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4.1

Introduction



• The Experimental Approval No. 12812 was approved April 30, 2018 

• As outlined in Approval No. 12812, clause 7, paragraph b:

‒ The information held confidential under this approval includes:

 annual presentations made in accordance with Directive 054: Performance Presentation, Auditing, and Surveillance of In Situ Oil Sands 

Schemes.

• As outlined in Approval No. 12812, clause 8

‒ The information held confidential in accordance with this approval will be released on March 1, 2024

• Experimental Approval No. 12812 expires on March 1, 2024
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4.1 (1) Experimental Scheme Background



The purpose of this Experimental Scheme is to design and execute a test consisting of three (3) horizontal wells, of 

which one will be equipped with a heater cable, another for continuous hot fluid circulation and the third as a control 

well on cold production (no heat simulation). The project will help establish Clearwater primary oil recovery potential 

and performance using the application of a heater cable and continuous hot fluid circulation (“the conductive heating 

technologies”).

During the life of the Experimental Scheme, Canadian Natural proposes to:

1. Demonstrate proof of concept, measure and compare oil recovery from each of the horizontals

2. Measure key economic indicators including recovery rates, volumes, etc.

3. Validate results against the reservoir simulation study

4. Pilot facilities and well design

5. Use facility design and execution as a baseline for further optimization
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4.1 (1) Experimental Scheme Background: Project Objective
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4.1 (1) Experimental Scheme Background: Conductive Heating

Cable well 102/10-34-062-06W4

Emulsion Circ Well, 103/08-34-062-06W4

Control Well, 102/08-34-062-06W4



• Sep 2018 – Drill three horizontal wells

• Dec 2018 – Complete facility 15-27 pad, Pre-heating cable 102/10-34

• Jan 2019 – Start production on well 102/10-34 and 102/08-34

• Feb 2019 – Start production from emulsion circulation well 103/08-34

• July 2019 – Approval transferred from Devon to Canadian Natural Resources Limited 

• Aug 2019 - Shut in 103/08-34 due to line heater not meeting expected operational requirements

• October 2019 - Test new thermal PCP pump on 102/10-34 cable well 

• Feb 2020 - Replace PCP pump for control well 102/08-34 

• May 2020 - Thermal PCP pump failed on 102/10-34 well due to thermal PCP pump efficiency issue. Pump replaced 

with conventional PCP in July 2020.

• Sep 2020 - PCP pump failed on control well 102/08-34, pump replacement delayed. 

• Feb 2021 - 102/08-34 pump replaced well start production
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4.1 (1) Experimental Scheme Background: Current Pilot Status



4.2 (2)

Subsurface

Production Plots
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4.2 (2) 102/10-34-62-06-W4 Pilot Production
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4.2 (2) 102/08-34-62-06-W4 Control Well Production
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4.2 (2) (a)(b) 103/08-34-62-06-W4 Emulsion Circulation Well Production
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4.2 (3)(4)

Subsurface

Updated Map of 

Developed Area
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4.2 (3)(4) Drilled and Approved Drainage Pattern Area
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4.2 (3)(4) Drilled and Approved Drainage Pattern Area
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4.2 (3)(4) Major Gas and Water interval, No Major Water Interval

Upper Clearwater, Gas Isopach Upper-Middle Clearwater, Gas Isopach



• No Seismic Data Interpretation
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4.2 (3) Seismic Acquisition



4.2 (5)(6)

Subsurface

OOIP and 

Recovery
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4.2 (5) Reservoir Properties



Well UWI Estimated 
OOIP, 1e3m3

Cum. Prod up to
May 1 2021, m3

Recovery %

Heat Cable 102/10-34-062-06W4 237 7599 3.2

Control 102/08-34-062-06W4 237 2474 1.04

Emulsion 
Circulation, VIT

103/08-34-062-06W4 237 1014 0.4

18

4.2 (6) OOIP and Recovery



4.3 (8)

Surface

Facilities
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8. Plot Plan – Pad 15-27 Pilot Facility



4.4 (12)

Future Plans



• Plans to convert 103/08-34-62-06W4 well from emulsion circulation to produced water circulation similar to control 

well 102/08-34

‒ Conversion will by pass the line heater and exclude it from process

‒ Plan to utilize VIT tubing to deliver produced water to the toe of the wellbore and circulate back

‒ Compare the result with regular tubing used in the 102/08-34 (control well)
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4.4 (12) Recovery Strategy Changes and Future Plans



• Updates to the following Directive 54 sections are either not applicable or no updates occurred during the reporting 

period

‒ 4.2 (7) No co-injection was performed

‒ 4.4 (9) No suspension or abandonment activities occurred during the reporting period

‒ 4.4 (10) No regulatory approvals or major operational changes occurred during the reporting period

‒ 4.4 (11) No incidents or non compliance events occurred during the reporting period
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D54 Reporting Sections  



Special NoteRegarding Forward-Looking Statements

Certain statements relating to Canadian Natural Resources Limited (the "Company") in this document or documents incorporated herein by reference constitute forward-looking statements or information (collectively referred to herein as "forward-looking
statements") within the meaning of applicable securities legislation. Forward-looking statements can be identified by the words "believe", "anticipate", "expect", "plan", "estimate", "target", "continue", "could", "intend", "may", "potential", "predict", "should", "will",
"objective", "project", "forecast", "goal", "guidance", "outlook", "effort", "seeks", "schedule", "proposed", "aspiration" or expressions of a similar nature suggesting future outcome or statements regarding an outlook. Disclosure related to expected future
commodity pricing, forecast or anticipated production volumes, royalties, production expenses, capital expenditures, income tax expenses and other targets provided throughout this presentation and the Company's Management’s Discussion and Analysis
("MD&A") of the financial condition and results of operations of the Company, constitute forward-looking statements. Disclosure of plans relating to and expected results of existing and future developments, including, without limitation, those in relation to the
Company's assets at Horizon Oil Sands ("Horizon"), the Athabasca Oil Sands Project ("AOSP"), Primrose thermal oil projects, the Pelican Lake water and pol ymer flood projects, the KirbyThermal Oil Sands Project, the Jackfish Thermal Oil Sands Project, the
North West Redwater bitumen upgrader and refinery, construction by third parties of new, or expansion of existing, pipeline capacityor other means of transportation of bitumen, crude oil, natural gas, natural gas liquids ("NGLs") or synthetic crude oil ("SCO")
that the Company may be reliant upon to transport its products to market, the development and deployment of technology and technological innovations, and the financial capacity of the Company to complete its growth projects and responsibly and
sustainablygrow in the long term also constitute forward-looking statements. These forward-looking statements are based on annual budgets and multi-year forecasts, and are reviewed and revised throughout the year as necessary in the context of targeted
financial ratios, project returns, product pricing expectations and balance in project risk and time horizons. These statements are not guarantees of future performance and are subject to certain risks. The reader should not place undue reliance on these
forward-looking statements as there can be no assurances that the plans, initiatives or expectations upon which they are based will occur.

In addition, statements relating to "reserves" are deemed to be forward-looking statements as they invol ve the implied assessment based on certain estimates and assumptions that the reserves described can be profitabl yproduced in the future. There are
numerous uncertainties inherent in estimating quantities of proved and proved plus probable crude oil, natural gas and NGLs reserves and in projecting future rates of production and the timing of development expenditures. The total amount or timing of
actual future production may vary significantly from reserves and production estimates.

The forward-looking statements are based on current expectations, estimates and projections about the Companyand the industry in which the Companyoperates, which speak only as of the earlier of the date such statements were made or as of the date of
the report or document in which they are contained, and are subject to known and unknown risks and uncertainties that could cause the actual results, performance or achievements of the Company to be materially different from any future results,
performance or achievements expressed or implied bysuch forward-looking statements. Such risks and uncertainties include, among others: general economic and business conditions (including as a result of effects of the novel coronavirus ("COVID-19")
pandemic and the actions of the Organization of the Petroleum Exporting Countries Plus ("OPEC+") which may impact, among other things, demand and supply for and market prices of the Company’s products, and the availability and cost of resources
required by the Company's operations; volatility of and assumptions regarding crude oil and natural gas and NGLs prices including due to actions of OPEC+ taken in response to COVID-19 or otherwise; fluctuations in currencyand interest rates; assumptions
on which the Company’s current targets are based; economic conditions in the countries and regions in which the Companyconducts business; political uncertainty, including actions of or against terrorists, insurgentgroups or other conflict including conflict
between states; industry capacity; ability of the Company to implement its business strategy, including exploration and development activities; impact of competition; the Company’s defense of lawsuits; availability and cost of seismic, drilling and other
equipment; abilityof the Companyand its subsidiaries to complete capital programs; the Company’s and its subsidiaries’ ability to secure adequate transportation for its products; unexpected disruptions or delays in the mining, extracting or upgrading of the
Company’s bitumen products; potential delays or changes in plans with respect to exploration or development projects or capital expenditures; abilityof the Company to attract the necessary labour required to build, maintain, and operate its thermal and oil
sands mining projects; operating hazards and other difficulties inherent in the exploration for and production and sale of crude oil and natural gas and in mining, extracting or upgrading the Company’s bitumen products; availabilityand cost of financing; the
Company’s and its subsidiaries’ success of exploration and development activities and its ability to replace and expand crude oil and natural gas reserves; the Company's ability to meet its targeted production levels; timing and success of integrating the
business and operations of acquired companies and assets; production levels; imprecision of reserves estimates and estimates of recoverable quantities of crude oil, natural gas and NGLs not currentlyclassified as proved; actions bygovernmental authorities
(including production curtailments mandated by the Government of Alberta); government regulations and the expenditures required to complywith them (especiallysafetyand environmental laws and regulations and the impact of climate change initiatives on
capital expenditures and production expenses); asset retirement obligations; the sufficiency of the Company's liquidity to support its growth strategy and to sustain its operations in the short, medium, and long term; the strength of the Company's balance
sheet; the flexibility of the Company's capital structure; the adequacy of the Company’s provision for taxes; the continued availability of the Canada Emergency Wage Subsidy ("CEWS") or other subsidies; and other circumstances affecting revenues and
expenses.

The Company’s operations have been, and in the future may be, affected by political developments and bynational, federal, provincial, state and local laws and regulations such as restrictions on production, changes in taxes, royalties and other amounts
payable to governments or governmental agencies, price or gathering rate controls and environmental protection regulations. Should one or more of these risks or uncertainties materialize, or should any of the Company’s assumptions prove incorrect, actual
results may vary in material respects from those projected in the forward-looking statements. The impact of anyone factor on a particular forward-looking statement is not determinable with certainty as such factors are dependent upon other factors, and the
Company’s course of action would depend upon its assessment of the future considering all information then available.

Readers are cautioned that the foregoing list of factors is not exhaustive. Unpredictable or unknown factors not discussed in this presentation or the Company's MD&A could also have adverse effects on forward-looking statements. Although the Company
believes that the expectations conveyed by the forward-looking statements are reasonable based on information available to it on the date such forward-looking statements are made, no assurances can be given as to future results, levels of activity and
achievements. All subsequent forward-looking statements, whether written or oral, attributable to the Company or persons acting on its behalf are expresslyqualified in their entirety by these cautionarystatements. Except as required by applicable law, the
Company assumes no obligation to update forward-looking statements in this presentation or the Company's MD&A, whether as a result of new information, future events or other factors, or the foregoing factors affecting this information, should circumstances
or the Company’s estimates or opinions change.

Advisory

24



Special NoteRegarding non-GAAP and Other Financial Measures

This presentation includes references to financial measures commonly used in the crude oil and natural gas industry, such as: adjusted net earnings (loss) from operations, adjusted funds flow and net capital expenditures. These financial measures are not
defined by International Financial Reporting Standards ("IFRS") and therefore are referred to as non-GAAP financial measures. The non-GAAP financial measures used by the Company may not be comparable to similar measures presented by other
companies. The Company uses these non-GAAP financial measures to evaluate its performance. The non-GAAP financial measures should not be considered an alternative to or more meaningful than net earnings (loss), cash flows from operating activities,
and cash flows used in investing activities as determined in accordance with IFRS, as an indication of the Company's performance. The non-GAAP financial measure adjusted net earnings (loss) from operations is reconciled to net earnings (loss), as
determined in accordance with IFRS, in the "Financial Highlights" section of the Company's MD&A. Additionally, the non-GAAP financial measure adjusted funds flow is reconciled to cash flows from operating activities, as determined in accordance with IFRS,
in the "Financial Highlights" section of the Company's MD&A. The non-GAAP financial measure net capital expenditures is reconciled to cash flows used in investing activities, as determined in accordance with IFRS, in the "Net Capital Expenditures" section
of the Company's MD&A. The Companyalso presents certain non-GAAP financial ratios and their derivation in the "Liquidityand Capital Resources" section of the Company's MD&A.

Adjusted net earnings (loss) from operations is a non-GAAP financial measure that represents net earnings (loss) as presented in the Company's consolidated Statements of Earnings (Loss), adjusted for the after-tax effects of certain items of a non-
operational nature. The Company considers adjusted net earnings (loss) from operations a key measure in evaluating its performance, as it demonstrates the Company’s ability to generate after-tax operating earnings from its core business areas. Adjusted
net earnings (loss) from operations maynot be comparable to similar measures presented by other companies.

Adjusted funds flow is a non-GAAP financial measure that represents cash flows from operating activities as presented in the Company's consolidated Statements of Cash Flows, adjusted for the net change in non-cash wor king capital, abandonment
expenditures excluding the impact of government grant income under the provincial well-site rehabilitation programs, and movements in other long-term assets, including the unamortized cost of the share bonus program, accrued interest on subordinated
debt advances to North West Redwater Partnership ("NWRP"), and prepaid cost of service tolls. The Companyconsiders adjusted funds flow a key measure in evaluating its performance, as it demonstrates the Company’s ability to generate the cash flow
necessary to fund future growth through capital investment and to repay debt. Adjusted funds flow may not be comparable to similar measures presented by other companies.

Net capital expenditures is a non-GAAP financial measure that represents cash flows used in investing activities as presented in the Company's consolidated Statements of Cash Flows, adjusted for the net change in non-cash working capital, the repayment
of NWRP subordinated debt advances, abandonment expenditures including the impact of government grant income under the provincial well-site rehabilitation programs, and the settlement of long-term debt assumed in acquisitions. The Companyconsiders
net capital expenditures a key measure in evaluating its performance, as it provides an understanding of the Company’s capital spending acti vities in comparison to the Company's annual capital budget. Net capital expenditures may not be comparable to
similar measures presented by other companies.

Free cash flow is a non-GAAP measure that represents cash flows from operating activities as presented in the Company's consolidated Statements of Cash Flows, adjusted for the net change in non-cash working capital from operating activities,
abandonment, certain movements in other long-term assets, less net capital expenditures and dividends on common shares. The Company considers free cash flow a keymeasure in demonstrating the Company’s ability to generate cash flow to fund future
growth through capital investment, pay returns to shareholders, and to repay debt.

Adjusted EBITDA is a non-GAAP measure that represents net earnings (loss) as presented in the Company's consolidated Statements of Earnings (Loss), adjusted for interest, taxes, depletion, depreciation and amortization, stock based compensation
expense (recovery), unrealized riskmanagement gains (losses), unrealized foreign exchange gains (losses), and accretion of the Company’s asset retirement obligation. The Company considers adjusted EBITDA a keymeasure in evaluating its operating
profitabilityby excluding non-cash items.

Long-term debt, net and net debt are other financial measures that are calculated as net current and long-term debt less cash and cash equivalents.

Debt to adjusted EBITDA is a non-GAAP measure that is derived as the current and long-term portions of long-term debt, divided by the 12 month trailing Adjusted EBITDA, as defined above. The Company considers this ratio to be a key measure in
evaluating the Company's ability to pay off its debt.

Debt to book capitalization is a non-GAAP measure that is derived as net current and long-term debt, divided by the book value of common shareholders' equityplus net current and long-term debt. The Companyconsiders this ratio to be a keymeasure in
evaluating the Company's ability to pay off its debt.

Available liquidity is a non-GAAP measure that is derived as cash and cash equivalents, total bankand term credit facilities and short term investments, less amounts drawn on the bank and credit facilities including under the commercial paper program. The
Company considers available liquiditya key measure in evaluating the sustainabilityof the Company’s operations and ability to fund future growth. See note 8 - Long-term Debt in the Company’s consolidated financial statements.

Special NoteRegarding Currency, Financial Information and Production

This presentation should be read in conjunction with the unaudited interim consolidated financial statements for the three months ended March 31, 2021 and the Company's MD&A and audited consolidated financial statements for the year ended
December 31, 2020. All dollar amounts are referenced in millions of Canadian dollars, except where noted otherwise. The Company’s unaudited interim consolidated financial statements for the three months ended March 31, 2021 and the Company's MD&A
have been prepared in accordance with IFRS as issued by the International Accounting Standards Board ("IASB").

Production volumes and per unit statistics are presented throughout the Company's MD&A on a "before royalties" or "company gross" basis, and realized prices are net of blending and feedstockcosts and exclude the effect of riskmanagement activities. In
addition, reference is made to crude oil and natural gas in common units called barrel of oil equivalent ("BOE"). A BOEis derived byconverting six thousand cubic feet ("Mcf") of natural gas to one barrel ("bbl") of crude oil (6 Mcf:1 bbl). Thisconversion may be
misleading, particularly if used in isolation, since the 6 Mcf:1 bbl ratio is based on an energyequivalencyconversion method primarilyapplicable at the burner tip and does not represent a value equivalency at the wellhead. In comparing the value ratio using
current crude oil prices relative to natural gas prices, the 6 Mcf:1 bbl conversion ratio may be misleading as an indication of value. In addition, for the purposes of the Company's MD&A, crude oil is defined to include the following commodities: light and
medium crude oil, primaryheavy crude oil, Pelican Lake heavy crude oil, bitumen (thermal oil), and SCO. Production on an "after royalties" or "companynet" basis is also presented for information purposes only.

The Company's 2021 targeted annual adjusted funds flow, free cash flow and net debt are based upon forecasted commodityprices of US$60.47 WTI/bbl, WCS discount of US$11.95/bbl, AECO price of C$2.74/GJ and FX of US$1.00 to C$1.26. Forecasted
net debt reflects estimated timing of cash receipts and expenditures.

Additional information relating to the Company, including its Annual Information Form for the year ended December 31, 2020, is available on SEDAR at www.sedar.com, and on EDGAR at www.sec.gov. Information on the Company's website does not form
part of and is not incorporated by reference in the Company's MD&A.

Reporting Disclosures
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PROVEN                    EFFECTIVE STRATEGY

Canadian Natural


