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Global technology and research centers
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Crude Oil Prices since 1988
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Falling Production Cost through use of new Technologies

The falling cost of U.S. shale production

Wellhead breakeven oil prices
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New Technology Changes Market Dynamics

Value of selected energy trade between Mexico and the United States (2007-2017)
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THE PRODUCTION/INEFFICIENCY GAP
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TECHNOLOGY AND INDUSTRY PERFORMANCE

RADICAL EFFICIENCIES

* FASTER DRILLING AND COMPLETIONS
* BETTER WELL PERFORMANCE
* LONGER LATERALS




Rotary Steerable Drilling Systems
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The early days of modern drilling..1920s

Long Beach
CA., Shoreline
Drilling
(1930’s)
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Grissom

Chaffee
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Directional Drilling

Belmont
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ROTARY STEERABLE SELF-ADAPTING AUTOMATED ESP
CLOSED-LOOP SYSTEM DRILL BIT MONITORING SYSTEM
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EXACT . 4 SUPERIOR// y FAST AND RELIABLE
WELL PLACEMENT HOLE QUALITY PERFORMANCE
Landed thousands Drilled 120+ million Established numerous
of complex wells feet of quality hole drilling records
flawlessly worldwide
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MINIMAL FEWER FASTER MORE CONSISTENT
TORQUE TOOL FAILURES DRILLING PERFORMANCE
Generated Completed entire Improved ROP Reduced torque
35% lower run with zero NPT by 27% variation 90%
surface torque
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LOWER FEWER FAST AND RELIABLE
OPEX FAILURES PERFORMANCE
$800K USD Zero ESP 25% production
monthly savings shutdowns increase
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75% Cost Reduction of Operating Costs for Geothermal Pumps

i Weltrekord bei 146°C!
N euentWiCkI u ng - = Pumpen-Welle gebrochen
mm Motor KurzschluBB
der Pumpenlager 0 | s Kabel Kurzschiug

mmm Motor KurzschluB wg. undichter Seal Balge
0 | B ESP-Tausch ohne Schaden
mmm Laufende Installation

und Dichtungssysteme:
* Laufzeitverlangerung von
durchschnittlich 60 auf 500 Tage
e Kosteneinsparungen von
durchschnittlich 75%
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Aktuelle Laufzeiten (seit 2012) :
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Diirrnhaar: 141°C Sauerlach: 146°C Unterhaching: 125°C
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