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Å Motor or RSS?

Å Where have we been?

Å Where are we going?

Å What are the limiting factors? 

Å What is needed to go further?

Outline
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ÅFor ERD, there isnôt really any debate

ïRSS is required for drag and buckling reasons

ïThis technology will take us a long way

ÅHOWEVER, RSS isnôt the best choice for everyone

ïFor example, Ñ5,000ô laterals onshore US

ïHaynesville: 5 day curve + lateral w/ motor

ÅThings to think about before picking up RSS

ïBit RPM limitations (motors can drill faster)

ïSusceptibility to stick-slip (affects bit selection and WOB)

ïTolerance for solids (clean mud is more crucial)

ïDogleg requirements (damn geologist)

Motor vs. RSS
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ERD: Where Have We Been?
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ERD: Where Are We Going?
Canada

Australia
Qatar

Sakhalin

GOMNorway

Alaska

UAE

UK
Norway

Norway

ÅAll wells feasible with existing technology

ïMany are on hold for economic reasons

ïSome are in the late stages of planning

SPE ERD Forum 

10 Year Estimate
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20,000ô

40,000ô

60,000ô

ERD: Big Numbers In Context
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Extended Reach Drilling Record
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ÅDrag / Buckling ïRSS, casing/liner flotation and/or rotation

ÅPump Pressure ïBig drillpipe, big pumps

ÅTension ïOnly an issue at deep TVD

ÅTelemetry ïWired DP, Acoustic, better mud pulse

ÅPosition Uncertainty ïGyro, IIFR, advanced TVD

ÅTorque ïHigh torque DP, light DP, big top drive

ÅECD ïBig hole, small pipe, thin mud

ÅLogistics ïDepends on the location ïMOQ ran out of DP!

ÅEconomics ïWhoôs going to pay for all this?

Potential Limiters
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Directional Technology

ÅSingle Shot/Stabs

ÅMotor/MWD

ïHT Drillpipe

ïHP Pumps

ïFlotation

ÅRSS

ïHuge Top Drives

ïLightweight Material

ïWired Telemetry

ïPowered RSS

ÅTunneling Machine?

Propulsion Technology

ÅSteam

ÅInternal Combustion

ïTires

ïAerodynamics

ïSupercharger

ÅJet

ïCFD Aerodynamics

ïWheel Technology

ïSteering

ïTurbofan

ÅRocket

Technology Parallels
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Statoil Statfjord C2

ÅDrilled to Ñ29,000ô MD (Ñ23,000ô reach) in 1992

ïEntirely with motors, but configured differently than today

Å0.78o ABH and 0.30o FB, 5% Sliding in the tangent

ÅUsing 150-180 rpm, with up to 250 hr long runs

ï2x1600 hp pumps

ïFit for purpose drillstring design

Å5İòx6ȩò in the 12ıò

Å5İòx5ò in the 8İò 

ïEster Based Mud

ïPseudo catenery wellpath

Å12ıò TD was cut short by due to torque (30 k ft-lbs)

Å7ò Liner got stuck off bottom

Lessons From The Past
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Lessons From The Past
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BP Liberty

Å5 Well Development of Ñ100 Million BOE

Å38,000ô ï48,000ô Well Length

Å>$1 Billion Capital Expenditure

ÅCustom Drillpipe

ïThin Wall High Strength Steel

ïAluminum (contingency)

ÅMassive Rig

ÅñDesignerò Architecture

ï20òx16òx11Ȫòx7ȩò

ïFor ECD Management

ïA consequence of geology

A Look To The Future
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Liberty vs. Record Wells
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ñBig ERDò Comparison
Operator Well MD Reach Ratio

Maersk BD-04A 40,320ô37,956ô10.8

XOM Z12 38,310ô34,567ô6.6

BP M16 37,001ô35,197ô4.1

BP SDI-05 Ñ48,000ôÑ44,000ô4.9

Well Pumps Standpipe TDS Drillpipe

Al Shaheen 2x1600 hp 5,000 psi 45 k 5ò, 4ò

Chayvo 4x1600 hp 7,500 psi 60 k 5Ȫò, 5ò

Wytch Farm 3x1600 hp 5,000 psi 45 k 6ȩò, 5İò, 5ò

Liberty 4x2200 hp 7,500 psi 110 k 6ȩò, 5Ȫò, 5ò, 4ò


