
Liberty’s DFIT Analysis

Liberty Engineering Perspective



Liberty’s DFIT Analysis

• Estimate important fracture and reservoir parameters:

• Fracture gradient

• Closure stress

• Leakoff type (e.g. presence of natural fracs)

• Reservoir pressure

• Permeability (or kh)

• Analysis performed in Fracpro

2



Liberty’s DFIT Analysis

Step 1: Estimate Frac Gradient and Closure Stress (G-Function Analysis after Nolte et al. and 
Barree et al.)
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DFIT: Fracture Closure Analysis

G Function Time

Meas'd Btmh (psi) (d/dG) Meas'd Btmh (psi)
(G·d/dG) Meas'd Btmh (psi)

    0.00     2.56     5.12     7.68    10.24    12.80       0
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BH Closure Stress: 7098 psi

Closure Stress Gradient: 0.716 psi/ft

Surf Closure Pressure: 2830 psi

Closure Time: 24.2 min

Pump Time: 10.7 min

Implied Slurry Efficiency: 55.1 %

Estimated Net Pressure: 1027 psi

Closure

Frac Gradient



Liberty’s DFIT Analysis

Step 2: Determine when after-closure pseudo-linear flow occurs (in rare cases pseudo-radial). 
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AFTER-CLOSURE DIAGNOSTIC PLOT
 

DFIT: Reservoir Permeability Estimate (Mayerhofer Method)

Squared Linear Flow Time Function

Pressure Difference (psi) (T·d/dt) Pressure Difference (psi)
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Start Pseudo-Linear Flow: 0.189

End Pseudo-Linear Flow: 0.0743

Start of Predicted Pseudo-Linear Flow: 0.171

End of Predicted Pseudo-Linear Flow: 0.118

Start Pseudo-Radial Flow: 0.0467

End Pseudo-Radial Flow: 0.0275

Pseudo-Linear Flow

Possible Pseudo-Radial Flow

Unit Slope

Half-Slope



Liberty’s DFIT Analysis

Step 3: Once PLF region identified estimate pore pressure from linear plot similar to Horner plot
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DFIT: Estimate of Pore Pressure (Pseudo-Linear Flow)

Linear Flow Time Function

Meas'd Btmh (psi)
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Start Pseudo-Linear Flow: 0.435

End Pseudo-Linear Flow: 0.224

Start of Predicted Pseudo-Linear Flow: 0.414

End of Predicted Pseudo-Linear Flow: 0.344

Estimated Reservoir Pressure: 5374 psi

Pore Pressure



Liberty’s DFIT Analysis

Step 4: Before-closure estimate of reservoir permeability (Mayerhofer Method) and reservoir 
pressure, which should roughly match Step 3 estimated reservoir pressure (PLF extrapolation)
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DFIT: Reservoir Permeability Estimate (Mayerhofer Method)

Time (min)

Delta Pressure (psi) (T·d/dt) Delta Pressure (psi)
Modeled Delta Pressure (psi) (T·d/dt) Modeled Delta Pressure (psi)

 0.034  0.339  3.393  33.93
    10
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Pay Zone Perm: 0.017 mD

Frac Half Length: 37.0 ft

Frac Face Resistance: 0.10 ft/mD

k=0.017 md

p=5,350 psi



Liberty’s DFIT Analysis
Step 5: Use before-closure permeability estimate to predict start of observed PLF in after-closure data 
(iterative process with Step 4)
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Permeability analysis is completed when:

• Before-closure model matches actual 

pressure data and pore pressure from 

PLF analysis

• Before closure estimates are consistent 

with after-closure estimates 

 

DFIT: Reservoir Permeability Estimate (Mayerhofer Method)

Squared Linear Flow Time Function

Pressure Difference (psi) (T·d/dt) Pressure Difference (psi)
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Start Pseudo-Linear Flow: 0.189

End Pseudo-Linear Flow: 0.0743

Start of Predicted Pseudo-Linear Flow: 0.171

End of Predicted Pseudo-Linear Flow: 0.118

Start Pseudo-Radial Flow: 0.0467

End Pseudo-Radial Flow: 0.0275

Pseudo-Linear Flow
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