
Plugged In and Prepared: 

Understanding Training Needs for 
Electric Mobile Mining Equipment

Several Canadian underground mines are global leaders in the roll-out of battery electric vehicles (BEVs) for drilling, loading, and 
hauling operations. However, the adoption of new low-carbon technology has not been without challenges, and ensuring the supply 

of a highly trained workforce will help accelerate the uptake of heavy-duty BEVs in Canada and abroad. This presentation will 
identify new training opportunities and industry initiatives underway to address the gaps.



https://www.mckinsey.com/industries/metals-and-mining/our-insights/has-mining-lost-its-luster-why-talent-is-moving-elsewhere-and-how-to-bring-them-back







Utility equipment generally not included in Numbers



From workplace safety north BEV Symposium February 9th, 2023 (n=62)



There are gaps in the specialized training needed to 
suitably prepare today’s mining workforce for 

Electrification.



GENERAL BEV SAFETY: 

• Addressing fire hazards, electric shock, arc flash, and battery 

user interface issues.

• Understanding power and drive systems, battery chemistry, 

and safety.

• Familiarization with charging systems and machine-specific 

safety considerations.

GENERAL AWARENESS:

• Updating emergency protocols.

• Adapting communication protocols due to the quiet 

operation of BEVs.

• Effective handling and storage of batteries.

Different roles within mining operations require tailored role-

specific training services. These groups include:

• Operators – battery user-interface and charging.

• Mechanics – mechanical components, such as enclosures 

and hydraulic packs. 

• Electricians – BEV-specific high-voltage electric equipment.

• Remote service/support – skill sets for remote 

troubleshooting.

• Charging – all workers must be trained in the different 

methods of charging and/or battery swapping. 

Categories of Training Needs

JOB PLANNING:

• Adapting to the shorter tramming range or working time 

compared to diesel.

• Adjusting to longer charge or battery swap times.

CHARGING AND MAINTENANCE SAFETY:

• Handling static discharge, faulty chargers, and over-discharge.

• Addressing contamination from metal particulates, and heat-

related battery failures.

• Managing cold temperature charging and inappropriate 

charging methods.



✓ Conducted interviews with 100+ industry stakeholders 
(Virtual and onsite)

✓ Conducted two workshops (CIM National & CIM MEMO)

CIM National – Montreal 2023 Workshop



“I would like to learn more about battery chemistry (un-biased) and 
the full life cycle analysis of battery electric vehicles for underground 

mines.”

“(I’m looking for) more applications and case studies as the 
BEVs grow in popularity and implementation.”

“There’s no rule of thumb, there’s no playbook that exists 
right now in the industry for [how to operate the machines] 

as a fleet”



Results
User Group: Mine Maintenance
Value Proposition: Improve BEV adoption Success



❑ There exists a gap in addressing the planning stages for BEV (Battery Electric Vehicle) 
adoption.

❑ For Operators, training may not be as critical, given that hands-on experience tends 
to address most of their challenges more effectively.

❑ The steep learning curve for Mine Maintenance personnel necessitates a more 
comprehensive training approach.





CIM Academy – Battery Basics for Operations in Mining 



What would you like to learn if you could spend time at a mine using electric vehicles?

ⓘ Start presenting to display the poll results on this slide.



Next Steps - Fleet Adoption Research



Invitation to Participate
We would be excited to include you. Let’s explore how your 

organization might contribute to and benefit from these 

initiatives.

Please feel free to contact me to discuss this opportunity or 

to ask any questions you may have.

www.zero.nexus(705) 529-6369david@zero.nexus

Thank you to NRC IRAP for Research Sponsorship

Thank you to Epiroc and MacLean Engineering 

for generously contributing video content 

showcasing their battery electric vehicles.

https://www.google.com/search?q=6synct&ei=m7_AZMvWN_PcptQP1JqbuAg&ved=0ahUKEwiLkOPd4auAAxVzrokEHVTNBocQ4dUDCA8&uact=5&oq=6synct&gs_lp=Egxnd3Mtd2l6LXNlcnAiBjZzeW5jdDIHEAAYgAQYCkinFVD1A1jAE3ABeACQAQCYAWegAYYEqgEDNC4yuAEDyAEA-AEBqAIKwgIWEAAYAxiPARjqAhi0AhiMAxjlAtgBAcICFhAuGAMYjwEY6gIYtAIYjAMY5QLYAQHCAgsQABiKBRixAxiRAsICCBAAGIoFGJECwgILEAAYgAQYsQMYgwHCAggQABiABBixA8ICBRAuGIAEwgIFEAAYgATCAg4QLhiKBRjHARivARiRAsICBxAAGIoFGEPCAgsQLhiABBjHARivAcICHRAuGIoFGMcBGK8BGJECGJcFGNwEGN4EGOAE2AEC4gMEGAAgQYgGAboGBAgBGAq6BgYIAhABGBQ&sclient=gws-wiz-serp
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