
Chapter 9 

Pressure Buildup Test

林再興 教授
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The Ideal Buildup Test (I)

(Determination of permeability)

• Assumptions:  

– Reservoir is homogeneous, slightly compressible, single phase.

– Infinite acting

– Ei or log approximation is applied

– Horner’s pseudo-producing time application is applicable 
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The Ideal Buildup Test (II)

(Determination of skin factor)
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Actual Buildup Test － Flow regions
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Actual Buildup Tests －
Deviations from assumptions in ideal test theory
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Actual Buildup Tests-

Qualitative behavior of field tests
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Effect and Duration of Afterflow

• Several problems that afterflow affects the buildup test analysis

(1) delay in the beginning of the MTR, ……

(2) total lack of development of the MTR in some cases, ……

(3) development of several false straight lines, ……
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• The characteristics of afterflow on a pressure buildup test plot

-- In Horner plot 

(1) a laze S-shape at early time

(2) In some tests, parts of the S-shape may be missing in

the time range during which data have been recorded 
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Example 2.2 – Finding the end of wellbore storage distortion
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Determination of Permeability

(procedure)
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Well Damage and Stimulation
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Analysis of Hydraulically Fractured Wells

(Vertical fractures)
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Pressure Buildup for Hydraulically Fractured Wells

--Formation linear flow

 ttt p 

kknowingbyxcalculateTo

ckhx

qB
slope

f

tf






064.4

44

 ttt
ckhx

qB
pp

t
ckhx

qB
pp

p

tf

wfi

tf

wfi













064.4
     

: buildup Pressure

064.4
      

:drawdown  Pressure

pws



Pressure Buildup for Hydraulically Fractured Wells

--Pseudo-radial flow
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Pressure Level in Surrounding Formation

46





















methodMuskatModified

methodpormethodMBHfrom

pressureaverage

ppressureareadrainageStatic

testbuilduppressurefrom
ppressureFalse

ppressurereservoirOriginal
i

)2(

*,)1(

)(

)(

*)(

)(

: pressureFormation 



Original reservoir pressure
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Original reservoir pressure (cont.)

• False pressure
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Modified Muskat Method
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Reservoir Limits Test (Ⅰ)
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Reservoir Limits Test (Ⅱ)
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Reservoir Limits Test (Ⅲ)
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---  2.8 Example  ---   
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•Other method to estimate distance from well to boundary

(method suggested by Gary)
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Estimation of Reservoir Size

• The basic idea is to compare average static reservoir pressure 

before and after production of a known quality of fluid from a 

closed volumetric reservoir.
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Modifications for Gases
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Modifications for Multiphase Flow
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