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Founded in Duncan, OK

1919

Employees

60,000*

140+ Nationalities in 80 countires

Research & Technology Centers

12

Ranking of US Patents Granted in 2018

39t (896 total)

Worldwide Patents Granted Since 1919

37,000

Fortune 500 List

#146

*approximate estimate
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Oilfield Life Cycle

Exploration Well Construction Completions Production Abandonment
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Velma, Oklahoma

The First Commercial Frac Job
March 17, 1949
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Current U.S. Frac Location
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Wellbore

Purpose of Cementing

s

= Protects ground water
= Bonds and supports the casing

= Restricts fluid movement
between formations

Society of Petroleum Engineers, Cementing Monograph Volume 4, 1990
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Why Horizontals?

A

10,000’

300’
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Why Horizontals?

A

Maximize
Reservoir
Contact

10,000’

Minimize
Environmental
Footprint

>€

Lower the
Overall $/Barrel

300 of Ol
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Flow With a Fracture
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Basic Components of a Conventional Fracturing Fluid Typical Additives Used in Fracturing Fluid and

COMMON HOUSHOLD ITEMS

SODIUM CHLORIDE
used in table salt

Overall Percentage

ETHYLENE GLYCOL
used household

incide Crosslinker cleaners
Biocide Clay Stabilizing
Agent

Proppant

BORATE SALTS

4.38% / Surfactant used in cosmetics
Buffer / |
Water Gell —
0 elling Gel SODIUM/POTASSIUM
93.64% _ Agent Stabilizer CARBONATE |
Fluid used in detergent
System
V) /
1.98% L ccae GUAR GUM
Breaker Inhibitor used in ice cream
. ISOPROPANOL
Water provided by Operator used in deodorant

https://polination.wordpress.com/2014/03/14/about-fracking-fluid/

HALLIBURTON
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Fracture Modeling

= Geomechanical properties to
build frac model

= Poisson’s ratio
= Young’s modulus
= Pore pressure

= Minimum horizontal stress

» Why wells aren’t always drilled
N-S or E-W

= Properties derived from
= Well logs
= Core testing
= DFIT

11950.00

20

340

660

980

1300 1620

12
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Fracture Height Determination

Barnett Mapped Frac Treatments/TVD
a
-DeepestAquifer
Depth
1000 13 | T T Il | fracTOP
perfTOP
2000
PerfMidpaint
perfBTM
3000
fracBTM
4000
] W Archer
- 5000 H Bosque
£ mCla
= Y
i M Cooke
-1 5000 W Culberson
m Denton
‘ ‘ M Erath
7000 4 " m Hill
ul 'II m Hood
| J'I | } : M Jack
T g
8000 | y ‘h ! - d | || [ il H Johnson
"\.Wh | | Montague
| w.,m‘] 1 |  Palo Pinto
0000 - ‘rlﬂ || d | | ! W Parker
‘ || ' || | Reeves
M Somervell
10000 Tarrant
Wise
| 1
11000 -+ T T T T T T T T T T T
1 201 401 601 801 1001 1201 1401 1601 1801 2001 2201
Frac stages (sorted on Perf Midpoint)

Kevin Fisher, “Data Confirm Safety of Well Fracturing,”
The American Oil & Gas Reporter — July 2010

© 2019 Halliburton. All rights reserved. 13 HALLIBURTON



Hydraulic Fracturing
An Engineered Process

Hydraulic Fracturing Fracture Design

40, > lpSI/ft Stage  Flow Stage Time
# Path (min)
()
—>
1-1
1-2 In 20# Water Frac G 39.3
1-3 In 20# Water Frac G SAND - PREMIUM — 17.82
20/40, BULK, SK
: (100003678)
1-4 In 20# Water Frac G 6.39
: 1-5 In 15% Hydrochloric Acid 1.06
1-6 In 20# Water Frac G 16.46
1-7 In 20# Water Frac G SAND-CRC PREMIUM- 7.02
> 20/40, BULK (101357961)
Gmax 1-8 In 20# Water Frac G SAND-CRC PREMIUM- 10.32

20/40, BULK (101357961)

1-9 In 20# Water Frac G SAND-CRC PREMIUM- 8.96
20/40, BULK (101357961)

1-10 In  20# Water Frac G SAND-CRC PREMIUM- 6.31
20/40, BULK (101357961)

1-11 In 20# Water Frac G 10.37

| %4
Jmin — 1 v [GZ —O4 P?]_I_CXZ H—'{ +Gec 1-12  Shut-in 0

Total 124.01

y HALLIBURTON



Fracture Treatment

Job Sumumary

5 HALLIBURTON



Minimizing Our Environmental Footprint

Evolution of EPA Off-Highway
Emission Standards
2000 Tier 1 prassl ity

9.2
5000 PPM
T (7/06)
¥
Z
3 6.4
= FUEL
X SULFUR
o
Z3s
S 2l uLSD
L 15 PPM
0.67 1 Tier 4 interim (9/10)
6o (> 1207 HP)
- 0.1 0.2 0.54
2015 Tier 4 PM [g/kw-hr) Excludes Emergency Standby
(>751 HP)

HALLIBURTON
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Containerized Sand Delivery System

Efficient proppant management system.

Step change in proppant management

Elimination of dust

Reduced footprint & noise
= Reduces truck congestion

© 2019 Halliburton. All rights reserved.
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Hydraulic Fracturing — Turning Dry Holes into Producers

= America’s oil & natural gas production has nearly

doubled since 2005

U.S. crude oil production (1940-2018) =
million barrels per day €la

" 2018

10 9.64 :n?;gn bid 10.96 million b/d

2017

9.35 million b/d

1940 1950 1960 1970 1980 1990 2000 2010

= Hydraulically fracture horizontal wells key
technical breakthrough

= Utilized in more than two million wells

= Up to 95 percent of new wells drilled today are
hydraulically fractured

© 2019 Halliburton. All rights reserved.

[ Curent play - oldest stacked play AR A0
[ Current play - intermediate depth/age stacked play .~/
[ Current play - shallowestiyoungest stacked play "
I Prospective play

Basin
* Mixed shale & chalk play
** Mixed shale & limestone play

*** Mixed shale & dolostone-siltstone-sandstone play
**** Mixed shale & limestone-siltstone-sandstone play

i HALLIBURTON
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