
Mine Automation
Next, Next Level of Mining

Peter Burman
Program Manager,
Boliden Mine Automation Program,
Boliden AB

2014-05-08Boliden Mines Technology 1



Underground mine
Production potential in 10 year

Boliden Mines Technology

Autonomous
machines

40 – 80 %
Mine

Operational
Centre

10 – 20 %

+ = Face utilisation
potentially from
25% to 40 – 50 %

Transparent and
visualised
production



2015-06-093Unit/Operation choose tab Insert/Header & Footer

In the beginning it was all dark …
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Adding mine radio helped a lot
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As introducing low band data
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Data network (fiber etc) to “hot spots”
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Some have dataloggers on machinery
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But Introducing full data and wifi coverage
will finally give you  …
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… The full picture …



Focus areas for Mine Automation …
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… >350 Accesspoints in the mine …
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…  Positioning …
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Positioning
- Effect

Not just position of machines and people…

§ Ventilations based on machines emissions and position
§ Rescue operation with simulation
§ Maintenance based on height meters
§ Gas mileage optimization for trucks based on load and height meters
§ Rescue chamber optimization based on actual resource locations.
§ Automated verification of machine work position

– right machine at the right face…
§ Trace ore and other materials
§ Analysis of traffic patterns
§ Maintenance of roads based on vibrations in machines
§ Etc etc

Positioning is a service for other services…
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This is the ”killer Application!

As long as people need voice
communication they will work hard to
build and maintain the Wifi network



Maintenance Data
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Too much data and Too little information



Underground mine
Remember this picture?
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”Platooning” Trucks
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A recently completed European project led by Volvo has explored
using cars and lorries simultaneously. Its platoons cruised at 85
km/h (50mph) with a gap between each vehicle of 6m. The study
vehicles put in some 10,000 km of road



Wikipedia
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Predictions[edit]
Autonomous vehicles are still a developing technology; a large number of companies and researchers have
speculated about future developments and the possible effects of the cars.
By 2016, Mercedes plans to introduce "Autobahn Pilot" aka Highway Pilot, the system allows hands-free
highway driving with autonomous overtaking of other vehicles.[81]

By 2016, Mobileye expects to release hands-free driving technology for highways.[82]

By early 2017, the US Department of Transportation hopes to publish a rule mandating vehicle-to-vehicle
(V2V) communication by an as-yet unspecified deadline.[83] GM says that by the 2017 model year, the Cadillac
CTS will be V2V equipped.[84]

By 2018, Mobileye expects autonomous capabilities for country roads and city traffic.[85]

By 2018, Nissan anticipates to have a feature that can allow the vehicle manoeuver its way on multi-lane
highways.[86]

By 2020, Volvo envisages having cars in which passengers would be immune from injuries.[87] Volvo also
claims vehicles will effectively be "crash free." [88]

By 2020, GM, Mercedes-Benz, Audi, Nissan, BMW, Renault, Tesla
and Google all expect to sell vehicles that can drive themselves at
least part of the time.[59][89][90][91][92][93][94]

2020, ABI Research forecasts that truly self-driving cars would become a reality by 2020 and that 10 million
such new cars would be rolling out on to United States' public highways every year by 2032.[95]

By 2020, Google autonomous car project head's goal to have all outstanding problems with the autonomous
car be resolved.[96][97]

By 2024, Jaguar expects to release an autonomous car.[98]

By 2025, Daimler and Ford expect autonomous vehicles on the market.[99][100] Ford predicts it will have the first
mass-market autonomous vehicle, but released no target date for this.[101]

By 2025, most new GM vehicles will have automated driving functions as well as vehicle-to-vehicle
communication technology.[102]



FOU Projects Overview
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What to do until we have this new technology?
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Great Potential in:

Sandvik AutoMine-Lite for LHDs

Atlas Copco Boomer Autodrill



Emergency
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It is not all about money …
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THE RESCUE LEADER PUTS THE SYSTEM
INTO EVACUATION MODE



THE EVACUATION PROCESS IS CONTROLLED BY
THE CHECKLIST

THE FIRST STEP IS TO SEND
OUT THE EVACUATION
MESSAGE

4500



THE FIRST STEP IS TO SEND
OUT THE EVACUATION
MESSAGE

4500



ü

ü

THE NEXT STEP IS TO FIND
THOSE PEOPLE WHO HAVE
NOT RECEIVED THE EVAC
MESSAGE

53015

50



53015

PIC ONE OF THEM,
SUSANNE, AND FIND
HER

THE LIST SHOWS PEOPLE
THAT HAVE NOT RECEIVED
THE EVAC MESSAGE, THEY
MUST BE MANUALLY FOUND

50
251015

ü

ü



LOCATE SUSANNE AND
SEARCH FOR THE NEAREST
COLLEAGUE TO HER

33020

50

201020

ü

ü



SELECT ROBIN WHO IS
CLOSEST TO HER AND ASK
HIM TO FIND HER

53015
50

5441

50

1445

5050

ü

ü



53015
50

5045
50

0050

5050

AND SO THE EVACUATION
CONTINUES UNTIL ALL ARE SAFE

ü

ü

ü

ü

ü
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In the beginning it was all dark …
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Thank You!

For more info please contact:    peter.j.burman@boliden.com

Boliden Mine Automation


