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A quick method to help identify magnetic mud with MWD

Sperry Drilling — Timothy Allen



Agenda

What is magnetic mud?

Directional MWD Survey QC
Btotal (Magnetic Field Strength)

Pumps Off vs. Pumps On

Sensitivity Analysis
Scale Factor Error
1.5% vs. 4.0%
Low vs. High Latitude

Summary
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What is magnetic mud?

The term “magnetic mud” is often used when magnetic material is retained
within the mud, influencing the accuracy of directional MWD measurements

The magnetic field is attenuated through the magnetic mud resulting in a
scale factor error on the cross axial magnetometers
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Directional MWD Survey QC
Basic Survey QC acceptance criteria
Gtotal +/- 0.003
Btotal (magnetic field strength) +/- 300nT

Dip (magnetic field inclination) +/- 0.30 deg
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SFE Error example — Btotal

Btotal QC +/- 300 nT Low Latitude — Malaysia
B Total nT

-+ BGGM Btotal
—+ Measured Btotal
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Diagnosing the Error

Directional MWD tool sensor error?

British Geological Survey Global Geomagnetic Model (BGGM)
uncertainty?

In-Field Referencing (IFR) may not be available

Magnetic Mud?
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SFE Error example — Btotal — Pumps On vs. Pumps Off

Btotal QC +/- 300 nT Low Latitude — Malaysia
B TotalnT

-+ BGGEM Btotal
-4 Measured Btotal
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Sensitivity Analysis

© 2009 Halliburton. All Rights Reserved. 8 HALLIBURTON




Magnetic Mud — Btotal Error 1.5% SFE

Btotal QC +/- 300 nT Low Latitude — Malaysia

Azimuth
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Magnetic Mud — Dip Error 1.5% SFE

Dip QC +/- 0.30 deg Low Latitude - Malaysia
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Magnetic Mud — Azimuth Error 1.5% SFE

Low Latitude — Malaysia
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SFE Error example — Btotal — Pumps On vs. Pumps Off

Btotal QC +/- 300 nT Mid Latitude — North Sea

Btotal nT

—+— |FR Btotal

—8— Weasured Btotal

—#— SFE Corrected
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SFE Error example — Dip — Pumps On vs. Pumps Off

Dip QC +/- 0.30 deg Mid Latitude — North Sea
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SFE Error example — Azimuth — Pumps On vs. Pumps Off

Mid-High Latitude — North Sea

—— MWD+IFR Azimuth
—#— 5FE Corrected
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Magnetic Mud — Azimuth -1.5% vs. -4.0% SFE

Low Latitude — Malaysia

Azimuth Error -1.50% SFE

Azimuth Error -4.0
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Magnetic Mud — Azimuth -1.5% vs. -4.0% SFE
High Latitude — Alaska

Azimuth Error -1.50% SFE Azimuth Error -4.00% SFE
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Summary

Pumps On surveys have shown to be helpful to identify magnetic mud
Sensitivity Analysis should be performed to help determine wellbore position error
Avoid unnecessary trips caused by directional survey QC failure

Pumps On surveys can help confirm SFE correction performed with MSA

Basic survey QC failure doesn’t always represent significant azimuth error and
vice versa
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End
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