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GAVILAN EFFECTIVE HYDROCARBON RESERVOIR SPACE

Thne OCC-ordered production and pressure test provided information -
perhaps the most definitive and useful information - for determining
effective hydrocarbon reservoir space in Gavilan.

The reservoir space is thought to be essentially of fracture porosity;
and although the term "pore volume" is used sametimes herein, it is
not intended to mean "porosity" as in matrix porosity.

The area selected for analysis‘is outlined on the plat on the facing
page. Also shown on this plat are pressure declines within and near
the area during the test period from June 30 to November 19, 1987.

The area contributing to production is not definitely known; and it is
probable that the area did receive support fram outside the boundaries
shown - particularly in July same migration occurred from the east,
and it seems probable that migration also occurred from the north.

Even so it is believed that the results obtained fram the analysis are
reasonable. They indicate an average pore volume in the range of .2
to .25 porosity feet.

It is probable that the pore volume does not exceed .3 porosity feet.




DETERMINATION OF EFFECTIVE HYDROCARBON PORE VOLUME *
FOR GAVILAN

The most definitive information that can be determined from the OCC-ordered test period of July to
November 1987 is Gavilan's effective hydrocarbon pore volume through the use of reservoir system
compressibilities.

‘This has many virtues over the conventional material balance (or reserwoir simulation) methods ~ and

the results can be made just as accurately with a slide rule as can be obtained by the most
sophisticated of computer programs. The accuracy here is dependent more on judgment of parameters
used - such as area contributing to production - than on the program.

Attempts here to determine effective hydrocarbon pore volumes by conventional material balance
methods are plagued by such problems as the following:

1. Migration away from Gavilan before it was drilled.

2. Migration Mm Gavilan following production.

3. Conventional material balance methods require accurate information of reservoir fluid (PVT)
properties, such as initial bubble point pressure, formation volume factor, etc. (Different
fluid analyses will give different results - and the engineers are not in agreement as to PVT
data.)

4, Unknown amount of initial free gas in the reservoir.

5. Problem of "weighting" of absolute pressures by associated. reservoir wvolume, as well as the
error in determining absolute pressures themselves (as opposed to pressure decline during
test).

6. Error for early production periods of indefinite value of formation compressibility.

* As used herein, "pore volume" means effective hydrocarbon reservoir space (believed to be
essentially fracture porosity). It is not intended to mean "porosity" as in matrix porosity.
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METHOD OF CALCULATING PORE VOLUME
FROM TEST PERIOD DATA

Pore volume was owwocwmnmm from system oo_%nmmmwgfgmm by simply nmoomansm the elements of
canpressibility by its definition:

C, = Av
vV AP , and solving for V
V= Av . _
AP Where AV 1is reservoir volume produced (barrels used here)
AP is pressure decline during the production
cn nn is system campressibility
On = OOm mOm + om m@ + Om (No undersaturated oil here, and elimination of connate

water will have negligible effect)

Where Cos = compressibility of saturated oil
C = compressibility of free gas
om = formation compressibility

c:omnsmnmwmncown<0HE=m~mamnmEE:ma<o~§=ommnmnnmwmmmﬁamﬂmamnoagwmmgmm gnmwsmm wnmm:
and from this, pore <ou.c_=m~ mxmnmmmmm here as porosity times feet. : :

Z»mo shown for the various assumed properties are initial stock tank barrels per acre (for assumed
condition of no free gas initially).
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