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Abstract; The criteria for an acceptable formation watercut level in the western Sulige gasfield in Ordos Basin
can be summarized as salinity =50g/L, sodium-chlorine ratio <0. 5, sodium-calcium ratio <1 and fracturing fluid
flowback rate=100%. Based on a comprehensive analysis of water formation chemical characteristics, hydrogen
and oxygen isotopes as well as trace element“Br” ,the paper concludes that the formation water in the western
Sulige gasfield was of continental sedimentary origin and experienced extensive water-rock interaction and evapo-
ration processes. The analysis also indicates that sealing condition for the formation water in the Upper Paleozoic
is good , thus which is favorable for gas accumulation and preservation. Further analysis in combination with con-
sideration of hydrocarbon accumulation elements such as source rocks,reservoir and cap rocks reveals that the
formation water is residual water from the process of weak dynamic hydrocarbon accumulation. The complicated
gas-water distribution pattern is caused by reservoir heterogeneity and microstructures on the background of low
hydrocarbon-generating intensity and low tectonic position. The formation water of high salinity in the eastern Or-
dos Basin is suggested to be related to the water-rock process of the Ordovician salinastone.

Key words : gas-water distribution, tight sandstone ,formation water,Sulige gas field, Ordos Basin

BURRD H AR E N ANz S AR L SR E RS A IR R T K E N BUR DS
AR B A A, LSS R B/RMR 4L RARAURT . SRR 2230 4 I3 HLAR A< X o

s HEA:2011 - 08 - 06; f&1iT HHA:2012 - 08 - 31,
F—EEEN TR (1975—) , 2 B A Al S5 KRS,
E£WE . BEFZRHE R KET(2011ZX05007 - 004) ,



555 1]

A, 4. IR S P XBOR R A8 )2 M2 K 7 A R E 803

E e KR HLE S BUs b o KRR XY, H
HIT, X5 IR 22 Hr 4 b 75 LA A0 T X e )2 K g
FERRAE AR FE 3 e = R S 58 AR AN
FHA SN SRR 2 45 b bty AR R - K
A3 A 8 S M 0 2 5 UK b v R gk
M, SR ENERFEKT ) B, £
i 5 SE AR R R N T, b PN H R I AR R
FE PG DX B T R il S 7oK, SO B4 — R
IKIT, SOR MG 3 S 21OV R T AR 35
FLRS i Xl JZE K BT T — R FE B gt
T R0 R e R4 7 1 it 2 5 FE B
¥ 20 T KR B RE S A R MR R
FREOK AR BT I, 1 JZ 7K A8 e 72 v )
T R (B P s oA g 5 S 5 =/ < R W/
AT IR AEBURE D A5 2 8 i A7 A, 191 40 58 [ 1
e S0 NG AR ES R R e < 2 S T
A WAL BT 1L 2 O TR
WY 6 2 b 2 KW 5 A P, 2005 4R
AAPG ZEIM B RD 25 AW, Cumella 542
FORHP A T K 0 M TR FH R DA A R B0
D R R A9 IR P (A TR AR R G B 2 ]
22[16] .

1 DXl 7 55

1.1 AR EHE

SPRZH A TARAL M B VIS, 2 — 1k
B TRE s hLE M E R RS S A,
I B RN G E R T, HN N 7
RIS 2 R, P33 % 3 ~ 5 m/km, 75 L
AL T BR AL TR (B 1), R H 2R S
[ SRR

SPIRZ M s K e 22 1y 1 Aty AR ARG 2B
MR vy AR A - I A A PR il 9 2 A A A U
TIKTRG 4 ASBTBES A e A et AR
IR DU, bt 2 R JEALA L PY 4 R T
R R A HAR S DU, | T G o Bl AR )
UL, <) B AR R R TR AT 1 2 TR) 43 A1 A
Fffi AN A RUE A T I EUE D e KR

/—:ﬂﬂ‘%m_m i

s = {J il Vi
e ot il
S | -.\ rEmE -
——u._._,__a-" - : S
~ Ia .I onfae— :— - e
AEYE o
B0 osesl ol
' ! | 1
i Omp i ! Ot ! "
, ) b
- ! HAl f
ow—n® ) | bofs
W B .
L ]
YL o #t E:
AN oFg i
/| w5 ,' oE® -
{II'I W # {[’.
(L A
TR
L m
il * e 0 40 30km
| I —

P15 HUAR PG DA 7 TR

Fig. 1 Location map of western Sulige gas field
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Table 1 Trace element contents in the Upper Paleozoic

formation water,Ordos Basin

o p(Br=)/ p(17)/ WAL/
s (mg-L)  (mg-L°)  (g-L7Y)
SU46 51.7 2.82 53.75
SUS1 21.0 1.57 56. 84
SU56-1 42. 4 2.47 50.76
HHLTT R A 4R, H R AR & B0 i 7K FE L

FEAT AL, ZEZ% R K rP BT AE # - BEER VT TE
LU B, AMTH S Carpenter HEST TR 5
BB T ARG KR R R v ) U 4 A BT EEE 9
T K A A2 AL

IR i A 2K Br WRIERITE
T BENRERIG LA B  WE A HCASI,3 HE
() Br W/ 65 mg/L( % 1), ftbt—4
HEWTHIF 7 X 2 /KGR IR T 2808 T 32U A B
FZE & e 4 ity i A TR LRI K

5 HZRIKAF AL

51 FAHEEMTHARRIEHMARRSES
KigfESEK

TR W A bl AR LU i 2 Y TR S
70, RARS ORI 2O L ) 7R R R
TR RARAI B B R RN 248 30T B B 3 1) 38 S 2
FUFHIZ RO T R AR )38 A% A SR 2 e
SE T AR X K A ) VR, R
SRR BT K I A A AR Y XA SR N T
16 x 10° m*/km’ B PGFBAACFE X" FERF ST
TEFR R R LIRS K i A0 U S5 /M JE
FRIEAIFFT X 500 24~ FHfife B8 1) 157 7K A 0 32 i

ST &8 Br KA a A E (K 6),
BME%EtE%ﬂ%%i%ﬁP&%% 7
TR AN T R AR SONBE 8 A IR 2 K, ik
E¢Eﬁ%%~%%ﬂ&ﬁ&%ﬂ%%%%ﬁ
Hb bty AR ARG WA Xk P A B AR B
S FAE R AFXAIRRA . PRI LA A e it B 0 7 R 7Y
PRI 43 A 5 SRy DR A8 T I LA S P A e K
DX, 7K A T AR o K AR EE & T 40 % ~
50 % Y PHEBFNALFF X,

5.2 fEERBIEHREMMAENKXEERER
RERREER TERNS-KIH

SRR Z2 W F bty A A )2 R R, PR
Qb T W A B B R - o B B T R
L T T RN RS I Bk SO 25 4 R B
om0 RIE IR BRSSP X & 8
Bt 1 BE 74 DU 981 B Sl (48 - B RHSE 145
I WFSE IX LB 2 7 DAY Tl L ol 3= (425 B %
LR ENAFL Ze LK A TL) |, 5 56 % 5 H
YR dm B L R AL , & D e FL AR, o
AR HLIX bt AR R LR BB L T B AT AR
BB BUE W 5 4 )2 2 BT 9T XA AR g i
BE PSR E 25K, Flan, it
FEXFEHR SUL20 H SR SR8 2 R IR s /N T
16 x 10° m’/km* , 2R 1M SU120 H-£5 8 Bt bV B 24
Ja = RIRF IO =3k 37.2 x 10* m/d, 407
NN, SUL20 732 Be 30w b it 12 (e Lk~
35 0.97 pm(E 7) , RAFFLBRZEH R KRR
SHAESRAE T 23 0], PRI ok RV 78 A ik B IR A s

Wi R ok M NG
st P A M"‘*{Q\

Ko JRHUARTHPYIX & 8 B KA 7 i

Fig. 6 Distribution of water saturation in Member 8 of

the Shihezi Formation in western Sulige gas field



A, 4. IR S P XBOR R A8 )2 M2 K 7 A R E 807

%5 1
o gyfﬁgm&ﬂWMM1$M$£$/¢Mﬂﬁ-m%
i 4 w 3 ) A FA
fir a\(_.'/{us.m'i} (m) ({E_'/ )';) 0“0 wm jl(] Iﬂh-i“'? e
|:\f‘JJ -— 400 <
AN

BEEReR

37.2%10'm*/d

K7 JRHU P IX SUL20 J42 8
BB ZE S AR
Fig. 7  Stratigraphical column of the upper member 8 of the
Shihezi Formation in well SU120,western Sulige gas field

BT, AT LU S SUT20 FE R 7

A ST IR 2 A L R
S A SRR 0 % 7 B 5 AL IR B DI
KRR A R B R O s 3
R, 806 L 5 DTG A e 5 5 F 5 2
A

5.3 ASMBENEEHARNRABEKEHR
BT A2 R B PR R 7K

SR SR AE T &
CAWIRE A 08 A UUR, B & TH A R
60 ~ 120 m, i b7l AR B B AR i DX P
JEN AR IR IEAL P YR STA | 1L PG 2 = A
UHF IR T T A 1 2 BT 1 M 8 ST A
bl AR A R R )R

SRR Z A bty A B SR R SR B P e
i P HLEURE MR B P, i 3 2= e R HERS TR
JE W SR T e ) B oA ST S
FIRT, — SO P S 56 00 45 ) 8 o R I 5
P22 A R RO ZOR B —F 250 45, A

A5 Bery e P 2EE o 2 S Al AR 2 X R
Tela = AR O, ARSI X E ot 2R 57
FRMHER Ty 575 P 22 2 R Y TR
FREO 5T DXCHERS s 7 A 1) R 1w L i) 728 fE 1
Do FRIARPYIX G 8 Bl i stk e, O HL
A DAV 1] 2328 e AR ) 5, 7 A T g e e
i5 13 MPa, HEER IR X R 23 ks Jrs 2 W DU 38 0K
[ 77 X B PRAF AR AL T AR, B A m] UHRRR ™
IR R T RIR B 5 L 7 B A, AT S 2t
JEAKEFHEASEZ M M, IR ERTT K BULAR 1%
DB 7—& 1 Bt DA Tl iR, IR
KIRTERA R LRGN BEFEIX R A H
IR 2 DA A e 5 JEE MR 1 07 B, 18 T i
WP RIR A RESE 2R AR AHZ K

54 REFAMFBST LEMEKS R
LRAFVEX

AR 73 b 1 22 7K 1) Ak 27 e M 2 2 b DO RRLA
Bi b JZOKZE R A VR T K AR T AR 3l e
HIRGEHSE ML G, RIEREERINSIRE
W gl 2 B b 2 K K AR 2 B3 43 A, 23 1 PG
FG A R A 7K A 2% B 43 A B, 2% BH M )2 7K B AT (W)
PEME T 2 M R Ll 2 B K BT Ak S 35k
133 /L, B AL B B 5 5 T Ab L IX (14 8) . %
IR 22307 3 b 2 305 K I s X2 B g 20 k3 A e
AR A S AR 1 212 km?, SRR R A 120 ~
148 m, AL &0 93% ~98.8% ™ [k, A
T AERBEE R E Dol AR, AR TR
DIKRKAVE R, #o 2 K0 1 B B e i F 4 b O
Pl DX, AT, AR B A A A 2

140 000

2 B HL AR 54

120 000 | ik
2 100 000 + m I 3R
e
= 80000
=
E 60 000 F
=

40000 F

20000 +

0

DS Cl

Ca* K'+Na' Mg* SO HCO, Ba’

K8 SRR A A FIHX 1 2 Bt 2= KK AR IERS L
Fig. 8 Comparison of chemical characteristics of formation

water in member 2 of the Shanxi Formation,Ordos Basin



808 15 XA MR

%33 %

IK IESEHJZACEAE PRI AR [ S B Y S ke

1) BUE DA B0 7K 53 HTRE i R 7T 3Bk e 1
ZRVEE eI RS R AL S T AR ) TR
FHAK B BERT K R g, AR A ™= R AK
2oy BT ot B2 B 4 A, B 3 HELAR A< DG X OE
L Z K F SIBR HE R A B =50 o/ L, FHA R
B<0.5 8RB <1, JEHEBRHEFE =100%,
IR A oty A A2 KR P S by, R T
RIRTIRERRAE

2) SREME A LR ELHMERA |
A FHE)ZE K 8 O (B Bl 1 URIG I imi 1 K, )2
K TCER Br - WREEY /N TR B MR B, HEWT
HZ AR T2 T 5 ZUAKCE VR RN 28 & Wk 4
YRR B AR TR R K

3) WFAE X =K AT A R N T
16 x 10° m’/km® F9 P AIL S S 4R 75 K A A &
{ELDX, b by A A 2 A AR )2 0
A 247 SO P R OR T 1 s ) A P e s AR A i R
TG T 7 B 50 T 2 2SRk,

4)BFFE X bt A B s AR R 5 2 HER R
AP AR IR 7= X R AF SRR T4, 45 A
RS B — 25 BT N M2 K AR 32 2 Sk R ik
AR AR HLZ K . BRIK 22 i 4 b oK B i X2 AL By
ORI L AR 0 R M2 K 5 R
P 2005 (R K VR FH B8 UOAR G

B R A BT RERAEXES KRR
PRENEREN, ARENARLIRY AL
BHMAFHFIAFEIRERAXRETH AR
EEE ML ER¥EE T H oA TE, £l
F R R,

Z % x #t

[1] Shanley K W, Cluff R M, Robinson J W. Factors controlling
prolific gas production from low-permeability sandstone reser-
voirs[ J |]. AAPG Bulletin,2004,88(8) ;1083 —1121.

[2] Masters ] A. Deep Basin gas trap, western Canada[ J]. AAPG
Bulletin, 1979,63(2) ;152 - 181.

[3] Ben E L. Basin-Centered Gas Systems[ J]. AAPG Bulletin,
2002,86(11) :1891 - 1919.

(4] o AR 68, (&0, 5. SR Z WA BAR R RIX R
R RN FIT[ )] 50570, 2011 4F,27(3)

(5]

(6]

(7]

(8]

(9]

[11]

[12]

857 - 866.

Cao Feng,Zou Caineng, Fu Jinhua, et al. Evidence analysis of
natural gas near-source migration-accumulation model in the
Sulige large gas province, Ordos basin[ J]. China. Acta Petro-
logica Sinica,2011,27(3) :857 —866.

A, SR SR AR [ M. A5 A Toll R
#t,2001.

Fu Chengde. The study of deep basin gas in the Ordos basin
[ M]. Beijing: Petroleum industry press,2001.

KA R, SRR S SRS Bl AR RER
FECUL AR B0 7 2 R AR Kt B2 43 AT [ 1] s BB, 2003,
38(1):31 -43.

Zhu Rong, Lou Zhanghua, Jin Aimin, et al. Analysis on fluid
dynamics and formation process of deep basin gas trap in Upper
Paleozoic of the Ordos basin[ J]. Scientia Geologica Sinica,
2003,38(1) :31 —43.

XIZEDL, EIR, FEW, 55 SRR 2 i bl A ESOK 4
FHJZ RS [)]. KBS ,1998,3(2) :32 - 36.

Liu Xiaohan, Wang Xin,Dong Gang, et al. Gas and water distri-
bution and formation pressure of the Upper Paleozoic in the Or-
dos basin[ J]. Low Permeability Oil and Gas Reservoir,1998 ,3
(2):32 -36.

P, A A e SRR Z I R <L) ] KRR
Wl,2000,20(6) :11 - 15.

Min Qi, Yang Hua,Fu Jinhua. Deep basin gas in the Ordos ba-
sin[ J]. Natural gas industry,2000,20(6) ;11 - 15.

LB SRR A 1 AR IR A AR RS R R
LI A R HLR ,2005,26(2) :230 —236.

Ma Xinhua. Discussion on characteristics and reservoiring
mechanism of deep basin gas in Upper Paleozoic in Ordos basin
[J]. 0il & Gas Geology,2005,26(2) :230 —236.

R R, BERA, S I L 2 AR KSR K
HAmREEL)]. il TSR ICR 2008 ,15(6) :86 - 88.
Cui Yingchun, Li Tiantai, Li Tiancai, et al. Water producing
character and influencing factors of Shan2 gas reservoir in Yulin
gasfield [ J ]. Petroleum Geology And Recovery Efficiency,
2008,15(6) :86 - 88.

S XL, 0. /R 22 0 4 9 HUAR A HH B = AR
PRSI ] . A 241, 2010,31(5) <767 -773.
Dou Weitan, Liu Xinshe, Wang Tao. Origin of Formation Water
and Regularity of Gas and Water Distribution from Sulige Gas
Field in the Ordos Basin[ J]. Acta Petrolei Sinica, 2010, 31
(5):767 -773.

TIs I VL, TAERI, 45 SRR 2 i 2t 1ty A4 B i 2K
ARG ACERAEL )] A1, 2010,31(5) 748 - 761,
Wang Yunsuo, Xu Huazheng, Wand Chuangang, et al. Charac-
teristics of the salinity and distribution of the Neopaleozoic for-
mation water in Ordos Basin[ J]. Acta Petrolei Sinica,2010,31
(5):748 -761.

EMEHE DR, R T, SRS TR AR & 8 Bl
AT AKZ R B B[ T ] A3 S RAR R 5



555 1]

A, 4. IR S P XBOR R A8 )2 M2 K 7 A R E 809

[14]

[16]

[17]

[18]

[19]

[21]

2007,28(3) :413 —418.

Wang Shiyan, LuoQun, Song Zixue, et al. Genesis and physical
modelling of aquifer in deep basin gas pool of He-8 Member in
Sulige region, Ordos basin[ J]. Oil & Gas Geology, 2007 ,28
(3):413 -418.

THE ERRSE. FAIL B A S0 B )2 T ey
WFFT[T]. Wi < ,2011,18(2) :203 - 206.

Yu Yixing, Wang Zhenliang. Study on hydrocarbon accumula-
tion stages of tight sandstone reservoirs in South Songliao Basin
[J]. Fault-Block Oil&Gas Field,2011,18(2) :203 —206.
ARARE, MR AR ANEL, A, < LR T AR K R R IXOE
FRALH S A A —— LA N 2 b =& G R A R R
AR BILTT. AT 5 4 ,2009,36(3) :307 -319.
Zou Caineng, Tao Shizhen,Zhu Rukai, et al. Formation and dis-

«

tribution of “ continuous” gas reservoirs and their giant gas pro-
vince: A case from the Upper Triassic Xujiahe Formation giant
gas province, Sichuan Basin [ J]. Petroleum Exploration and
Development,2009,36(3) :307 -319.

Cumella S P,Shanley K W, Camp W K. Introduction. Under-
standing, exploring, and developing tight-gas sands-2005 Vail
Hedberg Conference[ M]. AAPG Hedberg Series, 2008, (3) :
1-4.

R RBIR DR IR AR S AR B2 R i R R
[J]. RS T,2004,24 (8) :10 - 16.

Li Huijun, Wu Tairan,Ma Zongjin. Research on the basic cha-
racteristics and control factors of high-quality reservoir in Sulige
gas field[ J]. Natural gas industry,2004, 24 (8) .10 - 16.
PRIBE A e, i D, 56 SRR 2 07 4 b i AR R RIR R
BRI )] AR 5 TT & ,2000,27 (4) :26 -29.
Min Qi,Fu Jinhua, Xi Shengli, et al. Characteristics of natural
gas migration and accumulation in the Upper Paleozoic of Ordos
basin[ J]. Petroleum Exploration and Development, 2000, 27
(4):26 -29.

A, SR ZWida i bty R R R IR OB I s
FE[D]. P42 AL R AT 12038 5, 2004.

Fu Jinhua. The gas reservoir-forming conditions and accumula-
tion rules of Upper Paleozoic in Ordos Basin[ D]. Xi’ an; Doc-
toral dissertation of Northwest University ,2004.

ZRELEL SRR, E . SRR S A Lol AR BUE O
TR EEE RS0 1], £ih°#4),2009,30(2) :
168 - 175.

Li Xizhe ,Zhang Manlang, Xie Wuren. Controlling factors for li-
thologic gas reservoir and regularity of gas distribution in the
Upper Paleozoic of Ordos Basin [ J]. Acta Petrolei Sinica,
2009,30(2) ;168 —175.

TR AW I U E 2 A KT B X b 2 K L
45 3R (I A 90 5 R 4R A BT, 2009,30 (3)
268 -274.

Zhang Zongfeng, Zha Ming, Gao Changhai. Hydrochemical
characteristics and hydrocarbon accumulation in the Chengbei

fault terrace zone of Dagang oilfield[ J]. Oil & Gas Geology,

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

2009,30(3) ;268 ~274.

MobEE , ARIBUH . 4R (6 3 76 U 1| 3 )22 7K o e 43 A1
TEBH R A3 [T ], AR LIS, 1999 ,4.(4) 239 -45.

Lin Yaoting, Xiong shujun. The distrinbution characteristics
and genetic classification of hydrogen and oxygen isotope of for-
mation water in Sichuan gasfield[ J]. Marine Origin Petroleum
Geology, 1999, 4(4) .39 -45.

F IR, EREsE. SRR Z W b A A R ok 1 R
[J]. Al 5 RAR ST, 2008,29 (4) 479 —484.

Wang Xiaomei, Wang Zhenliang. Groundwater dynamic systems
of Mesozoic Group in the middle of Ordos Basin[ J]. Oil & Gas
Geology ,2008 ,29(4) :479 -484.

TR, g 25, il K SCH T2 R M) JE BT A
Tk A, 1991 1158 - 159.

Liu Fanghuai, Yan Wansun. Hydrogeology principles of Oil and
Gas fields[ M ]. Beijing: Petroleum Industry Press,1991.158 -
159.

SRARTS MRS, 2R, B BUR S st B K SCHb IR AR (7]
HERIE,1996,25(6) 614 -623.

Cai Chunfang,Mei Bowen,Li Wei. The hydrogeochemistry of oil-
fields in Tarim basin[J]. Geochimica,1996,25(6) :614 —623.
B JHSE K AR B AR, 38 R AR SR 2 0 At
AR R ISR ) ] AR 2007 ,28(6) 137 —41.
Liu Xinshe, Zhou Lifa, Hou Yundong. Study of gas charging in
the Upper Paleozoic of Ordos Basin using fluid inclusion[ J].
Acta Petrolei Sinica,2007,28(6) :37 —41.

BRI, TOG0R. SRR 22 3 4 0 oK A b <, oL 78 4 A0 A 2
ARB B T]. A S KRR HT,2010,31(5)
632 -639.

Chen Zhaoyou , Wang Guangqiang. Assemblage types and ge-
netic models of the Shanxi sandbodies in Daniudi gasfield, the
Ordos Basin[J]. Oil & Gas Geology,2010,31(5) :632 —-639.
gz, X RE. S0 R 22 3 48 b O AR M < BUR IRB A2
VTSI R X R A5 KRR BT, 2012,33 (1)
118 - 128.

Hou Ruiyun, Liu Zhongqun. Resevoir evaluation and develop-
ment strategies of Daniudi tight sand gas field in the Ordos Ba-
sin[ J]. Oil & Gas Geology.2012,33(1) :118 -128.

JRE R, 2 SOJRE BB 35, 45 SR 2 W ol A TR
SHA R A 00 4 6 2 R AEXT LU DRI [ ], DO 4,
2009,27(6) :221 —229.

Xi Shenglil, Li Wenhou, Wei Xinshan, et al. Study on the
Characteristics of Quartz Sandstone Reservoir of the Neopaleo-
zoic of Two Gas Field in Ordos Basin[ J]. Acta sedimentologica
sinica,2009,27(6) :221 —229.

BIERS AT, TFE R BV 5 R G R 1 2R A
M B X A DT K [ 0], A7 05 R SR AHh T, 2005, 26
(6):742 -753.

Lii Yanfang, Fu Guang, Yu Dan. Comprehensive evaluation of
sealing ability of cap rock in China’ s large and medium gas

fields and their contribution to gas accumulation[ J]. Oil & Gas



810

Al 5 KRR R

%33 %

[31]

[32]

Geology, 2005,26(6) ;742 - 753.

KA i, E . BALKIR AT IR L BT h 4 —
HhABLI]. BRVY HAR,2010 - 11 -25.

Ai Yonghua, Yangjing, Gaochun. Mizhi county in the north of
Shanxi province depending on resource advantage is building
the first salt city in China[ J]. Shaanxi Daily,2010 - 11 -25.
R, B B AL, AL TR BRSO A )2 R W R £
PE——LA95 53 XA & 720 8 BeAnilivhied 1 B[],
A RARSIIT,2011,32(2) :236 - 244.

Ye Chenglin, Wang Guoyong, He Kai,et al. Macro heterogenei-
ty of reservoirs in Sulige gasfield-a case study of the 8" member
of the Shihezi Formation and the 1* member of the Shanxi For-
mation in the Su53 Block [ J]. Oil & Gas Geology, 2009, 30
(2):236 -244.

(E4#% 801 )

(8]

[9]

[10]

[11]

ZREA, R A, L SR I T + DA H 5
HPTTIFRBCRBIFL ()], A BT S T/ ,2011,25(2)
69 -71,75.

Qi Fei, Li Weicai, Zhang Lei, et al. The research on develop-
ment effect of different flow units in the I + II reservoir of
Baobei block in Baolang oilfield [ J]. Petroleum Geology and
Engineering,2011,25(2) .69 -71,75.
ZGHOLIR, A, . FALRB AR 2 AW g oA
XBEAR ML AL BT[] M BRI AR, 2011, 30
(3):72 -76.

Qin Fei, Yao Guangqing, Li Weicai, et al. Establishment and
application of relative permeability curve on different flow units
in low permeable reservoir of baobei Block [ J]. Geological
Science and Technology Information,2011,30(3) .72 -76.
. RS 375 I SR I B R AT ()] AR AR,
2006,13(3) :60 —62.

Wang Feng. Well pattern infill test study for low permeability
reservoir[ J ]. Special Oil and Gas Reservoirs,2006,13 (3) .
60 -62.

WA, TS, 0 L JoBg Il O H3 2 A4 K H RHE S
RIAIMAI AT AR (1], A5 R IR THBT, 2011,32(2)
229 -235.

Tu Bin,Ding Zupeng, Liu Yuetian. Correlation of remaining oil
distribution and fracture development in H — 3 reservoir of Huo-
shaoshan oilfield[ J]. Oil & Gas Geology,2009,30(2) ;229 —
235.

SRIRHT , o %, B LT 5 PN K B K R R Y —Fh
BT[], FRbih 8, 2006,13 (2) (40 —42.

Cai Jueheng, Zhou Jipei, Huang Hongbing. A new evaluation

method of the utilization factor of water injection in waterfloo-

[33]

[13]

[14]

[15]

ZEW g, AR, W 2Om, 4F. SR 2 AR B Xl
AR RZYPERRE T 50 T WA A R X B[], +
AR ,2006,23(5) (21 -25.

Li Mingrui, Dou Weitan, Lin Hongbin, et al. Evaluation on sea-
ling ability of Upper Paleozoic caprocks physical property and
favorable targets prediction of Shigianfeng formation in Shenmu
region, Ordos Basin[ J]. China prtroleum exploration,2006,23
(5):21 -25.

Bz, KA A & —BURALS B At Z 4R T]. A
LRI, 2012,33(3) 1467 - 478.

Hou Ruiyun. Reservoir characteristics of low porosity and per-
meability sandstone of Member I of Xiashihezi Formation in
Daniudi gas field,Ordos Basin[ J]. Oil & Gas Geology,2012,
33(3) :467 -478.

(¥ & %)

BT L et et Ry eet AT Fppers I

ding oilfield[ J]. Special Oil and Gas Reservoir,2006,13(2) .
40 -42.

BRLUAE, UL SRARE, . RRIR BB D A A K S
BAD ML ST —— LA IR 22 8 7t 4 g iy P A I 2H 5 8
WEABILI]. A5 R HBT,2012,33(2) 321 -328.
Liao Jijia, Tang Hongming, Zhu Xiaomin, et al. Water sensitivity
experiment and damage mechanism of sandstone reservoir with
ultra-low permeability : a case study of the eighth oil layer in the
Yanchang Formation of Xifeng oilfield, Ordos Basin[ J]. Oil &
Gas Geology,2012,33(2) .321 —328.

PRE R BAE, SFME, 55 545 DX PRI 43 A Kz v
OB [ J]. RERATIh A B2 41,2004 ,28 (4) 230 - 32.

He Fengyun, Xu Xianjun, Jin Chunmei, et al. Remaining oil
distribution of Chao 45 and potential tapping Prediction[ J].
Journal of Daging Petroleum Institute,2004,28(4) :30 —32.
SCHOR, R A A, B, SE A K RO 2 5 TR
AR — LR GBI VS - 11 J2 R AHI[T].
A KRS, 2012,33(1) 129 - 134.

Al Jingxu,Zhou Shengyou,Ma Yan, et al. Study on effectiveness

of integrating well pattern rearrangement with binary combina-
tion flooding in oil reservoirs with high water-cut; an example
from the IV5 — 11 layers in Shuanghe oilfield , the Nanxiang Ba-
sin[ J]. Oil & Gas Geology,2012,33(1) :129 - 134.

NI, M3 2 i, 22 FERHIRI% 1B 9 I UL /K B4 7K 3K 3
WU RTT e B8R S BT [ 0] 30 56 90 M 57, 1999,31 (3)
257 -259.

SunWei, Qu Zhihao, Li Jinfeng. Analysis on the water drive
mechanism and development results of Ansai supertight oil field
after water occurrence [ J ]. Experimental Petroleum Geology,

1999 31(3) .257 - 259.

=

(B8 & #)



