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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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DOUBLE POROSITY BEHAVIOUR
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DOUBLE POROSITY BEHAVIOUR

Interporosity Flow Coefficient l : l  r
k
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f
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)2(4
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: geometric coefficient:

n: number of directions of planes defining a matrix block

l : characteristic length of a matrix block
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2l
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2h
m

hm

10-3 > l > 10-7



448


A

lain C
. G

ringarten 2010
2015

(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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Drawdown Type Curve for a Well with Wellbore Storage & Skin, in a 
Reservoir of Infinite Extent with Double Porosity Behaviour

(Restricted Interporosity Flow)
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Dimensionless time, tD/CD
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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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DEPENDING UPON: 
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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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Elapsed time t, hours

10-3                   10-2                      10-1                       1                10 102

102

10

1P
re

s
su

re
 c

h
a

n
g

e
 

p
 a

n
d

 
p

re
ss

u
re

 d
e

ri
va

ti
ve

 
p

', 
p

s
i

EXAMPLE OF DOUBLE POROSITY BEHAVIOUR



464


A

lain C
. G

ringarten 2010
2015

p
 (

t
)

Log of Horner time 

dp

DOUBLE POROSITY SEMI-LOG Horner ANALYSIS

kh q B
m

 162 6.   1
w

d
  p

m10

 
constantEulerofExponential

tk

rVc

mff

wmft
78.1

)(000264.0

2







 


 
tk

rVc

ff

wft

)(000264.0

2







l

Transition line:

  ft

(tp+tf)/ tf

(p*)f+m=(pav)i

(p*)f

f

f+m

Middle of transition

(tp+tf+m )/ tf+m 

  mft 

Radial flow (f) and (f+m)  lines:

pdm



465


A

lain C
. G

ringarten 2010
2015

10-30

10-2

3x10-4

10-7

le-2S
CDe2S

0.1

1030 

1010 

1

105 

0.1

1030 

1010 

105 

1

PRESSURE MATCH:

TIME MATCH:
match

D

p

p
PM 












TM
t

C
t

D
D

match
















CURVE MATCHES:

 C e
D

S

f

2

 C e
D

S

f m

2



   l

w

l

w w

C C
D f m D f m 

 1 1( )

w 
 l

CD f m
w( )1

 l


CD f m
w w( )1

5
 C e

C

D
S

f

Df

2

 0. ln

kh qB 141 2.   PM C
kh 



0 000295

1
.

 TM

f mD mDC C  ( )1 w S  05. ln
 

CDf m

C eD
S

f m

2

+

l w 




( )1  l


)w(1C

D f m
 





 

/ C
D f m

D
im

en
s

io
n

le
ss

 P
re

ss
u

re
 , 

p
D

 

a
n

d
 D

e
ri

va
ti

ve
 p

' D

Dimensionless time, tD/CD

10-1                     1 10              102                      103                      104                      105

102

10

1

10-1



466


A

lain C
. G

ringarten 2010
2015

l e -2S

10-3

10-15

0.7

0.3

0.1

10-6

10-10

10-30

102

10

1

10-1

D
im

e
ns

io
n

le
ss

  
p

re
ss

u
re

, 
p D

10-1                               1 10                     102                              103                                104                           105

Dimensionless time, tD /CD

CD e 2S

103

5
0.5

1030

1015

106

1

0.1

0.01

102

0.001

Approximate 
end of  
wellbore 
storage

Approximate start of semi-log radial flow

10-2                           10-1                                1 10 102                              103

104

103

102

10

1
Elapsed time, t ( hours)

P
re

ss
u

re C
h

a
n

g
e

, 
p

 ( p
si)

0.5



467


A

lain C
. G

ringarten 2010
2015

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

C normal 
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S > 0

DAMAGED
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S  - 5.5

FRACTURED
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DOUBLE POROSITY BEHAVIOUR

Damaged

Fissures
Plugged

C normal
S > - 3.5

Skin = -3.5 = “Geo-skin”

Acidised

Fissures
Cleaned Open

C 10-100 normal
S as low as - 7

Skin = Geoskin - 4

Fracture propagates 
along existing fissures

Fractured

C normal
S  - 5.5
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DOUBLE POROSITY BEHAVIOUR

Need to improve the least permeable medium:

No improvement
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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
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V shaped

Dimensionless time, tD/CD
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UNRESTRICTED INTERPOROSITY FLOW

“Transient interporosity 
flow” solution

Dependent of matrix block shape

U shaped
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