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Introduction

This catalogue has been compiled to enhance professionalism and to assist  in combating of
non-ferrous metal theft in Eskom.

The illegal trade in stolen non-ferrous metals has become a multi-billion rand trade in South
Africa, and it involves people from all walks of life.

The escalating theft of cables from Eskom and other institutions is costing South Africa
billions of rands yearly.  The investigation and combating of these crimes have become a
combined effort between the Criminal Justice System and affected organisations.

The purpose of this catalogue is for it to be used in conjunction with Eskom’s  awareness
programmes to enlighten and inform Eskom employees, the recycling industry, the Criminal
Justice System,  various private organisations and the general public of the types of Eskom

material that is frequently stolen.
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Installation

Vandalised installation

This is a complete stand-alone installation. A 50kVa transformer is connected to a wooden pole structure.
Links, insulators, clamps and conductor are all connected and in working order, giving the customer
electrical supply.

These installa-
tions have
been
vandalised.
The trans-
former on the
left was cut
open and the
copper coils
removed.

Wooden
pole

Cable Transformer Fuse links /
holders Insulators D-clamp Conductor
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Transformers

These are transformers. They vary in size from 11kV to 500kV. Transformers are used to
convert the electricity from overhead lines into a usable voltage for customers. These
transformers are vandalised by thieves for the copper coils and oil inside. Thieves pull the
transformers off the installations and then use cutting torches / hacksaws, etc. to open them to
remove the coils and oil. The financial loss to Eskom is huge, as the cheapest transformer costs
as much as R5 000. Power supply to the customer is lost when the transformer is vandalised or
stolen.
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These are plates found on each transformer, reflecting the make, model and serial number.

These are transformers that were cut open and the copper coils removed.

Transformers
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Fuse links

These photographs depict two types of fuse links.  These fuse links are installed at an installation
between the strung overhead power line and the transformer.  When these links are pulled (open), the
electrical supply to the transformer, and subsequently to the customer, is cut.
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Meter boxes are the casings in which the meters (which measure and reflect electrical usage) are
protected from the weather and the cables safely stored away from civilians. These meter boxes are
broken open by thieves to steal the copper cables inside.

Meter boxes
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Overhead lines

These are overhead power lines. These lines are strung with conductor composed of either aluminium
or copper. These are high-voltage lines, which distribute the electricity supply to customers.
When the conductor is stolen, electrical supply is lost. Copper lines are more frequently targeted,
due to the fact that the copper conductor is not uniquely marked. It can be identified through
technical specs and forensics. Eskom aluminium conductor is marked with a unique identifier.
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Overhead lines / pylons

This large steel structure is used to keep overhead high voltage power lines in the air. These lines
are strung with copper or aluminium conductor and distribute electrical supply to customers.
When overhead conductor is stolen, the tension on the pylon is unevenly distributed, resulting in
the entire pylon structure buckling.

The financial impact on Eskom to replace the pylon is approximately R1.5 million.
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Aluminium conductor
identification mark

UniqueUniqueUniqueUniqueUnique
identifieridentifieridentifieridentifieridentifier

This is aluminium conductor. Below is the unique marking found on Eskom aluminium conductor –
to the naked eye it simply looks as if the conductor is scratched.
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The top photograph depicts covered aluminium conductor. This conductor is insulated with a
fireproof
PVC coating.

The two bottom photographs depict copper conductor which is used on overhead power lines.
Copper conductor has an appearance of green discolouration to the naked eye. Unfortunately,
this
conductor is not marked, due to the age of the power lines.

Copper and covered conductor
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Reinforced conductor

This is the composition of reinforced aluminium conductor – it is strengthened with strands of
steel wire.
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Source: www.aberdare.co.za

This is the composition of aluminium conductor.
Types used by Eskom include: Mink, Hare, Fox, Chickadee, Bull, Bear, Dinosaur, Squirrel, Hornet.

Aluminium conductor
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Insulators

These are insulators. They vary in length to cater for the different voltage overhead power lines.
A lower voltage line, such as a 33kV, will have a smaller insulator (above left photograph) than the
higher voltage 132kV lines, which use the very long insulators (bottom left). Insulators are either
made of porcelain or rubber.
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Vibration dampers and stay rods

Vibration dampers
are installed on the
strung conductor
and held in place by
aluminium arm rods
to lessen vibrations
on the line and to
prevent the
different phases of
strung conductor
from touching each
other in windy
conditions, which
would result in
power supply loss.

Stay rods are
installed at various
installations to
anchor the stay
wire.
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These large steel structures are used to keep overhead high-voltage power lines in the air.
Thieves steal the pylon lattices or cross-members. The theft of these lattices results in a weakened pylon
structure and can result in the entire pylon collapsing, because the weakened bottom structure cannot
support the weight of the entire structure. When a pylon collapses, customers will experience a loss of
power supply.

Pylon vandalism
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Lattices / cross-members

Pylon lattices or
cross-members are
stolen by thieves and
used as fence poles
(droppers) or to
build shacks. The
photograph below
clearly depicts stolen
lattices that have
been replaced (the
shiny zig-zags).
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Lattices / cross-members

Eskom pylon lattices or cross-members are clearly marked with a part number for identification
purposes. These lattices are stolen by thieves to use in the construction of shacks, or used as fence
poles / droppers (bottom-right photograph).
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Eskom lattice marking

Due to the lack of availability of original lattices by suppliers, these lattices, or cross-members, have
been manufactured specifically for Eskom Northern Region by the Eskom workshops in Witbank.
They are specifically marked ESKOM TSG by this press (top photograph).
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Substations

Substations are where various overhead lines meet and electricity is redistributed. They consist of
transformers, voltage regulators, breakers, reclosers, VTs, CTs and various types of cables. Thieves target
substations for the copper earthing, copper cables and copper coils found in the transformers, VTs and
CTs. The oil spillage from vandalised transformers, VTs and CTs results in an environmental hazard.
The photograph on the right depicts a substation transformer that was vandalised and the copper coils
inside stolen.
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Substations

These photographs depict a substation that was vandalised by thieves and the copper cables, earthing
and transformers stolen.
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These steel structure parts are manufactured specifically for Eskom Northern Region by the Eskom
workshops in Witbank. They are specifically marked ESK and with the part number by this press
(bottom photograph).

Eskom substation
structures
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Additional substation equipment

VT CT

Kiosk Voltage
regulator

These photographs depict various types of equipment found in substations that are vandalised for the
copper inside.
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Additional substation
equipment

These photographs depict various types of equipment found in
substations that are vandalised for the copper inside.

Mini substation NEC

Recloser

Breaker
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 These photographs depict
round and flat copper
earthing found at substations.
The earthing is painted with a
green-coloured coating.

Copper earthing
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Clamps and joints

Different types
of aluminium
clamps and
joints are used
to join the
conductor and
to affix it to
substation
equipment and
feeder lines.
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Airdac and bundle theft

Airdac

These photographs depict various houses being electrified by means of airdac running from the poletop
box to the house and the bundle conductor from the transformer to the pole-top box.  Airdac and
bundle are stolen to do illegal connections and to sell the copper and aluminium for personal gain.

These diagrams and photographs depict two types of airdac cable.  Airdac is used to supply electricity to
a house – it is strung between the house and the pole-top box.  The cable varies from 4 mm to 10 mm in
diameter.

Source: www.aberdare.co.za
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Aerial bundle

Illegal connections

Source: www.aberdare.co.za

These diagrams depict aerial bundle, which is used to supply electricity to a house – it is strung between
the transformer and the pole-top box.

Airdac and other cabling are often used to do illegal connections.
They are joined illegally to overhead power cables. This is extremely
dangerous and unsafe, due to the fact that it is not properly
connected and insulated to ensure optimum safety conditions.
Unsuspecting people / children may be fatally electrocuted if they
touch these connections, as they are not properly insulated.
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6.6kV - 33kV cable single / 3-core

Types of cables stolen

1 – Conductor (copper / aluminium)
2 – Conductor screen – extruded semi-conductive

layer integral width:
3 – Insulation – XLPE
4 – Core screen – extruded free strippable semi-

conductive layer
5 – Semi-conductive numbered tape
6 – Metallic earth screen – copper tape(s)
7 – Fillers – pre-formed plastic material
8 – Binder tape
9 – Inner sheath (bedding)
10 – Armouring (steel wire or aluminium wire)
11 – Outer sheath

Regardless of where cables are stored or installed, they are stolen.
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3-core cable

Single-core cable

Source: www.aberdare.co.za

Source: www.aberdare.co.za

This diagram depicts single-core copper cable. This cable varies in diameter from 1.5 mm up to as
much as 400mm. This is an insulated cable – covered with a PVC coating – and can be reinforced with
armour wire, composed of either steel wire or aluminium wire, to make it stronger. This type of
cabling is found within substations and at installations running from the transformer to the meter box,
and from the meter box into the house / building.

This diagram depicts 3-core copper cable. This cable
varies in diameter from 1.5 mm up to as much as
400 mm. This is an insulated cable – covered with a PVC
coating. There are three strands / cores, individually
insulated, within the outer sheath.
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Source: www.aberdare.co.za

Multi-core cable

4-core cable

This diagram depicts 4-core copper cable. This cable varies in
diameter from 1.5 mm up to as much as 400 mm. This is an
insulated cable – covered with a PVC coating – and can be
reinforced with armour wiring, composed of either steel wire
or aluminium wire, to make it stronger. There are four strands
/ cores, individually insulated, within the outer sheath.

This diagram depicts multi-core copper cable. This cable
varies in diameter from 1.5 mm up to as much as 400mm.
This is an insulated cable – covered with a PVC coating.
There are multiple strands / cores, individually insulated,
within the outer sheath.
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Equipment used

Results

Thieves use an array of
equipment to cut overhead
lines and cables. The most
common types of equipment
used are hacksaws (mounted
on a long wooden pole to cut
overhead lines), pliers, bolt
cutters and carpet knives.

The theft of electrical equipment on Eskom’s infrastructure
is not only illegal, but it can result in severe bodily harm and
even death. Thieves risk their lives every time they attempt
to steal an overhead line, transformer and/or cables.
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Eskom Crime LineEskom Crime LineEskom Crime LineEskom Crime LineEskom Crime Line
Toll Free NumberToll Free NumberToll Free NumberToll Free NumberToll Free Number

0800 11 27 220800 11 27 220800 11 27 220800 11 27 220800 11 27 22



page 35

The purpose of this document is to create awareness – it is

not intended for technical purposes.

A special word of thanks to
Liezel Schultz and Charl Groenewald from

Mpumalanga Operating Unit for their huge input in compiling this document.



Powering your world


