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Pressure Buildup Test
• Pressure buildup analysis describes the build up in wellbore

pressure with time after a well has been shut in. The analysis
techniques require that the well produce at a constant rate
before shut-in.

• Principal objectives of this analysis is to determine:

 The static reservoir pressure
 Effective reservoir permeability
 Extent of permeability damage around the wellbore

• In pressure buildup and drawdown analyses, the following 
assumptions, are usually made:
 Reservoir:  Homogeneous, Isotropic, Horizontal of uniform 

thickness
 Fluid:  Single phase, Slightly compressible Constant μo and Bo

 Flow: Laminar flow, No gravity effects

Idealized pressure buildup test
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• Applying the superposition principle to a shut-in well, the total pressure change i.e., (pi – pws):

Expanding this equation and canceling terms,

Horner equation (1951)

Where:
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Horner Equation suggests that a plot of pws versus 
(tp + Δt)/Δt would produce a straight-line relationship 
with intercept pi and slope of –m, where:

Horner equation (1951)

• From Horner Equation, pws = pi when the time ratio is unity. Graphically this means that the 
initial reservoir pressure, pi, can be obtained by extrapolating the Horner plot straight line to (tp
+ Δt)/Δt = 1.
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Example
The Table below shows pressure buildup data from an oil well with an estimated drainage radius of 2,640 ft.
Before shut-in, the well had produced at a stabilized rate of 
4,900 STB/day for 310 hours. Known reservoir data are:

Calculate:
• Average permeability k
• Skin factor
• Pressure drop due to skin
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Solution
• Plot pws versus (tp + Δt)/Δt on a semilog scale as shown in 

the Figure.

• Identify the correct straight-line portion of the curve and 
determine the slope m to give: m = 40 psi/cycle

• Determine pwf after 1 hour from the straight-line portion of 
the curve to give: p1 hr = 3266 psi

Δpskin = 0.87ms = 0.87 (40) (8.6) = 299 psi
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Drill-Stem Test (DST)

• Drill-stem testing provides a method of temporarily completing a well to determine the productive
characteristics of a specific zone.

• Reservoir characteristics that may be estimated from DST analysis include:

 Average effective permeability. 

 Reservoir pressure: Measured, if shut-in time is sufficient, or calculated, if not.

 Wellbore damage.

 Barriers, permeability changes, and fluid contacts: These reservoir anomalies affect the 

slope of the pressure buildup plot. They usually require substantiating data to differentiate 

one from the other.

 Radius of investigation: An estimate of how far away from the wellbore the DST can "see".

 Depletion: Can be detected if the reservoir is small and the test is properly run.
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DST Equipment
• The DST tool is an arrangement of packers and valves placed at the end of the drill pipe. 

• The packers help in isolating the zone of interest from drilling mud in the hole and to let it produce 
into the test chamber, drill collar, and drill pipe. 

• The packers also help in reducing wellbore storage effects. 

DST Pressure Behavior
A. Increase in hydrostatic mud pressure as the tool is lowered into

the hole.
B. Setting of the packers causes compression of the mud in the

annulus in the test interval, and a corresponding increase in
pressure is noted.

C. When the tool is opened and inflow from the formation occurs, the
pressure behavior is as shown in this section.

D. After the test tool is closed, a period of pressure buildup results.
E. Finally, the test is ended, and the packers are pulled loose,

causing a return to hydrostatic mud pressure.
F. Tool is pulled. Fluid recovery from the test may be determined

from the contents of the drill pipe or from the amount recovered at
the surface if a flowing DST is obtained.

DST pressure record
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Recommended Flow and Shut-in Time for DST

• The first flow is very short and is designed
(usually 5-15min) to remove any excess pressure,
which may have resulted from setting the packers.

• The first buildup is rather long (usually 30-60 min)
since reliable value for the initial reservoir
pressure is desired.

• The second flow is somewhat longer and is
designed (usually 60 min) to evaluate the
formation for some distance from the well.

• The second shut-in is usually 30 min to several
hours to calculate the transmissibility and other
characteristics of the reservoir.

• The Figure shows the DST pressure chart for a
two-cycle test. The first cycle in Figure includes
the initial flow and buildup periods, while the
second cycle includes the second flow and final
buildup periods.

DST pressure chart for a two-cycle test
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Summary
• Pressure buildup analysis describes the build up in wellbore pressure with time

after a well has been shut in.

• Principal objectives of this analysis is to determine: The static reservoir pressure, Effective
reservoir permeability and Extent of permeability damage around the wellbore

• Drill-stem test (DST) provides a method of temporarily completing a well to determine the
productive characteristics of a specific zone.

• The DST tool is an arrangement of packers and valves placed at the end of the drill pipe.
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THANK YOU


