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PAIM VALLEY NO. 1

 MERCURY INJECTION CAPILLARY PRESSURE TESTS.

INTRODUCTION.

This report presents results of a mercury injection capillary pressure
study on core samples selected from the gas producing horizons of the Horn Valley,
Stairway, and Pacoota Pormations in the Palm Valley No. 1 well, Northern Territory.

PROCEDURE & APPARATUS.

Fourteen 3-inch diameter plugs were drilled;qut parallel to
bedding from cores taken in the éas producing intervals of the above well,
The plug§ were trimmed with a diamond saw to an Qpproximate lengﬁh of 1% inches,
then extracted with toluene and cvéh.- dried at 110°C for 24 hours. Porosity
and absolute-permeability to'nitrééén were determined after the plugs Had
cooled to room temperature.. , ‘

Mercury Injection capillary pressure tests were then carried Sgt in
a Rﬁskg-type mercury injection appg;atus, acéording to a method'described b;?
Purcell in Petroleum Transactions, AIME, 1949. ypon'éitensive evaquation,
each of the samples wps subjected stepwise to increasing mercury pressure, and
the volume of mercury injected at each step was measured when stalilization had
been achieved. The ultimate pressur@ used on each sample was 1500 psia. |

The pressure-volume data obtained from tests on the:samples
were then used in compiling mercury capillary pressure curves, after application
of measured corréctions'for”mercury surface conformance and pump expansion |
had been made. | e : ce

Finally, pore size distribution of the samples was determined; using
2 Xcos 0

y:a value fo the average pore

!
¢

o } .
entry radius was calcualted over a'partigular saturation interval. The values'’

4

the capillary pressure function r =

¥¥and 0? pespecfively repfésenfing the surf%ce tension of mercury (480 dynea/bm)
and the méféu;y-roqk contact angle were obtained from Purcells paper referred to -
above. . a ) ’
DISCUSSION,

Test results, comprising'capillary pressure curveé for seven of the

fourteen samples tested are presented in Figures 1 to 7. Pore size distribution
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values calcuﬁéted from the capillary test results of these same seven samples
are listed in Table 1._ Porosity and permeability values of all the samples are
listed in Table II, while the electrical log together with uzg'relevant sample
depﬁhs are shown ih Figure<8. - ’

Capillary pressure curves could not be determined for half of
the fourteen samples;used in these tests; no peqetraxion of mercury into
their rock matrix was.poticed over the whole test pressure range.
Capillary pressure results for the remainder of samples tested were characterizeg
by high threshold- pressures, and very high 1ndicated water satubations at ultimgte
test pressure. These results could be cons1dered mormal for this ty@e of material,
s;uce measured porosity and permeability values of all the samples tested were |
very low to nilﬂ |

The porosity, ﬁermeability and oapillary pressure characteristics
of this reservoir suggest.that the uajor portion of the productiou may be
occurring along fraoture systems, ahd other planes of weakness in the formationx
Such is also indicated.o& the core descripfiops‘taken throughout the'productive

: - i

intervals.

.. CONCLUSIONS.

Capillary”pressure characteristics were obtained from only seven -
of fhe fourteen.samples utilized in the tests from the gas.érbducing'zones.
Caﬁillary pressure tests on the other seven sampies were negative bedause of
their extremely impermeable sature.g

Those samples for whlch test results were obtained showed that:

(1) Threshold pressures and water saturations were very high.

(2) Porosity and permeablllty values were of a very low order. )

(3) Production is probably occurring from fractures and other

planes of weakness in the formation,
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‘TABLE I

ENTRY

(MICRONS)

AVERAGE

_ PORE

SATURATION (% PORE VOLUME) :

e : SAMPLE

- —= DEPTH

0-4 | 4-8 [8-12 [12-16 | 16-20 | 20-24 | 24-28 | 28-32 | 32-35 36-40 | 40-44 | 44-48 | 48-52 | 52-56° (FEET)

0.248 [ 0,222 [0.196 { 0.146 | 0.091 5199

) 0.178 { 0.114 5625
0,254 | 0.228 ]0.201 |0.178 ; 0.153 | 0.130 | 0.110 | 0.093 | 0.081 5742

. 0.099 | 0.078 5904
B SE— e . ~ —
3 0.520 .| 0.504 | 0.468 |0.442 | 0.396 | 0.358 | 0.312 | 0.268 | 0.235 | 0,198 {0.160 {0.129 | 0.100 | 0,081 5922




TABLE I (CONT'D)

i

Sk,

RADIUS

PORE  ENTRY

' AVERAGE

(MICRONS)

SATURATION (% PORE VOLUME)
SAMPLE DEPTH
T2 223 A
0.112 5742
o.;14 0.083 5898




TABLE II

POROSITY & PERMEABILITY PAIM VALLEY

NO.,

1.

CORE SAMPLE POROSITY PERMEABILITY TO

NUMBER DEPTH % BULK VOLUME DRY NITROGEN

(MILLIDARCYS)

13 51991 6.7 less than Q.5
14 5570 1.0 L
15 5625 2.0 L
15 5628 5.6 " " "
15 5637 1,0 nooom
16 5639 5¢7 nooom o om
16 5742 6.1 nooom o
16 5751 6.3 wooom o
16 5754 6.3 woow o
16 . 5771 2,5 L
16 5779 3.6 wooomom
17 5898 6.9 wooown
17 5904 5.1 nooowom
17 5922 6.2 nooom




~ MERCURY CAPILLARY PRESSURE
WELL NAME-PYALLEY Mo1 SAMPLE DEPTH-5138
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 MERCURY CAPILLARY PRESSURE
WELL NAME PVALLEY No1 SAMPLE DEPTH 5625
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FIGURE 3

MERCUR\/ CAP&LLARY P@ESSURE
WELL NAME-PUALLEY No 1 SAMPLE DEPTH-5742
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* MERCURY CAPILLARY PRESSURE
WELL NAME<P VALLEY N@‘ﬂ SAMPLE DEPTH=577®‘ |
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FIGURE 5 , ’

MERCURY CAPILLARY PRESSURE
WELL NAME-PVALLEY Mo1 SAMPLE DEPTH-5898
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WELL NAME=PVALLEV No 1

FIGURE 6

MERCUR\/ CAPHLLARY PRESSURE
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FIGURE 7

MERCUR\/ CAPHLLARV PRESSURE

WELL NAME PVALLEY N@‘ﬂ SAMPLE DEPTH—-5822
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FIGURE 8

PALM VALLEY No1 - ELECTRICAL LOG
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