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nternational Electrotechnical Commission (IEC) is a worldwide organization for standardizationco
tional electrotechnical committees (IEC National Committees). The object of IEC is to promoteTinte
eration on all questions concerning standardization in the electrical and electronic fields. T0\this
Hition to other activities, IEC publishes International Standards, Technical Specifications, T.echnical
cly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)
hration is entrusted to technical committees; any IEC National Committee interested in'the subject d
barticipate in this preparatory work. International, governmental and non-governmental/organization
he IEC also participate in this preparation. IEC collaborates closely with the Interpational Organiz
Hardization (ISO) in accordance with conditions determined by agreement betWeen the two organiz

ormal decisions or agreements of IEC on technical matters express, as nearly as possible, an inte
bnsus of opinion on the relevant subjects since each technical committee has representation
ested IEC National Committees.

Publications have the form of recommendations for international-use and are accepted by IEC
mittees in that sense. While all reasonable efforts are madeto ensure that the technical conten
cations is accurate, IEC cannot be held responsible forthe way in which they are used or
terpretation by any end user.

der to promote international uniformity, IEC Nationahk€Committees undertake to apply IEC Pul
parently to the maximum extent possible in their natienalrand regional publications. Any divergence
EC Publication and the corresponding national or regional publication shall be clearly indicated in t

tself does not provide any attestation of confermity. Independent certification bodies provide cqg
5sment services and, in some areas, access\to IEC marks of conformity. IEC is not responsiblg
Ces carried out by independent certificationzbodies.

ers should ensure that they have the latest edition of this publication.

Bbility shall attach to IEC or its directors, employees, servants or agents including individual exp
bers of its technical committees and IEC National Committees for any personal injury, property dg
damage of any nature whatsoever, whether direct or indirect, or for costs (including legal f4
hses arising out of the publication, use of, or reliance upon, this IEC Publication or any o
cations.

tion is drawn to the Normative references cited in this publication. Use of the referenced public]
bensable for the correct application of this publication.

draws attention®to.the possibility that the implementation of this document may involve the us
t(s). IEC takes.no position concerning the evidence, validity or applicability of any claimed patent
ct thereof~AS§ of the date of publication of this document, IEC had not received notice of (a) patent(
be required.to implement this document. However, implementers are cautioned that this may not r
htest information, which may be obtained from the patent database available at https://patents.ied
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This second edition cancels and replaces the first edition published in 2005. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) itincorporates some technical changes to update equipment work methods and procedures,
bringing them in line with the state of the art;

b) the content of the previous edition is kept but without mandatory terms as required by IEC
ISO Directives 2 for a Technical Report.
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INTRODUCTION

This document discusses general procedures for the installation and maintenance of optical
fibre cables on single and multi-circuit overhead power lines. Due to the hazards involved in
stringing near energized lines, the general concepts of electric and magnetic induction are
presented.

The overall intent of this document is to provide state of the art methods in an informative
manner recognizing that there are several procedural variations within the industry. There are
also multiple standards and regulatory jurisdictions which specify methods and requirements
beyond the scope of this document.
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LIVE WORKING - GUIDELINES FOR THE INSTALLATION
AND MAINTENANCE OF OPTICAL FIBRE CABLES
ON OVERHEAD POWER LINES

This document covers procedures for the installation and maintenance of optical fibre cables

le and multi-circuit overhead power lines, including:

cal ground wire (OPGW) fibre cable;
cal phase conductor fibre cable (OPPC);

1 Scope
on sin
— opt
— opt
- opt

- all

Relevant electrical hazards are also discussed.

2 Nd

The fol
constit
For un
amend

IEC 60
lines (&

IEC 60
(availa

IEC 60

cal attached fibre cable (OPAC);
ielectric self supporting (ADSS) optical fibre cable.

rmative references

owing documents are referred to in the text in such*a'way that some or all of their
ites requirements of this document. For dated references, only the edition cited 4
dated references, the latest edition of the referenced document (includin
ments) applies.

p50-466:1990, International Electrotechnical Vocabulary (IEV) — Part 466: OV
vailable at www.electropedia.org)

p50--651:1999, International Electrotechnical Vocabulary (IEV) — Part 651: Live v
ble at www.electropedia.org)

743, Live working —Jérminology for tools, devices and equipment

3 Te

For the purposes of this document, the terms and definitions given in IEC 6005

IEC 60

ISO an
addres

rms and definitions

P50-654, 1EC 60743 and the following apply.

content

pplies.
g any

erhead

yorking

0-466,

d MEC maintain terminological databases for use in standardization at the fo

lowing

Ses:

e |EC Electropedia: available at http://www.electropedia.org/

e |SO Online browsing platform: available at http://www.iso.org/obp

NOTE Terminology for equipment and procedures associated with the installation of overhead conductors and earth

wires va

3.1

ries widely throughout the utility industry.

all dielectric self-supporting cable

ADSS
optical

cable
fibre cable which has no metallic supporting or messenger cable
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3.2

anti-twist running board

pulling device designed to resist the torque generated by a change in tension of the OPGW
cable, thus preventing rotation in order to maintain optical fibre strain margin

3.3

bullwheel

wheel or wheels incorporated as an integral part of a puller or tensioner with multiple offset
grooves allowing the continuous winding of a conductor or a rope to generate pulling or braking
tension through friction

3.4
condugtor
cable
wire

bare of insulated wire or combination of wires, suitable for carrying an electric‘current

3.5
cradle[block stringing
system| of cradle stringing blocks, spacer rope, pulling rope, a brake unit, and a rgmotely
controlled motorized tug, which use the existing earth wire as support when installing the new
opticalffibre cable

3.6
de-enTgized, adj.
at an e]ectric potential equal to or not significantly different from that of the earth

[SOURCE: IEC 60050-651:2014, 651-21-09, modified — the term “dead” has been remqgved, in
the defjnition “at the worksite” has been removed and the note has been removed.]

3.7
earth wire

ground|wire
condudtor 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|strikes

[SOURCE: IEC 60050-466:1990, 466-10-25]

3.8

energiged, adj,
currenf-carryingy adj.
live, aqj.

at a pdtential significantly different from that of the earth at the work site and which pfesents

an electricathazard

[SOURCE: IEC 60050-651:2014, 651-21-08, modified — “current-carrying” has been added as
a term, in the definition “electric” has been removed, “significanty” has been added, and the
notes have been removed.]

3.9
fault current
current flowing at a given point of a network resulting from a fault at another point of this network

3.10
induced current
current flowing as a result of induced voltage
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3.1

optical attached cable

OPAC

non-metallic optical fibre cable designed to be wrapped or lashed onto the existing earth wire
or phase conductor

3.12

optical phase conductor cable

OPPC

stranded metallic cable incorporating optical fibres which has the dual function of a normal
conductor with built-in telecommunication capabilities

3.13

optica
OPGW
strande

3.14

ground wire cable
cable

d metallic cable incorporating optical fibres which has the dual function-6fa normal earth
wire with built-in telecommunication capabilities

pull selction

section

3.15
saggin
proces

3.16

of line where the conductor is being pulled into place by the)puller and tensione

d
5 of pulling the optical fibre cable up to sag

sealing end

rs over

d from

assembly through which optical fibres pass providing sufficient insulation and voltage withstand
capacify to maintain system integrity

3.17

stringing

processg of pulling pilot ropes, pulling ropes, optical fibre cables, earth wire and conducto
stringing blocks supported on 'stfuctures of overhead lines

3.18

stringing block

block

sheavd or pulley,/complete with a frame used separately or in groups and suspendg
structupes to permit the stringing of conductors

3.19

vibration damper
device attached to a conductor or an earth wire in order to suppress or minimize vibrations due

to wind

[SOURCE: IEC 60050-466:1990, 466-11-16]


https://iecnorm.com/api/?name=9c7b5729e0988cf60d62ad658b3f592d

-10 - IEC TR 62263:2024 © IEC 2024

4 Understanding the hazard — Basic theory

4.1 General

The process of installing conductors on transmission and distribution lines exposes personnel
to both electrical and mechanical risk.

Electrical worksite hazards include induced voltages and currents from energized adjacent lines
as well as accidental energization of the conductors being installed. Personnel protection can
be achieved through correct work methods, specialized training and properly applying adequate
protective earthing systems.

Electri¢al charges or voltage can appear on a conductor being installed, or on other eqLJipment
and cofnponents such as conducting (metallic) pulling rope, pilot rope or earth wires\dtg to one
or mor¢ of the following factors:

a) eleftromagnetic induction from adjacent energized lines/circuits, or when crossirlg over
engrgized lines;

b) acdidental contact of the conductor or ropes being installed, with- an existing afljacent
engrgized line; this is the most likely cause of electrical hazard when working on distjibution
linds in crowded urban areas where existing circuits cannot be-shut down;

c) eleftrostatic charging (i.e., conductive coupling) of the cohAductors or ropes by atmogpheric
corlditions or by an adjacent high voltage direct current (HVDC) transmission line;

d) switching error in which the conductor being installed is accidentally energized;

e) lightning strikes in the vicinity, or a lightning strike to the conductor being installed qr other
eqyipment and components such as the ropesxinvolved in the stringing process.

The hagards caused by lightning strikes, accidental contact with a /ive line and switching errors
are gemerally understood. However, the hazards caused by induced voltages and currepts are
probably less understood and are thereforg“explained in some detail here. It is important o note
that the basic difference between the hazard caused by induction, and the other sourcef given
above |s that the induction is contintous as long as the source line is energized, rathgr than
instantgneous or transient in the ease of lightning or a fault current.

Mechapical worksite hazards include unexpected breaking of the pulling line elgments,
movenlent of the equipment under load, handling of material, lifting of material and toolg on the
tower gnd working activity at height.

There pre two common types of induction problems caused by nearby energized AQ lines:
electriq field and)magnetic field. Each has both voltage and current implications.

4.2 Flectric field induction from nearby circuits

4.2.1 Overview

If the nearby line is an energized DC transmission line, the induced voltage is the result of
switching transients or ion drift, and can result in even higher voltages than if the nearby line
were an AC line.

4.2.2 Induced voltage

The electric field around an energized conductor produces a voltage on an isolated and
unearthed conducting object nearby (see Figure 1).

The voltage produced depends on the source voltage magnitude and the geometry of the
systems but not on the length of the parallel between the energized line and the new conductor
being installed.
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If the circuit is unearthed, the induced voltage can be as much as 30 % of the energized line
voltage. This induced voltage can be calculated, but it is generally not necessary to do so. If
the new conductor being installed is earthed at any point, the charge is reduced to a much lower

steady state value, depending on the resistance to earth of the earth path.

NOTE

4.2.3

With an AC system, the energized lines and the earthed conductor being installed act like the
plates of a condenser or capacitor, and a charging current flows across the air gap between

New optical fibre

capie bemg
installed

<

e

Existing energized
line

Typical voltage
gradient

IEC

a) Pictorial view

\ Existing-energized line /

New optical
fibre cable T— \—KD—
being installed
j Open line entrance breaker
Earth

and switch (isolator)

Stringing block earth
orrunning earth

Induced voltage
IEC

b) Diagrammatic view

['his figure is simplified. The three phases of the existing energized line are involved in the inductign.

optical fibre cable being installed

Induced current

them (see Figure 2).

The two following aspects will be considered.

a) A current flows through the temporary earth connection between the optical fibre cable and
earth. It is proportional to the length of parallel between the energized conductor and the

cable being installed. This current can amount to several amperes.
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b) If the temporary earth becomes defective, is dislodged, or removed, the capacitive voltage
is immediately re-established. Thus, if a worker is in fairly solid contact with the system and
the only earth is dislodged, the worker can be exposed to a dangerous voltage and current.
If the workers attempt to contact the conductor or connected parts, they will receive a
dangerous discharge current, since the induced voltage can be high enough to cause arc-
over. Also, it will be noted that the steady-state capacitive current occurring after the contact
can reach a dangerous level.

| Temporary
e earth
New obtical Current flow
fibre cable <
being ingtalled \
\
<& \
. =
\ \
Existing energized line
\
=
\
\
IEC
a).CPictorial view
EXisting energized line
o - -
—_— \l —_— | —_— .
. . -~ N -~ - ~_
New optical fibre ' - g A [ ~
cable being installed ™
Open line entrance breaker
and switch (isolator)
J_— Temporary
- earth
IEC
b) Diagrammatic view
NOTE his figure 1s simplified. The three phases of the existing energized line are involved in the induction.

Figure 2 — Electric field induced current on a parallel optical fibre cable

4.3 Magnetic field induction from nearby circuits
4.3.1 Overview

In addition to the electric field caused by the voltage of the adjacent energized line, another
effect is caused by the current flowing in the energized line.

If the nearby line is an energized DC transmission line, magnetic induction would only be related
to the switching transients or ripple effect, and is therefore much less than would be the case if
the nearby line were an AC line.
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4.3.2 Induced current

The energized, current-carrying conductor and the nearby optical fibre cable being installed can
be looked upon as the primary and secondary windings of an air-core transformer.

If the optical fibre cable is earthed at two places, it acts like the secondary of an air-core
transformer, short-circuited through the earth. A circulating current will flow along the cable,
through one earth connection, back through the earth and up the other earth connection to
complete the loop (see Figure 3a)).

This electromagnetic current is proportional to the current in the energized line and is
dependent on the geometry and impedance of the system.

If multiple earth connections are applied, then multiple loops are formed, each carrying current
(see Figure 3b)).

It would appear that the currents would cancel in the intermediate earth connections.

If therg is a great difference in impedances of the earth connectians in adjacent logps, for
example a lake in the earth-return of one, and rock in the other, the intermediat¢ earth
connedtion can carry almost the full circulating current.

If therq are transpositions in the energized circuit, the phase-angle of the induced current will
be diffgrent along the line and can also create large circulating currents in the earthing dystem.

When Work is being done in the vicinity of a heavily‘leaded energized line, or a fault oc¢urs on
the adjpcent energized line, the current induced jn the optical fibre cable being installed|can be
very lafge and can affect the choice of earthing assemblies.
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Current in
live conductor

Existing energized line

New optical
fibre cable < *

being installed
Open line entrance breaker
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a) Two earths on optical fibre cable allow circulating current to flow

Currentin
live conductor

Existing energized line 4—/

New optical
fibre cable

being matlied € lCD <1>ld> <]>i

= 0 —

@peén line entrance breaker
and switch (isolator)

Temporary earths
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b) Circulating currents withnmultiple earths

Figure 3 — Magnetic field induced current on a parallel optical fibre cable

Induced voltage
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n areas of high induction, removal of the last earth-can be done with a portable earth interrupter td

b) Temporary earths to beiapplied and removed sequentially

Figure 4 — Magnetic field induced voltage on a parallel optical fibre cable

ringing methods and-equipment

Cable and stringing considerations
fibre cables on_single and multi-circuit overhead power lines include (see Figure

cal ground’wire (OPGW) fibre cable;
cal phase conductor fibre cable (OPPC);
cal attached fibre cable (OPAC);

— all

Splice closures will be resistant to damage, and be located where possible, out of public reach.

Minimum bending radius is specified by the optical fibre cable manufacturer to preserve the
integrity of the optical fibres. This will affect the minimum diameters of tensioner bullwheels,
stringing blocks, sagging/tensioning devices, and clamps.

The optical fibre cable manufacturer can indicate an elastomer lined sheave. In this case, an
external stringing block earth device with proper connection provides an earthing path.

If maximum stringing speed is not recommended by the cable manufacturer, a conservative
value is 40 m/min.
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The tension on the optical fibre cable during stringing is measured at the tensioner.
Manufacturer’s maximum tension recommendations are normally 15 % of the ultimate tensile
strength of the cable. Some installers use a strip chart recorder incorporated into the tensioner
to provide a printed or electronic record of actual tension on the cable.

Under certain circumstances, to maintain clearance from energized conductors, the
manufacturer can approve increasing the stringing tension above 15 % of the ultimate tensile
strength of the OPGW fibre optic cable. Also, the length of the woven wire mesh grip could have
to be increased from the typical 1,7 m up to 3,0 m to accommodate the increase in stringing
tension.

The optical fibre cable is allowed to settle into place for 24 h after pulling and before clamping
in.

The coptinuity of all fibres for each reel of optical fibre cable is checked when_thesreel [arrives
at the Work site, then the cable ends are re-sealed against moisture entry.

Contingiity is also checked after the optical fibre cable has been installed)on the transmission
line ang after splicing to ensure continuity remains.

Cables|are checked for attenuation loss when the repeater section has been completed

Cables| are installed according to the usual maximum temperature, ice and wind |oading
conditipns.

OPAC cable, OPAC cable,
lashed wrapped

Existing earthwire or conductor

Lashing

Optical fibre cable OPGW cabl

Wy

ADSS cgble

IEC

Figure 5 — Typical types of optical fibre cable

5.2 Equipment considerations

The puller and the tensioner have controls which will allow the operator to pre-set the maximum
tension to prevent overstressing of the optical fibre cable as it is being installed. Tension is
controlled to maintain the sag during the stringing operation, in particular when replacing earth
wire over an energized line.
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To help maintain required electrical clearances due to sagging of the pulling rope, the weight
per metre of the pulling rope is chosen to be less than or equal to the weight per metre of the
optical fibre cable.

Where an existing earth wire is to be replaced with an optical fibre cable, the existing earth
wire, if in good condition, is used as a pulling rope to pull in the new optical fibre cable.
Compression joints can be replaced with woven wire grips prior to entering the puller if the
condition of the joint is questionable. The woven splice is then retrieved prior to the reel winder.

Where the minimum optical fibre bending radius allows, ropes and cables at the puller and
tensioner ends of the pull section are routed through the body of the tower from the tower peak
to the tensioner or puller at ground level

5.3 Farthing

For thg use of equipotential zones, earth mats, running earths, earth rods, and earth glamps,
refer tq IEC TR 61328.

6 Optical ground wire (OPGW) cable installation

6.1 Seneral

OPGW| cable is the most secure of the four alternatives of installation due to the mechanical
protection by the outer strands of the ground wire. This §ystem is installed on new and gxisting
lines.

6.2 Stringing methods
6.2.1 The conventional tension stringing method

The conventional tension stringing method is used for pulling and tensioning operation} It can
be implemented by using the cradle(block stringing method in the span where the r¢quired
electriqal clearance cannot be achieved.

Generagl features of pullers and-tensioners are described in [IEC TR 61328.

Helicall fittings with a_reinforcing layer are used for maximum mechanical protection| of the
optical|cable. They willensure that mechanical loads are evenly spread without affecting the
optical|performance\*Traditional self-gripping clamps are used having interchangeable jaws
made with materialthat prevents damage to the optical cable.

The conventional tension stringing method uses an anti-twist running board for a singlle layer
and pofssibly two-layer OPGW cable. This running board keeps the optical fibres rotatiFn-free
during Instaffation. It can be:

e an articulated long type with a fixed/solid connection (typically a clamp) on the OPGW
cable, with a swivel on the pulling rope (see Figure 6 a) and b)).

e aclamp type directly applied to the OPGW cable (see Figure 6 c)).
The running board is able to pass through the stringing blocks with minimum effort, even on

angle support structures. The running board has two weighted tails to offset the twisting
tendency of the OPGW cable.

If the specific stringing block sheave recommendations are not available from the cable
manufacturer, a conservative sheave diameter is 40 times the diameter of the OPGW cable.

If a specific tensioner bullwheel diameter is not available from the cable manufacturer, a
conservative bullwheel diameter is 70 times the diameter of the OPGW cable.
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Clamp

OPGW side

Pulling rope side

Swivel

&
b(l/ IEC

a) Typical anti-twist running board — articulated Iong,@'pe

IEC

c) Clamp type running board
Figure 6 — Anti-twist running boards
When replacing old earth wire with OPGW cable in an energized line, the anti-twist running

board is not used due to the weight bringing the tail elements too close to the energized
conductors.
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6.2.2

Cradle block stringing method

Cradle block stringing is generally used in specific spans where the required clearance for

conven

tional tension stringing methods cannot be achieved.

Tension values used with the cradle block stringing installation process are lower than those

applied

The ge

in the conventional stringing method.

neral layout of the cradle block stringing method is represented in the Figure 7.

The equipment includes a puller, tensioner, earth wire recovery reel-winder and an OPGW cable
reel stand.

Cradle
motorig

pulling

The motorized tug is a set of traction wheels driven by motors. The power, to the motg

control
tug uni

Initially
OPGW

then transferred to temporary anchor points on the tower/ensuring that the continuity g

bondin

block method of installation involves the unrestricted travel of a radio-cothroIIed

ed tug along the existing earth wire and includes cradle stringing blockssspacse
rope and a brake unit.

5 is provided by a battery or by a small generator installed as an ‘integrated par
. The movement of the tug is controlled by a remote control (§€e Figure 8).

r rope,

rs and
of the

the sag of the existing earth wire is measured which enaliles the sagging tension of the

cable to be calculated and matched to the existing earth wire. The existing earth

j is maintained. Installation equipment is raised within the body of the structure.

In a typical cradle block stringing procedure, the motorized tug unit is used to pull one

ropes

existing ground wire.

A safetly tether is used to secure the tug while transferring around the tower peak from on
to the pext in the case of multi-span cradle block installation.

The cr
the mo
that, if
during
cleararn

cross the span to the next tower simultaneously installing the cradle blocks

hdle blocks are clipped onto the spacer rope at approximately 5 m to 10 m inter
torized tug progressestacross the span. The exact spacing is determined by e
the cradle blocks move towards each other due to a loss of control of the spac
installation, the loops formed by the ropes do not infringe the required el
ce.

wire is
f earth

or two
on the

e span

vals as
suring
Br rope
pctrical
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Motorized tug

Existing
earthwire

Earth mat
IEC

Figure 7 — General layout of multi-span cradle block stringing system

Spacer rope f 7 —

Pulling
rope Existing

¥ earthwire

IEC IEC

Figure 8 — Typical motorized cradle block tugs

The cradle block stringing method can have one or two ropes involved. Each method uses
different cradle block design and operational sequence.

6.2.3 “Two ropes, single rotation” cradle block method

This method is normally used for multi-span installation, but it can also be used for single span
installation. The entire installation sequence is described in Figure 9 to Figure 19.

The motorized tug unit (Figure 9) is used to pull two ropes across the span to the next tower.
The lower rope is used as a pulling rope for the OPGW cable, while the upper rope, called
supporting rope, is also attached to the tug unit to allow cradle blocks to be pulled out along
the existing earth wire.
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Existing earth wire

Supporting rope

Pulling rope

IEC
Figure 9 — Two ropes connected to the traction machine

The ropes and the cradle blocks are installed from tower to tower (Figure 10). The pulling rope

is instdlled as a continuous length over the pull section. Stringing blocks carry it throygh the
intermgdiate towers.

Dimensions ip metres

,‘
)
— 1}

TR -

KO X

Figyre 10 — Traction machineé. moves on the span installing ropes and cradle blgcks

The cradle block (Figure 11.and Figure 20) is designed to allow the installation and the| use of
two roIes. It has an opening gate on each side and at least two rollers. The top pullg¢y runs
along the existing earth,wire while the bottom supports the pulling rope.

Existing earth wire

/
Supporting rope

Pulling rope

IEC
Figure 11 — Cradle block configuration

Once the ropes and the cradle blocks have been installed over the pull section, the supporting
rope is connected to each side of the towers (Figure 12).


https://iecnorm.com/api/?name=9c7b5729e0988cf60d62ad658b3f592d

- 22 - IEC TR 62263:2024 © IEC 2024

\—f/”//;/

Figure 12 — Supporting rope connection to the towers

Once the pulling rope has been installed over the pull section, it is used to pull in the

Then the existing-&arth wire on top is disconnected from its support at each structure,

tensior is released. This generates a “rotation” of the cradle blocks around the supportin}
ile the

existing eafth*wire is on the bottom side (Figure 15).

oot

PGW cable is tensioned during installation at the tensioner end.

P

Puller end Tensioner end

Figure 13 — OPGW cable installation

ning the earth continuity.

L

Puller end Tensioner end

Figure 14 — OPGW cable connection to towers

end of‘the rotation, the new OPGW cable is now on the top of the bundle, w

PGW cable is then connected and bonded electrically to every tower (Figure 14),

IEC
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Figure 15 — Bundle rotation
The OPGW cable is then sagged and clipped to its anchoy’s points on the towers.

The te;l:sioner end of the lower existing earth wirefis.then connected to a light pulling rope, and
while the existing earth wire is being pulled through the cradle blocks by the puller, the gxisting
earth wire is held by the tensioner using the light pulling rope (Figure 16).

! ; Puller end Tensioner end

IEC
Figure 16 — Existing earth wire recovery

Once the recovery of the old earth wire is completed, the supporting rope is disconnectgd from
the tower in-ofder to prepare for cradle recovery (Figure 17).

I | Puller end Tensioner end

Figure 17 — Supporting rope disconnected from towers

The upper supporting rope and the lower light pulling rope are now connected to a brake unit
(Figure 18 and Figure 21). This brake unit provides back tension to maintain cradle block
spacing.
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Supporting rope 2z

Pulling rope
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Figure 18 — Ropes connected to the brake unit

The ropes and the cradle blocks are pulled along the OPGW cable (Figure 19)., The| cradle
blocks |are recovered from the OPGW at each tower as the ropes are wound-up at thg puller

side.

Spacer

Pulling
or OP

Figure 19 — Recovery of ropes and cradle blocks

Existing
s, €arthwire

IEC IEC

Figure 20 — Typical “two ropes” cradle blocks
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IEC

pulling rope o o
Figure 21 — Typical brake units
6.2.4 “One rope, double rotation” cradle block method

This m

installgtion. The entire sequence is described in Figure 22 to Figure 32!

The motorized tug unit (Figure 22) is used to pull the supporting‘rope across the span
wer. The supporting rope allows cradle blocks to be pulled out along the existin

next to
wire.

The rope and the cradle blocks are installed from tower to tower (Figure 23).

bthod is normally used for single span installation, but it can also be 'dsed for multi-span

IEC

to the
j earth

Figure 22 — Supporting rope connected to the traction machine
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Dimensions in metres

IEC

Figlire 23 — Traction machine moves on the span installing rope and cradle bloicks

the sugporting rope. It has an opening gate on one side and at least one rollerfFhe pullgy runs
along the existing earth wire, while the supporting rope is connected to ardedicated glipping
system.

The crdad/e block (Figure 24 and Figure 33) is designed to allow the installation and’the| use of

Existing earth wire

Supporting rope @
IEC
Figure 24 — Cradle block configuration

Once tphe rope(and the cradle blocks have been installed over the pull section, the supporting
rope is|conneected to each side of the towers (Figure 25).

x_,/

IEC
Figure 25 — Supporting rope connection to the towers

Then the existing earth wire on top is disconnected from its support at each structure, and the
tension is released. This generates a “rotation” of the cradle blocks. At the end of this first
rotation, the supporting rope is now on the top of the bundle, while the old earth wire is on the
bottom side, supported by the cradle blocks (Figure 26).
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Figure 26 — First-bundle rotation

The old earth wire is used to pull in the\new OPGW cable using a puller located at the¢ puller
end of the section (Figure 27). The ORGW cable is tensioned during installation at the tefisioner
end.

H— —H
A\ \ — A\
1 0 @#  1u . H—K
. - N
=% Pullérend Tensioner end (=%}
PE=——1 I I
IEC
Figure 27 =0PGWTableinmstaitation

The OPGW cable is then connected and bonded electrically to every tower (Figure 28), thus
maintaining the earth continuity.
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Puller end Tensioner end

Figure 28 — OPGW cable connection to towers
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(Figure

pporting rope is disconnected from its support at each structure, and the_ten
d. This generates a “rotation” of the cradle blocks. After this second rotations t
cable is now on the top of the bundle, while the supporting rope is on the bottg
29).

New OPGW

Supporting rope *F@L *@

sion is
he new
m side

IEC

Figure 29 — Second bundle rotation

The OPGW cable is then sagged and clipped to its anchor’s points on the towers, and the
supporting rope is disconnected from the tower in order to prepare the final recovery stage

(Figure

30).


https://iecnorm.com/api/?name=9c7b5729e0988cf60d62ad658b3f592d

	CONTENTS
	FOREWORD
	INTRODUCTION
	1 Scope
	2 Normative references
	3 Terms and definitions
	4 Understanding the hazard – Basic theory 
	4.1 General
	4.2 Electric field induction from nearby circuits
	4.2.1 Overview
	4.2.2 Induced voltage

	4.3 Magnetic field induction from nearby circuits
	4.3.1 Overview
	4.3.3 Induced voltage


	5 Stringing methods and equipment 
	5.1 Cable and stringing considerations
	5.2 Equipment considerations
	5.3 Earthing

	6 Optical ground wire (OPGW) cable installation
	6.1 General
	6.2 Stringing methods
	6.2.1 The conventional tension stringing method
	6.2.2 Cradle block stringing method
	6.2.3 “Two ropes, single rotation” cradle block method
	6.2.4 “One rope, double rotation” cradle block method


	7 Optical phase conductor cable (OPPC) installation
	8 Optical attached cable (OPAC) installation
	8.1 General
	8.2 Installation procedures

	9 All dielectric self-supporting (ADSS) cable installation 
	Bibliography
	Figures
	Figure 1 – Electric field induced voltage on a parallel optical fibre cable being installed 
	Figure 2 – Electric field induced current on a parallel optical fibre cable
	Figure 3 – Magnetic field induced current on a parallel optical fibre cable 
	Figure 4 – Magnetic field induced voltage on a parallel optical fibre cable
	Figure 5 – Typical types of optical fibre cable
	Figure 6 – Anti-twist running boards
	Figure 7 – General layout of multi-span cradle block stringing system
	Figure 8 – Typical motorized cradle block tugs 
	Figure 9 – Two ropes connected to the traction machine
	Figure 10 – Traction machine moves on the span installing ropes and cradle blocks
	Figure 11 – Cradle block configuration
	Figure 12 – Supporting rope connection to the towers
	Figure 13 – OPGW cable installation
	Figure 14 – OPGW cable connection to towers
	Figure 15 – Bundle rotation
	Figure 16 – Existing earth wire recovery
	Figure 17 – Supporting rope disconnected from towers
	Figure 18 – Ropes connected to the brake unit
	Figure 19 – Recovery of ropes and cradle blocks
	Figure 20 – Typical “two ropes” cradle blocks
	Figure 21 – Typical brake units 
	Figure 22 – Supporting rope connected to the traction machine
	Figure 23 – Traction machine moves on the span installing rope and cradle blocks
	Figure 24 – Cradle block configuration
	Figure 25 – Supporting rope connection to the towers
	Figure 26 – First bundle rotation
	Figure 27 – OPGW cable installation
	Figure 28 – OPGW cable connection to towers
	Figure 29 – Second bundle rotation
	Figure 30 – OPGW cable clipping and supporting rope disconnection from towers
	Figure 31 – Supporting rope connected to the brake unit
	Figure 32 – Recovery of rope and cradle blocks
	Figure 33 – Typical “1 rope” cradle blocks
	Figure 34 – Typical optical fibre cable motorized tug and wrapping machine 




