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Safety Share

February 16, 2025 — Delta Air Lines Flights 4819 at Toronto Pearson Airport
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01. Objectives

Update M424.4:22 to create M424.:26

CSA M424.4:22
National Standard of Canada

" Include requirements for battery handling,
transportation, and storage

Self-propelled, electrically driven, non-
rail-bound mobile machines for use in
non-gassy underground mines

® Review, revise, and enhance content where needed

" Relocate Section 6 (Hydrogen fuel cell—electric
powered machine) to the new Standard M424.5:25

scc@®cen
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2.0 General Approach - Working group structure

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

Working
Group

Section

Members

WGT

Preface, (1) Scope, (2) Reference, (3)
Definitions & Abbreviations

Leader: David Rezansoff

WG2

(4) General Requirements:

* BEV & hybrid

* Risk assessment

* Transport and storage batteries

Leader: William Hughes

WG3

Review and revise clauses:
* (5) Battery electric-power machines

Leader: Gaurav Mahajan

WG4

Review and revise clauses:

*(6) Diesel-electric powered machines
Annex (informative)

Leader: William Hughes




2.0 General

Approach -
Working group
structure

TSC Membership

Position Company

- 15:;‘:‘ - i:‘l‘I";HHKH‘H‘ ;:

C N |vaishnavi.somasundaram(@csagroup.org

Total 26+ Team Members




2.0 General
Approach -
Working group
structure

Section: Preface, (1) Scope,
(2) Reference, (3)
Definitions & Abbreviations

Remove all requirements
related to hydrogen

Revise the list of reference
standards

Add new definitions &
abbreviations

WG #1 - Membership

First Name |Last Name Group Company
Saskatchewan Ministry of

David Rezansoff Government Labour

Blair Baldwin Consultant Baldwin Services

Brent Rubeli Government NRCan - CanmetMINING

Cheryl Allen Mine operation |Vale Canada

George Lobay Government NRCan

John Le Government NRCan - CanmetMINING

William Hughes OEM Prairie Machine

Alexander Lenz OEM Maclean Engineering

Craig Harris Mine Operation |Glencore

Brailyn Johnsgaard Mine Operation |[Nutrien




2.0 General
Approach -
Working group
structure

Section: (4) General
Requirements: BEV &

hybrid, Risk assessment,
Transport and storage
batteries

Review, revise & add any
new content applicable to
both technologies

Include a risk assessment
for battery handling,
transport and storage.

WG #2 - Membership

First N\ame |Last Name Group Company

William Hughes OEM Prairie Machine
Alexander Lenz OEM Maclean Engineering
Andrew Hubele OEM Epiroc

Brent Rubeli Government MEEREE b s
Dave Schmidt OEM Kovatera

Jerry Davis OEM Komatsu

foe Benoft Mine Operation |Hudbay Minerals
Cornelius Powell

Joel Thon Mine Operation |Nutrien

John Le Government NRCan - CanmetMINING
Scott Secord Government Ontario Ministry of Labour
Shawn Sauve Mine Operation |Glencore

Craig Alair Mine Operation |Vale Canada

Blair Baldwin Consultant Baldwin Services

Craig

Harris

Mine Operation

Glencore




2.0 General
Approach -
Working group
structure

Section: (5) Battery
electric-power machines

Review all clauses and
references standards

Revise and add
requirements applicable
to mobile machines in
Canadian mines

WG#3 - Subgroup Members

Name Organization Subgroup #
Craig Harris Glencore T1
Alex Lenz MacLean Engineering T1
Dave Schmidt Kovatera T2
Paul Summers Miller Technology T2
Andres Hubele Epiroc T3
JoelThon Nutrien T3
William Hughes Rokion T4
Brailyn Johnsgaard Nutrien T4
David Lyon Zero Nexus o
Gaurav Mahajan CanmetMINING TS
Bryson Cochrane MOL - NT T6
Brent Rubeli CanmetMINING T6
Cheryl Allen Vale T7
Cynthia Matikainen MOL - ON T7
Fred Pellieter HJS T8
John Le CanmetMINING T8



2.0 General
Approach -
Working group
structure

Section: (6) Diesel-electric
powered machines, Annex

(information)

Review all clauses and
reference standards

Add new technical
content specific to
diesel-electric powered
machines

WG #4 - Membership
First Name Last Name Group Company
Fred Pellietier Supplier HJS
John Lz Government CanmetMINING

Recruit new member

Recruit new member

Recruit new member

Recruit new member

Recruit new member




2.0 General Approach - Working group structure
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Standards Procurement

workspﬂ:e
No M424.4:22 Clause Reference Standard Who has/buy (July/25/2025) Comment
91 150 167350-2 Yes Bought 3 months ago
92 150 12405-4 Yes Bought 3 months ago
93 1SO T55474-5 Yes Bought 3 months ago
94 150 PAS 5474-6 Yes Bought 3 months ago
95 150 11452-1_2015 Yes Bought 3 months ago
96 150 16750-3 Yes Bought 3 months ago
97 7107 _56-94 Yes Bought 3 months ago
98 1SO_IEC_DIS_80079-38(E)-_Annex_ZA Yes Bought 3 months ago
99 IEC60034.1.2004 Yes Bought 3 months ago
100 150 8528-5_2022 Yes Bought 6 months ago
101 150 8528-1_18
102 |EC 62282-2-100-2020
103 IEC 60479-1_2018
104 IEC 60034-1_2022
105 150 8528-3 2020 Bought 6 months ago
106 150 10263-3_2009 Vaishnavi Yes Augf13/2025, can't download
107 1SO 10570:2004 Vaishnavi Yes Augf13/2025, can't download
108 1SO 10968:2020 Vaishnavi Yes Aug/13/2025, can't download
109 1SO 11112:1995 Vaishnavi Yes Aug/13/2025, can't download
110 1SO 12509:2004 Vaishnavi Yes Aug/13/2025, can't download
111 1SO 13031:2016 Vaishnavi Yes Aug/13/2025, can't download
112 1SO 13857:2019 Vaishnavi Yes Aug/13/2025, can't download
113 1SO 14401-1:2004 Vaishnavi Yes Aug/13/2025, can't download
114 1SO 14401-2:2004 Vaishnavi Yes Aug/13/2025, can't download
115 1SO 15817:2012 Vaishnavi Yes Aug/13/2025, can't download
116 2432 Brailyn Johnsgaard
117 2462 Brailyn Johnsgaard
118 iec60695-1-20 Gaurav Yes Bought August/27/2025
119 iec60695-1-30 Gaurav Yes Bought August/27/2025
120 iec61427-1 Gaurav Yes Bought August/27/2025
121 iec61558-2-6 Gaurav Yes Bought August/27/2025
122 iec60947-5-1 Gaurav Yes Bought August/27/2025
123 iec62619{ed2.0.CMV}en Gaurav Yes Bought August/27/2025
124 iec60034-2-1{ed3.0.RLV}en Gaurav Yes Bought August/27/2025
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2.0 General Approach - Working group structure

TC Meeting April, 2025: Important decisions

E‘!j Should safety requirements for handling, transporting, and storing batteries be moved to guideline, new Standard (M424.6) or
Annex as not mandatory requirement, so that M424.4 contains only design requirements?

Should we adopt ISO 14990-1:2016 (Earth-moving machinery — Electrical safety of machines utilizing electric drives and
&I' related components and systems — General Requirements) with Canadian deviations, or develop Canadian content with

references to other Standards as needed?
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2.0 General Approach - Working group structure

TC Meeting April, 2025: Path Forward

» Move Battery Storage, Handling and Transportation Dangerous Goods to Annex A.9 as an
informative reference rather than a mandatory requirement, so that M424.4 contains only
design requirements.
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2.0 General Approach - Working group structure

TC Meeting April, 2025: Path Forward

C )
Create Canadian Content
With reference to other OR
Standards
\ J

Decision

Create Canadian Content

With reference to other
Standards ®

Requirements specific to underground mine mobile machines, with minimal reference to other Standards.
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2.0 General Approach - Working group approach

Confidential - M424.4 MEMBERS ONLY ACCESS
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U

. Scope

2. Reference Publications
3. Definitions and Abbreviations

4. General requirements

5. Battery electric-powered machines

6. Diesel electric powered machines

Annex A (Informative)

98
80

90
98

20

80

Add 1.5 scope

Add/remove reference standards upon request

Add/remove definitions and abbreviations upon request

Revised the entire section
Added battery handling and transportation of dangerous
goods

Previously, too many reference standards were required, but
most are now available.

Review the lengthy chain of reference clauses

Develop Canadian content and reference other standards as
needed

New working group requires additional team members to
review reference Standards and revise the content

Added sample bow tie risk assessment
Add/remove content upon request
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TEAMWORK
4 p‘
Increase efforts to review ’ Is

and develop content for

Section 5.0 (WG#3) ‘ '
Form WG#4 to work on

Section 6.0 ‘ '

Continue securing

additional reference Ev E RYT H I N G

Standards

4.0 Next steps

TSC conducts bi-weekly
meeting
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4.0 Next steps — Further Discussions

V2V CONNECTOR

/| | DC-DC , \!

On-bowurd Correrter On-board Corverter

O Bottery Pack O O Bottery Pack Q

B. Charge machine to machine

RIT

A. Battery water quench port connection T ——

GM# ,BEM# , #B

C. Battery machine name plate convention

D. Emergency response guide template [ISO 17840-3-2019



UNCLASSIFIED - NON CLASSIFIE

4.0 Next steps: M424.4 Plan

@@ () Co) oG oy,

Kick of Review ref. & Review ref. & /~ Review ref &\ Review ref. & Review ref. &
Meeting create content  create content create content / create content  create content

illlpll?lt fer TSCrevises &  TCreviews Finalize draft Review ref. & Review ref. &
PUDUSRHICVIEW  resubmits to  drafts standard  standard create content  create content

TC

CSA
process

TSC M424.4 meeting bi-weekly




THANK YOU.......

? DO YOU HAVE ANY QUESTIONS 7
i

John Le, P.Eng. (CanmetMINING)

Email: john.le@nrcan-rncan.gc.ca

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

William Hughes, P.Eng (Rokion)

Email: whughes@prairiemachine.com
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