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Contact Forms of Casing with Centralizer and Its Effect on Friction
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Abstract: During the running casing operation, the casing will be bent and contact the well wall due to the influence of gravity
and well trajectory. Therefore, an additional friction is generated, which affects running casing when it is too large. In particular,
a large number of centralizers are used to ensure displacement efficiency and cementing quality in horizontal wells, which brings
greater difficulties to running casing operations due to the increase of friction coefficient. Aiming to this problem, the paper first
points out the three contact forms of the casing and the well wall: free state, point contact and line contact. It is also points out
that the friction is different under different contact form. Then, the casing tortuous equation and contact from judgment model
are built. According to the model segmentation calculation method, the friction of the casing under different contact modes
is accurately calculated. The field example analysis shows that the method can accurately predict the friction and has a good
guiding significance for calculating the friction.
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Fig.1 Contact type between casing and borehole wall
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Tab. 1 Effect of different centralizers and contact methods on friction coefficient

SRE R ESEEsTia RS R IE i 1 M B BH 2R 5L
AKIEEIE IR KIEEEIR IR
PR AR 0.538 0.466
Rk I 2 0.206 0.163 0.368 0.293
TRIRIRIEAR 0.157 0.135

M ATRIE ), N EEEEH R IR IEARSE
T AR AN, TR I A% 2 TR0 BE BH 2R KR/ N 52 )
s SRR IE AR > MITEERIE AR > IRERARIESS . o
AR K BB H A JEAE IR, SRk Sk
AR R BUS TR IR IKIEAS 1Y 3 A5 LA b WREE

EICERIEAR , B SRR My O i . &
ETCHRE AR I LU WIPEDR IEAS A9 RERE/ DN, 1300 P e
RIEARI, B8 AL T BARES, B8 R I 514
PEg A, A EE R AR BN SEPR IR s T AL
UHSEE , [R] B AR B A Sk B, BTLA, JeHkIE



160 B A K F PR RAFR)

2020 F

i I JEE BELN R TR, 10755 WP I i e £ g
FHAHZEA R . X REARGF A B A A1 M PR IE 2%
IS E B SIS KR

3 EESHEEMT A

3. EETHERST

MRS IR 52 J115 B, B A $k 1E
i )45 10 5 i 6 B2 FH R 25 i o 8 A T SR 4y
Mo AT AN 2 S MASTERERL, VR T R
BRI (1) WERIEZ RIS s ik ) &
ERABEARIY 5 (3) HEEATT RS, HIR P RARH
Bf Rl s s (4) BN EAR; (5) $RIESR it
PEBE A
3.1.1 S5 far o

(1) B8 FEE Y

]2 by L B G A i A ) AR B A A
L EAT 52 J1 000, AR D1 AE - R, A AR e
PR

0

[T TTTTT T e

X ~ -

iy

B2 BEHESHRNFRE

Fig.2 Mechanical model of single -span bending beam
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Fig.3 Deflection curve of casing under end force couple
(3) BB R
WREEC AR T B, HHI46 2 il
He R B OB 7 A R, WS LR A B A
&N

8bEr [ 1
A | -1 4

Ymax = 7713 (cos 7 ) @
Kifr,

b—HIUE A = A A2 %, me

ARG B S B, A A BSIE B e 3l
5l ) 28 A A ) T A2 B AR TR A R, DU v A
R R E(E N

gL*sina {1 w2
Ymax = i 4 ===+
16Eju* \cosu 2

Kb a—3RMA, (©);
M;— 55 i BeE TR 148, Nom;

T

M; + My @m_l+L2 1 " (s)
sin2u 2] 4Ru? \cosu

M —55 i+ 1 BEEE A 1%, Nom;
R— LML, m,



24

PR, F . KPR R ERET AT XALAF MY 161

3.1.2 B AT AR

(1) B B B VR N A8

Wl ) A AR, B SR 5 4 %l v
JIN ST AAE], B T A R KR

B S5qL* 12 [ p?+ple —2e* +4eH -2

Ymax = 384E "5 )

(2) WA SEIER

il ) AT AR A R R K

M2 2(2e4—e%-1)

] ©)

(3) BB IR

WAREECRRE TEMZIL, ik
BRI B2 H

, _-SbE [ 1

ymax_ TL2 (1 Ch}l) (8)

ARG B S B, A A BSIE B 2 3l
L5l A AL AR D™ A2 R, I AE v A B

Ymax = 16E, 12 (62”+1) (7) KEEEAE N
_gql'sine [ 1 W\ Mi+ M, (1 I? 1
Ymax = A (H_l ?)+ T (E_sin2u)+4R,u2(1_ch,u) ®
3.1.3 i) gk N A T B S O RE R A2 1 3T A
E%Wﬁ%ﬂ%fﬁﬁﬁ . GBS (1) FHIR 3R AR AN BE R R A5 AL ;
Yo = 5613L8 SEWJMf u é”Em)L +§_R (10) () REIERMIVIR N ; (3) EHE A 5
1 1 H é‘g ; 4 o / )| . /’,% — Bt
32 B S RS S i JHIREZ— 2 (4) BE R R, HOtBRNE

MEE SRR S, X im AR N
@iv1 s HRTITOFAN Qi1 s P IRV R o, HRE
TR @, BERA L, HZ JiHranEl 4 B .

o) E

G A E S gL, HEEXNEE R ST
N;, FEHEIH ) F;

é\

n; = (sin @; cos ¢;, sin @; sin ¢;, COs ;)
ny = (Sin@y1 COS @1, SIN @11 SIN Yj11, — COS Wiy 1)

k=(0,0,1)
(1)
v DAOC B A s, Y1207 10 x il S
VI Tl y i, T xoy “FIHIR T8 2 #ll, xoy
T 1) i 5 ) 7 I f R 0, T
0= arccosw (12)
- A = ENL 557, |n1 X n2|
B4 EBEEMMTEZN
Fig. 4 Stress of microelement section of casing string Wil 5 Ti. Tisi ek 26
B= 26 = arccos [cos @;y1 €Os @; + sin a4 sin a; cos (i1 —¢;)] (13)
B2V L oA
ﬂ*iﬂﬂ'ﬂﬁ T\ Tinq E"J%ﬁ s (O> 5 Qi+
§— 1 REAE xoy VT 1 IHERS S x G e arccos.m 2 (14)
sin 6

1, (0o
1A xoy SFH ERIBGES x Rl A

Qi1+
Ticos 6+q;L; cos %—mNi

Tivi = Ccos o

MR ) 2P 7 R AN REPA D7 Rt n] LA 2

(15)

N; = \/(T,»H sin 6—T;sin 6+¢;L;sin 6 sin B)*+4¢>L*cos?6

K

T, — 5% i BeAih R 20, N



162

0 i B K F IR (A RFAFR)

2020 F

T —55 i+ 1 Berhm 2, N;

qi— 55 i B KW E ), N/m;

Li—55 i BRI K, m;

i B, S

N —55 i B REXT B S T, N

BERUR R AT, HAP R : (1) &%
FEFIREE T 18 T=0, HEOERERN &5 (2) %
Ty = T;, VPE N, FEARR T3 EERL Ty Frs
(3) AT T/, 5 (4) FIWT T 140 — Ty | 2
KT & BOK; AL, 2 Ty = T, 4kSE
A E BN KT BEZOR (T 1 — Tyl < &5 (5) X

Tiy =T/, RIGHE N N FUF IR T
33 EESHEEEm A A RTAR R
Y AR WA 5 T RE R R Al 7 =20, (R
EEIMEBIRIESRSIMEN D, HIRERZ N D, , B
SREZ A IRl B 5 7 B
Dy,—D,

3 (16)

~Ymax—0B
K
c—EF S5IRERIAHEIP, m;
S — TR IEAR 320 ] 2 faf 77 A ) R 4 i, mo
5. L), XA A X (16)H /T LA
Gl T > 0 MIEES, B 1 T < 0 $i 1)

1)—6]3, T>0

sing 1 L? 1
sin2u 2] 4Ru? \cosu

(17)

1 shu
2 sin2u

sh u

12 1
- 1- 6y, T=0
4Ru2( Chﬂ) ’

DW—DC_qL4sina 1 _1_/1_2 _ Mi+ M
2 16Eu* \cosu 2 T
- DW—DC_qL4sina 1 _1+,u_2 M+ M
2 16Eu* \chpu 2 T
DW—DC_qL4sina 1 _1+,u_2 M+ M
2 16Eu* \chu 2 T

U SR PR IE f ()24 rh DA 5 I BESE At K
2 figh p5 AN P —BRAE SR B AT B R
2k, X IEE S BIIFEE R IE R 140 (gl 5 By

o) B,

2 sin2u/ 4Ru?\ chu ’

R, ATEIEE D EEREHBEE Eiy— DD
73, &y A h o BT RS B BE Y R,
HEE DR E N

gL*sina {1 _1_/1_2 JrM,-+M,-+1 s.in/,t _1 N L? 1 1 _NLtan;1+ NL  T>0
16Eu* \cosu 2 T sin2u 2/} 4Ru? \cospu 2n+lyT  2n+lT
L 3
5qL* sina+(Mi+Mi+1)L2+L_2_N(ﬁ) -
Yhax = 384FE; 16E; 8R  96E; (18)
gL*sina [ 1 _1+#_2 +M,+M,»+1 1 .Sh/.l . L? . 1)
16Eu* \chu 2 T 2 sin2u/ 4Ru? chu
NLe* NLe! NL

+ - >
21T (1—e2#) 27T (1—-e2) 2mT

L/2

5 EESHEEMARERL
Fig.5 Deflection curve when the casing contacts the well wall
XAREOL T, B S IFEE ] B BT s
6 ANA], PR EAE 15 - BE 6] £ 490 4 ] B 7 20 45

T<0

AR AR 1 7 AN RIS, Al A e A
5 AR — 3R IE 7 2 18] B A B JFRE 22 8] ) f /s

[F] it
2n .
l—zx sin a) —Y max—0B, @ > 45

Dy~D.
.
Dy~D.
a

2" .
l—zx cos a) —Y max—0B, @ < 45

(19)

AR

n—IEAURUCEL

B 5 I BE Rl ) WA R A TS P BRANE
(1) A Q9 LIS aa i+ 5, iR E
SIEEMIEIEL o5 (2) 27 ¢<0, WEE S IR ;
T ¢>0, WA SIFBER o ; (3) HEE 5IFEE



24

Heftint, X LS R NMRIE SR A EE B
WSS, AR (19) RITHE Y P R A TR BR, BRI
SR A

4 EHIHE

PLVO )1 # b ) WY —00FH R 63474347, il
JFE I TET ST A TR A B R A A R ) i
s EEMMBL, WY -00FH JFR9 I B 454, gk 2 fr
N IR ARE EI, BE HAA 139.7 mm, BEJE
12.7 mm, #1548 BG-PCT, KNI IE 2545 &
R, L LR 3.
£2 WY-00FH HHE%HR

Tab.2 Well structure table of Well WY—-00FH
FR RN F/mm M BN F/mm B T %/m

—JF 406.4 491 339.7 0~4896.0
—JF 311.2 2612 244.5 0~2610.1
=JF 2159 4214 139.7 0~4184.3

#®3 WY-00FH #HKIERLHMAE
Tab. 3 Positioning of centralizer in Well WY-00FH

EEFT ZK/m T%/m RIESR
975.98 4184.30
1 112.70 4183.80
101.40 4172.60

2 90.10 4172.30 HRIERS
3 78.80 4161.00
68.00 4150.60

4 56.70 4150.10 RIS
5 45.40 4138.90
6 34.20 4127.60

7 33.60 4116.30 RIESR
8 23.20 4105.40
9 12.00 4094.20

10 11.70 4082.90 RIS

11 0.50 3219.61 HRIERS

AT A A HEE T AREE 5
BEMSCPREf S L. & 6 7 WY —00FH H-FH-HRF5k
TN, A 5 e i o O i B 7 3 o ]
PIBREETE T2

F & 6 1, WY —00FH J-7E 2 750.44~4 172.27 m
B, Lo A 5 IR RE A ik, HOoWZk
Hefh, EIrhaR @RS FOREE SIFREN sk i, 8
i X S AE IR P A, T LIS B4 5
BER) kA S 8. IR T EE SR ES
5 IR Z [ g L 5 32 01 400, WP T &
B AR A EEBH AN B AT 1 RN, a5 R 7
FFis o

W, & KT TR ER B F B Ay XA Mk 163
12 1/m
0 400 800 1200 1600
0 T r T "
FEHRE32E
500 O FfusT
T B
1000
g
~
® 1500
e
2000
2500 f
3000 *

Bl 6 WY-00FH HEESHERMMUE
Fig. 6 The contact position between the casing and the well
wall in the Well WY—-00FH

800 r
FRY KR
— SRR A
£
600 | BN
Z
=
o
% 400 |
T
Z
200 |
0 . . . ,
0 1000 2000 3000 4000 5000

&/ m

B 7 WY-00FH HHEE T NRIEERRXTEE i £

Fig. 7 Contrast curve of frictional resistance of casing
running in Well WY-00FH

MIEL 7 RTLLE Y, 2548 i R4 RE ) BB IR T
B, IR ATKF B B8 1 B R ) R
R, HF BAEK IR B T i K (H. K EAT B
BRAGIG AN MG A, (H23]5k 3 000 m A 47 )5 X R
TR BB s o aE S IR Y £
B HEEE R ERRECY 025, SERIRITBUER £
B 0.30, 3% L WT3E i AR A Hh A (-5 SE PR
LiELl/RE

54 i

(1) R IES R B 5 HBE Z [ Pl fi
T3, RV b ATk 12k 07 305 R AE AR Y
AR, WERIRIE A E R BEER R/ JKCEIE R B
bR, AR ER /N K BERYEERHL, TR BOR
PR P VR BRI IE AR sl WM AR 4

(2) 3@ 3 T2 oAl LA SR A 5 I BE HEfih
TR T5 ik, T 4 S B A i,
M SRR A b, R IEAGA TR B



164

0 i B K F IR (A RFAFR)

2020 F

SIFRERE i BE, f ) Fi A% i 0y 2o Bot B AN R Y
NAZERH.

(3) 38 2 % S e At =70 A 5 B BELTH 5

XFLE , FEIEAE S - RE Rl 7 A AR Y i ]
A LU TR ISR E AR5 S 1N AERH

I3
S5 30k

[1]

[4]

ZHAO Chaojie, LI Jun, LIU Gonghui, et al. Analysis of
the influence of cement sheath failure on sustained casing
pressure in shale gas wells[J]. Journal of Natural Gas Sci-
ence and Engineering, 2019, 66: 244-254. doi: 10.1016/j.-
jngse.2019.04.003

WANG Chaowen, JIA Chunsheng, PENG Xiaolong, et al.
Effects of wellbore interference on concurrent gas produc-
tion from multi-layered tight sands: A case study in eastern
Ordos Basin, China[J]. Journal of Petroleum Science and
Engineering, 2019, 179: 707-715. doi: 10.1016/j.petrol.-
2019.04.110

CAI Laixing, XIAO Guolin, LU Shuangfang, et al.
Spatial-temporal coupling between high-quality source
rocks and reservoirs for tight sandstone oil and gas ac-
cumulations in the Songliao Basin, China[J]. International
Journal of Mining Science and Technology, 2019, 29(3):
387-397. doi: 10.1016/j.ijmst.2019.03.006

BHY, B, ILALE, 5. SUEE RO -K
PIAR B84 BT L], 33 BT 5 R Wi %, 2019, 26(3)
117-122. doi: 10.13673/j.cnki.cn37-1359/te.2019.03.016
LI Yongming, CHEN Xi, JIANG Youshi, et al. Gas-water
two-phase productivity analysis for the fractured horizon-
tal well in shale reservoirs[J]. Petroleum Geology and Re-
covery Efficiency, 2019, 26(3): 117-122. doi: 10.13673/j.-
cnki.cn37-1359/te.2019.03.016

NIE Zhen, ZHANG Zhenyou, LUO Huihong, et al. Key
technologies for directional well drilling in high-pressure
anhydrite salt layers[J]. Natural Gas Industry B, 2018,
5(6): 598-605. doi: 10.1016/j.ngib.2018.11.008

GUO Jing, FAN Song, LIU Tao, et al. Exploration and
practice of integrated control technology for tubing and
sucker rod lopsided wearing in directional well[J]. IOP
Conference Series: Earth and Environmental Science,
2018, 208(1): 26-28. doi: 10.1088/1755-1315/208/1/0120
21

KB, ZX105 HAR B A F RN 2 KAk BT 2]
RS e, 2018, 35(3) : 84—88. doi: 10.3969/j.-
issn.1001-5620.2018.03.014

ZHANG Zhen. Analyses of the cause of casing sticking in
Well ZX105 and the techniques of freeing the sticking[J].

[13]

[14]

[15]

Drilling Fluid & Completion Fluid, 2018, 35(3): 84-88.
doi: 10.3969/j.issn.1001-5620.2018.03.014

WRFE. 5E T BRI A K- IR B T A
AU, AP o 45 L B2 241, 2019, 21(1)
26-29, 44. doi: 10.3969/j.issn.1008-9446.2019.01.008
CHEN Yingchao. Simulation of casing string down pro-
cess in horizontal wells based on finite element analy-
sis[J]. Journal of Chengde Petroleum College, 2019, 21(1):
26-29, 44. doi: 10.3969/j.issn.1008-9446.2019.01.008
I, B, XU, &5 TCA SO EE R ST
ABEHWEFEI]. A IBLA, 2012, 40(10) : 26-30. doi:
10.16082/j.cnki.issn.1001-4578.2012.10.010

YANG Guangguo, TAO Qian, LIU Wei, et al. Research
on the running and centralization of casing in shale gas
well[J]. China Petroleum Machinery, 2012, 40(10): 26-30.
doi: 10.16082/j.cnki.issn.1001-4578.2012.10.010
BRI 1V 3 X rp A Al R 5 X SR, B
KT, 2015, 38(2): 105—107. doi: 10.3969/J.1SSN.-
1006-768X.2015.02.31

EFIC KB, BE e, . ISR R
ARTEAI TN, AT AU, 2011, 40(4) : 17-21. doi:
10.3969/j.issn.1001-3482.2011.04.005

WANG Xiuwen, LIU Jubao, HUANG Jinbo, et al. Ana-
lysis of buckling deformation about casing in cement-
ing[J]. Oil Field Equipment, 2011, 40(4): 17-21. doi: 10.-
3969/j.issn.1001-3482.2011.04.005

ZFF SIS ER A R R 5 4e ). AihE
#2,2016,37(4) : 531-556. doi: 10.7623/syxb201604013
LI Zifeng. Research advances and debates on tubular me-
chanics in oil and gas wells[J]. Acta Petrolei Sinica, 2016,
37(4): 531-556. doi: 10.7623/syxb201604013

A JO, FREEI , AIORE | 45 KA I B4 A BERH
M), BEHOR S TR, 2014, 14(6) - 130134
doi: 10.3969/].issn.1671-1815.2014.06.029

NIU Chengcheng, ZHENG Deshuai, YANG Shunhui, et
al. The new drag prediction method of casing string in
extended reach wells[J]. Science Technology and Engi-
neering, 2014, 14(6): 130—134. doi: 10.3969/].issn.1671-
1815.2014.06.029

X GEy , BRI, 2 M. KA T e R - il A 1 EE B
F BT Wk B HAE BZ34—1-D6 KAt ¥ -4l v 4 17
FHDY. b 1907, 2010, 22(5) £ 320-322, 348. doi:
10.3969/j.issn.1673-1506.2010.05.009

LIU Xiaopo, LIAO Qianhua, LI Gang. The method of fric-
tion prediction with software before drilling and friction
factor correction while drilling and its application in ex-
tended reach Well BZ34—1-D6[J]. China Offshore Oil and
Gas, 2010, 22(5): 320-322, 348. doi: 10.3969/j.issn.1673-
1506.2010.05.009

PR JE [ A EE AT SR . Al



24

PR, F . KPR R ERET AT XALAF MY 165

[17]

[20]

HT 5 T AR, 2009, 23(4) : 79-81. doi: 10.3969/;.issn.-
1673-8217.2009.04.027

HUANG Zhiqiang. Computation and application of fric-
tion number of casing running in directional well[J]. Petro-
leum Geology and Engineering, 2009, 23(4): 79-81. doi:
10.3969/j.issn.1673-8217.2009.04.027

RELr, SRIEE, BN, 5. 6T ANSYS HIK-FI-:
TEEERHTHRD]L. AER T2, 2007, 29(4) :
32-35. doi: 10.3969/j.issn.1000-7393.2007.04.009

FU Jianhong, GONG Longxiang, HU Shunqu, et al. Cal-
culation of frictional drag of casing running in horizon-
tal well based on ANSYS[J]. Oil Drilling & Production
Technology, 2007, 29(4): 32-35. doi: 10.3969/].issn.1000-
7393.2007.04.009

TR, REEAE, PR, 5. B AR TR RS X
BT ABEMEAZmBED]. #iR T2, 2014, 37(1)
27-30. doi: 10.3969/J.ISSN.1006-768X.2014.01.09
WANG Zhiguo, XU Bihua, CHEN Chao, et al. Centra-
lizer’s influences on casing friction under the condition of
complicated borehole[J]. Drilling & Production Technolo-
gy, 2014, 37(1): 27-30. doi: 10.3969/J.ISSN.1006-768X .-
2014.01.09

AL, SREUEE, B R, AR AR B ERIE AR X K
H N EEEM RPN #R T2, 2014, 37(3) :
22-25. doi: 10.3969/J.ISSN.1006-768X.2014.03.07
ZHANG Haishan, ZHANG Kaimin, GONG lJize, et al.
Study on influence of different types of centralizer on run-
ning casing friction in horizional well[J]. Drilling & Pro-
duction Technology, 2014, 37(3): 22-25. doi: 10.3969/].-
ISSN.1006-768X.2014.03.07

e, PROel, 228, 45 5 B PR IE 4 5 i B 48 R
FELIF 3 D7 B WFSELT]. VLR 727 4 (A BHRD L 2014,
11(1): 71-73.

YOU Yao, CHEN Yingming, JIANG Wei, et al. Study on
casing friction calculation method considering the effect
of centralizer[J]. Journal of Yangtze University (Natural
Science Edition), 2014, 11(1): 71-73.

FHEELT, 5, MM, 45 KPR EERIER S
PR TSR] 7 R A R A (E AR
h%) , 2008, 30(6) : 89—91, 172. doi: 10.3863/j.issn.1000-
2634.2008.06.021

FU Jianhong, HUANG Guisheng, YANG Zhibin, et al.
Optimal spacing for casing centralizers in horizontal
well[J]. Journal of Southwest Petroleum University (Sci-
ence & Technology Edition), 2008, 30(6): 89-91, 172. doi:
10.3863/j.issn.1000-2634.2008.06.021

[21]

AW, XL, SE4RE. WRDEBrh A R A )
Frlo]. &R T2, 2016, 39(1) : 96-98. doi: 10.3969/J.-
ISSN.1006-768X.2016.01.28

ZHU Bingkun, LIU Jiang, DOU Yihua. The deflection
analysis of casing string in making inclination segment[J].
Drilling & Production Technology, 2016, 39(1): 96-98.
doi: 10.3969/J.ISSN.1006-768X.2016.01.28

fEZ '

55 I, 1966 4542, B, D%,
JNERJEN, E R TR, E2
EEHARBFSE TAE, E-mail: huxi-

hui@petrochina.com.cn

Z= 4, 1983 A, B, DU, )il
VTN, TR, i, FENH
Bl I TR AE B A S B AR

E-mail: 1 wei@petrochina.com.cn

REREE 1964 4L B T, IR
BELN, BB, i, =2
S I K PE I AR R B FIK e
W% R H 9 TAF . E-mail:
xubh@vip.163.com

O, 1992 & 4, B, Wk,
PO I Y AN, TR W, 3 A
HEEHF AR T AE, E-mail:

ma_jl@petrochina.com.cn

R W, 1987 4Rk, B, DU, IR
LN, WO 54, FEG
ST IR PRI A R AR e
WAL 7 18 9 TAE . E-mail:
yuanbin19880118@126.com

U 4 LR
SmEFRMAE : http ://zk. swpuxb.com



	目次
	Contents
	混积岩复杂岩性识别方法
	玛湖西斜坡百口泉组扇三角洲地震沉积学研究
	玛东地区百口泉组地层新认识及油气勘探意义
	阜东斜坡齐古基准面旋回与储集层微观非均质性
	塔中地区原油含硫化合物类型与TSR成因关系
	湖南雪峰山前陆盆地沉积特征及页岩气勘探潜力
	深水浊积水道砂体内部渗流屏障发育规律研究
	海洋天然气水合物测井评价研究进展
	超临界CO2在致密油藏中的扩散前缘预测
	用于CO2注气驱的油井缓蚀剂加注工艺优化研究
	快速评价页岩含气量的新方法
	油气聚集形成异常高压机理初探
	一种砂岩储层渗透率计算新方法
	储层物性时变的稠油底水油藏定向井水锥变化
	非均质性气藏储气库布井方式优化设计
	顶板水越层窜流对煤层气藏生产动态的影响
	水平井带扶正器套管接触方式及其对摩阻影响
	高压井中套管缺陷对连接螺纹强度行为研究
	套损图像特征模式匹配识别技术及应用
	棉籽底油W/O乳状液堵剂的制备及性能评价



