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01. Objectives

 To address hazards and raise awareness related to 
battery-powered and diesel-electric powered machines 
in Canadian underground mines.

To establish technical measures aimed at reducing or 
eliminating significant hazards during operation and 
maintenance.

  To provide guidance and reference materials to support 
OEMs and mine operators assessing the risks associated 
with these technologies.

Source:  Workplace Safety North
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01. Objectives

 Include requirements for battery handling, 
transportation, and storage

  Review, revise, and enhance all the clauses

  Relocate Section 6 (Hydrogen fuel cell–electric     
powered machine) to the new Standard M424.5:26

Update M424.4:22 to develop M424.4:27 
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2.0  General Approach
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2.0  General Approach

Each working group will review, revise, and supplement the technical content, and provide 
the final version for the M424.4 Standard.  

Working 
Group

Sections

WG1 Preface, (1) Scope, (2) Reference, (3) Definitions and Abbreviations

WG2 (4) General Requirements:  BEV & hybrid, Risk assessment, Transport and storage 
batteries

WG3 (5) Battery electric-power machines

WG4 (6) Diesel-electric powered machines, Annex (Informative)
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2.0  General Approach

Standards Procurement

Require over 124 Reference Standards
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2.0  General Approach

Create Canadian Content 
With reference to other 

Standards

OR

Decision

Adopt ISO 14990-1:2016
With Canadian Deviation

Adopt ISO 14990-1:2016
With Canadian Deviation

Should we adopt ISO 14990-1:2016 (Earth-moving machinery — Electrical safety of 
machines utilizing electric drives and related components and systems — General 
Requirements) with Canadian deviations, or develop Canadian content with 
references to other Standards as needed?

9



2.0  General Approach

Review every 
clause

In scope?/Accept as 
is/Accept with deviation Post content TSC 

comment
Review at bi-
wk meeting

Motion to 
accept/revise

Final content

M424.4 WG#3_New Sub Groups _ Clauses_September 2025 Shared.xlsx

Review the adopted standard:  ISO14990-1
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3.0  Overview and highlights

The new edition M424.4 was opened for public review from August 11 to October 5, 2026
 In the process of reviewing public comments
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3.0 Overview and highlights

Overview of M424.4:27 in order with content samples
CSA Preface:  Any reference in ISO 14990-1 to earth-moving machinery (EMM) shall be interpreted as 
Battery electric mobile machine (BEMM)
Canadian deviations:  The following deviations are intended to align with local occupational health and 
safety practices and to meet the requirements of Canadian workplace regulators.

1. Scope:  
 *  Remove hydrogen fuel cell requirements
2. Normative References
 *  M424 series:  M424.0, .2, .3 & other not included in ISO 14990-1
3. Terms and definitions and abbreviated terms
 *  Add terms not defined in ISO 14990-1:  Battery electric mobile machine (BEMM), Diesel-Electric 
hybrid mobile machine, dynamic braking.
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3.0 Overview and highlights

Overview of M424.4:27 in order with content samples
4.  General requirements
 *  Vehicle operator should be alerted with audible and/or visible warning alarms….should not be 
allowed to persist uncorrected.
 *  Shall perform risk assessment
5 & 6:  Requirements are covered in ISO 14990-1
7.  Protection against thermal hazards
 *  Charge receptacle:  -30°C to 50°C
 *  Battery thermal stability shall meet SAE J2464 or equivalent
8. Protection against mechanical hazards
9 & 10:  Requirements are covered in ISO 14990-1
11. Wiring
12. Electric motors and generators
 *  Mining operator & supplier should discuss specific application and determine if different than 

ingress protection level in ISO 14990-1
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3.0 Overview and highlights

Overview of M424.4:27 in order with content samples
13.  Requirements are covered in ISO 14990-1
14.  Controls
 *  During dynamic braking, protections shall be provided to prevent overcharge and overvoltage. 

Provide means to reduce dynamic braking power being stored in battery as energy before a cell can 
become overcharged and potentially initiate a thermal runaway.

15. General:  Manuals and technical documentation
16. Marking
 *  The machine shall have machine identification labels clearly identifying it as a battery electric 

and diesel –hybrid machines based on their internal design standards.  
 *  Label size: min. 100mm H, visible from 50 m
 *  Material and colors: retro-reflective material, durable for mining environment conditions
 *  Location: min. two locations
  

as per AS 5487Developed based on various sources
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3.0 Overview and highlights

Overview of M424.4:27 in order with content samples
17. Tests
18. Diesel-electric power machines
 *  Requirements related to diesel engine are covered by CSA M424.2
 *  Battery charging shall be unidirectional (charging only). Vehicle-to-grid (V2G) protocol shall not 

be utilized. To prevent the energy storage system from receiving power from the generator and 
charging inlet at the same time, the system shall be designed to prevent simultaneous charging and 
prevent back-feeding of power.

Annex A (informative) List of significant hazards
Annex B (normative) TN system – protect against indirect contact
Annex C (informative) explanation of emergency operation functions
Annex D (informative) comparison of selected requirements of ISO 14990-1, UN ECE R100 & ISO 
6469-3
Annex E (informative) additional information on battery electric powered machines
 *  E.1-8 from previous edition
 *  E.9 Battery storage, handling & transportation dangerous goods
 *  E.10 Machine identification
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3.0 Overview and highlights

Overview of M424.4:27 in order with content samples
Annex E (informative) additional information on battery electric powered machines
 *  E.9 Battery storage, handling & transportation of dangerous goods
     **  Recommendations:  OEM provides the emergency response procedures for BEV in 
 accordance with ISO 17840-3 template published end of 2018.
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3.0 Overview and highlights

ISO 14990-1 
*  will be included as an attachment to M424.4:27
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4.0  Next steps
 Review and respond to 

published comments
 TC review and approval
 CSA editing & publication 

in 2027 
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John Le, P.Eng. (CanmetMINING)
     Email:  john.le@nrcan-rncan.gc.ca

Cheryl Allen, P.Eng (Vale Base Metal)
     Email: Cheryl.Allen@vale.com

William Hughes, P.Eng (Rokion)
     Email: whughes@prairiemachine.com
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