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We’ll return to the saga of conductor 
replacement in a minute, but first let’s have a 
look at the work on the towers out in the bay. 
Unfortunately, they’re so far out that we don’t 
get a very good look at what they’re doing.

But there is a story or two… read on!



Although there are low boardwalks, the crews 
get to and from the towers via swamp buggy, 
a shallow-draft boat with a large propeller at 
the stern.

I heard this story on the two-way radio. One 
morning, as the swamp buggy departed after 
dropping off the crew, its prop blast blew them 
off the boardwalk into the water. Needless to 
say, they were not happy campers! Suppose 
the driver paid for the drinks that night?





Another story has to do with the chopper that hit a 
lightning rod on one of the towers. The pilot 
requested an emergency landing at Palo Alto 
airport to inspect for damage. Apparently there 
was none, and he went back to work.

Later that day, I heard an exchange on the radio. 
One party said a chopper had hit a lightning rod 
earlier in the day. The other said, “And it’s still 
there, so watch for it!”



All this would be a lot more difficult without 
the helicopters.

It gets chilly when the breeze picks up, 
especially near sunset. I saw the chopper 
bring one man’s pullover from his car at the 
substation, lower it down to him on a hook.

Late one afternoon, it was almost dark, I was 
bicycling home past the site. Two men were 
still up on a tower. The helicopter was 
nearby, so I stopped to watch. First, it picked 
up a load of rollers and other surplus 
hardware and ferried it back to the 
substation. While it was gone, the men 
climbed to the very top of the tower.

The chopper came roaring back, full speed 
just above the waves. At the last second, it 
pulled up, traded speed for elevation, 
stopped in mid-air just at the top of the 
tower. The men climbed aboard – not inside, 
just standing on the struts – and flew out.

Oh, and by the way, it’s vitally important that 
the helicopter be grounded out before anyone 
touch it. It can have a static charge of up to 
350,000 Volts.

And my friend Kimberly was on at least one 
of these pick-up flights – I saw the photos on 
her journalism web site.







Return from digression. Recall that we have a new conductor 
in place, but the tension is still carried from the ground. In the 
next few slides, we’ll watch as the load is transferred to the 
tower and the ground support is cut loose.



As we start, the new conductor is held taut from the 
ground over the roller.

The two loose pieces were already here; they held 
the old conductor while the insulator was removed 
and the roller was installed.

The black one is steel rope; it will carry the load. 
Notice that it’s just looped around the tower 
structural members. As to the fat gray one, watch 
this space…

Why is the loop so long? And why extend it 
with yet a second loop, as we see being 
done here? We have to support the 
conductor well away from the tower 
to leave room for the insulator 
that we’ll be installing.



While we’re close up against the tower, we 
carefully gather in both the black and the gray 
dangles; then we move the bucket a few feet 
further out, where we’ll attach the safety.



At the center of the picture, we see a doubled 
length of chain that the jack will pull up taut.

Preview of coming attractions: in the lower 
right, another new conductor that has already 
been safetied up here.





The orange sleeve protects the conductor from scratches 
and gouges that might be caused by the jack. We really, 
really don’t want to damage that conductor!



Picking up the tension with the jack.



The bulge in the sheath that protects the conductor is another 
small example of the deep-level thought that has gone into the 
design of the tools, techniques and materials. Notice that the 
pressure of the jack against the bulge would slide the sheath 
along the conductor if necessary. 



Since we’re going to be cutting loose groundside 
support, we have to ground the conductor up here. 
Now!

That’s what the gray dangle was – a ground jumper.





The load is now carried by the tower. Electrical 
ground is now provided by the tower. 
Groundside, they carefully release the safety; 
the conductor goes slack over the roller.



On the ground, the conductor is cut off near the tensioning truck; we’ll eventually salvage the scrap.



Now what? Now we need to tension the 
conductor. Tension the conductor? What does that 
mean? Why?

Well, we need all conductors to hang with the 
same sag. When it gets hot, we don’t want them 
to sag low enough to get into the trees or cause a 
hazard. When it gets cold, we don’t want them

contracting to impose stress on the towers and insulators 
beyond their design limits.

By applying a given tension to the conductor when it’s 
installed, a tension that comes from the wisdom of 
mathematics, we ensure all of this. The tension depends on 
the composition of the conductor (ACSS in this case), its 
size, and the temperature.



What we’re going to do is pull on the tag 
end here on the ground, through a 
tensiometer, until we get the right 
reading. Then we’ll apply the safety up on 
the tower, release the tension here on the 
ground, and we’re done.



As we might predict, this is yet 
another application for the ubiquitous 
safety. Here, we’re attaching it to the 
loose end from the tower.



The tensiometer. To the left, toward the tower, it 
will attach to the safety; to the right, to a winch.





Here’s our winch.



The conductor we’re pulling up is on the 
tower that’s mostly off the picture to the left. 
By hanging the loose coil of surplus conductor 
on the winch line, we guarantee that essentially 
all the stress on the conductor is carried by the 
tensiometer.







Of course, the conductor has to be free of all encumbrances up here.







Even, as an exception, the ground jumper.



The tensiometer is well up in the air… 
not a problem: we’ll just go well up in 
the air to read its dial.







They actually had to do it twice. The guy on the 
radio, back at the substation, had given them the 
wrong number from the handbook; he had heard 
a temperature of 63 degrees F.

Fortunately, they discovered the error – the 
temperature was actually 53 degrees. The tension is 
always in the vicinity of 3000 lbs; the new number 
after correction to 53 degrees, was 3013.
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