The model size is 24 by 25 by 15 (i.e. 9,000 cells) in x, y and z directions, respectively.  It has 25 production wells and 1 water injector as shown in the figure below.
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Project 1: Estimate Oil Production Rate
Data: All 25 production wells are set to production at their maximum rate for 300 days at the beginning. Then the maximum well rate is reduced to 100 barrels of oil per day for 60 days. The production wells resume their maximum production rates after 360 days for a total of 10 years (3,653 days). The file “OilRate.xls” contains total oil production rate for all wells (barrels per day) vs. time (days).

[image: image2.emf]0

5000

10000

15000

20000

25000

30000

35000

40000

0 500 1000 1500 2000 2500 3000 3500 4000

Time (days)

Oil Rate (STB/day)

Oil Rate


Task: Estimate total oil production rate of all well up to 10 years using only the first 3 years (1 to 1,096 days) of production data. Provide a report that describes your algorithm briefly, compares the actual and estimated production rates by plotting the production rates, and calculates the l2-norm of the estimation errors. 
Notes: 

1. Since we had operation abruption from 300 to 360 days, the oil production data from 360 days to 1,096 days are considered to be useful for our purpose.

2. Use some of the data to develop your algorithm (say from 360 to 731 days), and the rest to verify your algorithm (731 to 1,096 days) before computing the 10-year estimation.

3. The production rate is declining but has positive value. Does it resemble some functional form?
Project 2: In-fill Well Location

Data: The main data files are “pore_volume.maps” and “oil_saturation_year6.maps” which have cell initial pore-volume in barrels and oil-saturation in fractions at the 6th year (2,192 days). The amount of oil for each cell is calculated by multiplying pore volume with oil saturation. The I, J and K indices in the files are: I for x-direction, J for y-direction and K for z-direction. Note that the K-index and z-direction are positive increasing toward the earth center (i.e. positive downward which is opposite to our normal convention.)  Other supporting files are: “permeability.maps”, “water_saturation_year6.maps”, “gas_saturation_year6.maps” and “well_location.data”.

The data in the files are organized as x-z cross-sections, i.e. printed as I-K cross-section for each J index. A number with the letter “P” adjacent to it indicates the cell is a production interval for a well. Similarly, a number with the letter “I” adjacent to it indicates the cell is an injection interval for a well.

Task: Find a well location in terms of I-J index that can give highest initial oil production rate. All existing production wells have completions at layers 2, 3 and 4. Will you use the same completion layers for the new well? Provide a report that describes your algorithm briefly, and the reasons for selecting the in-fill well location.
Notes: 

1. Once the data format is understood, you can process that data into a format that is easier to handle.

2. Focus on the area with most abundant oil as long as you do not drill to the existing well locations. 
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