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4.1.1

Project Background

«  PetroChina Canada (“PCC”)

owns and operates the e e
MacKay River Commercial " . |
Project (“MRCP”). an it
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150,000 barrels per day (bpd) = m e
of bitumen.
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MRCP Phase 1 Overview

« Phase 1 has a bitumen
capacity of 35,000 bpd.

« The Phase 1 development
area (DA) includes:

o 8 SAGD surface well
pads and associated
subsurface drainage
patterns.

o 42 initial SAGD
Horizontal well pairs

o 4 Horizontal infill well
pairs (PAD AA).

o 2 horizontal infill well
pair (Pad AF).

o The Central
Processing Facility
(“CPF”)

o Water source wells
and associated
pipelines
Observation wells
Borrow areas
Access roads
Camps

PetroChina Canada Ltd

A
R:E MACKAY PHASE 1IDA 5 o b | o MRCP Satellite Imagery
° * o *

O MACKAY PHASE 1 DRAINAGE BOXES RS

o O O O

4




4.2 SUBSURFACE
T 22772



MRCP — Field Performance
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MRCP maintained steady production throughout 2023. The average bitumen production was approximately 1,559 m3/d (9,803 bpd). The
Steam-to-Oil Ratio (SOR) was stable and averaged approximately 5.84 throughout the year.

PCC is continuing with field operation optimizations: New infill well pairs AF11 and AF12 were drilled, completed, and successfully
circulated. They are ready to convert to SAGD operation in early 2024.

Non-Condensable Gas (NCG) co-injection continued at selected well pairs in 2023. The vertical NCG injection well 5-13 was abandoned in
2023 because of well integrity issues.
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MRCP — Cumulative Fluid Volumes
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* Production performance was impacted by the presence of top gas/top lean zones, areas of thicker lower transition

zones, and the presence of geological baffles (i.e., zones of higher mud bed frequency) affecting steam chamber growth.
o Steam chamber interactions with top gas and losses to the lower transition zone in certain areas have resulted in higher water
retention by the reservoir.
o Mitigations implemented includes gas cap pressurization (e.g., NCG injection and co-injection) and balancing operating pressures with
multiple thief zones. These strategies have helped to reduce water retention and steam losses.
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4.233a,b

MacKay River Stratigraphy
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42.3a,b
Bitumen Net Pay Map — Development Area

MRCP NET PAY MAP

« Net pay cut-off at >10m.

« Thickness ranges from 10 to 25m in the DA.

« Upper McMurray reservoir shows strong NW
to SE trend.

« Central processing facility located Southwest
of development area.

« Majority of 8 drainage boxes are in >15m
bitumen pay.

Isopach map of the Net Continous Pay (Gross Pay without the intervals not
VRGP PHASE 1 DRANAGE BOXES. | | meeting the cut-offs) within the McMurray Formation.
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423c

MCMR Top Gas Isopach Map

MCMURRAY TOP GAS ISOPACH MAP
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423c

Lower Transition Zone Map

e Criteria:

MCMURRAY LOWER LEAN ZONE (>0.5M) MAP
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Isopach map of the Lower Lean or Transition Zone within the McMurray
Formation in contact with the base of bitumen pay. There may be wet reservoir
below this, that appears to be separated by shale.
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423c

Upper Transition Zone Map
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4.2.3d

Caprock Monitoring: Overburden & Cap Rock Intervals
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Imﬂghiﬁ‘ D on Pa i
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Bitumen .
] Rapids.
T e 0 | 2. Grand Rapids, overlies Clearwater.
% I i Clearwater Formation, which is the gross caprock.
< £ 4. Argillaceous interval of Clearwater is the primary
il “raE i caprock for MRCP. It is present across the MRCP DA,
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Grana Rapcs 5 —{ o s — o consistent, clay-rich caprock, free of influence of any
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Caprock & Surface: Clearwater and Heave Monitoring

Clearwater Sand/Silt Pressure
3,000

 Overburden surveillance above MRCP caprock
(Clearwater Argillageous ) '

o Clearwater sand/silt is above the MRCP caprock. 2000

o Pressure range in 2023: 832 to 914 kPag (initial range: 829 to 907
kPag), Remains at virgin conditions, as expected.

re, kPag

1,500
5

Presst

o Temperature: range 4 to 5 °C (initial range: 4 to 5 °C).

1,000

o Pressure and temperature expected to remain steady as this interval
is immediately above the caprock.

500

* S u rfa Ce D i S p | a Ce m e nt M O n ito ri n g D:c-ZUZZ Jan-2023 Jun-2023 Oct-2023 Nov-2023 Jan-2024 Feb-2024

Mar-2023 May-2023 Aug-2023

o PCCimplemented ground displacement monitoring using 104 corner reflectors (CR) over MRCP using Synthetic-aperture Radar
Interferometry (INSAR) technology.

o Cumulative heave up to 33.0 cm has been recorded in OO et A e \
er utage
all MRCP pads (MAX at pad AJ). ' 02Jan 2023 - 31 Dec 2023
o PCC completed the update of 2023 data after a satellite Cumulative Heave
i 2014-2023
outage in 2022. Pad
o PCC also monitors natural reflectors (NR) displacement
for snow-free periods of each year. Heave was the Ave Heave | Max Heave
. . . . (cm) (cm)
dominant ground displacement effect registered in
2023 with NR. H r, NR data can't b d to record Al 1>.10 33.00
dWI . However, ata ca e used to reco 7 G =0l60
trends. AB 15.40 29.20
o Estimated cumulative displacement per pad, Sep 2014 AD 13.90 25.60
to Dec 2023 is shown in the adjacent table. AE 12.40 23.40
o The displacement measured at each CR for the period AF 11.50 20.00
Jan to Dec 2023 is shown on the adjacent map. AC 13.20 23.10
AH 9.10 14.80

2 T
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MRCP Seismic
PETROCHINA CANADA MACKAY RIVER SEISMIC COVERAGE Coverage Across MRCP includes (approximate):
e -\ N | + 96kmof2D.
| | «  58.4 km?of 3D.
=t : Pt
| 71 ¢ 3.9km?of 3D baseline for 4D.
2013 3D
Lo d 0133 « 3.5km?0of 4D in 2018 — Interpreted.
N «  3.0km?0of 4D in 2019 — Interpreted.
«  2.9km?0of 4D in 2020 — Interpreted.
AF 2018 4
ARE 3D acquired in MRCP to help:
\ «  Assess Caprock.
AD
AE «  Plan/drill horizontal well trajectories.
i/ U « Assess McMurray reservoir.
AD seismic surveys acquired at MRCP in 2018, 2019,
So1aap el and 2020
Pioe « Used to monitor steam chamber growth.
« 2018: Pads AA, AB, AJ, AD.
__Rof )|+ 2019: Pads AF, AC, AA.
S L - . 2020: Pads AD, AE, AH.
e MACKAY 4D SEISWIC 2018) Map
=l === Soes BE
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Structural Cross-Section across MRCP

4.2.4 a,b,c
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» Good reservoir quality with continuity across the DA. \ , l_
®

« Minor structural variation at base of pay. 1EE \

« Thick and laterally continuous caprock with consistent lithology.
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4.2.5and 6 a,b,c

Geologic and Reservoir Properties — OBIP
For Operating Areas

. Average . Estimated
Drainage Box . Estimated R .
Average Average Average Average Bitumen Pay . Drainage Box
Area . Drainage Box F
. Thickness RBIP
Drainage Box OBIP
(106 bbl)

(m?) (m) (%)* (10° bbl)*
AA 10 698,200 0.83 0.34 2.7 1.1 21.3 26.4 54 14.3
AB 5 562,600 0.8 0.34 2.7 1.1 22.6 21.8 57 12.4
AC 4 418,700 0.85 0.34 2.6 1 21.9 16.7 63 10.5
AD 5 560,100 0.77 0.33 2.6 1 20.8 18.6 54 10.1
AE 6 674,700 0.76 0.33 2.2 0.9 20.8 221 53 11.7
AF 6 675,400 0.82 0.34 2.6 1 22 26.1 62 16.2
AH 5 594,300 0.77 0.34 2.6 1 20.4 20 48 9.6
Al 5 562,300 0.75 0.34 2.5 0.9 20.5 18.5 57 10.5
Total 42 4,746,300 0.79 0.34 2.6 1 21.3 170.2 56 95.3

* OBIP = Original Bitumen In-Place and measured in 10m3 units and
converted to 106 barrels using conversion factor of 6.2898.

* NRV = Net Rock Volume in 10°m?3 derived from deterministic mapping of
SAGDable net pay, or from geomodel calculations.

* SO = Average bitumen saturation from the SAGD exploitable reservoir
interval generated from 1-SWT (in fractions).

* PORT = Average porosity from the SAGD exploitable reservoir interval
generated from PORT (in fractions).

* RBIP = Recoverable Bitumen in Place.

OBIP = (NRV x PORT x SO)

N\

AN
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4.2.5and 6 a,b,c

Geologic and Reservoir Properties — OBIP

Top of Reservoir Depth (mTVD) 176 175
Top of Reservoir Depth (TVD masl) 315 311
Base of Reservoir Depth (mTVD) 197 193
Base of Reservoir Depth (TVD masl) 294 293
Net Pay Thickness (m) 21.3 12.8
Porosity (frac) 0.34 0.33
Bitumen Saturation (frac) 0.79 0.75
OBIP (10° bbl) 170.2 2890.8
OBIP (10° m°) 27.1 459.6
Initial Pressure (kPaa) 220 (top) to 400 (bottom) | 220 (top) to 400 (bottom)*
Original Reservoir Temperature (°C) 6 6*

* Extrapolated from operating area

2 e



Caprock Monitoring: P & T Wabiskaw and
Clearwater Sands

Overburden surveillance below and above MRCP caprock (Clearwater Argillageous )

- Wabiskaw Sand First line of defense (above reservoir, below caprock):
o  Pressure ranges from 925 to 1,659 kPag (initial range: 918 to 1,508 kPag); Averages 1,398 kPag.
o  Temperature ranges from 6 to 53 °C (initial range: 6 to 43 °C); Averages 32 °C.

o  All pressure and temperature trends were considered normal in 2023 and attributed to thermal operations in
the McMurray reservoir.

- Clearwater sand/silt is above of MRCP caprock
o  Pressure ranges from 832 to 914 kPag (initial range: 829 to 907 kPag) — remains at pre-development conditions

as expected.
o  Temperature ranges from 4 to 5 °C, (initial range: 4 to 5 °C).
o  Pressure and temperature are expected to remain steady as this interval is immediately above the caprock.

Caprock Observation Wells
Wabiskaw Sand Pressure & Temperature 3,000
100

Clearwater Sand/Silt Pressure

® ABO4B CLWR Sand/silt AE03C CLWR Sand/silt

¢
R — 04A === AN 02CR == == AC \CO2CR S0

2,500

1,400

1,200

Pressure, (kPag)

800

ABO4B
went offline J
(fixed in Mar 2019)
. ;

60

Temperature (deg C)

2,000

kPag

1,500

Pressure,

1,000

500

0

Jan-2017

May-2018

AB04B
went offline

.
.
)
.
. (fixed in Mar 2019)
.
.
.

Oct-2019
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MRCP — Performance Indicators by Pad

Cumulative Oil to Recovery to Ultimate
Dec 31, 2023 Dec 31, 2023
(%) Recovery (%)
AA 4,197,138 972,120 23% 4.9 5.7 54%
AB 3,465,819 436,446 13% 6.4 6.4 57%
AC 2,655,008 576,508 22% 4.1 4.3 63%
AD 2,957,075 325,326 11% 7.7 7.8 54%
AE 3,513,514 296,708 8% 9.2 9.6 53%
AF 4,149,444 755,627 18% 4.6 5.2 62%
AH 3,179,650 111,965 4% 15.3 11.6 48%
Al 2,941,176 220,105 7% 10.4 7.4 57%
Total 27,058,824 3,694,805 14% 6.1 6.1 56%

* The higher SORs experienced at Pads AD, AE, AH, and AJ are primarily due to gas cap contact and/or slightly larger lower
transition zone leak off.

* Mitigations:
o Operating pressure was balanced with the thief zones pressure, accordingly.
o  Gas cap pressurization with natural gas started in September 2018 in vertical well 05-13 (central DA). The injector was maintained
active from August to September 2022. Mechanical issues were identified and the well remained shut in and was abandoned in 2023.
o  Gas co-injection started in well pairs of pads AH, AE, AD in January 2019, then expanded to selected well pairs in most pads, especially
after the abandonment of well 05-13. Gas co-injection continued to support gas cap pressurization in the Central and Southern DA
during 2023.




4.2.7 a,b,c

Gas Cap Pressurization: NCG Injection

« The purpose of gas cap pressurization at MRCP is to increase the pressure in the gas cap to
operate at a more favorable pressure balance between steam chambers and top thief
zones to minimize steam losses.

Dec 12, 2023 TOP GAS UPPER LEAN PRESSURE MAP

o Initial gas cap pressure of 200 kPag, presented a challenge to SAGD operation pressure balance.
o These has been evidence of steam chamber communication to the gas cap since early 2018.

o The pressurization process started in September 2018. Natural gas was injected in the vertical well
103/05-13-090-14W4-00. By Q3, 2019 injection reached a maximum of 106,000 Sm3/d (max approved
by AER is 120,000 Sm3/d per injector).

o Injection suspended from December 2019 to October 2020. PCC reactivated NCG injection to
continue support field pressure ramp-up. Intermittent injection from 2021 to mid-2022.

o Injection was suspended in August 2022, mechanical issues were identified and the well remained
shut in for the rest of 2022, except for a 2-week test period in November 2022. The well was deemed
irreparable, and abandonment was conducted in Q1 2023.

o By December 2023, cumulative NCG injection was approximately 75,600 e35m?3

o The gas cap pressurization process has helped reduced SOR and maintain stable operation and

production of wells affected by gas cap contact. =
e ne— -
== - [~ T d
4 Connte
Observation Wells Pressure Responses in Gas Cap . . . . .
2500 NCG Injection: Vertical Injector Well
1 F?”‘q_ . =
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4.2.7 a,b,c

Gas Cap Pressurization: NCG Co-Injection

Dec 12, 2023 TOP GAS UPPER LEAN PRESSURE MAP

+ NCG co-injection supports the gas cap pressurization at MRCP

o Gas co-injection was implemented in January 2019 for additional support to gas cap
pressurization in areas distanced from vertical injector 05-13.

o Typical co-injection rates range from 2,400 to 4,100 Sm3/d per well (Max approved by
AER is 5,000 Sm3/d per well). Cumulative NCG co-injection was approximately 63,450
e3Sm?3 (as per chart below, right), by December 2023.

o Typical mole fractions (concentration) range between 0.5 and 2.0%.

o NCG co-injection parameters are evaluated weekly: Co-Injection rates (within the
permitted range) are adjusted as per each well pair response. Wells could be on and
off co-injection depending on SOR and TFSR evaluation.

Gas cap Pressure Map
o PCC has expanded the NCG co-injection network up to 22 well pairs until Dec 2023: end of 2023

. AAOD4, AAO6

. ABO1, AB0O3, AB04, ABOS

- AJO1,AJO2 — 2
- ADO1,ADO2, ADO3, ADO4, ADOS S — B:’ o=
- AEO1, AEO2, AEO3, AEO4

. AFO3,AFOS NCG co-Injection: Several Well Pairs

NCG Co-Injection: All Co-Injecting well pairs

. AHO1, AHO2, AHO3

120 80000
o Additional wells could be added to the co-injection group if the need is identified.
70000
o NCG co-injection helps provide extra buoyancy to the steam chambers and support m _
. _ 60000 2
growth through tortuous and heterogeneous reservoir paths. At current SAGD stage, = &
NCG co-injection also provides pressure support and partial replacement of steam. é B" 50000 £
% g
o Pressure monitoring of the gas cap indicates that co-injected NCG reaches the top of = £ 20000 £
the reservoir, effectively providing pressure support, preventing excessive steam g g
losses and supporting effective SAGD operation. z . 30000 3
g 3
o In 2023, the total produced gas corresponded to 16% of the co-injected volumes. ° 20000 §
20
o No wellbore integrity issues identified. 10000
0 o
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4.3 SURFACE
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438a

Central Plant Facility Development Plot Plan

* No additional 0
developmentin 2023.  |u

* No new development
is planned in 2024
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4.3.8a

Pad AF Surface Facility Development

Well Pad AF was expanded in 2023 to support the drilling of two additional well pairs.
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Built and Planned Water Infrastructure e

Water Act Licence No. 00266369-01-03:

» Approved Annual Withdrawal Volume = 2,116,964 m3/year from the Empress Channel
Aquifer:
o 13-10-90-15W4, max rate 2,930 m3/d.
o 14-11-90-15W4M, max rate 3,000 m3/d.
o 02-13-90-15W4M, max rate 2,900 m3/d.
o 08-13-90-15W4M, max rate 3,100 m3/d.
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Steam Production CWE (Sm3/d)
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Operational Comparison to Design Throughputs

A

Steam Production CWE Sm3/d = = = Design Steam Capacity CWE Sm3/d
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4.4 Historical and Upcoming Activity
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4.49 a,b

Historical and Upcoming Activity
Summary of suspension and abandonment activity within 2023:

* The vertical NGC injection well 103/05-13-090-14W4-00 was abandoned in 2023, after well
integrity issues had kept it shut in since August 2022.
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44.1043,b

2023 Regulatory and Operational Changes

Amendments to Scheme Approval No. 11715

Amendment No. Application No. Description Approval Date
Temporarily exceed the MRCP MOP by 350 kPa for any new
11715U 1948179 SAGD well at the MRCP not previously considered as part of 25-Aug-2023
application No. 1875952.
N/A - Canceled 1949038 Approval to test Direct Conjtact Steam G‘enerat'or technology 27-O?t-2923
at the MacKay River Commercial Project. (Application)

There were no phase expansions, change in injection strategy, or infrastructure changes
throughout 2023 that materially affected scheme performance or energy material balances
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« Continuing to maintain production through optimization efforts and mitigating the effects of:
o Top gas and thicker lower transition zones
o Operational pressure strategies tied to “thief” zones
o Effects of baffles and barriers

o Fines migration

« The implementation of infill wells in pad AA has resulted in a positive experience. Key learnings in
well/facilities planning, drilling, completion and operation are considered for future developments
at MRCP

« Successful construction, drilling, completion and start-up of infill wells in pad AF followed the
learnings from previous new development programs.

 Electrical Submersible Pump (ESP) conversions continue to meet run-life expectations and are in-
line with industry averages.

« The use of fiber optic temperature coils has proven to be a valuable tool to diagnose downhole
issues and survey the conformance along the horizontal section.

« Implementation of Control Flow Devices has proven a valuable contribution to well management
and optimization. Continuous lessons learned from these implementations are valuable for current
and future well developments.
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Well Pad AF: New Infill Wells

Oil Sands infill design - location selection, forecast performance

The two AF new infill locations (AF11 and AF12) placement, and
trajectories were proposed to maximize the chance of success:

« Best Reservoir Quality.

+ Best Parent Wells Analogy. |
. 1000427 |

Drilling & Completion
Successfully drilled in Q2 2023 (Mar 18t to Apr 21%)

I
I
/
/
Completion and Surface work extended until Aug 2024. A uu:v

-

Warm-up

Circulation in both wells started Aug 29th
Semi-SAGD:

* AF11 on Semi-SAGD since Nov 29, 2023.

* AF12 on Semi-SAGD since on Dec 5, 2023.
Readiness Check (conversion criteria passed):

* AF11: Dec 05, 2023.

* AF12:Dec 11, 2023.

Conversion:

AF infill warm-up was extended to Jan 2024, to be followed by
conversion to SAGD Operation.

2



Event Description and AER
Reference Number (if
applicable)

Air Monitoring Directive
(411060)
(Self-Disclosure)

2023 Complia

Event Details

PCC did not submit the report for a
Cylinder Gas Audit completed in April
2022 by the end of the following
month (i.e., May 31, 2022).

nce Summary

Event Reason (if applicable)

The contravention was caused by the
change in personnel that took place in
the time between when the CGA was
took place and when the report was
due to be submitted.

4.4.11 a,b,c,d

Plan to Resolution

CGA report has been submitted and
additional measures have been
implemented to support the
completion of these submissions.

Oil and Gas Conservation
Act (530556)
(Inspection)

As a part of the inspection AER
identified that PCC had vegetation
growing around well heads and
piping. There were also several spill
trays that could have overflowed if
they were not emptied soon. These
were identified as non-compliances
under the OGCR

The spill trays had not been cleaned in
some time and the last vegetation
control program did not come close
enough to the infrastructure to
control all vegetation.

PCC has added the monitoring of
spill trays to operator rounds.
Additional instruction regarding
vegetation control around well
heads has been developed for future
use.

Public Lands Act
(417145)
(self-Disclosure)

PCC did not obtain the required Public
Lands Act leases prior to establishing
monitoring plots as part of an
authorized Wetland Monitoring
Program under EPEA Approval No.
254465-00-00.

PCC was in the process of applying for

an MLL for the monitoring plots when

the monitoring plots were established
by a contractor

MLL 230124 was issued to PCC on
July 25, 2023 in relation to the
wetland monitoring plots. . The

locations were entered as early as

July 18, 2023 (one week prior to
receiving Public Lands Act
authorization).

Air Monitoring Directive
(42310)
(Self-Disclosure)

PCC identified that passive air
sampling filters were in place longer
than the 30 +/- 4 days as outlined in

the responsible personnel were
unaware of the exact timing
requirement and were off shift when

the AMD.

the filters should have been retrieved.

Automated reminders have been set
up to track and confirm that
retrieval timings have been met.

N\
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T
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Future Initiatives - 2024

Winter Appraisal Program:
o No new delineation wells.

o No seismic survey planned.

Potential Commercial Amendment Applications:

o A New Long lateral drainage box, ABA, within the approved project development area.

New Developments:
o Two new infill well pairs starting production at well pad AF in early 2024,

o PCC considering new infill wells for well pads AF and AB.

Other initiatives:

o Producer sidetrack in selected wells pairs.

o Continue improving technology implementations (solvent wellbore stimulations to treat liner
plugging and high-pressure differential).
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Future Initiatives

o . . PETROCHINA CANADA MACKAY RIVER |
« PCClong-range planning is ongoing and subject to (

change

z»

o No new delineation wells are planned.

= Sufficient delineation exist in near term (approximately 5
years).

o 4D seismic will be acquired throughout MRCP.
= Asaneeded basis to monitor and manage reservoir.

= Opportunistically cycle through the drainage areas.

= Approximately 2 to 3 drainage boxes annually.

+ Potential Amendment Applications:

s

o Application for additional future sustaining well pairs.

« Future Sustaining Development Potential.

= AF Infills AFO9 & AF10 (length 850m)and

" Pad AA Infills - Drilled 2019
= AB Infill ABO6 (length 850m) ad AR Initlls —brifle

~
*  ABOutboards AB10 & AB11 (length 1,700m) "~ Pad AF Infills - Drilled in 2023
) . ~o N
= Testing Technologies: ~ 2024-2025 PCC plan : \\*\' \
=  Extra-long SAGD well pairs | ““*~< Additional Infill Potential (Approved) i |
= |CDs/OCDs N

Drainage Area for Edge Well Pairs ' N

o Development extends from current drainage boxes

= Use existing footprint and pad facilities wherever possible. [] pecwmackar os Leases Approved Infill Wells 5k
. . . MACKAY PHASE 1 DA = =
= Incorporate learning from Pad AA and AF Infill well pairs. O L p— % O —— M ‘
WOEKAY BIGRR. Locnn Mam. wm
ALL VERTICAL WELLS o e Canada
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PetroChina
Canada

TEMPLATE NUMBER: PCC-CN-TP-00004 RO

Legal Disclaimer

The information contained in this annual scheme presentation has been compiled
by PetroChina Canada Ltd. PetroChina Canada Ltd represents and or warrants, to
the best of its knowledge, express or implied, that such information contained
therein is accurate, complete and or correct. All data, opinions and estimates
contained in this report constitute PetroChina Canada Ltd’s judgment and
knowledge as of the date of this annual scheme presentation, are subject to
change without notice and are provided in good faith but without legal
responsibility.
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