
Can the mining and minerals companies meet their 
significant technological challenges? 
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Outline of this Presentation 
 
 

• Nature of the mining and mineral industries 
 

• What some of the majors are doing 
 

• What approaches are being adopted 
 

• Review and likelihood of success 
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The focus is on breakthrough technologies rather than incremental improvement 



The nature of the mining and mineral industries 
  
The mining industry is characterised by the commodity nature of its products.  These 
products are largely undifferentiated and their prices are usually set by external 
markets (e.g. LME).   
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The nature of the mining and mineral industries 
  
Successful companies are generally those with low costs and high volumes.   
 
 
This can be achieved by: 
• High quality/quantity ore deposits 
• Production and transport processes which are well-constructed and operated  
 
 
The technology challenges facing mining and minerals companies largely relate to 
making major improvements in these two key success factors.  
 
 
These challenges occur along the value chain from exploration, ore extraction, 
processing and transport through to metal recovery. 
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The nature of the mining and mineral industries 
  
 
Main technology challenges 
 
• Finding new orebodies 

 
• Lower costs and higher production rates: 

• Automation 
• Rapid underground development 
• New processes 

 
• Reduced energy, GHG and water consumption 

 
Note:  new or differentiated products is not a major driver 
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Example:  Finding new orebodies 

Gravity gradiometry is the measurement of 
variations in the acceleration due to gravity.   
 
This can enable the differentiation of rock masses. 
 
Increased resolution is the key. 

The Falcon 
gradiometer → 

Rio VK device ↑ 
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What some of the major mining companies are doing 

Mining companies are involved in tackling technological 
challenges  - but in different ways.   
 
We will look at a few : 
 
• Rio Tinto 
• BHP-Billiton 
• Xstrata 
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Find future tier one 
ore bodies  
 
• VK1 (Gravity 
gradiometer) in 
initial flight trials  
• Complex testing 
programme under 
way  

  

Develop future block 
cave mines safer, 
faster, better 
  
• Tunnel boring 
system trials to 
commence at 
Northparkes during 
H2 2012  

  
  

Optimise resource 
productivity  
 
• Expansion of 
driverless truck fleet 
to 150  
• Operations Centre  
• Smart drilling and 
blasting  
• Autonomous trains 

  
  

Recover more from 
mineral deposits 
  
• NuWave™ copper 
sorting pilot plant 
being commissioned 
at KUC  

  

Find        Develop               Mine    Recover 

Rio Tinto Technology Strategy – Focus on Breakthroughs 

Source: Rio Tinto website, 2012 
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Rio has 6 innovation centres globally, most attached to universities 



 
 

Copper NuWave™ (ore sorting technology)  
 
• Sorting discrete rocks based on 

differentiated characteristic 
• Plant constructed and pilot underway 
• Increased concentrator throughput 
• Ability to recover copper from waste 

streams  
 
 
 
Tunnel Boring Machine 
 
• Commissioning at Northparkes 
• Potential to reduce Underground  

construction by ~40% 
• 50% more effective than drill and blast 

methods 
 

Rio Tinto Breakthrough Technology – Copper 

Source: Rio Tinto website, 2012 9 



Rio Tinto Block Cave Knowledge Centre 
  
• Northparkes  centre opened August 

2012 
• Partnership with University of NSW 
• State of the art learning technology 
 
 
 
 
 
 
Automated Underground loaders 
 
• Leading edge technology deployed at 

Northparkes 
• 40% of extraction level currently 

automated  
• Productivity improvements and 

significant safety benefits 

Source: Rio Tinto website, 2012 
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• Technology and automation are believed to be major business drivers 
 
• Substantial benefits are believed to be: 

− Cost savings – e.g. recruiting 900 fewer people 
− Managing increasing business complexity 
− Anticipating problem areas 

 

Rio Tinto Breakthrough Technology – Iron Ore 
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Upload pattern to 
autonomous drill 

Precisely drill 
blast holes 

Obtain real-time drill data and build 
an enhanced map of the bench 

Incorporate new information 
into blast optimisation model 

Download explosives design to 
intelligent explosives loader 

Optimised blasting starts the 
whole production process 

Example 1 -The Drill & Blast Loop  
One component of the Mine Automation System program 
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$500m investment to introduce autonomous train operations (AutoHaulTM) 
across the integrated Pilbara rail network 

• First long-distance heavy-haul system of its kind in the world 

• Supports the Pilbara expansion 

• Greater efficiency and productivity 

Example 2 - Autonomous train operations 



BHP Billiton has a more low-key approach 
 
 
 
• Does not have a high technology public profile 

 
• No longer has major technical/ R&D centres 

 
• Active in mine automation  - Caterpillar is a partner, providing “Autonomous 

Solutions for Drilling, Hauling, Dozing and Underground” 
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Xstrata 
 

• Active in technology sales and development – Xstrata Technology 

• Isasmelt, microgrinding, Jameson cells, Cu tankhouses 

• However this is a stand alone business and sells technology to anyone 

• Hence, technology strategy not integrated with business strategy 
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We can identify two broad approaches to meeting technology 
challenges 
 

1. You know the challenges and the pathway to solving them: 
 

Chose partners with known expertise, form relationships and jointly develop. 
 

 
 
 
 

2. You know the general challenges but don’t have a specific pathway: 
 
Take a portfolio approach, look for a range of possible technologies and partner on a 
small scale 
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We can identify two broad approaches to meeting technology 
challenges 
 

1. You know the challenges and the pathway to solving them: 
 

Chose partners with know expertise, form relationships and jointly develop. 
 

 
 
 
 
 
 

2. You know the challenges but don’t have a specific pathway: 
 
Take a portfolio approach, look for a range of possible technologies and partner on a 
small scale 

 
 

 
 

Challenge Pathway Type of Partner Example 

Faster tunnelling Tunnel borer OEM Herrenknecht, Atlas Copco 

Optimal open cut 
mining 

Automation OEM, Software 
providers 

Caterpillar, Komatsu, 
Modular mining 

Challenge Pathway Type of Partner Example 

Improve orebody detection 
Recover low grade ore 

? 
? 

Uni, CSIRO, small Tech Co, 
“inventor” 
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Review and Likelihood of Success 
 
Have they got the right targets? – it depends on the area 
 
Iron Ore, Coal:  It’s all about logistics –  identifying, scheduling, selecting, blending 
and moving the ore.  Automation makes a lot of sense because one can go for lower 
costs, maximised throughput and optimum quality 
 
Underground copper, nickel: Rapid development (vertically and horizontally) can 
dramatically reduced lead times. Block caving can make low grade ores economic. 
 
Base metals processing: Ore sorting improves orebody yield, but only for specific 
ore-types.  
 
Smelting and metal recovery: No-one is making much money from Cu, Ni, Zn or Al 
refining and smelting.  And no-one is taking up the challenges to do something about 
it. The major mining companies are getting out of this area. The challenges are 
dramatically lower cost, energy and GHG. 
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Review and Likelihood of Success 
 
Have they got the approach right?   - it depends on the area 
 
 

Right Partners In house 
alignment 

In house 
expertise 

Pathway risk 

Gravity gradiometer Good invention but 
is this enough? 

not strong? not enough? parallel, can tolerate 
slower development 

Iron ore - automation strong, but who 
owns IP? 

strong is there 
enough? 

parallel, can tolerate 
slower development 

U/ground Cu, Ni – 
rapid development, 
block caving 

strong, but who 
owns IP? 

not strong not enough? have to make a big 
commitment up-front 

Base metals 
processing – ore 
sorting 

OK not strong not enough? parallel, can tolerate 
slower development 

Smelting & refining - no appetite 
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Will the Mining Majors overcome the Technology Challenges? 
 

• Corporate R&D labs are gone or going 

• Companies are outsourcing much of their technology to equipment suppliers, 

technology companies (&, to a lesser extent, universities and CSIRO) 

• In-house expertise is declining 

• The really big leaps are just too big 

 
Even if technology breakthroughs are made, will they be able to secure a 
competitive advantage? 
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Will the Mining Majors overcome the Technology Challenges? 
 
• Corporate R&D labs are gone or going 
• Companies are outsourcing much of their technology to equipment suppliers, 

technology companies (&, to a lesser extent, universities and CSIRO) 
• In-house expertise is declining 
• The really big leaps are just too big 

 
Even if technology breakthroughs are made, will they be able to secure a 
competitive advantage? 
 
Maybe it doesn’t matter… 
 
Because you don’t get much competitive advantage from technology from 
technology….. 
 
……..You get it from the orebody and from infrastructure (rail, port)  
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