Annual Surmont SAGD
Performance Review

Approval 9426

April 24, 2019
Calgary, Alberta, Canada




Table of Contents — AER Scheme Approval No. 9426

Subsurface

Subsection 3.1.1 (1): Introduction,
Overview and Highlights — 3

Subsection 3.1.1 (2): Geology &
Geoscience -7

Subsection 3.1.1 (3): Drilling &
Completions - 41

Subsection 3.1.1 (4): Artificial Lift — 55

Subsection 3.1.1 (5): Instrumentation in
Wells — 60

Subsection 3.1.1 (6): 4D Seismic — 66

Subsection 3.1.1 (7): Scheme
Performance — 76

Subsection 3.1.1 (8): Future Plans — 106

Surface

Subsection 3.1.2 (1): Facilities
Introduction — 108

Subsection 3.1.2 (2): Facility
Performance — 128

Subsection 3.1.2 (3): MARP — 144

Subsection 3.1.2 (4): Water Production,
Injection & Disposal — 154

Subsection 3.1.2 (5): Sulphur Production
- 170

Subsection 3.1.2 (6): Environmental
Compliance — 176

Subsection 3.1.2 (7 & 8): Compliance
Confirmation and Noncompliance — 180

Subsection 3.1.2 (9): Future Plans — 183

ConocoPhillips




Introduction, Overview
and Highlights
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Ownership and Approvals

¥ Ownership
* The Surmont In-Situ Oil Sands Project is a 50/50 joint venture between ConocoPhillips Canada
Resources Corp. (ConocoPhillips) and TOTAL E&P Canada Ltd; operated by ConocoPhillips.

¥ Project History
e 1997 - First steam at pilot project
e 2007 - First steam at Phase 1
e 2010 - Construction start at Phase 2
e 2015 - Start-up of Phase 2

¥ Approval Update - AER Approval No. 9426

Approval 9426NN — February 1, 2018

e Application No. 1902010 — NCG Co-injection at four Phase 1 DAs and eleven Phase 2 DAs

e Application No. 1903163 — MOP increase at six Phase 2 DAs: 266-2, 263-2, 264-2, 263-1, 264-1,
and 103

Approval 942600 — March 23, 2018

e Application No. 1906715 — Alternate diluent project to enable the use of condensate

Approval 9426PP — October 9, 2018
* Application No. 1913016 — Addition of eight cooled heat exchanges at the S2 CPF in support of
the alternate diluent project

V BTH
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Surmont Overview
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Currently in a “One Surmont” philosophy

Surmont combined approved capacity is 29,964 m3/cd (188,700 bbl/cd)*
*(where cd is calendar day on an annual average basis)
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Surmont Performance

Historical Steam Injection and Bitumen Production 2018 Highlights
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Phase 1 production recovery
= Continued execution of Pad 102S NCG Pilot.
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0 » Managing pressures in Pad 103 to mitigate

coalescence issues between DA’s.
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= iSOR as of February 28, 2019 is at an average
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Phase 2 continued ramp-up

*  Continuous evaluation of pressure strategies
among DA’s to optimize SOR.
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Jan-07  Jan-08  Jan-09  Jan-10  Jan-1  Jan-12  Jan-13  Jan-14  Jan-15  Jan-16  Jan-17  Jan-18  Jan-19 . Thirty-seven ESP conversions performed,

enabling implementation of pressure strategy.

iSOR vs Time e Focus in understanding underperformance of

specific areas within Surmont 2.

3.00

*  Started NCG pilot for mitigation of thief zone

250 ® iSOR issues.

200 * iSOR as of February 28, 2019 is at an average of
2.96.
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Subsurface Resource
Evaluation and Recovery

Geology and Geoscience
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OBIP Volumes: Reservoir Properties of Development Area

|-|_|_;\ILP Surmont Lease

{g}ﬂi@ Development Area
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]
Drainage Areas

NCB Thickness 0 to Greater

T2

* Range than30 m
B Phie in NCB 31.72%
So in NCB 75.78%
Surmont Development Area OBIP OOIP in NCB > 3423.25 MMbbls
18m Deterministic

OBIP = Thickness x Phie x So x Area

Subsection 3.1.1 (2a) 8
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OBIP Volumes: Reservoir Properties Operating Portion
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Properties Depth [masl) Area (m2) Thickness NCB (m) Phiein NCB% Soin NCBE% KHin NCB(mD) KVin NCB(mD) Initial Pressure (KPa)
Lease ~250 578573000 23.07 31.82% 76.79% 4113 3423 1700
101N 277.52-212.11 1090775 35.53 32.58% 82.40% 4350 3614 1650
1015 272.96- 218.47 1064692 37.43 33.19% 80.41% 5482 4604 1684
102N 276.39 - 223.91 975251 31.14 32.71% 80.29% 4636 3877 1735
1025 285.02 - 223.61 1019252 34.17 31.32% 74.33% 4001 32590 1800

103 272.82 - 211.40 1022239 42.80 32.21% 78.62% 4441 3691 16591
261-3 271.02 - 201.80 1000542 44,77 32.00% 78.07% 4342 3562 1328
262-1 273.64 - 206.15 996252 35.39 31.74% 80.05% 4155 3471 1307
262-2 271.89 - 212.60 974251 38.63 33.13% 78.56% 5239 4420 1296
262-3 271.57 - 208.64 943213 44,28 32.76% 78.21% 4568 4140 1368
263-1 272.12-211 1271315 36.14 32.98% 79.36% 4366 4170 1404
263-2 275.41-212.50 998219 40.50 32.44% 78.06% 47659 3579 1357
264-1 271.18- 213.54 1033834 39.45 32.89% 79.71% 5148 4338 1444
264-2 269.27 - 213.75 1011337 42.08 32.65% 78.22% 4763 39683 1437
264-3 281.29 - 207.61 1209485 37.51 31.97% 75.58% 4446 3683 1564
265-2 271.50- 215.59 917433 38.75 32.54% 76.83% 4317 4101 1456
266-2 276.26- 210.21 545574 42.95 32.83% 80.08% 4525 4121 1337

V BTH
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McMurray Gross Isopach

Development Area

Dﬁ Surmont Lease
. ______ ¢}

Drainage Areas

Thickness [m]

REW4
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McMurray Gross Isopach 2018/2019 Mapping Update

. No delineation/no changes

By S
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McMurray Net Gas Isopach

T4

Surmont Lease

Development Area

T83) —— Drainage Areas

Net Top Gas thickness =
sands have deep resistivity
>10 Q-m and Vsh <65%

T8z

o 05 1 15 2 25 3 a5 B 45 Bam

1: 70000

McMurray Net Gas Isopach 2018/2019 Mapping Update

i No delineation/no changes
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McMurray Net Top Water Isopach
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McMurray Net Bottom Water Isopach
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McMurray Top Continuous Bitumen Structure
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Top Continuous Bitumen Structure 2018/2019 Mapping Update

No delineation/no changes




McMurray Base Continuous Bitumen Structure
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McMurray Net Continuous Bitumen Thickness

|-|_|_;\ILP Surmont Lease
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Net continuous bitumen =
sands have deep resistivity
> 40 Q-m and Vsh <33%,
and no shale greater
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o 0.5 1 1.5 2 25 3 2.5 4 45 Skm

1:70000

McMurray Net Continuous Bitumen Pay 2018/2019 Mapping Update

J No delineation/no changes
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INTERPRETTING SAGD INTERVAL

® 100113608306V0400 [SSTVD)] FI . .
L uid Surlaces Gross Huids
-290 32559
WS =l = T TR Top Gas Surface: The uppermost limit of gas-bearing sands
p g5 E2s007 Top Gas: Gross thickness of
gas-bearing sands defined by the
i -280 2859 Bottom Gas Surface: The lowest occurrence of gas-bearing sands top and bottom gas surfaces
WBSK_MKR —
-275 27081
MCMR &
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" 22 i . water-bearing sands defined by the
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MCMR_TCB f 288 T
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3 deep resistivity of 10 ohm or greater and a Vsh cutoff of less than 33% \
296 31— —
5 o Top Continuous Bitumen Surface (TCB): \ Continuous Bitumen / SAGD
The uppermost limit of good reservoir, Interval
bitumen-bearing sands. Gross thickness of
{ B ] continuous bitumen
> reservoir with deep
resistivity of 40 ohmm or Bitumen: Gross thickness of
greater, and does not bitumen-bearing sands defined by
14 T T include continuous muds the top and base bitumen surfaces
> )
¢ greater than 3m thick.
MCMR_BCS =ty E i = Base Continuous Bitumen Surface SAGD interval would be
th:’mhma\g % > L - (BCB): from the producer level
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= = F— C e
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s 3 Bottom Water Surface: The lowest occurrence of water-bearing sands
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Phase 1 Area

Example Log 100161408307W400
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Phase 2 Type Log — Well Pad 264-2
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Phase 2 Type Log — Well Pad 261-3

Example Log 100043508306W400
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Phase 2 Type Log — Well Pad 262-2

Example Log 100163408306W400
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Phase 1 Type Log — Well Pad 103

Example Log 100052308307W400
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Well Pad 262-1 Variable Bitumen-Water Contact

* A well at 4-3-84-6 W4M
intersected a raised
bitumen/water contact, the
contact is ¥ 12 m higher than
the nearest offset.

* The well also intersected a
small gas pool under the
bitumen.

The presence of basal water
becomes a potential impact
on production performance
on Well Pad 262-1

Subsection 3.1.1 (2e) (iii)
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2018-2019 Delineation Campaign and Well Density
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Surmont Lease as of March 1, 2019

® 1531 existing wells

Phase 1 and Phase 2
Development Area

Drainage Areas

Surmont lease

No new wells were drilled between

Mar 1, 2018 to Mar 1, 2019
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2018-2019 Delineation Campaign and Core Density
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2018-2019 Delineation Campaign and FMI/CMI Logs
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Surmont Lease as of March 1, 2019

1531 wells total

® 1154 existing FMI/CMI wells

Phase 1 and Phase 2
Development Area

Drainage Areas

Surmont lease

No new wells were drilled between

March 1, 2018 and March 1, 2019; hence
no FMI/CMI logs were taken
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2018-2019 Delineation Campaign and Well Density

Delineation Well Density Map Delineation Well Density Map
Mar 2018 Mar 2019
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2018-2019 Delineation Campaign and Well Density

Increased core density with latest drillin

Cored Wells Density Map Cored Wells Density Map Cored Density Map Difference
Mar 2018 Mar 2019
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2018-2019 Delineation Campaign and Well Density

Increased Formation Micro Imaging density with latest drillin

FMI Well Log Density Map FMI Well Log Density Map FMI Density Map Difference
Mar - 2018 Mar - 2019
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Special Core Analyses Bitumen Viscosity Sampling

No changes In 2018

* Objectives:

T84

* Characterize vertical and lateral variance in
viscosity at different temperatures.

T83

* Model the variance in bitumen properties
and its implications for bitumen production
rates during SAGD.

* Characterize relationship between viscosity,
density and geochemical composition.

T82

Viscosity increases with depth in the

T81

McMurray Formation.

() 52 existing viscosity sample wells

T80

1 1
Raw R7TW R6W RoW

1: 200000

. Delineated Wells - Surmont

V HTH
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Viscosity Gradient

3

25

Height above base of bitumen (m)

20

10000000

Dead oil Viscosity (cP)

No changes In 2018
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Representative Structural Cross Section
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Geomechanical Data and Analysis

* The existing DFIT and caprock core testing results are believed to provide the critical data
required for caprock integrity analysis, in combination with other well and seismic data.
Therefore, no additional DFITs or core testing was complete.

® Future caprock coring or DFITs may be planned as CPC investigates the caprock for new
development of Surmont.

* The dilation pilot results are being further investigated and modifications might be considered
for future trials.

Subsection 3.1.1 (2j) ConocoPhillips



Surface Deformation Monitoring

* Satellite (RADARSAT-2) measurements every 24 days
* Interferometric Synthetic Aperture Radar (InSAR):

* Corner Reflectors (CR) installed over pads and in areas to measure background deformations.

* 256 CR’s installed since monitoring program began in 2008.

* An additional 20 Corner reflectors were installed in 2017 at Phase 2 but are not tied into our current routine data
collection yet, so they are not shown on the map.

Phase 1 Monitoring Locations Phase 2 Monitoring Locations

505000 507000 508000 509000 510000 511000

500000 501000 502000 503000 504000

o
2
8
8

Legend

Reflector TypefQuality
CR
Reference CR
Frost heave affected CR
CR w/ quality issue
Removed CR

« CTM
Install Year

@ 2012 @ 2015

® 2013 @ 2016

C 2014

Legend
_l| Reflector Type / Quality
CR
Reference CR
Frost heave affected CR
CR wi/ quality issue
Removed CR
* CTM
Install Year
@ 2008 O 2014
@® 2010 @ 2015
@® 2012 O 2016

6226000
6220000
|
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INSAR Surface Deformation Monitoring

Vertical Deformation (mm) for period Vertical Deformation (mm) for period
Feb 28, 2018 to Feb 28, 2019 Feb 28, 2018 to Feb 28, 2019
(Surmont 1) (Surmont 2)

CUMULATIVE DEFORMATION (MM)
% P *;‘
-~

CUMULATIVE DEFORMATION [MRT}
> m

74
e — 10 rm fo 30 rmm
20 mm ta B0 mm 20 mim to 8 rim
&0 ram o 80 mm 50 mm to 80 mm

.

O Corner Reflector
[ Reference Corner Reflector
> Corner Reflector w/quality issue

*  Deformation currently in line with expectations.

$3 Corner Reflector w/Frost Jacking
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3D Seismic Lines

No changes In 2018
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Caprock Integrity

e Caprock Core Analysis
* 14 caprock cores were drilled and analyzed in

2015-2017.
*  Four rock mechanics testing programs were i
conducted in 2015-2017. =
* Diagnostic Fracture Injectivity Tests (DFITs): . -
* 8 DFITs were carried out in 2015-2017 ’ :
* DFIT locations were selected based on

structural and geomechanical analysis of the
caprock.

e Static Geomechanical Model
e A static geomechanical model was
created using all seismic, cores and wells
data . .
* The model is used for caprock integrity S omechuical e
screening and analysis e )
* The static geomechanical model of the Cap Rock Cores 2014
reservoir and caprock was last updated in
2019Q1.

* The completed analysis verified that
* The best seals within the cap rock interval are i
the deeper water deposits occurring on
maximum flooding surfaces. ] oevemmentoes o052 o s as .
* The seal over the development area is -
continuous, consistent and laterally extensive.

Cap Rock Cores, 2015
DFIT, 2009

DFIT, 2010

DFIT, 2011

DFIT, 2012

DFIT, 2015

DFIT, 2016

DFIT, 2017
Overburden, 2015

® ® X m m Em ®m @ m s B> e

Reservoir Cores, 2005

Kilometers
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Caprock Integrity Analysis and Maximum Operating Pressure

* ConocoPhillips applies a highly conservative approach towards Subsurface Containment Assurance and follows a
stringent approach based on internal SCA standards and regulations.

* Caprock integrity studies in ConocoPhillips include extensive geological, geophysical, petrophysical and
geomechanical investigations. ConocoPhillips continues to acquire and interpret the data to mitigate SCA related
risks.

* Results of caprock integrity studies allow ConocoPhillips to characterize and mitigate local risks related to
geological and geomechanical variations. Analysis of caprock in the development area suggests while the
previously used value of 18.4 kPa/m is valid, the minimum horizontal stress is higher in several drainage areas.

* ConocoPhillips continues to propose a flexible tapered strategy envelope bound by the cap rock integrity study
and the associated Maximum Operating Pressure (MOP) on one side and economic achievable pressures on the
other side. In 2017/18 temporary and permanent changes were made to the MOPs in a number of DAs in
Surmont.

* ConocoPhillips has received approval to increase MOP from 15 kPa/m to 16.5 kPa/m in eight DAs in Surmont.

* Another approval was received to temporarily increase the MOP in one DA (262-3) to overcome near-wellbore
barriers. A pilot test using one well pair was completed with the temporary MOP and results are being studied
before proceeding with the rest of the DA well pairs.

v HTH
Subsection 3.1.1 (2m) ConocoPhillips




Maximum Bottomhole Injection Pressure (kPag) — ALL PADs
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Caprock Integrity Analysis and Maximum Operating Pressure

* The static geomechanical model used for caprock integrity analyses is regularly updated based on acquired
and interpreted data.

* Static modeling of reservoir and caprock is used in combination with dynamic simulation of their
geomechanical and pressure responses is used to estimate the SCA safety factors.

* For all applications and MOP changes, ConocoPhillips has demonstrated that the SCA safety factors have
been maintained above 1.2 for the base cases.

[ surment Lease
[ pevelopment Arca
[ Approved Surface Well Pad 84-7W4 84-6W4 |
Constructed Surface Well Pad d )
Proposed Surface Well Pad
Geological and Geophysical Investigation | Approned subsurtace DA
Drilled Subsurface DA
Proposed Subsurface DA

< >

Static Geomechanical Modeling

C

Coupled Geomechanics Reservoir Simulation

83-TW4

C

Final Proposal for MOP Strategy

< >

Documentation, Review and Submission

Phase 1

Caprock Integrity Analysis Workflow Surmont Development Area and Selected DAs for
MOP Increase (red outline)

v HTH
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Drilling and
Completions
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Surmont Well Summary

Surmont 2

Legend
Well Status:

® ESP
PCP
Gas Lift
Circulation

102-P10

102-F18

>
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Surmont FCD Installations

Legend
FCD Installations:
©® Prod. LDFCD
- Phasel: 13
- Phase 2: 37
® Prod. TDFCD
-Phase 1: 7
- Phase 2: 29
® |nj. LDFCD
- Phase 1: 9
- Phase 2: 4

102-P10

102-P14

102-P15
102-P12

102-P18
02-P17

>
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2018 Re-Drills

* Total of 15 re-drills in 2018.

Whipstock Slotted liner failure

Whipstock Slotted liner failure

Whipstock Uplift, short production zone
sawells | Redrilifype | ustifiation
M Whipstock TDFCD liner failure

Whipstock Slotted liner failure

Whipstock Slotted liner failure

Whipstock Slotted liner failure

Whipstock Slotted liner failure

Whipstock SL failure and Intermediate casing damage
Whipstock Uplift, poor SL performance
Whipstock Slotted liner failure

Open Hole Uplift, poor SL performance
Whipstock Uplift, poor SL performance
Whipstock Slotted liner failure

Whipstock Plugged FCD liner; poor injectivity

Subsection 3.1.1 (3b)

ConocoPhillips



Typical Concentric Injector

11 %” Intermediate casing Liner Hanger
1 8 5/8” Slotted Liner

ri
ﬂk

4%"” Toe String
7” Heel tubing String

V HTH
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Typical Parallel Injector

4%” Heel tubing String Liner Hanger
l 8 5/8” Slotted Liner

2 7/8” Toe String

11 %” Intermediate casing

V BTH
Subsection 3.1.1 (3c) 46 ConocoPhillips




Improved Gas Lift Producer Design, 264-1

Install a heel gas coil (5/8”) to lift heel
production, no more blanket gas lifting

Heel lift gas coil set 10 — 15m TVD above
lateral

1” Toe Lift Gas Coil Tubing
Inside Toe Tubing

< 5/8” Heel Lift Gas Coil Tubing
\ \ \ Clamped to outside of Toe Tubing

T\ . 9 5/8” Intermediate casing
Liner Hanger 7” Slotted liner

” ” yn .
47%" x3 %" VIT L80: 7” Heel tubing String 4%" Toe String

V HTH
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Improved Gas Lift Producer Design, 264-2, 263-2 & 263-1

* Heel tubing string set 10 — 15m TVD above
lateral

1 perforated joint on the bottom of heel
tubing string with an additional 1-2 casing

joints attached below.

Bubble Tube

A

!

10-15m TVD

¢
|

7” Heel tubing String

Clamped to outside of Toe Tubing

1” Toe Lift Gas Coil Tubing
Inside Toe Tubing

Liner Hanger
7” Slotted liner

Emulsion

<
y
Perforated Jointon\

»

4 %" Toe String

4%"” x3 %" VIT L80:
9 5/8” Intermediate casing

48 ConocoPhillips
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Typical ESP Producer

<«f—— ESP Power Cable + 3/8” Bubble Tube + 2x %” encapsulated
F.O. P/T Instrumentation Cables (Intake/Discharge)
(Clamp to outside of ESP Production Tubing)

3 %” Production tubing String

ESP
(landed at Well Tangent) Liner Hanger 9 5/8” Intermediate casing

2 1/16” Guide String

P/T Sensor
clamped to 2-3/8” pup joint

7” Slotted liner

>
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Typical PCP Producer

3/8” Bubble Tube

Sucker Rod/ CoRod

3 %” Production tubing String

PCP 9 5/8” Intermediate casing

(Progressive Cavity Pump) Liner Hanger 7” Slotted liner

2 1/16” Guide String

P/T Sensor
clamped to 2-3/8” pup joint

>
Subsection 3.1.1 (4a) ConocoPhillips



Typical Liner Deployed Flow Control Device (LDFCD) Completion

Total Wells with FCDs
Producer Injector*

0

* Injector wells do not have

1” Toe Lift Gas Coil Tubing instrumentation or GL coils

\ Inside Toe Tubing

L\

Clamped to outside of Toe Tubing
Example of FCD’s
T\ | - 4 |/ - 1
9 5/8” Intermediate casing e ¢ e =
Liner Hanger 7” Non Slotted liner
\ FCD’s with Screens
10— 15m TVD | |

\
A *

|

A O OO O O N O OO0 O

5/8” Heel Lift Gas Coil Tubing

A

4%"” Toe String

4%"” x 3 %" VIT L80: 7” Heel tubing String

V HTH
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Typical Tubing Deployed FCD (TDFCD) Completion — Gas Lift

Total Wells
with TDFCDs

Producer

T\ 9 5/8” Intermediate casing 4.5” Tubing Deployed
Flow Control Device
Production Liner Hanger (TDFCD) 7” Production liner

Swell Packers

7” Heel tubing String 4.5” Liner Joints
FCD Liner Hanger

V BTH
Subsection 3.1.1 (3c) 52 ConocoPhillips




Typical Tubing Deployed FCD (TDFCD) Completion — ESP

Producer

6

Swell Packers
10-15m TVD

Total Wells with FCDs

Injector*

0

2 0]
p 0]
9 0]
4 p
4 1
1 0]
3 (0]
S ESP Power Cable + 3/8” Bubble Tube + 2x %” encapsulated 1 (0]
F.O. P/T Instrumentation Cables (Intake/Discharge) 3 3
(Clamp to outside of ESP Production Tubing) p .
3 %" Production tubing String * Injector wells do not have instrumentation or GL coils
T\ ESP 4.5” Tubing Deployed
(landed at Well Tangent) 9 5/8” Intermediate casing Flow Control Device o
Production Liner Hanger (TDFCD) 7” Production liner

2 1/16” Guide String

4.5” Liner Joints

FCD Liner Hanger

Subsection 3.1.1 (3c) 53

ConocoPhillips



Current Surmont 2 Steam Splitter Design

Steam Splitter design used for top water zone
risk reduction.

Splitter open/closed position to be assessed
on a well by well basis.

— 11 %” Intermediate casing

First Slot 8 5/8” Slotted Liner

6 Shiftable Steam Splitters

Bull Plugged
Tubing End

7x5%”” or 4 %” Toe tubing String

V BTH
Subsection 3.1.1 (3c) 54 ConocoPhillips




Conociiries

Artificial Lift

Subsection 3.1.1 (4)




Artificial Lift Current Pad Overview

o [ son | s aers [avea [ soea [ asas L assa [ a2 [aoes | soea e [ a5 [ a2
20 18 11 12 12 12 0 11 3 7 2 12 12 12
PCP 2 2 0 0 0 0 0 0 0 0 0 0 0 0 n
Gas Lift 0 0 1 0 0 0 12 0 8 5 9 0 0 0 n
0 0 0 0 0 0 0 0 0 0 0 0 0 0 “
Re-Circ. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 n
Circ. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 n

>
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Artificial Lift Types

* @Gas Lift

* Gas liftis effective with bottom hole flowing pressures >2,700 kPa with pressure of well
head (Pwh) approx. 1,000 kPa

* Lifting from heel and toe with gas assist at start of vertical section

* Current production rates range from 100 m3/d to 700 m3/d of emulsion targeting 3,500
kPa

* Electric Submersible Pump (ESP)

* ESP for thermal SAGD applications can be sized to meet the specific deliverability of the
well

* Operating temperatures typically below 215°C
* Typically install Series 500; Series 400 pumps installed due to casing restrictions

* Progressive Cavity Pumps (PCP)

* Generally PCPs have been used for low deliverability wells and where potential solids may
be produced.*

* Installation of metal to metal pumps

* ConocoPhillips initial strategy for PCPs was to use them on low deliverability wells where the current ESP designs
were deemed less appropriate. However, installation of larger PCP are being considered for wells that may produce
relatively “cold” viscous fluid for some time.

>
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ESP Run Life Definitions

* MTTF: This run-life measure is calculated as the total exposure time of all systems (running,
pulled and failed) divided by the number of failed systems.

* Average Runtime: This run-life measure is calculated as the total exposure time of all
systems (running, pulled and failed) divided by the number of systems (running, pulled and
failed)

* Average run life running ESP: This run-life measure is calculated as the total exposure
time of running systems divided by the number of running systems.

* Window: window time allows for changes in average run-life to be more apparent, as they
are less obscured by previous data.
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ESP Performance

| KPI's || MTTF i

POpUIation: 145 ESP’s Run Life Estimate of Field Name (Duration)

Cumulative MTTF: 40.5 months :z T mone/el e v oSy fmonfafete
Windowed** MTTF: 61.1 months 50
Average Runtime: 16 months g:z
Windowed* Runtime: 16.7 months 20

10

Average run life running ESP: 15.1 months 0
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2016: 16 ESP failures .
2017: 19 ESP failures Average Runtime y

2018: 26 ESP Failures Run Life Estimate of Field Name (Duration)

. 35 == Average Runtime (months) =—@=Average Runtime (Window = 730 days) (months)
2019: 2 ESP Failures
20
*(730 day window) w15
5
** The unrealistically high MTTF at S2 as a result of the # of recent ESP é
installs artificially increases the One Surmont’s overall MTTF 10
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Instrumentation
in Wells
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Temperature & Pressure Measurement

* Temperature Measurement

* Producer lateral temperature
* Measured with 8 thermocouples, 40 LxData, or DTS fiber optic strings.

* Injector lateral temperature
* No temperatures measured

* Pressure Measurement

* Producer
* Primary bottom hole pressure measurement is done with a bubble tube corrected for
TVD
* Some LxData wells were equipped with toe pressure sensors, but have questions
around accuracy
* Secondary BHP measurement through 2 1/16 guide string

* Injector
* Primary bottom hole pressure measurement is done with casing blanket gas

ConocoPhillips
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SAGD Well Instrumentation

Phasing out all Thermocouples & LX Data
at ESP conversion - evaluating options
however DTS is the likely choice for most
wells.

Legend
Instrumentation Points:
® DTS
® | X Data
e Thermocouple

102-P16 ="
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Phase 2 SAGD Well Instrumentation

Phasing out all Thermocouples & LX Data at ESP
conversion, evaluating options however DTS is
the likely choice for most wells.

All wells will contain fiber temperature
instrumentation.

Legend = \‘

Instrumentation Points:
® DTS
® | X Data
e Thermocouple

N
\N

ConocoPhillips
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Distributed Temperature Sensing (DTS)

No Change in 2018

1” Toe Lift Gas Coil Tubing
Inside Toe Tubing

5/8” Heel Lift Gas Coil Tubing
Clamped to outside of Toe Tubing

T\ 95/8” Int diat i
Gas Lift Mandrel /8" Intermediate casing 7” Slotted liner
10— 15m
) \

W

” ” R ) yn .
47%" x3 %" VIT L80: 7” Heel tubing String 4%" Toe String
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Typical Observation Well Measurement

Soft cable Thermocouple (TC) strings were replaced by hard cable
TC strings for improved well integrity

* Example thermocouple and piezometer (101-07-OBA)

® Typically 40 TC (2m spacing)
® 0-10 piezometers placed at varying intervals

COP 101-P07-OBA 30TC
100H3-13-053-07w 414 268.5 mASL

N
[e2]

FF - Jan 1412003 <
A
—
«
<«
«
<«
((: Piezo 1:
| Piezometer Information | == 256.1
Zane Diepth [mHE] < mASL
Bitumen 363E * ((:
nzamkE Bitumen aTae »a
= 7 Bitumen 3881 bl
Surface cazing —
2B Piezo 2:
< 241.4
2130 mm_| Surface Casing ((:_ mASL
139.7mm | Production Cazing —
<«
< .
i« Piezo 3:
€ 2315
<] mAsL
<G @ Inj 232 mASL
«
A

TC bittom @ 330.6 m GL TC Top@ 347.1m 6L 2425 mASL @ Prod 227 mASL

30 points TC and 1.5 m spacing out
<+

West of prod 21 m

-1 . TO - 4145m Production casing
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4D Seismic
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4D Seismic Location Map — Phase 1
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Pilot
* Buried analog single component geophones
* Cased dynamite shots (1/4 Kg) @ 9 m
* 14% monitor acquired in September 2015

Pad 101N
* Buried analog single component geophones
* Cased dynamite shots (1/8 Kg) @ 6 m
* 9th monitor acquired in March 2018

Pad 101S
* Buried analog single component geophones
* Cased dynamite shots (1/8 Kg) @ 6 m
* 9t monitor acquired in March 2015

Pad 102N
* Buried analog single component geophones
* Cased dynamite shots (1/8 Kg) @ 6 m
10t monitor acquired in October 2018

Pad 102S
* Buried analog single component geophones
* Cased dynamite shots (1/8 Kg) @ 6 m
« 7t monitor acquired in October 2018

Pads 103 and 104
* Buried analog single component geophones
* Cased dynamite shots (1/8 Kg) @ 6 m
* 3" monitor acquired in October 2017 (103)
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4D Seismic Location — Phase 2

Phase 2 Area Phase 2
* Buried analog single component geophones

Cased dynamite shots (1/8 Kg) @ 6 m

Acquired in three stages:
e @ * Initial 11 DA’s: 2010-11
* South extension: 2013-14
* North extension: 2014-2015
First Monitors
* Spring 2016: 263-2
* Fall 2016: 263-1/ 264-1 / 265-2 / 264-3
* Spring 2017: 262-2/261-3/262-3/263-2 (*) /264-2

R e * Fall 2017: 262-1
% : : - Spring 2018: 266-2
e i : ide e * Second Monitors:
I . 5,5’ : T £ ; e Fall 2017: 263-1/264-1/265-2/264-3
A 7 : b4 ‘ 4 iy e Spring 2018:262-2/261-3/262-3/263-2
”f . 7 gitsss i e Fall 2018: 262-1
; S Zi * Third Monitor
e Fall 2018: 263-1
| = E
I E r o~
% oz i
. e e
¥ e Pt P ¢ : -
i Elevation ;
| mASL
| TiEm |
B - 482m e : . ; :'L ¢
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Phase 1 - 4D Seismic Program

P> | 2o | s | 0w | 8

Spring Fall Spring Fall Spring Fall Spring Fall

e

101N

101S

102N e
1025 e RS
Pilot *

103 e e W%

104

* Baseline * Monitor
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Phase - 2 4D Seismic Program

PAD

Spring

2018

Fall

263-1
264-1
265-2
264-3
262-1
266-2
262-3
263-2
264-2
262-2
261-3

R %%

e

* Baseline
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2015 - 4D Seismic Results Pad 101

101 North 8th monitor - March 2015 101 North 9th monitor - March 2018

Well Pair 07/08/09, without a true
baseline.

4D anomaly volume have increased
for the remaining well pairs.

Good conformance, especially at the
heel.

4D anomaly volumes have increased.

Continued conformance improvement
along Well Pad 10, 11, 16, 17.

Infill wells drilled between Well Pads
10, 11,12, 16, 17 and 18 to optimize
production in a geological more
complex zone.

.. 16 INF1 e Vi 16 INF1
@ = 4D anomaly LT -

~60 deg C Isotherm gl TIEL | [T
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2016 4D Seismic Results Pad 102 (102S)

102 North 9th monitor - April 2013 102 North 10th moniter - October 2018

01 =1

o

* No a significant 4D Thermal
growth between the Monitors

102 South 6th monitor -October 2016

*No a significant 4D Thermal

growth between the Monitors

@ = 4D anomaly
~60 deg C Isotherm © =200  +00m
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2017 4D Seismic Results Pad 103

103 2nd Monitor - October 2016 103 3rd Monitor - October 2017

@

0 200 400m
" —

@ = 4D anomaly
~60 deg C Isotherm

* Relative good conformance in most of well pair.

* 4D indications of coalescence with thermal chamber of Pad 101N (103-08/12)

>
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2018 4D Seismic Results Phase 2

o Sp"ng Monitor: S2 Monitors - 2018 (Spring - Fall)
262-2
266-2
261-3
263-2
262-3

 Fall Monitors:
—  263-1
- 2621

* Relative good conformance in most well pairs
(excepting 264-2 - deformation issues in the liner caused some wells
to fail and impacted the quality of circulation on other wells, especially
at the toe)

. = 4D anomaly
~60 deg C Isotherm

>
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4D Seismic Program 2018

* 4D seismic has proven very useful in monitoring and optimizing conformance
and pressure strategy.

* 4D correlates with observation well data.

* Continuing to optimize heel/toe production/injection splits using 4D results.

* Ongoing efforts to history match reservoir models using 4D seismic.

V BTH
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Scheme Performance
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Surmont: Production vs. Scheme Approval

Surmont Production vs. Scheme Approval

35,000

40.000 SURMONT SCHEME APPROVAL = Phase 1 + Phase2 + Phase 2DB

25,000

20,000

15,000

10,000

5,000
0 — |

Feb-18 Mar-18 Apr-18 May-18 Jun-18 lul-18 Aug-18 Sep-18 Oct-18 Mov-18 Dec-18 Jan-19 Feb-19

m3/day

Menthly Bitumen Production
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Surmont: Phase 1 and 2 - SOIP and RF

12,000

10,000

8,000

6,000

4,000

2,000

2018 Surmont: SOIP and RF
B0%
- _— 101N
/ 1015
Fi 60% 102N
'- 7 509 1025
L/ 103
|- 0% | EE
08 262-1
262-2
20% 262-3
‘ ' 10% 263-1
‘ ' ‘ 263-2
0%
) RN N N N —
S ET.EV SV W oV Q@ L R - 264-2
I Cumulative Prod (e2m3) s SOIP (e3m3) i:;
= == Expected RF =% Current RF % 266-2

SOIP: 6,910 - 10,504 E3M3

Current RF: 6.6% - 62.0%

Porosity: 30.3% - 34.0%

Oil saturation: 72.1% - 82.7%

Blowdown timing will determine final EUR/RF.

Recovery factors for drainage areas are based on
performance. At this time, the expected ultimate

Area (m2) Thickness  Phie |n NCB  Soin ..I‘-JCB Cu rl1LI|E.Iti‘-'.E Prod .S.DIIlJ Currm:lt
MNCB (m) ] ] (e3M3) {e3m3) RF %
1,090,775 35.53 32.58 82.40 2,706 7,884 34.33
1,064,692 37.43 33.19 80.41 4,363 8,047 50.46
975,251 31.14 32.71 80.29 2,908 6,932 41.60
1,019,252 34.17 31.32 74.33 4,442 7,165 61.99
1,022,233] 428 32.21 78.62 2,492 10,504 23.72
1,000,542 44.77 32.00 78.07 1,002 8,071 12.41
996,252 29.39 31.74 80.05 1,478 7,863 18.80
974,291 38.63 33.13 78.56 859 8,286 10.37
943,213 44,28 32.76 78.21 623 9,445 6.59
1,271,315] 36.14 32.98 79.36 1,925 8,854 21.74
998,219 40.9 32.44 78.06 1,356 8,978 15.10
1,033,834 39.45 32.89 79.71 864 8,901 9.71
1,011,337 42.08 32.65 78.22 834 9,860 8.46
1,209,485 37.51 31.97 75.58 1,442 9,803 14.71
917,433 38.75 32.51 76.83 1,668 6,910 24.14
949,974 42,99 32.83 80.08 1,312 9,040 14.52

recovery factor is difficult to predict, and these values

are subject to change.

Expected Recovery Factor

101N

Tier 1: RF 2 70%

Tier 2: RF = 50%

Tier 3: RF = 30%

1015

102N

1025

103

261-3

262-1

262-2

262-3

263-1

263-2

264-1

264-2

264-3

265-2

266-2
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Surmont Phase 1 Aggregate Performance Plots

Well Status - Surmont 1

Rates (ma3/d) A

20000 @ Steam Rate
@ Oil Rate
15000