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NET-ZERO EMISSIONS
BY 2050

...COMMITTED TO BY CANADA

. a How can Canada ‘win’?
AND 72+ OTHER COUNTRIES

0 What are the best transition pathways?

Outline

1. Role for hydrogen in the transition to net-zero

2. The environmental footprint of ‘blue’ and ‘green’ hydrogen
3. Economics of hydrogen energy systems

4. How to get there from here?



# Net-Zero means changing the ‘energy carriers’
supporting end-use demand
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https://oee.nrcan.gc.ca/corporate/statistics/neud/dpa/menus/trends/comprehensive_tables/list.cfm

@& Why Hydrogen (H,) is Needed?

1. Some sectors need chemical, not electrical energy carriers
 Freight Transport: esp. HD, long distance, off road
 Fleet vehicles: esp. large fleets, heavily used (limited refuel time)
J Heavy Industry: e.g. Steel, cement, chemicals
J Space Heating: esp. in cold regions, where heat pumps perform poorly

2. Complements low carbon electricity generation
 Hydro, Nuclear, Wind, Solar: when supply exceeds demand, make H,
[ H, as source of electricity: esp. for long term (days >seasonal) (see Ref)

3. Complements Biofuel production
U H, increases biocarbon conversion efficiency

4. More resilient, interconnected energy system
(J One, not three energy systems (transport, electricity, thermo-chemical)


https://www.cell.com/joule/fulltext/S2542-4351(20)30325-1?_returnURL=https%3A%2F%2Flinkinghub.elsevier.com%2Fretrieve%2Fpii%2FS2542435120303251%3Fshowall%3Dtrue

#¢ The Environmental Footprint of ‘Blue’ and ‘Green’ Hydrogen
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Role for hydrogen in the transition to net-zero

The environmental footprint of ‘blue’ and ‘green’ hydrogen
Economics of hydrogen energy systems

How to get there from here?



#& Canada:
A Low-cost

Producer of
‘Blue’ & ‘Green’ H,

Alberta can make blue hydrogen at
1/2 the wholesale cost of diesel,
1/3" the retail cost of diesel

Adapted from Asia Pacific Energy Research Centre. 2018. Perspectives
on H; in the APEC Region. (Figure 3.4)
https://aperc.ieej.or.ip/file/2018/9/12/Perspectives+on+Hydrogen+in+t
he+APEC+Region.pdf
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Canada:

Among the
world’s lowest
cost producers
of low/zero C H,.


https://aperc.ieej.or.jp/file/2018/9/12/Perspectives+on+Hydrogen+in+the+APEC+Region.pdf

42 Economics of Blue Hydrogen Supply at Scale in Alberta

_ 5 _
- For Transportation With time, blue H, supply costs
- Current should decline
30 ] TIER-EPC | Diesel
| 4 Retail
B N Fueling  Clean Market
- Station  Fyel Std
] 2 i @8t Hy/d 27
(@] —
LT 204 £ For Thermo-chemical
R applications
S A
a 437 TIER-EPC A lower cost fuel
© 2 Pipeline et is necessary since
| 7 H, vehicles are
_| Fuel Std
10 co [ i currently more
182 8 OPEX o expensive.
. 1 - *g © Current
] - -8 g < CAPEX NG Retail
— & O Market
i - L
1T 3 NG@C$2/Gli,
0— 0 ~ : . S—
Costs C Benefits  Costs C Benefits Today 2030 Future
The Transiti
Accelorator | memmemmnee If Deployed at Scale Today ------------

Calc. from IEA Future of Freight and other models



#& How to get there from here?

Create ‘Hydrogen Nodes’

Regions/corridors across Canada that have:
d Ability to make low-cost waste, blue or green H,;
d Substantial nearby markets for the H,;
d Ability to connect the two (ideally pipelines);
*  Scale of supply/demand where the economics works
without sustained public investment;
J Engaged industry, governments and academics

Example:
The Alberta Industrial Heartland (Near Edmonton, Alberta)
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