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Application of seismic fault detection to carbonate reservoir prediction
in southern Tahe oilfield

Liu Qun,Li Haiying,Deng Guangxiao

( Research Institute of Petroleum Exploration and Development , Northwest Oilfield Company ,SINOPEC ,Urumgi , Xinjiang 830011, China)

Abstract ; The Ordovician Yijianfang carbonate reservoirs in southern Tahe oilfield are characterized by thin oil layer,
complicated oil-water contact and control of fault on reservoir and hydrocarbon accumulation. The accuracy of seismic
fault detection determines the accuracy of prediction of fault-controlled reservoir and the effects of exploration and deve-
lopment. Based on the new reacquired high quality 3D seismic data,the Eigen coherent and ant tracking techniques are
applied to detect faults on the south slope. The results of detection are combined with seismic profiles to perform fine in-
terpretation of faults. The interpreted plane fault polygon is overlaid over the amplitude variation rate map from carbonate
reservoir prediction to perform prediction of fault-controlled reservoirs. Two types of hydrocarbon enrichment patterns
associated with fault are identified in the southern Tahe oilfield ,namely major fault up-dip sealing type and branch fault
up-dip sealing type. Exploration and development programs deployed according to these two patterns are successfully.
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Fig. 1  Plane view of fracture distribution on the top Yijianfang Formation in south Songtamu 3D acreage

2 WRIRER AW R R A I AR

2.1 ZANEEEXBTEHREEN A

FFRESI A AT (h 225 1 3 AU R, RIAHSCH
e AR AR SRS O AR i A — 2D R
B AR K B4 g, BT L JLAE A H Pardigm #(
PERTAIAR AR L0k | TERRIR £h o 1 RS R e
T 22 m L RS T ARG R HTSOR . AR
Jir HR PR R (A 52 2, AT LA & — > =07 1)l A —
A /N1l 2 IE 58 A —BURE, BT A RE RO R
7 Tl BHES B — A% LA 5 2 P IE 58 A B (PR IE R /N
MERGBIE ) I AT R s R e e/ N7 ) i HES ) — 25 L
2. TP AN [R) HOA] 4 1 10501 s FE 5 A e /N 18]
Bl , — RIS O T, K 1) e T S 5 1) A 1) R A/ N T
i it 7 i, AL R AR T A 1) g X P 5 2
W R BRI (AR AL ), RO AR 1) 4, P LA 2R
PR R M52 FEAR 2 5 TSR AR AR, e 1 o R AE
BIL 2RI SEL

FEAT i F R SR B R P R AR = 4R TR}, ML=
GORLAh AR 4 , 38 a2 % H W ] Pardigm BR{F AL BR R AT
AAEARAH TRAE PR, 3 5 3 T, B i (B g 45— ]
P20 T ) BEATAH (BRI, W] LY & 21, 15 9] e 0
Hh Bl 4t — 1] o 2L T T — 4 3 I A TR A E 2
(B 2) o JEAEAR b2t & & , HAE R B, B
Ti) 5 KL T ; e AL 7 DB 28R 17 58 B 5, HL D)1 400 )
FCACAR 1 W 28¢5 AU AR 7R 1) W7 288 e T MBS IR B

> AR AR A D A 0 R AT e
BT (38, T 3 2

HAE,
2.2 HOHQ{AIE BR T A4S T AR

W 3 R A R AR AR A TP LSO Y TR AT
SR A B — TR B 4 A S A R T I A
e Ji g o= 318 D1 N B 7E Petrel B T
— TPk 2L B S BT AR IR RE R G . IR IR A
JEBRANT - 7E b SR EC R A h B ORS00 < il > i
WL A 1 7R e A v B R A D SR SR A 1 T SR
TR ES B R FE AT S, A A A DXy < 0 g A
TR R 24 Ab X FE R AT A R, 3 5 i W 2L ) IR
o T B AN A W 2 2% A ) BT SRR 0 B AN AT A
o BJaH ARG — AR 3 | B T I T 2R 3 Y
BAEA

M A DT ST A AR R A X 1, R A i )
RO/ ING WS (EGF iR B} 0 5 BT 2SR A, 1
BTGkt AT LASRASAR G A G DN A5 | 55 3eT ik HH R 9 5%
AR = AR TR TR R E BRI TR, T
JCHE/IN(25 m x 25 m) , B 2 KBRS 5 (96 1K) , IR I %%
BHBARYS | 1W H Petrel 301U M5 44 DRy 2446 0 4 A | B
9T AR R0 FH AR | R AR A58 A 1 7 J2 6 s 2%
ANURASAEARLAH A, AE X 240 /)N W 52 7 4 440 221 i 22 L AR i
EAETHRG BE R, AT DA B e g 6 2 /N AU T 24 1) °F- 1 e
A 3) , R R AU AR AR 1) /N AL W 240 LU AR AE(E
AT RN TR 2 (B T X 8 AR R sk 1w b )
Wrsd K —E LA Ok 48 W R0 R R IR 4P ) E
R



204 A S R R A MR

i 34

B2 SREEARR =4k T X — 8] b 41 B A AE(E AR - i ]

Fig. 2 Plane view of eigen coherent on the top Yijianfang Formation in south Songtamu 3D acreage
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Fig. 3 Plane view of ant tracking fracture detection on the top Yijianfang Formation in south Songtamu 3D acreage
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Fig. 4 Overlay map of plane fault polygon and amplitude variation rate on the top Yijianfang Formation in south Songtamu 3D acreage
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Fig. 5 Seismic profile tied to Well S1181
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