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Important notice concerning this document including forward looking statements
This document contains statements that are, or may be deemed to be, “forward looking statements” which are prospective in nature. These forward looking statements may be identified by the use of forward looking terminology, 
or the negative thereof such as “outlook”, "plans", "expects" or "does not expect", "is expected", "continues", "assumes", "is subject to", "budget", "scheduled", "estimates", "aims", "forecasts", "risks", "intends", "positioned", "predicts", 
"anticipates" or "does not anticipate", or "believes", or variations of such words or comparable terminology and phrases or statements that certain actions, events or results "may", "could", "should", “shall”, "would", "might" or "will" be 
taken, occur or be achieved. Such statements are qualified in their entirety by the inherent risks and uncertainties surrounding future expectations. Forward-looking statements are not based on historical facts, but rather on 
current predictions, expectations, beliefs, opinions, plans, objectives, goals, intentions and projections about future events, results of operations, prospects, financial condition and discussions of strategy.
By their nature, forward looking statements involve known and unknown risks and uncertainties, many of which are beyond Glencore’s control. Forward looking statements are not guarantees of future performance and may and 
often do differ materially from actual results. Important factors that could cause these uncertainties include, but are not limited to, those discussed in Glencore’s 2016 Annual Report, which will be updated in the 2017 Annual Report 
that will be published in early March 2018.
Neither Glencore nor any of its associates or directors, officers or advisers, provides any representation, assurance or guarantee that the occurrence of the events expressed or implied in any forward-looking statements in this 
document will actually occur. You are cautioned not to place undue reliance on these forward-looking statements which only speak as of the date of this document. Other than in accordance with its legal or regulatory obligations 
(including under the UK Listing Rules and the Disclosure and Transparency Rules of the UK Financial Conduct Authority and the Listing Requirements of the Johannesburg Stock Exchange Limited), Glencore is not under any 
obligation and Glencore and its affiliates expressly disclaim any intention, obligation or undertaking to update or revise any forward looking statements, whether as a result of new information, future events or otherwise. This 
document shall not, under any circumstances, create any implication that there has been no change in the business or affairs of Glencore since the date of this document or that the information contained herein is correct as at 
any time subsequent to its date.
No statement in this document is intended as a profit forecast or a profit estimate and no statement in this document should be interpreted to mean that earnings per Glencore share for the current or future financial years would 
necessarily match or exceed the historical published earnings per Glencore share.
This document does not constitute or form part of any offer or invitation to sell or issue, or any solicitation of any offer to purchase or subscribe for any securities. The making of this document does not constitute a recommendation 
regarding any securities.
The companies in which Glencore plc directly and indirectly has an interest are separate and distinct legal entities. In this document, “Glencore”, “Glencore group” and “Group” are used for convenience only where references are 
made to Glencore plc and its subsidiaries in general. These collective expressions are used for ease of reference only and do not imply any other relationship between the companies.  Likewise, the words “we”, “us” and “our” are also 
used to refer collectively to members of the Group or to those who work for them. These expressions are also used where no useful purpose is served by identifying the particular company or companies.
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Global Nickel Operations

3



Sudbury Operations
Overview and Sustainability
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Environmental Performance

• ISO 14001 certified

• Smelter emissions 
reduction initiatives

• Downward trend in water, 
energy and GHG targets

• Land reclamation
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• Proactive participation in various community initiatives 
and programs. 
◦ Investment of approximately $17 million over past 10 years

◦ Active management involvement on several community 
boards

◦ Community surveys

• Continued partnership in the following five giving 
areas:
◦ Environment

◦ Economic Development/Livelihoods

◦ Health

◦ Education

◦ Locally/regionally relevant projects

Northern Water Sports Centre

Community Open Houses
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Technology and Innovation
Our Future Mines
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Sudbury Operations
Craig Mine – Onaping Depth Project



Craig Mine
Onaping Depth Project



Craig Mine – Onaping Depth Project

• Feasibility Study Completed in end 
of 2016

• Received project approval of 
US$700m in Dec 2017

• Bottom up mining approach 
supported by a single shaft 
development

• 100% battery electric operated 
mobile fleet
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Craig Mine - Onaping Depth Project 16

2600m below 
surface

Approx. 1km between Craig and OD shafts
Craig shaft



Battery Electric Vehicle



Onaping Depth Project
Battery Electric - Benefits
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100% battery electric operated 
mobile fleet
• Energy efficiency
• Ventilation savings (lower flow)
• Cooling system savings
• Improved health benefits
• Increased opportunity to improve 

production profile



Onaping Depth Project
Battery Electric - Benefits

Diesel Battery Electric

Ventilation 300 m3/s 180 m3/s

Shaft Diameter 6.5 m 5.0 m

RAR Diameter 5.0 m 3.8 m

Refrigeration BAC = 19.2 MWr
CSC = 25.3 MWr

BAC = 13.3 MWr
CSC = 17.5 MWr

Ventilation Fan 
Power

10,900 kWe 6,100 kWe

Peak 
Refrigeration

3,300 kWe 2,300 kWe

Total Power 14,200 kWe 8,400 kWe
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-40%

-23%

-24%

-31%

-44%

-30%

-41%

Eliminated:

• Return Air Ventilation Ramp
• Fresh Air Raise
• (3) Ventilation Fans
• (5) Ore Passes (replaced w/ 

battery electric haul trucks 
regenerating power down 
ramp

Annual GHG emissions 
reductions (metric tonnes
CO2-equivalent/yr)* :

 Diesel: 17,130 tCO2e/yr
 Reduction: 44%
 Battery: 9,620 tCO2e/yr

* Energy Design review



Onaping Depth Project
Battery Electric – Equipment Trials and Availability
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Availability

• Prime movers are the main 
concern (we need them Mid 
2022)

• 40T trucks available now
• First 14T LHD available Q1/19
• Multiple OEM 14T/18T LHD 

Operating in 2020
• 40T+ trucks available in 2020

All testing to date showing better 
than feasibility study metrics (less 
heat produced, ergonomic, cost to 
run)  and all equipment 
performing at least as good as 
theory – CAT, Maclean, FVT, Artisan

Equipment Trials

2016
• UT150 MineCat at Fraser
• UT150 MineCat at NRS

2017
• Papa Bravo personnel carrier at OD 
• Maclean Bolter gen 3 at NRS 
• Atlas Copco Bolter at NRS
• UDMN project – IFI 250HP Marcotte

shotcrete carrier converted to BEV 
• CAT 7T LHD BEV Dec 2017 – Field 

Follow
• Maclean Boom Truck Trial at NRS –

Q4 testing and trial only

2018
• T&W Commander is now being 

tested at Onaping Depth



Things to Overcome - BEV Mine Design – Our Approach
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Regulations – Ontario 96cfm/hp
Use “air quality” regulations

Uncertainty of Supply, Performance and Cost of BEV Fleet
Supply 

Stay in regular contact with OEM’s on their roadmaps

Performance 
Buy units and get first hand experience – Our first unit was a personnel 
carrier(2015) – many other types since
Get OEM’s to perform duty cycle simulations of proposed equipment
Run tests at sites to validate performance
Create a network of Mining Companies and organizations to share 
experiences

Cost
Have an appropriate premium allowance based on vehicle class/size

Mine Design
One must design the mine around the BEV’s capabilities and needs



Things to Consider - BEV Mine Design
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• Take advantage of re-generation

• On board vs off board chargers 

• Battery swapping vs batteries stay in vehicle

• Charge rate of batteries – 1/2C to 10C

• Battery chemistries

• Charging Strategy (fixed vs opportunity)

• Parking and Charging locations

• Charging Management Systems – individual vehicle and for fleet

• Rent or Buy batteries

• Battery disposal

• Power Quality



Next Steps - BEV Mine Design

◦ Get involved with GMG (Global Mining Guidelines Group) and CMIC 

(Canadian Mining Innovation Council)

• Battery Electric Vehicle Underground Working Group
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BEV Mine Design - Conclusions

Significant Health and Wellness benefits

Significant reduction in ventilation requirements
• Compounded if refrigeration is required

Lots of effort and incredible interest in BEV’s over the past several years
• However, still at its infancy
• Much to learn and many differing views on what success looks like

Our beliefs
• Safer
• Duty can be met, at what cost?
• Operators must design and operate around BEV capabilities
• We must collaborate to accelerate BEV’s and BEV Mines
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Questions?


