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Well Instrumentation
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B All ESP/PCPs are equipped with 40 point fiber optic

= 101-03 and 101-05 are the only ESP conversions equipped with thermocouples Newly converted wells in 2013
(first ESP completions) with 5 points

® The ESP’s on 102-14 and 102-16 were worked over to accommodate 40 point fiber + Pad 101 -101-12 (05 DH) + 101-19 (16inf DH)
optic sensors

B Heel instrumentation includes a fiber optic PT with a bubble tube backup o [Pl L0z - Lzl R
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Pad 101

Monthly Average BHP

Pad 101 Injectors BHP [kPa]

Month _ 101-101 _ 101-102  101-103  101-104 101-105 101-106 101-107 101-108 101-109 101-110 101-111 101-112 101-113 101-114 101-115 101-116 101-117 101-118 101-119 101-120 |101-121 101-122

Apr-14 2,942 2,649 2,898 2,968| 2,943 2,148 2,225 2,139 2,030 1,670 1,634 1,735 1,591 1,756 2,047 2,562 2,701 #N/A 2,708| 3,629 #N/A #N/A
Aug-14 2,814 2,564 2,888 2,992 2,959 2,154 2,179 2,082 1,982 1,613 1,562 1,701 1,700 1,803 1,940 2,313 2,367 #N/A] 2,420, 3,607, #N/A] #N/A
Dec-14 2,711 2,617, 2,876 2,942 2,891 2,148 2,136 2,046 1,955 1,441 1,481 1,600 1,524 1,693 1,769 2,050 2,167, #N/A 2,191 2,511 #N/A #N/A
Feb-14 2,997 2,638 2,901 3,000 3,035 2,269 2,283 2,213 2,131 1,720 1,672 1,765 1,741 1,787 2,027 2,579 2,736 #N/A 2,780, 3,395 #N/A #N/A
Jul-14 2,839 2,469 2,871 2,986 2,948 2,164 2,197 2,088 1,980 1,651 1,564 1,685 1,711 1,786 1,969 2,355 2,382 #N/A] 2,422 3,788 #N/A] #N/A
Jun-14 2,879 #N/A 2,887, 2,977, 2,935 2,154 2,199 2,120 2,013 1,629 1,605 1,708 1,603 1,788 2,002 2,426 2,468 #N/A 2,498 2,751 #N/A #N/A
Mar-14 2,962 2,639 2,885 2,974 2,958 2,214 2,287 2,167 1,132 1,704 1,652 1,769 1,655 1,765 2,038 2,574 2,724 #N/A 2,754 3,831 #N/A #N/A
May-14 2,936 2,922 2,872 2,965 2,942 2,152 2,212 2,138 2,028 1,650 1,613 1,718 1,585 1,774 2,040 2,503 2,581 #N/A] 2,586 3,937, #N/A] #N/A
Nov-14 2,692 2,518 2,763 2,801 2,714 2,158 2,121 2,068 1,921 1,460 1,472 1,630 1,557 1,698 1,711 2,083 2,082 #N/A 2,004 3,088] #N/A #N/A
Oct-14 2,447 2,277, 2,555 2,576 2,549 2,036 2,078 1,746 1,884 1,457 1,442 1,606 1,564 1,704 1,740 2,054 2,033 #N/A 2,351 2,880, #N/A #N/A
Sep-14 2,445 2,460 2,485 2,519 2,533 1,466 1,347 1,888 1,863 1,566 1,514 1,399 1,734 1,583 1,755 2,001 1,957 #N/A] 1,987 2,189 #N/A] #N/A
Jan-15 2,732 2,644 2,849 2,945 2,919 2,166 2,069 2,002| 1,916 1,448 1,481 1,567 1,548 1,697 1,630 2,032 2,096 #N/A 2,100] 2,206 #N/A #N/A

Pad 101 Producers BHP [kPa]

Month 101-P01 _ 101-P02 _ 101-P03  101-P04 _ 101-PO5 _ 101-P06 _ 101-PO7 _ 101-P08 _ 101-P09 _ 101-P10 _ 101-P11 _101-P12 _ 101-P13 _ 101-P14 _ 101-P15 _ 101-P16 _101-P17 _101-P18 101P19 _101-P20 _101-P21 _101-P22 |
Feb-14 2,770.21| 2,863.00 1,448.00] 2,652.07| 2,755.21] 2,176.89| 1,818.85| 1,711.94| 1,964.09| 1,649.26| 1,384.05| 1,591.00| 1,584.27| 1,648.52] 2,084.66| 2,234.95| #N/A #N/A|  3,286.77] #N/A|  1,813.56) #N/A
Mar-14 2,669.42| 2,861.00 1,412.00] 2,588.86| 2,750.24] 2,076.51| 1,782.32| 1,669.82| 2,016.24| 1,636.51| 1,402.12| 1,578.00| 1,554.91| 1,557.60| 2,012.85|  2,209.39) #N/A #N/A|  3,012.67, #N/A| 1,782.90) #N/A
Apr-14 2,693.79| 2,851.00 1,352.00] 2,493.52| 2,819.56] 1,911.10| 1,744.51| 1,631.50| 1,887.03| 1,600.38| 1,383.23| 1,563.00] 1,550.62| 1,488.08] 2,021.08| 2,185.77, #N/A #N/A|  2,922.53] #N/A| 1,767.55) #N/A]
May-14 2,725.32|  2,774.00 1,351.00] 2,472.95| 2,803.78] 1,997.90| 1,697.04] 1,612.06| 1,865.30| 1,560.67| 1,370.26| 1,543.00| 1,547.52| 1,422.72| 2,000.89| 2,176.48| #N/A] #N/A| 2,764.99) #N/A| 1,768.17) #N/A]
hun-14 2,619.89|  2,800.00 1,398.00] 2,525.47| 2,780.19] 2,037.93| 1,720.74| 1,607.63| 1,843.64| 1,545.83| 1,394.94| 1,536.00] 1,551.78| 1,389.08| 1,947.32| 2,144.69) #N/A #N/A| 2,757.13] #N/A] #N/A] #N/A]
hul-14 2,642.15| 2,801.00 1,400.00] 2,617.33| 2,789.09] 2,072.47| 1614.98] 1,624.71| 1,831.28] 1,522.48| 1,371.02| 1,501.00] 1,520.79| 1,391.72] 1,918.91 2,083.57, #N/A #N/A|  2,587.80) #N/A] #N/A] #N/A
Aug-14 2,429.38|  2,764.00 1,397.00] 2,529.22| 2,759.08] 2,124.35| 1,635.23| 1,658.69| 1,837.84| 1,499.60| 1,381.00 1,501.00| 1,508.87| 1,442.61] 1,942.50| 2,071.80) #N/A #N/A|  2,688.35) #N/A] #N/A] #N/A]
Sep-14 2,649.88|  2,795.00) #N/A|  2,836.86] 2,784.68] 2,154.86 2,047.70| 2,113.02| 1,981.36| 1,581.76| 1,575.02] 1,525.00] 1,720.93 1,600.46| 2,091.33|  2,315.56 #N/A #N/A| 3,792.92) #N/A] #N/A] #N/A
Oct-14 1,994.57| 2,737.00| 1,696.00 2,143.61] 2,339.90 1,893.80] 1,463.43| 2,090.90| 1,720.81( 1,571.83| 1,332.30| 1,423.00 1,722.17| 1,289.04| 1,738.33| 2,118.94 #N/A] #N/A] #N/A] #N/A] #N/A] #N/A]
Nov-14 2,161.77] 2,601.00 1,719.00] 2,361.17| 2,442.51] 2,042.81 1,607.18 #N/A|1,790.45 #N/A|  1,311.55)  1,412.00 #N/A| 1,374.63]  1,719.79]  1,984.69) #N/A #N/A] #N/A] #N/A] #N/A] #N/A]
Dec-14 2,246.38|  2,692.00 1,731.00| 2,423.46] 2,586.01] 2,012.76| 1,634.71 #N/A| 1,864.74 #N/A|1,310.84]  1,432.00 #N/A|  1,449.26] 1,729.95] 1,815.17, #N/A #N/A] #N/A] #N/A] #N/A #N/A
pan-15 2,361.19| 2,815.00 1,800.00] 2,699.02| 2,771.50] 1,940.53| 1,785.86, #N/A|1,827.90 #N/A1,341.47]  1,428.00 #N/A| 1,471.80]  1,802.91] 1,714.89) #N/A #N/A] #N/A] #N/A] #N/A #N/A]




Pad 102

Monthly Average BHP

Pad 102 Injectors BHP [kPa]

Month | 102101 102-102 102103  102-104 _102-105 _ 102-106 _ 102-107 _ 102-108 _ 102-109 _102-110 _ 102-111 _102-112 _ 102-113  102-114 _102-115 _ 102-116 _ 102-117 _ 102-18

Feb-14 2,406)  2,567| 2,493 2,271 2,249  2,021|  2,297] 2,239  2,247|  3,644] 2,285 2,162 1,863  1,938] 1,947 2,000 2,019 1,986
Mar-14 2,357 2,516]  2,416] 2,240  #N/A|  2,016] 2,301  2,242| 2,222 3,562  2,243]  2,113] 1,302 1,922 1,949  1,997] 2,024/ 2,004
Apr-14 2219 2461  2,377] 2,267 2270  2,013]  2,309] 2,237 2227 3,398 2,205 2,109 2,036 1,977 1,940 2,003 2,024 1,995
May-14 2,190 2,459 2,351  2,283] 2,260  2,013]  2,296|  2,228] 2,204 3,468  2,222|  2,112| 2,018 2,002  1,946] 1,959 2,018 1,992
Jun-14 2215 2,500  2,333]  2,272| 2,245  1,977| 2,260  2,212|  2,173| 3,520 2,199  2,110| 2,014  1,944] 1,948  1,998]  2,026| 2,000
bul-14 2271 2,514]  2,336| 2,251  2,221] 1,982  2,225|  2,196|  2,138] 3,547  2,206]  2,096| 1,998  1,924] 1,965  1,984] 2,003 1,982
Aug-14 22700 2,469 2,265 2,234 2,206 2,105  2,209] 2,194 2,147 3,530  2,192]  2,106|  2,022| 1,887  1,943]  2,012| 2,004 1,992
Sep-14 1,564 1,569 1,555  1,338] 1,954 1,359 1,267 1,441 1,124 2,015 1,354 1,380 1,292  #N/A| 1,760 1,740 1,754 1,985
Oct-14 2,031 2,332 2,202 2,070 2,102 1,948  2,059|  2,013] 1,891  #N/A| 1,957 1,941 1,903 1,724 1,815  1,848] 1,885 1,901
Nov-14 2,224 2,263]  2,299] 2,113 2,091 1,874  2,102] 2,047  1,997| 2,524 1,874 1,935 1,885 1,766 1,831 1,865 1,892 1,911
Dec-14 2233 2327 2,333 2,03 2081 1,916 2,093 2,030 1987 2672 1,882 1,922 1,879 1,776]  1,826| 1,868/ 1,879 1,875
Jan-15 2212  2,342] 2,424 20770 2071 1,835 2,058 1,986 1,955 2,976  1,907] 1,931 1,844 1,791  1,816]  1,828] 1,851 1,841

Pad 102 Producers BHP [kPa]

Month 102-P01  102-P02  102-P03  102-P04  102-P05  102-P06  102-P07  102-PO8  102-P09  102-P10 102-P11 102-P12 102-P13 102-P14 102-P15 102-P16 102-P17 102-P18 102-P21  102-P22

Feb-14 1,958 2,146 1,637 1,873 2,093 1,844 1,743 1,868 2,068| #N/A #N/A 1,739 2,138 1,796 1,982 1,893 1,735 1,742 #N/A #N/A
Mar-14 1,855 2,109 1,528 1,880 2,145 1,828 1,675 1,865 2,057, #N/A #N/A 1,742 1,910 1,770 1,974 1,900 1,729 1,771 #N/A #N/A
IApr-14 1,680 2,059 1,498 1,882 1,522 1,832 1,695 1,813 2,039 #N/A #N/A 1,737 1,878 1,791 1,989 1,940 1,701 1,781 #N/A #N/A
May-14 1,740] 2,022 #N/A] 1,897 1,488 1,801 1,677 1,764 1,944 #N/A] #N/A] 1,710 1,927 1,897 1,999 2,013 1,703 1,789 #N/A] #N/A]
Uun-14 1,855 2,051 #N/A] 1,877 1,491 1,855 1,637 1,790 1,944 #N/A] #N/A 1,663 1,944 1,878 2,008| 1,962 1,702 1,799 2,892 2,660
Uul-14 1,854 2,025 #N/A 1,850 1,510 1,741 1,481 1,746 1,915 #N/A #N/A 1,601 1,937 1,857 1,988 1,953 1,684 1,796 2,695 2,655
Aug-14 1,855 2,054 1,974 1,888 1,549 1,787 1,576 1,788 1,931 #N/A #N/A 1,651 1,949 1,859 2,005 1,968 1,683 1,806 2,333 2,578
Sep-14 2,298 2,579 #N/A 2,199 2,258 2,161 2,220 2,099 2,166 #N/A #N/A 2,258 2,148 2,088 2,077, 2,064 #N/A 1,891 2,484 2,524
Oct-14 1,777 1,794 1,801 1,547 1,910 1,689 1,464 1,646 1,751 #N/A] #N/A] 1,519 1,772 1,814 1,843 1,821 1,476 1,633 2,443 2,475
Nov-14 2,202 1,890 1,837 1,709 1,548 1,734 1,502 1,591 1,793 2,515 #N/A 1,532 1,809 #N/A 1,820 1,815 1,505 1,680 2,480 2,558
Dec-14 2,168 1,887 1,846 1,738 1,565 1,829 1,431 1,592 1,765 #N/A #N/A 1,514 1,825 #N/A 1,836 1,821 1,478 1,663 1,901 1,851
an-15 2,162 1,890 1,916 1,740 #N/A 1,744 1,431 1,674 1,817 #N/A #N/A 1,564 1,799 #N/A 1,819 1,809 1,557 1,643 1,740 1,998
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Surface vs Subsurface
Naming Convention Well Pad 101
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Well Pair 101-02
(101-08)
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Well Pair

101-02
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101-02 OBA
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101-02 OBB

WAB
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101-02 OBB

Temperature vs. Depth
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101-02 OBC
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100151408307 W400 [SSTVD]
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101-02 OBC

Temperature vs. Depth
ym\

200 @ Inj elevation
© Prod elevation
285 o 285.95 A Piezo
—o—1-Feb-14
280 —o—1-Mar-14
o 27819 o-1-Apr-14
—o—1-May-14
—a—1-Jun-14
—o-1-Jul-14
—0—1-Aug-14
o 1-Sep-14
o 1-Oct-14
o o 1-Mov-14
& o 1-Dec-14
.§. o-1-Jan-15
S
— O
= _ [}
S 250 2
2 2amog
1]
245
2427,
240 I
238
235
O 232
230
225
220
217,
2151}
0 25 50 75 100 125 150 175 200 225 250
Temperature (deg C)

} ConocoPhillips




101-02 OBC
Piezometer Plot

101-02 OBC Pressure vs. Time
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101-02 OBD
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101-02 OBD

Temperature vs. Depth
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101-02 OBD
Piezometer Plot

101-02 OBD Pressure vs. Time
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Well Pair 101-03
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Well Pair

101-03
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101-03 OBB
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101-03 OBB

Temperature vs. Depth

101-03 OBB
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101-03 OBB
Piezometer Plot

101-03 OBB Pressure vs. Time
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101-03 OBC

103151408307W4

103151408307 W400 [SSTVD]
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101-03 OBC

Temperature vs. Depth

101-03 OBC
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101-03 OBC

Piezometer Plot
101-03 OBC Pressure vs. Time
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Well Pair 101-04

(101-11)
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Well Pair 101-04
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Started up in Feb. 2011
Converted to SAGD mode in
Jul. 2011
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101-04 OBB
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101-04 OBB

Temperature vs. Depth
101-04 OBB
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101-04 OBB

Pressure (kPa)

5,000

4,500

4,000

3,500

3,000

a

2 500

2000

1,500

1,000

500

L 1 o

11172011

101-04 OBB Pressure vs. Time

11172012

1172013

1172014

1172015

Piezometer Plot

mASL
@ 210.73
® 233.23
@ 239.73
© 245.61
1253.73
@ 256.23
@ 255.73
® 264.23
@ 265.73
) 281.73

% + v” gy
%) ConocoPhillips




101-04 OBD
104151408307W4

104151408307W400 [SSTVD]
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101-04 OBD

Temperature vs. Depth

| 101-04 OBD | o o
” | l @ Inj elevation Initial TC string installed on
: March 22, 2011
280 o Prod elevation
4 2y A Piezo 40 points TC string installed —
o 1-Feb-14 only 30 TC’s reading
21 -e-1-Mar-14 Top 10 TCs not connected
o 1-Apr-14 because of surface equipment
270 A-2m22 —e1-May-14 limitations
o 26737 -e-1-Jun-14
265 --1-Jul-14
& Coarse Sand
= HI ‘C{Q -@-1-Aug-14 o
< . © o 1-Sep-14
E 260 © p N
g o 1-Oct-14
= Breccia
< \ 25594 o 1-Nov-14
z 255 ] ov SIHS
w ©-1-Dec-14
MIHS
o-1-Jan-15
250 Pl Modeos
N 2“‘-‘L Carbonate
245
, 244.1
243.52,
240
23711
235
230 4
0 25 50 75 100 125 150 175 200 225 250
Temperature (deg C)

} ConocoPhillips




101-04 OBD

Piezometer Plot
101-04 OBD Pressure vs. Time
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Well Pair 101-05

(101-12)
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Well Pair 101-05
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Well Pair 101-05

(101-12)

100012308307 W00 [SSTVD]
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Started up in Jan. 2011
Converted to SAGD mode in May. 2011

N

W AB

Wwabhdchd bkr b

A2l PWAB 3. 1 observation well equipped with
thermocouples

MCh &
TpResSei

abhichd hir
b A
TpResSeis

TEit

TBit

TopContBitT

TopContBit

BiContBit £

Inj depth 236 mMASL

B ContBit

P

=

od depth230 mASL

EEitcD

TEWr D

BB o
BaseResSei

Devllno

} ConocoPhillips




100012308307 W00 [SSTVD]

=}
=1
By

W ABE

whiahbAchd kAl C5s

b
i)

MCh &
TpResSei

TEit

)
]

I
&

TopContBitE

t
£

EContBit £

EEit(>

[
i

I
]

TEWr D

BBt i
BaseResSei

Dewvlno

)
h

[l
=]

AR

iTopContBit

ContBit

o

i
i

i

P

455

240 248

232

80 160 240 az2o 400 480
30TC June 24, 2011
New TC landing depth
271.1 mASL
Piezo 1:
<= 564
mASL
Piezo 2:
241.7
<4mmm mASL
Piezo 3:
<=== 2318
mASL
227.6 mASL

West of prod 21 m

101-05 OBD
100012308307W4

800 880 960 1040 1120

TC string installed in June 24,

2011.

@ Inj 236 mASL

@ Prod 230 mASL

} ConocoPhillips




101-05 OBD

Temperature vs. Depth
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Well Pair 101-06

(101-13)
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Well Pair 101-06
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Well Pair 101-07
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Well Pair 101-07
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101-07 OBA

Temperature vs. Depth
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101-07 OBA

Piezometer Plot
101-07 OBA Pressure vs. Time
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101-07 OBC
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Temperature vs. Depth
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2011.
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101-07 OBE

Temperature vs. Depth
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Well Pair 101-08
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101-08 OBB

Temperature vs. Depth
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101-08 OBB
Piezometer Plot

101-08 OBB Pressure vs. Time
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101-08 OBC

Temperature vs. Depth
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101-08 OBC
Piezometer Plot

101-08 OBC Pressure vs. Time
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101-08 OBE

Temperature vs. Depth
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Well Pair 101-09
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101-14 OBA

Temperature vs. Depth
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Temperature vs. Length
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Temperature vs. Depth

TC string replaced March 23, 2011.

Thermocouple issues since January 2010.
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101-15 OBB

Pressure (kPa)
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101-15 OBD

Temperature vs. Depth
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101-15 OBD
Piezometer Plot

101-15 OBD Pressure vs. Time
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101-16 OBB

Piezometer Plot

Pressure (kPa)
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101-17 (101-06)

Reservoir quality P16-OBB Piezo
o " / . \ eq«fi-n‘ in san iltstone \= Limestone, Massive, Shale = P 5 e ;
% ) : /' / / ) ) - ud dofifieated | X%m =0, Marlstone \ J/ <
\\\'\: { ) i ) ) z £
40¢ ‘.- Bil )

sfis: M8

]

o A.K ) ;
= ) SN
|\ S Al o0
Offset Pad 101 - pair 16 m distance + \ertical offset (meters above prod) lateral offset (left right to producer)
8
[T L Add \ \ [11) \ |
g oy . 3233 YY) '1"."|.' 'M;!!;W!"
~5 114 5%
E 4
T3
¢
0 01 - - - - ——t-- - -
-1700 800 - - 900 1000—— 1100 1200 1300~ i AASARAAL Y 4 AAAAAAALTN
- RAAA~ . Ay A\ —ALALALAA
3 W S——— ‘
-4
injector Liner OD 8.625” — 1654mKB MD
W W e vy ST Wi, W o v M W Wy e Syt ST W MW e vy BT W, W T V|
C O TD:
1658mKB MD
- Casing Shoe_—_ _7§8_m_K_B_I\_/II_D _____________________________________________________________________________________________ ‘
ol N PRI = a7 T T PRI D s T T PRI = sl INET OB S GOMBMD S, T T Ll e A
ESP — 526.9 MD (407.7mKB TVD)
(ESPl) "Bubbie tube OD 0.375” - 510.7mke MD (405.3mKB TVD) _ _ ™
P/T Gauge — 516.9mKB MD (391.8mKB TVD) Lx Data Guide String OD 2.06” — 1644mKB MD (421.5mKB TVD) ;e o
O
Il SCreen =80 MKE VD PR g ! "\ do o oW s TP T g™ 7| 7 i 4 o P B i 1 2 R TP I S T e R R b |
p roducer 40 Point Fiber Optics — Distributed from 812MD to 1634mMD
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Well Pair
101-17 (101-06)

Horizons
- , ~ =WAB
/" =TopResSeis
" =BHL

Picks

@ = Casing Point

Gamma Ray Color Scale (API) Integrated Seismic Trace
Sand = T

150

1 A
e ConocoPhillips




Well Pair

Reservoir quality P16-OBB Piezo
s " / N eL&fin‘ in san iltstone \= Limestone. Massive, Shale = b = e P
' ) _ /' // ) ) = ud (':iq ted | Xﬁm 2= Marlstone \ j/ <
\\\0'\: : )) ) 4 3
4 5 :- Bil ;
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o 2B
o
- /\\
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i M B 3 il i

5 Qk
o) NS -
\_
s ]
Offset Pad 101 - pair 16 m distance ¢ \ertical offset (meters above prod) lateral offset (left right to producer)
8
[T 2dhind. ) \ (11 \
‘ M IY TP PP TT T A LT Treem L Al T 11 1111 T —
~ 5 114 [T1Y
E 4
!
¢’
5 0 AddL,,, & AAAA. A
-1700 800 -~ 900 1000—— 1100 1200 1300~ 1400—— - - - 15000~~~ - - -~ 1600
2 yeewyvyy
3 A4
-4
injector _
W W ey ST e W W o e S e W e ST Liner OD 8.625” -~ 1748mKBMD __________ A
C O TD:
1752mKB MD
- Casing SO a0 MK AN DI P bt o e g 2, okt P ¥ T Ser e~ N i R BT S S R e ey ‘
C ol N PR - r T Sen, T T N PR v s, T T PR -+ Sl iNeT O LSRG B MD S T T L A
Heel string OD 5" — 737mKB MD (420.7mKB TVD)
Toe string OD 2.875” — 1734.8mKB MD (420mKB TVD) TD:
(O1765mKB ML
I SCreen =807 KB, IVD TP W s 7 i e i B iy 1 R i B g s 3 R P I B e R N
producer
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Well Pair
101-18 (101-07

Horizons
~ =WAB
/" =TopResSeis
" =BHL

Picks

@ = Casing Point

Gamma Ray Color Scale (API) Integrated Seismic Trace
Sand Low . il B High

150 Impedancss
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Well Pair

uuuuu

,WIRE RT90_1 EVAL | CMR VSH LV_1
OHMM 2000 wv

GR RE.RT90 1 VAL_MCMR.BV\N (I__V_l
02  OHVM 2000 T VN 0
WIRE.GR 1 WIRE.RT90 1 EVAL MCMR.PHIE (LV_1
0 GAPI 150 02  OHVM 2000 TV 0

380 .
-280 }¢

o e e J

= ot=gts g

390

270}

[ e Sl Sl il il e

410

420

240
i 430 |
-230
é 440 Leies-bosh
200l
{5 =

} ConocoPhillips




101-18-OBE

1AA021308307W4

| WIRERILD 1 EVAL MCMRVSH GLV 2
GR ‘ AL_MCMR.BW _(fLV 2
0.2 OHMM 2000 1 VIV 0
WIRE.GRDI_1 WIRE.RILD 1| EVAL MCMR.PHIE_GLV 2
0 GAPI 150 0.2 OHMM 2000 1w _ o 30TCs
= 200 T 280.3 mASL
:3(5() e e [ ] <(--
IR ((:
280 b= ::} D Installed TC string on July 1, 2011
870 i = No data available — under investigation
270138 <
| AN <«
380 o <]
LR R
Ly <
260 s
390 2Lt o
B —
250 {31 p
400 1 Vo p
X ((:
Ve s @ 'njdepth 234.4 mASL
-240 1 a0 ((:
410 TR <~
4(___
] < 2368 masL
420 230 e @ Prod depth 228.6 mASL
-220 E:-l-'- 36 m (not ranged)
430 Eafih

L
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Well Pair
101-19

Reservoir quality

280 320 360 400 440 480 520 280 920 960 1000 1040 1080 120 1160 1200 1240 1280 1320

D‘v- 'I
RO iy ), &Il s—pe! IV '
- VI 8

o
Devonian
200 840 820 920 960 1000 1040 1080 1120 1160 1200 1240 1280 1320

= Wertical Offs=t [m} Lateral Offset [m} = Diagonal Offset (m)

)

B
s
5
a
3
1
]

injector Liner OD 8.625" — 1550mKB MD
Toe string OD 4.5” — 1521.5mKB MD (416mKB TVD)

O TD:
1555mKB MD

Liner OD 7" — 1568.0mKB MD
ESP —517.83mKB MD (406.6mKB TVD)

_ ‘ Bubble tube OD 0.375" — 504.6mKB MD (410mKBTVD)
P/T Gauge — 525.1mKB MD (408mKB TVD Lx Data Guide String OD 2.06” — 897.09mKB MD (425.5mKB TVD) 1573mKB MD
- asing Shoe: 679mKB MD
p roducer 40 Point Fiber Optics — Distributed from 434mMD to 1535mMD
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Well Pair

101-20

ESP Conversion- July 3, 2014

Reservoir quality

440 450 520 560 S00 G40 680 720 760 200 240 &0 820 960 1000 1040 1080 1120 1160 1200

1240 1280 1320 1360 1400 1440 1480 1520

248
are

ore

Q
=+
o~
. Gamma ray [gAP| =)
' 1 N M) ' i B |F
a0 - Coarse_sand
- 1 | i Miediiam sand
> i ] ' | l ““ \‘ st i
3| AT [ | we i B s
& {Me ' B
50 I Caroonae
B Erecciz =
- ] i c= 1
= ] B [ Code 10 L =
o [ cos 11 -
0 [ Cementzd
T T T T T e T T
440 450 520 820 960 1000 1040 1080 1120 1160 Diewpnianz4p 1280 1320 1360 1400 1440 1480 1520
Offqp - Vertical Dffset [m) Laters| Offset (m)] = Diagonal Offset (m) |
L -
5 L ST PP
. =l ammEEZgEE T .y -
SEmnet .". e e a i eem et T e e T T T PP T T TT PRI Lolelelsisiialale ettt P ammm===a, ammmm=
a
E s
£ 2
S
1
o s +
500 BOO. 1000, 1200 1400 1800,
1 Lewtasaas w00
<]
-]
|

|| i LR Rt~ Ve i T e - S e IV R - Liner_OD 8.625” - 1623mKBMD__________ _d

Heel string OD 7" — 707.44mKB MD (418.7mKB TVD) Toe string OD 4.5" — 1601.67mKB MD (417.2mKB TVD)
@ O TD:
______________________________________________________________________________________________________ 1628mKB MD
Il Casing Shoe: 769.5mKB MD ™|
s Liner OD 7" — 1648.0mKB MD |
Heel string OD 7" — 731.9mKB MD (424.5mKB TVD) ™

Toe string OD 4.5” — 1625.9mKB MD (422 mKB TVD)

1650mKB MD

| ESPU Bubble tube OD 0.375” — 536.55mKB MD (410mKBTVD)
O

P/T Gauge — 899.9mKB MD (425.5mKB TVD) Qutside Toe Ins. string OD 1.97” — 1612.9mKB MD (421.9mKB TVD)

B C.sing Shoe: 778mKE MD q

producer




Infill Well

101-21

Reservoir quality
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. Devonian
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0 4Bb S0 B0 600 4D BBD A TRO 00 M40 B30 %E0 %60 1000 1040 1080 1920 1160 1200 120 1280 1320 1%0 1400 1D 4B 1520
Liner OD 7" - 1626mKB MD
W AR el AN i o ARG ) UASEAREE 131 Eo LA 4
Prod. string OD 3.57 - 601.7mKB MD (416mK8 TVD) Injection Guide String OD 3.5" — 1607.5mKB MD (422.5mKB TVD)
Bubble tube OD 0.25" — 582mKB MD (414.5mKB TVD)
C O 1o
PCP Jointed Rods Inside Guide String OD 1.0” 1632mKB MD
.Woe_:_ﬁlinﬁé DY R e T T R s T T TR R e L R | R S ‘
producer
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Infill Well

101-22

Reservoir quality

M0 480 500 %0 600 o0 6RO A TeD 800 G40 830 40 %0 1000 1040 1080 1120 1160 1200 1240 1280 1320 %0 1400 440 1480 1520
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=
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B 0 B0 B0 B0 TN TR B0 S0 80§D S0 100 140 080 1 180 100 140 180 10 £80 0 140 e 150
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e
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=

Liner OD 7" — 1587mKB MD 4
Prod. string OD 4.5” — 564.1mKB MD (415mKB TVD) - . ,
Injection Guide String OD 2.37” — 1567.6mKB MD (421mKB TVD)
Bubble tube OD 0.375” — 545.5mKB MD (413.7mKB TVD)
C O 1o
PCP Co-rods P/T Gauge - 546.5mKB MD (413.8mKB TVD) Inside Guide String OD 1.0” — 1550mKB MD (421mKB TVD) 1592mKB MD
| I e e e | i R o L - 7 | i o - 7 | e o U N T | R ‘
producer

J ConocoPhillips




Well Pair

Reservoir quality 1O 1-24

Earth Model (Dec 2012)

VORI | () P T I
ATV V)| L L IR RRE B U I L

Drewdmniamn

= Vertical Offset (m) Lateral Offset (m) - Diagonal Offset(m)
Offset=
s S oy
; N —
¢ S N
e ———
£,
8 — . ~ |
injector :
P - e o N e W A e e S W W T ey e W Liner. OD 6.625” = 1860mKBMD __________ |
Heel string OD 4.5" — 881mKB MD (402.7mTVD) Toe String OD 3.5" — 1843.56mKB MD (410.2mKB TVD)
C O TD:
_______________________________________________________________________________________________________ 1865mKB MD
I C:sing Shoe — 1016.6mKB MD
= T L S e e T T TSl S8l TS T LIPS e T S8 oy T OD616268 BB MKB MDD - L Il |
Heel String OD 7” — 847.19mKB MD (408mKB TVD) Toe string OD 4.5" — 1808.8mKB MD (416.4mKB TVD)
Bubble tube OD 0.375” — 916.8mKB MD (416.3mKB TVD) Outside Toe Ins. string — 1797.96mKB MD (416.4mKB TVD) TD:
. P/T Gauge — 05717 O1842mKB ML
IlScreen=897MKE MD! irtg i gl Lo s ey SRR, P AT TR e, PR S T T Lo R st Ty A
p roducer 40pt LxData String — distributed from 925 to 1797.96mKB

4
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) ConocoPhillips




Well Pair
101-24

Gamma Ray Color
Scale (API)
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Well: 10011 1408307W400

[Company COMOCOPHILLIPS CANADA RESOURCES | Logged by | To | BIT SIZE |

ConocoPhillips

DaTE 2011 —Jan—23 UNKNOWN 481.00 200.00
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Well Pair

101-25

DEP‘THI FRESISTIVITY FOROSITY
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Well Pair
101-25
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| N =TopResSeis
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Gamma Ray Color ’ .
Scale (API)

150
140
120
120
110
100
— a0

9\ ) <P
e ConocoPhillips




Well Pair
101-25

Reservoir quality Wellpair drilled July 2013

T —— ¥ - Mg
AN W By EEFE

= Vertical Offset (m) Lateral Offset (m) - Diagonal Offset (m)

injector .
Liner. OD 6.625” — 1864mKB MD

Toe string OD 4.5” — 1841.14mKB MD (414.8mKB TVD)

O TD:
1869mKB MD
A |

Heel string OD 7" — 828.5mKB MDN$406mKB TVD)I_ Toe string OD 4.5” — 1848.88mKB MD (415.6mKB TVD)
Bubble tube OD 0.37” — 890mKB MD (411.7mKB TVD itsid ing 8MKB MD (415.6mKB D TD:
:
P/T Gauge — 928.1mKB MD (415mKB TVD 1874mKB MD

Screen : 961mKB MD

p roducer 40pt LxData String — distributed from 938.9 to 1838.17mKB

Conocglshiliips




Well Pair

101-26

Reservoir quality

R FlL TS o w. .  _OE
L T e T - N

Deworilam

= Vertical Offset (m) Lateral Offset (m) = Diagonal Offset(m) ‘
Offset ¢
N
7 \
Y
. B e —_— J——————
; —— R —— ——
E 3
g =
injector :
BT W T vy S e W M e o P gt e W M P gy ST W Liner OD 7" -1734mKBMD__ ____________ |
C O TD:
_______________________________________________________________________________________________________ 1739mKB MD
Il C:sing Shoe — 892mKB MD 2|
e N e e RN s T SR e Tiner: ODLIYE SR KB MD EF SHar T e A
Heel string OD 7" — 752.1mKB MD (410mKB TVD) Toe string OD 4.5" — 1731.5mKB MD (420.7mKB TVD)
Bubble tube OD 0.375” — 820mKB MD (416mKB TVD) Qutside Toe Ins. String — 1720.6mKB MD (420.6mKB TVD) TD:
. P/T Gauge — 860.9mKB MD (418.7mKB TVD) Or1755mKB MC
-Screen T EEND) " b - e PR e G o Wt 3 ¥ L e e s B T L i e T S L s s A L R ‘
p roducer 40pt LxData String — distributed from 866.3 to 1720.6mKB

1
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i
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Well Pair
101-26

Gamma Ray Color
Scale (API)
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Surface = Subsurface
Naming Convention Well Pad 102
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Well Pad 102 — Phase 1A
Wells Vertical Offset

102 - pair 11
—=—102 - pair 03

—#—102- pair 13 102 - pair 12

Pad 102 —— 102 - pair 14
vertical offset between —%—102 - pair 10 —e— 102 -pair 05 —+—102 - pair 04
producer and injector 102 - pair 02 102-Pair01 =102 - pair 15

A
VA AL AN A

VAR *7*» [

| se—

T,

6 \
P 2
< :
E s X A 2 S
5 ‘ \ L -
4 '
N
3
2
1
0
500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700
T > o
H ConocoPhillips




Well Pad 102 — Phase 1B

Wells Vertical Offset

Pad 102 Phase 1B
102-08 102-09 —%—102-16 —e—102-17 —+—102-18

Distance between producer and injector —8—102-06 —e—102-07

(offset vertical and horizontal)
9 P M-t \
8 N ‘ !
\ ¥
. ] ‘* , e | .
W W‘ EvEeY A )
’ o 5 /
\} ‘. f  ace s 29 &“ (e ‘fz /\
‘ ‘ ‘: | R W\ A %‘ Y I
6 ) ‘.v‘ R, /) g-s—w'.' SN b/ F .P“‘ i’ SIS 6“; A0 w7 S ""‘-“ ,;'4 wo 7
‘ R ! X - ERY e S s"
f t " ‘r A ‘ | Ty ’
K N D
g 5 IR . X =
o]
2
o)
4
3
2
1
0
600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000
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e
i
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Well Pair

102-01

Reservoir quality

imestone

fine grain sand

[ ] Siltstone

[_1} Mudstenebréeceia
27

[2-] Ve
S

bd defminated IHS

Marlstong

\ = radial distance < \ertical offset (meters above prod) lateral offset (left right to producer) \

Pad 102 - pair 01
; N |
] = TS 2 sejsn,,
24 el T L
£3 d vy
32
53 | U Sl -
'%800 900 ~1000 1100 ~1200 1300 ~ 1400 1500 1600
Ryl \ | \ \ \ \ \ |
-3
2l \ \ \ \ \ \ \ |
injector ;
BT S e e e W i e e e A T ey S W WINErT OD 81625 e I5ATMIKBIND T o T o
Heel string OD 4.5” - 789.9mKB MD (425.9mKB TVD) Toe string OD 2.875" — 1520.5mKB MD (425.9mKB TVD) D
C O 1549mKB MD
|| Casing Shoe_—_ ?355_m_K_B_I\_/Il_) _____________________________________________________________________________________________ A |
W ST e L TN TS e Sl SR T L ISl S0 Tl eT, QDI S AUTIOR VD b SR L i o
ESP — 641 MD (418.00 mTVD)
(ESP{) Bubble tube OD 0.375” — 626.9mKB MD (414.8mKB TVD) TD:
P/T Gauge — 641.6mKB MD (417.5mKB TVD) Ins. String 1J OD 2.063” — 1183 MD (431.00mKB TVD) 1706mKB MD
s S867MKB MD! Wria gy g, ot vy LSO, s R TN LN B, T R ST T L TR i T T e N
o dt 40 Point Fiber Optics — Distributed from 259mKB MD to 1179mKB MD
producer

1
T
e
i
T
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Well Pair
102-01

Horizons
~ =WAB
/" =TopResSeis
" =BHL

Picks

_ \sersicen
7GR HE GB

. — v+
W GH: 4mes m EeChab Ly g

@ = Thermocouple
@ = Casing Point

Gamma Ray Color Scale (API) Integrated Seismic Trace
Sand Low | &8 & High
150 impedances Blinpedance

1 A
e ConocoPhillips




Well Pair

102-01
102-P0O1-A

100031208307W400
AR_W5H
B vy decimol
QD”B z A Z0@a ] Rk ]
AR_GR [ FHF 9@
@ nle 15@’%&%@5% ZHRE
—e|$':

0- Edge well, radial distance <4 m
at the heel and toe

1- low CPV

2- Poor quality at the toe

3- No monitoring

@ Inj depth 235 mASL

® Prod depth230 mASL

9\ ) <P
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Well Pair 102-02

TC String Inside Toe Tubing

Reservoir quality

Very fine;grain sand iltstone i Vassive Shale

Mud dominated IHS udstone preccia

Pad 102 - pair 02 \ m radial distance + vertical offset (meters above prod) lateral offset (left right to producer) |
8
7
6
5 1
T 4
z3
b2
£ 1 4
) _ - __ - - Ak A Aa s aaadhdg | sAal |
:2750 850 ~ 950 1060 "7 T 1150 1250 1350 1450 1550 1650
3] | | |
31 | | | | | | | | |
injector ;
P o - T e R e W W A T g M o s N AT e o L INETT O D 81625 b L612MIKBIVID el e |
Heel string OD 4.5” - 693.7 MD (422.9mKB TVD) Toe string OD 2.875” — 1585.4mKB MD (425.7mKB TVD) 1612;'1:8 3
C O
-_Casing Shoe_—_ ;E;Z_m_k_B_I\ZIS _____________________________________________________________________________________________ D |
ST IS e ol ST S el S e ST L IS e S8 o AN O DS 6220TIOB MD ot ST L |
ESP — 707mKB MD (429.9mKB TVD) -
(ESP() Bubble tube OD 0.375” ~695mKB MD (429.3mTVD) Tail pipe OD 4.5 —726MD to 1466MD TD:
P/T Gauge — 716.3mKB MD (430.2mKB TVD) Ins. String 1J OD 2.063” — 1573mKBMD (429.8 mTVD) 1622mKB MD
EScreent=770MKE MD! i i, st Oy Lol e, LT TS LR, T s T T LR R, e Ty A |
LR o 40 Point Fiber Optics — Distributed from 705mKB MD to 1590mKB MD
producer

1 JI“ V’ g
T ) ConocoPhillips




Well Pair
102-02

Horizons
~ =WAB
/" =TopResSeis
" =BHL

Picks

@ = Thermocouple
@ = Casing Point

Gamma Ray Color Scale (API) Integrated Seismic Trace
Sand :

150

1 A
e ConocoPhillips




Well Pair

102-02

18807 1208307W400 [SSTVD]

s B
“'abbAchA kAl G5 abbAckd bAlr
T Gast ] ES:E__ 1 T Gas .
HGasci | == — . T Sees 1- medium CPV
TEIt Seot TEit

275 2- Poor quality at the toe

2?0—5— .
3- variation of NCB

- 2657

TpResSaisds — E iTpResSeis 4' NO mOHItOI'Ing
TopCantBit 3 TopContBit

255—5
: Z

2457

4N
@ Inj depth 237 mASL

BComntBit o i ; . ngnteit
T an = ] it
ElaseFiesSei“[F = = aseResgéqg depth232 mASL
= Uné‘é E Dewl ng

~2257

220—5—

-215—5

211 :Fz
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Well Pair 102-03

Reservoir quality

Producer With Straight Cut Liner

"

.

=

=

|||||

AN /2

Pad 102 - pair 03

o

\Sf\le
\
Soe
7

)
K

W/ AAECEN
Somng

T 250

1245

z24@

10
Offset 2 .:'l.mh.il'l'l"l'l.q.. -
i * . '.;‘
f: v *ITepee *00 400 00!00 ** ¥y &S £3E1 0 9900007000 T 000040t
2
0
'2?[}0 800 S00 1000 1100 1200 1300 1400 1500 1600
-4
% ] | ! SUTTLTUUTUTUYYYYY 1 ) L
-8 I oY ! | | |
10 | | | | I |
Iniector e e SR o el = R P U T gty = WA P VR T sty = N Liner OD 8.625 - 1532mKBMD. __________ y
Heel string OD 4.5" — 642.8mKB MD (421mKB TVD) Toe string OD 2.875" — 1510.7mKB MD (423.5mKB TVD)
C O TD:

ESP — 654.1mKB MD (428mKB TVD)

ESP{) Eubble tube OD 0.37" - 524.2mKB MD (415.8mKB TVD)

P/T Gauge — 525.4mKB MD (415.9mKB TVD)

-_Casing Shoe: 678.8mKB MD
producer

40 Point Fiber Optics — Distributed from 275mKB MD to 1269mKB MD

1533mKB MD
]

J Conocc;lghiliips



Well Pair 102-03

Producer With Straight Cut Liner

Horizons
" =WAB
~.”" = TopResSeis
" =BHL

Picks

. = Thermocouple
. = Casing Point

Gamma Ray Color Scale (API)
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Well Pair

102-03

-P0O3- -P03- 102-P0O3-E : :
102-P03-OBA }£o§12§273w452 1AR0B1208307W140; EU::JPH : 0- producer with straight cut
s e w5 || liner, radial distance > 7 m
RyZ SURM-PhiaSH
g M wa e P o 4 || 1- medium CPV
L Lah
&' f 2- poor quality at the toe
g Tl 3- variation of NCB : 25 m (toe)
- W\ |l to 33 m (heel)
1 -':5 L 4- no barrier/baffle issue
g i e
{ _‘.l T 5- possibility to run thermo in
S A - o5 102-P03-OBA to monitor
34N it = S interference with TZ
) ‘ 55T . v ‘: Inj depth 238 mASL
;‘ o Prod depth233 mASL
ﬁ ' : T S - :
_.--§ 255 | |H’ : Ex 4
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102-03-OBA
(14-1-83-7)

OBS well not equipped
Possibility to run thermocouples
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Well Pair 102-04

Fiber Optic

P04-OBA TC
258

3 - | '/al

e \ertical offset (meters above prod) lateral offset (left right to producer) |

m radial distance
8
7 | |
g -—.'—‘m'-'—. 'y e . I S oe
7 4 "_'!‘ '!'.-l-i-"'!"'.. m-
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¥ 2
- Aay | L aAAgs
< 0 — N i FUVVYVV Ve
:;650 750" © ) — 850 950 1050 -7 1150 1250 1350 1450~ 1550
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4] | | | | | | | |
Injector —— Liner OD 8.625” — 1485mKB MD Py
Heel string OD 4.5” — 579.6mKB MD (422mKB TVD) Toe string OD 2.875" — 1442.1mKB MD (424mKB TVD)
@ O b
_______________________________________________________________________________________________________ T485mKB MD
Il C:sing Shoe — 634mKB MD D |
ST IS e ol ST T el S ey ST L IS e S8 ) TN T O DS 9GITIOB MD ok ST L |
ESP — 512.2mKB MD (418mKBTVD)
( ESP() Bubble tube OD 0.375” —504.8mKB MD (416.4mKB TVD) -
P/T Gauge —518.5mKB MD (419mKB TVD) Ins. String 1J OD 2.063" — 1473mKB MD (428.97mKB TVD) 1498mKB MD
BlScreent=6220MKE- VD i i, st O Lol e, LT TR LR, T S T T LR R, T Ty A |
LR Yy 40 Point Fiber Optics — Distributed from 510MD to 1465MD
producer
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Well Pair
102-04

Horizons
~ =WAB
~.”~ = TopResSeis
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Well Pair

102-04

0- Inj and prod with fiber optic and TC,
low radial distance <4 m (mid)

1- medium CPV
2- poor quality toward the toe

3- Variation of NCB : 25 m (toe) to 30 m
(heel)

4- Baffles issue
- 10 m above inj at the 102-P04-A)
- 15 m above inj toward toe

5- Monitor baffle at 102-P04 (OBS well at
18 m)

6- Monitor temp distribution along well
with fiber optic
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102-04-OBA
(2-12-83-7)

Since Feb 20, 2009
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102-04-OBA
(2-12-83-7)
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102-04 OBA

Temperature vs. Depth

| 102-04 COBA |
290 @ Inj elevation
@ Prod elevation
285
—o-1-Feb-14
280 —a—1-Mar-14
o-1-Apr-14
275 —e—1-May-14
ot untd TC string replaced Mar 24,
270 2011.
—e—1-Jul-14
o 1-Aug 14 Temperature anomaly since
5 28 April 2009 due to fluid inside
< o 1-Sep-14 wellbore. Not able to dry the
= 280 o 1-Oct-14 hole because of the presence
g o 1-Nov-14 of afish.
= 255
o o-1-Dec-14
250 o-1-Jan-15
245
240
237
235 ?
‘ 233
230
225
0 25 50 75 100 125 150 175 200 225 250
Temperature (deg C)
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102-P04-D
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Well Pair

Reservoir quality

7)) ) ) ) B ImgEnE ) s )\ NI | yy
/ ( u ;- (- Mudlsfone -= Marjstgne - el -

N L g . I P T € LB
R 0 Tl
SRS e SsEs 5

—
= 5 240

+235
29Mm
Offset Pad 102 - pair 05 | m radial distance + \ertical offset (meters above prod) lateral offset (left right to producer)
8
7
g ] * ‘“L' 1
7 4 setd ey b
-3
i 2 Sy
°_? fa, i : V' .
2600 700 800 900 1000 1100 1200 1300 1400 1500
3] | | | | | |
2 | | | | | | |
injector .
B e e e SR W W Y et B W W o ey ST W AINE QDG A 46 AMKE MO T e |
i " TD:
Heel string OD 4.5” — 610mKB MD (420.5 mKB TVD) Toe string OD 2.875" — 1347mKB MD (422.3mKB TVD)  1464mKB MD
C O
-_C_asing Shoe = 60AMKE M DRI bt =l s SN i e, b1 | el TR T e 1 S N T e LT e LA R |
== LR e e L R T T T I R e e LINSE ODRE SR AN B MDD £ =5 Il A
ESP — 543mKB MD (423.9 mKB TVD)
[ESP() Bubble tube OD 0.375” — 535.9mKB MD (422mKB TVD) TD:
P/T Gauge — 552MD (424.2mKB TVD) Ins. String 1IJ OD 2.063" — 1477mKB MD (427.4mKB TVD) 1478mKB MD
S - B0 T KOV IR Sl o= T o I e e S e T R S T T L e
BliScreen - 40 Point Fiber Optics — Distributed from 420MD to 1430MD N
producer
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Well Pair
102-05

Horizons
~ =WAB
~.”~ = TopResSeis
" =BHL

Picks

@ = Thermocouple
@ = Casing Point

Gamma Ray Color Scale (API) Integrated Seismic Trace
Sand T T
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Well Pair

102-05
102-P0O5-E _MR_YSH
1AC081208307W400  ypz S v
ar
AR s ﬁfﬁﬂf,z - 788R ] ]

] APl 158 J0a8

1- medium CPV

2- Excellent sand quality along
well

4- Baffles issue (5 meters
above injector)

5- Edge well (until additional
drilling)

6- No monitoring

Inj depth 239 mASL

Prod depth234 mASL

} ConocoPhillips




Well Pair

102-06

estone HHM Massive Shale

[ siltstone
1 Mudstone breqgi

Very fine grain sand
E= wmud dominated IHS

flstone
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8 L
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3] | | | | | | | | | |
S m | | | | | | | | |
injector i
BT S - T s e W T A et MR W W AT ey e W MBI ODI61625 s TABIE MDA WL il - e V|
Heel string OD 4.5” — 562.7mKB MD (415mKB TVD) ) ™
Toe string OD 3.5” — 612.4mKB MD (417 mTVD)  Ins. String OD 1.25" — 1438 MD (421mKB TVD) :
. D 1487mKB MD
BTG Shoe 6 15mKE MDERESE. [ el o i) i 40Point Fiber Optics - Distributed from 483MD to 1303MD N
Il T I e i T T Tl Sl PN T L TPl S oy T TIET ODIGI625HIFO0M KB, MD ST b EnlE -
ESP - 505.2mKB MD (410mKB TVD)
(ESP() Bubble tube OD 0.375” — 499MD (408.6mTVD) D:
P/T Gauge — 513MD (411.4mTVD) Ins. String IJ OD 2.063" — 1472 MD (426.6 mTVD) 1506mKB MD
s FE0BMKE VD St S i, oRotes TNy Lo, PR DR L E RO T RS N LR Rl ey BN
L o 40 Point Fiber Optics — Distributed from 509MD to 1349MD
producer
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Well Pair
102-06
#

Thief Zonm

"'-‘._
e —— -‘-‘-I

Shale plug

-
ity s
IR E RN |

B e T e  — i

. ok
ich g (
Conocc;lghiliips

. = Casing shoe
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Well Pair

102-07

. . HmIl\plreorj)ff]inaezér:igﬁrga?nd [ Ssiltstone BESE Limestone HE Massive Shale
Reservoir quality , e
_ B Mmud dominated IHS [ Mudstone breccia @E_ Marlstong .. mas
1L — P | -
- - N = =i ="
T e -
g s B ::: S . -
Offset . _ _
Pad 102 - pair 07 | m radial distance + \ertical offset (meters above prod) lateral offset (left right to producer) |
- 8 AL FP— | | | | | | | '
6 L a0 s%s%s00 000
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C O TD:
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e = IR = e e [ R S e R e Sl ner OBV SRIo2bIN DA e T e, T T |
ESP — 492mKB MD (409mKB TVD)
[ESP() Bubble tube OD 0.375" — 483mKB MD (406.6mKB TVD) TD:
P/T Gauge — 499.4mKB MD (410mKB TVD) Ins. String 13 OD 2.063" — 1487 MD (425.2mKB TVD) 1530mKB MD
Il SCreen - 620rKE VD IR, 1 P i s A NS . 1 P i e S DRSSl e S e R A L
40 Point Fiber Optics — Distributed from 487mKB MD to 1483mKB MD ~
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Well Pair
102-07

Horizons
~ =WAB
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Gamma Ray Color Scale (API) Integrated Seismic Trace
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Well Pair

102-08
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injector .
| T T i < Tl g e [ Ty e Ulbsnn e, 1 S o R i o), [ Liner OD 8.625" - 1585mKBMD__________ |
Heel string OD 7" — 665.4mKB MD (412mKB TVD) Toe string OD 4” — 1560mKB MD (412mKB TVD)
C O TD:
_______________________________________________________________________________________________________ 1589mKB MD
-Lasing Shoe — 716mKB MD
B TR T T T T PR S S T T T PR = S gL TIET OB SR 69 MBIMD T, T Tl W A
ESP — 508mKB MD (403mKB TVD)
( Esp() Bubble tube OD 0.375” —495MD (400.7mKB TVD) TD:
P/T Gauge — 520mKB MD (402mKB TVD) Ins. String 1J OD 2.063” — 1576 MD (421 mTVD) 1601mKB MD
Screent= (00MKB VDR BRI ST " e o oWy P R iy 1 | g 4 G TP By, | e 5 BT RPN i 7 1 g 4 SR
= 40 Point Fiber Optics — Distributed from 506mKB MD to 1555mKB MD >,
producer
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Well Pair
102-08

Horizons
~ =WAB
~.”~ = TopResSeis
" =BHL

Picks

@ = Thermocouple
@ = Casing Point

Gamma Ray Color Scale (API) Integrated Seismic Trace

Sand Low : High
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Well Pair

102-09

baw_Kellprei 182 Foir@dg
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C O
- Casing Shoe_—_ 353_m_K_B_I\_/II_) _____________________________________________________________________________________________ ‘
== LR e e L R T e O T I R s e e LN OD/E 60U KB MDD Ebs. =" vl A
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[ESP() Bubble tube OD 0.375” ~520.6mKB MD (403.7mKB TVD) TD:
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Il Soreen 707 Sk D P S L i e e e g N N g T T L D |
40 Point Fiber Optics — Distributed from 519mKB MD to 1660mKB MD
producer
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Well Pair
102-09

Horizons
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" =BHL
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@ = Thermocouple
@ = Casing Point

Gamma Ray Color Scale (API) Integrated Seismic Trace
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Well Pair 102-10

Straight Cut Liner

ESP Conversion- Nov 17, 2014
{ K{’/
‘\ \S )\\\-2%
/ / ’/
\\\ \\\ +235
N\

Reservoir quality

EE
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lateral offset (left right to producer)
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Well Pair 102-10

Straight Cut Liner

Horizons
~ =WAB
/" =TopResSeis
" =BHL

Picks

@ = Casing Point

Gamma Ray Color Scale (API) Integrated Seismic Trace
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Well Pair

102-11

Reservoir quality

P11-OBE
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prod ucer 40 Point Fiber Optics — Distributed from 556mKB MD to 1476mKB MD
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Well Pair

102-11

Horizons
~ =WAB
~.”" = TopResSeis
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. = Thermocouple
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IBECHSNS F=CB_2 ps w—
| .

Gamma Ray Color Scale (API)
Sand

150

T > o
H ConocoPhillips




Well Pair

102-11

102-P11-OBA 102-P11-OBB 102-P11-D P11- _ PADIO2layout
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_PRVSH Q wetie
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X 4 AL J00 =
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1l e 15 wells
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; ........ JANNEDNE g 5T (9 « 7 m above injector at 102-
- — — P11D
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102-11 OBA

Temperature vs. Depth
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102-11 OBA
Piezometer Plot

102-11 OBA Pressure Vs. Time
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Piezometer Plot
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102-11 OBE

Temperature vs. Depth
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Piezometer Plot
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Temperature vs. Depth
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ESP — 529.8mKB MD (400.5mKB TVD)
[ESP[) Bubble tube OD 0.375" — 523mKB MD (400mKB TVD) TD:
P/T Gauge — 540MD (402mKB TVD) Ins. String 13 OD 2.063" — 1799 MD (428mKB TVD) 1830mKB MD
_______________________________________________________________________________________________________ -

40 Point Fiber Optics — Distributed from 536mKB MD to 1746mKB MD
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102-18

Horizons
" =WAB
~.”~ = TopResSeis
" =BHL

Picks

. = Thermocouple
. = Casing Point

Gamma Ray Color Scale (API) Integrated Seismic Trace

Sand

150

Low 8 £ High
Impedance fifipedance
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102-18 OBE

UHl: 18@A4@1833@7H400 (4'1'83'7)

Maomez B4-81]

ELE¥: KB 634.9 METERS
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Metet’sﬁh’leters.z ZEEE_.ETvNS%Fm_ul_E'
MO Coliper Typss__ FLAS D33
125 375 B.z FAB@ . Gesv decimol @
D Sand e =
Sand Dominated IHS
. Mud Dominated IHS ; é{ 30TC
. 1 271.4 mASL
. Mudstone Breccia
.I Mudstone ' ,
(—
h
i <
1 h
h
r . ok B (—
1 J <
| i : ) Inj depth 242 mASL
L I %l- () Prod depth236 mASL
i q% i D —
(—
h
i <
227.9 mASL

} ConocoPhillips




102-18 OBE

Temperature vs. Depth

280 102-18 OBE ‘— e Inj elevation sov
O .
o o Prod elevation ]

275 g —e—1-Feb-14 TC string replaced June27, 2011.
270 - —o-1-Mar-14 ! Because of ground condition
- L) - .

% o-1-Apr-14 and according to reservoir
o65 —e—1-May-14 ranking list, 102-18 OBE surface
'_g —e—1-Jun-14 Wt Surm Facies connection was completed Feb.
2012
260 g —o—1-Jul-14 2260 Coarse Sand
g —o-1-Aug-14 Madum Sans TC communications lost in
~ 255 4. ¢ o 1-Sep-14 s March 2013
-
2 g o 1-Oct-14 wecoi
(e ]
E 250 10 o 1-Nov-14 -250 siHs
c (o]
:g o-1-Dec-14 MIHS
[v]
3 243 o-1-Jan-15 Mson
w 242 Camonate
240 -—g -240
235 P58
230 2%
225
220 220
215
0 25 50 75 100 125 150 175 200 225 250
Temperature (deg C)
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Well Pair

102-21

Reservoir quality

:
-
I 00 VO g5 TN 5

producer

. Liner OD 6.625” — 1539mKB MD ‘

C Heel string OD 7" —783.86mKB MD @)
Liner OD 7" — 1632mKB MD

PCP|) Progressing Cavity Pump — 770.48mKB MD

Bubble tube OD 0.375” — 756.4mKB MD

Lxdata pressure/temperature fiber optic coil.

4
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Well Pair
102-21

Horizons
S =WAB
" =TopResSeis
~" =BHL

Gamma Ray Color
Scale (API)

150
140
130
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Well Pair

102-22

Reservoir quality

Devonian
producer

. Liner OD 6.625" — 1539mKB MD ‘

Heel string OD 7” —670.46 mKB MD

@)

. . TD: 1589mKB MD
(PCPO Progressing Cavity Pump — 653.92mKB MD
Bubble tube OD 0.375" — 641.94mKB MD

Lxdata pressure/temperature fiber optic coil.

1
T,
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i
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Well Pair
102-22

Horizons
" =WAB
" =TopResSeis
" =BHL

Gamma Ray Color
Scale (API)

150

140
130
120
110
100
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Pilot
Instrumentation Summar

= SAGD Wellpairs
=" Thermocouples in producers and injectors
= Bubble tubes for pressure measurement on producers
= Blanket gas for pressure measurement on injectors

® Observation wells . _
= 13 total %

A 'TQ\\. o

9\ ) <P
e ConocoPhillips




SAGD Well Pairs BHP

A Well Pair B Well Pair C Well Pair
Chamber pressure Chamber pressure Chamber pressure

Date (kPa) (kPa) (kPa)
Feb-14 1701 1693 #N/A
Mar-14 1717 1662 #N/A
Apr-14 1705 1655 #N/A
May-14 1634 1644 #N/A
Jun-14 1638 1642 #N/A
Jul-14 1637 1647 #N/A
Aug-14 1640 1651 #N/A
Sep-14 1641 1659 #N/A
Oct-14 1636 1662 #N/A
Nov-14 1777 1668 #N/A
Dec-14 1594 1653 #N/A
Jan-15 1660 1660 #N/A

T > o
H ConocoPhillips




Pilot

Temperature Monitoring Observation Wells

B Well Pair
2 Observers

O Thermo-couples (10)

O  No temperature monitoring (3)

A Well Pair
3 Observers

OBS 26A
OBS 28

O

OBS38

C Well Pair
5 observers

X o
s ) ConocoPhillips




Pilot

Pressure Monitoring Observation Wells

B Well Pair
A Well Pair
OBS 28
O
C Well Pair

OBS 39

OBS38

OBS 26A

©@ OO0 0 @

Piezometers in Gas (1)

Piezometers in Bitumen only (3)
Piezometers in Bitumen & Water(3)
No pressure monitoring (5)

Piezometers in Gas & Bitumen (1)

9\ ) <P
e ConocoPhillips




A Well Pair
0OBS41 (Heel

0BS41
A well pair (hee) 0B518

I'-.. -.l

= - — 5

o %) FFAT I R
B L} L}
................. ="y

.mm R

Far =y

-

H 2 o
T F ConocoPhillips




A Well Pair

OBS36 (Mid

OBS36
A well pair (mid)

OBS 36 indicates presence of
conductive heating past breccia barrier
Piezo 1:
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10 O O : o N 25 276 MASL
- - == l<| 1zPF=25m
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A Well Pair

OBS24 (Toe

OBS24
A well pair (toe)

N | ] N (| B l-llh HENETIR 1 ) | e s [l
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B Well Pair

OBS17 (Heel

OBS17

= Inj depth
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““““ Prod depth
e 221 mASL
3
o
Offset: 8 m
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200 ?
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B Well Pair

0OBS22 (Toe)

Saturated steam conditions observed OBS_22
at the water-bitumen contact -/B well pair (toe)
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C Well Pair

0BS20 (Heel

OBS20
C well pair (heel)?.
VSH

Inability to inject at heel allowed chamber to retract/cool off
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C Well Pair

OBS37 (mid-heel

OBS37
C well pair (mid-heel)
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C Well Pair

OBS26A (mid

OBS26A
C well pair (mid)
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C Well Pair

OBS38 (mid-toe

OBS38
C well pair (toe-mid)
VSH
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C Well Pair

Instrumentation pulled in 2014 OBS39
C well pair (toe)
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