2024-03-14 10:20:19
https://link.cnki.net/urlid/62.1038.p.20240313.1049.002

A 1
ACTA SEDIMENTOLOGICA SINICA

DOI: 10.14027/j.issn.1000-0550.2024.022
ET iR E 48 et & FEH MK g R B RS 4
FRAE

—— LA it C-6 v 4R e 4H A 151

FEEL 2ZEY2 kERS KES EXRES B

Lo EA RS CEs) HEkFRsApe, Jbat 102249
2. P EAMEEZR I, b L 063000
ool ChED ARAFRES AR, KE 300459

W FE [HMY C-6 iR g% B0 f il A 3 ik 2 —, L3 T R = R R A T 4
N—EEW IR IR, N @ AN B, L0 R BRI T (D7) R T DFNN
CREERTBRZMLE) R R AEa S BR, 7EA MRIIHE RIS E T, 05l H IR TR i 2 10 5 ) 210 o
TUAE A AT TRSAIRAE . (S5 R T LR G ZIFNIEMRE, C-6 Iy VR M ZEL T 4 1 R 0 PERT PR V]
WA PG, oM ERER, YMERr, RIFAX FERENMEMRSEIT. EHE
JE AR IS S R S RO G B OBt b, SRS IRIE . WP, . BERHRIE. 3507
MR 5 & P 5L T LB BE I B 1 DFNN B Beml &, KIESR T #RIRIA B0k S L SRR e 77 - C-6
T PR M LTI 2 O — JE AR — P 78 ity PRI ot 25 TR0 15 AN O ME D S0 LB, 43I 1
VU2 P 200 B0 0 B A IR IR G AE o B, i) B ELAR YIS, TR “ KoL E—/NATIE 7 P T A 40
AR U8 1IE T H0RE B LR RE Rl G 1 o 2 A RS A0 AR AL 7 0 e o0 428 1 R R it 2 P AR

N C-6 Il FHIF R 7 IR SR T LR A s i L 0 S A RIORR SIS 2R 3 P it 2
MRAEEA —E %R L.

XEEIE PRI GBI IREERTIRR LS TP B R

E—EEEN FEE, B, 1971FERE, B, BIEER, WARHEIFRME, E-mail: yinzj@cup.edu.cn

BIEMEE FEE 5, @I, WMAHFFRIE, E-mail: liyanze777@126.com

FESHES P618.13 XHAMRERS A

0 55

C-6 Jil FH 2 5 g e A Z M 25 7 8 o iy AR 2 0 22—, HL 00T R R A T P 2L T 4
N WO BRI TORR » PRI Al b AR 5 R JE AR08 AP s 0 M iy P 1 A 208 SR 1 i 5 ) 3
FRE A, PR TRE R, ZWEN RS E, AR REERACRE S
AR, VAT PR Y BB HRIR K TE 5 o WERD A R 8 1 S S S, R B — R £ DY R 2 B
i 2R AP AAE T ARG Py B il e K T ATy 181 R DASKE, i R 8 Sk sz s Bl )L 35 5 oo
RSB, KRR SE I8 T 0 e T HRIR T i R A B RO RS G0 AE, B T K= I 9T
R EAE, TR e L, SRR T BURSR A, ERTTEMECLE R, KRS R

WHREHA: 2023-12-20; WUEEAREHA: 2024-02-01
HEEME: EFRHEERLT (20162X05047-003) [Foundation: National Science and Technology Major Project, No. 2016ZX05047-003]



SEIL AR T it 2 ¥ 2R ORS00 g8 0] T S 2 i B B SR SRR T B AR, P2 L 55
TR P Bt 72 Ja A1 23 ROV 72 s s AR TV A R VT b R0 4 AE T S 2 FRO R
B T — 8 AIZSCR R LS R Ve ) A B bk 2 ) it JE AL ZRY SR T RS A 2 o DLl it
35k C-6 1 FH U Bl LI IR T 2 i J2 R 8], A0 T R SR DN B R bAS 41l 23 AN 7] 2 vy 7R B
TCIAERS b, I SR UM IE RENS S il 2 2a AR ) 22 Pt R R %k, DS s AR ) FLIRREE ith 2
N HPRRE, NHREERTEAZE N (DENND Hlassa 2] Skt 2 B IR B sl &, K
W P2 B2 v 17 L S T AR i S5 DU 2k R R TG 30 F ORI BE 7 5 A PR ik 2 A T A5
fdE T, SEBL T TN R S DU B ST I A R AR ARARALE, il BT R 5 S Kk
A B0 PR 27K H AR AT AR Bt T B ISR, (RIS it L A X DR T £
JERI R RRE AR AEREAT 1 B ER AT % B s R

1 B

C-6 i F LT bl 0 2 7 e e vb 22 B MR AR, VR B T 2 iR i R R4E
R, SRR, AP O, Wi, B R RS ARG (E 1), 2%
DRI I S BB 2, C-6 i H Sl Ve 2R —m i EA (B 1b) . a2l
FABETUR TR0 RMZ, B B R AR FB WAL BT AL, R i
GBI T —EE NI A REAR (F 10 . C-6 i HEE 5 Z BN B4
TE PR AR, b B I ALK & 3L 100 m B RIEPIRITRMA, BER S Aifess, ER
PRI, %2 LR 28%, “FHEER 470X10° um?, J& TEflth @it 2, HiftdEnr
9 2 S 20 m, S HCIR R K I E . C-6 J R R i oy IR A3 R B KSR R HL DL
ANHGEAE N R 2RI, 2004 5457, Zibit 20 EMFF R, HEto#ENm &K, mk
HARRE B, TG KWL = g bR, T A% vl T HE B K 55— AR A i RO, Oy
b, R FERE LLG R R O I Sy AR (R 2 A BORE AR ER AT, Ay il FE R e 428 K it Fr) o) 5 2
AR 1 2 B B T M A A

H AT B HP AN %2507 34 11, Bk IR 12 1, &IFHA EERNIE R TR
AEEMMD . B, Bk b BESERNEIE , o =4 R 7R i B
WHFEIX, {EWEEL 0.96, THJG 25 mX12.5 m, RFEERE 2 ms, #i% 10~100 Hz, F4i 55 Hz,
LA 3000 m/s HIIEFEHH5, IR R KZ00 13 m, T FE i H 6k 2 M B RS AR AR 40 1 1%
SRR LR . TN 2 /N2 B 8~15 m, M EEIFREAL, TFR ISR
JH ) 6096 LA b, AR YA 9T EE pUEH TR B LTI L 2 /N2 AT it 2 ) B g



FHELEL: FET R R VR R BRI R PP i 2 A4 RS 40 R AT

Bl 1 C-6 i HME AL E Kb 22 B LR HTL REEAHRE
() Y2EMNEMEME: (b C-6MENMIEHE; (¢ WR2H ML RLGEEHARE
Fig.1 Structural location of C-6 Qilfield and comprehensive histogram of the Neogene in Shaleitian uplift

(a) Location of the Shaleitian uplift; (b) Range of C-6 oil fields; (c) Neogene composite histogram of the Shaleitian uplift
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Table 1 Correlation coefficient between various seismic attributes and porosity
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Fig.4 Error analysis and attribute optimization of a multi-attribute neural network for predicting porosity log

(a) fusion attribute number and error cross plot; (b) synthetic histogram of neural network training results
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(a) reflection intensity attribute; (b) relative wave impedance properties; (c) sweetness attribute; (d) DFNN Fusion Attribute Body
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(a) DFNN fusion attribute slices of logging phase are overlaid; (b) four-level architecture plane distribution
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(a) DFNN fusion attribute profile; (b) four-level architecture profile
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Abstract: [Objective] The C-6 Qilfield is one of the main oilfields in the billion ton Caofeidian Qilfield Group of
the Bohai Sea. Its main development layer is the Guantao Formation Il Oil Formation (N1glll), which is a set of
sand rich braided river sediments. The connectivity of the internal reservoir is not yet clear, restricting the
improvement of oilfield development efficiency. [Methods] The intelligent fusion technology of seismic attributes
based on a deep feedforward neural network (DFNN) was used to finely characterize the spatial distribution of the
fourth level configuration units in the braided river reservoir of the oilfield under the calibration of limited logging
information. [Results] Based on log interpretation, Niglll of the C-6 oilfield mainly contains two types of level-4
architectural units: channel bar and braided channel; braided bar is the best reservoir with high sandstone thickness
and excellent physical properties. Based on seismic attribute extraction and correlation analysis with lithological
and physical parameters, reflection intensity, relative impedance, sweet point, original amplitude, and envelop
were chosen as intelligent fusion seismic attributes with the DFNN algorithm with porosity. The three-dimensional
(3D) attribute of DFNN fusion, representative of lithology and petrophysical property, largely improves the
detecting ability of the braided river sandstone unit and its boundary. A NE-SW braided flow zone was developed
in Niglll of the C-6 oilfield and could be internally sub-divided into 15 rhombic level-4 architectural units.
Distributary channels, another level-4 architectural unit, surrounded the braided bar in a narrow strip. The level-4
architectural interface between the two units acted as seepage barriers for fluid migration. The braided bars cut and
overlapped one another vertically, forming a “big bar and small channel” plan reservoir architectural pattern.
[Conclusions] The fine characterization of reservoir architecture based on the intelligent fusion of seismic
attributes deepens our understanding of the connectivity of braided river reservoirs controlled by sparse well
networks, providing direct geological basis for the adjustment of the C-6 oilfield development plans, and has
certain significance for the fine characterization of reservoir architecture in oil fields with the same sedimentary
type under offshore sparse well network conditions..

Key words: braided river; reservoir architecture; deep feedforward neural network (DFNN); Guantao Formation;

Bohai Bay Basin





