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Productivity equation and solution of gas wells in high pressure gas reservoir of
Longwangmiao formation, Moxi block

CHEN Chunyan, RUAN Jifu, WU Lihua, LIU Liujun, YANG Hui, ZHONG Liping
Central Sichuan Oil and Gas District, PetroChina Southwest Oil & Gas Field Company, Suining, Sichuan 629001, China

Abstract: The high-speed flow of gas in high-pressure gas reservoir belongs to non-linear seepage, so it is more complex and difficult
to calculate the coefficients A and B in productivity equation. In this paper, the corresponding productivity equation is derived by using
binomial velocity n" equation, and the trial and error method is used to obtain the exponent n and the coefficients A and B of the
equation, and then the intersection method is used to solve the open flow. Among the 9 gas wells in Longwangmiao formation gas
reservoir of Moxi block, the n™ power fitting correlation of production of 8 wells is better than the quadratic fitting correlation of
production, and the calculation results are highly consistent with the actual production performance characteristics of gas wells. The n
value of different gas wells is generally different. The n value range of Longwangmiao formation gas reservoir in Moxi block is generally
between 1 and 3. The exact value range needs to be obtained by field core seepage test and more gas well examples. The binomial
velocity n" power seepage equation is used to study the gas well productivity of Longwangmiao formation and obtain the real gas well
productivity, which can provide support for later gas well production plan.

Keywords : high pressure gas reservoir; non Darcy flow; binomial production; n" order equation; trial and error method; intersection

method ; productivity solution; open flow
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Fig.1 The relation curve of A-R.
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Table 1 Comparison of productivity well test results
processed by n"™ order equation and square equation
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EX (10*-d™")  (10*-d7") £
Ml 1.999  0.994 6 306. 03 / /
M2 1.394  0.9943 1106.94 497.09  0.976 6
M3 1.400 0.9389 1240.52 518.86  0.9058
M4  1.719  1.000 0 299. 60 194.79  0.998 2
M5  1.535  0.9999 1121.30 524.36  0.996 4
M6  1.642 0.9875 1458.90 730.46  0.983 9
M7 2,596  0.999 9 158. 51 132.82  0.999 6
M8 2,270  0.996 1 559. 68 473.65  0.995 8
M9 2,675 0.999 8 702. 47 911.63  0.986 1
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Table 2 Productivity test data of Well M1

FEREI PR/ (100 m?-d7h) IR S1/MPa
51 50 61.02
e 2 60 60. 61
M5 3 70 60. 21
s 4 80 59. 69
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Fig.2 Analysis results of binomial production n™ equation and binomial production square equation in Well M1
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S TR LS = Wik = & /R e 3 R N
JOBH AL EL S RE A A0, ANAT 2 7= S B I
oo I IZI R AT & 0™ i n W5
e, B2 i i n YO7 REAL FRIHCUR 9 7 g 1K
HBER

4 4ig

(D) PR 2E R B 8 n TR RELA B
8, Beda e Sk — i =& n O F2 JCRH IR
I, R G PR AN R SRR T g
BAHREE L,

(2) Bx s AR AT L, T A
Wit T Oy s (1B T << L o (B St | (= W 1
WOTHE , T MR R S B I Ol P e B W 7 s o

(3) BB e F i 41 S8 AS [/ 1) S n AR A], —
KT 1 /T 3, T U A £ (E Y8 B T ZE B4 5 0
B i N 22 SO SE T BESR A
B KA TAE 8 TR IR ik A s 8 K X
% B % TAIFHEIRG BT, B LR FE)I
Tl AF R RITARF AT LR AL REFe R A L
Ao B e E T S B

S 3k

(1] A B, H 58, 4. 22 0n <0 I )i 4 U e 7 P
AW S AR T]. KRR, 2016,36(9) :69-79.
YU Zhongren, YANG Yu, XIAO Yao, et al. High-yield
well modes and production practices in the Longwangmiao

Fm gas reservoirs, Anyue Gas Field, central Sichuan basin

[J]. Natural Gas Industry, 2016,36(9) :69-79.
WZE. R IR S ROT & B AR AN 5 52
[J]. RIS TM,2020,40(1) ;1-10.

XIE Jun. Innovation and practice of the key technologies

[2]

for the efficient development of the supergiant Anyue gas
field [ J]. Natural Gas Industry, 2020,40(1) :1-10.

HRAR B, W R 22 I A e R R M AU R R
(37, AR, 2019,28(1) :52-59

DENG Le, HUANG Chuan, PAN Deng. Completion tech-
nology for high temperature sour gas reservoir in Anyue gas
field [J]. Well Testing, 2019,28(1) ;:52-59.
MR, /N A, 4. BT R X U e T i 20
SURTACE RSB [T ] RARTER S I %, 2017, 40
(1):58-62.

OU Jiaqiang, WANG Xiaorong, YUAN Quan, et al. Type
identification of water produced from Longwangmiao Fm gas
reservoirs in Moxi block of Anyue gasfield [ J]. Natural
Gas Exploration and Development, 2017,40( 1) ;58-62.
XM, i, S, A D)t o rh SO 3 A1 RRAE B
R [)]. RS I 4 ,2018,41(2) :55-62.
LIU Hui, HAN Song, YE Mao, et al. Medium to large gas

Distribution characteristics and

[5

[

fields in Sichuan basin:
exploration prospects [ J]. Natural Gas Exploration and
Development, 2018,41(2) :55-62.

(6] sREY, A AN FhIESS, 45 s i ime TR U™ RE DL 5%
BT R R LR [T ] il A, 2016, 25
(4):17-20.

ZHANG Jianye, NIU Congcong, SUN Xiongwei, et al.
Method selection and practical application of deliverability
test data analysis to high temperature and high pressure gas

well [J]. Well Testing, 2016,25(4) ;17-20.



$30% 2

WRARHE A5« B IX R = 20 o T O U 7 RE 5 R R A 1 73

(7] W B E [ M), JEst: Al Tl R
#1,2008; 25-30.

[8] XU R, WOJTANOWICZ A K. Pressure buildup test analysis
in wells with sustained casing pressure [ J]. Journal of Natural

Gas Science and Engineering, 2017,38(12) .608-620.

(9] X5, Ml (RBE U2 UK PR REHH 5 5

R AR, 2019,28(3) :67-73.

LIU Zhigiang, YANG Jing. Calculating method of gas-
water two-phase productivity in fractured wells of low
permeability gas reservoirs [ J]. Well Testing, 2019, 28
(3):67-73.

[10] BWZEA. WMRZB A% IM]. deat Akl
#t,1982:49-96.

(11] gt B, 2 8 B o A=, S5, 0 500 WM 0t 25 B 2 T A
SEEIEE (1], RERATE,2000,20(5) :67-69.

HE Shiming, Luo Deming, Yu Haisheng, et al. Laminar
flow stability theory for distinguishing liquid flow regime
[J]. Natural Gas Industry, 2000,20(5) :67-69.

[12] Zefess. WM TARJEBI M. JURT. A9 Toll AR AL,
2005.62-97.

[13] A, RAARTARE[ M. 38 2 J JEat Al Tl
f#t:,2008 . 18-56.

[14] FORCHHEIMER P H. Wasserbewegung durch boden
[J]. Zeitsch-rift des Vereines Deutscher Ingenieure,
1901,45(3) :1736-1749.

[15] BRAEHE. S0 m OB ™ RE DT R Ak 1 17 2 O 12

[J]. RERATE,2007,27(4) :88-89.
CHEN Chunyan. A simple method to solve the delivera-
bility equation of a gas well in abnormally high-pressure
gas reservoir [ J ]. Natural Gas Industry, 2007, 27 (4);:
88-89.

[16] BEBRIT (). BRBIE(ER) . TMGE R ZALARH R 3h
[M]. JEst A Toll e, 1984 48-86.

(17] J-DUR(). ZEsite  BREEA (). ZALA Ui ik sh
JrzEIM ] JEst i S Tl A, 1983 18-46.

(18] fLHEH. MBI AFIM]. B hEB A KRS
L, 1999 58-79.

[19] #5H  BTTE T8, 5. LB SR 00E i o B X
TURSTPREEM[J]. PUR Al R 24 FH AR
hR) ,2019,41(6) ;19-27.

GUO Xiao, YANG Kairui, YANG Yurui, et al. Influence

of seepage velocity on shale gas exploration by pore

network simulation [ J]. Journal of Southwest Petroleum
University ( Science & Technology Edition), 2019, 41
(6):19-27.
[20] Z=7e, 25960 AU R BENT AU 7 BRI 5 7 REFAR
[M]. dEmt: A ol i, 2000 26-59.
[21] ARZde  ARUKIR, /9 30U, 4. W B vl U 2 Bk 2
KA = REPEN TIIL [T ] i =, 2018,
27(1) :22-30.
ZHENG Aiwei, LI Jiging, LU Wentao, et al. Unsteady
productivity evaluation method of multi-stage fractured
horizontal well for shale gas in Fuling shale gas field [ J].
Well Testing, 2018,27(1) :22-30.
SRARES. N 0 SRR IV SR BT S 2 [ Jet 4 fe A e 1
[J]. J1%%41,2020,52( 1) : 73-81.

GUO Shugi. Exact solution of circular inclusion problems

[22

[

by a boundary integral method [ J]. Chinese Journal of
Theoretical and Applied Mechanics, 2020, 52 (1)
73-81.

(23] w/NAR, A3 A5 46, R DR E RO eI B il

R REPE PRI [ J] . KRR IR ST 4
2019,42(2) . 107-112.
PENG Xiaodong, LI Hua, LI Hao, et al. Application of
pseudo pressure stability point method to evaluating
productivity of offshore gas wells with high pressure and
high temperature [ J]. Natural Gas Exploration and
Development, 2019,42(2) :107-112.

[24] ZARAE A7 TR 1, A5, D it ek AN 45 BB I
SEMFEOE AR AR [T]. KRR T, 2010, 30
(4):67-69.

LI Lezhong, LI Xiangfang, HE Dongbo, et al. Impact of
irrational tested flow rate on the deliverability curve of the
modified isochronal test [ J]. Natural Gas Industry,

2010,30(4) :67-69.

B I F

FE—EEEN . HHFH, &0, 1979 4 4, B Y% TR, 2002
AEERY T VU R AR A TR L, BN AR T
2 ORI TR TAE, HLiE . 0825-2516269, 13508211286
Email ; chunyanzi120837@ sohu. com, i {5 #idik: U )1 4 % T
M AR5 X bR Ea % 178 5, HBEC4 % - 629001 .



