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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):
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[ *All safety: operation, training, service/maintenance and
by standers
*Protect against hazards: electric shock, electrically caused
fire, thermal hazards, mechanical hazards and abnormal
|_operation.
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, 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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l 03 Participants

Participants — Working Group

[ Name leempany |
Aaron Gibouleau (Co-Chair] Walden Group
Cheryl Allen (Co-Chair) Vale

Joel Thon

Jason Flanagan
Brent Rubeli

Anthony Gri

Steven Holmik

Mario St-Pierre
Cynthia Matikainen
James Robinson
Leonard Kaskiw
Surampu
Chuck Crowell

Tania Donovska

Nutrien
CanmetMINING Natural Resources Canada
Caterpillar Inc.

CanmetMINING Natural Resources Canada

MacLean Engineering

Prairie Machine

Sudbury Integrated Nickel operations
Miller Technology Inc

CNESS

Ontario Ministry of Labour

Ministry of Energy and Mines
Government of Saskatchewan Ministry of Labour Relations & Workplace Safety
Southwest Research Institute
CaterpillarInc.

CanmetMINING Natural Resources Canada
CSA Group
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l 04 Process

Path to Alignment

Process

= Reviewed existing standards and regulations

= |dentified 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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l 04 Process

CSA M424.0

4 Safety requirements and/or protective/risk reduction measures
4.1 General requirements

4.1.1 General
[Add the following sentence]

Battery handling, r and fi on 1 ions are described in Annex DB.

CSA M424.0:22 Underground mining mobile equipment — General requirements

Annex DB (informative)
Battery handling, replacement, and fire suppression

Note: This Annex is not a mandatory part of this Standard.

DB.1 General

The end user (mine operator/mine contractor), in conjunction with the equipment supplier

(manufacturer), should complete a joint task-based technical risk assessment to include, but not be

limited to, the following:

a) transportation and storage of new, used, and damaged batteries;

b) requirements for fire suppression/mitigation for the safe operation of the mobile equipment
through its life cycle; and

c) emergency protocol(s) in the event of imminent or complete battery failure.

In addition to completing a task-based technical risk assessment on the topics above, the equipment
supplier {(manufacturer) should provide documentation/training related to those topics limited to the
operation and maintenance of the intended use of the machine.

DB.2Z Example of key elements to consider in the execution of the joint
task-based risk assessment

Table DB.1 provides an example of a risk register and key elements to consider in the execution of a
joint task-based risk assessment(s).

Table DB.1 is provided for guidance purposes only. The example provided is battery electric vehicle
(BEV)-oriented.
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l 05 Risk Assessment

Task-Based Risk Assessment

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

= Atask-based risk assessment for a machine will

= |dentify who will interact with the machine and how

= |dentify the tasks that are performed on or with the machine

= |dentify the hazards associated with the tasks in operating , moving, servicing the machine

= |dentify how the machine OEM designed for the normal operation of the machine

= |dentify 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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l 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
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Table DB.1 (Continued)

. pre——
R Health and safety | occurring (with
e Al
IS S Jr——
=
t vt | st | o | P——
ssessmen =
A =
P - o
With Post- 3' :‘;. Person Target | Capital anin(
R . i 0 A B ros. | TR e
e o P L S T e [ T | o | e |
= = Loss of control of a |inadequate processes |H&s (bums, |- Standands review and - complete JsA on ofMrep, [May 31,
Task- Based Technical Risk o e e e R e
(oLl o] L i g PO
Assessment s il A B | erean
il B o i Y
i i leliogy ot e
* Key element R B e pranmy e
- exposuretohy | damaged orEOL and cranage — training f o the DEMBcy skl
e batteries at all refiect any specific SEV-related H'MWW;:“M!
- - - licable ment: eyl & ot
= Risk Description e o orares - Company ipping stanrd potdr G2t who
e et ‘. o el
= ] i e = CE S g
= Cause of Event s el ey o s et SO
el e
ot e )
e oo st
= Consequences of event s it 9
WW'W’E document for. P"’;’m’v withheld actions.
oo s
L kil L
= Existing Controls e e o g
e
. place.
= Risk Loss of control of 3 | Inagequate processes | s (pums, | Referto sl pravieus contral s confirm shipping oemrep | aprizg,
. . particular Li-ion (Ef ,vﬂ i ‘r w‘xgz(m: ; mr:panv mmi:\'l;nmm 2021
consequence/Likelihood Senes v (et o e T et it s
e lemiing i |1 b, contrats,are ot lsed n i i regord he
v figripeils propristory prosrietay nature o he
= e s i et
= Control Adequacy L M T ind SN N S N PP P
1on flash ravel paths within the risk assessment. Aisk ranking in| - possiie | ©7 adequate | A5 anonymity of the
batres | exposuretan | ste su columns refieces risk. particuior ozm who
e - e - re-quirements for ranking with ‘contrals in rticipated in this risk
= Additional risk treatment o stz e T o e
ot
e e
to reach ALARP
et

V VALE

10

S5P2 -

5



MDEC 2022

05 Risk Assessment

BEV General Information Form

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

Mining company name Date (yyyy/mm/dd)

Mine site Emergency Phone #

OEM name Emergency Phone #

Make Model

Machine type Manufacturing Date (yyyy/mm/dd)
OEM unit # Mine site urit #

Manufacturing serial number #

Hour

Auxiliary battery (v)

Master switch location

Traction battery

Package quantity

Location(s)

Power capacity (kWh)

Max. voliage (V)

Chermnistry Cell type
Overall dimension [W/H/L] (m) Weight (kg)
Manufacture MSDS #

Transpart class

Chemical Emergency #

Emergency disconnect location(s)

High voltage cable colour (s)

Fire suppressions type

Fire extinguisher size (kg)

Extinguishing media

Special PPE

Regenerative brake (Y/N)

Coolant system type

Battery charger

ON/OFF-board

‘ Charge capacity (kWh)

Charger location(s)

‘ Electrical plug location

Traction electric motor
Motor quantity [ Location(s)
Peak power (kW) | Peak torgue (Nm)
Expl i i
Explosive material on-board (Y/N} Product Manufacturer

Type

Container quantity (L}

Hydraulic fluid type

Hydraulic fluid quantity (L)

Other fluid type

Other fluid quantity (L)

Air ventilation required (m®/s)

2/4 wheel-drive

Vehicle net weight (kg)

Gross weight (kg)

Vehicle dimension [W/H/L] (m)

Max. operating grade (%)

Source: GMG BEV undergound version 3

Service brake,

Emergency brake & release pressure:

Parking brake & release pressure:

Towing procedure:

Company representative

Title
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References

= UNS38.3 - Current process

= UN regulation: Transport of Dangerous Goods_Volume | & Il

= Canada SOR-2001-286 Transportation of Dangerous Goods Act
= USA Code of Federal Regulations, 49 CFR Ch 1 & 173-185

= |ATA 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

V VALE

13

VALE

14

S5P2 -

7



