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Outline

A Motor or RSS?

A Where have we been?

A Where are we going?

A What are the limiting factors?
A What is needed to go further?




Motor vs. RSS

AFor  ERD,  there isnodt reall\
I RSS is required for drag and buckling reasons
I This technology will take us a long way

AHOWEVER, " RS S ivsndt the best
i ForexampleNs ;0006 latierals onshor e
I Haynesville: 5 day curve + lateral w/ motor

A Things to think about before picking up RSS

I Bit RPM limitations (motors can drill faster)
I Susceptibility to stickslip (affects bit selection and WOB)

I Tolerance for solids (clean mud is more crucial)
I Dogleg requirements (damn geologist)
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ERD: Where Have We Been?
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ERD: Where Are We Going?
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A All wells feasible with existing technology

I Many are on hold for economic reasons

I Some arein the late stages of planning
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ERD: Big Numbers In Context
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Land Speed Record
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Extended Reach Drilling Recorc
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Potential Limiters

A Drag / Bucklingi RSS, casing/liner flotation and/or rotatio
A Pump ' PressurieBig drillpipe, big pumps

A Tensioni Only an issue at deep TVD

A Telemetryi Wired DP, Acoustic; better mud pulse

A Position'Uncertainty Gyro, IIFR, advanced TVD

A Torquel High torque DP, light DP, big top drive

A ECD1 Big hole, small pipe, thin mud

A Logisticsi Depends on'the locatiGnMOQ ran out of DP!
A Economic§ Wh o 6s  goi ng to




Technology Parallels

Directional Technology Propulsion Technology
A Single Shot/Stabs A Steam
A Motor/MWD A Internal Combustion
I HT Drillpipe I Tires
I HP Pumps I Aerodynamics
I Flotation I Supercharger
A RSS A Jet
I Huge Top Drives I CFD Aerodynamics
I Lightweight Material I Wheel Technology
I Wired Telemetry I Steering
I Powered RSS I Turbofan

A Tunneling Machine? A Rocket
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| essons From The Past
Statoil Statfjord C2

A Drilled toN2°9/;,0000N8 3 MDOQ 6 reach
I Entirely with motors, but configured differently than today
A 0.78 ABH and 0.30 FB, 5% Sliding in the tangent
A Using 15@180 rpm, with up to 250 hr long runs
I 2x1600 hp pumps

A51 0x6e0

I Fit for purpose drillstring design
A51 0x50

I N

the 121 0
I'n the 810
I Ester Based Mud
I Pseudo catenery wellpath
A12110 TD was cuto shorlbs) b
A70 nLinerigot stuck off_ I
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Lessons From The Past
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A Look To The Future

BP Liberty

A 5 Well Development o100 Million BOE
A38,030800006 Well LI
A >$1 Billion Capital Expenditure

A Custom Drillpipe
I Thin Wall High Strength Steel
I Aluminum (contingency)

A Massive Rig

AfDesi gnero
i 200x160x1100
I For ECD Management
I A consequence of geology
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Liberty vs. Record Wells

Unwrapped Length
Liberty vs. Alaska and "Industry"” Record ERD
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iBig ERDO Co

Operator Well Ratio
Maersk BD-04A 40, 320387, 956 a40.8
XOM 712 38,3#0%4,5é766.6
BP M16 37,0015, 197 64.1
BP SDI-05 N8, ODOM4, 000 4.9
Pumps Standpipe Drillpipe
Al Shaheen 2x1600 hp| 5,000 psi 45 k 50, 40p
Chayvo | 4x1600 hp| 7,500 psi 60 k 500, §

Wytch Farm 3x1600 hp| 5,000 psi 45 k 6o, 5I
Liberty | 4x2200 hp| 7,500 psi 110k |[6eo, 500

1516



