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Mark Lea-Wilson, P. Eng., MBA

Hydrogen Hub Lead

1 STRATHCONA CLamont County . N
e: mlea-wilson@transitionaccelerator.ca

www.erh2.ca


http://www.erh2.ca/
mailto:mlea-wilson@TransitionAccelerator.ca

How Real 1s Hydrogen?

The World

e 21 Countries have H, strategies

e 27 more are drafting strategies

S2 Trillion/yr Global market
AN \ : ‘ $23 Billion/yr Japanese market

bs 2 : $12 Billion/yr Korean market

Alberta
* $10-20 Billion/yr Alberta
* S6 Billion/yr in investments

State of play,
as of 09/03/2022

Il National hydrogen
strategy available

I National hydrogen Comparison to current oil markets

* $10-15 Billion/yr AB market
$8-10 Billion/yr oilsands
investments in Alberta

» ~S65 Billion/yr AB exports

e ~S2 Trillion/yr Global market

strategy in preparation

Initial policy discussions

and pilots projects

Source: World Energy Council

Ay coMoNTON REGION : :
I'.f,;. Hydrogen HUB Potentially the same ballpark as oil



Scale of the Opportunity in Alberta

Transportation Buildings (from Nat’l Gas) Electricity Generation
462 Pl,, /yr (2018) projection to 330 Pl /yr (2018) 310 PJ/yr or 86,158 GWh/yr (2021)

o 4% net-zero

iy

%olo A ) r energy carriers Net |mport
b(' A'50/ '

2018 energy SoIar/Storage Other

Coal
demand
SoIar/
S Hydro

\’} Coal to Gas
%

Light-duty Commercial

vehicles & _ _ |

Heavy-duty \

Institutional Residential
trucks

Combined

cycle Cogeneration
Others

- duty trucks
(Electricity,

- — 11%

Biofuels) \
16.8% 1.0% 13.4%
' Hydrogen The Transition a O Backup for renewables (10% of Ann Gen)
Accelerator U Industrial Cogeneration (20% of Ann Gen)
tH,/d 2,800 5,100 5,400

(~14Mt CO,/yr reduction from HD Trucks) (~10Mt CO, /yr Reduction) (~12Mt CO, /yr)

Total: 13,000 tH,/day. About 2.4X current production. At $2.1/kg = S10B/year

(20-30% of non-0O&G emissions)



Defining the Future

Strategic Vision 2032

Edmonton Region Hub 07-4ul-22

P23 2032

Class 8 Fuel Cell 5 5,700
Trucks Dual Fuel 2 9,500
Fueling stations 1 40+
H; Pipelines in place (km) 0 100’s
tH2 Transportation* 0.1 340
demand/

day Heat and Power 0.1 120

« Transportation—trucks, buses, trains

« Heat & Power—commercial, institutional, industrial
- Utility Blending—commercial, residential

- S10's billions of investment and construction

* $400+ million/yr of H, commodity sales

- 1500+ tCO,/yr emissions reduction
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[.essons L.earned

Creating Demand is THE issue

The technology (generally) exists

* Need new system configurations (infra, regs, safety, price signals)

Scale needed for cost effectiveness

* Fuel costs differ across sectors

New value chains unlikely to emerge without taking an active role

 Strategic, systemic consortium approach—private industry, govs, munis

* Leadership from Province and Feds needed

%7 Hydrogen HUB



What's Needed?

34
gt

Future of HUB

* Current mandate expires 2023

* Recapitalizing, reshaping

Province is key
* HUBs need spokes—connectivity to other regions

* Budget surplus, energy transition vision, election

Awareness & Support
* Industry & Public

* Energy transition, safety, jobs, etc

Enabling Policy
 Empower utility companies

» Safety regulatory innovation

Infrastructure at Scale

* Fueling Stations

* Pipelines

Pilot & Demonstration Projects

e Still a need to “show me”

* 5000 Vehicle Challenge, Millennium Place, Bremner, etc

Who's responsibility is it?
What is the role of munis?

EDMONTON REGION

Hydrogen HUB



HUB Projects

Alberta Zero Emissions Truck Electrification
Collaboration (AZETEC)

/\MTA BRI o ALLAR

* >$20 million *launch pre-dates HUB, but we Trimmac §= At /m RE “a
April 2023-Aug 2024 have ongoing involvement 2
EVID Demonstration Fueling Station Suucun) g “’(:’““”"5::;”“""
Dec 2022-2027 AMTA Idl-rl 1add
TEC

Alberta Zero Emissions Hydrogen Transit
(AZEHT)

e $9.9 million
Jan 2023—-Jan 2025

H2 Truck Demonstration Road Show

AZEAT oncen

ALBERTA L M HTDROOEN TRAMET

ETS = >

/,, g(';ss;l;HCONA ‘e Transition Q o

Aocelerator

Prairies Economic Développement dconomique
I*I Development Canada  Canada pour les Prairies

Dec 2022-Sep 2024

l. . Nuua Resources M"Cv\.ﬂ natsredos

C d[lddd
/A\MITA haTressiicn gy

MISSIONS
R 3
~

H,-Diesel Dual Fuel (co-combustion)

COnGEmic: Clarapiory Tt
I"l m—wﬂm Coprasch R s Prosies

e Transition
AMTA VE I A '3“:5:‘3:\“ Aocelerator Q
t hydra Q . e & ALBERTA
@INNOVATIVE % .0ci0ms /7-7”7;’

Fuel Systems {

e Multiple Projects
(5§10+ million, 10+ Companies)

e Pilots, technology development, emissions
study, demonstrations




Recently Funded Projects

The Hydrogen Innovation Accelerator
o S744k

The Hydrogen
Innovation Accelerator

aVe

MOUNT ROYAL

UNIVERSITY
1910

Prairies Economic Développement dconomigque
Development Canada  Canada pour les Prairies

i+l

) Edmonton
\J Giobal.

Bremner Community
e S2 million+
e Feasibility of pure H, Community

ATCO
QUALICO

HELPING EUILD
BETTER CITIES™

/A ALBERTA INNOVATES

Aurora Hydrogen
e S2 million+
e Hydrogen Pyrolysis

N

AURORA

HYDROGEN

/A ALBERTA INNOVATES

Ampclad Coatings
e 5600 k+
e Pipeline Coatings

/A ALBERTA INNOVATES

Air Products Portable Fueler
e $2,000,000

AIR 7.
PRODUCTS £

/A ALBERTA INNOVATES

https://albertainnovates.ca/impact/newsroom/20-million-in-hydrogen-funding-awarded-by-the-hydrogen-centre-of-excellence/




Emerging Initiatives

Fleets
* 5000 Vehicle Challenge

* On-road fleets (trucks, buses, etc.)
» Off-road fleets (tractors, graders, etc.)

* Municipal Fueling Stations
* Edmonton
» Strathcona

H, for Heat (& Power)
* Millennium Place CHP (Strathcona)
* Pure H, communities

* H, Blending

..:‘.“ EDMONTON REGION

*s,s» Hydrogen HUB

Waste to Resource Initiative

* 10 municipalities & one First Nation

Distributed Energy Systems
* Ammonia as an Energy Carrier

* H, Pyrolysis
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