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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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DOUBLE POROSITY BEHAVIOUR

FISSURED LAYERED

Matrix

m matrix least permeable medium

Fissure

Vug

f fissures most permeable medium

f

m

Well
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DOUBLE POROSITY BEHAVIOUR

Vf + Vm = 1Concentration of  f or m : Vf (or Vm) =
Volume of  f (or m)

Total Bulk Volume
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Effective   vs intrinsic  permeabilities

   f f m mV V
Porosity of  f or m : f (or m) =

Pore Volume of  f (or m)

Volume of  f (or m)
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DOUBLE POROSITY BEHAVIOUR

LAYERED
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DOUBLE POROSITY BEHAVIOUR

Interporosity Flow Coefficient l : l  r
k

kw
m

f

2

2

)2(4

l

nn 


: geometric coefficient:

n: number of directions of planes defining a matrix block

l : characteristic length of a matrix block

n=2n=3  
60

2l

l

n=1  
12

2h
m

hm

10-3 > l > 10-7
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(1) EARLY TIMES

f

m

Flow  from most 
permeable medium only

DOUBLE POROSITY BEHAVIOUR

f

m

Recharge from least
permeable medium

(2) TRANSITION

f

m

Flow  from both
medium together

(3) LATER TIMES
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DOUBLE POROSITY BEHAVIOUR

le-2S
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Wellbore Storage and Skin Type curve
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Reservoir of Infinite Extent with Double Porosity Behaviour
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l e -2S
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Start of transition
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Middle of transition
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Dimensionless time, tD/CD
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Start of radial flow on total system (CDe2S)f+m curve

Start of radial flow on fissure medium (CDe2S)f curve

End of transition on total system (CDe2S)f+m curve

Start of transition on fissure medium (CDe2S)f curve
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1st line: Data must match (CDe2S)f after the start of radial flow on (f)
before the start of transition

Existence of double porosity semi-log straight lines (drawdown)
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g
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DEPENDING UPON: 
(CDe2S)f (CDe2S)f+m                                                    le-2S

2nd line: Data must match (CDe2S)f+m after the end of transition
after the start of radial flow on (f+m)
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Elapsed time t, hours
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EXAMPLE OF DOUBLE POROSITY BEHAVIOUR
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Elapsed time t, hours
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EXAMPLE OF DOUBLE POROSITY BEHAVIOUR
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Homogeneous

C normal C normal

S > - 3.5 S > - 3.5(CDe2S)f > 103

0.5 < (CDe2S)f < 5

(CDe2S)f < 0.5

C 10-100 
Times normal

S as low as - 7

C normal

S as low as - 7

C normal C normal

S  - 5.5 S  - 5.5

Fissured Multilayered

DOUBLE POROSITY BEHAVIOUR
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DOUBLE POROSITY BEHAVIOUR

Damaged
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Plugged
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S > - 3.5

Skin = -3.5 = “Geo-skin”

Acidised

Fissures
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DOUBLE POROSITY BEHAVIOUR

Need to improve the least permeable medium:
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INFLUENCE OF w
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INFLUENCE OF l
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TRIPLE POROSITY RESERVOIR BEHAVIOUR
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FRACTURED WELL

0.001

0.01

0.1

1

10

0.001 0.01 0.1 1 10 100 1000

R
at

e 
N

o
rm

a
lis

ed
 P

re
ss

ur
e 

C
ha

ng
e

 a
nd

 D
e

riv
at

iv
e 

(p
si

D
/S

T
B

)

Elapsed time (hrs)

Radial 
flow



474


A

lain C
. G

ringarten 2010
2015

V shaped
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UNRESTRICTED INTERPOROSITY FLOW

“Transient interporosity 
flow” solution

Dependent of matrix block shape
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Sm= 0
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Dimensionless time, tD/CD
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slope - 1/2

WELL WITH LIMITED ENTRY
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HORIZONTAL WELL



481


A

lain C
. G

ringarten 2010
2015

HORIZONTAL WELL
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Wellbore Storage and Skin
Composite, 2 Poros., Restr, Interp. Flow
Infinite Lateral Extent
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