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Countries with the largest proven crude oil reserves as of 2017 (in billion barrels)

Percent of

global reserves
Venezuela giEn 301 Q 18%
Saudi Arabia [ @ 6%
Canada =} 170 6 10%
Iran === 158 @ 10%
a0 143 Q 9%

Nigeria | § & 2%
@®B

- r
@StatistaCharts Source: U.S, Energy Information Administration statlsta o’ |
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New vs. Existing Oil Sands Production
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Canada’s new climate plan calls
for 42% cut in emissions from
oil and gas sector
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Calgary-based oilsands producer Cenovus aims for
‘net zero’ GHG emissions by 2050

Oil and gas giant sets big target of net zero oilsands
emissions

SHELL ACCELERATES DRIVE FOR NET-ZERO EMISSIONS WITH
CUSTOMER-FIRST STRATEGY
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Source: BP World Energy Outlook 2020
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Global Coal Use in 2022 at an All-Time High

BY IER

JANUARY 4, 2023
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Alberta non-renewable resource
revenue forecast to hit record high of
$27.5-billion

EMMA GRANEY > ENERGY REPORTER

PUBLISHED YESTERDAY
UPDATED 9 HOURS ACO

March 1, 2023
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Can we maintain our
prosperity while
moving to a Net

Zero World?
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Z= INNOVATION
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Figure 4 — Illustration of ES-SAGD concept.
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RF Heating Lines
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$700-million Travers Solar
Project largest farm ever built in

Canada

Grant Cameron September 20, 2021

Pipeline giant TC Energy to build
$146-million solar farm in
southern Alberta

Saddlebrook Solar Project will be company's first solar power
project, with a capacity to generate 81 megawatts

Meghan Potkins
Oct 04, 2022 » 6 days ago » 2 minute read D 34 Comments

Canada's wind and solar build set for 'five-
fold' boom fuelled by oil-rich Alberta: S&P

Research house forecasts North American nation will install some 5.5GW
of new clean energy plant, up from 1IGW in 2021, as Ottawa's net zero

ambitions start to see traction







CARBON CAPTURE
UTILIZATION AND
STORAGE (CCUS) Useful Products |
> g

K It’s more than a buzzword: CCUS are a set of real-
-l world technologies and methods for preventing Carbon o/ m ‘
Dioxide (CO,) from entering the atmosphere by either safely
injected deep underground in geological formations such as ’ ] : "J f
- CO; —A

sandstone reservoirs, or converting it into useful products.

Y.
8 B *
i mm —a—i :

UTILIZATION

CARBON CAPTURE

CO; captured at power plant or
manufacturing facility before reaching
the smokestack.
Injected underground to
enhance recovery of oil in a
depleted reservoir (EOR)

\\
\
\
\

\ Enhanced Oil Recovery

Impermeable Rock —

STORAGE

A Al Injected into deep underground geologic formations
such as sandstone reservoirs located under impermeable rock.



Oil& Gas / FPEnergy / Commodities

Trudeau proposes tax credit to
cover 50% of carbon capture
technology cost

The credit would reduce the large, upfront capital costs
involved in constructing carbon capture, utilization and
storage
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G Oil sands mining and in situ area

e Oil sands upgraders

e 400km CO; transportation line

o Oil sands in situ recovery area

@ Joint carbon storage hub

. Emissions source

s CO; Transportation line

Source. Pathway Alliance, 2022




CCUS Wind& Oil& Coal

Solar Gas
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Alberta’s

Hydrogen Centre /= =5/ ..
of Excellence | '
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Conventional Geothermal
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Plants used as a biofuel production
The Biodiesel Cycle

Crude Vegetable Oil
. Refined Vegetable Oil
~ ~‘(_\\ - " / “. .
. ' Alcohol
St cnery .
CO2
Vehicles s
- e/
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OR

Waste Waste Anaerobic Digestion Biogas from
Produced Collection for Organics a Landfill

s
—PL_ 483

N
Renewable Natural Gas.

Liiii

Upgrade Biogas to
Renewable Natural Gas

Use for Heat, Inject Renewable Natural Gas [l
Electricity, Fuel into Distribution Lines

HEm — e
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® Zoonar.comiww.artushfoto.eu/picture alliance
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Alberta and three

other provinces release strategic
plan on small modular reactors

Mar 28, 2022 | 2:42 PM
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Data Value Chain

> D?t.a : >> Data Analysis>> Data Insights >> Prediction >> Automation >
Acquisition

p— “— g
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Internet of Things Machine Learning Artificial Intelligence

Ancillary and Supporting Technologies

Rapid Cloud/Data

Robotics/UAV Blockchain/DLT

Prototyping Management
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Al-CR Digital Portfolio

Data
Acquisition

Data Analysis Data Insights Prediction Automation

!

p— “—

Internet of Things Machine Learning Artificial Intelligence

Nanode :
Val Synauta
PureHM Battery ML SR

: : Water i
Pipeline Optimization Edge iNumerix ESP et NTwist Al
Monitoring Revival Optimization ’ (Mining)
icti o . Forecasting imizati
PTAC Prgdlctlve Galatea U of C Pipeline Risk ’ Optimization
Emissions ' Analysis Optimal :
o Waste Reservoir y P
Monitoring Analvt ML Toenal Water Akine Well
nalytics '
CLM Well = Kom‘ Well Prediction UOmaton
: Abandonment , ;
‘ DICE Projects Analysis Completions Integrity Correct Al NTwist Al
: Analytics Lifting Vision (0&G)
‘ TIER Projects Qube e Solutions Guidance
‘ Base Projects Methane M Microgrid Suncor Ambyint AL
loT el SAGD APC Automation

@ crarrojects Ancillary and Supporting Technologies

Rapld. Robotics/UAV Blockchain/DLT STV PEY
Prototyping Management

EZOPS AR - UPF’f f 12 Questor
Operations Xergy 'peline PTAC UAV Methane

Dynamic VR Digital Twin Trials Measurement

Training PTAC Digital ~»  Grayblock
. T SUP TR : IS
s ALBERTAINNOVAS Twin SUOfA,d Power

Roadmap ) Contracts




/A ALBERTA INNOVATES



SMNR Digital CCUS Wind & Oil & Coal
DAC Blofuels Solar Gas
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Image courtesy of: Suncor
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Can we turn oll sands’
high carbon | ntr nsity
(molecular basis) ﬁm m a

vulnerablility into
strategic advantage j?
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Remember: “Low Carbon
Ecamamy” refers to
arbon in the atmosphere
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Bitumen
Eeyamd
Combustion
(BBC)
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Bitumen as Feedstock for Materials
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Lithium mine production (tonnes)

Year

Rank e 2018 20197 20204 202114 20225
1 | g3} Australia 51,000 45,000 39,700 55,000 1,000
2 | Py Chile 16,000 19,300 21,500 26,000 39,000
3 | il china 8,000 10,800 13,300 14,000 19,000
4 | == Argentina 6,200 6,300 5,900 6,200 6,200
— | B United States — — — 5,0000 —
5 | &Y Brazil 600 2,400 1,420 1,500 2,200
& | == Zimbabwe 1,600 1,200 417 1,200 800
7 | ER Portugal 800 900 348 900 600
8 | === Bolivia — 70013 540 —
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Figure 1: Metallic and Industrial Minerals of Alberta {Source: Alberta Geological Survey, 2021)
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Figure 1: Metallic and Industrial Minerals of Alberta (Source: Alberta Geological Survey, 2021)



* | ow concentration feedstock
*Energy management
*\Water management
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BBC SMNR H2 Digital CCUS Wind & Oil &
Lithium DAC Biofuels Solar Gas
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Thank you!

Smart Manufacturing Technology Conference, Red Deer, April 4-5, 2023
https://www.smartmtx.ca/

Canadian Hydrogen Convention, Edmonton, April 25-27, 2023
https://www.hydrogenexpo.com/

Upperbound, Edmonton, May 23-26, 2023 https://upperbound.ai/

Inventures, Calgary, May 31-June 2, 2023 https://inventurescanada.com/

Global Energy Show, Calgary, June 13-15 2023 https://www.globalenergyshow.com/
Alberta Energy Efficiency and Innovation Summit, Edmonton, June 20-21, 2023
https://www.energyefficiencysummit.ca/

Carbon Capture Canada, Edmonton, September 12-14, 2023
https://www.carbonexpocanada.com/

World Petroleum Congress “The Path to Net Zero”, Calgary, September 17-21, 2023
https://www.24wpc.com/
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