


98-Pet-A5, Petroleum Production Operations

1. {35 points)

Average Reservoir Pressure Pr = 4000 psig
Wellbore Radius: i = 0.3ft
Drainage Radius: le = 1500 ft.

Two stabilized test data obtained at the current reservoir condition given as
foliows:

Pwe, psig Quil, STB/Day
3400 1000
2500 2330

a-) (10 points) Determine the flow efficiency factor, FE ?

b-) (10 points) After performing a hydraulic fracturing job, a pressure transient
test was conducted and the skin factor, S', was found to be equal to -1.3
determine the flow efficiency. What is the Foids of Increase (FO? [s this a
successful frac job? Explain!

c-) (15 points) Construct the IPR curves representing the reservoir performance
before and after the fracturing operation.



98-Pet-A5, Petroleum Production Operations

2. (20 points)

It is hoped to flow a well at an o1l production rate of 400 STBO/Day. The reservoir has a
productivity index of 0.5 STBL/day/psi and the current static (average) reservoir
pressure is 2800 psi. The well is equipped with a 4000 ft of 2 7/8 in (ID=2.441 in) tubing
and the required wellhead pressure is 160 psi. The producing gas liquid ratio is 100
SCF/STBL and %50 water production is expected.

Other relevant information:

Bubble point pressure: 3000 psi

Gas Gravity: 0.65

Oil API Gravity: 35

Water Specific Gravity: 1.07

Average Flowing Temperature: 150 °F

a-) (10 points) Will the well flow at the desired rate (i.e. 400 STBO/dav)?

b-) (10 points) If you would like to increase the oil production rate up to 500 STBO/Day.
How much gas (SCF/Day) you would need to inject into the tubing? Assume reservoir
pressure, productivity index, water cut, wellhead pressure, and the gas/liquid ratio
provided by the reservoir are all the same as in part a.
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98-Pet-A5, Petroleum Production Operations
3-) (15 points)

The following production data pertains to a reservoir where the current average reservoir
pressure 1s unknown. The well 1s equipped with a 7000 ft of 2 7/8 in (ID=2.441 in) tubing
and the required wellhead pressure is 160 psi. The well is producing at a rate of 1000
STB/Day when the flowing bottomhole pressure is 2184 psi . The current producing
gas/liquid ratio ts also recorded as 400 SCF/STBL and no water is produced. A recent
isochronal test results revealed the following reservoir performance parameters:

C=0.005 STBL/Day-psi
n=0.8

Other relevant information are as follows:

Gas Gravity: 0.65

Qil API Gravity: 35

Water Specific Gravity: 1.07

Average Flowing Temperature: 150 °F

Determine the oil production capacity of the well (STBO/Day) when the reservoir
pressure drops down to 2000 psi and the %50 water production with producing gas
liquid ratio of 600 SCF/STBL is anticipated.
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98-Pet-A5, Petroleum Production Operations

4, (30} points
Design a continuous gas lift operation for the following well;

Depth of Well : 8000 ft

Average Reservoir Pressure= 3000 psi

Desired Oil Production Rate: 1000 STB/day

C: 0.0043734 STB/Day-psi"

n: 0.8

01l Grawnity = 35°AP1

Gas Gravity = 0.65

No water is produced

Formation Gas Oil Ratio = 100 SCF/STB
Bottomhole Temperature = 200 °F

Surface Temperature= 100 °F

Tubing Wellhead Pressure: 160 psi

Tubing ID = 2.441 in.

Load Fluid gradient = 0.5 psi/ft

Static liquid level is at the surface

Valves will be 14" retrievable

Differential Pressure Across Operating valve = 100 psi
Surface Gas Operating Injection Pressure = 1200 psi
Surface Gas Injection Kick-off Pressure = 1250 psi

Determine:

a-) {10 points) Depth of Gas Injection

b-) (10 points) Required Gas mnjection rate

c-) (10 points) Valve spacing (i.e. number of unloading valves and their corresponding
setting depths)
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Production Optimization Using Nodal Analysis
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Production Optimization Using Nodal Analysis
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Production Optimization Using Nodal Analysis
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Pressure Traverse Curves 263
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