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Abstract

The reservoir heterogeneity of Moxi Lei-11 gas reservoir is strong, with the characteristics of me-
dium porosity and ultra-low permeability. There are differences in the degree, the understanding
of reservoir and sequence of reserves utilization in each exploited block, which makes it difficult
to accurately evaluate the recoverable reserves. It is difficult to reasonably guide the production
plan and its error is often large if a single method is used to evaluate the recoverable reserves. In
order to study the influence of reservoir permeability and allocation on recovery ratio, and preli-
minarily demarcate the recovery range of the target reservoir, firstly the depletion simulation
experiments with the low permeability, high permeability and low-high permeability series by
using the target layer cores were designed and carried out. Then analogy method was applied ac-
cording to the previous research results of the different reservoir types and the abandoned condi-
tions in further refining the recoverable reserves of the target reservoir. Further, production de-
cline method is used to optimize the target reservoir recovery according to the statistical results
of normal production decline rate in different wells. Finally, pressure-drop method is used to ob-
tain the most reasonable recovery according to the actual shut-in data of typical wells, and rea-
sonably predict the recoverable reserves in each block. The application of this method in Moxi
Lei-11 gas reservoir can effectively guide the implementation of subsequent measures for enhanc-
ing recovery ratio, and provide a reference for how to reasonably predict the recoverable reserves
of gas reservoirs with strong heterogeneity and insufficient understanding.
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Figure 1. Isobaric diagram of T,I! gas reservoir in Moxi gas field
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Table 1. Selection of methods for evaluating recoverable reserves of Moxi T,I; gas reservoir
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Figure 2. Flow chart of recoverable reserves analysis of Moxi T,I. gas reservoir
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Table 2. Rock sample base data sheet
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FE S5 K (cm) HA#(cm) FLERIEE (%) BEH(mD) T ¥195 3% % (mD)
6-2 7.209 3.777 5.2 0.027
0.035
2-1 7.603 3.757 38 0.043
5-1 7.282 3.768 122 5.96
6.23
5-2 6.248 3.776 11.9 6.50
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Figure 3. Experimental group and core location drawing
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Table 3. Table of experimental production matching scheme
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S22 K/ (mL/min) P37 #l(10* m¥/d) S8 25/ (mL/min) i3z 8l (10* m¥/d)
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50 0.25 500 25
100 0.5 1000 5.0
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Figure 4. Depletion mining simulation experimental equipment
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Table 4. Simulation results of series failure mining of cores with different permeability
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mL/min JRFE W IN L /mL/min s fEne il RIS kA

50 80.6 99.3 93.9

50
20 83 99.9 94.2
100 67.4 99 91.9

100 50 68.1 99.5 92.1
20 79.5 99.9 92.3
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Continued

200 51 98.1 88.4

200 50 65.5 99.7 88.9

20 78.5 99.8 91.6

500 30.6 95.9 80.9

500 50 65.8 99 86.9

20 78 99 91.9

1000 19.2 94.2 75.4

1000 50 65.7 99.5 86.6

20 7.7 99.6 91.9
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Figure 5. Relation curve between apparent formation pressure P/Z and cumulative production Gp of some developed Wells
in Moxi T,I. gas reservoir
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Table 5. Abandonment conditions of different types of gas reservoirs
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Figure 6. Production forecast diagram of the central part of T,I! gas reservoir in Moxi
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Figure 7. Production forecast diagram of the western part of T,I! gas reservoir in Moxi
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Figure 8. Fitting curve of comprehensive gas production in the middle and west end of Moxi T,I! gas reservoir
8. ERE— ' SEPBMAKBXES TS ENSHE
3.4. EREE

SR 0.0 x 10° mYd /AT R AE6], 4% HEFEETT 1 MPa (4 IR) TSRS 1R 3.7
MPa, AN I SR K CPH ZI fE 5 AR [14] [15]:

P2 — p% =7.6984q,, +0.53880> )

DOI: 10.12677/ag.2021.116076 822 HuERR} =1V


https://doi.org/10.12677/ag.2021.116076

R 5E

BB ERE — VBT RR R /1 P, = 3.80 MPa, HLRFHEE /7 Po/Z, = 3.91 MPa.

1) S

PRVRTE — VR T R X R T SN B 10 RIREISSFHEIIEEAE, PSS R X HE
RN 6 R, HEtHhimieR BARE O S, CAFEEMSIETE, TNERMIEM., EE R HFEE
KE, AURETEECH K, WEOEMEIA, Nndem 7 EEEZNERTE. ROOHE RS 2R
X[ B 7] SR Aif B 118.3 x 10° m3 (14 9),  JE B 28 B Bt ok & .

2) SRV

H RSB R R OV, TERR T BRI “adm R FIERRR . X s SRR O
BohFE, LA EEMEERTHRE A, o EA IR IXHE Rk 6 TR, AR
PG O & XK B i 42.75 x 10° m® (4] 10), [ERE ih 28 HAT B gk % &

3) AR i

SRR T AR KRG, AP KB, BiH Y 6 11, HETHIE 3 M. AR
PRI Bk, AN R X et B T B2 A, BRI B D, IR R, &SRR
JEHE SRS, SR BIFEEETHE I X 0] R fl E R AN, BRI DL A R o Sk AT 2
T AHUAR S X AT R A o 10.82 x 108 m?.

35 J;\

30 F o
e o

<25
&
o b o y=-0.2372x+31.97
R R?=0.9984
P [N
H1s
¥ Rl
ool P JZ=3.91MPa .
= /2

S

0 L

0 20 40 60 80 100 120 140 160
B%45, (10%m®)

Figure 9. Reserve analysis diagram of pressure drop in the middle of Moxi T,I; gas reservoir
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Figure 10. Reserves analysis diagram of pressure drop in the west of Moxi T,I! gas reservoir
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Table 6. Summary of previous verification of pressure drop parameters in the middle end of Moxi Tzli gas reservoir
#6. BREE—'SEARmAHXERSEZILAR

i B #7210 m) HOJZIE 73 (MPa) BULJZ K (MPa)
1987.11 0 32.61 31.81
1994.04 5.87 30.14 29.87
1995.10 9.26 29.34 29.25
1996.11 13.09 28.43 28.58
1998.01 20.54 26.87 27.36
1999.03 24.04 25.38 26.00
2000.06 27.63 24.36 25.14

s
2001.06 31.35 23.34 24.19
2002.08 35.17 22.81 23.6
2003.05 38.97 21.76 22.65
2004.08 43.11 20.34 21.31
2009.04 60.72 15.83 16.71
2013.05 73.30 12.95 13.70
2017.06 79.99 12.56 13.29
1993.02 0 32.74 31.81
2004.02 0.53 30.94 30.45
2007.09 1.24 30.87 30.4
2008.01 1.64 29.61 29.36

i
2009.03 2.56 28.24 28.24
2011.04 6.33 24.96 25.45
2013.06 12.01 21.42 22.25
2017.06 20.53 17.78 18.69
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Table 7. Statistic table of calculation results of recoverable reserves and recovery factor of Moxi T,I} gas reservoir

#7. ERE—SEARMER. REERTHERGITR

TR ] A (10° mP) PRIEAC)
fiki%: 221.60 fki: 78.0

SIS 5 281.26 FE5: 99.0
mikiE: 261.09 k. 91.9

Kbk Sy: 170.46 . 60
. 95.80 . 59.96

IV Phikfi: 38.76 M. 40.21
PRI . 11.23 At 4021
SJik: 145.79 AJk: 51.32

. 118.30 M 74.05

, Pis: 42.75 V. 44.35

N [CAVE S
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Sk 171.87 S 60.50
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