Part I. Write your answer in the space provided. Use equations and sketches in addition to
words (as needed).

1. a. Give a qualitative definition of porosity.
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b. Givea quantltatlve definition of porosity (¢). Define all terms
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c. Give three examples of geologic processes in the development of induced porosity.
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2. a. Give a qualitative definition of permeablhty
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b. Give a quantitative definition of permeablhty k). Deﬁne all terms. 3
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c. Give three sources for permeability dete%atlorm .—» ( J\ )
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3. a. Give a qualitative definition of isothermal compressibility.
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b. Give a quantitative definition of isothermal compre551b111ty (c). Define all terms.
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c. Explain the term, “hysteresis”.
4. a. Give a qualitative definition of non-Darcy flow. \f

b. Give two examples of non-Darey flow.
s b
c. Show that the dimension of the non-Darcy flow ;:oefﬁ01ent is /L]
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Part II. Work out the answer in the space provided. Show details of your work and clearly
identify your answer. Grading will be on the basis of approach and answers.

5. The equation shown below is the Darcy equation for radial, horizontal flow of a real gas
for pressures where the pz product is constant, in Darcy Units.
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Determine the constant, C and its units, to convert the terms to the following units: q in standard

ft’/day , k in md, h in ft, p in psi, pwin cp, and T in °R. Assume standard conditions are 60 °F and
14.73 psia.
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6. A reservoir has a thlckness of 100.0 feet, a porosity of 0.15, and a formation
compressibility of 5.0 x 10 psi'. Assume the formation subsides when the fluid pressure
decreases and the bulk volume compressibility is equal to the product of the porosity and the
formation compressibility. Determine the subsidence of the top of the formation when the
reservoir pressure decreases 2000.0 psi.
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7. Using the gas flow data below on a small cylindrical sample, determine the absolute
permeability by plotting the appropriate terms of the mean pressure form of Darcy’s Law. A
blank graph format is provided for the plot. The downstream pressure is atmospheric.
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8. To determine the matrix volume of a limestone core, a whole core 3.01 inches
in diameter and 6.05 inches in length is placed in Cell 2 of a Boyles Law device.
Each of the cells has a volume of 1000.0 cm3. Cell 1 is pressured to 50.0 psig and
Cell 2 is evacuated. The cells are connected and the resulting pressure is 28.1 psig.
Assume the atmospheric pressure is 14.5 psia. Determine the porosity of the core.
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0. a. Determine the readings of the Caliper (CALIX), Gamma Ray (GR), and Sonic Travel
Time (DT) Logs at the following intervals:

Interval Caliper Gamma Ray Sonic Travel Time
(feet) (inches) (API Units) (usec/ft)
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b. Use these readings to determine the porosity at 4245-55 ft, assuming matrix is
limestone and the fluid in the pores is water (Atm, = 47.5 psec/ft, Aty = 189 psec/ft).
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Consider the following whole core analysis data.

Horizontal Vertical

Sample Depth Permeability | Permeability | Porosity
Number (ft) (md) (md) (fraction)
96 9131.5-32.0 359 119, 0.166

97 9132.0- 33.0 46.7 304. 0.179

98 9133.0- 34.0 27.8 22.1 0.154

99 9134.0-35.0 15.1 12.9 0.132
100 9135.0-36.0 4.61 2.94 0.118
101 9136.0- 37.0 25.5 92.5 0.169
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Determine the average horizontal permeability, the average vertical permeability, and the average
porosity of these data.
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