling rope

NOTE 1 The device is shaped to pass smoothly through the stringing block during the stringing process. The
running board usually has a flexible pendulum tail suspended from the rear to prevent the conductors from twisting
together during the pulling process.

NOTE 2 The conductors and pulling rope are normally connected to the running board with swivels to prevent
twisting loads being transferred to the running board.

[IEV 651-13-04 and definition 14.4 of |EC 60743]

3.67

running earth

ground roller, moving ground, rolling ground, travelling ground, running ground

portable device designed to connect a moving conductor or a pulling/pilot rope to an electrical
earth

NOTE These devices are normally placed on the conductor or pulling/pilot rope adjacent to the pulling and
tensioning equipment located at either end of a pull section. They are primarily used to provide safety for personnel
during construction or reconstruction operations.

[Definition 14.2 of |JEC 60743]

3.68

safety life rope

fall arrest rope, life line/rope, safety line/rope, scare rope

safety device normally constructed from synthetic fibre rope and designed to be connected
between a fixed object and the safety belt/harness of a workman working in an elevated
position when his regular safety strap cannot be utilized

3.69

sagging
process of pulling conductors up to their final tension or sag

3.70
sag section
section of line between snub or dead-end structures

NOTE More than one sag section in a pull section may be required in order to sag properly the actual length of
conductor which has been strung.
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3.7

sag span

control span

span selected within a sag section and used as a control to determine the proper sag of the
conductor, thus establishing the proper conductor level and tension

NOTE A minimum of two, but normally three, sag spans are required within a sag section in order to sag properly.
In mountainous terrain or where span lengths vary radically, more than three sag spans may be required within a
sag section.

3.72

sag target

sag board, target

device used as a reference point to sag conductors and placed on one structure of the sag
span

NOTE The person, on the other structure of the sag span, can use it as a reference to determine the proper
conductor sag.

3.73

slack stringing

method of stringing conductor(s) slack without the use of a tensioner, but some minimal
braking may be applied to the conductor reel

NOTE This usually means the conductor touches the ground between support structures. The conductor is pulled
off the reel by a pulling vehicle and dragged along the ground, or the reel is carried along the line on a vehicle and
the conductor deposited on the ground. As the conductor is dragged to, or past, each supporting structure, the
conductor is placed in the stringing blocks, normally with the aid of finger ropes.

3.74

snatch block

construction block

device normally designed with a single sheave, synthetic or metal shell and hook. One side of
the shell usually opens to eliminate the need for threading of the rope

NOTE Commonly used for lifting loads on a single rope, or as a device to control the position or direction, or both,
of a lifting rope or pulling rope.

3.75

spacing

spacering

process of installing the spacers between the subconductors in each phase

NOTE This is usually done from a conductor car.

3.76

splicing

jointing

process of joining the ends of conductor lengths to form a continuous mechanical and
electrical connection

NOTE This is usually done by pressing aluminium or aluminium and steel sleeves over the ends of both
conductors.

3.77

splicing cart

jointing trailer, sleeving trailer, splicing trailer, splicing truck

unit which is equipped with a hydraulic compressor (press) and all other necessary equipment
for performing splicing operations on the conductor
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3.78

stringing

process of pulling pilot ropes, pulling ropes and conductors over stringing blocks supported on
structures of overhead lines

NOTE Quite often, the entire job of stringing conductors is referred to as a stringing operation, beginning with the
installation of insulators and stringing blocks on the erected structures, and terminating after the conductors have
been put in the suspension clamps and spacers or spacer dampers installed.

3.79

stringing block

block, conductor running block, dolly, running out block, sheave, stringing sheave, stringing
traveller, traveller

sheave, or sheaves, complete with a frame used separately or in groups and suspended from
structures to permit the stringing of conductors

NOTE These devices are sometimes bundled with a centre sheave for the pulling rope and two or more conductor
sheaves, and used to string more than one conductor simultaneously. For protection of conductors that should not
be mechanically damaged, the conductor sheaves are often lined with non-conductive or semiconductive
polychloroprene or polyurethane.

[Definition 14.3 of [EC 60743]

3.80

stringing block earth

block ground, conductor running block earth, sheave ground, stringing block ground, traveller
ground

portable device attached to a stringing block and designed to connect a moving conductor or
pulling/pilot rope to an electrical earth

NOTE A stringing block earth is primarily used to provide safety for personnel during construction or
reconstruction operations. This device is placed on the stringing block at a strategic location where an electrical
earth is required.

3.81

stringing block sling

choker

sling of wire rope, sometimes utilized in place of insulators, to support the stringing block
during stringing operations, and normally used when insulators are not readily available or
when adverse stringing conditions might impose severe downstrains and cause damage or
complete failure of the insulators

3.82

structure base earth

butt ground, ground chain, portable earthing device, structure base ground, tower ground
portable device designed to connect (bond) a metal structure to an electrical earth and
primarily used to provide safety for personnel during construction, reconstruction or
maintenance operations

3.83
subconductor (of a bundle)
any one of the individual conductors in a conductor bundle

[IEV 466-10-21]

3.84
switching surge
transient overvoltage in an electrical circuit caused by a switching operation

NOTE When this occurs, a momentary voltage surge may be induced in a circuit adjacent and parallel to the
switched circuit in excess of the voltage induced normally during steady-state conditions.
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