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Histogram showing frequency of permeability in core
samples arranged in classes defined by the Togarithm of
the permeability. The bimodal distribution reflects the
different effects of dolomitization and subaerial
exposure on the reservoir rocks.
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Figure 9.111. Distribution of core permeability for samples from the
Phillips Lambirth "A" #2 well. Permeability variation (V)
= 0.94, indicating a very heterogeneous distribution.
This resulted in premature water breakthrough in the
reservoir. _
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Crossplot of core porosity and permeability in the
Phillips Lambirth "A" #2 well, a Montoya producer in
Peterson South Field. Note the consistency of porosity
values, but almost complete absence of points between 0.5
and 10 md permeability. Lower permeability samples are
matrix dolomite; higher values represent karst rubble.
Average porosity over the cored interval was 9.6%.
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ABSTRACT

Recoveries in West Texas natural waterdrive reser-
voirs range from 55 to 80% of the original oil-in-
place. These recoveries are generally being
achieved using conventional artificial 1ift methods
in the late depletion stages. The high recovery
factors and possible detrimental effects of

higher capacity artificial 1ift have historically
restricted its use in these types of fields.
Contrary to general theory and operating practice,
it has been demonstrated that high volume 1ift is
an effective means of increasing rate and ultimate
recovery in some West Texas natural waterdrive
fields.

INTRODUCTION

Historically, operating practices in most West
Texas natural waterdrive reservoirs were developed
under the premise that they were so efficient that
little could be done to enhance their performance.
One alternative was the acceleration of recovery
by increasing total fluid withdrawal rates within
allowable restrictions. However, most of these
fields were considered to be subject to water
coning. Therefore, theoretically, increased
withdrawals would increase water cut, perhaps
irreversibly, and possibly reduce ultimate recovery.

With incentives of higher crude prices and the
100% market demand factor in Texas, it was decided
to test this theory in some marginal high water
cut producers. After significant increases in
withdrawal rate, water cut remained relatively
constant and in some cases even dropped. Water
coning theory indicates that the added production
volume should not improve recovery in homogeneous
waterdrive reservoirs. If this prediction was
valid, larger artificial 1ift in homogeneous
reservoirs would not be feasible. However, based
on the performance support of the few experimental
high volume Tift installations and the fact that
real reservoirs are heterogeneous to some degree,
several nmore installations were made. Performance
of some of these additional installations is now

References and Illustrations at End of Paper

sufficient to provide meaningful analysis and
conclusions.

A post installation appraisal was used to evaluate
the effectiveness of 55 high volume 1ift (HVL)
installations in 23 West Texas natural waterdrive
reservoirs. High volume 1ift refers to electric
submersible pumps and hydraulic pumps capable of
tgta] fluid production in excess of 1000 8FPD (159
MPFPD). These 23 reservoirs are located in 8
Ellenburger, 9 Devonian-Silurian, and 6 Other
fields. Figure 1 is a map indicating their general
qeographical location. This sampling of installa-
tions investigates eight different horizons ranging
geologically from the Canyon through the Ellen-
burger. Figure 2 depicts the relative geological
position the horizons have with each other and
their average depths.

With 3 to 48 months of post installation perform-
ance available on 55 electric submersible and
hydraulic pumps, production trends have stabilized
sufficiently to estimate the incremental volume of
0il which will be recovered with HVL versus
conventional 1ift. Also, the magnitude of initial
and sustained rate increase achieved with high
volume 1ift over conventional 1ift is now quanti-
fiable.

To optimize future HVL installation priority for
maximum rate and recovery, the HVL analysis was
subdivided into three categories. These cate-
gories are the Ellenburger, Devonian, which is a
combination of Silurian and Devonian, and Other,
which is composed of Abo, Canyon, Strawn, Caddo
Cambrian, and Penn.

ASSUMPTIONS AND QUALIFICATIONS

1. Observations made as a result of this study
are from HVL performance exhibited by West Texas
natural waterdrive carbonate reservoirs only.

2. Generally the installation of HVL is the
final attempt to increase production and ultimate
recovery. That is to say, all the pay has been
opened and several stimulations performed such
that potential for any further downhole remedial
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work is nil.

3. HVL is installed when the maximum size beam
1ift operated within its physical limitation
cannot effectively pump the well off.

4. Although it is recognized that decline curve
analysis has limitations in waterdrive reservoirs,
the maximum production benefit is early in the
life of HVL and the majority of the remaining
recovery is obtained within the first few years.
Therefore, the later production predicted with
decline curve extrapolation is minor and does not
have significant effect on the overall economics.

5. Decline curve analysis is representative and
well test data accurately reflect production.

6. Other assumptions are that base case or
conventional 1ift production forecasts attain
stripper crude prices prior to abandonment while
high volume 1ift production forecasts reach their
economic Timit at higher producing rates due to
higher operating costs and are still receiving
lTower tier crude prices.

THEORY

Incremental production and recovery are indicated
from this study, although performance to date is
insufficient to ascertain the origin of the growth.
Theoretically there are two potential sources for
the increased recovery. It may be coming from the
stripping effect associated with moving greater
volumes of fluid through the reservoir. This
concept is supported by the shape of the frac-
tional flow curve for an oil-wet reservoir. At
high water cuts, significant additional recovery
is achievable with continued withdrawals as
demonstrated by the flattening of the curve. The
reservoirs involved in this study tend to be
moderately oil-wet. The second contributing
factor to reserve growth may be the heterogeneity
of the reservoir rock. Additional recovery could
be coming from the lower flow capacity intervals
as an increased pressure differential is created
at the well bore with high volume 1ift. Figure 3
is a typical Devonian porosity log which shows the

inherent heterogeneity of these carbonate reservoirs.

Rate increases experienced with high volume lift
over those exhibited by conventional 1ift are
explained by Darcy's Law, in that rate (Q) is
proportional to the. pressure differential (A P)
and a greater AP is obtained with high volume
1ift by lowering the producing fluid level.

OPERATING EXPENSE

Due to increased power requirements for the
additional 1ift capacity plus increased salt water
disposal capacity needed for the larger fluid
withdrawals, operating costs soared to approx-
imately a five fold increase over those with
conventional lift. Table 1 illustrates the average
operating costs incurred prior to high volume 1ift
and after high volume 1ift for the three categories
investigated. It should be noted that the deeper
the horizon, the higher the operating cost. This
is primarily due to the increased power regquire-
ments with increasing depth of fluid withdrawals.
Also, the deeper horizons are generally hotter,

thus the equipment failure is more frequent and
pulling costs incurred are greater. For example,
the average run time between pulling jobs in the
Ellenburger is roughly 1/2 that of the Devonian

and the average Ellenburger pulling cost is approx-
imately 40% greater than the averaae Devonian
pulling job cost.

ECONOMIC LIMITS

Economic limits for continued operations with
conventional 1ift and projected operations with
high volume 1ift are different because of the
variation in operating costs and crude prices.

The conventional 1ift economic limit is calculated
using a sgripper crude price of $15.50/bbl
($97.49/M3). A lower tier crude price of $5.50/bbl
($34.59/M°) is used to calculate the high volume
1ift economic 1imit. The operating costs for high
volume 1ift increase such that stripper production
is not achieved prior to reaching the abandonment
rate determined by strict interpretation of
current price controls and assuming no special
price relief is sought. Figure 4 is the calcu-
lation used to determine the economic limit and
Table 2 illustrates the economic 1limits calcu-
Tated. Realistically, it is difficult to believe
that wells on HVL would be abandoned at such high
rates without first seeking price relief. How-
ever, for reserve evaluation purposes, abandonment
rates were assumed to be a function of the current
price controls.

In many cases, HVL production increases have
received ypper tier crude prices of about $12.50/bbl
{$78.62/M”). Consequently, the indicated reserve
results of this analysis present a conservative
picture. Due to the complexity of multiple leases
and BPCL mixtures, the portion of increased oil
recovery which receives upper tier prices and that
which receives loweér tier prices is difficult to
determine. Therefore, lower tier oil prices were
used to determine economic limits and therfore,
incremental oil obtained from HVL. It is obvious
if HVL economics are good using lower tier prices,
they will be even better when upper tier prices
are applicable.

HVL INVESTMENT

The average high volume 1ift equipment cost for
these 55 installations was $41,700/installation
plus $19,000/installation for associated salt
water disposal costs. HVL sizing requirements,
and therefore costs, are a function of depth and
the expected fluid volume. For these 55 instal-
lations, these sizing factors have varied from
6000* {1829 M) to 12,500 (38103M) and 1000 BFPD
(159 M°FPD) to 6000 BFPD (954 M FPD), respec-
tively. Table 3 shows the average initial in-
vestment for the high volume 1ift installations by
category.

ZERO TIME PLOT ANALYSIS

Due to the 48 month span over which these high
volume 1ift installations were made, a zero time
plot analysis was employed to evaluate average
performance of all the installations. Figure 5 is
a typical zero time plot analysis used to provide
a common datum for determination of an average
performance trend prior to and after high volume
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1ift installiation. It should be pointed out,
however, that as data extends further away from
the zero point, interpretation becomes more
difficult because the data sampling size is
diminishing.

The base case or conventional 1ift performance
trend established from the 55 well ayerage in-
dicated &n o0il rate of 80 BOPD (13 M’OPD) at an
80% water cut with production declining at approx-
imately 30%/year when the performance data for
each well was adjusted to time-zero, averaged, and
plotted. Based on §his trend, an additional
80,000 BC (12,719 M0).would be recovered prior to
reaching the economic limit for the average well.
With installation of high volume 1ift3 the rate
initially increased to 230 BOPD (37 M’OPD), which
was an averxage initial incremental rate of 150
BOPD (24 M“OPD), then sharply declined over the
next 3 to 6 months to a more stabilized decline
trend of 12%/year. No significant change in water
cut was observed. With the shut-in time required
for installation of the high volume 1ift equipment,
a certair. amount of flush production is associated
with initial startup. This is probably the reason
for the initial sharp deciine. Using this analysis
for the high volume 1ift instaglation an average
additional 363,000 BO (5,771 M70) will be recov-
ered per installation. Based on the before and
after insta]&ation trends, an incremental 283,000
BO (44,993 M~0) average per installation is esti-
mated to be recovered.

Two significant characteristics exhibited by these
plots were the shallower decline in oil production
after HVL installation and the lack of change in
the watercut trends. Figure 6 is a zero time plot
illustrating the average performance of these 55
installations over 60 months of time. Through 42
months after the HVL installation, the number of
wells included in the average decreases from 52 to
10 and thke performance trend is stabilized. The
last 6 mcnths, where the decline is much steeper,
are not felt to be representative because only 9
to 6 wells are included in the sampling. Even if
producticn were to drop to the economic 1limit
immediately, there has already been an estimated
ayerage incremental recovery of 100,000 BO (15,899
M°0)/installation to date over that expected with
conventional 1ift.

Performance of the three categories investigated
(Ellenburger, Devonian, and Other) are shown by
Figures 7, 8, and 9, respectively. All.three
categories exhibit similar response character-
istics. A1l three show significant initial
increases dropping to a more stabilized trend
within 3 to 6 months. The Devonian exhibits the
most potential for both regovery and rate increase-
with a 350,000 BO (53646 M°0) incremental recovery
and a 17¢ BOPD (28 M”0PD) average rate increase
per installation. The sudden drop in production
exhibited in the Devonian zero time plot after 42
months is also reflected in the total zero time
plot (Figure 6). If this sudden drop is to be the
predominant characteristic (even though it is only
based on a three well sampling), an estimated
average per ye]] incremental recovery of 133,000
BO (21,145 M°0) above the expected ultimate
recovery for conventional 1ift has already been
produced by these Devonian high volume 1ift instal-
lations.

A number of observations can be made from these

HVL performance analyses. Recognizing that
observed performance is a result of analysis of a
limited data sampling, it appears that the Devonian
category exhibits the most potential for HVL.
Perhaps it is better than the Ellenburger because
the Ellenburger production is primarily from
fracture systems, whereas the Devonian production
comes from both fracture and matrix contributions
and therefore exhibits a greater degree of hetero-
geneity than the Ellenburger. Devonian HVL
response is probably better than the Other category
because the Other category reservoirs were being
more efficiently produced with conventional 1ift.
That is, the fluid level changes or differential
pressure increases in the Other category were not
as great as those experienced in the Devonian when
HVL was used instead of conventional 1ift. There-~
fore, the incremental increase from HVL was not as
great.

There are two distinctive characteristics in the
zero time plot for the Other category. The water
cut trend prior to high volume 1ift installation
was not as steep as for the Ellenburger and
Devonian categories and the decline trend after
high volume 1ift installation was steeper. Both
characteristics are probably due to the more
efficient conventional recovery in Other category
reservoirs as previously discussed. Table 4 illus-
trates the average per well incremental rate and
recovery for the different categories analyzed.

For the 55 installations, the total init§a1
incremental rate was 8,250 BOPD (1,312 M OPD) and
the total incremental recoyery is estimated to be
15,565,000 BO (2,474,600 M°0). This performance
indicates that high volume 1ift is proving to be
an effective means of increasing rate and ultimate
recovery in some West Texas natural waterdrive
reservoirs.

PERFORMANCE EXAMPLES

Each of the 55 wells analyzed was unique. Three
general observations could be made from this
analysis. First, wells with a 70% water cut or
greater usually had sufficient decline in pro-
duction such that incremental recovery attributed
to high volume 1ift could be estimated. Second,
most well cases studied indicated a significant
production increase immediately after HVL instal-
lation followed by a rather rapid decline over the
next 3 to 6 .months before a more stabilized
shallower decline trend was established. Third,
wells with a 95% water cut or greater generally
did not generate enough incremental recovery to be
economically attractive. For illustration purposes,
a sample well from each of the three categories
investigated is shown below. These examples do
not necessarily typify average category perfor-
mance.
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EXAMPLE #1

Well "A" is an Ellenburger well which was on rod
pump prior to installation of an electric sub-
mersible pump (ESP) at zero time. As shown by the
zero time plot (Figure 10), Well "A" water pro-
duction increased in the 12 months prior to the
ESP installation from an 18% water cut to a 74%
water cut ghi]e 0i1 production deg]ined from 300
BOPD (48 M°0PD) to 35 BOPD (5.6 M’OPD). With this
31%/yr decline trend, the we%] would only recover
about another 4250 B0 (676 M°0) pr§or to reaching
an economic 1imit of 2 BOPD (0.3 M”OPD) on conven-
tional 1ift. When the ESP was installed, prox
duction initially increased to 400 BOPD (64 M”0PD)
and then declined to 300 BOPD (48 M’0PD) in one
month before stabilizing at a 28%/yr decline
trend. Remaining recovery with §he ESP to an
economic limit of 41 BOPD {6.5 M°0PD) is estimated
to be 298,400 BO (47,442 M°0). Thus, an insganta-
neous incremental oil rate of 365 BOPD (58 M”0PD)
was achieved and an gncremental future recovery of
294,150 BO (46,766 M’0) is anticipated.

EXAMPLE #2

Well “B" is a Devonian well which was on rod pump
prior to installation of electric submersible pump
(ESP). Figure 11 is the zero time plot for this
well which exhibited3stabi]ized production at
about 250 BOPD (40 M’0PD) water free until 8
months prior to the ESP installation. When water
started breaking through, the well established an
80%/yr decline trend ang o0il production dropped to
less than 90 BOPD (14 M°OPD) just prior to the ESP
installation. During this 8 months of oil decline,
water cut increased from 0 to 74%. If maintained
on rod pump, Well "B" would hgve recovered only an
additional 18,600 BO (2,957 M”0) before reaching
its economic 1imit. Installation of the ESP
b§ought the 011 rate back up to 270 BOPD (43
M°0PD) initially, but over the next 6 months,
production had declined to 100 BOPD (16 M~OPD)
before a decline trend of 43%/yr was established.
The water cut increased to 88% initially and has
since stabilized to between 96 and 98%. Addi-
tional recovery witg the ESP to an economic limit
of 25.5 BOPD (4.1 M gPD) is estimated to be
218,000 BO (34,659 M°0). }hus, an initial rate
increase of 180 BOPD (29 M’OPD) was achieved and
an incremgntal future recovery of 199,400 BO
{31,702 M°0) is predicted.

EXAMPLE #3

Well “C" is a Strawn well, from the Other horizon
category, which was on rod pump prior to the ESP
installation. Figure 12 is the zero time plot of
Well "C". 1In the 12 months preceding the ESP
insta;lation, production dgcreased from 65 BOPD
{10 M”OPD) to 25 BOPD (4 M’OPD) as water cut
increased from 67% to 90%. With productiog
declining at 61%/yr, only 8,900 BO (1415 M-0)
remained to be recovered with the rod pump.
Installation og the ESP increased production to
178 BOPD (28 M°OPD) followed by an instantaneous
decline of 30%/yr. 3Producing to an economic limit
of 15.7 BQPD (2.5 M70PD) an additional 166,100 BO
(26,408 M’0) should be recovered with HVL. There-
fore,3an initial incremental oil rate of 153 BOPD
(24 M°0PD) was achieved and a future3incrementa1
gi] rgcovery of 157,200 BO (24,993 M 0) is pre-
icted.

CONCLUSIONS

1. High volume 1ift instaliations in some West
Texas natural waterdrive reservoirs are successful
in increasing rate and ultimate recovery over that
expected with conventional 1ift methods.

2. Based on performance of 55 HVL installations,
maximum incremental rate and recovery occur in the
Devonian category.

3. Maximum benefit from HVL is achieved when

installed on wells with producing water cuts in
excess of 70% (the lowest water cut exhibiting

stabilized decline trends) and less than 95%.

4, Concern over premature water breakthrough and
reduced ultimate recovery from application of high
volume 1ift is unsubstantiated in most hetero-
geneous, West Texas carbonate, oil-wet, natural
waterdrive reservoirs.
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TABLE 1
AVERAGE OPERATING COSTS $/MONTH/WELL

ALL CASES (PRIOR TO HVL) 739

ELLENBURGER 5500
DEVONIAN 3400
OTHER 2100

ALL CASES (AFTER HVL) 3633

TABLE 2
HORTZON CATEGORY ECONOMIC LIMIT
BOPD/WELL  M30PD/MELL

AVERAGE (PRIOR TO HVL) 2 0.3
ELLENBURGER a1.2 6.6
DEVONIAN 25.5 4.1
OTHER 15.7 2.5
AVERAGE (AFTER HVL)  27.2 4.3
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TABLE 3

HORIZON AVERAGE HIGH VOLUME LIFT INVESTMENT/INSTALLATION
ELLENBURGER $58,300
DEVONIAN $36,400 }- Plus $19,000 for
OTHER $32,800] salt water dispos
ALL $41,700
TABLE 4
HVL PERFORMANCE SUMMARY
AVERAGE/WELL
TNCREMENTAL RECOVERY TNITIAL INCREMENTAL RATE
HORTZON MBO 103130 BOPD M30PD
ELLENBURGER 152 24 149 24
DEVONIAN 350 56 176 28
OTHER 93 15 126 20
ALL 283 45 150 24
WEST TEXAS HVL LOCATIONS
- - l - eoEs © o——
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Fig. 1 - Geographical area.
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STATE OF NEW MEXICO RECEIVED
ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT

OIL CONSERVATION DIVISION

MAY 091994

HOBBS DISTRICT OFFICE Midland Production
POST OFFICE BOX 1980
HoBBS, NEW MEXICO 88241-1980
B%S&EB%RNG (505) 393-6161

May 5, 1994

EP Operating Limited Partnership
ATT: Ralph B Telford

6 Desta Dr., Suite 5250

Midland, TX 79705-5510

RE: Lambirth #1-K
Sec.31, T-5s, T-33e

Gentlemen:

We received your letter stating that you have put this well on a
submersible pump, testing with results of 335 BO, 1055 BW, and 128
MCFG in 17 hours. We give you permission to produce this well for
20 days at this rate, after that you must apply for a hearing to
increase the allowable for this well or curtail the production.

If you will get back with us when you make out your application for
the hearing, we will consider granting addition allowable for
production until the hearing. With the understanding that if the
application for additional allowable is not granted the production
from the well will be curtailed back until the overage is made up.

If you have any questions on this matter, please call the District
I Hobbs Office (505) 393-6161.

Yours very truly,

OIL, CONSERVATION DIVISION

7

BEFORE THE
OIL CONSERVATION DIVISION

District I, Supervisor Santa Fe. New Mexico
)

JS:dp o
cc:file Case No. __10994  Exhibit No. __ 11
Submitted by: Enserch Exploration, Inc.
Hearing Date: June 23, 1994

New Herica 47

= DRUG FREE =

111.4.5147/7/4«'4.1!



BEFORE THE
OIL CONSERVATION DIVISION
NEW MEXICO DEPARTMENT OF ENERGY, MINERALS AND NATURAL RESOURCES
IN THE MATTER OF THE APPLICATION
OF ENSERCH EXPLORATION, INC.
FOR THE ASSIGNMENT AT A
SPECIAL DEPTH BRACKET OIL ALLOWABLE,
ROOSEVELT COUNTY, NEW MEXICO. CASE NO. 10994
AFFIDAVIT
STATE OF NEW MEXICO )
) ss.
COUNTY OF SANTA FE )

William F. Carr, attorney in fact and authorized representative of Enserch
Exploration, Inc., the Applicant herein, being first duly sworn, upon oath, states that in
accordance with the notice provisions of Rule 1207 of the New Mexico Oil Conservation
Division the Applicant has attempted to find the correct addresses of all interested persons

entitled to receive notice of this application and that notice has been given at the addresses

shown on Exhibit "A" attached hereto as provided in Rule 1207.

William F. Cafrr \

SUBSCRIBED AND SWORN to before me this Z,ZN‘k day of June, 1994.

KJ\@A\)(LQ[@AU._

BEFORE THE

Santa Fe, New Mexico
‘AYW«‘\A\' (a4, \ass

Case No. _ 10994 Exhibit No. 12

Submitted by: Enserch Exploration, Inc.

Hearing Date: June 23, 1994




EXHIBIT A

Phillips Petroleum Company
4001 Penbrook
Odessa, TX 79762

AFFIDAVIT,
Page 2



CAMPBELL, CARR, BERGE
8 SHERIDAN, raA.

LAWYERS

MICHAEL B. CAMPBELL JEFFERSON PLACE
WILLIAM F. CARR
BRADFORD C. BERGE
MARK F. SHERIDAN

WIiLLIAM P SLATTERY SANTA FE, NEW MEXICO 87504-2208

SUITE I - 11O NORTH GUADALUPE

POST OFFICE 80X 2208

PATRICIA A. MATTHEWS TELEPHONE' (S0S) 988-442!

MICHAEL H. FELDEWERT TELECOPIER: (505) 983-6043
DAVID B. tAWRENZ
TANYA M. TRUJILLO

JACK M. CAMPBELL
OF COUNSEL May 18, 1994

CERTIFIED MAIL
RETURN RECEIPT REQUESTED

Phillips Petroleum Company
4001 Penbrook
Odessa, TX 79762

Re:  Application of Enserch Exploration, Inc., for Special Pool Rules, Roosevelt
County, New Mexico

Gentlemen:

This letter is to advise you that Enserch Exploration, Inc., has filed the enclosed application
with the New Mexico Oil Conservation Division seeking an order promulgating Special Rules
and Regulations for the South Peterson-Fusselman Pool located in portions of Townships
5 and 6 South, Ranges 32 and 33 East, NNM.P.M., Roosevelt County, New Mexico setting
a special oil allowable for the pool of 500 barrels per day.

This application has been set for hearing before an Examiner of the Oil Conservation
Division on June 9, 1994. You are not required to attend this hearing, but as an owner of
an interest that may be affected by this application, you may appear at the hearing and
present testimony. Failure to appear at that time or otherwise become a party of record will
preclude you from challenging this application at a later date.

Parties appearing in cases before the Division have been requested to file a Pre-hearing
Statement substantially in the form prescribed by the Division (Oil Conservation Division
Memorandum 2-90). Pre-hearing statements should be filed by 4:00 o’clock p.m., on the
Friday before a scheduled hearing.

~ Vety truly yours,

WILLIAM'F. CARR

ATTORNEY FOR ENSERCH EXPLORATION, INC.
WEFC:mih

Enclosure
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Exhibits Submitted by

PHILLIPS PETROLEUM COMPANY

EXAMINER HEARING

June 23, 1994

SOUTH PETERSON FIELD

Roosevelt County, New Mexico
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water saturation of 18 perxrcent: and a productivity index
of 35 barrels per day per gsi.

And the Phillips Lambirth A llo. 3 Well
had a net pay thickness of 13 feet; average porosity of
15.2 percent; and average water saturation of 20 percent.

7These arec all bascc on log calculations,
all this petropiuysical data.

Q Mr. Rersii, now refer to Lxiibit dumber
Five and explain that to the Examiner.

A Lxuadibit Nunmber Five 1s an extended draw-
down test and/or reservoir limits test on the inserch Lam-
birth Ho. 1 Well, conducted June 1l9th through 22nd, 1978B.

Our main concern nere was that the Enserch
Lambirth iio. 1 Well was a discovery well of the fie=ld; our

main concern was to try to determine the drainage area or

tha reservoir size, the size oJ the reservoir.

Okay, so what we did, was we conducted
approximately a 66-hour extended drawdown, or reservoir
limits test, on tue Znserca Lambirﬁh'xo.~l, using a highly
sensitive gauge, a Hewlett -packard pressure gauge,
and shown at semi-steady state. Tais would be on the con-
tinuation of the cdrawdown test, at semi-steady stats.
apar, which is equal to beta, is egual to .15 psi per hour.
And employing these -- this slope into our reserxvoir limits

test calculations, we calculated a contributing pore volune
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of 17.76 million reserveir Larrels, which comes out to be

an equivalent drainace area of approximately 8§30 acres.

i

Q llow refer to what has been marked

-

or
identification as CZ:xhibit Tumber Six and review this for
the Examiner.

A Txaibit Number Six is titled Minimum
Permeability Required to Drain 30 Acres.

From our Enserch Lambirth lo. 1, where we
had good buildup data, and so forta, we had a permeability
value of 552 millidarcies; however, the majority of the
Fusselman completicns, we did not have pressure buildup
data -~ well, pressure buildup data was not available.

So what we cdecided to do was use a pro-
dQuctivity index data, which was -~ which we lad on all the
w2lls, in order +to detarmine our drainage area.

So what we decided to do was, we said,
okay, the well with the lowest -- if we could prove that
the well with the lowest productivity index could drain
00 acres, then we're assured that the rest of the wells

can drain 89 acres.
A3z it turned cut, :zis turned out to Le
the Lambirth Ilo. 6 Well, which had a productivity index

of .2. So employing this intec Darcy's Law, and assuming

80 acres, we came up with a permeability requirement of

four millidarcies would Le reguired to drain 290 acres.
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water saturation oi 18 percent; and a productivity incex
of 35 bérrels per day per gsi.

and the Phillipas Lambirtih A llo. 3 Well
had a net pay thickness of 13 feet; average porosity of
15.2 percent; and average water saturation of 20 percent.

Thaese are all bascd on log calculatioens,
all this petropaysical data.

I} Hr. Hersii, now refer to Lxiibit Jumber

Five and explain that to the Lxaminer.

Lxiaibit Hunber Five is extended céraw-

cown test anl/or/reservoir limits test on)the tnserch Lam-

irth Ho. 1 Well, coaducted June 19th through 22néd, 1978.

Our main concern here was that the Enserch
Lambirth iio. 1 ijell was a discovery wzll of thg £i=ld; our
main concern was to try to determine the drainage area or
the reservoir size, the size ol the reservoir.

Okay, so what we did, was we conducted
approximately a 6€-hour extendced drawdown, Or reservoir
limits test, on tie Znserch Lambirﬁh iio. 1, using a hiqhly
sensitive gauge, a Hewlett ~packard pressure gauge,
and shown at semi-steady state. Tuiis would Le om the con-
tinuation of the crawcdown test, at seni-steady state.
which is equal to ceta, is cgqual to .15 psi per hour.
And employing these -- this 3lope ianto our reservoir limits

test calculations, we calculated a countributing pore voluxe
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of 17.76 million reserveir Larzrels, wiich comes out to bhe

an equivalent drainace arezz of aporex xinatelly €30 aczes.

)

dow refer to what Las teen marked for
identification as CZxhibit lumber Six and review this for
the Examiner.

A ~uaibit Dumber 3ix is tifled Mininum
Permeability Reqguired to Train 20 Acres

From our Ense?ch Lambirth llo. 1, where we
had good zuildup <ata, and so forta, we had a2 permeability
value of 552 millidarcics; lhowever, the majoriiy of the
russelman completicns, we did not have pressure buildup
data -- well, pressure buildup data was not availabile.

So wihat we cecided to do was use a pro-
Quctivity index data, which was -- whizch we 2ad on all +the
wells, in order o Zetarmine our drainage area.

So what we decided to do was, we said,
okay, the well withh the lowest -- if we could prowve that
the well with the lowest procductivity index could drain
38 acres, then we're assured that the rest of the wells
can drain 227 acres.
t2i3 %£urned ocut to e
t2e Lambir+h llo. 6 Well, which had a productivity index
of .2. So employing :his inte Da:cy 3 lLaw, and assuming
S0 acres, we came up Wit 3 permeablility requirement of

four riilidarcies wrould Le recuired to Zralna 29 acres.




