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M424.0 Standards Review (2022 version)
Underground mining mobile equipment –General requirements
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MDEC Presentation Agenda

Agenda

1.1 M424.0 Team

1.2 Context on the architecture

1.3 Overview of Previous M424 and New M424 Architecture (how will the M424 will look)

1.4 ISO 19296 compared to M424.0 – Details on Clauses accepted “as is” and Canadian Deviations
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CSA M424.1-16 Flameproof non-rail-
bound diesel powered machines for use 
in gassy underground coal mines.

1.1 This Standard describes the technical
requirements and procedures necessary for
the design, performance, and testing of new
or unused flameproof, non-rail-bound
diesel-powered, self-propelled machines for
use in gassy underground mines. Note:
The working environment of gassy mines is
characterized by the presence of methane
gas and combustible dust.

CSA M424.2-16 Non-rail-bound diesel-
powered machines for use in non-gassy 
underground mines

1.1 This Standard describes the technical
requirements and procedures necessary for
the design, performance, and testing of new
or unused non-rail-bound, diesel-powered,
self-propelled machines for use in non-
gassy underground mines.

CSA M424.3 Braking performance -
rubber-tired, self-propelled underground 
mining machines

1.1 This Standard describes minimum 
performance criteria for the service braking 
system, secondary braking system, and 
parking system for rubber-tired, self-
propelled underground mining machines 
with maximum rated speeds of 32 kph or 
less and having a rated gross mass of 45 
000 kg or less.

CSA M424 FAMILY UNDERGROUND MINING VEHICLE/EQUIPMENT 
SCOPE REVIEW / DEVELOPMENT (Current State)
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CSA M424 FAMILY UNDERGROUND MINING VEHICLE/EQUIPMENT 
SCOPE REVIEW / DEVELOPMENT (Current Equivalent)

ISO 19296:2018 Mining — Mobile machines working underground — Machine safety

This document specifies the safety requirements for self-propelled mobile machines used in 
underground mining, as defined in 3.1.

This document deals with hazards, hazardous situations and hazardous events (see Annex 
B) relevant to these machines when they are used as intended or under conditions of 
misuse reasonably foreseeable by the manufacturer.

For utility/service/support machines, this document only includes provisions to address the 
risks associated with the mobility (movement of the whole machine from one location to 
another). Risks for the additional functions (e.g. scaling, concrete spraying, bolting, 
charging, drilling, attachments) are not covered in this document.

This document specifies the appropriate technical measures for eliminating or sufficiently 
reducing risks arising from hazards, hazardous situations or hazardous events during 
commissioning, operation and maintenance.

This document does not address:
— the additional risks for machines operating in potentially explosive atmospheres;
— air quality and engine emissions.

This document is not applicable to:
— machines constrained to operate by rails;
— continuous miners, roadheaders, drill rigs, conveyors, long wall production equipment, 
tunnel boring machines (TBM), and mobile crushers.
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New Architecture – ISO 19296 as Basis for M424.0

Why start with ISO 19296?

• In a comparison between M424.1 and .2 there were clauses that were identical between the two

• This was a trigger to use 19296 – because overlapping clauses in .1 and .2  were covered in 19296

• ISO 19296 was a direction that the CSA group was looking at (integrating as part of all of our standards.

• M424.3 existing – Didn’t want to drop because there was a lot of excellent content in there and there was consideration for adding some 
Canadian content to the ISO standards
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New Architecture – ISO 19296 as Basis for M424.0

Canadian 
Deviations
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New Architecture - New M424 Suite of Standards

M424.0 

M424.1 

M424.2 

M424.3 

M424.4 

Specifications stripped to 
Drivetrain related 
Specification 

Specification largely kept 
the same

New Specification
New Specification
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New Architecture
New M424 Suite of 
Standards
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1 Scope (*Canadian deviation)

2 Normative references (*Canadian deviation)

3 Terms and definitions (*Canadian deviation)

4.1 General requirements (*Canadian deviation)

4.2 Lifting and transportation (Accept as is)

4.3 Towing and Retrieval (*Canadian deviation)

4.4 Fluid power systems (*Canadian deviation)

4.5 Electrical equipment (*Canadian deviation)

4.6 Machines powered by diesel engine (*Canadian 
deviation)

4.7 Fuel systems (*Canadian deviation)

4.8 Light intensity and quantity (*Canadian deviation)

4.9 Warning devices and safety signs (Accept as is)

4.10 Braking (*Canadian deviation)

4.11 Control systems and devices (*Canadian deviation)

4.12 Operator and passenger’s position (*Canadian 
deviation)

4.13 Fire protection (Accept as is)

4.14 Noise (Accept as is)

4.15 Vibrations (Accept as is)

4.16 Radiation health risks (Accept as is)

4.17 Tyres and rims (Accept as is)

4.18 Stability (Accept as is)

4.19 Load haul dump capacity (Accept as is)

4.20 Maintenance (*Canadian deviation)

4.21 Quick coupler systems (Accept as is)

5 Verification of safety requirements and/or protective/risk 
reduction measures (Accept as is)

6.1 Operator’s manual (*Canadian deviation)

6.2 Marking (*Canadian deviation)

6.3 Training manuals (*Canadian deviation)

Annex A: Brake requirements for rubber tyred underground mining 
machines (*Canadian deviation)

Annex B: List of significant haxards, hazardous situations and 
hazardous events (Accept as is)

Annex C: Verification Table (*Canadian deviation)

Annex D: Examples of performance levels for safety-related 
functions (*Canadian Deviations)

M424.0 Content Summary identifying Canadian deviations from ISO19296
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ISO19626 Clauses That Were Accepted As Is

Selection Methodology: 

• Is the clause within the scope of M424 General equipment requirements? 

• Does an equivalent clause exist within the M424.1, .2, or .3 standards 

• Does the equivalent cause in ISO 19296 align with M424.1,.2, .3, and the 
common core Safety elements foundational to M424 

• Does the committee accept the ISO19626 in its current state? 

• Does the ISO19626 clause require modifications/additions based on 
Canadian regulations relating to the existing M424 standards?

ISO19626 clauses that were accepted as is have no Canadian Deviations and are left unchanged in 
the new M424.0 standard.   
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3 -Terms and definitions ISO19296 – Clauses accepted as is
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4.1 -General Requirements ISO19296 – Clauses accepted as is
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4.2 –Lifting and transportation ISO19296 – Clauses accepted as is
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4.4 –Fluid power systems ISO19296 – Clauses accepted as is
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4.5 –Electrical equipment ISO19296 – Clauses accepted as is
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4.6 –Machines powered by diesel engines ISO19296 – Clauses accepted as is
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4.8 –Light intensity and quantity ISO19296 – Clauses accepted as is
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4.10 -Braking ISO19296 – Clauses accepted as is
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4.11 –Control systems and devices ISO19296 – Clauses accepted as is
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4.12 –Operator and passenger’s position ISO19296 – Clauses accepted as is

22

4.14 -Noise ISO19296 – Clauses accepted as is
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4.15 -Vibrations ISO19296 – Clauses accepted as is
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4.16 –Radiation health risks ISO19296 – Clauses accepted as is
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4.17 –Tyresand rims ISO19296 – Clauses accepted as is
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4.18 -Stability ISO19296 – Clauses accepted as is
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4.19 –Load haul dump capacity ISO19296 – Clauses accepted as is
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4.20 –Maintenance ISO19296 – Clauses accepted as is
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4.21 –Quick coupler systems ISO19296 – Clauses accepted as is

30

5 -Verification of safety requirements and/or protective/risk reduction measures  ISO19296 – Clauses accepted as is

29

30



WP1 16

MDEC 2022

31

Annex B: List of significant hazards, hazardous situations and hazardous events ISO19296 – Clauses accepted as is
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Annex C: Verification Table ISO19296 – Clauses accepted as is
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ISO19626 Canadian Deviation Review

Selection Methodology: 

• Does an equivalent clause exist within the M424.1, .2, or .3 standards? 

• Is the clause within the scope of M424 General equipment 
requirements? 

• Does the committee accept the ISO19626 in its current state? If not; 

• Does the ISO19626 clause require modifications/additions based on 
Canadian regulations relating to the existing M424 standards?

The following deviations are intended to align with local occupational health and safety practices and to meet the 
requirements of Canadian workplace regulations. 

34

1.0 –Scope Canadian Deviation Review

1 Scope (*Canadian deviation)

[Replace this Clause with the following] 

This Standard applies to new or unused wheeled or tyred, self-propelled, non-rail-
bound, mobile machines for use in underground mines. 

This Standard describes the technical aspects and procedures necessary for the 
design, performance, and testing of core design and safety requirements. 

This Standard covers general requirements only. Requirements common to a variety of 
underground mining mobile equipment are grouped in this Standard. 

The remaining Standards in the series state requirements for braking and specific 
types of power trains. See Annex DA for additional information on how to apply the 
CSA M424 series of Standards. 

For utility / service / support machines, this Standard only includes provisions to 
address the risks associated with the mobility (movement of the whole machine from 
one location to another). Risks for the additional functions (e.g., scaling, concrete 
spraying, bolting, charging drilling attachment) are not covered in this Standard. 

ISO19296 Content Summary: M424.0 Content Summary:
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2 –Normative References Canadian Deviation Review

2 Normative references 

[Replace the entry for ISO 6750:2005 with the following] 

ISO 6750-1:2019, Earth-moving machinery — Operator's manual — Part 1: Contents and 
format 

[Add the following] 

In this Standard, any reference to International Standards shall be replaced by the relevant 
National Standard of Canada. 

Where reference is made to CSA Group publications, such reference shall be considered to 
refer to the latest edition and all amendments published to that edition. This Standard refers 
to the following publications, and the years shown indicate the latest editions available at the 
time of publication: 

CSA Group B51:19 Boiler, Pressure Vessel, and Pressure Piping Code 

CSA/8 M423:M87 (R2021) Fire resistant hydraulic fluids 

M424.1:22 Flameproof non-rail-bound diesel-powered machines for use in gassy 
underground coal mines 

M424.2:22 Diesel-powered machines for use in non-gassy underground mines 

M424.3:22 Braking performance — Rubber-tired, self-propelled underground mining 
machines 

M424.4:22 Self-propelled, electrically driven, non-rail-bound mobile machines for use in non-
gassy underground mines 

ASME (The American Society of Mechanical Engineers) Boiler and Pressure Vessel Code, 
2021 Section VIII, Division 1, Rules for Construction of Pressure Vessels 

CENELEC (European Committee for Electrotechnical Standardization) TR 14489:2005 Fire-
resistant hydraulic fluids. Classification and specification. Guidelines on selection for the 
protection of safety, health and the environment 

IATA (International Air Transport Association) Dangerous Goods Regulations — 2021 UN 
3480, Lithium ion cells and batteries UN 3471, Battery-powered vehicle or Battery-powered 
equipment 

ISO (International Organization for Standardization) ISO 12922:2020 Lubricants, industrial 
oils and related products (class L) — Family H (hydraulic systems) — Specifications for 
hydraulic fluids in categories HFAE, HFAS, HFB, HFC, HFDR and HFDU 

SAE International J10-2018 Automotive and Off-Highway Air Brake Reservoir Performance 
and Identification Requirements — Truck and Bus

ISO19296 Content Summary: M424.0 Content Summary:
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3 -Terms and definitions Canadian Deviation Review

ISO19296 Content Summary: M424.0 Content Summary:
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4 –General requirements Canadian Deviation Review

4.1.1 General 

[Add the following sentence] 

Battery handling, replacement, and fire-suppression recommendations are 
described in Annex DB.

ISO19296 Content Summary: M424.0 Content Summary:

38

4.3 –Towing and retrieval Canadian Deviation Review

4.3 Towing and retrieval 

[Replace the fifth paragraph with the following] 

Retrieval devices shall be designed to the applicable sections of ISO 10532, 
except the capacity of the machine-mounted retrieval device shall be 
increased from 1.5 to 3 times the gross vehicle weight (GVW) with a safety 
factor of 2.5 for underground applications. Retrieval devices shall be located 
at the non-working end of the equipment and shall be an open-ended hook 
designed to easily accept a retrieval sling or shackle of appropriate capacity.

ISO19296 Content Summary: M424.0 Content Summary:
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4.4 –Fluid power systems Canadian Deviation Review

ISO19296 Content Summary: M424.0 Content Summary:
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4.5 Electrical equipment Canadian Deviation Review

ISO19296 Content Summary: M424.0 Content Summary:
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4.6 –Machines powered by diesel engines Canadian Deviation Review

ISO19296 Content Summary: M424.0 Content Summary:
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4.7 –Fuel systems Canadian Deviation Review

ISO19296 Content Summary: M424.0 Content Summary:
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4.7 –Fuel systems Canadian Deviation Review

ISO19296 Content Summary: M424.0 Content Summary:
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4.8 –Light intensity and quantity Canadian Deviation Review

ISO19296 Content Summary: M424.0 Content Summary:
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4.10 –Braking Canadian Deviation Review

46

4.11 –Control systems and devices Canadian Deviation Review

ISO19296 Content Summary: M424.0 Content Summary:
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4.12 –Operator and passenger’s position Canadian Deviation Review

ISO19296 Content Summary: M424.0 Content Summary:
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4.20 –Maintenance Canadian Deviation Review

ISO19296 Content Summary: M424.0 Content Summary:
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6.1 –Operators manual Canadian Deviation Review

ISO19296 Content Summary: M424.0 Content Summary:
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6.2 –Marking Canadian Deviation Review

ISO19296 Content Summary: M424.0 Content Summary:

49

50



WP1 26

MDEC 2022

51

6.2 –Marking Canadian Deviation Review

ISO19296 Content Summary: M424.0 Content Summary:
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6.3 –Training manuals Canadian Deviation Review

ISO19296 Content Summary: M424.0 Content Summary:
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Annex A: Brake requirements for rubber tyred underground mining machines Canadian Deviation Review

ISO19296 Content Summary: M424.0 Content Summary:
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Annex DA (Normative) Organization of the CSA M424 Series of Standards Canadian Deviation Review

ISO19296 Content Summary: M424.0 Content Summary:
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Annex DB (Informative): Battery handling, replacement, and fire suppression Canadian Deviation Review

ISO19296 Content Summary: M424.0 Content Summary:
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Annex DB (Informative): Battery handling, replacement, and fire suppression Canadian Deviation Review

ISO19296 Content Summary: M424.0 Content Summary:
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Annex DB.1 (Informative): Example of key elements to consider in the execution of the joint task-based risk assessment

ISO19296 Content Summary: M424.0 Content Summary:

Etc. Risk assessment example is very comprehensive and is a good 
guide on how to conduct one
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Annex DB.1 (Informative): Example of key elements to consider in the execution of the joint task-based risk assessment

Key elements:
• BEV engineered specifications/standards
• BEV R&D maintenance, operation, management plans
• Access & handling batteries on site (including disposal)
• Transporting batteries to/within/from site
• Storage maintenance/by area for stability control
• Commissioning prescribed verifications
• Inspection – trades/OEM
• Routing servicing/OEM prescribed maintenance
• Troubleshooting/diagnostics – trades/OEM
• Repairing/OEM prescribed bed shop repairs (SOP’s)
• Repairing/OEM prescribed bed field repairs
• Authorized personnel – maintenance knowledge, training, experience
• Authorized personnel – operation knowledge, training, experience
• Operating – pre-op/servicing
• Operating – break-downs
• BEV – emergency response
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