


- N
> 5L

TIANRANQI GONGYE

2013 4EB 33883 M
(AF - 1981 SEQIT) £345 233 WD)
x #® ONEGHAXRARSEDHAT
* » 0IGHEERB
PEGHHEBSHAT
PEEB/IKOLRIEAD
mmyg RRSTWHED
(610051)
ABHREE—R3IS
* ® BEE
# ¥ B (028)86011178

B & B#E(028)86012712
HEBMEF BE83A(028)86012718
reERTRaRk BL50028)86012716

#WML  www.trqgy.cn

RIGFEE AFERD

Enxr 0/LRBAULES

Bsar DPEEFREERIEDER
yaN=]
(100044)10 53 399 =558
BEIRTRS M 944

maag 00| HENSERFEAD

HEEAME 2013FE3825H

EISEEY S ISSN 1000— 0976

EEHEES CN 51— 1179/TE

CODEN  TIGOE3

HE R R 2 62—14

FFEWEE 5101034000085

EAEH 40,00 j5/ K

e 10. 00 EJ5/AK

o RE g m

gt x &

BINEE . KW T , FBEEH
VEHORFZTEREEESHORSATERR
BXFA6R1E.(028)86018458

B IR

WA=
HRESHABABRNRPEBIBSEREBEE ) % : QY]
It 55 5%
Ol PEBEREQRA= TEEERERKESH
FHAFXAF ARZ,F(O
MBAERERRMRLEREDBEEHEREHAR
NF A, AR FAD
BURERBAEXMEREARPMEA
IR Z 23 E b Mk B M, EH, &5, F (5
BREGAMF=—BATERAGSTEMRBERGRTR
X &, B, R (19)
RAURBRAN LT EREHSBEHN BREEER TS
—URARSHAEBAF BT LA
FROWHBEREECERERNUBRHEA

KB, 0 &8, i, 02D

BHLZI®
RBEXASBAHENEBHITE R~ kR Y I
Fh4,FHGD
M 2R ERR R - BSEHESHEITANR
i, e im . FGD
NERGSWBSHBIUTEF S
— UENEHEHBEF O ARE NP
RESHKRKFEALRERBRSEBHEER KO F ZEL, B8, FUD

I4%, %A, 58,%5UD

WisHTIT®E
FRELELRBESWRNIET BHE.RABEAR,F6GD
EATHEMREN PDC &k Mgt X EM, G, R FEGY
KNEFREFHSEFD 21-28H HONA F .44, FRHK, $ 6D
S BBEMAET S *

—UEEARWHE N AR, AR, kA, F(68)



HERSHT

RETIRATEMBENESEER SN E04. 928 445,503

TEAHAEHSELATEETENEEN RS IR
IEE.FF . R 50D

# T LNG Sk R & & BOG BAERFR T, B4R, TFHGD

BRI A HEEERM CH,/N, BESH CH, &M

FHB BT, EE%, %89

BRS8N
ET'HA"SHORASTUEI T RAZRY A (95)
FRSHESRVES 2 REFEHTRFRE LA
—UERTEA LT REER ARG R A B
WAL REHE,HE S 0D
SR RASTHHUBRBRBRY R 8B A 5L, F (107)

EEEEMEIASHFENBRRAERE R FRIE, L,k A, ¥ (113)

[ P
EF ANN-QSPREZHFRAGBR AL SRR RRN A %

KFH,RHAALD

HERER

FEEMBRRAFANLEAERAFLRGD BRaAHAS o BERFFE
FAR2) BERBHEAAAEEAFLBERIE FETHA#ESR
800X 10° t il Y B9 HKEE AT RAHEFT L — R % (100)
EHREARFTANNELEHEXBHAREH06) RARKWAF
B EALT W (124)

B 58

¥WE IR A(EAE AR A 13-03-01) WHNEHEALKRAHLHERLF
(13-03-02) A% 2445 BN F](13-03-03) L+LAAMLIHRRAFILEREL
HRPT(13-03-04) KA F EALA MR FHEAF13-03-06) HiLZFEH
BB A R F (13-03-06) MM FHFELHARR A KR (13-03-07)
W E E ALK SRR K4S (13-03-08)

HENEAE: FTEAHEEESBLATRA 205 BR -EAXER

BLtEBREREP

£
EZEH

=
BAA

RITELE:

R E

o

BEE
BEE
#T
BRE
&2 (4
PUE S
AR
MR
EX S5
®tEX

S

EER
HER
L19(:S 4y
R4
# ®
%" A
A
XA AR
BMF
AHFR
R &
EXiL
i
% %
kAL
kA
R H

fh £

DUEHEHR):

A
BAE
B0
REH
B KT
LA
B
HEZ
B
ExH

TR
s
8 3CHR
A
%1
k&
BN
HRL
B
& B

BEE
Wi
W]
EHHK
X R &
R
bid
IHE
s
L

ROCUBHBHR):

[y
L3 ]
W B
HER
2340
LS RS
FREK
e
e
L
VR
T¥E
¥
KRA
K+
EIFE

Ben Law(EH)
Brian Horsfield(#EE)

Wr i 5
HiR%E
% B
£ f
B B
ZRY
7 %
Rk
2 5
L E S
E R
B ¥
wHEH
e
ot
4R 7 8

HEFR
L
§.31
ZT8
FEER
EHT
BitE
L¥%
HEE
ANE
2

RX%E
wEE
BRE
BXE



NATURAL GAS INDUSTRY
(monthly Started in 1981)

Editor-in-Chief : RAN Longhui
General Director ; JIANG Ji

Natural Gas Industry
Journal Agency
No. 3,Sec. 1,Fuqing Rd. ,
Chengdun
Sichuan Province 610051, P, R, China

Tel: +86(28)8601 2712
Fax:+86(28)8601 2716

CODEN: TIGOE3

ISSN 1000-0976
CN 51-1173/TE

www, trqgy. cn

Executive Editor . JU Weiqing
Editors Head : HAN Xiaoyu

Advertisement & Subscription
Manager .SHEN Hongtao

English Editor : JIANG Jingping

E-mail; jjp@trqgy. cn
jiplynch@. com

Publishing Date:March 25, 2013
Annual Subscription Rates:

China RMB ¥480
Overseas US$ 120

Overseas Distributor .
China International Book Trading
Corporation
P. O, Box 399, Beijing 100044
P. R. China
Tel. +86(10)6843 3197
Code No. :M 944

CONTENTS

March 2013, Vol. 33, 1ssue 3(TOTAL No.233)

W SPOTLIGHTS

1 Status of world hydrocarbon resource potential and strategic thinking of over-

seas oil and gas projects for China by Kang Yuzhu

B GEOLOGY AND EXPLORATION

5 Characteristics and distribution of reservoirs in the Lei-3* of the Leikoupo
Formation in the western central Sichuan Basin 6y Xin Yongguang,

Zheng Xingping , Zhou Jingao, et al

10  Characteristics and main controlling factors of the Oxfordian biohermal res-
ervoirs in Girsan of Amu Darya Right Bank, Turkmenistan by Liu Yong,
Yang Hongzhi, Liu Yicheng, et al

15 Application of prestack depth migration to complex structure imaging: A
case study from the Sanchaping high-steep structure in the eastern Sichuan

Basin by Chen Xiao, Dong Xia, Zeng Ming , et al

19  Geological characteristics of gas-bearing shales in the Yanchang Formation
and its resource assessment in the Ordos Basin by Liu Yan, Zhou Wen,
Deng Hucheng

24  Seismic-based play fairway analysis in lithologic gas reservoir exploration: A
case study from the Daniudi Gas Field in the Ordos Basin by Zhang
Weihua , Liu Zhongqun , Chen Shenghong , et al

28  An extended elastic impedance (EEI) method and its application to reservoir

mapping by Sun Yuecheng , Ma Guangke, Sui Bo, et al

HMDEVELOPMENT AND PRODUCTION

33 Single well controlled reserves calculation for low permeability water-produ-
cing gas reservoirs and implications of the involvement of water production
by Huang Quanhua, Fang Tao

37 A new understanding of the phase behavior of gas reservoirs in the 2* mem-
ber of the Xujiahe Formation in the Anyue Block, Sichuan Basin b5y Chen
Zhonghua , Yang Hongzhi, Xu Wei, et al

43 A new method of dynamic reserves calculation for gas reservoirs in fracture
networks: A case study of the reservoir in Maokou Group, Shunan Block, Si-

chuan Basin by Wang Huigiang , Peng Xian, Li Shuang , et al

47  Numerical simulation of seepage flow characteristics of multi-stage fracturing
(MSF) in horizontal shale gas wells by Zhang Xiaotao, Wu Jianfa,

Feng Xi, etal



MDRILLING ENGINEERING

53

59

64

68

A hollow roller composite bearing designed for cone bits by Han Chuan-

jun, Zhang Jie, Jiang Guangqgiang , et al

An individualized PDC bit design for specific formations &y Liu Zhipeng ,
Zeng Heng , Zhou Xuejun

Application of hydraulic oscillators to the development of Well Xinsha 21-
28H in the Xinchang Gas Field, western Sichuan Basin &y Xu Hao, Niu
Hongbo, Tang Honglin, et al

A new method for drilling cycle prediction: A case study from the Tarim Qil

Field by Zhang Weiwen, Zhu Dajiang , Zhang Yangchun, et al

ESTORAGE, TRANSPORTATION AND GAS PROCESSING

73

78

84

89

Stress analysis of a gas pipeline through shield tunnels under pressure testing
conditions by Wu Xiaonan, Shu Haowen, Zan Linfeng , et al

Research and practices of the integrity management of gas pipelines operated
by PetroChina Southwest Oil & Gasfield Company by Wang Yihui, Li
Yong, Jiang Rong, et al

A simulation study of boil-off gas (BOG) pre-cooling process in unloading
pipelines in an LNG terminal in Zhejiang by Jia Shidong, Lii Jun, Deng
Qing

Influence of micropore structure of activated carbons on their selective ad-
sorption of CH, from CH,/N, mixture by Su Yanmin, Xu Shaoping,

Wang Jifeng, etal

B QHSE MANAGEMENT

95

101

107

113

Analysis of and upgrading measures for natural gas industry chain based on
the "dumbbell” model by Zhang Wei

An experimental study of methane gas critical value achieved by regional pre-
diction at mining areas with different coal ranks: Case studies of Longshan
anthracite coals and Dazhong lean coal in the Anyang mining area, northern
Henan province, China by Sun Lijuan, Nie Baisheng, Hao Fuchang
Supply and demand situation in the natural gas market in North China and

its solutions by Sun Hui, Zhou Xuan, Yang Yi, etal

Policies benefit analysis of the development of unconventional natural gas in

the United States &y Wang Yajuan, Ma Xu, Zhang Kuangsheng , et al

BNEW ENERGY SOURCES

119

ANN-QSPR models for the predication of physical properties of a new-type

carbohydrate fuel by Zhu Zhiyi, Zhao Xingyuan

Natural Gas Industry ,approved by the
State Scientific and Technological
Commission,is a unique gas journal in
China with an overall view on science
and technology of gas industry. Start-
ing her first issue in 1981, NGI has a
history of 30 years’ experience. NGI
has turned from bimonthly to monthly
journal since the first issue in 2004,
NGI has grown up to be one of the ex-
clusively essential journals in China re-
porting on new theories and techniques
related to natural gas industry both at
home and abroad, which covers indus-
try spotlights, geologic research, geo-
physical exploration, drilling engineer-
ing, development and production, stor-
age and transportation, gas processing

and utilization, QHSE management,

marketing and economy, etc. Wl

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

http: / www, trqgy. cn/CN/volumn/

current, shtml



