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Before the Oil Conservation Division

New Mexico Department of Energy, Minerals and
Natural Resources

Case No. 10746

Devon Energy Corporation Exhibit No. i
May 18, 1995

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

r=Np = Bo-Boi + Bg(Rsi-Rs) Equation 3.14
N

Bo - Bg(Rp - Rs) Applied Petroleum Reservoir Engineering
by Craft and Hawkins
where r = fractional recovery of oil-in-place
Np = cumulative oil produced
N = initial oil in place

Bo = oil formation volume factor

Boi = initial oil formation volume factor
Bg = gas formation volume factor

Rsi = initial solution gas-oil ratio

Rs = solution gas-oil ratio

Rp = cumulative produced gas-oil ratio

"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."
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Before the Oil Conservation Division
New Mexico Department of Energy, Minerals and

Natural Resources ‘ DEVON ENERGY
Case No. 10746 : Cactus State No.2
Devon Energy Corporation Exhibit No. _/ RFLM 84010
May 18, 1995 SUMMARY OF PVT DATA
Reported Reservoir Conditions
Average Reservoir Pressure .......ceweenees 1282 psig
Average Reservoir Temperature............. 85 *F

Pressure-Volume Relations

Saturation Pressure 1277 psig
Avg Single-Phase Compressibllity ........ 7.69 E-8 viv/psi ( 5000 to 1277 psig)
Thermal Exp @ 5000 psig .........ccevueneeens 1.00810 Vat85°F /Vat70°F
Differential Vaporization Data
(at 1277 psig and 85 °F )

Solution Gas/Oll Ratl ........cccccoeeerrenranes 512 scf / bbt of residual oil at 60 °F
Relative Oil Volume 1.249 bbl / bbl of residual oil at 60 °F
Density of Reservoir Fluld ...........cceeeuunee 0.7508 gm/cc

Reservoir Fluid Viscosity

0.701 cp at 1277 psig and 85 °F

Separator Test Results
Separator Conditions Formation Total Solution Tank Oil Gravity
Volume Factor Gas/Oil Ratio ( °API at 60 °F )
psig °F A B
35 71 1.245 508 405

{A) Barrels of saturated oil per barre! of stock tank oil at 60 °F.
(B) Total standard cubic feet of gas per barrel of stock tank oil at 60 °F.

Page 1 CORE LABORATORIES



Relative Permeability Ratio

Before the Oil Conservation Division

New Mexico Department of Energy, Minerals and
Natural Resources

Case No. 10746

Devon Energy Corporation Exhibit No. _8__

May 18, 1995
CACTUS STATE #3
GAS-OIL RELATIVE PERMEABILITY
100
o) A
¥ . a
o A
X oo o
A
xx ® o
10 &
), o
Q-
A
X0 0
I [o]
NN
% 3 0 D937 - 1.19 md, B zone
X5 Oa x D940 - 3.84 md, B zone
X o] AD941 -1.19 md, D zone
P 0 D973 - 1.06 md, D zone
1 Proam—— 0 D976 - 3.71 md, C zone
o O 4
A
x o DA
[+ N
% - Pa
)s (o]
" [o 20 =|
o
"o
X 00O
0.1 | g2
X o4
*Toa
X o
©
O
X
o)
_8 c
0.01
0 5 10 15 20 25 30 35 40 45 50

Gas Saturation - %



30Td T# TTOMSIX LSIHAOAd

§ 2 38 £ & £ 5§ 5 8§ T 5§ EF 8 £ E 5 F 25 885 &8 g 82 5§ =
& &8 &8 8§ &8 &§ &§ 8 &8 8 8 &8 ® 8 8 8 % 8 g g 8 8 8 8 8 8 8 8 s
¥ 2 4 anp Ao3¥m |.-”
' * Aﬁ 4...4
P
.......... A
pda - GOJHuo}Uo(,ﬁm 110
L
;i
i qis/3ps |- woo | |
HU ........... i U ........... L Y ﬂu i = B e I Rt B SO o, fo L [
=1 ? T
u .
$661 ‘81 A2
. L# 3LVLS SNLOVD

b ONHauxg uonelodio) AS1aug uoas(
9%L01 "ON 958D

$90INOSY [BINIEN

pue sjesouny ‘A319uf Jo juswpeda(q OdIXIIN MIN
UOISIAI(] UOIIBAIISUO)) [I0 Y} 310Jog

01

1]}

0001

00001



CACTUS STATE #2
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CACTUS STATE #3
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Before the Oil Conservation Division

New Mexico Department of Energy, Mineralsand  THE SCOTIA GROUP
Natural Resources _
Case No. 10746
SUMMARY Devon Energy Corporation Exhibit No. _1O
May 18, 1995

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 artiﬁéial Lift.

EAST CATCLAW DRAW FIELD DEPLETION SIMULATION/5322 PAGE 1




THE SCOTIA GROUP

J—

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.

EAST CATCLAW DRAW FIELD DEPLETION SIMULATION/5322 PAGE 2




Ofi, sth/d or GOR mci/stb

One Well Natural Depletion Simulation
40 acre S.U. - Case 1 (oil constrained)

FIGURE 6
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FIGURE 7

One Well Natural Depletion Simulation
40 acre S.U. - Case 2 (gas constrained)
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Cumuiative Oil, stb
(Thousands)

FIGURE 8

One Well Natural Depletion Simulation
40 acre S.U. - Cumulative Oil Recovery
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Cumulative gas, sct

{Millions)

One Well Natural Depletion Simulation
40 acre S.U. - Cumulative Gas Recovery

FIGURE 9
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