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Canada’s Hydrogen Strategy
In December 2020, NRCan released a new 
hydrogen strategy for Canada.

Represents a pathway to net-zero by 2050.

Mining is recognized as an important sector 
for fuel decarbonisation. 
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Hydrogen Codes and Standards
CanmetMINING has contributed to the development of hydrogen 
codes and standards that will be necessary for the transition.

BNQ Canadian Hydrogen Installation Code (CHIC)
CSA M424.4
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Hydrogen Technology Research
CanmetMINING has conducted research into hydrogen technologies.

Static hydrogen fuel cell stack operation underground.

Operational fuel cell locomotive.

Prototype fuel cell LHD machine.
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Opportunities for Hydrogen
In addition to conventional hydrogen fuel cells, there are other 
potential used for hydrogen in mining through direct combustion:

Mine heating (NG-LPG/H2 co-firing)
Site power generation (diesel/H2 co-firing).
Hydrogen internal combustion (HICE).
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What is Hydrogen Internal Combustion (HICE)?
Hydrogen internal combustion (HICE) engines are based on existing diesel 
engines and operate completely or partially on gaseous hydrogen fuel.

Hydrogen can displace a percentage of diesel fuel for power generation at 
remote mine sites in unmodified diesel engines

Hydrogen can also fuel modified diesel engines to 100% for material handling 
and ore transport.
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HICE for mobile equipment
Diesel engines converted to run on 100% hydrogen are cheaper than FCEV, 
more scalable, and can be more easily integrated into existing mining vehicle 
transmissions and driveline designs.

100% H2 HICE-powered equipment can deliver carbon reduction targets, 
eliminate particulate matter (PM) exposure for workers and generate demand 
for hydrogen infrastructure.
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HICE vs Diesel
Hydrogen ICE can be as efficient 
as diesel with the advantage of 
near zero carbon emissions.

Still some carbon emissions from 
lubricating oil.

Emissions of NOx from high 
temp/press combustion.

Emissions control will still be 
needed!
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Underground mining HICE projects
USBM hydrogen Eimco 975/Caterpillar 3304T with hydride storage 
(1987!)

Identified issues with CCV.

NOx emissions control.

H2 emissions control.
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Underground mining HICE projects
CanmetMINING potential future HICE projects:

HICE vs Diesel certification ventilation rates to CSA M424.2
For example: 180kW Deutz TCD diesel vs TCD hydrogen

Hydrogen / NOx emissions control research
HICE combustion COV and crankcase explosion modeling
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Collaboration with NRC
National Research Council operates a Hydrogen ICE lab.

Potential collaboration for:
Emissions control development.
Crankcase explosion modeling.
Diesel/H2 co-combustion.
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CanmetMINING diesel certification lab
Diesel lab at BCC#9 was constructed to withstand a methane/air explosion for 
coal mining engine tests to CSA M424.1.

Currently safely handle gaseous fuels (methane ingestion tests).

Could be adapted to allow hydrogen HICE and FC testing by being brought into 
compliance with the new BNQ - Canadian Hydrogen Installation Code as a 
demonstration project to industry.
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