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Abstract

Sha Ximiaoformation of Zhongjiang gas field belongs to narrow channel tight sandstone gas re-
servoir. Most gas wells need to be fractured for production. It takes a long time for gas well see-
page to reach the boundary flow, so the conventional Arps method has a large error in predicting
gas well production. Compared with Duong and Arps production decline model, the intrinsic rela-
tion between the two models is demonstrated theoretically. Combined with the production prac-
tice of gas Wells in Zhongjiang gas field, the application conditions and applicability of Duong
production decline model are analyzed. The Duong production decline model is a nonlinear ex-
tension of the Arps decline model, which can be applied to gas wells dominated by fracture flow as
well as radial flow. The applicability of Duong production decline model under three gas wells
conditions such as continuous production, production regulation and pressure recovery, is ana-
lyzed in close combination with the field practice, which provides a theoretical basis for better use
of Duong model in tight sandstone gas reservoirs. It provides a new method for calculating rea-
sonable production and reserves of gas wells, which has important practical value.
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FEB R BRI AT T, Arps B OFE R0 O VBRIl 28 B3 IR TR A5 580 T 02 f

s AR S R B K A 7 s B IR R A 7, BRI 3 FLR Y B AR R[] T
VIR 2SR T A = A IR R ECE D A SR, WA S (5~40 m), TATEK(10~35 km). %
(300~1000 m), fith /= FLERFE 15 8.66%, FEFiSER T 021 mD, J& T - FHEFL. K5 - KL
BgJR[2], REFSHAZS IS EREMZSOER ", SIS AR SO £ 23] [4] [5]-
T RS0, SO LUARIA TR, Arps F= B ISR T PE S I BT, IR ZEROR, R
HHPRMAERHER 2, HERiEHEERT 1, SEWESHRT .

e OB IUE SAHE T FEA R RSOE ER 7, SO FUBRIE R, SIHEA T R
FEAE R EERE) 5 3 5. 2010 4F, Anh N. Duong #2 i Duong #5228 7= S Y, Ath il g fE A0 A
AAHGEMERRLUEE, LiRRREHRFRICR IR TR, 75X EAAR b= 85 8= F1AE =i
[ 2LMCR, M REAER AR 275 5 e[5], BAFRESHMES M 2.

TERF 5T Duong A BL R EA b, £ ENANTUE A, S E A NZ T TR, P a
SEHZ TR IE FH 2 A BB Y B [6] [7] [8] FEULEERE I, £ FiZ kA E , I 2 $EH T Duong
PR 5 A U2 0k FH S RS 20 (1) 2 A R T B T AN [R) SRS AR AIE R 38T J54%:[9] [10] [11] .
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Figure 1. Well Z gas productivity curve.
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Table 1. Typical wells of Duong model curve diagnosis in Zhongjiang gas field
2 1. LIS SmLkER. REIREEFH Duong {REHSHTE

o
Wk T K 2 Duong K2 i Duong f5:2

WS4
100 @«
s 1 10 0 1000
g T y = 1.164x107
Z sl g 0.10 R2=0.998 a=1164
W, |2 = =1.071
AR e |3 F ¢ m-1
i & Sadl % 001 1% %% 0.998
o
1E+7E 000
0.1 1 10 100
Time [hr] Days
: : 100 &
- K/MM— ] 1 9 10 100 1000
Si1Bv i L. 010 ¥ = 0.920x0%%
E Nl - b D F o R2=0.999 _
i g W.r,//-‘ ] § a=0.9204
BI MR (5, | . o m = 0.984
o T/ ] % 001 y=129.8x176 FHI% % %% 0.999
o ] R2=0.778
1E+6 : ‘ ‘ : ‘
1E-4 1E-3 0.01 0.1 1 10 100 1000 0.00 -
Time [hr] ’ Days

4. Duong HRBER 24T

X FFL A VDB 4L 193 LA -4 Duong A2 W, #ZBGIZ WA R, ADR IR AR
B ESutH

1) AEEA

R AT IRESL A, BB TR AIARG ™ AR RS IE5E, 78 5 AR .
LA C A NB, iz A0 IT R A 2015 4F 11 A 4 HE T HAREI, 2tk 52400y 0.9859, Duong i#
PSR UL 15 28 R AL

2) ZKHM™

H BT BB AR P KR 0 iZ RS, A I AR R, ORI
SRAAN, EBEEAE. WD SO, IR Y1 Duong iR A2 W K 2 - Be e Bk, & —ik
e, RIS - P REIE B AN, NI — Bl & 45 Rk AT = R .

3) I

LLE o901, X% FREAT T Duong P SOl A A2 T, TR0 K, HIRIEAIWE, RHHT
JRHIRIRAS KL T, B URFAS TARRE R B GBI, H AT S #4%F & Duong ™
LR

£i k., I =FRALN) Duong HEALZ W ERT AE (LR 2), AR TARMI . HIaa 2k fHaue, n k-
B =R R A C o, R THURREREA L, FOUFA BWIRAEAE, BIRAHKRRTE
XPRFHRATYE, SO R FEPE R A 244, Duong BARIANERIE ], oo T ARES A S REAT = B
il BT H AR I DL e S AR R il & B, U R go A1 o

DOI: 10.12677/ag.2021.1110131 1365 HUERRL =RV


https://doi.org/10.12677/ag.2021.1110131

R 2

Table 2. Duong model diagnostic curves for three types of gas well production
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Figure 2. Well F gas productivity curve
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Figure 3. Duong model diagnostic diagram
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Figure 4. Production forecast result for well F
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Figure 5. Accumulated gas forecast result for well F
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