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Automation in mining is estimated to add US $425 billion worth of value to the industry over. Photo courtesy of Speedcast

Connected Mining is the way
forward
In an era of digitization, growing numbers of utilities and enterprises such as water, power,
shipping, and mining are coming online to streamline operations in all manner of ways. Satellite,
naturally, has a great role to play in connecting such operations in remote or hard-to-reach areas.
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Connected Mining

The mining industry worldwide is seeing operators come
under increasing pressure, with McKinsey & Company
estimating that operations are almost 30 percent less
productive today than a decade ago. Falling commodity prices
are squeezing the cash flow of many, while many mines are
maturing with longer haul distances and lower ore grades
being produced. Exploration is becoming more expensive and
there is uncertainty around the future workforce. All these
factors are pushing the sector to its limits. To stay competitive,
it is imperative that companies maintain efficient production
lines to help boost profit margins.

Technology is the key
With mining facing numerous challenges, a major
breakthrough is needed to optimize operations and achieve
much-needed efficiencies. Digitalization holds the answer,
bringing huge potential to unlock new ways of enhancing

productivity and managing different aspects of the mine to
boost safety levels and monitor environmental impact. This
is underlined by the World Economic Forum, which forecasts
that technology will add US$425 billion worth of value to the
industry over the next five years, while saving 1,000 lives
and preventing 44,000 injuries.

Leading corporations have also come to realize the extent
to which digital transformation can revolutionize their
operations. This has resulted in the concept of the Connected
Mine, which utilizes technology to create a comprehensive
mine management platform. Through this, managers can
make a series of decisions relating to better productivity or
improved safety.

The Connected Mine of the future
With mines being of a vast nature, many rely on a
communications infrastructure to coordinate day-to-day
operations and keep employees safe. The Connected Mine
builds on this foundation with layers of digital systems that
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are all interconnected, including elements such as automated
equipment, surveillance systems, ventilators, and wearables.
The data drawn from these applications provides managers
with detailed oversight of the whole mine. This allows them
to make fast and efficient decisions, helped by the addition
of information and online services to support their operations
and assets.

As the entire industry looks to improve productivity, among
other things, several trends have emerged due to the

practicality and the benefits that they offer management:

Digital twins
The concept of a digital twin was first introduced by NASA,
which created a virtual replica of assets or systems to enable
test scenarios of maintenance, repair, and operational
changes to be made before physical implementation in space.

The technology is being adopted at a rapid rate by mine
operators, with many benefits offered. By harnessing data
from different technologies in real-time, a digital twin of the
whole site can be created. Operators can use this to eliminate
any errors and hazards before the on-site installation of new
equipment or introduction of operational changes, minimizing
equipment downtime and enabling predictive maintenance.

Newcrest Mining used a combination of a digital twin,
Artificial Intelligence, and the Internet of Things (IoT) to save
millions of dollars from unneeded downtime within its process.
With the technology, the company was able to see how it
could run certain equipment more effectively to prevent
unnecessary maintenance and reduce any stoppages.

Environmental and Health and Saf ety monitoring with
wearables
While using sensors within mining to detect temperature
variations or combustible gas levels, for example, is not a
new idea, the introduction of wearable technology is. Radio
Frequency Identification (RFID) technology embedded into
miners’ safety helmets is being rapidly adopted in several
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The Connected Mine allows managers to make decisions that improve efficiency and worker. Photo courtesy of Speedcast

Connected Mining

mines despite the strain this can put on the networks
supporting it.

With RFID readers deployed, the Connected Mine can
identify where workers are at any given time. This is
par ticular ly useful when combined with data from
environmental sensors to observe potential exposure to a
hazardous condition or enable personnel to be moved when
part of a mine needs to be closed for health and safety
reasons.

Goldcorp used similar technology in its Éléonore Mine in
2014 with smart sensors and human geospatial tracking to
turn off electricity when people were not in a particular area
of the mine. Using the tracking system, the company can
also ensure workers are clear during planned blasting work
and manage the mine’s ventilation system by sending fresh
air to the areas where personnel are located.

In the future, to extend the range of applications for
environmental monitoring and health and safety monitoring,
any new sensors or technology introduced must be
compatible with the wireless solutions already being utilized
within the mine.

Private LTE connectivity
For the power of the Connected Mine to be realized, a shift
in connectivity is needed. It is not just the technology that is
responsible for achieving better productivity and safety levels,
but the communication network it relies on. The service
delivered must be reliable, high quality and able to flow at
high volume with no lags or interruptions. This will allow
managers to completely rely on the Connected Mine for highly
accurate data and make significant decisions.

In the past, Wi-Fi supported by Fixed Wireless Access
(FWA) was the staple of on-site connectivity for mines, but
now operators are turning to LTE technology which brings
better coverage and an ability to deliver high performance
with multiple users. LTE connectivity is future-proof – providing

a roadmap for future upgrades to 5G, consists of military-
grade security using end-to-end (E2E) encryption and SIM
authentication and guarantees a network that can easily
handle all applications.

It is also essential for mining corporations to look at
utilizing multiple communication technologies which can
deliver the high-quality connectivity they need in remote
locations. These could include multi-mode terminals,
intelligence that identifies best transmission routes, and
switch services for best performance at lowest cost as well
as a dedicated global network.

Deployment of a private LTE service by Telstra at a mine
in Papua New Guinea saw levels of remote operation,
automation, and safety increase considerably. The
connectivity provided was able to link up equipment such as
excavators to deliver significant improvements in productivity.
The latency, reliability and speed of the LTE network enabled
all of this to happen and can also be expanded easily in the
future to meet the long-term plan of the mine.

Looking forward
With prices, productivity levels and access to reserves falling,
mining is an industry subject to change. As a result, it is
essential that mining corporations have a way of riding the
wave and making operational efficiencies while keeping safety
levels high.

Technology and digitalization offer huge benefits for those
who choose to invest in elements of the Connected Mine. Its
biggest is that it gives managers a degree of predictability,
with various features putting first-hand accurate information
in their hands, enabling swift decisions to be made for worker
safety and operational productivity. By being able to make
mines safer and more responsive to changes in the market,
there is a brighter future ahead of the sector. The Connected
Mine gives deep insights to management which allows for
the best use to be made of assets and employees.
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