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responsible use of natural gas

Natural Gas Futures is an industry-led applied research and education
initiative to provide reliable, evidence-based recommendations and
technology solutions for the safe and environmentally responsible use
of natural gas.

The initiative includes Canadian and intermnational companies and research organizations
engaged in the production, distribution, design, development and use of solutions for natural
gas fuel. The target applications include road transport, marine, mining, rail, net-zero
emissions buildings, industrial and remote community power. The initiative aims 1o establish

Canada as a centre of excellence for clean energy research and technology supporting the
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LIFE CYCLE ASSESSMENT PROJECTS
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DISCUSSION OUTLINE

Life Cycle Assessments

1. Why do we need them?
2. What are they?

3. How do we use them?
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MAKING BETTER DECISIONS

Which car is most economical to drive?
What should I build my house out of?

a

Time

»

Scope of impact

Life Cycle Assessment (LCA)
ISO 14040



LIFE CYCLE ASSESSMENT (LCA) APPLIED TO ENERGY AND FUEL

Which energy source has the lowest CO, emissions?

CO,

MWh

€



LIFE CYCLE ASSESSMENT (LCA) APPLIED TO ENERGY AND FUEL

Which energy source has the lowest CO, emissions?
C02 + C02
-
* I MWh
i 2 =)

Full scope of impact

Well to wires
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LIFE CYCLE ASSESSMENT (LCA) APPLIED TO ENERGY AND FUEL

Which energy source has the lowest CO, emissions?
C02 + C02
A
'a I
+«t 1 Methane? I 1 MWh
aaa il i
haa T2 Jdg N

Full scope of impact
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LIFE CYCLE ASSESSMENT (LCA) APPLIED TO ENERGY AND FUEL

UBC
Which energy source has the lowest Greenhouse Gas (GHG) emissions? w
CO,, + COy
* I MWh
i =)

Full scope of impact

Carbon Dioxide Equivalent:
kg CO, x Global Warming Potential (GWP) of methane = kg CO,,
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EMISSIONS FROM COMBUSTION ONLY

GHG emissions (kgCO,, MW h")
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Natural gas

The GHG emissions of coal- and gas-fired power generation

(Chang 2015)
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LIFE CYCLE ASSESSMENT (LCA)
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Life cycle GHG emissions of electricity generation in China from LNG imported from
North America (Coleman 2015, Kasuma 2018)
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LCA MODEL CONSTRUCTION FOR LNG

Key Assumptions:

Liquefaction plant energy source
and efficiency

Acid gas venting

Pipeline compressor energy
Fugitive methane emissions

LNG tanker engine emissions
Global Warming Potential (GWP) of
methane

€

Converting units:
LNG production:
tonnes CO2 / tonne LNG

Electricity:
x number of tonnes of LNG to make 1 MWh of electricity
power plant efficiency
energy content of the LNG
Losses along the way

= kg CO2e / MWh

Country emissions:
x annual LNG production

= Mt CO2e per year
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SIMPLIFIED ITMO SCENARIO

ITMO

Net benefit after
corresponding
adjustment
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A DIFFERENT ITMO SCENARIO
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COUNTRY LEVEL ITMO SCENARIO

ITMO

UBC
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