Fm) B MR M

dFckda dwln - 5 (

',E_:IH,—:‘I'.'.E'E—"?'W s’ I."

£T07 60N £F10A (Ayiuop) Ansnpu] ey [RImen

TS5 10000276

% SR=T M
Awl R FR= Tlll

NATURAL GAS INDUSTRY

BERARUMRFRTEREE

HEARERRSWRE

=
1S5H 100D-007 4 i -‘
os> B ' M AEEERERLAT
I ERAXSESEEARL AARESES AR
? 77100009723 hEaHNE SR LEERER




o

RES T

TIANRANQI GONGYE

(>4

2023F 4355 9HA

(AFI-1981FE8IF

Ht Ht
St mR

Y B L AR

E
MITESR
Tt K
B K
B &
R A= ML
RITEE
ERRTT

BN RTT

HERRED I
Hi iR B #A

A Etn o E
[TEREWANES

EAEM
E S EM

IR
e

(<
(<]
(<]
(<]
(]
(<]
(<]
(]
(<]

E\E5359H1)

FRERBRASEEZFRAE
A HEERERAE
$IEE%% BhABRA SR
$lEE$IMR%%IEEﬁ
NG|

(RAS[ I JRHEER (610051)
M) || SRR X T —EL 3 &
W W

WEKEE #H B
TR
PRIk 5R
B R

www.cngascn.com

NFRLT

W&k LTH

(HR&RS 62—14)
REEREBRSEEFRAE]
(Z170S M 944)

B ER TR AR L EN S TR A )
2023 9 B 25 H

[R4E%

B/EM L K

ISSN 1000-0976
CN 51-1179/TE
5101034000085
100.00 75 / A<
25.00 31 / A

SRS

=
=

x &

o
o
)

Ei ISR EAT

FRERE AT S A TR R BARR T
FREMS S RERIEAT] T1 AT
FREEERT

RESRRAEET

RCCSE AENEZ AR

CSCD #Z/0EAH

2 EASTOERT

FPEREZOET

PEDHFERARS

L 0\ zumasad
S (4;7 24 ALA
1) ||'§E E?EE:FU

R T, REWA £ K7EEH

H X

C ~HU=
TNZMRIEB U RALERRMBETHLRIMRER 1| FRA
SERREEX

7}%1;‘:"; Tg‘j’é&g; ijJZH }gjmd .; g’k$'ﬁ~%; '1‘T lu’ %/é'ik;

IR, HAL, BER, KR, T

M) ZHR E 2 MRER fhE (R IR EZOIR RS RN

Ak, ¥RE, £, HK, FEN, oM,
RE, WA, Bz 14
EBEMAHLETHEANHRSLARESE
KAy, Az, a4, FRE, RILHE, BH 25
BEMARATEURATHBE LRBAME
AR, AT, FEGR, KRB, MARA, ABRE, A%, &%,
R4S, MHAr, Tek, HRIE 34
G i RENIR
BEARMEEIE AR R FRBRASIR I R AEIE
R, R, BA, R, Fr, EFI, T4, HEHF 49
B ARB B TR ME S & R RIS S MSEIIRE X
ANE, @F, HmP, REL, Ko 61
B 2 R PR SRR TRl A — 15— RN SR
—— DL VS 23 3 T S A 1
WMEH, FEL, T, Hi, ERR, BXL, TFE 73
C FxIfE
M ZT RESEMIEREDWIT LS KPR XBEA
B, XRE, FE 85
TIMSHEKXEBRBESSMEMERKSEIFTER T XERA
M, EFH K, AL 93
EXEEMBBRLESAARBEXREA
G R, A, FYR, BLA, KE, ERE, BER,
Reer, XNEF, i, A4, B, 224, /BE, £F 102

HREEERMERGRMEEAR
€L, 7R’+ ﬁ\»y]’ l”]ﬁkﬁ
AR, dRAM, TRHE

S[38)dis

KA, MR, TER, 4%

112



BAERE=ZRE

E F:KESF FER
PITEE B W & E
BB (MEREHEHR)

G wHIE =i FEF M F IR BEEN FEAE
o st — e A NN BHE 2% ZFRE ZFEX L6 Bt
LRAF, RE#F, BB, RALA 119 BIEEE FXE MES WER &EN BXE

HF% = 7 %R U A ST AN S22 U BFH  ABTHE
B, REBE, KEE, Z)N, EWE, FRA 132 ZEE B o BhRx BEE BRELE BRKER
e RN 2 &£ BEBlE ®Rh B E TEE EAD
ETF DCC—LSTM M HIRME R A s N 7505 Bk BRI SHT 8 P OBKE I
B, PR, KA, BAME 0L SE 141 HEE RN R R R B R BRE NER

TEs I TER FXE ¥ &k ®E7
OB RN B ¥ BEKR JIEX BEF
BE WEX FTR FHE F B F £
FEE FBRE FHE FTIMN T FE=E

g8 9 T 2 N R UKD BT HEE RS
C K5 % % BeE T 8 B% DXE BSE
e e e p e e e EAE B 5 RESH BAR = B XA

RERATEENT BEMIRERER DT
EEAT VRS I 7 TR HIUR IERE EEHE BEF ODSE
K4y, BHF, BRI, REL, BT 149 TRy FER FR= T¥E F E HES

B oA BEE Rtk WHE H E OPKE
fRizE FRT BT B % B K RS
B B HNE PP OEE BRE BEOK
SkAE SKFEUL KE)I KRR BXBRRR XS

G &R WIE KSR RRD A
Khlebnikov V.N. (f#ZFHf) Kamy Sepehmoori (ZE[E])
R R AS =SS TWERESERER MichaelA. Abrams (Z5[E])  Susan Smith Nash (22[E)

TRR, B3, ¥, TEE, THE, WHR, TRE 162 -
F_REFERERR

BB B h T B M B mmh
E R BB M OB BEE BB WK
C 257 B B K % 5 RS HBE Mt
Mt 2 HMNE KEBR X 5 F EEME
B SR BRIB S A A 2 ZEH E W OB 5 B9 BRE PRY
SR = BB = A GV

PBE© AT T E S T I8 TP 18 igg §¥% 2@; zﬁg ggg g;ﬁ
ERE 2 C B B Tee THE S B
SHEF = B T B SHE SHE SN

S

G A=A Z/\R HIE F B OREF R B XEEF
= e XrZR XNE R X = X B X F INXE
FEAHARBASHED A S RASHRET (23-09-01) NEE £ B AihF B Kk 8 8 D7

2EE IEM ZHTF BENE BEE & A
BT E X EFE KOX 2 B ERiE
WO OREE B X M X RUE HLK
ERE B G e v f
BE) B EESE BEH B N B &=
T AN IRFE EER X R £ WM EEE

HEBE : PEEEDESEAS)PEST BERAT S IXF IXR MSE B M R Y4 2BE
R B EYR REM R B OREK E OB M & O @

N FES 3B B EH X BET
MXKE t F BRI T M Kk B SKIEE
SKEET K AN SKAEME SKTFER K F SKiREE
kB kEZR RBAFE B R OBRERE BHEF
B 2 F R Btk A N BEF

AHERRS



NATURAL GAS INDUSTRY

CONTENTS

(Monthly, Started in 1981)

G SPOTLIGHTS

Discovery of early platform—margin oolitic shoal zone of Feixianguan

September 2023, Vo1.43, No.9
(TOTAL No.359)

Formation in the northeastern Sichuan Basin and natural gas

exploration breakthrough in Well Xuantan 1 by YANG Yu, XIE Jirong, WEN
Supervisor: China National Petroleum Corporation
Long, ZHOU Gang, WEN Huaguo, ZHANG Benjian, XU Liang, YI Haiyong, SUN Haofei, XU

Sponsor: Sichuan Petroleum Administration Co., Ltd. Wenli, MA Hualing, CHEN Xiao, LUO Tao

PetroChina Southwest Oil & Gasfield Company Core concept and key technology of three-dimensional acid-fracturing

CNPC Chuanging Drilling Engineering Co., Ltd. technology for deep carbonate reservoirs in the Sichuan Basin

. by GUO Jianchun, GUAN Chencheng, LI Xiao, GOU Bo, REN Jichuan, BAI Xiang, ZHAO
Publisher: Natural Gas Industry Journal Agency §

Editor-in-Chief: YANG Yu

Deputy Editor-in-Chief: YANG Yueming, HU Yong &

JU Weiqing
General Director: WANG Liangjin
Deputy Director: CHEN Shuiyin
GU Cuilin
KONG Bo
Executive Editor: HUANG Dong
Add: No. 3, Sec. 1, Fuqing Rd., Chengdu,
Sichuan Province 610051, P. R. China
Tel: +86(28)86013013

Website: www.cngascn.com

E-mail: trqgy@trqgy.cn

Publishing Date: September 25, 2023
Annual Subscription Rates:

China CNY ¥ 1200

Overseas USD $ 300

Overseas Distributor:

China International Book Trading Corporation

P. O. Box 399, Beijing 100044
P. R. China

Code No.: M 944

Feng, XIAO Bin, ZHAN Li

New progresses and development prospects of drilling and completion
technologies of high-sulfur gas wells by ZHANG Zhi, FU Jianhong, BAI Yang,
YIN Hu, ZHAO Yuanjin, HUANG Mei

New progress and development direction of high-sulfur natural gas
purification technology by XIONG Gang, HU Yong, FU Jingqiang, CHEN Changjie,
YANG Chaoyue, YAN Xiaogin, YAN Jing, GAO Feng, CHEN Guanshan, LIU Qisong, HE

Jinlong, GAO Xiaogen

14

25

34

G GEOLOGY AND EXPLORATION
Geochemical characteristics and accumulation model of Ordovician
deep gas in Lunnan low uplift of the Tarim Basin by ZHAO Xingqi, CHEN
Jianfa, SHI Jie, CAI Ya, LU Chong, CUI Shoukai, WANG Wei, YANG Xianxian
Particularity of Paleozoic hydrocarbon accumulation conditions in
the Southwest Tarim Depression and its implications for petroleum
exploration by LIU Jun, TIAN Lei, YANG Lisha, DAI Dongdong, ZHANG Jijuan
Generation—-migration-accumulation dynamic simulation of natural
gas accumulation in rift lake basins: A case study on the Liaohe
Depression in the Bohai Bay Basin by YANG Sibo, LI Meijun, WANG Yanshan,

XIAO Hong, HUANG Shuangquan, KANG Wujiang, WANG Fangzheng

49

61

73

G DEVELOPMENT AND PRODUCTION

Key technologies for safe and efficient development and long-term
stable production of the Luojiazhai high-sulfur gas field in the

Sichuan Basin by GE Feng, JIA Changqing, LI Hong

85



Key technologies for sustainable production of ultra-deep high-
sulfur bioherm gas reservoirs with bottom water in the Changxing
Formation, Yuanba Gas Field by GUO Tonglou, WANG Yongfei, KE Guangming
Key technologies for development adjustment of the Puguang high-
sulfur carbonate gas field by ZENG Dagian, YOU Yuchun, LI Zhongchao, SU
Yaxian, ZHANG Rui, JIANG Shuxia, SHI Zhiliang, ZHANG Jixi, LIU Guoping, PENG Song,
WANG Dandan, LI Hui, LI Yudan, YU Qikui, LI Tong

Differential flow control and balanced acidizing technology for
heterogeneous carbonate reservoirs by ZHANG Hewen, ZOU Honglan, DING
Yunhong, CHENG Weiheng, LIANG Chong, WU Zhijun, GAO Chengwu, YAN Xuemei, ZOU

Chunmei, JIANG Liangji

93

102

112

G DRILLING ENGINEERING
Machine learning model based collapse pressure prediction method
for inclined wells by MA Tianshou, ZHANG Dongyang, YANG Yun, CHEN Yingjie

A new data-driven effectiveness evaluation model of temporary
plugging fracturing for horizontal wells by SHENG Mao, ZHANG Jialin,
ZHANG Yanjun, LI Chuan, LI Yufeng, LI Gensheng

DCC-LSTM based intelligent minor lost circulation monitoring

method by SUN Weifeng, BU Saisai, ZHANG Dezhi, LI Weihua, LIU Kai, DAI Yongshou

119

132

141

G STORAGE, TRANSPORTATION AND GAS PROCESSING

Numerical simulation analysis of the spontaneous combustion process
during the venting of hydrogen-mixed natural gas line pipes by ZHU

Hongjun, LI Jianan, CHEN Junwen, SU Huazhong, TANG Tang

149

G NEW ENERGY SOURCES
Path for integrated development of natural gas and hydrogen in the
Sichuan—-Chongqing region by HE Runmin, ZHAO Li, HUANG Xing, WANG

Yidong, HE Qiujie, YANG Weicheng, HE Taibi

162

Natural Gas Industry

Adhering to the principle of "Sichuan—
Chongqing Roots, Chinese Researches,
Global Insights", Natural Gas Industry
(NGI) keeps striving to demonstrate the
development and progress of China's natural
gas industry, promote its scientific and
technological development, and encourage
the application of research findings. NG/
timely reports basic research and applied
technology research in upstream, middle
and downstream industries of natural gas in
China. With its focus on large and medium
gas fields, production and research, and
advanced theories, NGI serves for research
in the science and technology of the whole
industry. Columns include Spotlights,
Geology and Exploration, Development and
Production, Drilling Engineering, Storage,
Transportation and Gas Processing, HSE,
Economic Management, and New Energy
Sources. NG/ aims to build a prestigious
scientific and technological journal in this

industry.

To obtain the information on "the Authors
and Abstracts", please visit the English
version on our website:

http://www.cngascn.com:81/ngi wk/EN/

volumn/current.shtml



