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THE “SUPER CAVE” MINE PROJECT

As the biggest copper mine in the world, the vital statistics of Chuquicamata are quite staggering; at the time, before
a modernization of the mine had begun, it was already producing 366,000 tons of fine copper per year and proven
mineral resources totaling 4,200 million tons.
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hen Business Excellence first visited
.vv Codelco’s Chuquicamata mine all

the way back in 2013, what stuck out
most was the sheer scale of the operations.
As the biggest copper mine in the world,
the vital statistics of Chuquicamata are
quite staggering; at the time, before a
modernization of the mine had begun, it
was already producing 366,000 tons of fine
copper per year and proven mineral resources
totaling 4,200 million tons.

As the most important asset of mining
firm of its parent company Codelco, not to
mention arguably the most important in Chile,
Chuqguicamata is constantly being updated,
modernized and improved to cement its
standing as world number one. A relatively
recent example of this came in 2012, when
Codelco announced that it was to convert

CODELCO’S CHUQUICAMATA

measures at Chuquicamata. After almost
six years since our last visit, we decided to
return to Codelco’s most important mine and
see what its next phase of development has
in store.

A complete overhaul
After over 100 years in its current guise as an
open pit mine, located 2,870 metres above
sea-level, the development work which began
in 2016 to change the mine to an underground
facility, was nothing short of revolutionary. The
major shift at Chuquicamata is the highlight
of a major overhaul at Codelco’s operations
around Chile, which for which investment
funds of nearly US$40 billion have been
earmarked over the next decade.

The shift to underground mining will not
just offset the risk of dwindling profitable

“As the most important asset of mining firm of its parent
company Codelco, not to mention arguably the most
important in Chile”

Chuquicamata from an open cast mine into
an underground facility.

On September 9, 2018, the last blast at the
bottom of the open pit operation occurred,
after 103 years of the mine. However, “Chuqui,”
as the locals call it, wasn’t closing up. Rather, it
was just closing the page at the end of the first
incredible chapter. Codelco also announced
that it had awarded a $50m contract to
Rockwell Automation to take charge of the
transformation of the mine into, what industry
onlookers are calling ‘a super-cave” mine.

The estimated cost of this transformation
is estimated at around US$5.5 billion, putting
it among the top twenty largest capital
investments announced by any company
in the world in 2012. Nothing is done in half

ore, but also open up new untapped
resources for the mine. Codelco’s geology
experts forecast that the change will give
the mine at least a further 50 years of
operations, bringing operations to at least
2058. Once the mine is fully converted to
an underground operation, it is expected
to have an annual production of 320,000
tons of fine copper and a further 15,000
tons of molybdenum.

This first phase involved the construction
of four tunnels, two for ventilation, one for
access and one for transport totallin about 20
km in length whilst the second and main phase
of the project, involved the construction of no
less than 100 km of tunnels and drifts. These
will be used for production, material transport,
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POLIURETANO CERAMICO-CARBURO SILICIO

Ductos y Reducciones
de 4” hasta 48~
diametro, en Longitudes
de hasta 6 metros.
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Rotor + Difusor + Dispersor

PLACA CARBURO NIOBIO-TITANIO-TUNGTENO PROYECTOS ESPECIALES

Distribucion

carburos niobio-
titanio y tungsteno
(durabilidad 2a 3
veces de una placa de
carburo de cromo).

HIGH-RES LTDA es una Empresa dedicada a la Innovasion
Tecnologica en el Diseiio , Fabricacion Equipos y Soluciones
para Condiciones Extremas de Abrasion,Impacto y Corrosion.
Contamos con Productos de Alta Calidad como:

- Placas de Carburo Niobio-Titanio y Tunsgteno.

- Caucho Natural de 95% de Pureza sin Material Reciclado
colores: Rojo,Azul,Amarillo segun sea la aplicacion.

- Carburo de Silicio y Ceramica Alta Alumina 92 y 95%.

- Aplicaciones de Revestimiento Carburo Tungsteno aplicado
con Proceso PTA ( Plasma) aplicado en terreno.

Resultados obtenidos por HIGH-RES:

- Aumento Disponibilidad
- Disminucion de Costos de Mantencion y Operacion.
- Aumento Productividad del Equipo.

Contamos con la Experiencia y Tecnhologia mezclada con los
Conocimiento de la Operacion y equipo de Nuestro Cliente
podemos lograr grandes resultados y ventajas.
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ADDRESS: Av. del Valle 890, Piso | v 2, Ciudad Empresarial, PRODUCT & SERVICES

* Out-of-Gauge Heavy Lift Cargo * Multimodal Transport

* Consolidation; Storage & Marshaling  » Cargo Expediting / PO Item
* Tracking & Trace Systems * Alr & Ocean Charlering

+ Domeitic & International Transport Engineering

Huechuraba, Santiogo, Chile.
TELEPHONE: [56-2) 2473 7122

EMAIL: industriciiProjects.chile@dhl.com
WEBSITE: www.dhl.com/indusirialprojects
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“As a 100% government-owned entity, Codelco gives
all of its profits back to the government, which then
distributes it to the public budget”

ventilation levels and auxiliary facilities such
as crusher stations.

Importantly, the project has the full
backing of the Chilean government, whose
Finance Minister, Felipe Larrain, recently told
gathered press on the announcement of the
mine’s transformation: “This is a show of the
confidence we have in the company and in the
importance of these resources for Codelco
to be able to complete its structural reform
programme.” Copper has played a crucial role

in the development of Chile and it appears
that role will continue.

Furthermore, as a 100% government-owned
entity, Codelco gives all of its profits back to
the government, which then distributes it to
the public budget. Contributing around 40% of
these profits, Chuquicamata is clearly important
on a social level, contributing jobs directly and
indirectly, but also paying for schools, education,
infrastructure, health and other social projects
by driving money into the public coffers.
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TECNOLOGIA INTEGRAL S.A.

Advanced Technological Solutions
Certified ISO 9001 - OHSAS 18001
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Click here to visit our
dedicated homepage
for the mining community

MINING
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Over 1,200 Codelco employees have been
deployed on this project. These include around
150 new staff employed specifically to work
on the expansion project. The company has
already established a training and induction
program for 150 people, out of which 102 were
selected for high-skilled roles at the mine. The
training received by the selected individuals
will ensure that they possess the technical
aspects of the roles required in the mine.

CODELCO’S CHUQUICAMATA

Partners and Suppliers

Since we last spoke with Codelco, not only
have its operations grown, so too has its
network of partners and suppliers. Rockwell
Automation has been awarded a $50 million
contract to supply a “number of important”
systems for the Chugquicamata underground
mine including will implement a block-
caving extraction process for the asset life
time expansion and improvement of the

“Since we last spoke with Codelco, not only
have its operations grown, so too has its network

of partners and suppliers.”
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Remember, the most important
assets are the

Monitoring, Physical Asset management & maintenance solutions,
working with the most important companies of latin America.

+56 2 2235 3090
® soporte@monitoring.cl
www.monitoring.cl
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Modular Solutions for Mining

Quality, comfort and excellent service.

PERU ¢ CHILE « COLOMBIA « BRASIL

Find out about our experience in diverse industries
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S-INTEC LIMITADA.
Clarencia 893, Concoén. Chile
Teléfono (56 32) 2811298

www.s-intec.cl
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Inspecciones Tecnicas S-Intec Ltda, is a Certified
Company in Integrated Management System Tri-norm
ISO 9001, ISO 14001, OHSAS 18001.

In addition to having INN-SEC Accreditation for
Certification and Inspection of Fuel Products.

Its mission is to provide a technical, efficient, timely
and innovative response and is in a position to offer a
comprehensive service that meets the ever-increasing
and permanent needs of the market.

It is formed by professionals and specialized
technicians, with experience in the area of Large
Mining, Assembly, Execution of Works, Consultancies,
Technical Inspections, Non-Destructive Testing (NDT).

CODELCO’S CHUQUICAMATA

“Over 1,200 Codelco employees have been deployed on
this project. These include around 150 new staff employed
specifically to work on the expansion project”

asset’s utilization. In Chile, the switchover to
underground mining involved the assistance
of Derk, Ingenieria y Geologia Ltda. specialist
mining consultants, based in Santiago de
Chile. Redco Mining Consultants will also be
involved in the extremely extensive block cave
engineering and construction effort, to get
the operation up and running.

In terms of the infrastructure and capital
equipment involved inside the mines, Sandvik
Mining supplied eight Loaders LH621 (21 ton)
that will operate throughout an integrated

automation system in the new Chuquicamata
Underground Mine, Sandvik will also
automate and digitalise the underground
operations supplying digital technologies
such as AutoMine and OptiMine solutions
as well and Howden, a Scottish firm with a
165-year pedigree in mining, was awarded
the installation of the main fans of the
Chuquicamata underground project in Chile.

Other key contributors include Sika Chile
has been awarded with 70% of the total
concrete admixture business technologies
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“Few mines in the world
have experienced such a
dramatic transformation,
let alone at this scale.
Who’s to say how many
more chapters this
incredible mine will write”

for the underground infrastructure. S-INTEC
an established provider of Industrial
Technical Inspections.

Beginning Chiqui’s 2nd century
The story of Chuquicamata is an incredible
one. It's not just a prolonging of the mine’s
life - and by extension, continuing to generate
employment in the region - it’s also a case
of going deeper into the mine for a level of
efficiency which hasn’t existed till now. A good
metric of this can be seen in the estimation that
the exploited minerals will account for around
60% of the total mined over the last 90 years.
In our first article on Chuquicamata back
in 2013, we noted that ‘bigger is better,’ in
reference to the enormous scale of the mine in
Chile’s abundant northern territory. To that list,
we now add ‘brave’ as the mine makes a brave
new beginning. Few mines in the world have
experienced such a dramatic transformation, let
alone at this scale. Who's to say how many more
chapters this incredible mine will write. BE
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