
Glencore Sudbury INO
Hidden Depths: Electric Mines  and the Transition to Battery Electric Vehicles in Mining 
Building the mine of the future through Craig Mine -Onaping Depth Project in Sudbury 

Presented by Peter Xavier, Vice President
BEV Mines to Mobility Conference,  May 25th, 2022



1

Forward Looking Statement



2Mining in Ontario (OMA’s State of the Ontario Mining Sector report)
Sudbury Highlights

Source: State of the Ontario Mining Sector, published by the Ontario Mining Association (OMA) in partnership with 
Ontario's Ministry of Northern Development, Mines, Natural Resources and Forestry

https://oma.on.ca/en/ontario-mining/2022_OMA_Economic_Research_Report.pdf
https://oma.on.ca/en/ontario-mining/2022_OMA_Economic_Research_Report.pdf
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https://oma.on.ca/en/ontario-mining/2022_OMA_Economic_Research_Report.pdf


Glencore
Nickel Business and Sudbury 
Operations



Our products in life
The commodities that we mine, produce and market around the world

The products we produce and 
market play an essential role in 
modern life. 

From the copper, cobalt and nickel 
powering the electric vehicle 
revolution, to the energy products 
helping keep the lights on, what we 
do touches every part of life as we 
know it.

Cobalt

Nickel

Aluminium

Zinc

Ferroalloys

OilCoal

Iron Ore

Copper

Metals and
minerals

Energy
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• Glencore Nickel has a long history and is a key 
participant in battery recycling supply chains.

• Glencore treat the majority of North American 
Co-containing battery scrap materials and is also 
active in European and Asian scrap markets 
processing material through its Canadian, 
Norwegian and Australian facilities.

Glencore is a key player in the global battery recycling market
One of the world’s largest processors of secondary battery materials

Cu Co Ni

2020 marked Glencore Nickel’s 30th year of processing secondary feed 
including end-of-life materials, production scrap and waste streams.

In 2021, we recovered 17,900 tonnes of recycled materials containing 
4,400 tonnes of nickel, 1,500 tonnes of cobalt and 870 tonnes of 
copper.

Collection & Transport

Raw Materials

Pyrometallurgical 
Processing

Pre-processing

Hydrometallurgical 
Processing



Nickel Rim South Mine

Fraser Mine Strathcona Mill Sudbury Smelter Craig Mine 
Onaping Depth Project

Sudbury Integrated Nickel Operations, a Glencore Company
(Sudbury INO)

Our materials are sent to our port facilities in Quebec City, and to final destination at Glencore’s Nikkelverk refinery in 
Norway.



Sustainability
Health & Safety, Environment and Community 8

Our People
• Highly engaged, Zero Harm culture – five times 

recipient of prestigious John T. Ryan Provincial 
Safety Award since 2013

• 1200 employees, 1,200 contractors

• ISO 14001 certified sites including Port of 
Quebec

Environmental Performance

Community Engagement
• Indigenous Partnership - Participation 

Agreement/MoU signed with Wahnapitae, 
Atikameksheng Anishnawbek, Sagamok
Anishnawbek and Métis Nations of Ontario

• Proactive participation in various community 
initiatives and programs

• Investment of approximately $19 million over 
past 12 years



Strathcona Mill
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Own Ore
Nickel Rim Nickel
Nickel Rim Copper

Fraser Copper 
Fraser Morgan Nickel

Craig Nickel

Custom Ore

Classified Tails 
Sales

NRS
Fraser Mine

Outside Glencore

Nickel 
Concentrate

Sudbury Smelter

11% Nickel
4% Copper
Co + PGM’s

Copper 
Concentrate

Horne Smelter

32% Copper
0.5% Nickel

PGM’s



Sudbury Smelter

Own 
Concentrate

Sudbury
Raglan

Custom 
Concentrates

Secondaries
Reverts

Sludge/Residues
Petro-refinery Catalysts

Batteries

Nickel Matte
Nikkelverk Refinery

55% Nickel
18% Copper
Co + PGM’s

Sulphuric Acid
Norfalco

+300 ktpa

Slag



Craig Mine
Onaping Depth Project & 
Battery Electric Vehicle



Craig Mine – Onaping Depth Project
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• Feasibility Study Completed in end 
of 2016

• Received full project approval in 
Dec 2017

• Blasthole mining approach 
supported by a single shaft 
development

• 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 
Mine Craig 

Mine
1200L & 
Headworks

1915L

1985L

Main 
Zone

South East 
Zone

Egress 

OD 
Winze

Refrigeration

2370 El May17th

CN Tower for scale (550m high)
>5 CN Towers deep



Onaping Depth Project
Battery Electric - Benefits

Diesel Battery Electric

Ventilation 300 m3/s 180 m3/s

RAR Diameter 5.0 m 3.8 m

Refrigeration BAC = 19.2 MWr
CSC = 25.3 MWr

BAC = 14.6 MWr
CSC = 19.6 MWr

Ventilation Fan 
Power

10,900 kWe 6,100 kWe
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-40%

-24%

-31%

-44%

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 reductions :

• 1.7Mm³ Natural Gas
• 2.2ML Diesel Fuel
• 76GWhr electricity
• 12,120t GHG CO2e Emissions

Diesel Heat Load 
per Unit (kWt)

BEV Heat Load 
per Unit (kWt)

8yd LHD 362 124
40t Haul Truck 456 150
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Craig Mine – Onaping Depth Project Permanent Refrigeration Plant

Copyright © Hatch 2016. All Rights 
Reserved.

• Design cooling capacity 15.2 MWR
• 20x temporary plant capacity
• 3x 2,000 hp chillers
• Total water flow 950 L/s (15,000gpm)



Battery Electric Vehicle



Epiroc Suite of Primary Equipment
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• Fleet meets our duty and operational simulated requirements
• Epiroc scores high on safety, design and testing of the entire battery system 
• Offer large capacity batteries
• Uses standard CCS charging protocol 
• Battery swap system
• Universal & compatible



MacLean Utility Fleet
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• Scores high on safety, design and testing of the entire battery system 
• Uses standard CCS charging protocol 
• Battery supplier same as Kovatera
• Onboard charging



Kovatera Carriers
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• Scores high on safety, design and testing of the entire battery system
• Uses standard CCS charging protocol 
• Batteries supplier same as MacLean
• Onboard charging



Batteries

Northvolt – Epiroc Suite Xalt – MacLean and Kovatera

• Both have on board battery management systems (BMS)
• Both have integrated cooling systems
• Both have safety systems built into the design
• Both use Lithium-Ion technology



Future Evaluation and Considerations - BEV Mine Design
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• Take advantage of re-generation

• Battery swapping vs batteries stay in vehicle

• Charging strategy (fixed vs opportunity, duration and range anxiety)

• Charger sizes

• Charging management systems

• Parking and charging locations

• Machine productivity as in vehicle charging time is unavailable time

• Operator impact on battery effectiveness

• Machine and battery maintenance

• Emergency response plans



Craig Mine – Onaping Depth Project
“Designed for Depth” video



Questions?
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