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A Priori and Target Error ModelsA Priori and Target Error Models

A Priori Error Model Target Error Model

AMI 150 nT AMI 150 nT
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⁞
AMI                 150 nT

⁞
AMI                 150 nT



What Defines a Valid Error Model?What Defines a Valid Error Model?

A Priori Error Model
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How Can We Quantify That MSA Validates a 
Tighter Error Model?

Target Error Model

Multi-Station
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Multi-Station 
Analysis



Calculation of the Post-Fit Covariance MatrixCalculation of the Post Fit Covariance Matrix

Survey MeasurementsSurvey Measurements

Post-Fit State Error 
Covariance Matrix

Compact Notation

St t V tPartitioned 

p

State VectorState Vector
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Optimal (Minimum Variance) EstimateOptimal (Minimum Variance) Estimate

Appropriately-Weighted Least Squares 
Performance Index:

R d M
State Estimate

Random Meas. 
Noise:

Linearized survey measurement 
equation:equation:
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True State



Solution Via Orthogonal TransformationsSolution Via Orthogonal Transformations

Choose Q So That:

(Orthogonal Matrix)

Solution & Post-Fit State 
Covariance Matrix:

Substitution yields
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Consider Covariance Analysis (Partition the 
Problem)

A Priori Consider State Estimate (Fixed)A Priori Consider State Estimate (Fixed)

To Minimize J SolveTo Minimize J, Solve

Post-Fit State Covariance Matrix:
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A Priori Consider State Covariance Matrix



Analysis of ISCWSA Test Well #1
(North Sea Extended Reach Well)
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Analysis of ISCWSA Test Well #1
(North Sea Extended Reach Well)

Tighter Target 
Error ModelError Model



© 2011 Baker Hughes Incorporated. All Rights Reserved. 10



Analysis of an Actual WellAnalysis of an Actual Well

© 2011 Baker Hughes Incorporated. All Rights Reserved. 11



Analysis of an Actual Well: Tighter Target EMAnalysis of an Actual Well: Tighter Target EM

Tighter Target 
Error ModelError Model

43% 
Overshoot!
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Analysis of an Actual Well: A Priori EMAnalysis of an Actual Well: A Priori EM

A Priori
Error ModelError Model

31% 
Overshoot!
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What about Axial Magnetic Interference?What about Axial Magnetic Interference?

Target Error Model w/ AMITarget Error Model Target Error Model w/ AMI 
Reduction

AMI                 150 nT AMI 150 nT 75 nT
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⁞ ⁞
AMI                 150 nT 75 nT



Analysis of an Actual Well: Tighter Target EM 
(Including Reduced Axial Magnetic Interference)

Tighter Target 
Error Model w/ 
AMI Reduction

150% 
Overshoot!
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Questions?Questions?

© 2011 Baker Hughes Incorporated. All Rights Reserved. 16


