Technologies Impacting US Unconventional

Stephen R Ingram

Halliburton

//‘

Cl



The Frac Site

Time Based

Time & Outcome Based

Outcome Based

Technologies Impacting US Unconventional

HALLIBURTON



© 2017 HALLIBURTON. ALL RIGHTS RESERVED.



Pad
A1 =10 - Drllhng

Midland

Delaware

Eagle Ford

DJ

Williston

Marcellus

Utica (OH)

Anadarko

Lower Sprayberry, Wolfcamp A, B, C & D,
Cline 10, 100
A
Avalon, Bone Spring 1, 2 & 4, Wolfcamp 8,500
N
Eagle Ford, Austin Chalk, Eagle Bine 7,500
A
Niobrara, Codell 7,500
A
Bakken, Three Forks 10,000
Lower & Upper Marcellus, Geneseo / A
Burkett 7,230
A
Point Pleasant 10,000
SCOOP/STACK, Cana, Woodford, Osage, A
Merge, Mississippi Lime, Barnett, Granite 7,800

Wash

4

44

A

2540

40

35-50

45

50 1

26

A

A

]

A

20.4M

8-11M 4
12M

10M

20.5M

23M

10M

30k

38k

40k

28k

28k

28k

32k

34k

!
!

!

A

A

45%
60% T
93%
99%
95%
94%
90%

2506 |

HALLIBURTON



Technologies Impacting US Unconventional

The Frac Site

Time Based

5 HALLIBURTON



1) Frac Site Advances
Time Based Efficiencies
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2) Frac Site Advances .
Time & Outcome Based

2:.‘,2 Algorithm-based
meame  decision making

Dynamically control flow rate
Use real-time measurements

Adjust to stage design and
formation variability

Manufactured Delivery

Design replication stage-by-stage
Reduce risk of screen-out
Backbone for faster learnings
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3) Frac Site Advances
Outcome Based (Fiber Optic Technology)
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3) Frac Site Advances
Outcome Based (Fiber Optic Technology)
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3) Frac Site Advances
Outcome Based (Fiber Optic Technology)
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