
Reconductoring
A number of transmission lines 
run along the bayfront. One day 
I noticed rollers on a tower, and 
loosely dangling conductor. 
Needless to say, I was out there 
the following two or three 
weekends watching the project.

They’re replacing the conductor 
on two of the transmission lines.

The tower in the foreground carries two energized transmission 
lines. A transmission line is a vertical set of three conductors.

The new conductors are heavier than the old, 
and the existing towers had to be built up to 
carry the additional load. In addition, at least 
one double dead-end was added in the span.
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A double dead-end just means another conductor is 
dead-ended at the same tower.

Electrically, as we see, there’s a jumper around the 
insulators, so the current flows right on through.

Double dead-end? What’s that?

On most towers, the conductor is simply 
suspended, and the tower does not resist the 
tension in the conductor. A dead-end is a tower 
where the conductor ends mechanically; as well as 
the weight of the conductor, which all towers must 
bear, a dead-end tower withstands the tension in 
the conductor.



Notice the rollers, particularly the one on the 
upper right, latch open. It and its mate at the 
same height are waiting to receive the 
conductors that are presently just tied off 
onto the tower structure itself.

Why? They can’t pull out the old conductors 
until they are carried by rollers, but they have 
to move the conductors so they can attach 
the rollers to the insulators. Work in progress.

These towers, for example, merely suspend 
the conductors; they do not dead-end them.





Well, can there be a single dead-end?

Yes, here’s an example. It’s not very useful – the power has 
nowhere to go! 

This is old technology: heavy ceramic insulators, copper 
conductors. And the steelwork is structured for a hard left 
turn here, which would carry the line across into Moffett 
Field. So we suspect this is an obsolete line, partially 
disassembled, but not yet worth tearing down completely for 
salvage.



Returning to our project… on the ground, we have, first, a 
flatbed equipped with three reels of conductor. Notice the end 
fitting, called a pulling grip, on the conductor; we’ll need to 
understand something about all this.



Several more reels lie to one side, ready for use.



A lot of web research is possible if you know a manufacturer 
and a model number, so I photographed the labels on one of 
the reels.

14000 feet, probably not enough to reach all the way to 
Ravenswood substation from here. 8511 pounds, 477 kcmil, 
24/7 stranding: a way to find it on the Southwire web site.

ACSS: aluminum conductor, steel strength. That means 
there’s a steel rope core, wrapped with two or three lays of 
aluminum. The steel provides the strength while almost all of 
the current is carried in the aluminum. (You don’t have to tell 
the current to flow in the aluminum, it just does, both 
because of the skin effect and because the resistance of the 
aluminum is considerably lower.)



200°?! Wow! No wonder they want a steel core!

Here’s a catalog excerpt from 
Southwire’s web site. The cross- 
section is 477 kcmil (hundred 
thousand mils), it comprises 7 
steel strands wrapped with 24 
aluminum strands, and it’s rated 
to carry 1180 Amps at 200°C.

Code Size Stranding Diameter Weight Strength Ampacity
Flicker 477 24 Al 0.846 613.6 13000 1180 A
ACSS kcmil 7 Steel in lb/1000 ft lb at 200°C



Steel core, two counter-wound lays of 
aluminum strands, strands whose diameter 
is slightly greater than that of the steel.



How do you thread a conductor over a series of rollers? 
With a specialized fitting, of course. The Hubbell/Kellems 
name on this one points us to another useful web site. 
These pulling grips are rated for 7500 lbs.





Here’s how it looks on the conductor itself, a long mesh 
sleeve that applies uniform pressure over its length to 
grip the conductor securely, while avoiding damage.



Okay, so much for the conductor. Let’s look at the rest of the setup.



These vehicles are carefully positioned in line with the first (dead-end) 
tower, and perhaps 200 feet away from it. The reels of conductor on 
this flatbed are ready for use. What’s the other vehicle behind it?



This is a tensioner. The new conductor will flow right to left, from the 
reels on the flatbed through these sheaves and on up to the tower.

The cable going through at the moment is part of the rig itself; it 
saves having to thread the conductor through.



The conductor passes several times through these 
sheaves, which pick up the pulling stress. At the hub 
of each sheave (not sheaf) we see four round 
assemblies, hydraulic brakes that retard the pull.



The brakes were binding. One of the men told me the job 
was on a tight deadline and they couldn’t afford the time to 
tear down and rebuild the assembly. So during a pull, they 
hammered on the brakes to avoid binding.



Let’s take a look overhead for a minute. New 
conductor has already been installed and dead- 
ended overhead and behind us; the new pull 
starts from here and goes forward, down and 
to the left out of the picture. We’re really only 
interested in the new span here; for the dead- 
ended span, the excitement is already over.

The rollers are in place, but the old conductors 
are still there, safetied off to the tower 
structure (safety is a verb in this business). 
Pulling cables have been attached to the two 
top conductors, brought around the rollers and 
down; we’ll use them to pull out the old 
conductor.



Let’s have a closer look at the rollers.





One side of the frame is fixed; the other side opens to 
accept the conductor. Once the conductor is in place, the 
frame can be locked with the pin.

The pin is retained with a small chain, one small example 
of the careful thought that has gone into the design of 
these tools and fixtures. If the pin got lost, it would 
either mean coming down from the tower to seek out 
another, or risking an unlocked roller.





Another necessary step in the preparation is installing 
temporary guards around any power lines that may pass 
under the project. If the conductor sags, it will bottom out on 
the cross poles, rather than shorting the smaller line.





When we’re actually pulling conductor 
in, or out, we specially support it above 
any crossing lines.



A lot of preparation is necessary for a job like this. To the right is the tensioner 
truck, to the left, out of the picture, the flatbed with the reels of conductor. 
What’s happening here is that the two are being chained together so there’s 
no chance the cable tension can drag the whole tensioner truck forward.





Everything needs to be securely grounded. Here, we’re using 
a wire brush buffer to expose bare metal on the flatbed.



Why? Because of electrostatic build-up, which can exceed a hundred 
thousand volts. If it’s bled off continuously, it’s not a hazard. But a 
very small wire would bleed off static charge. Why the big, fat cables?



If, somehow, live power were applied to the line, we want the ampacity 
to trip its breaker, and if the breaker re-closed (they do), to trip it again.







When a dead conductor 
is not being pulled in or 
out, it’s grounded to the 
tower structure.



Well, let’s get on with it. First, we need to pull out the 
old conductor. And here’s just the machine for it.

By the way, ILB is International Line Builders, 
Tualatin, Oregon. I imagine they schedule their 
California coastal projects in wintertime and their 
Montana mountain projects in summer.

Why do we find new and old conductor at the same end 
of the span? Why not use the old conductor to pull in the 
new conductor? I asked…

Because the old conductor is so brittle and weak that it 
could break. So they pull it out first, and use its tail end to 
pull in a so-called traveller, a steel cable that will pull new 
conductor in, in the reverse direction.



What we have here is a winding engine…



… that drives a sheave (black) and a reel 
(orange) through some sort of variable 
speed mechanism, so that the reel takes 
up cable at whatever rate the sheave 
feeds it.



Coming off the sheave, the conductor passes 
through rollers on a reciprocating arm whose 
purpose is to fill the orange reel uniformly.





The conical core of the 
take-up reel makes it 
easy to remove the reel 
from the resulting spool 
of wire.



… and here’s the result.



Copper is expensive enough 
that there’s probably 
substantial salvage value here.

Okay, the old conductor is out. In the next slide 
show, we see the new conductor going in…
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