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Targeted Bit Speed (TBS) Theory
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General Theory - SPE 139925

A bent housing down hole motor works off of two 

different drilling centerlines

• Rotational

• Oriented

During continuous string rotation, different bend 

orientations will drill the well bore at  different times

Controlled modulation of bit speed through the motor 

should cause the well path to move.

• Higher RPM & ROP toward target

• Lower RPM & ROP away from target

(Controlling Well Path Trajectory with Rate of Penetration Modulation)
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Why is This Important?

• Can use conventional mud motors and MWD tools to provide 

continuous rotation with full 3-D directional control

• If desired build rates are not obtainable, can always stop and 

orient using conventional directional drilling methodology –

very low risk technology

• Lost-in-hole cost is substantially less than traditional 

motorized rotary steerable systems 

• Have opportunity to increase ROP and hole quality by sliding 

less using TBS technology

• Use legacy technology (mud motors and MWD) with proven 

reliability to increase their functionality, utility and  

applications 



System Specifications
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Specifications



© 2010 Weatherford. All rights reserved.

Considerations

• Technology only as good as the individual pieces

– Mud motors

– MWD tools

– Bits

– Stabilization

• Best performance comes with a neutral BHA using 

compliant bits

• Low build up rate (BUR) assist

– Smaller the bit size – the greater the effect

– Excellent low angle tool face control

– Can always stop and orient to get higher BUR’s



Early Field Trials

Eagle Ford Shale
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Field Trials

• Have tested the system in 6”, 7-7/8”, 8-1/2”, 8-3/4”, 9-7/8”, and 12-1/4” holes

• Run in low angle tangent, vertical control, horizontal lateral sections

• Tested in OK, UT, TX, and PA

• Highlights include:

• Delivered tight azimuth control for 2,500’ in a 3° tangent section

• Successfully drilled 5,500’ with vertical control maintaining under 1° inclination

• Substantially increased ROP by being able to maintain optimal drilling 

parameters, eliminating sliding requirements
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Eagle Ford Shale Wells - Background

• Eagle Ford Shale

• Vertical hole with a slight negative 

section

• 9-7/8” hole

• Oil based mud

• Drilled 3 wells with same well plan

• All 3 wells drilled with good vertical 

control, build and tangent hold

• Drilled ~16,000 between the 3 wells
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Results – Wells 1 and 2

Run

No.

Hole 

Section

Footage 

Drilled

Hours 

Drilled

Avg 

ROP

(Ft/hr)

Comments

Well 1

1 Pilot hole 4,409 28.74 153.00 Used for vertical control, 

build, hold and drop back 

to vertical

Well 2

1 Pilot hole 3,894 37.43 104.03 Good directional control  

and hold tendencies 

throughout but run –

POOH to check  mud 

motor 

2 Pilot hole 1,467 18.48 79.00 Good directional control 

and hold tendencies to TD
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Results – Well 3

Well 3

Hole Section Pilot hole

Footage Drilled 6,660

Hours Drilled 72.58

Avg ROP (ft/hr) 91.79

Comments Drilled pilot hole in 1 run

Only two short slides during 

entire bit run 

Excellent low angle tool face 

control 

96% rotating time; only 4% 

sliding 

Single Bit Run
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Conclusions

• TBS methodology can provide good 3-D directional control of up 

to 3 degrees per 100 feet

• Always have the option stop and orient to increase build rates 

• Oriented BUR’s comparable to conventional mud motor tool

• Rotating BUR’s vary on tool size 

• The smaller the tool the larger the impact

• System capitalizes on two proven technologies

• Mud motors

• MWD

• Hole sizes range from 6 inch to 12-1/4 inches, including 7-7/8 

inch hole size

• LIH can be significantly less than traditional 3-D rotary steerable 

assemblies
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Questions?

Thank you for attending Chris Maranuk

Weatherford International

chris.maranuk@weatherford.com

(713)417-5739 - c

(281)591-5021 - w
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