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involved in complex electrical transmission line building

By Janine Boessenkool

If you have seen transmission lines suspended over rivers or climbing steep mountain sides
and you have wondered how they were built, then this article may interest you. Chopper Worx
is one of a few aviation companies in South Africa that specialises in precision flying and
slinging. African Pilot was invited to witness first-hand what this operation entailed.
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The Eskom transmission network in South Africa is rapidly
expanding with the addition of new power stations such as Medupi
and Kusile situated in the coalfields of the northern Highveld. The
changing grid requirements require the stabilising of the grid in
certain areas and the simple need for expansion to new areas also

requires the expanding of the transmission network.

Prince Alfred Hamlet, a small town about 20 kilometres from
the town of Ceres, has become the home of a few pilots and
ground crew working on a contract base for Chopper Worx. This
all started in 2015 when VISCAS Corporation was awarded
a contract by Eskom to construct a 765 kV transmission line in
the Western Cape mountains. VISCAS decided to use Chopper
Worx to assist it with the transportation of construction workers
and construction materials (such as concrete, steel members, and
transmission line materials/equipment) to inaccessible areas where
the 765 kV transmission line towers were to be built. Chopper
Worx is responsible for the building of 24 transmission towers and
conductor stringing, situated in mountainous areas not accessible
to vehicles. Chopper Worx has three full time helicopters in its
fleet (BK 117, AS 350 B3e and AS 350 B3+), but this fleet varies
according to the availability of helicopters.

Some background

An increase in demand for electricity in the Western Cape created
the need to build a 765 kV line. Construction of a transmission
line involves different teams working in a number of phases namely
installing the foundations, assembling steel members on the ground,
lifting the assembled members (pylons) and lastly connecting the cable
between the erected pylons. Approximately 200 to 250 people have
been employed for the entire construction process. However, there are
seldom more than 50 people employed in any one phase. The Kappa to
Omega project entails planning, designing, constructing and operating
a new Eskom Holdings 765 kV transmission power line, which will
traverse about 173 kilometres between the Kappa substation close to
Ceres and Omega (Sterrekus) substation in the Western Cape province
with 2 000 MVA transformers at both ends. Towers for the power line
are between 42 and 44 metres high, with a total footprint of 40 x 52.6
metres each. The distance between towers averages 450 metres, except

for one, where the distance is 1 290 metres.

Chopper Worx has been working in the mountainous region (Kappa-
Sterrekus Section B), which is situated mainly in the Western
Cape. It falls within the Boland District Municipality (DC 2) and
the transmission line route passes largely through the Witzenberg
Local Municipality (WC 022). The central route passes between
Obickwaberge and Voélvleiberge. It passes south of Tulbagh and far
north of Wolsely, in the Tulbagh Valley. It crosses the Witzenberg,
passes south through the Agter-Witzenberg Valley and over the
Skurweberg (just south of Hugosberg). It then passes north of Prince
Alfred Hamlet, aligned on the edge of the Ceres Valley and this is
where Chopper Worx has developed a helicopter base, complete with
operations and AMO approvals.

The transmission line is 173 kilometres long with a voltage of 765 kV
that forms the last link of the 1 600 kilometres long 765 kV scheme.
This scheme was designed by Eskom Line Engineering Services

(LES), while the whole project was managed by the Eskom Power
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Delivery Projects team. The line has been divided into three sections:
Section A starts at Kappa substation in the Little Karoo to just east
of Ceres and is 62 km long; Section B connects the sections over
the mountains known as the Skurweberg, the Witzenberg, and the
Swartberg (north of Ceres, through the Witzenberg Valley, and just
south of Tulbagh) and is 52 kilometres long; Section C ends about
10 kilometres inland from the coast near Koeberg at the Sterrekus

substation and is 60 kilometres long.

Building a transmission tower together with the lines has specific
components and here the focus is devoted to the helicopters that play
a significant part in the construction process. The area was cleared of
vegetation according to the relevant standards and approval gained
by Eskom before any construction or operations could commence.
In cases where concrete trucks were restricted in terms of accessing
tower positions, temporary access routes were negotiated with
landowners, so that the helicopters could lift loaded concrete buckets
to the cliffs where the towers were to be constructed. There are a
few areas that have been assigned as pick-up zones, and the distance
between the tower and concrete truck depends on whether two
helicopters or three will be placed into the circuit. Concrete buckets
can weight anything between 700 and 800 kilogrammes, which is the
safe weight margin. The BK uses a 60 metre “Barry Sling” with an
inboard systems bottom release hook, whilst the Squirrel uses a 45

metre steel wire rope with a manual hook to transport the materials.

The longest conductor span on the line is over a valley in the

Skurweberg Mountains, which measures 1 290 metres in length.
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This is a record for 765 kV lines in South Africa and required that
a new tower structure be to account for the expected forces on the
conductors caused by winds and ice. The tower is known as the
701GM structure and weighs 90 tons.

Concrete is one of the last materials to be transported to the towers
in order to complete the foundation phase, as the team needs to
transport all materials that are required to build the base of the
four legs of the tower. At each tower, there is a safe landing zone
for the helicopter, specifically to transport workers in the morning
and afternoon, not forgetting the managers/engineers to conduct
inspections on the works. Materials transported are anything from
excavators, compressors, water tanks, diesel tanks, cranes, tower
steel, wet concrete, and concrete mixers, to toilets, generators,
jackhammers, and wooden logs, to mention just a few. As Greg
Taylor, the base Operations Manager, says: “We lift everything
required for the operation.” Chopper Worx averages 200 to 250
hours monthly if the weather permits, but high wind conditions
play a significant role in precision flying. Another factor that affects
flying is when suppliers have not delivered the materials on time or

if the concrete truck is late.

Stringing only occurs when all other activities have been completed
and this is the technique used to distribute and lay cables in position
ready for the pylons to be connected together. Aerial helicopter
stringing has become one of the most efficient, cost effective

methods for connecting the cables to the transmission towers.

Using a helicopter to string power lines reduces the environmental

impact of the construction, as the line can be strung over sensitive/
protected areas. It also minimises the need for heavy machinery and
other vehicles on the ground, along with reducing the time taken to

complete the stringing activities.

Just as this project is a first for Chopper Worx, there are also a
lot of “firsts” for Eskom.

'The line is the first:

e 765 kV line to cross over the mountains

*  to use grout injected micro-pile foundations

*  to use composite long rod insulators

* to use bolts covered with a zinc-diffused coating instead of the
normal galvanised bolts

* to lift guyed V-suspension towers complete with insulators and
hardware in one operation

* toinstall a 765 kV span of 1 290 metre long; and

* to install aerial warning spheres and mid-span vibration dampers

by means of helicopter onto earth wires.
Interesting facts

This is a 173 kilometre, 765 kV line that forms the last link of a 1 600
kilometre long 765 kV scheme. It is presently the highest voltage line
used in South Africa.

Total of 388 transmission towers built

e Section A — 133 structures
¢ Section B — 125 structures

¢ Section C — 130 structures
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Different types of transmission towers used in this line:

*  703B - guyed-V (16.2 to 17.8 tons per structure)

*  701C - self-supporting suspension (25.8 to 30 tons per structure)

¢ 701E - 0 to 15 degree angle strain structure (43.9 to 47.3
tons per structure)

¢ 701F - 15 to 35 degree angle strain structure (51.7 to 56.2
tons per structure)

* 701G - 35 to 60 degree angle strain structure (69.6 to 75
tons per structure)

*  701GM - 701G heavier (90 tons per structure)

Weight dependent on structure height

Estimate of total concrete used for the mountain area (Section B):
'The helicopters delivered 5 000 tons (453 924 kg) of concrete. Bear
in mind that concrete buckets can take up to 800 kilogrammes.
Therefore an estimated 567 helicopter lifts and drops had to be made

to deliver this concrete.

Estimate of total steel used for the project:

*  Steel used on Section A — 3 821.6 tons (61.92 tons/km)
»  Steel used on Section B — 5 482.3 tons (105 tons/km)

*  Steel used on Section C — 4 134.6 tons (70 tons/km)

+  Total steel usage for 173 km — 13 438.51 tons

Helicopters utilised can lift a maximum of 1.2 tons of steel,
which resulted in 88 flights as indicated by Section B for a total
of 105 tons.

Hours flown by the helicopters over the complete project:
Total hours flown on the project to date by three helicopters: 1 844
hours and 28 minutes.
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From Left to right, Shane Beeton, Gregory Taylor, Jacques Esterhuizen,
Le Roux Malan, Chris McDonnell, Pierre Le Roux, Johann Pretorius and Andre Olivier
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