ISSN 1006-5538
CN51-1183/TE

T @

ANRSESGH

NATURAL GAS AND OIL

hEEMEATREHARREATEANLT 3

CHINAPETROLEUMENGINEERING CO,, LTD, SOUTHWEST COMPANY

fp ERBEGE X FEIHERT ( hERS O T] )

F ] 5 R HA T4 SR e S R A T

F SRR T S 4 SR I T

FR (=] T SRR R R D A

P EI T = SRR R R A T

RCCSE+ BE#FARET
ZEAMAE I ERET

% [E EBSCOFE AR MR FF R AT

£E (SHHATER ) LFRHT

AR FERIEAVAGHERE (JST ) BERET

NOAIHS 1A IONYHNYIL

-
=)

s
s
=
o

=k

1 " ':;’lf.' A
J A

ISSN 1006-5539

7710067553234 ‘I““

I . - W N . - R i . =L
S Lt : i L | Rt —
; re—" 1 S [ — L. N v S °
Ty s § h,.j' A : 23 ! |l‘-;l=llll|=“_ i N 'y

o 5 AepmEDAVEI)E 8 R




TIANRANQI
YU SHIYOU

AARS6GH

x ¥
P ERBERD LRRIHERRIAT
£ B

T EEBERAIREITERTEAS
Citl==p /A

* £

SRALAE

Bl £ &

HEEER

REHE

A sl

YmiEH Al

(RARRE5RH) RiEES

ok

)l &AL ER T = T X FHEE 6 S

MR B 2R 5

610041

B

028-86014709 82972192

8 B

028-82978130

M HE

WWW.CNpc—Ngo.com

E-mail

cnpc—ngo@cnpc.com.cn

Ef il

RENEHG B 5 B BRAE)

EITEE

PIFRAT

ERE1T

JIERFLZTE (BA RS 62-641)

FhE AR ELSE RS

ISSN 1006-5539

CN 51-1183/TE

ITERZHEIL

JIIF- &% (2019) 0032 =

EREMN

30.00 7¢ / #f, 180.00 jt /4

E S EM

15.00 %7t/ #8, 90.00 %7t/ &

Un
H R

2023 F 2 B 25 HHRR 25 41 % 55 1 87
(WBTF 1962 &)

FHURS

B THERRASREEERR

&t

HEEESLE
S AT FF R T LRI

B R%T E2 X#f FHEA IR FFL

Eo/ A A
LNG Uit AL Sk E ) TR Bk S5 04
hoE FRE TR=E
EIMER LX EiEE BaEN&RIZITHR
¥ H FEE B K R W #EFRF B £
CO, HitE. MASHERAR CO, BEMRURELRE
FAEE EARAE KME RS FRF
M TESERBESOKERVA AR
F B Ok ¥
BEXRS SN KELZBEENAEGHR
oM Zwk BRY R W BET BRFE

b2

MRS FE
TUE MGE R K FLBR/N i o F B SRR 5T

IZEMK ko TR A & 2
E TS ER SR 2 ERERRUHAR

Fiedh I ® AN RAER K B
NEGS ZREBESEA RGP EHES AL HREAR

A % EZF® Fwmyl o3 E OHXLE H OF

HRBEHREERILSWREN 5L
Xk EMX L E LIH FRE Epk RED
EHEES REFLBEM=HRIERTA
REFH vk o R B M % FuE BER MEA
— T B B 5> B B K 3 Bt R R PR
BeO¥ I Ok Ok F OB OB FEH OE OF K R

b=

oy

08

22

28

41

50

59

68

75

82

89

98



M 5 B
L450 SRR EIR BRI L 5808 il & KPR R AR 3P R AL

BEE B % DLRR Mise &L W XRK ##
IR OZWE X R SHS 104
AEREAE T ZXTE @11 12Cr1 3 it i fh 52 i wF 52
Wk Emet AERE FRE EEL BEEM 113
2RAIR
LNG X BT RS HFRHAR
AL A # YRX B KREF REH 120
LNG sk 519 gE At MR 3T
FooS RARE REER INE LFS 126
Cansolv ES 44 BTk H R SRISHF R
B % A B R ¥ % B #H F o 133
BFE. R25F8E
—FAEB N TE B Bk i T SR S ELE R R
k& TEMA ANE 7 B B 141
SemSHEDEERSUNEERRERE
I B ok 3 B IR K AEY E 147
HERE
RERMT KA NG —EUTE 'R =R 21
KEHMNE LS EFERSIFE 27
RERERSARXEZOBRANAYREZE 112
2022 £ £ ERSMIRF L+ RIREERR LR
8K RAFEABESHSS 119
I =PA
CPMF-| BiERX SRR BITERE (23-01-01)
CPMF-Il B EXAERET (23-01-02)
fERS T (23-01-03)
HhE A TREIE A RA R B RS B EREN 5 8 6 dd
(23-01-04)
ERBEHITHNS (23-01-05)
HEmBRkA

HEAHAMHSEARRASELZ XA mELEERERS
RERETR (MEAMIEZEARARERES AR EPIA )

2

5

LA

MESHH

[BiE] (ES =R )
HEE K Z=+¢
BIL 4578

SisitE
FIhF

BIEME (LUUEHEHERF )
EUR BRE FEEF
BEZ WEB PR
REHT 2 MK £ B

T (UREHEHRF)

=R B R BRZE
REER Bkl SeF3E
SEM BWhE B F
T O®m O X M
g FKER F IS
FRA FRI FERE
FNE R F ONEHR
WEM NEZE X F
T wite HRE
FEH ERFE TKE
BRE B K EEF
attE HiEX BEX
BIER hEM KRB
skittit XEW BH=

INEIRTE (NEFBHER )

Jun Ren (ZEH)

Richard Thompson ( £E )
Shan Huang ( Z&E )
Thong Joo Kho ( B3kFT )



NATURAL
GAS
AND OIL

Authorized by

China Petroleum Engineering Co., Ltd.

Hosted by

China Petroleum Engineering Co., Ltd.
Southwest Company

Editor in Chief

Guo Chenghua

Vice Editor in Chief

Tang Xiaoyong

Editor in Charge

Zhou Yin

Editing and Publishing

Editorial Department of “Natural Gas and Oil”

Address

No. 6, Shenghua Road, High—tech District,

Chengdu, Sichuan, China

Postal Code 610041

Tel 028-86014709 82972192

Fax 028-82978130
WWW.cnpc—ngo.com
E-mail:cnpe—ngo@cnpc.com.cn
Printing

Chengdu B—Ray Printing Co., Lid.
Distribution: Published Publicly
Domestic Distribution

Sichuan Bureau of Newspaper Circulations
(Postal Distribution Code 62-641)
International Standard Series Number
ISSN 1006-5539

China Unification Series Number

CN 51-1183/TE

Advertisement Release Registration
CGDZ (2019) No.0032

Price

China ¥ 30.00/copy, ¥ 180.00/year

Overseas US $ 15.00/copy, US $ 90.00/year

CONTENTS

Vol.41 No.1 February 25, 2023
(Bimonthly,Started in 1962)

VIEWPOINT
Research on the supply security of China's natural gas under the new situation

WANG Zhen, KONG Yinghao, LI Mengyi 01

OIL & GAS GATHERING, TRANSPORTATION AND TREATMENT
Exploring the gathering and transmission process of offshore gas hydrate exploitation
CHEN Junwen, ZHAO Xingyuan, WANG Hongchao, WU Shichuan,
GUO Yanlin, YANG Kairan, CAO Xuewen, BIAN Jiang 08
Analysis on water hammer during unloading at dual wharfs of LNG receiving terminal
CHEN Ying, GUO Zhenguo, YU Shuyun 15
Study on route design of pipelines in mountainous areas for full-position automatic
welding LUO Yang, QI Jianbo, YANG Lin, KANG Kai, SHEN Guiyu,
GE Hua 22
Status quo and development of the research on CO, capture, utilization and storage
technology and CO, pipeline GUO Kexing, YAN Guanglong, ZHANG Ayu,
XI Minmin, NIU Aijun 28
Discussion on application of high—pressure centrifugal compressor for underground gas
storage LI Min, XIONG Wenling, LUO Sheng 41
Study on the application evaluation of residual pressure power generation device in a
natural gas purification plant XIA Lin, GONG Xiaobin, CHENG Xiaoming,
LI Na, YANG Xiujiang, CHENG Huiping 50

OIL & GAS EXPLORATION AND DEVELOPMENT
Experimental study on small angle neutron scattering of Micro—nano pores in shale oil
reservoir  WANG Guodong, SHEN Rui, KE Yubin, GUO Hekun, YU Hao 59
Study on injection—production optimization based on sedimentary characteristics and
scour degree WANG Jijun, SUN Qiang,LING Haochuan,

ZHOU Haiyan, AO Lu 68
Geological techniques for efficient development of West Sichuan Jurassic tight gas
reservoir in mid—late production stage ZHOU Feng, WANG Yongfei ,
LI Xiaoming, LIU Lu, GAN Wenbing, HENG Yong 75
Study on energy supplement and imbibition increase in ultra—low permeability reservoir
and field practice DANG Hailong, CUI Pengxing, NI Jun,
WANG Xiaofeng, LI Junjian, HOU Binchi, LIANG Weiwei 82
Three—dimensional characterization and application of multi-scale pore structure in
shale oil reservoir SHAO Guoyong, SHEN Rui, XIONG Wei, YANG Yi,
LI Yingyan, FEI Fanxu, HE Jixiang 89
Development and evaluation of a new solid dispersion water shutoff agent
MA Lu, SUN Lin, ZHANG Yi, REN Yang, LI Zhizhen, WANG Yang,
ZHANG Qiang 98



CORROSION AND CORROSION PROTECTION

Research on the maximum cathodic protection potential of 1450 steel in simulated soil
solution at different temperatures CHENG Mengmeng, LIAO Zhen, MA Xiaofeng,
TAO Wenjin, MA Yu, LIU Lele, WENG Xiang, WANG Yingiang, WU Minghao,
WANG Chen, LYU Xianghong 104

Study on the corrosion resistance of gate valve materials 12Cr13 by different surface
treatment processes XIE Wenxian, WANG Liye, JIN Yuhan,
LI Yongqiang, FAN Xiaowen, XUE Junpeng 113

UTILITIES
Research on LNG power generation vessel market and preliminary plan
QIN Yadi, QIN Feng, ZENG Xianwen, SUN Yajuan, CHEN Siyu,
LIANG Hairui 120
Passive fire protection design of steel structure of LNG receiving terminal
LU Jing, ZHANG Zhaojun, ZHANG Xiqiang, WANG Kaifeng, AI Qichang 126
Experimental study on sewage treatment technology of Cansolv exhaust gas unit

QU Yang, CAO Dong, SHENG Bin, ZENG Qiang, TANG Jing, LEI Jing 133

INFORMATION, SAFETY AND MANAGEMENT
Study on control algorithm of underground coal gasification process with model
uncertainty ZHANG Lei, YU Jianlin, ZHOU Mingjun, WAN Min,
LIAO Zhuodong 141
Status and prospect of condition monitoring and management of rotating machinery in
high—sulfur gas field LIN Wanzhou, YANG Lin, LIU Chao, WANG Linsong,
L1U Shuanyi, XIA Mingzhe, REN Lu 147

News Report

Guangdong petrochemical refining and chemical integration project of PetroChina goes
into trial production in an all-round way 21
China's first offshore gas storage reservoir opens valve for gas extraction and peak
shaving 27
The key technologies for deep oil and gas development in China have achieved
remarkable results 112
Top 10 landmark achievements in oil and gas exploration and development nationwide

in 2022—8 achievements led or participated by PetroChina 119

Contents of Advertisement

CPMF-1 sampling multiphase flow separation & metering device (23-01-01)
CPMF-II smart differential pressure two-phase flowmeter (23-01-02)
Call for papers (23-01-03)
Material evaluation and corrosion control center of sour oil and gas fields, China

Petroleum Engineering & Construction Co., Lid. (23-01-04)
Zhonghuan electrohydraulic actuator (23-01-05)

Cover Photograph
Sulfur recovery unit tail gas treatment and renovation project of Dazhu Company of
Natural Gas Purification Plant of PetroChina Southwest Oil and Gas Field Company
( EP project of CPECC Southwest Company ) ZENG Wen

Members of the
Editorial Board

Consultants (Listed by the Order of the
First Letter of the Family Name)

Dai Jinxing, Li Helin, Li Shilun, Luo
Pingya, Zou Caineng

Director

Li Xiaoning

Vice Directors (Listed by the Order of the
First Letter of the Family Name)

Dou Lirong, Guo Chenghua, Guo Jianchun,
Jiang Tingxue, Liu Youchao, Liu Zhongmin,
Song Deqi, Tang Lin, Wang Zhen

Members (Listed by the Order of the First
Letter of the Family Name)

Chang Honggang, Chen Feng, Chen
Yungiang, Dai Xiaodong, Duan Yonggang,
Fan Zifei, Gao Bihua, Guo Jiachun, He Wei,
Hu Zhiming, Huang Kun, Jiang Fang, Jing
Jiagiang, Li Changjun, Li Qiao, Li Shuwei,
Li Wuguang, Li Xizhe, Li Xiaochun, Liang
Ping, Liu Daoxin, Liu Guizhou, Liu Jianjun,
Liu Li, Luo Dingming, Peng Shini, Pu
Liming, Ren Qirui, Wang Shouxi, Wang
Yongqing, Wen Chongrong, Xiang Bo,
Xiang Zuping, Yan Shifu, Yang Guirong,
Yang Siyu, Yang Zhengming, Yao Anlin,
Zhang Jiazhong, Zhang Shichen, Zhao
Guoxian, Zheng Lihui, Zhu Wei

Foreign Members (Listed Alphabetically)
Jun Ren (England)

Richard Thompson (America)

Shan Huang (England)

Thong Joo Kho (Malaysia)



