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WELL TEST INTERPRETATION MODELS

NEAR WELLBORE RESERVOIR BOUNDARY
EFFECTS BEHAVIOUR EFFECTS

Wellbore Storage Homogeneous Infinite extent

Skin Heterogeneous Specified Rate 

Fracture -2-Porosity Specified Pressure 

Partial -2-Permeability Leaky Boundary
Penetration

-Composite
Horizontal Well 

EARLY TIMES MIDDLE TIMES LATE TIMES
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Layer 1

Layer 2

Layer 3
Layer 1

Layer 2

Layer 3

k1 S1 f1 h1

k2 S2 f2 h2

k2 S3 f3 h3

q1

q2

q3

Q

MULTILAYERED RESERVOIR



489


A

lain C
. G

ringarten 2010
2015

DOUBLE PERMEABILITY BEHAVIOUR
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Both layers produce

MULTILAYERED RESERVOIR
Crossflow

Dimensionless time, tD/CD
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k h k h
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MULTILAYERED RESERVOIR
Crossflow

 
 

r

k h k h h
k

h
k

w

Z Z

2

1 1 2 2 1

1

2

2

2 
   

 
 

f

f f

f

f





c h

c h c h

c h

c h

t

t t

t

t

1

1 2

1

TOTAL

 



k h

k h k h

k h

kh
1 1

1 1 2 2

1 1

TOTAL

S2= 0     = 0.17   = 0.995    = 2 10-8

5 10 20 40
70

S=S1=  0

110

200

300



492


A

lain C
. G

ringarten 2010
2015

MULTILAYERED RESERVOIR
No Crossflow
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S2= 0

Most permeable layer closed
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MULTILAYERED CLOSED RESERVOIR
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MULTILAYERED RESERVOIR

Fractured well, 2 layers, no crossflow
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WELL TEST ANALYSIS

Input Signal Unknown Reservoir
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Step function
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Wytch Farm UK oil well
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Well Flowing
100% Rate

Well Flowing
30% Rate

Well Shut-in
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Drawdown

Build-up
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Drawdown

Build-up
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PLT Match



505


A

lain C
. G

ringarten 2010
2015

Oil well Indonesia
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TVD

GAS

OIL

High k
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