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Electrical Storms in Mines - Problematic

Electrical storms are unavoidable natural events that can cause serious damage to goods,
services, the environment, and even kill human lives. The mining industry is one of the most
susceptible since they often operate in open areas and involve the use of heavy machinery, as well
as the handling and storage of flammable materials, increasing the risk for employees
(Occupational Safety and Health Administration, 2016) .

In open areas, lightning is more likely to be generated and the machinery, because they are built
with metallic materials, become a target for the discharge of lightning, especially those built with a
geometry such that they end in a point or corner areas since these metallic materials increase
notoriously the electric field. Additionally, operating personnel can be affected by an electric arc, by
adirectdischarge, or by an induced overvoltage.

According to a study by the American insurance industry, lightning causes annual losses of more
than five billion dollars (Hartford Insurance Co., 2006). A clear example in the mining industry was
the impact of a lightning strike at the Porgera gold mine, in New Guinea, in 2006 that involved power
outages for more than three months, leading to daily losses of $ 700,000 (National Lightning Safety
Institute, 2008). However, economic costs are just one of the many effects of lightning in the mining
industry.

The places considered dangerous due to the
presence of this type of phenomenon are flat
lands or those where there are electrically
conductive elements, so the most exposed
places such as the tops of hills or open
spaces, places where there are wire fences
or metal fences, areas with Overhead power
lines and electrical substations, huts or
houses located in open areas, wetlands,
areas with the presence of exposed metal :
pipes. For all this, the mining camps are | Fuente: .

considered high risk, since they present a | et eeiien patetiar TaBa eI Bl Acte Caoio=Is00s
large part of the characteristics described, SO | 1.images.arcpublishing.com/elcomercio/400VSCMEZBDEVKN3ZKDY W
when an electrical storm occurs in the mining  * 42¥Clipg

camps, the primary disposition is to suspend all kinds of activities.

— Didyou know?

Dry lightning is the name used in Australia, Canada and the United States for lightning
that occurs without precipitation on the surface. This type of lightning is the most
<= .+ common natural cause of forest fires or dirt in the environment produced by mines.
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CMCE-SERTEC - Solution

Traditional lightning protection technologies, in different models and operating principles, are
designed to fulfill the primary function of being the point of impact of atmospheric discharges and
dealing with them, trying to minimize their effects, but experience has shown us that there will
always be direct and indirect consequences, so the best alternative is to target a device that
prevents the conditions necessary for electric shocks from occurring.

CMCE-SERTEC Protection in Mines

An answer to the problem. The Legacy of One of the World's Brightest Minds.

Nikola Tesla in one of his patents enunciated the basic principles of a device capable of balancing
electric fields and replacing the top-of-the-line lightning rods that constitute a high-risk element in
any type of environment. Based on the concepts of Nikola Tesla and the experience of years of
laboratory studies and field experimentation, SERTEC has developed the CMCE (Multiple Electric
Field Compensator) technology, a passive capture system designed to balance and deionize, at all
times, the electric field of the atmosphere, within its radius of protection.

Through an operation similar to that of a series of

capacitors that feeds on the electrical charge of the

: earth and induces electrical charge from the
f:?(* - y atmosphere, its internal capacitance system allows
o XK debugging charges to the ground system that could
generate the formation of the upward tracer of the

lightning. In this way, the area protected by the

reawinis s compenssios.. d€Vice is camouflaged against atmospheric

neutralizing the formation of

ighming s protecton area -+ Jischarges and electrical impacts are avoided.

Our technology has proven to be an effective

alternative for protection against electric shocks,

protecting open-air facilities under various climatic

Current Drain and soil conditions, even in high-level terrain on the
groundedin harmiess | @ surface without compromising its performance

milliamps X . ’

and the references of several installations in
important Industries mining companies have shown
it.
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Success stories

Cemento Sur

CMCE Installed: 37 equipment
Protected area: 3700 m?
Installation Date: December 2018

Weather Station- Chinalco

CMCE Installed: 1 equipment
Protected area: 100 m®
Installation Date: October 2014

I Place of Installation: Peru I
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Success stories

Drinking water treatment plant — Chinalco

CMCE Installed: 4 equipment
Protected area: 120 m”
Installation Date: January 2020

Mining Society Brocal S.A.

CMCE Installed: 2 equipment
Protected area: 240 m’
Installation Date: July 2018
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Success stories

Minas Argentinas S.A.

CMCE Installed: 1 equipment
Protected area: 120 m®
Installation Date: October 2020

I Place of Installation: Argentina I
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