e O U1 8 H

NOAIHS NA IONVYNYIL

€'ON GE'IOA

FREEm 90 10T

AN

A

RER IR X GITRET ( PER 2T )
RCCSERE#Z L FAHT (A-)

rf ] AR T4 048 e SR VA T

R SCRH A TSR e U R A T

[ e SRR e A A T

r [ i) £ SR e R A T

£E (BHABTIEE) KRBT

B R E B BB

AR ER

ISSN 1006-55

SO0

NATURAL GAS AND OIL

PEAGHERTRZITARIEAREEINE )

CHINAPETROLEUMENGINEERING CO.,LTD. SOUTHWEST COMPANY

ammam%mmﬁﬁﬁﬁmiﬁaaﬁﬁﬂﬁaammaD

ISSN 1006-5539
CN51-1183/TE

Vol. 35 No.3
N4

e




TIANRANQI
YU SHIYOU

AARSOGH

x ¥
P ERBERD LRRITERRIAT
£ B

T EEHERAIREEITERTEAS
Fiil R /NG|

* £

SRALAE

Bl £ &

HEEE

=EHE

TEE

YRAEH AR

(RARE5RH) RiES

ok

m)I S ER T = T X FHEE 6 =

HR B 4R 5

610041

B &

028-86014709

8 H

028-82978130

3 i

WWW.CNpCc—Ngo.com

Ep il

A B R BN BIRASIENE 22 E]

ZITSEE

NIRRT

R EfRAEELS RS

ISSN 1006-5539

CN 51-1183/TE

ITERHBEIL

JIT- &= (2017 ) 0032 =

Ela iy

20.00 jt/ H#8, 120.00 7T/ E

E S E M

10.00 70/ #A, 60.00 =70/ F

H IR

2017 F6 Bk £ 35 % #£ 3 8

MSEE 58
ETATHE R R R 48R REFREE TOFD #:75 i%
REHERRPEEERFAHRIEA
wahiE REFE FRIE
EEEEWMHMERARERIRHEZA Shan 4T 4%
BAFTRASEEEFHTEAESNERA
RRFR K #
B AR EE R E R FEE R BRI R
Am#H m F A % REH
LNG BB xERERERNER R
BANRREENFRBEKREMWIESITERE A
ETEXSH NG ZFEBRMEIERATERR

FMRA
LNG T/ Ems TEH R AH
REH

AP RE MK MK A B 2 FE

ko F

JRAR K
bR

x| K

kit

Rainer Kurz Klaus Brun

HSBHESTFER
HEWEEE RS T RBE S L%

Et#g g FHA
APl iR SR ERERFEHELRHAR

KOk BEAE Fha
GEN:: N S E R =N R W X
KO pEKR REEA K A HIL R OF
— T B K IR AE i S Y 22 1 K N A

ok ORER HRMAR
FHSHBHIKRSTERARERRIT K AR
KEHDREEEREHILEBREN S

haaf F o AREFE e

01

06

10

15

20

25

30

36

41

46

62

68

72

76

80

85



2B LMk E S IREHXERFR

Kmad AXE I % FAEFT FEE EF M 2 %Eﬁ%%gi
2RI

[BRiE] ( WES R )
HEE FTBK =17

LNG I EF-1EREHKBEHZSTEBEITHR
M oM & = EHMME B O B e Ko 97

RAS S BRIgiTHRA
x| BL A RER F R 103 TF
R 8

BARZFF
EMG AN ERAS KRS BRI IR

FAAR A RERN EARE KOA 109

BIEME (HE8FS%ER)
RET KBFE EEE
T W BkP #E MK

ReE5ER FR (LUREHEHE )
HEBEEACIN 2R ENEE EXY BEN K W
Bk AR B OF 113 R KER R

M B BokRl EHGE

fIfits B 5 =SB

R TR RE R RIEX 5 N 27 EH R
B Rk kAR BEREA] FREH 118

LE FHNE F I
= W EHE HUnE
HBRE Kt F 15 TEH
“REHSHEBRESHLR” HREH 35 =NE R T Mk
F:IE-THE 108 iljﬁ%ﬁ YIJW}” iljﬁﬁ
BERK #TH TitRE
F238 F2%F% Sk
-3 Sy
FERR Tk TEE IAE
TR ERGEE (17-03-01) FBE HMEY RS
hEAHERALEZITERETAFABERSBAESEmES di SKE B\ K e
(17-03-02) Bk FiEE R=HE
FRIEI . BHRE. SR (17-03-03 ) KHE IR KR
A PR AN B (17-03-04 ) W EPm 2E
B K
A E RPN = (17-03-05)
BRieEE . RIRIP, ARSRIPERE (17-03-07)
Jun Ren (&H)
HEBRHE Richard Thompson ( %<& )

Shan Huang ( %E )
Thong Joo Kho ( B3RP )

#4t 500x 10° m*/d LNG T B ReTiE (hERmEAT
BIZITARREAFA ARSI AF EPC TIH )



TIANRANQI
YU SHIYOU

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

Wang Xiaoxia

Editing and Publishing

Editorial Department of “Natural Gas and

0il”

Address

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

Chengdu, Sichuan, China

Postal Code 610041

Tel 028-86014709

Fax 028-82978130

http://www.cnpe—ngo.com

Printing

Chengdu B-Ray Media Co., Ltd. Printing

Branch Company

Distribution: Published Publicly

International Standard Series Number

ISSN 1006-5539

China Unification Series Number

CN 51-1183/TE

Advertisement Release Registration

CGDZ (2017) No.0032

Price

China ¥ 20.00/copy, ¥ 120.00/year

Overseas US $ 10.00/copy, US $ 60.00/year

CONTENTS

Vol. 35 No. 3 June 2017

OIL & GAS GATHERING, TRANSPORTATION AND TREATMENT
TOFD for Weld Joints Near—Surface Defect Detection Based on Diffraction Shear Wave
Zhang Tao 01
Application of Pigging Ball Pushed by Nitrogen to the Cleaning of Abandoned Pipeline
Qu Jingyu, Wu Yanze, Li Chunbo, Qu Junbo 06
Application of Directional Drilling Hyperbolic Technology to Construction
Lii Xupeng, He Yin, Liu Kongzhong 10
The Analysis and Application of Buoyance Control for Natural Gas Pipeline in Australia
Song Daishiyu, Qin Xuan, Liu Yongqian 15
Existing Issues and Countermeasures for Pipeline Transportation of Tazhong Unstable
Condensate Zhu Lijing, Yang Yong, Zhou Xuan, Song Leiyong, Hu Yiwu 20
Procedures and Key Control Points of Imported LNG Custody Transfer in China
Niu Bin, Tao Ke 25
Optimal Operation of Molecular Sieve Dehydration System of Nanba Cryogenic Plant
Sun Shengyong, Li Yujun 30
Research on the Breaking of Break—Away Coupling at LNG Loading Arm Based on
Explicit Analysis Zhou Huaifa, Shen Yongliang 36
Research on the Application of Heavy Hydrocarbon Removal Process Transformation in
LNG Plant Li Yuping, Wen Hongjiang 41

On Test Uncertainties in Field Performance Tests Rainer Kurz, Klaus Brun 46

OIL & GAS EXPLORATION AND DEVELOPMENT
Research on the Determination Method of the Porosity and Permeability Cutoffs for
Tight Sandstone Reservoir
Ju Shichang, Liu Bofeng, Li Wendong, Wang Yuanyuan 62
Experimental Study on Rock Plate Sealing in API Standard Conductivity Room
He Qing, Fan Youjun, Li Junnan, Jiang Dongmei 68
Research on Critical Production of Heavy Oil Reservoir with Bottom Water
Zhang Yi, Tang Liandong, Xu Yandong, Zhang Jie,
Chen Xiaofan, Yue Ping, Qiao Feng 72
Establishment and Application of a New Type of Water Flooding Characteristic Curve
Deng Sen, Zhang Haile, Chen Zhongliang, Wang Nutao 76

Technical Difficulties and Countermeasures of Drainage Gas Recovery Process in



Dongsheng Gasfield Huang Xiangfeng, Liu Feng 80
Analysis on Breakdown Pressure of Perforation Clusters in Horizontal Well Staged
Multi—Cluster Fracturing

Feng Fuping, Lei Yang, Hu Chaoyang, Han Xu, Huang Rui 85
Research on Single-Well Injection of Foam Combination Flooding in Laojunmiao
L-Reservoir Ouyang Xiangnan, Zhou Guanghua, Sun Wei,

Fang Benfu, Li Zhengxi, Huang Pei 92

UTILITY
Research on Cold—Operation of Circulating Water System in LNG Plants Under Shutdown
Yang Ye, Yang Yuan, Huang Zhongwei, Chen Wei,Yang Hua, Chen Jin 97
The Discussion of Electrical Design on Natural Gas Purification Plant

Liu Rui, Yu Yinghong, Shen Zeming, Li Wei 103

TECHNICAL ECONOMY

Application of Fuzzy Comprehensive Evaluation Method to Long—Distance Gas Pipeline

Design Qin Xinchao, Liu Haifeng, Chen Siyu, Wang Yongbo, Chen Yu 109

SAFETY AND MANAGEMENT
Establishment of Emergency Rescue System for Oil and Gas Pipeline Enterprises
Zhang Xinfa, Hao Yingui, Guo Yang 113
Research on Fire Accident Mode of Internal Floating Roof Tank and Emergency

Method Qiu Shaolin, Zhang Laibin, Yao Jianfei, Chu Shengli, Guo Hongdi 118

NEWS REPORT
Achievements Issued for “Large Oil & Gas Field and CBM Development” 35

Statement 108

Contents of Advertisement

Flameless Vent System Unit (17-03-01)

Material Evaluation and Corrosion Control Center of Sour Oil and Gas Fields,

China Petroleum Engineering Co.,Ltd. (17-03-02)
The New Burner Skid, Reheating Furnace Skid and Incinerator Skid (17-03-03)
Single Well Solar Electric Ignition System (17-03-04)
Sulfur Recovery Series Burners (17-03-05)
Treatment Unit for Evaporation Crystallization Sewage (17-03-06)
Skid—Mounted Burner, Incinerator and Waste Heat Boiler (17-03-07)

Cover Photograph
5 Million m*/day LNG Facility Demonstration Project in Hubei, China, Using Products

Sourced in China (EPC by China Petroleum Engineering Co.,Ltd. Southwest Company)

Members of the 4™
Editorial Board

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

Dai Jinxing, Li Helin, Li Shilun, Luo Pingya

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

Vice Directors (Listed in No Particular
Order)

Song Deqi, Zhang Zanlao, Wang Deguo,
Gong Jing, Yang Zhaozhong, Zhu Lin

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

Cao Xuewen, Chang Honggang, Chen Bing,
Chen Feng, Chen Guoxu, Chen Yunqiang,
Du Yang, Duan Yonggang, Fu Jingqiang,
He Lijuan, He Wei, Gao Bihua, Guo
Jiachun, Guo Xingpeng, Huang Kun, Jiang
Fang, Jiang Xinsheng, Jing Jiaqiang, Li
Changjun, Li Qiao, Li Shuwei, Li Xiaochun,
Liang Ping, Lin Yuanhua, Liu Daoxin, Liu
Lichuan, Liu Youchao, Lii Hongqing, Luo
Dingming, Peng Shini, Ren Chengqiang,
Ren Qirui, Shi Yonggang, Wang Daoqing,
Wang Shouxi, Wang Yongqing, Wang
Yudong, Wei Liandun, Wen Chongrong,
Weng Yongji, Xiang Bo, Xu Shihai, Yao
Anlin, Yang Guirong, Yuan Zongming,
Zhang Jinjun, Zhang Qibin, Zhang Shichen,
Zhang Weiming, Zhang Shenyuan, Zhao
Guoxian, Zheng Lihui, Zhu Wei

Foreign Members (Listed Alphabetically)
Jun Ren (England)

Richard Thompson (America)

Shan Huang (England)

Thong Joo Kho (Malaysia)



