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Abstract - The purpose of this paper is
to familiarize construction personnel and
transmission engineers, so that the design
erection of overhead transmission lines can

be more closely coordinated. Practices
described provide for positive control
throughout the total operation. Procedures

used vary from the basic techniques to the
latest 'state of the arts' methods, such as
the use of  Thelicopters for stringing.
Comparisons are made between uses of
"bullwheel" type versus "drum type'" pullers,
steel versus synthetic pulling lines,
grounding procedures, sagging and clipping
in the conductor. It is hoped that this
paper will, through a very  practical
approach and with the experience collected
over many years of working with Design and
Construction Engineers, £ill a wvoid in the
availability of information on construction
practices.

INTRODUCTION

Information herein’' was derived £rom
personal observation and participation in
the construction of overhead transmission
lines for over 25 years. Detailed infor-
mation on the specifics of tools and equip-
ment have been provided previously and are
available in ANSI/IEEE Standard 524-1980.

The purpose of this paper is to give, a
general overview of what is necessary in the
planning and execution of the construction
of a typical overhead transmission line. The
significance is to give a newcomer to the
trade a general format to follow and to
familiarize the Transmission Design Engineer
to further his wunderstanding of how this
line, that he is preparing to design, will
be builct.

Stringing overhead conductors in trans-
mission 1is a very specialized type of
construction requiring years of experience
by personnel as well as equipment and tools
that have been designed, tried and proven,
to do .the work. Because transmission of
electrical current 1is mnormally at higher
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voltages (69 KV and above) conductors would
be larger in diameter and span lengths would

be longer than in normal distribution. Al-
though proximity to other energized lines
may be limited on the right-of-way, extra

care must be exercised to protect the con-
ductor so that when energized, power loss
and corona will not be a problem.

There are four (4) methods that can be
used to 1install overhead transmission con-
ductors:

1. Slack Stringing

2. Semi-Tension

3. Full Tension

4. Helicopter Stringing

Slack stringing can only be utilized if
it is not necessary to Lkeep the conductor
off of the ground, and if no energized
lines lie beneath the line being strung. In
this method the pulling lines are pulled out
on the ground, ‘threaded through the
stringing blocks, and the conductor is
pulled in with less tension than is required
to keep it off the ground. This is mnot
considered to be an acceptable method under
current demands of maxXimum utilization of
transmission requirements.

Semi-tension methods are merely an
upgrading of slack stringing but do mnot
necessarily provide for keeping the con-

ductor completely clear of the
the lines used to pull.
Full tension stringing is a method of

ground, or

installing the conductors and overhead
groundwire in which sufficient pulling
capabilities on one end and tension
capabilities on the other, keep the wires
clear of any obstacles during the movement
~of the conductor from the reel to their
final sag position. By doing so it 1is

insured that these current-carrying cables
are '"'clipped" into the support clamps in the

best possible condition which is the
ultimate goal of the work itself.

Stringing with helicopters, although
within itself is much more expensive per

hour of work, can be much less expensive
when extremely arduous terrain exists along
the right-of-way and when proper pre-
planning is wutilized. Although pulling con-
ductors themselves with a helicopter can be

done it is limited and normally mnot
practical. Maximum utilization comes from
setting structures and pulling in pilot
lines with the helicopter and then the
conductor stringing is done in a con-
ventional manner . Special tools (such as
stringing blocks) are needed if helicopters
are used.
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So that maximum protection of the con-
ductor 1is realized and maximum safety of
personnel is attained, properly designed and
constructed tools and equipment are tanta-
mount to a successful job. Because the
initial cost of these tools and equipment

represent such a small percentage of the
overall cost of the project, the highest
quality should be wused, thus minimizing

'down time' and possible failure during the
- course of construction.

(A) Tools

Basic tools needed to construct over—
head transmission lines are as follows:

(A} Conductor Blocks

(B) Overhead Groundwire Blocks
(C) Catch-off Blocks

(D) Sagging Blocks

(E} Pulling Lines

(F) Pulling Grips

(G) Catch-off Grips

(H) Swivels

(I) Running Boards

(J) Conductor Lifting Hooks
(K} Hold Down Blocks

Conductor Blocks are made in diffrent
configurations:

(1) Single GConductor

{2) Multiple Conductor (2, 3, 4)

{3) Multiversal type (can be converted
from bundle to single and vice
versa). ‘

(4) Helicopter

Conductor blocks should be large enough
to properly accommodate the conductor and be
lined with a resilient liner such as neo-
Prene or poylurethane and constructed of
light-weight, high- strength materials.
Sheaves should be mounted on anti-friction
:bal} bearings to reduce tension required in

Stringing- and facilitate proper sagging.
Conductor blocks are available for stringing
Single conductors or multiple conductors.

Some are - convertible thus enhancing their
Versatility. - When stringing multiple
_Conductors” it is desireable to pull all

zonductors with a single pulling 1line so
hat  all conductors in the bundle have

identical tension history. The running board
Mmakes this possible.

Two Conductor Bundle Block

Running poara

Pulling lines are divided into. two
categories:

(1) Steel Cable

(2) Synthetic Rope

Because of the extra high tension

required in transmission line construction,
steel pulling lines and pilot lines 'are the
most practical to wuse. Torque-resistant,
stranded, and swagged cables are used so
that ball bearing swivels can be utilized to
prevent torque build up being transferred to
the conductor. Some braided or woven steel
cables are also used.






