L 54 (o) W) bk ISSN 1000-7393

ENRHLAT (FENRIECATRED XE (¥ (o) g CN 13-1072/TE
HERLF AR (ROCSE) X (SFES0R) (o0 W
PEFALFPHELIRERE (K1) £305% XE (B (n) g

HEGUIR GEE) R (PAie) 2308R  BA (RERASwER) (@) KR
PHBATISRE (R S35 REFARTISRE R (W) iR

OIL DRILLING &
£ PRODUCTION TECHNOLOGY

E% qﬂlﬁﬁaa&é’k = SlEiANG|
EWC I E S A AR
' Issﬂ 1000-7393

000 7392



g &
]

SHIYOU ZUANCAI GONGYI

TR

(RFFRIT WATI 1979 FOIT) ) ST o g L]
$F44%E £ 5H 25 263 H

2022 £ 9 A 20 HH kR x4 ER
TEEG P EAMRRSIER AR 540  —IUE ARG BTR A R
Ehmfr AdeamrA ok

A A A R -
+ B % W 546 JpRih E R TR R R Bk R
it ok e
_ = BH
EIJ EE fﬁ 1‘,[‘ EE e
WEBHER  (GIERTE) Aot Erie
B R 556 PN 6 = Ak PR RE RS BT
R TARBTIR

BB B4R 55 062552 AR P
RIRfER 05172724207 561 7S XYHLHBORE AL 55
YREEYRSS 0317-2723370 / 2756473
T HREE syzc@vip.163.com WEH FE wmdey FRL NER OKREH
M b wwwsyzegy.on 565  kpoHifE U BUSESIREHEET
B R TEATEE TSR
ERET LS RGBS HEL FmE 2F O IY ERE E%
EliTE SRR 569 AR AL . R bT
R K= 18-121
ERER 300/ 44F 180 oG Btk EBER THE EA LR B4

WINBRAT oA 515 SRS R
R
EShEITRS BM 7281 574 KPS R Ih T RERR A RO S 508
Bl %— AR 2
CN 13-1072/TE
ElbRtRifE L H AR S 579 b RISt TR RS
ISSN 1000-7393
BT ERBBIARS
13098220170003 584 AL AT IR I R B A
rEEt U
EXEE  IORRHE RIS MRE W RXR AN R RER
ey BT 589  ETWSBHIEIEHER T 2SRtk
RXHmE  BEM
BAGE k1
RERE S 0

B REW FER 2K KEAE LRA WLFE

e Fk FFORF OLHRK OREE

#HP EFHF kM wEE IFB
594  HRIETRIREA DB AS T KAk

B¥H Xk AL KM RS H AL



N e Sk = =AY | S L N —
600  KRpsmmgisEtemEsoAR T 200k << A %57&1—-24'- >>

SkAE HBHEF OERL &HARE THE LA %—[—:Egﬁzﬁg@ﬁ/i\

RN
604 ) EBEBEAEE S B ESE R I R
ER Y G &

611 Jpcii FIEC it 2 2L R 1 P 3R 43T

H—iF e

g
b
B

FAK IRE HEAR IR AW IEAR
618 KPEMAG100 mm ERMIAGMER T ELHAR

ZEXE . XBOE
pUES
B B
F£: =

*

EE BR
= R
&M

SRR,

Fintd

gl E & :( HFBfntE)

Xt
aEH
S

HIRIE
DM
E 3%

ES
IERERAN

» 1R

EZSl
X EE
L

WRER : ( 21 D%R)

B

=

3
SUIE]

B M
BRARE
HBE

EEE FET HXE SEFH ZE—

EHE EEA KREZE EHHA BRE KAE BAFA REX EFER HKRE #HEN

623 bl RS S BEE BWR 3 5 OMREA KR®
YA B R NEY RIEA MR HNSE L e 8. BEKEEHF)

DEY F&x FHRE EFEMK E &

ITEE EHFFT AXE BEH VLR

632 RPHNEUKE Bt B 200 4 R 2R = HoR oY REFE SRFE BRE LEF

BEE KKE MW=L X & XBE

IRE WAEIL REE MAd T4 XPA MELL XkE XEF MR

KAF FERE BB KXE AR RFEH

R XEM XEHE HET ANEE

637  BHAKS N SR i S KA 2 B 0 WES BER % b % x = B
, . . =F* ks F=RE FTHEAH FTRE
A5G ARR #EE L WE% nA
Bk A7 S AR F SHE = B B B B BB
4 % # % I BEN REER EPEMR
) . s e i F O4kST TR KPR
X . WER KER BE BREW RER
e be atkE DB =~ AFaF
AHBH FHKR wrkE DHE FiEx HaF 58s % 5  BEE EER
648  RpGmHAbAIR R IR HUEE AR BRR B & R J7 1) Bfer BRE Rhs SHhEk
WA Bk %h F B4
IR ORI OFEE MR TR SRy ks #I BE BN
EHE  #il HkE HEM
= a AR H- L5 s DT
655 #EEHEE&A#/\%@&%%iH{f'Mg% %ﬁ{é—i ;%E%vk *é_-ﬂ}ﬂ r§|-§. ﬂa .g-g. g_';é

SR i
PEPRE TRV CIPPY - Jishan LU

660 gL I A S EA AR ( HETHEE )

R BRF FER #HF DLER  ERE Hh [ A A TARRARBT S A R R
o [ S S R AR BRA
WM AEIUA RIS A PR R LAREAR I A F)

[ WTFIEAZEC] CN13-1072/TE*1979%b* A4*136*zh*P*30.00%3000%23%2022-09




/S

OIL DRILLING &
PRODUCTION TECHNOLOGY

( bimonthly, Started in 1979)
Vol.44 No.5 2022

Responsible:
China National Petroleum Corporation
(CNPC)
Sponsor:
Huabei Petroleum Administration Bureau
& Huabei Oil Field Corporation
Editor and Publisher:
ODPT Editorial Department, Renqiu City,
Hebei Province, P.R.C. (062552)
Editor-in-Chief:

DONG Fan
Magazine Office Proprieter:

ZHU Qing-zhong
Special Editor:

YANG Jin
Deputy Editor-in-Chief:

FU Li-xia
Distributor:

China International Book Trading Corporation
Distribution Code:

BM 7281

Overseas Subscription Rates:

$30 per copy

Periodical Registrations
ISSN 1000-7393
CN 13-1072/TE
Ad.licence: 13098220170003
Printed by
Rengqiu Pioneer Industry and Trade Co. LTD
Fax: 86-317-2724207
Tel: 86-317-2723370
86-317-2756473
E-mail: syzc@vip.163.com

WWW.SyzZcgy.cn

CONTENTS

'EXPERT PERSPECTIVE

529  Opportunities and challenges for scientific and technological innovation

and development of oil and gas production engineering in the new era
LIU He, CAO Gang
540  Progress in key technologies of scaling prevention and treatment in ASP
flooding
CHENG Jiecheng
546  Current situation and prospect of main technology of oil production
engineering in Daqing Oilfield

CAI Meng

DRILLING AND COMPLETION

556  Analysis of friction upon drill string for 3D horizontal wells ontight oil
platform in Daqing Oilfield
SHAO Shuai
561 Optimization and practice of drilling and completion technology on
increasing of ROP and efficiency in ZS block
SHEN Baoming, CHANG Lei, YANG Lijing, PAN Rongshan, LIU Meiling, ZHAO Ying nan
565  Drilling design of U-shaped pilot test wells for geothermal energy in
Dagqing Oilfield
PAN Rongshan, LI Jifeng, LI Tong, WANG Ying, WANG Jingyan, LIU Meiling
569  Analysis on digital and intelligent construction of wellbore for oil and
water wells

ZHANG Jiyang, OU Haichen, SHI Guochen, WANG Long, LIU Renyong, GAO Wenfeng

'OIL AND GAS PRODUCTION

574  Design and practice of cost reduction and efficiency increase in oil

production engineering of Daqing Oilfield
FENG Li, ZHANG Xuejing, JIANG Guobin, JIN Dongming,
ZHANG Huachun, MA Weidong, LIU Wenping

579  Intelligent operation control system of pumping unit

SUN Yan'an, LI Qiang, LEI Yu, QIAN Kun, WANG Xinmin, ZHENG Dongzhi
584  Blowout prevention technology for annulus testable well in rod-pumped
wells
LIU Chongjiang, YAO Fei, SONG Xingliang, LIU Yuchuan, WANG Pengcheng, ZHANG Ping’an
589  Optimization method of plunger water-drainage process parameters based
on transient simulation

HUANG Weiming, WANG Jingqin, ZHANG Nan, AN Zhibo, WANG Qingduo



594

600

Analysis and optimization of a novel downhole axial flow inlet
hydrocyclone

CAI Meng, WANG Yang, SUN Chunlong, SONG Yang, ZHOU Guangling, DU Weishan
Optimization of cable-controlled intelligent separate-layer water injection
technology in Daqing Oilfield

JIN Zhendong, TONG Yin, WANG Fengshan, GAO Guanglei, LI Jinghui, WANG Jiechun

'RESERVOIR RECONSTRUCTION

604

611

618

623

632

637

Key technologies of multi-stage fracturing string in Sichuan-Chongqing
high-pressure tight gas reservoirs
WANG Jinyou, XU Yongquan, GONG Leilei, ZHAO Yize, YAO Jinjian
Analysis of factors influencing fracturing energization in tight oil
reservoirs in Daqing Oilfield
HUANG Youquan, WANG Xianjun, XIAO Danfeng, WANG Yongchang,
FAN Keming, SUN Zhicheng
Fine fracturing technology for @100 mm casing damaged wells in Daqing
Oilfield
HUANG Youquan, WANG Jinyou, ZHANG Hongyan, CHENG Xinying,
MAO Qingbo, ZHANG Chunhui
Optimization of fracture morphology and parameters in Songbei tight gas
reservoir
ZHANG Yongping, QI Shilong, TANG Pengfei, ZHANG Xingya,
YANG Chuncheng, SONG Jingyang
Technology of production enhancement by fracturing of multiple branch
fracture in vertical well in low permeability oilfields in the periphery of
Dagqing
WANG Xianjun, HU Zhifan, ZHANG Hongtao, CHEN Xidi, WANG Wei
Application of water-blocking and oil-permeable proppant in the high
water-cut reservoir

ZHOU Wanfu, LI Qingsong, HAN Zhonglian, WANG Li, FU Hairong, LI Shengli

'TERTIARY OIL RECOVERY

642

648

655

660

Status and trend of chemical flooding and layered injection technology in
Daqing Oilfield

ZHU Zhenkun, LI Haicheng, GAO Guanglei, MA Junzhe, LI Jianyun, SHU Hongyu
Current situation and development direction of upward and downward
return mechanical plugging technology for chemical flooding in Daqing
Oilfield

SUN Jiang, CAI Meng, ZHAO Lichuan, SHI Guochen, LIN Zhongchao, HE Qing

Plug removal and injection stimulation system with conjugate acid in ASP
injection wells

ZHAO Changming, GUO Hongguang, WANG Rui, WANG Qingguo, WANG Yuxin
Technology of continuous monitoring and automatic measurement and
adjustment about chemical flooding

QIU Yadong, XU Xiaoyu, LI Haicheng, HAN Yu, MA Junzhe, TANG Jundong

Twelfth Editorial Committee

HONORARY DIRECTORS

ZHAO Zhengzhang JIAO Fangzheng CHEN Bi

HU Wenrui LIU Baohe HUANG Gang ZHANG Laibin

LIU Yang QU Zhan ZHAO Jinzhou WANG Ruihe

DIRECTOR

DONG Fan

DEPUTY DIRECTORS
YANG Qingli

WU Qi QIN Yonghe SHI Lin

ianzhong SHEN Chen QIU Zongjie LIU Ywzhang

LU Baoping JIANG Wei QIN Wengui SU Jun

YANG Liping HU Shubao

DISTINGUISHED CONSULTANTS

SHEN Zhonghou LUO Pingya SU Yinao GAO Deli

ZENG Hengyi ZHOU Shouwei YUAN Shiyi WANG Demin
HAN Dakuang YANG Chunhe HAN Xiuting WEI Dingmin
SUN Ning SUN Zhenchun ZHANG Wunian

MEMBERS

MA Xianping FENG Quanhui WANG Zhonghua

WANG Helin  WANG Feng WAN angzeng
WANG Yucai FANG Wenjun DENG Jianming DENG Jingen
DENG Kai LONG Zhengjun LU Yongjun SHEN Ruichen
FENGYujun BAIMindong ZHU Qingzhong LIU Yijiang
LIUHe LIU Naizhen LIU Shujie LIU Zhengli LIU Yongjian
LIU Hongfang LIU Liangyue LIU Zongzhao LIU Xilin
LIU Dezhu SUN Baojiang SUN Qingde SUN Fujie

SU Jianzheng LI Zhong LIYong LI Yong LI Zifeng

LI Zuohui LI Zongtian LI Xiangfang LI Gensheng
LILianwu LIQi YANG Yong YANG Yue YANG Ye
YANG Jin YANG Jiang YANG Zhiguang WU Xiaodong
QIU Zhengsong ZOU Ye ZOU Laifang WANG Lushan
WANG Shunwen ZHANG Shouliang ZHANG Hongjun
ZHANG Haishan ZHANG Jianjun ZHANG Jiangeng
ZHANG Rongjun ZHANG Suian ZHANG Zhidong

CHEN Zhousheng CHEN Junbin CHEN Jianbing Y1 Shaojin
JIN Yan ZHOU Wen ZHOU Sizhu ZHOU Jianliang

ZHOU Desheng ZHOU Baozhong ZHENG Yi ZHENG Lihui
LIAN Zhanghua GUO Benguang ZHAO Yerong XU Ywn
YAO Jun HE Gaohong GAO Zhaoli

XU Xuejun GENG Yuguang TANG Dapeng TANG Shuheng
JIE Mingxun HUANG Ligong HAN Laiju  XIE Yuhong
MU Lijun PU Xiaolin LOU Yishan LEI Tong LEI Qun

PAN Zhejun  Jishan LIU




