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Overview

20" CONDUCTORPIPE T0 120 =  Operational requirements

& SURFACE CASING = Rate
] 24" 186.4 &/ft., X-56, XLF from 0'to 1, 225" .
rsizn-1 20—l gs;srtrsgae Safaty Valve sat @ 175 " Longevily
Uosurmace alve s . . oge 2
SR USDW, 8.4 ppg FW mud . MISSIQH FI’ITICOI c
n
1ST INTERMEDIATE CASING Monl’rorln.g
207,133 #/ft., P110, Liberty LD from 1500'to 3,500 L] Regu|o’[ory reqU”*emenTS
20" 1338/ft, 155, BTC from 0 to 1500"
TAMSLL - % 400" 22" H]t SIZE u US DW ! S
vATE-a.-iacff_‘ A Salt, 10.0 ppg Brine mud
o = Cementin
CARTAN - 3080 2ND INTERMEDIATE CASING 9 o
13-5/8" 882 #/ft, Q125HC, BTC from 0'to 5,375 = Surface pressure limit
ECP/DVT to Isolate Capitan at 3,550
y 17.5"BitSize pllanat3s =  DVT & Packer
- Potential USDW . ..
F- Ry Lost circulation highly likely - SelsmlCITy
S 4 ppg Y mud »  Financial constraints
= Capital constraints
BRUEHY CHYN - 7, 200" .
3RD INTERMEDIATE CASING =  Op Ex constraints

9-5/8" 47 #/ft,, P110, BTC from 0'to 4,175
9-5/8" 47 &/ft., LBOHC, BTC from 4,175' to11,750°

=  Geology & risk

BONE SPRING - 5,200° 552{3[?\;:;;5%' = Lost circulation
Moderate pressure oil & gas production = Well control
Potential for lost circulation in upper sands . L.
Potential for frac hits in Bone Spring = |nJeCTIVITy
92 -105 W d
PPg ppg FW mu . HOS
PREEN = Construction specifications & risk
WOLFCAMP - 11,700 —— LT
PRODUCTION CASING » Cement
R 7% 32 &/ft, P110EC, VAMTOP from 0°to 16,3507 . e
; 77 32 8/ft, G3 (CRA), VAMTOP from 16,350"t0 16 675" = Fishing
ECP/DVT at 11,790 & 16,350' H HH
R 8.5 Bit Size = Product availability
High pressure oil & gas production
MORRCMW - 13,900" | Potential for frac hits in Wolfcamp - Product cost
swelling shalas . Coring & |ogg|ng
12.0 ppg - 15.04+ ppg OBM aipe . .
nARRETT - 1540 = Drilling rig selection
TUBING AND EQUIPMENT - OH VS CH com |eﬁon
MISE: LIME -15800f —————— 3-1/27 9.2 /ft, L8O, BENOIT BTS-8 . P
woeroRn- 18300 — | from o' - 16,250 » |terative process
3-1/27.92 #/ft, G3 (CRA), VAMTOP
DEVONIAN- 16,500 ' from 16,250 - 16, 650°

WRISTEN - 17, 100"

D Halliburton BWD Permanent Packer set at 16,600'
[ Hallilburton P/T senscrs on mandrel above packer
I
I

FUSSELMAM - 17,7000 —————1

| " ¢ '
S 5-7/8"OPEN-HOLE INTERVAL FROM 16,675°T0 18,200




Production

30" CONDUCTORPIPETO 120"
¥ SURFACE CASING = Bit sizes 5.875" & 8.5”
| 247,186.4 #/ft., X-56, XLF from 0'to 1,225’ . ) .
mesrion- 200 — 18 20 s , = Size, weight & grade selection
surface Safety Valve set @ 175 " i N . " .
i i USDW, 8.4 ppg FW mud = 7" minsize to fit 3.5” tubing & hardware
1ST INTERMEDIATE CASING = Fishable?
20%, 133 #/ft., P110, Liberty LD from 1500'to 3,500 _ : :
20% 1330115, from 't 1500 = 32# P-110 min after collapse, burst, tension calcs
-2.400° 2" Bit Size . .
i Al Sait 100ppg Brine mud = Alternatives if SF not met
CARTAN - 3950" 2ND INTERMEDIATE CASING = Corrosion Resistant A”OYS (CRA) & Why
13-5/8°,88.2 #/ft, Q125HC, BTC from 0'to 5,375
ECP/DVT to isolate Capitan at 3,550 X
4 17.5" Bit Size = Thread selection
BELLONYN- S A5 Potential USDW ] ) )
Lost circulation highly likely =  Premium/semi-premium
8.4 ppg FW mud

CHERRY CNYN -6,300"

= MITis crifical

BRUSHY CNYN - 7,200".

3RD INTERMEDIATE CASING = DV tool placement
9-5/8" 47 #/ft, P110, BTC from 0'to 4,175’ .
9-5/8%,47 #/ft., LBOHC, BTC from 4,175' to11,750' " Cemenhng
PRING - £,200" P, g . . erpe
T o = Remediation difficult
Moderate pressure oil &gas production H
Potential for lost circulation in upper sands - ReQUlOTory reqU|remenTS
Potential for frac hits in Bone Spring n i i
S IO S o Fiber optics
wouscame - 11,700 —— ] | - = Dirilling risk
PRODUCTION CASING = Well control
R 7% 32 #/ft, P110EC, VAMTOP from 0't0 16,350 )
y 7% 32 #/ft, G3 (CRA), VAMTOP from 16,350'to 16,675’ = Frac hits
ECP/DVT at 11,790’ & 16,350' .
S — el =  Swelling shales
High pressure oil & gas production .
MORRIW - 13,900" | Potential for frac hits in Wolfcamp - Stuck pipe
Swelling shales H H H
12.0 ppg - 15.0+ ppg OBM " ere“ne loggmg
et =  Whole cores
TUBING AND EQUIPMENT
MaSS LS 15800 3-1/2%9.2 #/ft, 180, BENOIT BTS-8
WOOCCFORD + 16300" | from 0'- 16,250'
3-1/279.2 #/ft, G3 (CRA), VAMTOP
BOONINN: WNou [ from 16,250’ - 16, 650'

WRISTEN - 17,100 7 |
I
FUSSELMAN - 17,700 ——————————

e i 5-7/8" OPEN-HOLE INTERVAL FROM 16,675'T0 18,200

Halliburton BWD Permanent Packer set at 16,600’
Halliburton P/T sensors on mandrel above packer




39 Intermediate

30" CONDUCTORPIPETO 120’

RUSTLER - 1200'—‘

SALADO -1 75

SURFACE CASING
247, 186.4 #/ft, X-56, XLF from 0'to 1,225
26"BitSize
Subsurface Safety Valve set @ 175’
USDW, 8.4 ppg FW mud

TANSLL - 3,400 ‘ ‘

YATES - 3,460

1STINTERMEDIATE CASING

20,133 #/ft, P110, Liberty LD from 1500'to 3,500’
20", 133#/ft, J55, BTC from 0' to 1500

22" Bit Size

Salt, 10.0 ppg Brine mud

CARTAN -3050"

BELLONYN - SAS0

CHERRY CNYN -6,300"

BRUSHY CNYN - 7,200".

2ND INTERMEDIATE CASING

13-5/8°,88.2 #/ft, Q125HC, BTC from 0'to 5,375
ECP/DVT to isolate Capitan at 3,550

17.5" Bit Size

Potential USDW

Lost circulation highly likely

8.4 ppg FW mud

BONE SPRING -8,200".

3RD INTERMEDIATE CASING
9-5/8%, 47 #/ft. P110, BTC from 0'to 4,175
9-5/8" 47 #/ft., LBOHC, BTC from 4,175' to 11,750
ECP/DVT at 5,500'
12.25" Bit Size
Moderate pressure oil &gas production
Potential for lost circulation in upper sands
Potential for frac hits in Bone Spring
9.2 ppg - 10.5 ppg FW mud

—

WCNP-",XW—‘ ‘_l

STRAWN - 12,100

ATOKA - 12,800"

MORROW - 13,900"

BARNETT - 15400 |

MISS LIME - 15,800

WOCCFORD + 16,300

DEVONIAN- 16,600 '

WRISTEN 17,100 7 1

I
FUSSELMAN - 17,700 ——————————

PRODUCTION CASING

7% 32 #/ft, P110EC, VAMTOP from 0'to 16,350’

7%, 32 #/ft, G3 (CRA), VAMTOP from 16,350't0 16,675
ECP/DVT at 11,790' & 16,350'

8.5' Bit Size

High pressure oil & gas production

Potential for frac hits in Wolfcamp

Swelling shales

12.0 ppg - 15.0+ ppg OBM

TUBING AND EQUIPMENT

3-1/2%9.2 #/ft, L8O, BENOIT BTS-8
from 0’- 16,250'
3-1/2%9.2 #/t, G3 (CRA), VAMTOP
from 16,250 - 16, 650'
Halliburton BWD Permanent Packer set at 16,600’
Halliburton P/T sensors on mandrel above packer

I
™IR200 ——bd

5-7/8" OPEN-HOLE INTERVAL FROM 16,675'T0 18,200

Bit size 12.25"
Size, weight & grade selection
= 9.625" min size to fit 7" casing
= Fishable? 10.75" casing?
*  Mixed string — why?
= Alternatives if SF not met

Thread selection
=  Standard API
» Cost effective
= Easytorun

DV tool placement
= Cementing
= 1" remediation possible
» Perf & squeeze possible
= Regulatory requirements

Drilling risk
=  Well control
= Frac hits
= Lost circulation
= Stuck pipe
= Rigsize



2nd Intermediate

30" CONDUCTORPIPETO 120’

¥ SURFACE CASING
247, 186.4 #/ft., X-56, XLF from 0'to 1,225’
26"BitSize

Subsurface Safety Valve set @ 175’ o . "
USDW, 8.4 ppg FW mud = BlT Size ] 7.5

= Size, weight & grade selection
1ST INTERMEDIATE CASING

20", 133 #/ft, P110, Liberty LD from 1500't0 3,500’ = ]3.375" vs. 13.625" & API standards
20", 133#/ft, J55, BTC from 0" to 1500'

TANSLL - 3,400° ‘ ‘ 22" Bit Size - u F|Sh0 ble?
YATES 3407 — Salt, 10.0 ppg Brine mud . .
P —— = Alternatives if SF not met

13-5/8",88.2 #/ft, Q125HC, BTC from 0'to 5,375 = Procedural changes
ECP/DVT to isolate Capitan at 3,550’
17.5" Bit Size

; ” | Potential USDW .
e Eniictiion highly likely =  Thread selection

CHERRY CNYN -6,300" dengmed / = STOndOrd APl

= Cost effective

RUSTLER - 1200'—‘

SALADO -1 75

CARTAN -3050"

BRUSHY CNYN - 7,200".

3RD INTERMEDIATE CASING = Easytorun
9-5/8",47 #/ft, P110, BTC from 0'to 4,175’
9-5/8"47 #/ft., LBOHC, BTC from 4,175' to11,750'

" ECP/DVT at 5,500' = DV tool placement
1225" Bit Size .
Moderate pressure oil &gas production L] Cemenflng
Potential for lost circulation in upper sands . . .
Potential for frac hits in Bone Spring = Remediation highly likely
9.2 ppg - 10.5 ppg FW mud .. .
= 1" remediation possible
R 4 N =  Perf & sqyeeze possible
PRODUCTION CASING = Regulatory requirements
- 12100 7% 32 #/ft, P110EC, VAMTOP from 0°to 16,350
- 7%, 32 #/ft, G3 (CRA), VAMTOP from 16,350't0 16,675
ECP/DVT at 11,790 & 16,350' HIH :
R — o i = Dirilling risk
High pressure oil & gas production n Lost circulation
MORRIW - 13,900} Potential for frac hits in Wolfcamp .
Swelling shales = Stuck pipe
12.0 ppg - 15.0+ ppg OBM
BARNETT - 15400
TUBING AND EQUIPMENT
B L 3-1/2%9.2 #/ft, L8O, BENOIT BTS-8
WOCCFORD + 16,300" ] from 0'- 16,250'
3-1/2%9.2 #/ft, G3 (CRA), VAMTOP
LR oy k from 16,250' - 16, 650'

WRISTEN 17,100 7 1

I
FUSSELMAN - 17,700 ——————————

e i 5-7/8" OPEN-HOLE INTERVAL FROM 16,675'T0 18,200

Halliburton BWD Permanent Packer set at 16,600’
Halliburton P/T sensors on mandrel above packer




1st Intermediate

30" CONDUCTORPIPETO 120’

¥ SURFACE CASING
247, 186.4 #/ft., X-56, XLF from 0'to 1,225’
26"BitSize

Subsurface Safety Valve set @ 175’ o . "
USDW, 8.4 ppg FW mud " Bit Size 225

= Size, weight & grade selection
1ST INTERMEDIATE CASING

207,133 #/ft, P110, Liberty LD from 1500't0 3,500’ = 20" very common, 133# is non-API @ P-110
20", 133#/ft, J55, BTC from 0' to 1500' ﬁ .
TANSLL -3,400° ‘ ‘ 22"BitSlm . FISthle?

_—

YATES - 3,460 = Salt, 10.0 ppg Brine mud . ]

— 2
canman-350° P —— =  Mixed s’r.rlng . why¢
13-5/8",88.2 #/ft, Q125HC, BTC from 0'to 5,375 = Alternatives if SF not met
ECP/DVT to isolate Capitan at 3,550’

% 17.5" Bit Size

Potential USDW .
Lost circulation highly likely =  Thread selection
8.4 ppg FW mud

HEARY CHN - 6300 =  Standard API best
=  Premium here due to availability

3RD INTERMEDIATE CASING = Cost effective
9-5/8%, 47 #/ft. P110, BTC from 0'to 4,175 n
9-5/8" 47 #/ft., LBOHC, BTC from 4,175' to 11,750 EOSY TO run
ECP/DVT at 5,500
12.25" Bit Size
Moderate pressure oil &gas production L] Cemenﬂng
Potential for lost circulation in upper sands " . .
Potential for frac hits in Bone Spring u 1" remediation pOSSIble

9.2 ppg - 10.5 ppg FW mud .
= Perf & squeeze possible

A = Regulatory requirements
PRODUCTION CASING

77 32 #/ft, P110EC, VAMTOP from 0°t0 16,350’ e .
7" 32 #/ft, G3 (CRA), VAMTOP from 16,350't0 16,675' *  Drilling risk

ECP/DVT at 11,790 & 16,350 . .
R — o i = Verticality

High pressure oil & gas production n i i
MORRIW - 13,900} Potential for frac hits in Wolfcamp Hi 9 h pressure air poc ke’rs

Swelling shales
12.0 ppg - 15.0+ ppg OBM

RUSTLER - 1200'—‘

SALADO -1 75

BELLONYN - SAS0

BRUSHY CNYN - 7,200".

BONE SPRING -8,200".

WCNP-",XW—‘

STRAWN - 12,100

BARNETT - 15400
TUBING AND EQUIPMENT

| 3-1/259.2 #/ft, L8O, BENOIT BTS-8
WOCOFORD 16300" —} from 0’- 16,250'
3-1/2%9.2 #/t, G3 (CRA), VAMTOP
et o [ from 16,250 - 16, 650'
WRISTEN-17,100" 7 Halliburton BWD Permanent Packer set at 16,600

1
| Halliburton P/T sensors on mandrel above packer

FUSSELMAN - 17,700 ——————————

e i 5-7/8" OPEN-HOLE INTERVAL FROM 16,675'T0 18,200




Surface

msmn-uon‘—‘

SALADO -1 75

TANSLL - 3,400°
YATES - 34607 ‘

CARTAN -3,050"

BELLONYN- S,‘SO—‘
CHERRY CNYN -6,300".

BRUSHY CNYN - 7,200".

BONE SPRING - 8200 et

maur-n,m——‘
STRAWN - 12,100
ATOKA - 12,900

MORROW - 13,900"

BARNETT - 15400

MISS LIME - 15,800

30" CONDUCTORPIPE TO 120"

SURFACE CASING
247, 186.4 #/ft, X-56, XLF from 0'to 1,225
26"BitSize
Subsurface Safety Valve set @ 175’
USDW, 8.4 ppg FW mud

\

1STINTERMEDIATE CASING

20,133 #/ft.,, P110, Liberty LD from 1500'to 3,500’
20", 133#/ft, )55, BTC from 0' to 1500 .
22" Bit Size

Salt, 10.0 ppg Brine mud

2ND INTERMEDIATE CASING

13-5/8%,88.2 #/ft, Q125HC, BTC from 0'to 5,375
ECP/DVT to isolate Capitan at 3,550'

17.5" Bit Size

Potential USDW

Lost circulation highly likely

8.4 ppg FW mud

3RD INTERMEDIATE CASING
9-5/8%, 47 #/ft. P110, BTC from 0"to 4,175’
9-5/8" 47 #/ft, LBOHC, BTC from 4,175' to11,750'
ECP/DVT at 5,500
12.25" Bit Size
Moderate pressure oil & gas production
Potential for lost circulation in upper sands
Potential for frac hits in Bone Spring
9.2 ppg - 10.5 ppg FW mud

WOOCFORD - 16,300

DEVONIAN- 16,600 '
] s

WRISTEN-17,100" 1
11
FUSSELMAN - 17,7000 —————— |
[}

IR0 b

PRODUCTION CASING

7% 32 #/ft, P110EC, VAMTOP from 0’to 16,350

7% 32 &/ft, G3 (CRA), VAMTOP from 16,350't0 16,675’
ECP/DVT at 11,790 & 16,350

8.5" Bit Size

High pressure oil & gas production

Potential for frac hits in Wolfcamp

Swelling shales

12.0 ppg - 15.0+ ppg OBM

TUBING AND EQUIPMENT

3-1/2%9.2 #/ft, L80, BENOIT BTS-8
from 0’- 16,250'
3-1/2%9.2 #/ft, G3 (CRA), VAMTOP
from 16,250' - 16, 650'
Halliburton BWD Permanent Packer set at 16,600'
Halliburton P/T sensors on mandrel above packer

5-7/8" OPEN-HOLE INTERVAL FROM 16,675'TO 18,200’

Bit size 26"
Size, weight & grade selection
=  Non-API
= 24" min size to fit 20" casing
» Fishable?
= 24" not common to area
= High cost operationally
= Alternatives if SF not met

Thread selection
= Nof critical

» Welded?
Drilling risk

= Minimal

= Verticality



Tubing

=
RUSTLER - 1,200 —Ld
SALADO - 1,757
TANSLL - 3,400°
YATES - 3,460 ‘
CARTAN - 3,850"
BELL ONYN - S 450 ‘

CHERRY CNYN -6,300"

BRUSHY CNYN - 7,200".

BONE SPRING -8,200".

WCWP'“,’W—‘

STRAWN - 12,100

ATOKA - 12,800"

MORROW - 13,900"

BARNETT - 15400

MISS LIME - 15,800

30" CONDUCTORPIPETO 120’

SURFACE CASING
247, 186.4 #/ft., X-56, XLF from 0'to 1,225’

26"BitSize
e sy = Size, weight & grade selection
=  3.5"size for desired flow rate

1STINTERMEDIATE CASING )

207,133 #/ft., P110, Liberty LD from 1500't0 3,500° =  Fishable?

20", 133#/ft, J55, BTC from 0 to 1500" .

§2ng:55<§” -~ = |-80 due to sour service

a .0 ppg Brine mu . .

e = Corrosion ReSISTOI.’]T Alloys (CRA) & why

13-5/8",88.2 #/ft, Q125HC, BTC from 0'to 5,375 =  Packer fluid

ECP/DVT to isolate Capitan at 3,550 . erege

17.5" BitSize o g » Plant dehydration capabilities

Potential USDW

Lost circulation highly likely * No-flow procedures

8.4 ppg FW mud

= Thread selection

3RD INTERMEDIATE CASING *  Premium gas tight — don’t skimp here
9-5/8%, 47 #/ft. P110, BTC from 0'to 4,175 H Y

9-5/8" 47 #/ft., LBOHC, BTC from 4,175' to 11,750 - MlT IS CrlflCCIl

ECP/DVT at 5,500 = Testing during running

12.25" Bit Size

Moderate pressure oil &gas production
Potential for lost circulation in upper sands
Potential for frac hits in Bone Spring

9.2 ppg - 10.5 ppg FW mud

Is corrosion allowed?
=  Risk of downtime vs. cost
* Maintenance vs. upfront capital (EBITDA vs.

WOCCFORD + 16,300

DEVONIAN- 16,600 '

WRISTEN-17,100" 7 |
I
FUSSELMAN - 17,700 ——————————

I

™IR200 ——bd

PRODUCTION CASING depreciation)
77,32#/f, P110EC, VAMTOP from 0't0 16,350
7,,32#/ft, G3 (CRA), VAMTOP from 16,350't016,675"
ECP/DVT at 11,790’ & 16,350

Required jewelry

8.5" Bit Size

High pressure oil & gas production = SSSV

Potential for frac hits in Wolfcamp

Swelling shales = Press-Temp gauges

120 ppg - 15.0+ ppg OBM * Fiber optic DTS2
TUBING AND EQUIPMENT [ Control |ines

3-1/279.2 #/ft, L8O, BENOIT BTS-8

from 0’- 16,250’

3-1/2%9.2 #/t, G3 (CRA), VAMTOP

from 16,250 - 16, 650'
Halliburton BWD Permanent Packer set at 16,600’
Halliburton P/T sensors on mandrel above packer

5-7/8" OPEN-HOLE INTERVAL FROM 16,675'T0 18,200



Injection String Hardware
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Injection String Hardware
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22) One Joint 3 1/2" 9.2# VAMTOP

21) 3 1/2" 9.2# VAMTOP Tubing Subs As Needed For Space Out

20) 3 1/2" 9.2# VAMTOP Tubing
19) 6" x 3 1/2" 9.2# VAMTOP Tubing Sub
18) 3 1/2" NE HES S55V Nickel Alloy 925 wiAlloy 825 Control Line

3 1/2" 9.2# VAMTOP Box x Pin, 2.813" R Profile

17) 6" x 3 1/2" 9.2# VAMTOP BxP Tubing Sub

16) 3 1/2" 9.3# VAMTOP Tubing

15) TBA Joints 9.2# VAMTOP G3 Tubing

14) &' x 3 1/2" 9.2# VAMTOP BxP G3 Sub or Equivalent

13) 2.562" R Nipple 3 1/2" 9.2# VAM TOP BxP NA 925

12) 6" x 3 1/2" 9.2# VAMTOP Box x Pin G3 Sub or Equivalent
11) Opsis PT Sensor Mandrel 3 1/2" 9.2# VAM TOP Box x Box

10) &' x 3 1/2" 9.2# VAM TOP Pin x Pin G3 Sub or Equivalent
9) 4.00" Landed PTP Seal Assembly 9.2# VAM TOP Nickel Alloy 925

8) 7" 26 32# x 4.00" TWA Packer Nickel Alloy 925

7) 4.00" x 10" SBE Nickel Alloy 925 4 3/4"-8 UN 2A Pin x Pin

6) 4.00" SBE Adapter x 2 7/8" 6.4# VAM TOP BxB NA 925
5) 8 x 27/8" 6.4# VAM TOP PxP Thq Sub G3 Sub or Equivalent

4) 2.313" R Nipple 2 7/8" 6.44 VAM TOP Box x Pin Nickel
Alloy 925
3) 8 x 27/8" 6.4% VAM TOP BxP Thg Sub G3 Sub or Equivalent

2) 2.313" XN Nipple 2 7/8" 6.4# VAM TOP Box x Pin Nickel
Alloy 925

1) 2 7/8" 6.4% VAM TOP Super 13 Chrome Pump Qut Plug
wiStandard Insert




THANK YOU

Gary Fisher
afisher@popmidstream.com
(720) 315-8035
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