ISSN 1009-2722
CN37-1475/P

TR L SR

Marine Geology Frontiers

%40 5 8 W
Vol 40 No 8

XL, XIGENE, B, 25, MR PORHAL G A BREORTE VU IR PO R N A E AR (7] ¥ MU BT, 2024, 40(8): 76-87.
LIU Jiang, LIU Xiaohui, WEI Yun, et al. Application of seismic data fusion technology in the N Gas Field on west slope of Xihu Sag[J]. Mar-

ine Geology Frontiers, 2024, 40(8): 76-87.

1 E B AL B & Ab IR R K 7E 78 [V B
AR N SHEB A

x|, 3 BeRE, A, LA, RS A, KT
CRiE A Oh ED A BRA 7 _E#EA8 w1, i 200335)

B ERHUBNAWANOCAATHEE = ERETHGLBELZ PREREFIZAE,
R AL W R AT H T 945 8, T8O 526 W R AR A Al £, 7 5k i i A Wy an B3R
TR MK, 5T AL A xR AR A B2 My RGBT HLE Ty ALK E A R
MR AL RS DH, T EER, AT, EOAURBARIET 5RE FILZFHER
EraEANTRBBEZRETHRE, 238 A R METHBOLEER, RET
WEFHG R, REXREFRE, 2RB7 O@E AL AL R EHFEK, R
BT HEFTAGH e o HE, 3@ e AR, Qidid B R H R R LI R, A5
RILA W E TG A, IR I B AL 325 ¢ o E KRR T AR B4, 0 % A2 E 5, FlAadh
FESM I, T ERA; QBT 45 85 Ragt ik FAEBRE K, TAFR) F nigii b
T EIReg ik EARR R B B T IR TRNAL ;@i i v R K e M BRI 8 AL vk
REBGIEMHEAR, B T EFHFGIF, BIE 0 TS S84SR DERF, RETHE
BATAR R . FAEIRE AP A MR FA A A B R T AR 3 B TR e AR
Ak R LT B A A A, B B, SR TR G o PE F Fe bl B IR SR AT R 9 BRI, A8 4T A 3

A IRFARAL T R A0 I

T AR AR, AR AR, R AR, dad, IR L TR

B4y %S :P744.4;P631.4 XERFRIDED: A

0 5%

W 5 I3 BRI A T BE B IR AR 2
AREREA, =2 R BORHBOR AR A i I BT %
g ST | ARIE A SR I A RO J AT,
Il PR 225 T I B L 58 Al = 4 M 72 OB 4 B
aio (H T HURR BORL R A ) 450 L, A2 8 AL

ris A EA: 2024-01-05

BENTE Pl Il (D A7 BR A ) SRR S I AR IR B K
T S S AR IS 5 7R a0 A 8 (KIZX-2024-0102)

E—EE: XNT(1975—), B, TR TR, EE NS HIEVORIAL T, iR
KA i 55 T RIS T A% E-mail: livjiang@cnooc.com.cn

*BIAEE: XIGEIE(1981—), 53, W1, g T AR, 20 iz ekt
ARER | fE T B I b T OB FE TAE. E-mail: liuxh5@cnooc.com.cn

DOI:10.16028/j.1009-2722.2024.007

BAR, FBOLE BISBORE %, DA RRER L M4
IAIDEIT R ISR . BT, ek 28— e i
VR 5 10 X AT T K A M AR YR SR
AE, LIRS B G UF 1 UGB . TSR S okt
Qb R, 55 357 2R 1 5 A 4 3 R R AR
A A0 R B A B 8, 3 B
Fii, FIRT, 26K 280 T I TF R A5 2 YRk A b
P T AR B LA R R, WS T T
RITEE, REs" RN MR T 3T
F7 (325 RALSEFR WAL T | {54577 fr (i — Bob:
RBF 7345 i S D00 2 A7 A 4L
PSDM il & b FHE A, A7 20 I T R 45 B ) 3
SR T 0 e — R M R I U L P B AR, %
FEEMER . ARG AR R R X
7 T A8 AR A — SO A B A 7 (R ELR


https://doi.org/10.16028/j.1009-2722.2024.007
https://doi.org/10.16028/j.1009-2722.2024.007
https://doi.org/10.16028/j.1009-2722.2024.007
mailto:liujiang@cnooc.com.cn
mailto:liuxh5@cnooc.com.cn

5540 % 55 8 1

XYL, 2. MR BORHRE-A AL PREARTE VS 1 MR VY Rk N AU A9 ]

77

AbFREE A, 42 T VORI (S R L, BN T 5 L 1S
B, R AR SN A, M — 2B T LR s
Bk SR UG B L R 3 e o O
B . RO o7 A b B AT T 3R P 5 2 AL X N
JE AL IRV, (WA LL 4330 5 5 LA AR R

M8 T — B RO 5
Hi TR b B FE 7R R R RHUIR AR | R IF) R AR
ST T A 14 = 2 IX B D i — A5 — B
(o P, AT 325 80 O 0 1) B, T B B R 55 T
WIS R b EE
—FB R, R AL T A TR, A b
()25 A B . LA (Rl A 30 248 76 R — T IX
] 5 B AR 1 20 YR (R A ) = 2k s R AR
ek, o7 PSR F ALk B AR 7 52 B HB R BB o
B, BB BRI T2 1 M AR R, LK B3R
FI DR SR VR, H TS | I G T Y
AYCHIFFE T IX A7 T 4% 16 I 42 43 b G 380 11 4 7
ST X, Rk = MM TR, ST S
VRFE IR, SN SR B o 14 PR 22 2 T i 2
Sy AT PR, k2 TIRG B A 23 S AR
(AT, RSB DRk 2 M , WA 5
(AR YR, ALK N SIS0 T 2 s =
A TR AR, 4R 2009 4F R AE B4 B = 4k M
TR 2021 A RAE ) 2 1 = e Hb iR ok, Hir,
2009 4F- 5 I = 4 b 7% 0T R R B J7 In] JE T EW [A],
x1

M7 2021 4F 15 %5 B = 2k b 72 B9ORE R 4 07 1) 2 0k
SN [l 2 WBTRERAETT 1) 2 AT 1L, LA GOk
s P AETT LA AR R BRI, T UCR SR 1 3
e GORHEIE LU B BRI A 3 T & I,
T IR GORR T T, TEAHE IR AL 28 T B4
B2 R, TP T AR AF L A = 4 OB Rl 5 Ab P, i
R GORH BB A P

=

1 R SO T

1T NI RR PR AN AR BER AR (3R 1)),
B 7RI I T DURCRE | SRR AR A
TEZESAb, AR R S8 | T TR/ NI 5 DR
FAAEBRZE (1) o FEAR T DXIT AT B0 1R )
FERl A AL B, Al RLSE o R 2 UCRSE BORHI L,
P24 AT R A5 R, B ORRE B 1 4 B PR BT IR, 38
I IEIORCR . AR B ANIE 2 B

L1 B@oiR

M\ 2009 45l 2021 47 R AR Y Ji 46 16 B2 B R} 4
AR R (B 3) 0T LU H: (D2021 47 R 48 1 7% 9% R}
A B 8, X S et SRR | 3
B R AM L HRIOCHR; @2 YCREFRIA
RO T8 9 FEL AR — 2, B4 T 8~64 Hz; @2 IR
VORI A A TR Z 0 T, X 21 LR

HREARRESHI

Table 1 Comparison of seismic data acquisition parameters

4y RE BUMRBEEE/mM  EZLKE/m 8% SIEs Em JARPE/m BZENE/m BETOHE/mM HEEm SRS /m
2009 120°/300° 215 4950 6 6x396 49 25 100 50 6 7
2021 30°/210° 210 7050 10 10x564 140 12.5 50 25 6 12
s W £
e i
| (a) 2009 4FHFZTERL | | (b) 2021 4EHLFZ K
E1 EARESXREIT LD

Fig.1 Comparison of the coverage times of seismic data
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Fig.6 Comparison of seismic data acquisition parameters and frequency spectra before and after ghost wave removal
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Fig.7 Comparison in calibration of synthetic records before and after matching of seismic data
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Fig.9 Flow chart for fine-speed modeling based on multiple information iterations
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Application of seismic data fusion technology in the N Gas Field on
west slope of Xihu Sag

LIU Jiang, LIU Xiaohui*, WEI Yun, MAO Yunxin, CHEN Yizhou, DAI Yong
(Shanghai Branch of CNOOC (China) Ltd., Shanghai 200335, China)

Abstract: At present, the N Fas Field in Xihu Sag, East China Sea, has basically achieved the full coverage of 3D
seismic data of towing cable. However, because of the narrow azimuth, the underground wave field information
could not be obtained in all directions, which leads to the deviation of the imaging of complex faults, which can
not meet the requirements of fine exploration and development of oil and gas fields. The wide azimuth seismic
data can obviously improve the imaging of steep dip angle and complex structure compared with the conventional
narrow azimuth seismic data, but the cost is high and the construction is difficult. Therefore, the wide-frequency
and high-density 3D seismic data acquisition was deployed in the west slope of Xihu Sag, which is perpendicular
to the original narrow azimuth 3D seismic acquisition direction, and the quality of seismic data and the imaging
effect were significantly improved. Progresses and findings were obtained in the following aspects. First, the ver-
tical and horizontal resolutions of seismic data were improved and the profiles were more natural by applying the
3D ghost wave suppression technology onboard main and auxiliary ships. Secondly, the potential of existing seis-
mic data was fully exploited by applying the matching processing technology of new and old data, and the seis-
mic data obtained after the matching processing showed a better calibration effect, higher correlation coefficient,
better seismic continuity, and better energy focus. Thirdly, the precise velocity modeling technology based on
multi-information iteration can be used to obtain a more accurate velocity model, which effectively improved the
depth prediction accuracy. Fourthly, the frequency band of seismic data can be widened using the frequency ex-
tension technology of curved wave domain, such as curved wave domain transform decomposition, high-fre-
quency information difference etc. Well drilling showed that the application of seismic data fusion technology
could improve the imaging accuracy of seismic data with more-accurate depth prediction. At the same time, the
resolution of seismic data and the effect of reservoir prediction were obviously improved. This study provided a
strong support for the deployment of subsequent development wells.

Key words: fusion processing; matching processing; velocity model; extension frequency; depth prediction
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