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01    Context

Typical Battery Electric-powered machine 
block diagram

M424.4-22 scope includes components inside the 
dashed line.

M424.4 Battery Handling Working Group focus -
handling the energy storage system (battery):

02    Purpose

Purpose of Working Group

Recognized that throughout the standards development, battery handling guidance was missing.

Scope

 Provide guidance to M424.4 subcommittee on what the OEMs should provide to operators specific to:

 Handling damaged or defective batteries

 Handling/transporting and replacing batteries (standard practice)

 Lithium battery contained in equipment or packed with equipment

 Battery storage

 Fire Suppression (safety specific)

 Battery emergency alert protocol 
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03    Participants

Participants – Working Group

Name Company

Aaron Gibouleau (Co-Chair) Walden Group

Cheryl Allen (Co-Chair) Vale
Joel Thon Nutrien

David Young CanmetMINING Natural Resources Canada
Jason Flanagan Caterpillar Inc.

Brent Rubeli CanmetMINING Natural Resources Canada

Anthony Griffiths MacLean Engineering

William Hughes Prairie Machine
Steven Holmik Sudbury Integrated Nickel operations
Paul Summers Miller Technology Inc
Mario St-Pierre CNESS
Cynthia Matikainen Ontario Ministry of Labour
James Robinson Ministry of Energy and Mines
Leonard Kaskiw Government of Saskatchewan Ministry of Labour Relations & Workplace Safety
Bapiraju Surampudi Southwest Research Institute
Chuck Crowell Caterpillar Inc.
John Le CanmetMINING Natural Resources Canada
Tania Donovska CSA Group

04    Process

Path to Alignment

Process

 Reviewed existing standards and regulations 

 Identified the gaps not included for the mining application

 Conversations to understand 

 Current process

 OEM requirements and operator’s requirements for moving and storing batteries of any size

 Requirement for Risk Assessment – Task Based Risk Assessment together with OEM and mine

 Where and how is the original documentation kept for reference?

 Where would the Canadian deviation occur? – Annex F (Informative) “Battery Handling, Replacement, 
Fire Suppression” referenced in M424.0 section 4.1 General Requirements, subsection 4.1.1 General

 Reference document of best practices 
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04    Process

CSA M424.0

05    Risk Assessment

Task-Based Risk Assessment

 Methodical tool to identify and assess the hazards of operating machinery

 A task-based risk assessment for a machine will

 Identify who will interact with the machine and how

 Identify the tasks that are performed on or with the machine

 Identify the hazards associated with the tasks in operating , moving, servicing the machine

 Identify how the machine OEM designed for the normal operation of the machine

 Identify how the machine may be operated in an abnormal condition

 What controls must be put into place to ensure the machine is operated as intended

 What engineering controls must the OEM add for forseen abnormal operation or that not anticipated 
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05    Risk Assessment

Risk Assessment

Task- Based Technical Risk Assessment

 Operation manual as a guide 

 Life Cycle of machine

 Documentation – operation and 
maintenance of machines “intended 
use”

 Mine specific risks

 Training

Key elements assessed - Example 

 BEV Engineered Specs/Stds

 BEV R&D, Maintenance, operations mgmt plans

 Access & handling batteries (incl disposal)

 Transportation of batteries (to,within,from site)

 Storage, maintenance by area for stability control

 Commissioning prescribed varifications

 Inspection – trades/OEM

 Routine servicing, Trouble shooting

 Repairing – shop repairs/ field repairs

 Authorized personnel – maint, operations

 Operating – pre op, breakdown

 Emergency Response

05    Risk Assessment

Risk 
Assessment
Task- Based Technical Risk 
Assessment

 Key element

 Risk Description

 Cause of Event

 Consequences of event

 Existing Controls

 Risk 
consequence/Likelihood

 Control Adequacy

 Additional risk treatment 
to reach ALARP
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05    Risk Assessment

Form with Critical 
Information

Example:  BEV General Information Form

 Diesel equipment has a diesel notification 
form

 BEV should also have a general information 
form that contains BEV powertrain general 
specifications such as battery size, 
chemistry, voltage...

 Benefit for battery maintenance, 
transportation, and fire rescue

Source: GMG BEV undergound version 3

06    References

References

 UN38.3 - Current process

 UN regulation:  Transport of Dangerous Goods_Volume I & II

 Canada SOR-2001-286 Transportation of Dangerous Goods Act 

 USA Code of Federal Regulations, 49 CFR Ch 1 & 173-185

 IATA Standards

 Glencore/Vale Risk Assessment 
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07    Summary

Summary

 Risk gap recognized and closed

 Last piece of the Standards development

 Specific to the BEV section CSA M424.4

 Informative – located in M424.0 section 4 referencing Annex DB

 Leverage Glencore/Vale/Suppliers work

 Operators and Suppliers working together for safe operation
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