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• Technology director, 

Boliden Mines since 

Aug 2019.

• Project Manager, 

Stockholm bypass high 

way tunnel, 2018-2019.

• Project Manager, 

Repository for spent 

Nuclear Fuel, 

2010-2018

• Vattenfall Hydro & 

Nuclear power, 

1999-2010

• Ph.D degree in 

Soil & Rock Mechanics, 

KTH.



Technology Organisation  – Role & Mission

2019-11-20

R&D and 

System 

Management

Mission

Knowledge transfer between mining 

areas and long-term development for 

the entire business area.

Mission

Value creation for each mining 

area based on current needs.

Business 

support to 

mining areas

Need of 

Geographically 

aggregated skills

Need of

Local presence at the 

Mining Area.

Different missions 

have to be 

balanced over time

Technology  is a vital link in the Boliden Mines recruitment and development of engineers and leaders.
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Technology Department- R&D

Mining 

Technology

System 

Technology
Maintenance

Technology

Process 

Technology

Mine Automation Program

Energy Program

Plant 

Engineering

Asset Management Program

Process R&D Program



Mine of the future?

• Will ”cutting” change hard rock mining?

• Automation -> No entry in production areas?

• Ventilation demand?

• Electric infrastructure?

• Ore bodies we find today will be mined diesel free?

• …



Technological Development 

and Automation

Hammer & Sledge

Handheld  pneumatic 

hammer, sledge and 

dynamite

Mechanisation

Hydraulics

Control systems

Energy

Automation 

LHD

Long hole drills

Communication

Autonomous traffic

Safety

Regulation

Coordination

IoT

Control centre

In the Beginning

Handheld

Mechanisation
Automation

Coordinated Automation

History
Today

Future



Why
Automation?

- Why not?

Boliden have an extensive experience of 

automation and process control. During 1998 to 

2007 the production in the concentrator in 

Garpenberg increased a lot without large 

investments. Why would Mine Automation differ 

from Automation in concentrators and smelters?



The Vision
- How it was defined when the program 

was started up 2012

“The automation will move the mine into a continuous process that runs 24/7 

with no operator at the production face and full visualization.

The result is:

•Improved face utilisation

•Increased productivity 

•Higher safety 

That will give us an ability to make profit on ores with lower grades. Boliden will be among the 

first companies with autonomous equipment giving us the competitive edge to make it 

possible to expand our mining operation market share with increased profitability.”



How to make it happen?

• 5G testing Ericsson and Telia

• Remote Scaler Jama

• Remote Wheel Loader Volvo CE

• Auto Trucking Sandvik

• Auto Drilling Epiroc

• Ventilation on Demand ABB

• Improved Positioning Mobilaris
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Yes we have a plan!
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Loading 2 Seq + transport

Autoscheduling

Started activity

Not started activity Planned finish

Finished activity

Watering and Loading in one sequence without 

people present first at night then 24/7

When all planned activities are dynamic in duration the 

planning will be to complex for a human

Network performance known 

before test AHS

Before the introduction of new automation 

steps we must be able to simulate the impact

Network Perf. UG

Aitik, Pit Viper and D65

Network Perf. Open Pit

1st delivery to Network performance +-5m 

2nd for mixed traffic +- 1m

All machines connected 

and data uploaded
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2019 2020 2022 20252021 2023 2027

Scaling  4+2 + transport

Open Pit Drill

Open Pit AHS 

Proximity/Mixed Traffic 

Production Data Platform

Positioning Services

Modelling and Simulation 

Report templates 
The need to visualize data in a 

better way

Watering, Loading, Scaling and 

cleaning in one sequence 

without people present first at 

night then 24/7

Aitik & Kevitsa, Sensor tests etc

Legal, Proximity detect etc

Network performance known before test of 

many machines in common area

If machine data is uploaded we need standardized 

reports to make benchmarking possible

Trial permits!



Electrification and Automation



Fossil free Sweden 2045



Low CO2-footprint metal

Low

CO2e

Low

CO2e



How will we lower our CO2-emissions?



Boliden Mines energy consumption



Underground-
Battery vehicles



Boliden Mines largest diesel consumer 







• Boliden are now investing heavily in more 
trolley lanes in both Aitik and Kevitsa

• In the future one could combine trolley and 
batteries to achieve a diesel free hauling 
cycle

Next step - Electrification



We are already best in class…Why bother?



It’s in our DNA



Our Partners

Our partners are the key to success. When you look at our roadmap, never forget that it is 

our partners that are doing the bigger part of the investment.


