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Introduction 

 What is hydraulic fracturing? 
• Creates new, highly conductive flow 

paths 
• Viscous fluid is pumped into the 

formation 
• Fracture is filled with proppant 
• Significantly better production rate  
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Introduction 

 Width: 5-35 mm 
 Length: 100m or more 

 
 Permeability 
 Oil wells > 5 mD 
 Gas wells > 1 mD 
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Source: Hydraulic fracturing manual, 
Heriot-Watt University 



Formation stress 


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In-situ stress field 
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Source: Shell Hydraulic fracturing manual 



Fracture geometry 
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Source: Shell Hydraulic fracturing manual 



Fracture propagation 

 Net pressure 
• Treatment’s pressure must overcome the 

different forces in the formation 

 Affecting factors: 
• Fluid friction 
• Fluid leakoff 
• Elastic fracture opening 
• Breaking rock at fracture tip 

 Perforation orientation is important factor 
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Perforation orientation 
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Source: Hydraulic fracturing manual, 
Heriot-Watt University 



Fracture growth analysis 

 Nolte and Smith plot 
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Fracture containment 

 Lithological contrast 
 Mainly vertical containment 
 Main influencing factors 

• Young’s modulus 
• Poisson’s ratio 
• High leak-off 
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Fracture containment 
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Source: Shell Hydraulic fracturing manual 



Data gathering 

 Minifrac (<50 m3) 
 Microfrac (<5 m3) 
 Leak-off test 

• Cost effective 
• Less accurate 
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Fracture gradient determination 

 Planning of a drilling program 
 Calculation of MAASP 
 Calculation of kick tolerances 
 Estimation of pressures required for 

hydraulic fracturing 
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Fracture gradient determination 


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Results 

 200 wells analysed 
 Two methods used 
 Calculation with standard and 

modified Poisson’s ratio 
 Assumption of 0,442 psi/ft formation 

gradient 
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Example 

Legal Well 

Name 

Pressure 

[psi] 

TVD 

[ft] 

Pore 

pressure 

[psi] 

Hubbert 

Willis 

[psi] 

Eaton / 

0,25 

Poisson 

[psi] 

Eaton / 

different 

Poisson 

[psi] 

Fracture 

pressure 

[psi] 

Formation 
Poisson 

ratio 

Gradient 

[psi/ft] 

Algyő-

Nyugat-2 
638 3352,2 1481,655 2105,16 2105,2 2209,073 2119,654 

siltstone 

sand 
0,28 0,659 

Csanádapá

ca É-2 
507,5 2889,7 1277,24 1814,72 1814,7 1732,029 1784,738 sandstone 0,22 0,599385 
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     Gradient=0,5994 psi/ft     Gradient=0,5563 psi/ft 
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      Gradient=0,6281 psi/ft       Gradient=0,6927 psi/ft 
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Fracture gradient of 
siltstones 



THANK YOU FOR YOUR KIND 
ATTENTION! 

 
Any question? 
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