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c Stat 1 Before the Oit Conservation Division
actus State # New Mexico Department of Energy, Minerals, and Natural Resources
Section 16-21S-26E Case No. 10746

Eddy County, New Mexico Exhibit No. ¢,

olL GAS GOR WATER TBGPSI CSG PSI COMMENTS
3/24/93 126 135 1071 78 155 650
3/25/93 112 135 1206 228 145 600
3/26/93 108 183 1694 109 130 590
3/27/183 58 196 3379 187 145 590
3/28/93 45 189 4200 161 140 560
3/29/83 45 182 4044 185 145 540
3/30/93 81 183 2259 87 135 560

3/31/93 81 185 2284 560
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4193 O 0 ] 0 1150  Shut-in for build-up
4283 0 0 0 ] 1140 1150 Shut-in for build-up
4393 0 0 0 0 1180  Shut-in for build-up
4/4/93 0 0 0 0 1160  Shut-in for build-up
4593 0 0 0 0 1180 1170 Shut-in for build-up
4/6/93 O 0 0 0 1150 1160 Shut-in for build-up
4793 0 0 0 0 1175 1160 Shut-in for build-up analysis
48/93 0 0 0 0 1200 1210  Shut-in for build-up analysis
49/93 0 0 0 0 1210 1200 Shut-in for build-up analysis
4/10/93 0O 0 0 0 1210 1200 Shut-in for build-up analysis
4/11/93 0 0 0 0 1220 1200 Shut-in for build-up analysis
412/93 0 0 0 o 1220 1210 Shut-in for build-up analysis
41393 O 0 0 0 Shut-in for build-up analysis
4/14/93 0 0 0 0 1220 1220 Shut-in for build-up analysis
4/15/93 0O 0 0 0 Pulling unit on well
4/16/93 0 0 0 0 Pulling unit on well
417/93 0 0 0 0 Pulling unit on well
4/18/93 0 0 0 0 Pulling unit on well
4/19/93 0O 0 0 0 Pulling unit on well
4/20/83 O 0 0 0 Pulling unit on well
421183 0 0 0 0 Pulling unit on well
4/22/33 0 0 0 0 Pulling unit on well
4/23/93 0 0 0 Pulling unit on well
4/24/93 110 0 0 239 600 860 Flow testing
4/25/93 115 0 0 140 670 920 Flow testing
4/26/93 130 0 0 145 710 900 Flow testing
4/27193 120 0 0 125 700 900 Flow testing

4/28/93 97 277 2858 10 800 1000 Flow testing
4/29/93 53 442 8340 0 940 1010 Start Gas Sales

4/30/93 39 431 9998 4 850
5/1/93 108 416 3852 0 850
5/2/93 105 397 3781 1 950



Cactus State #1
Section 16-218-26E
Eddy County, New Msxico

5/3/93 83 414 4988 0 460 Shut-in, compressor down
5/4/93 48 219 4563 3 1175 Down for 11 hours, compressor do
5/5/83 59 515 8729 1 960

5/6/93 100 542 5420 3

5/7/93 100 519 5190 1050

5/8/93 94 440 4681 8 900 1050

5/9/93 61 517 8475 8 800 1050
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5/10/93 93 486 5226 11 800
5/11/83 0 0 0 0 1150 Shut-in by GCONM, repairing plant
5/12/83 0 0 0 0 1150 Shut-in by GCONM, repairing plant
5/13/93 © 0 0 0 1150 Shut-in by GCONM, repairing plant
5/14/93 80 8§37 6713 3 1075 1150
5/15/93 99 544 5485 6 975 1075
5/16/93 80 363 4413 6 1100
5/17/93 61 395 6475 1 960 1150
5/18/93 58 383 6603 0 800
5/19/93 64 362 5656 2 810
5/20/93 64 424 6625 " 810 1100
5/21/93 94 402 4277 14 875 1050
56/22/93 69 232 3362 14 875 1050
5/23/93 106 549 5179 19 875 1050
5/24/93 61 526 8607 11 875 1050
5/25/93 93 335 3602 0 875 CD 4 hrs Fagan
5/26/93 69 519 7522 3 875 1070
5/27/93 90 225 2500 15 800 1070 CD 18 hrs - Fagan
5/28/93 94 525 5585 14 80 1025
5/29/93 116 637 4629 16 80 1025
5/30/93 102 243 2382 14 80 1000 CD 12hrs
5/31/93 62 531 8565 0 80 1025
6/1/93 108 537 4972 6 800 1025
6/2/93 68 536 7882 14 875 1025
6/3/93 97 267 2753 17 900 1025 CD 16hrs

6/4/93 80 445 5563 32 860 1025 CD3hrs

6/5/93 109 177 1624 2 850 1025 CD 21hrs

6/6/93 88 205 2330 1 875 CD 18 hrs

6/7/193 100 164 1640 8 875 1025 CD21hrs

6/8/33 83 161 1840 L 875 1025 CD 20 hrs

6/9/93 107 194 1813 28 875 CD 18 hrs
6/10/83 111 249 2243 17 875 1025 CD 10hrs
6/11/93 102 511 5010 27 875 1025
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Cactus State #1
Section 16-218-26E
Eddy County, New Mexico

oL GAS GOR WATER TBGPSI CSGPSI COMMENTS
6/12/93 66 301 4561 21 850 1000 CD 12 hrs
6/13/93 118 5§37 4629 19 850 1025
6/14/93 89 637 6034 21 875 1025
6/15/93 88 537 6244 14 875 1025
6/16/93 83 537 6470 19 875 1025
6/17/93 120 837 M75 5 850 1025
6/18/93 99 573 5788 n 875 1025
6/19/93 80 506 8325 5 830 1010
6/20/93 94 508 5383 17 875 1005
6/21/93 109 506 4642 18 875 1000
6/22/93 100 512 5120 18 825 1000
6/23/93 108 512 4741 1" 825 1000
6/24/93 100 512 5120 13 825 1000
6/25/93 95 512 5389 14 850 1010
6/26/93 83 549 6614 18 850 1000
6/27/93 94 549 5840 14 825 1000

6/28/93 83 549 6614 19 825 1000
6/20/83 77 549 7130 13 825 1000
6/30/93 97 549 5660 19 825 1000

711/93 61 458 7508 8 850 1000
712193 83 442 5325 17 850 1000 CD 2hrs
713)83 97 442 4557 15 840 1000
7/4/93 88 485 8511 17 840 1000
7/5/93 88 464 5273 17 840 1000
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Chi Operating
Hondo Federal #2
Olt GAS GOR

218
1321
1369
2N
2387
1962
1653

189
1352
1795
1232
1477
1023
1340
1234
1170

996

852

725

725

145

141

579 2656
839 681
2001 1472
4655 2050
5115 2143
5047 2572
4712 2851
1150 6085
1247 922
2443 1361
4426 3593
2040 1381
4228 4134
3598 2684
3310 2682
3954 3379
1544 1550
1606 1885
730 1007

730 1007

160 1103

158 1121

25567 54331

Chi Operating
Hondo Federal #3
OiL GAS GOR

1975
1639
2356
2005
1066
1953
2039
2840
2731
2310
2418

264
1984
2294
2160
2108
1875
1448
1393
1260

3620
4370
2250
960
1495
2690
6003
7278
6613
6625
5756
2133
2775
4875
4745
2326
4645
4185
3735
4740
1267 2132
1083 2042
198 206
198 206
1146 328
2048 3172

1833
2666

955

479
1402
1377
2944
2476
2421
2868
2380
8080
1399
2125
297
1103
2471
2890
2681
3762
1663
1886
1040
1040

286
1076

45058 89904

Chi Operating
Oxy State #1

oiL
456
668
1054
868
503
494
2285
1584
1345
1295
un
1146
1008
716
996
852
836
757
880
808
705
687
588
515
0
495
479
715
173
782
182
1377
1610

GAS
0

0
3500
2653
1526
2837
4890
3160
1975
1925
4621
4539
4896
3594
3317
3170
2731
2326
2470
2755
1975
2640
875
2325
0
1878
978
1275
1421
1490
1490
1755
2826

8129230 77818

GOR

Qo

3321
3056
3034
5743
2140
1995
1468
1486
4159
3961
4857
4631
3330
I
3274
on
2807
3410
2801
3843
1488
4515

3794
2042
1783
1838
1905
1905
1275
1755

Monthly Production
East Catclaw Draw (Delaware) Pool

Chi Operating
Oxy State #2

OiL GAS GOR

1126 13093
1060 7681
1230 6578
289 497 1720
284 1085 3820

0 0 0
435 1735 3989
376 B840 2234
539 750 1391
516 1028 1892
1075 1906
1075 1906
0 0 0

86
138
187

3978 11501

11122328 87756

Chi Operating
Wiser State #1
OiL GAS GOR

885
675
505
2050
1238
1006
1089
702
1236
779
581
655
625
641
571
835
822
946
985

2015
1537
4185
4765
4312
2265
2921
4675
4592
5735
4847
4530
4385
4050
3875
3723
4205
I
3915

221
2277
8287
2324
3483
2251
2682
6660
Nns
7362
8343
6916
7016
6318
6786
4459
5116
3299
3935
925 1475 1595
825 3750 4545

0 0 0
770 1980 2571
6256 1350 2160
503 1215 2416
540 1444 2674

0 0 0
940 1444 2674
348 713 2049
416 732 1760

123671 71534

Chi Operating
Wiser State #2
olL

684
395
824
1798
2019
1095
1180
931
1435
1023
661
950
392
295
434
936
975
920
840

1395
865
1650
4974
3326
3675
2030
4370
4172
4965
4137 6259
3418 3598
4075 10395
2329 7895
1601 3689
3420 3434
3275 3359
2544 2765
2670 3179
557 1079 1937
563 2265 4023

0 0 0
617 1880 3047
735 1170 1582
574 1052 1833
570 1215 2132
646 1079 1670
646 1079 1670
415 851 2051
497 873 1797

2028
2443
2002
2766
1647
3356
1720
4694
2907
4853

GAS GOR

$3110291 47355

Before the Qil Conservation Division
New Mexico Department of Energy, Minerals, and Natural Resources

Chi Operating
Wiser State #3
OlL GAS GOR

5740
6415
3757
4531
3463

868
761
521
943

853
899
468
380
309
398
589
532

3326
1674
2945
2280
1767
2032

950
1574

448
527
434
270
317
317
203
244

2036
857
848
835
742
742
415
427

Case No. 10746
Exhibit No. 7

East Catclaw Draw
Poof Total

OlL  GAS
456 0

668 0
1054 3500
2441 6063
1573 4028
1823 8672
6133 14629
6816 14418
5085 12285
5920 9126
4749 14626
5101 21117
6952 25600
6177 24339
8333 27729
7930 26821
6897 24113
6732 19943
3632 15841
6417 17663
71107 17785
6499 21658
6533 9241
6617 19873
2788 7781
5392 16554
5172 13889
5028 8616
4604 9591
3232 5322
3772 6766
7612 15723
5856 8188
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3321
2484
2561
4757
2385
2115
2416
1542
3080
4140
3682
3940
3328
3382
3496
2962
4362
2753
2502
3333
1418
3538
2N
3070
2685
1753
2083
1647
1794
2066
1398



Before the QOil Conservation Division
New Mexico Department of Energy, Minerals, and Natural Resources
Case No. 10746

Exhibit No. _ g

EFFECT OF GAS/OIL RATIO ON RECOVERY
FROM SOLUTION GAS DRIVE RESERVOIRS

r = Np = Bo - Boi + Bg(Rsi - Rs) Equatlon314
N Bo - Bg(Rp - Rs) :

by Craft and Hawkms

fractional recovery of oil-in-place
cumulative oil produced

initial oil in place

oil formation volume factor
initial oil formation volume factor
gas formation volume factor
initial solution gas-oil ratio
solution gas-oil ratio

cumulative produced gas-oil ratio

where r

EPEREE 27
AR EEEREN

"An inspection of Eq. 3.14 indicates that all of the terms except the produced gas-oil ratio,
Rp, are functions of pressure only, and are the properties of the reservoir fluid. As the
nature of the fluid is fixed, it follows that the fractional recovery, r, is fixed by the PVT
properties of the reservoir fluid and the produced gas-oil ratio.”



Baefare the Qil Conssrvation Division
New Maxico Department of Energy, Minerals, and Natural Resources

Case No. 10746
Exhibit No. 8

CACTUS STATE #1
Section 16-21S-26E
Eddy County, New Mexico

PAYOUT CALCULATION

Basic Assumptions:
Total Investment  $345,850
Oil Price $16.75/bbl*
Gas Price $1.50/mcf

* $19.00 WT! less $2.25 for sour crude
Case 1: 6000 GOR Limit
Initial oil rate = 2432 bopm (80 bopd)
Initial gas rate = 14,592 mcfpm
PAYOUT - 8 months
Cass 2 : 2000 GOR Limit
Initial oil rate = 811 bopm (27 bopd)

Initial gas rate = 4864 mcfpm

PAYOUT = 27 months
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Before the Dil Conservation Division

New Mexico Dapartment of Energy, Minerals, and Natural Resources

CACTUS STATE #1
Section 16-218-26E
Eddy County, New Mexico

PAYOUT CALCULATION

Basic Assumptions:
Total Investment  $345,850
Oil Price $16.75/bbl*
Gas Price $1.50/mcf

* $19.00 WTI less $2.25 for sour crude
Case 1: 6000 GOR Limit
Initial oil rate = 2432 bopm {80 bopd)
Initial gas rate = 14,582 mcfpm
PAYOUT - 8 months
Case 2 : 2000 GOR Limit
Initial oil rate = 811 bopm (27 bopd)

Initial gas rate = 4864 mcfpm

PAYOUT = 27 months

Case No. 10746
Exhibit No. 1D
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THE SCOTIA GROUP

SUMMARY

At the request of Devon Energy Corporation (Devon), a simulation of natural

depletion from a typical well spacing unit in East Catclaw Draw (Delaware) field has been

performed. All data necessary to initialize the simulator was either supplied or specified

by Devon. The results of two simulation cases, one constrained by a maximum oil rate and

minimum flowing bottom hole pressure, and a second constrained by a maximum gas rate

and minimum flowing bottom hole pressure, are presented. These results show that while

oil and gas recovery rates differed depending on which phase was constrained, the

cumulative volumes of oil and gas recovered during the simulated period (16 years) were

little affected. Table 1 quantifies the recovery comparison.

TABLE 1
SIMULATION RESULTS SUMMARY
CONSTRAINING CONDITION CUMULATIVE VOLUME RECOVERED
PHASE RATE OIL GAS
Oil 80 stbd 72,340 stb 535 MMcf
Gas 160 Mcfd 72,050 stb 525 MMcf

It is emphasized that both cases were eventually constrained by an assumed flowing

bottom hole pressure of 200 psig. The simulations did not account for wellbore pressure

losses due to multi-phase flow in the tubing or artificial lift.
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CONCLUSIONS

On the basis of the simulations described in this report, the following conclusions are

drawn:

1. Primary production rate constraints of 80 stbd oil or 160 Mscfd gas yielded essentially
the same cumulative volumes of oil and gas recovery to the end of the 16 year
simulation period.

2. The rates of oil and gas recovery are accelerated when the constraining phase is oil

at the rate of 80 stbd as compared to a gas constraining rate of 160 MMscfd.
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DISCUSSION

A segment of the subject reservoir equivalent to a 40 acre spacing unit was initialized
using the Computer Modelling Group's IMEX Black-Oil Simulator. The characteristics of

this simulator are described in Appendix A.

The simulator grid geometry was two-dimensional, radial (r, ©, z) with 12 grid nodes
in the r direction, ® = 360° and two layers in the z direction. The segment was assumed
to be flat lying (no dip) and the properties of each layer were assumed to be homogeneous
and isotropic. The grid discretization in the r direction progressed logarithmically from a
minimum value of 0.331 feet adjacent to the wellbore to 349.2 feet at the drainage area
boundary. The layer-dependent reservoir properties used for the initialization are
summarized in Table 2. The depth and thickness values reflect the simulation of a 50 foot
thick shale intervening the two reservoir layers. The excluded interval was assumed to be

impermeable, thus the vertical transmissibility between layers was explicitly set to zero.

TABLE 2
SIMULATOR LAYER DEPENDENT DATA

LAYER 1 LAYER 2
Mid-Point Depth, ft. 3,130 3,235
Thickness, ft. 60 50
Porosity 0.15 0.17
Permeability, md 6 2

Experimental relative permeability data, as provided, was used to define the oil-water
and gas-oil relative permeability functions for each layer. The functions as input for Layer
1 are illustrated in Figures 1 and 2, while the Layer 2 functions are illustrated in Figures 3
and 4. The relative permeability data as reported by the laboratory for the samples selected

to represent the two simulator layers are provided in Appendix B. The sample designated
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as D940 was used for Layer 1 while sample number D973 was used for Layer 2. The end

points implied by these samples are summarized in Table 3.

TABLE 3
SIMULATOR ROCK TYPE END POINTS

PROPERTY LAYER 1 LAYER 2
Irreducible Water Saturation 0386 0.286
Residual Oil Saturation to Water 024 0319
Residual Oil Saturation to Gas 0334 0364

The simulator PVT properties were taken from the provided experimental fluid study.
The gas saturated fluid properties as input to the simulator are shown in Figures Sa and 5c.
The data above 1,277 psig (the experimentally determined bubble point at a reservoir

temperature of 85° F) have been extrapolated.

The initial pressure and saturation conditions assumed for the simulator initialization

are given in Table 4.

TABLE 4
SIMULATOR INITIALIZATION DATA

LAYER 1 LAYER 2
Pressure, psi 1,300 1,343
Water Saturation 0.49 0.54
Gas Saturation 0.01 0.01

The use of these conditions together with the neglect of capillary pressure (P, =
Py, = 0) and the irreducible water saturations given in Table 3 meant that the simulator

was Initialized in a non-equilibrium or dynamic condition, with mobile water and gas
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saturations present everywhere in the reservoir. To accommodate the free gas, the
saturation pressure (bubble point) was set equal to the initial pressure. A dynamic
condition, such as has been assumed for these simulations, might arise as a result of
drainage from offsetting well production, although one would also expect some pressure

differential across the reservoir segment toward the offsetting sinks.

The well productivity was computed by the simulator from the input reservoir
properties and a wellbore radius of 0.25 feet and no skin. Both layers were assumed to be

fully open to flow into the wellbore and thence to the surface.

For the first case of simulated production, denoted Case01 on all illustrations, the
producing well primary constraint was 80 stbd of oil production. The well was allowed to
produce at this rate until the calculated flowing bottom hole pressure reached 200 psi.
Thereafter, the production was constrained by the minimum bottom hole flowing pressure
of 200 psi. Irrespective of governing constraint, the simulator computed gas-oil ratios and
water cuts on the basis of pressures and fluid saturations and the layer-dependent relative
permeability functions. The rates of oil and gas production and the producing gas-oil ratio

for this case are shown on Figure 6.

The second simulation case (Case(02) was similar in all respects, save one, to Case01.
The single exception was the primary constraint which was set to a maximum gas rate of 160
Mscfd. The case was produced at this constant gas rate until such time as the limiting
bottom hole flowing pressure was reached. Thereafter, the production was computed for
a constant bottom hole flowing pressure of 200 psi. Again, the producing GOR and water
cut which determined the oil and water producing rates were computed in accordance with
the well block phase saturations and pressures and the governing relative permeability

functions. The results for Case02 are plotted on Figure 7.

Comparisons of the two cases are presented in Figure 8 in terms of cumulative oil

recovered versus time, and in Figure 9 in terms of cumulative gas recovery versus time.
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Both illustrations show that the rate of oil or gas recovery differs, depending on which phase
is constrained (oil for Case01 and gas for Case02), but that the cumulative volume recovered
to the end of the 16 year simulation period is affected very little. The recovery volumes (see
Table 1) are slightly larger when oil is the constraining phase, 290 additional stb of oil and
10 MMscf of additional gas. In terms of percent, these recovery increments represent 0.4%

for oil and 1.9% for gas (Case01/Case02-1).
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FIGURE 8

One Well Natural Depletion Simulation
40 acre S.U. - Cumulative Oil Recovery
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APPENDIX A

IMEX NEW GENERATION BLACK-OIL SIMULATOR
TECHNICAL FACT SHEET




TECHNICAL FACT SHEET
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NEW GENERATION BLACK-OIL SMULATOR

Geomechanical Model Management of Wells Flexible Grids
Comprehensive Graphics Horizontal Wells Dual Porosity/Permeability

FIELD SIMULATIONS INPUT AND OUTPUT FEATURES

MODELLING FEATURES GRAPHICAL INPUT

¢ Naturally fractured reservoirs Digitizing

e Hydraulically fractured reservoirs e Digital ﬁle; from geological models

» Dynamic fracturing * Contour editing

e Flexible gridding * Grid generation

» Horizontal well modelling * Crid editing )

e Well inter-layer cross-flow modelling : ﬁi;‘i;::r’g frgr?g:i g‘]’:; generation

e Wellbore dynamics modelling . at i . .

e Capable of 200,000 + cells : ?;f;og::g:;ﬁf alter ation diary

* Runs on all modern computers . TutoIr)ials

e Model graphics display

PRIMARY DEPLETION e Error checking

e Undersaturated reservoirs » Help aides

e Saturated reservoirs

» Performance below bubble point GR APHICAL OUTPUT

* Coning studies Animation of grid properties

¢ Recovery predictions ¢ Colour contour maps

* Production/injection curves and plots

SECONDARY RECOVERY ¢ Comparison with history

e Water injection e Superimpose multiple run results

e Dry gas injection : glet;;ficge ;:eigtrg:dshcet systems

* Miscible gas injection e User selected summaries

¢ Pseudo-miscible model o Summaries

* WAG processes

* Slug sizing OUTPUT AT PRESCRIBED TIME

Grid maps

PREDICTION Pressure, saturations, densities, viscosities, etc.

Comprehensive well outputs

Injection, production rates and accumulations
Bottom hole and wellhead pressures
Gas-oil-ratio (GOR) and water cuts

e Comprehensive well management
e Field-group-platform-well-layer hierarchy
e Well hydraulic tables




IMEX : NEW GENERATION BLACK-OIL SIMULATOR

OTHER OUTPUT NATURALLY FRACTURED
e Recovery factors by sector RESERVOIRS

e Average reservoir pressure

Water influx from aquifers
Transmissibility modifiers

Volume modifiers

Multiple rock types

Net pay

Null (inactive) blocks

Rock compressibility

Tilted reservoir

Faults

Van Everdingen and Hurst aquifer model
* Pinchouts (non-neighbour connections)

FEATURES

s Restart capability from any timestep

s Field, SI, or lab units

¢ Date and day from start of simulation

* Summary of performance reported during
simulation

» Termination at specified time, timesteps, or CPU
seconds

RESERVOIR DESCRIPTION

GRIDDING OPTIONS
Radial grids

e Cartesian grids

e Refined grids
Flexible finite-element grids
Wellbore grids
Hybrid mixed grid types
1,2, or 3 dimensional system
Variable thickness
Variable depth

RESERVOIR MODEL
e Transmissibility modifiers (1.J,K)
Relative permeability tables
Gas and water capillary pressure tables
Saturations
Pressure
Bubble point pressure
Residual oil, gas and water saturations

Dual porosity, dual permeability

¢ Single matrix block per fracture block

s Multiple martrix blocks per fracture block (MINC
and subdomain)

» Improved modelling of imbibition and drainage
processes

» Efficient storage and robust computational methods

FAULTS
» Partial overlapping areas
e Pinchouts
e Non-neighbour block connection

GEOMECHANICAL MODEL -

DYNAMIC FRACTURE

¢ Dynamic injection-induced fractures
¢ Hysteresis

ELASTIC/PLASTIC DEFORMATION

e Stress/strain coupled to fluid flow

» Shear dilatancy/failure

e Volume and permeability changes

¢ Compaction drive

e Surface subsidence
SINGLE-WELL BOUNDARY
UNLOADING

¢ Prediction of tensile and shear failure

e Primary recovery of unconsolidated sand

» Qil-sand modelling

FLUID DESCRIPTION

THREE-PHASE OIL/GAS/WATER
FORMULATION

Two phase oil-water option for CPU savings
Variable bubble point

Oil expansion under re-pressurization
Compressible water phase

e Pressure dependent capillary pressure

e Muliiple PVT regions



PSEUDO-MISCIBLE FORMULATION e Constraints on produced GOR and walter cut

¢ Solvent solubi ity in water phase » Resolution of conflicting controls
¢ Chase gas injection e Addition of new wells to platforms at any time
» First contact miscible ¢ Voidage replacement
¢ Todd and Longstaff mixing parameter » Gas recycling
POLYMER MODELLING REMEDIAL ACTIONS AUTOMATIC
* Aqueous phase viscosity increase Shut-in most offending well
¢ Polymer adsorption on rock surface e Shut-in most offending layer in most offending well
e Absolute permeability reduction + Automatic drilling of new wells 1o meet targets
« Relative permeability reduction e Automatic well recompletions
e Inaccessible pore volume

INITIALIZATION e

SOURCE-SINK WELL MODEL
USER SPECIFIED PRESSURES AND . Sing]e or multi-block wells

BUBBLE-POINT PRESSURES

¢ Reservoir

Vertical wells

: e Horizontal wells
e Regions ¢ Deviated wells
. L'd)’.ET.S e Implicit formulation
* Individual blocks » Fully coupled to the reservoir
o Bubble point pressure vs. depth Iable e Well injectivity/productivity input
» Well injectivity/productivity from geometric
YN%}'}"II‘[{E?ZLAEF?C?I{TLIBRIUM e Well injectivity/productivity from KH
» Total mobility weighted and unweighted injeciors
Pressure at reference depth
¢ Depth to water-o | énd gas-oil contacts WELLBORE DYNAMICS MODEL

e Variable bubble-point pressure
e Automatic calculation of pressures and saturations
+ Multiple water-oil and gas-oil contacts

¢ Wellbore gridded and coupled 1o reservoir simulation
* Peaceman or hybrid grid model for near well flow
o Pressure loss in wellbore modelled with multi-

USER INITIALIZATION phase correlations

; s Horizontal wells
s Pressure input

. e Deviated wells
e Saruration input e Vertical wells
ical wells

e Comprehensive inter-layer well cross-flow

WELL MANAGEMENT WELL CONSTRAINTS

* Wellhead pressure

FIVE-LEVEL CONTROL ¢ Bottom hole pressure
» Field-group-platform-well-layer hierarchical e Oil, gas, water and solvent rates
control e Total liquid rate
 Specification of production and targets at any level * Reservoir or surface rates

 Constraints on production and injection rates * Water cu, gas-oil ratio, solvent-oil ratio
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REMEDIAL ACTION AUTOMATIC

e Proceed with new constraint

Recomplete the well

Workover the well to improve productivity index
Shut-in well

Repeat timestep with new constraint

Repeat timestep with well shut-in

Terminate the simulation

NUMERICAL TECHNIQUES |

AIMSOL SOLUTION PACKAGE

¢ Packed storage
o Jnactive blocks are ignored
e Iterative and direct solution methods

ADAPTIVE IMPLICIT
FORMULATION
¢ Optimum between implicit and explicit formulation
s Automatic switching explicit/implicit/explicit
o Threshold or numerical stability switching criterion
e User specified initial implicit/explicit regions

NEWTON'S METHOD FOR SOLVING
FLOW EQUATIONS

¢ Quadratic convergence

¢ Residual reduction convergence criterion

MIXED NUMERICAL AND
ANALYTICAL DERIVATIVES

e Less roundoff

e Better convergence

e Better handling of permeability contrast

FULLY COUPLED WELLS DOMAIN DECOMPOSITION
e Simultaneous solution of reservoir and well * Local time stepping
equations e Multi-grid solution methods
» Faster convergence
¢ Better breakthrough predictions
h Computer Modelling Group

3512 - 33 Street N.W,
Calgary, Alberta, Canada
Postal Code T2L 2A6
Phone: (403) 531-1300
Telex: 03826726
Fax: (403) 282-6495%
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APPENDIX B
RELATIVE PERMEABILITY DATA:

OIL/WATER SAMPLES D940, D973
GAS/OIL SAMPLES D940, D973




WATER-OIL RELATIVE PERMEABILITY

Devon Energy Corporation
Cactus State No. 3 Well
E. Cat Claw Draw Field
Eddy County, New Mexico
SRS 1939/RSH 3130

Sample: D 940 Porosity, (%BV): 16.4

Depth (ft): 3151.9 Initial wWater Sat. (%PV): 38.6

Perm. to Gas (md): 3.84 Perm. to 0il € Swi (md): 1.24
Water Relative Permeability (Fraction) Water-0il

Saturation Ratio
($PV) Water (Xrw) 0il (Xro) {Rw/Ko)
38.6 0.0000 1.0000 0.00
49.4 0.0622 0.4267 0.15
53.5 0.0851 0.2824 0.30
56.7 0.1120 0.2052 0.55
59.0 0.1435 0.1607 0.89
60.8 0.1677 0.1291 ' 1.30
62.8 0.1938 0.0832 2.08
64.4 0.2218 0.0695 3.19
65.9 0.2620 0.0521 5.03
67.1 0.2939 0.0422 6.87
68.3 0.3245 0.0325 9.99
69.9 0.3563 0.0223 16.0
71.2 0.3788 : 0.0140 27.0
72.0 0.4026 0.0103 39.1
72.5 0.4191 0.0085 49.3
76.0 0.5226 - -

\_ . Cls33nvans
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Devon Energy Corporation
Cactus State No. 3 Well
E. Cat Claw Draw Field
Eddy County, New Mexice
SRS 1939/REH 3130

Sample: D 973 Porosity, (%BV): 18.4
Depth (ft): 3269.7 Initial Water Sat. (%PV): 28.6
Perm. to Gas {(md): 1.06 Perm. to 0il @ swi (md): 0.355
Water tive Permeabilit Fractio Water-0il
Saturation Ratio
(3PV} Water (Krw) 0311 (Kro) {Kw/Ko}
28.6 0.0000 1.0000 0.00
42.6 0.0501 0.3419 0.15
46.7 0.05¢%4 0.2133 0.28
49.5 0.0676 0.1608 0.42
51.9 0.0792 0.1261 0.63
54.2 0.0923 0.1020 0.%0
56.5 0.1049 0.0765 1.37
58.1 0.1174 0.060% 1.93
58.7 0.1319 0.0485 2.72
61.2 0.1459 0.0367 3.98
63.0 0.1665 0.0226 7.38
64.4 £.1865 0.0137 13.6
65.5 0.2079 0.0078. 26.5
66.4 0.2322 0.0037 63.1

68.1 0.3127 - —_—



GAS-0IL RELATIVE PERMEABILITY

Devon Energy Corporation
Cactus State No. 3 Well
E. Cat Claw Draw Field
Eddy County, New Mexico
SRS 1939/RSH 3130

Sample: D 940 Peorosity, (% BV): 16.4
Depth (ft): 3151.9 Initial Water Sat. (%PV): 38.¢
Perm. to Gas (md): 3.8B4 Perm. to Oil @ Swi (md): 1.24
Gas Relative Permeability (Fraction) Gas-0il
Saturation Ratio
(3 PV) Gas (Xrqg) 0il (Xro) (Kg/Xo)
0.0000 1.0000 0.000
. 0.0202 0.7342 0.027
2.6 0.0299 0.6648 0.045
3.4 0.0441 0.5797 0.076
4.4 0.05%98 0.5142 0.12
5.3 0.0737 0.4349 0.17
6.0 0.0800 0.3550 0.23
6.6 0.0864 0.3143 0.27
7.2 0.1005 0.2929 0.34
8.0 0.1203 0.2528 0.48
2.0 0.1423 0.2206 0.64
10.5 0.1785 0.1667 1.07
11.7 0.2180 0.1354 1.61
12.7 0.2504 0.1171 2.14
gl Cirzsnvarss
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GAS=-0T1, RELATIVE PERMEABILITY (Continued)

Devon Energy Corporation
Cactus State No. 3 Well
E. Cat Claw Draw Field
Eddy County, New Mexico
SRS 1939/RSH 3130

Sample: D 973 Porosity, (% BV): 18.4

Depth (ft): 3269.7 Initial water Sat. (%PV): 28.6

Perm. to Gas (md): 1.06 Perm., to 0il € Swi (md): 0.355
Gas Relative Permeabilitv (Fraction) Gas-0il

Saturation Ratio
(2 _PV) Gas (Krg) 0il (Kro) (Kg/Ko)
16.4 0.2259 0.1458 1.55
17.8 0.2572 0.1183 2.17
19.1 0.2855 0.0934 3.06
20.2 0.3234 0.0781 4.14
21.2 0.3794 0.0720 5.27
23.0 0.4432 0.0538 8.24
24.5 0.5123 0.0421 12.2
26.5 0.5961 0.0304 19.6
28.5 0.6853 0.0208 32.9
ol Gisssavnas
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APPENDIX C

SIMULATOR PVT INPUT DATA




APPENDIX C - SIMULATOR PVT INPUT DATA

(basis: gas saturated fluid @ 85 deg F)

oil gas
pressure Rs Bo Bg visc. visc.

psi scf/stb rb/stb rb/scf cp cp
134 161 1.106 0.01808 1.390 0.0101
250 212 1.127 0.00998 1.160 0.0107
400 264 1.149 0.00622 1.000 0.0113
550 310 1.167 0.00445 0.903 0.0117
700 353 1.184 0.00342 0.838 0.0121
850 394 1.201 0.00275 0.780 0.0126
1000 435 1.217 0.00227 0.754 0.0132
1150 474 1.232 0.001%91 0.724 0.0138
1277 508 1.245 0.00168 0.701 0.0145
1400* 541 1.257 0.00151 0.680 0.0152
2000~* 702 1.313 0.00101 0.594 0.01%94

* data for these pressures have been extrapolated

Supplementary fluid data:

Density,
oil
gas

water

51.31
.0702
64.

#/ft3 at standard conditions,

(40.5 deg API)

(average flashed gas SG
{assumed)

Undersaturated compressibility, v/v/psi,
(PVT study 1277-2000 psig)
(calc for gas saturated 10% brine)

oil

water

Undersaturated viscosity slope,
6.50E-5

oil

water

Water formation volume factor

Bw

9.46E-6
2.78E-6

0.0

1.003

Water viscosity,

Uw

Rock compressibility
4.00E-6

Cfr

.999

cp/psi

(PVT study 1277-1400 psig)

(constant viscosity assumed)

.919)

(calc for gas saturated 10% brine)

(calc for gas saturated 10% brine)

(Hall correlation for 16% porosity)



TABLE D-1.1
TABLE D-1.2

TABLE D-2.1
TABLE D-2.2
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APPENDIX D
SIMULATION RESULTS

Case01, Oil and Gas Cumulatives, P, (average) and P,
Case01, Oil and Gas Rates, GOR and Water Cut

Case02, Oil and Gas Cumulatives, P, (average) and P,
Caseo2, Oil and Gas Rates, GOR and Water Cut




Appendix D, Table D-1.2

PROJECT:

DEVON ENERGY CORPORATION

Page

One Well Natural Depletion Simulation Study
Forty Acre Spacing Unit

CASE:

TIME

.000E+01
.005E+01
.995E+01
.994E+01
.997E+01

SR BRDR AR BAN NNONON NNRPRRE RRPRPE OWROR URPWRN

oo oo

.500E-04
.095E-03
.797E-03
.498E-02
.548E-02

.862E-01
.752E-01
.745E+00
.885E+00
.943E+00

.000E+01
.000E+01
.000E+01
.001E+01
.004E+01

.019E+01
.098E+01
.488E+01
.000E+01
.000E+01

.000E+01
.001E+01
.004E+01
.019E+01
.098E+01

.488E+01
.000E+01
.000E+01
.000E+01
.001E+01

.004E+01
.019E+01
.0898E+01
.488E+01
.244E+01

.000E+01
.000E+01
.000E+01
.001E+01
.004E+01

OIL
RATE

STB /days

o o oo 0 m ® o oo oo o oo

oo @

.999E+01
.000E+01
.000E+01
.000E+01

O00E+01

.000E+01
.000E+01
.000E+01
.000E+01
.000E+01

.000E+01
.000E+0C1
.000E+01
.000E+01
.000E+01

.000E+01
.000E+01
.000E+01
.000E+01
.000E+01

.000E+01
.000E+01
.000E+01
.000E+01
.000E+01

.000E+01
.000E+01
.000E+01
.000E+01
.000E+01

.000E+01
.000E+01
.000E+01
.000E+01
.000E+01

GAS
RATE

SCF /days

HERRRPRRE RPHRRPRRE PHHEHBPE RHRPR pRPRpPRpR PRBHP RRRRR

MR

.453E+05
.524E+05
.545E+05
.617E+05
.632E+05

.591E+05
.554E+05
.635E+05
.630E+05
.798E+05

.765E+05
.765E+05
.765E+05
.765E+05
.764E+05

.762E+05
.753E+05
.749E+05
.811E+05
.811E+05

.811E+05
.811E+05
.811E+05
.809E+05
.833E+05

.889E+05
.874E+05
.874E+05
.874E+05
.874E+05

.874E+05
.884E+05
.84SE+05
.704E+05
.692E+05

.873E+05
.873E+05
.873E+05
.873E+05
.873E+05

01 - constrained by maximum oil rate

GAS

OIL
RATIO
SCF /STB

NSRRI Ol V) NN NN ND [\SILVI S I VIS NN N NN [N e o

NN

.817E+03
.904E+03
.832E+03
.023E+03
.040E+03

.989E+03
.942E+03
.044E+03
.037E+03
.248E+03

.206E+03
.206E+03
.206E+03
.206E+03
.205E+03

.203E+03
.191E+03
.186E+03
.263E+03
.263E+03

.263E+03
.263E+03
.264E+03
.261E+03
.291E+03

.361E+03
.343E+03
.343E+03
.343E+03
.343E+03

.343E+03
.355E+03
.311E+03
.130E+03
.115E+403

.341E+03
.341E+03
.341E+03
.342E+03
.342E+03

HEPREHE RRHBRPRE RPRPRE BRERRR RpHBEBRP HRBRRBH RBHBON

PR R

.093E+01
.046E+01
.8997E+01
.991E+01
.952E+01

.934E+01
.929E+01
.910E+01
.907E+01
.948E+01

.939E+01
.938E+01
.940E+01
.939E+01
.939E+01

.939%9E+01
.937E+401
.934E+01
.942E+01
.943E+01

.943E+01
.943E+01
.943E+01
.942E+01
.944E+01

.957E+01
.956E+01
.955E+01
.957E+01
.856E+01

.956E+01
.958E+01
.954E+01
.922E+01
.915E+01

.949E+01
.952E+01
.952E+01
.951E+01
.950E+01



Appendix D, Table D-1.2

TIME

OIL
RATE

GAS
OIL
RATIO

SCF /STB

Page

WATER
cuT

PERCENT

2

8.019E+01
8.098E+01
8.488E+01
1.044E+02
1.600E+02

1.600E+02
1.600E+02
1.600E+02
1.600E+02
1.602E+02

1.610E+02
1.649E+02

L AUAENS
1. 968402

2,912

3.0526+02
1.6592400

3.652E+02
3.653E+02
3.653E+02

.655E+02
.662E+02
.701E+02
.897E+02
.873E+02

o wwww

.305E+02
.305E+02
.305E+02
.305E+02
.305E+02

NN N

.307E+02
.315E+02
.354E+02
.549E+02
.526E+02

003 N3

.157E+03
.461E+03
.461E+03
.461E+03
.461E+03

e el

8.000E+01
8.000E+01
8.000E+01
8.000E+01
8.000E+01

8.000E+01
8.000E+01
8.000E+01
8.000E+01
8.000E+01

.998E+01
.000E+01

000EH0]

80008401
7990801

- ]

0.558R+1
6. 5ERR 01

6.557E+01
.557E+01
.557E+01

oy O\ O\

.556E+01
.561E+01
.471E+01
.005E+01
.912E+01

B OOy OV OY

.251E+01
.255E+01
.253E+01
.252E+01
.252E+01

Wwwwww

.250E+01
.238E+01
.179E+01
.061E+01
.549E+01

NDWwwww

.766E+01
.316E+01
.319E+01
.318E+01
.317E+01

e

1.871E+05
1.885E+05
1.961E+05
2.038E+05
2.113E+05

2.113E+05
2.113E+405
2.113E+05
2.112E+05
2.098E+05

2.142E+05
2.367E+05

ARELIRIR

drohEHs
3.2305%05

3. 0M005
k1N

3.273E+05
.273E+05
.273E+05

ww w

.273E+05
.278E+05
.326E+05
.362E+0C
.025E+05

wwwww

.355E+05
.356E+05
.356E+05
.355E+05
.355E+05

DMDNONDNDN

.354E+05
.353E+05
.333E+05
.231E+05
.028E+05

DN

.530E+05
.199E+05
.200E+05
.200E+05
.199E+05

[ W

2.338E+03
2.357E+03
2.451E+03
2.547E+03
2.641E+03

2.641E+03
2.641E+03
2.642E+03
2.640E+03
2.622E+03

2.678E+03
2.958E+03

0, 3976403

dalodil
40378403

49918403
4,9888+03

4.992E+03
.892E+03
.982E+03

b b

.993E+03
.997E+03
.140E+03
.598E+03
.158E+03

[o XY IU 2 - -

.242E+03
.238E+03
.241E+03
.242E+03
.242E+03

NN NN

.243E+03
.264E+03
.339E+03
.287E+03
.954E+03

N NN

.665E+03
.108E+03
.098E+03
.106E+03
.108E+03

O W W LW

.948E+01
.8947E+01
.971E+01
.993E+01
.034E+01

N R

.035E+01
.035E+01
.035E+01
.035E+01
.037E+01

NN

2.040E+01
2.050E+01

2. 100801

2, 1658+ (1
1.330K401

1, 598E401
015978101

2.597E+01
.588E+01
.5898E+01

NN

.598E+01
.588E+01
.613E+01
.709E+01
.934E+01

NN NN

.402E+01
.405E+01
.404E+01
.403E+01
.403E+01

wwwww

.403E+401
.406E+01
L412E+01
.512E+01
.840E+01

W wwww

.328E+01
.760E+01
.762E+01
.762E+01
.762E+01

[ S S ST
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TIME

.317E+01
.316E+01
.314E+01
.306E+01
.282E+01

wWwdh SIS S I S) SOOI o HHEP R

[S2 " S ST S VY]

(G208,

.461E+03
.461E+03
.462E+03
.466E+03
.485E+03

.583E+03
.948E+03
.313E+03
.617E+03
.922E+03

.922E+03
.922E+03
.822E+03
.922E+03
.922E+03

.923E+03
.927E+03
.946E+03
.044E+03
.409E+03

.774E+03
.139E+03
.504E+03
.869E+03
.234E+03

.539E+03
.844E+03

OIL
RATE

STB /days

PREFNMDW Wb v un [S: RO RGNS, S, uoaJwYR |l el ol

[eaTNe o)

.172E+01
.456E+00
.587E+00
.420E+00
.320E+00

.354E+00
.334E+00
.326E+00
.324E+00
.323E+00

.321E+00
.324E+00
.271E+00
.790E+00
.885E+00

.096E+00
.419E+00
.862E+00
.414E+00
.060E+00

.204E-01
.293E-01

GAS
RATE

SCF /days

W Wb Ul U1 oy OV OV OY oY OV O OY OV A0 g [l i ol ol o

w w

.199E+05
.199E+05
.196E+05
.187E+05
.168E+05

.099E+05
.820E+04
.703E+04
.890E+04
.323E+04

.354E+04
.341E+04
.335E+04
.331E+04
.329E+04

.326E+04
.314E+04
.311E+04
.234E+04
.529E+04

.065E+04
.645E+04
.252E+04
.884E+04
.547E+04

.289E+04
.045E+04

GAS

OIL
RATIO
SCF /STB

PRHEHEHRE PHRERER RRHRPOY

WK NP

Lo

.108E+03
.108E+03
.104E+03
.089E+03
.113E+03

.382E+03
.328E+03
.015E+04
.073E+04
.188E+04

.187E+04
.189E+04
.189E+04
.189E+04
.189E+04

.189E+04
.186E+04
.197E+04
.301E+04
.423E+04

.636E+04
.920E+04
.284E+04
.746E+04
.345E+04

.009E+04
.840E+04

oo n [S2IRV2 IR NV, )] (SN VIS, Iy o S

NN N0

@

.761E+01
.761E+01
.763E+01
.771E+01
.800E+01

.929E+01
.170E+01
.405E+01
.569E+01
.783E+01

.785E+01
.787E+01
.787E+01
.786E+01
.785E+01

.785E+01
.782E+01
.798E+01
.937E+01
.167E+01

.459E+01
.788E+01
.137E+01
.493E+01
.845E+01

.136E+01
.411E+01



Appendix D, Table D-2.1

PROJECT:

DEVON ENERGY CORPORATION

Page

One Well Natural Depletion Simulation Study
Forty Acre Spacing Unit
- constrained by maximum gas rate

CASE:

TIME

02

CUMULATIVE
OIL

CUMULATIVE

GAS

AVERAGE
RESERVOIR
PRESSURE
psia

BOTTOM
HOLE
PRESSURE

1

.000E+01
.640E+02
.795E+02
.209E+03
.431E+03

1

w

7
1
3
3
4

BB BB BR NNODNN NNNHEE RRERRERE B QU0 E 6

O OV i i Wb

.500E-04
.025E-03
.622E-03
.380E-02
.394E-C2

.421E-02
.749E-01
.763E-01
.964E-01
.344E-01

.244E-01
.380E+00
.159E+00
.579E+00
.000E+01

.000E+01
.000E+01
.001E+01
.004E+01
.019E+01

.098E+01
.488E+01
.000E+01
.000E+01
.000E+01

.001E+01
.004E+01
.019E+01
.098E+01
.488E+01

.000E+01
.000E+01
.000E+01
.001E+01
.004E+01

.019E+01
.098E+01
.488E+01
.244E+01
.000E+01

2.142E-02
8.444E-02
2.972E-01
1.094E+00
.680E+00

\V]

.109E+00
.408E+01
.617E+01
.841E+01
.269E+01

WHNNRE O

.765E+01
.040E+02
.222E+02
.009E+02
.832E+02

IOV b

7.832E+02
7.833E+02
7.838E+02
7.861E+02
7.979E+02

8.565E+02
1.144E+03
1.515E+03
1.515E+03
1.515E+03

1.516E+03
1.518E+03
1.529E+03
1.586E+03
1.865E+03

.953E+03
.953E+03
.8954E+03
.954E+03
.956E+03

DNV N

.967E+03
.024E+03
.317E+03
.649E+03
.944E+03

b wwhy

oy OV OV OY OV Wwwwww Wwwh [l el Sl il = 00N W aooOhpR

W J o o

.187E+04
.798E+04
.021E+04
.342E+04
.950E+04

.994E+04
.208E+05

.

254E+05

.213E+406
.600E+06

.600E+06
.600E+06
.601E+06
.606E+06
.631E+06

.756E+06
.381E+06
.200E+06
.200E+06
.200E+06

.201E+06
.206E+06
.231E+06
.356E+06
.981E+06

.400E+06
.400E+06
.400E+06
.401E+06
.406E+06

.431E+06
.556E+06
.181E+06
.990E+06
.280E+07

1.321E+03
1.321E+03
1.321E+03
1.321E+03
1.321E+03

.321E+03
.321E+03
.321E+03
.321E+03
.321E+03

R e

.321E+03
.320E+03
.318E+03
.318E+03
.317E+03

SN S

.317E+03
.317E+03
.317E+03
.317E+03
.317E+03

HRp R e

.317E+03
.315E+03
.313E+03
.313E+03
.313E+03

OB

.313E+03
.313E+03
.313E+03
.313E+03
.311E+03

R e

.306E+03
.306E+C3
.306E+03
.306E+03
.306E+03

R e

.306E+03
.305E+03
.304E+03
.297E+03
.291E+03

HER R

NN NN NGOG NN NN ~NJdJ oo ECEEN IaNe Vo JaNe}

[eAR 2N ANEN BEN

.178E+03
.123E+03
.071E+03
.020E+03
.859E+02

.394E+02
.141E+02
.386E+02
.827E+02
.894E+02

.680E+02
.446E+02
.512E+02
.769E+02
.627E+02

.626E+02
.627E+02
.626E+02
.624E+02
.616E+02

.608E+02
.536E+02
.467E+02
.467E+02
.468E+02

.467E+02
.467E+02
.464E+02
.462E+02
.424E+02

.188E+02
.188E+02
.188E+02
.188E+02
.187E+02

.187E+02
.142E+02
.971E+02
.784E+02
.796E+02



Appendix D, Table D-2.1 Page 2
TIME CUMULATIVE CUMULATIVE AVERAGE BOTTOM
OIL GAS RESERVOIR HOLE
PRESSURE PRESSURE

days STB SCF psia psia
8.000E+01 5.944E+03 1.280E+07 1.291E+03 6.796E+02
8.000E+01 5.944E+03 1.280E+07 1.291E+03 6.796E+02
8.001E+01 5.8945E+03 1.280E+07 1.291E+03 6.796E+02
8.004E+01 5.947E+03 1.281E+07 1.291E+03 6.796E+02
8.019E+01 5.958E+03 1.283E+07 1.291E+03 6.790E+02
8.098E+01 6.015E+03 1.296E+07 1.291E+03 6.892E+02
8.488E+01 6.275E+03 1.358E+07 1.289E+03 7.181E+02
1.044E+02 7.589E+03 1.671E+07 1.282E+03 7.005E+02
1.600E+02 1.139E+04 2.560E+07 1.262E+03 6.632E+02
1.600E+02 1.139E+04 2.560E+07 1.262E+03 6.632E+02
1.600E+02 1.139E+04 2.560E+07 1.262E+03 6.632E+02
1.600E+02 1.139E+04 2.560E+07 1.262E+03 6.632E+02
1.600E+02 1.139E+04 2.561E+07 1.262E+03 6.632E+02
1.602E+02 1.140E+04 2.563E+07 1.262E+03 6.625E+02
1.610E+02 1.145E+04 2.576E+07 1.262E+03 6.751E+02
1.649E+02 1.169E+04 2.638E+07 1.261E+03 7.137E+02
1.844E+02 1.274E+04 2.951E+07 1.254E+03 7.364E+02
2.296E+02 1.540E+04 3.674E+07 1.239E+03 6.839E+02
2.974E+02 1.834E+04 4.75%E+07 1.216E+03 7.317E+02
3.313E+02 2.005E+04 5.301E+07 1.205E+03 6.752E+02
3.652E+02 2.158E+04 5.844E+07 1.194E+03 6.857E+02
3.652E+02 2.158E+04 5.844E+07 1.194E+03 6.857E+02
3.652E+02 2.158E+04 5.844E+07 1.194E+03 6.857E+02
3.653E+02 2.158E+04 5.844E+07 1.194E+03 6.857E+02
3.653E+02 2.159E+04 5.845E+07 1.194E+03 6.857E+02
3.655E+02 2.159E+04 5.847E+07 1.194E+03 6.857E+02
3.662E+02 2.163E+04 5.860E+07 1.194E+03 6.862E+02
3.701E+02 2.180E+04 5.822E+07 1.192E+03 6.900E+02
3.897E+02 2.260E+04 6.235E+07 1.186E+03 6.999E+02
4.873E+02 2.619E+04 7.797E+07 1.156E+03 6.657E+02
7.305E+02 3.374E+04 1.169E+08 1.084E+03 5.746E+02
7.305E+02 3.374E+04 1.16SE+08 1.084E+03 5.747E+02
7.305E+02 3.374E+04 1.169E+08 1.084E+03 5.748E+02
7.305E+02 3.374E+04 1.169E+08 1.084E+03 5.748E+02
7.305E+02 3.374E+04 1.169E+08 1.084E+03 5.747E+02
7.307E+02 3.374E+04 1.168E+08 1.084E+03 5.747E+02
7.315E+02 3.377E+04 1.170E+08 1.084E+03 5.752E+02
7.354E+02 3.389E+04 1.177E+08 1.083E+03 5.768E+02
7.548E+02 3.445E+04 1.208E+08 1.077E+03 5.834E+02
8.526E+02 3.691E+04 1.364E+08 1.050E+03 5.574E+0C2
1.157E+03 4.377E+04 1.851E+08 9.653E+02 4.128E+02
1.461E+03 4 .980E+04 2.338BE+08 8.857E+02 2.633E+02
1.461E+03 4.980E+04 2.338E+08 8.857E+02 2.635E+02
1.461E+03 4 _980E+04 2.338E+08 8.857E+02 2.635E+02
1.461E+03 4 .980E+04 2.338E+08 8.857E+02 2.635E+02
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TIME

.851E+08
.338E+08
.338E+08
.338E+08
.338E+08

Db b W w WwWhrnN NN DN N MNP R HEeRRRP

oo,

.157E+03
.461E+03
.461E+03
.461E+03
.461E+03

.461E+03
.461E+03
.462E+03
.466E+03
.485E+03

.583E+03
.766E+03
.131E+03
.486E+03
.709E+03

.922E+03
.922E+03
.922E+03
.922E+03
.922E+03

.922E+03
.923E+03
.927E+03
.946E+03
.044E+03

.409E+03
.774E+03
.138E+03
.504E+03
.869E+03

.234E+03
.539E+03
.844E+03

CUMULATIVE

OIL

(G

oo,

6
6
6
6
6

6
6

6
6
6

N NI OYOY O

N

.377E+04
.980E+04
.980E+04
.980E+04
.980E+04

.980E+04
.980E+04
.982E+04
.990E+04
.024E+04

.165E+04
.427E+04
.829E+04
.139E+04
.299E+04

.439E+04
.43%E+04
.439E+04
.43%E+04
.439E+04

.439E+04
.439E+04
.442E+04
.455E+04
.513E+04

.689E+04
.831E+04
.943E+04
.030E+04
.096E+04

.146E+04
.17%E+04
.205E+04

CUMULATIVE

GAS

LSS S ST S T wWwwww wwwww Wwwh NN N

!; o,

.338E+08
.338E+08
.339E+08
.345E+08
.377E+08

.533E+08
.792E+08
.184E+08
.514E+08
.688E+08

.848%E+08
.849E+08
.849E+08
.849E+08
.849E+08

.849E+08
.850E+08
.853E+08
.867E+08
.939E+08

.169E+08
.376E+08
.563E+08
.735E+08
.892E+08

.035E+08
.145E+08
.247E+08

AVERAGE
RESERVOIR
PRESSURE
psia

U, oy OV OV OY O© CY Oy OV OV O© oV oY @ W W O

RS

.653E+02
.857E+02
.857E+02
.857E+02
.857E+02

.857E+02
.857E+02
.855E+02
.845E+02
.794E+02

.540E+02
.136E+02
.516E+02
.998E+02
.726E+02

.470E+02
.470E+02
.470E+02
.470E+02
.470E+02

.470E+02
.468E+02
.465E+02
.442E+402
.328E+02

.958E+02
.625E+02
.327E+02
.055E+02
.809E+02

.585E+02
.415E+02
.259E+402

Page

BOTTOM
HOLE
PRESSURE

NN NN [\CI SO S I VI V] NN DN DO N

[\

.128E+02
.633E+02
.635E+02
.635E+02
.635E+02

.635E+02
.633E+02
.615E+02
.610E+02
.856E+02

.566E+02
.000E+02
.000E+02
.000E+02
.000E+02

.000E+02
.000E+02
.000E+02
.000E+02
.000E+02

.000E+02
.000E+02
.000E+02
.000E+02
.000E+02

.000E+02
.000E+02
.000E+02
.000E+02
.000E+02

.000E+02
.000E+02

2.000E+02



Appendix D, Table D-2.2

PROJECT':

DEVON ENERGY CORPORATION

Page

One Well Natural Depletion Simulation Study
Forty Acre Spacing Unit

CASE: 02

TIME

.500E-04
.025E-03
.622E-03
.380E-02
.394E-02

Lo Y ST SR NN NNNR P [l el ol [l I 1 I e o)) B WwwpR 9

w O i b D

.421E-02
.749E-01
.763E-01
.964E-01
.344E-01

.244E-01
.380E+00
.159E+00
.579E+00
.000E+01

.000E+01
.000E+01
.001E+01
.004E+01
.019E+01

.098E+01
.488E+01
.000E+01
.000E+01
.000E+01

.001E+01
.004E+01
.012%E+01
.098E+01
.488E+01

.000E+01
.000E+01
.000E+01
.001E+01
.004E+01

.019E+01
.098E+01
.488E+01
.244E+01
.000E+01

OIL
RATE

STB /days

NN NN NN NN RUEENEUNEEN RN | NN [ aall R AN s o}

NN NNa

.569E+01
.130E+01
.194E+01
.829E+01
.875E+01

.516E+01
.919E+01
.002E+01
.113E+02
.129E+02

.867E+01
.461E+01
.421E+01
.380E+01
.532E+01

.533E+01
.533E+01
.533E+01
.535E+01
.541E+01

.497E+01
.364E+01
.253E+01
.254E+01

254E+01

.254E+01
.253E+01
.253E+01
.228E+01
.151E+01

198E+01

.198E+01
.198E+01
.198E+01
.198E+01

.183E+01
L227E+01
.499E+01
.584E+01
.378E+01

GAS
RATE

SCF /days

HRRPRRPRE RPBRPRRE PRBPBHBE HBRHRR BRHPpRE PR R

S S

.600E+05
.600E+05
.600E+05
.601E+05
.600E+05

.600E+05
.600E+05
.600E+05
.600E+05
.600E+05

.602E+05
.600E+05
.600E+05
.600E+05
.599E+05

.600E+05
.600E+05
.600E+05
.600E+05
.600E+05

.600E+05
.600E+05
.600E+05
.600E+05
.600E+05

.600E+05
.600E+05
.600E+05
.600E+05
.600E+05

.600E+05
.600E+05
.600E+05
.600E+05
.600E+05

.600E+05
.600E+05
.600E+05
.600E+05
.600E+05

constrained by maximum gas rate

GAS

OIL
RATIO
SCF /STB

NS STV N [AVIR ST S 3 (VI V) NN NN NV NN NN HHRENDMDRP [N I e e

NN

.867E+03
.968E+03
.953E+03
.044E+03
.032E+03

.879E+03
.020E+03
.666E+03
.437E+403
.417E+03

.036E+03
.144E+03
.900E+03
.168E+03
.124E+403

.124E+03
.124E+03
.124E+03
.123E+03
.122E+03

.134E+03
.173E+03
.205E+03
.206E+03
.206E+03

.206E+03
.206E+03
.206E+03
.214E+03
.237E+03

.223E+03
.223E+03
.223E+03
.223E+03
.223E+03

.227E+03
.214E+03
.134E+03
.110E+03
.169E+03

WATER
cur

PERCENT

PHRHBH HRHHBE HRRRaE pRpapp pRpppp pRopRp

Bl e e

.089%E+01
.066E+01
.996E+01
.995E+01
.8963E+01

.914E+01
.930E+01
.057E+01
.898E+01
.809E+01

.903E+01
.936E+01
.883E+01
.926E+01
.917E+01

.817E+01
.918E+01
.917E+01
.917E+01
.917E+01

.918E+01
.922E+01
.923E+01
.923E+01
.924E+01

.924E+01
.924E+01
.923E+01
.823E+01
.926E+01

.926E+01
.925E+01
.927E+01
.926E+01
.926E+01

.927E+01
.927E+01
.918E+01
.812E+01
.8916E+01



Appendix D, Table D-2.2
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Appendix D, Table D-2.2
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