
Good Practices of Industry 4.0 in the Mining 
and Raw Material Sector



Source: https://www.youtube.com/watch?v=0cW_0Z-jbNw
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Source: www.fch.cl/proyecto/sustentabilidad/tranque/
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Source: https://www.youtube.com/watch?v=hmKLxoAPU1c
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Source: https://www.youtube.com/watch?v=RcNqv0dm2lA
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Índice de Estabilidad Física
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M2: Critical parameters and 
failure scenarios (157)

M1: Qualitative assessment
(38)
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Example Failure Scenario T-02: 
"Instability due to increased pore pressure with evidence of deformation"



Example Failure Scenario Re-02: 
“Overtopping by wave due to sliding”
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Example Failure EI-03: 
“Internal erosion resulting from the appearance of subsidence in the dam”
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The real challenge of this type of innovation is not 
technical but social

How and when to communicate to the public? 

If it is not mandatory to communicate to the 
population (LACK OF REGULATION), should a 

mining company do it proactively?

AUTHORITIES:
ONEMI VS SERNAGEOMIN

ONLY RED ALERTS OR FREE ACCESS TO ALL THE 
INFORMATION AT THE ONLINE PLATFORM
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Teleremote drilling system at Magdalena 
(Sandfire Matsa, SW Spain)
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 360º Drilling
 Mining Method: Long Hole Stoping.

 Mine galleries backfilling using Paste (mixture of tailings and cement)

http://www.interempresas.net/Mineria/Articulos/160847-Control-tele-remoto-de-palas-LHD-en-Mina-Magdalena-(Almonaster-Huelva).html
http://www.interempresas.net/Mineria/Articulos/169141-Implantacion-puesta-marcha-sistema-Teleremote-equipos-perforacion-Mina-Magdalena.html

 Perforación y Desescombro con Teleremote.

http://www.interempresas.net/Mineria/Articulos/160847-Control-tele-remoto-de-palas-LHD-en-Mina-Magdalena-(Almonaster-Huelva).html
http://www.interempresas.net/Mineria/Articulos/169141-Implantacion-puesta-marcha-sistema-Teleremote-equipos-perforacion-Mina-Magdalena.html
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Manual drilling Automatic drilling

Remote Drilling Teleremote Drilling

DRILLING SYSTEM EVOLUTION
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TELEREMOTE DRILLING SYSTEM

The drilling rigs at Mina Magdalena are Simbas M6-C

from Atlas Copco equipped to be operated remotely

from the surface, for this the rigs have ABC Total

technology and the Teleremote System.



18

TELEREMOTE CONTROL ROOM

The management of the equipment from the surface is carried out from the

control room located on the surface, it has two video screens, a 50” LCD screen,

two command stations, and an Atlas Copco ACMS server.

A single operator could operate 

up to 6 machines simultaneously 

in automatic drilling.
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EQUIPMENT
In the external and highest area of the cabin:
 Two Bosch cameras (Mod MIC 550 28X color), with the ability to record in 360º.
 Video encoder (VideoJet X40). 
 Security modules.
 Switch to switch the machine from local to remote operation. 
 A router. 
 2 antennas, one of them directional and the other radial, (80-90m and 30-40m respectively).
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COMMUNICATION

The connection between the control room and simba is made through Wi-Fi points inside 
the mine connected to the ring single-mode fiber optic network at 1GBps.

Data transmission between the Simba and the
fiber network is carried out via Wi-Fi to an AP
(Access Point).

From the AP to the surface, the signal travels
through the fiber network, it has connection
boxes placed every 90 m (supply power and
direct data traffic from the rack to the surface).

The Simba requires a minimum bandwidth of
10 Mb/s so that the data bus needed by the
security system and the image quality from the
control room are adequate.
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SAFETY BENEFITS

Safety benefits for operation:

 Reduce the exposure time of personnel inside the mine to risks such as possible 

ground instabilities. 

 There is no exposure of personnel to re-drilling of failed holes.

 It avoids exposure of workers to environments with high content of dust and toxic 

gases



21

Questions

Select the three main failure mechanisms of a tailings dam:

 1) Overtopping, Internal Erosion, and Slope Instability.

 2) There is no exposure of personnel to re-drilling of failed holes.

 3) It avoids exposure of workers to environments with high content of dust and toxic 

gases

Earthquakes, heavy rains and landslides can be considered events triggering a 

physical failure of a tailings dam:

 1) Yes

 2) No

Qualitative Assessment (Module 1) and Critical parameters and failure scenarios 

(Module 2) ae used in combination to generate the alerts within the Tranque Program:

 1) Yes

 2) No
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Questions

The biggest benefit of implementing a teleoperate drilling system is:

 1) Safety

 2) Economy

 3) Environment
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