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Progress and direction of 3D seismic exploration in Qintong Sag of Subei Basin
LIU Ming, XUE Ye, LIU Tiantian, ZHAO Sucheng, LAN Jiada, SHI Mengjun, YANG Fan

(Research Institute of Exploration and Development, Sinopec East China Oil & Gas Company, Nanjing, Jiangsu 210019, China)

Abstract: Qintong Sag of Subei Basin has high abundance of oil and gas resources and great exploration potential, but the
geological target has the complex characteristics of “thin, broken, small, scattered and hidden”. Since 1989, there is a series of
seismic technical breakthroughs in this area. From conventional 3D to high—precision 3D for secondary acquisition, the acquisition
method of “single point broadband receiving with digital geophone, medium surface element grid and high coverage times” is
established, a series of processing technologies have been formed, such as sequential processing, improved SNR processing,
improved resolution processing, structural—constrained mesh tomographic velocity modeling and reverse—time prestack depth
migration imaging, etc., as well as the thin—bedded sandstone prediction technology with the waveform indication inversion of SP
sensitive curves. Technological progress has promoted the transformation from simple structural reservoir to complex small fault
block reservoir, and then to complex structure-lithology subtle reservoir exploration in Qintong Sag. The analysis shows that the
high SNR, high resolution and amplitude—preserving processing effect are limited by the large difference of multi—phase data
collection, narrow frequency band of original data and low sampling density of wave field. In order to solve the further problems of
the complex subtle reservoir seismic exploration, wireless single—point receiving, single—point broadband excitation, small surface
element, high coverage density, wide azimuth seismic acquisition, amplitude quantization quality control, broadband omni—
directional processing and five—dimensional interpretation should be explored.

Keywords: Qintong Sag; complex subtle reservoir; high precision 3D seismic; amplitude preserving processing; improved

resolution processing; reservoir inversion
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Fig. 1  Comparison of single—shoot records and spectrum received by analog geophones and digital geophones
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Fig. 2 Comparison among vibroseis, explosive sources and dual sources combined excitation profiles
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Fig. 3 Comparison between 3D seismic profile onetime acquisition for Dainan Formation and secondary acquisition for

Shuaiduo-Tangliu Formation in Qintong Sag
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Fig. 4 Seismic profile and spectrum comparison of single—shoot records received by analog geophones and digital geophones



20234F
13 H2

XIB A TR A b VR R [T — 2 b AR B R R SR A O )

167

R, T JRAE P b e — B0 B it A Mz b 381, $ B AR 1 A b
FED T, T PR N R R = 4E 7 i ] (R 22 57 5
J&i R T A PR R AN b B A g A R 4%, R AT 4
By B 2 A L A % e 5 i ) A X AR Ak RE
S5 Wb b BT A 4 R )RR

2) BR—E AL

A — SO A B 2 E T PR AR T R
TR ARL T TR A Y 2 e, SR IR) AR B, v E
BHAE MR L SPOE R B . R 3R — St 8
FREOR  AE W B IR S df i Al SRS S S A 4
AT SR IS RE R A -, PRIE SR8 RS iR - U 1Y
Gt —. JE Ak R — B SR AR AL B S B R,
AT SEER A AH SN, B i PORME M L 5 40 B

3) M —EhEAbHE

— e BT RN A ZR PR GERHA] T 1 25 S R BUW
A RFAE 22 S AR KT JC v [R)AH 25 iy ) R, >R HH DS i
UEUE T I RHME M L S N E S BAE NS H
B, 38 3 3 AT oK UG FE U I A DA MR L e s DXl
JE 2 R IR Sk AR e, X HA 22 50 S i AT DR C U8
PEALER I BRI AR A 22 5 R A AR [l e = 4k ] 7
TEAR D B 22 AL, SEEL rh IR 2B om  S 4 hy
Fri&i)2 R A SCH AR RGBT 22908 0E . K5 R F
T — S0 A B S0 L ) T Ak AN [ R ] 1
(B A7 B b A A7 2 R B 2, Ach 3 )5 V9 e R ) v
F AR AR SUR R REA — 3

4) THIC @ PR Ak 3

B | =R R 8 3 A B e W

AREEE | xrzmamm

SR AR S A AR ] —
;l‘ic D50 B i A% B S TR T s (R 25 R HE E
23, 3 L S 73 (R R AR AT 51 5 AN TR TR
%Eéﬁlﬁﬂﬁmrﬂ‘%\% YBC I 7 A e HE 45
WL 2R 550 e 1 25 S A K, S M B AR I RS R
FEZER FH DT LA 56 5L (MPFT) o 48 £ 4 K )
TR A, TF R Bl FUU A A B o 24 AR R 3 R A
AN e TR UES S e AN 1B Ao R 04 2R N
D557 #4225 T ) 478 R o R S B 8000 R D Ak
3 TR BN HLI U 2R G, 1 I AR A ™ i R B
SR A, FLAT B ) O L R B T RE M
JER T T RS A B = R AR T %
HE 3 B = 4EHb B I R G — (R 1), I o S R
51 %, AbFR DL B3R 3 B = 4E LI R 55 0 SL v AT
BRI AL

B = 2 i 7R 7 i IR

122 #GfERan

R MG G Bl sk BT %, &
FIAT T T 50 Hz Toll H 4k 5 BE it 5
PRI BEAL I KU R 2 ) 22 U T4, 7™ B2 )
HFRARWR L AR R . R T P 2 G %
M 1 JEL B A IR P T ol o B TR R T A A R
W4, FHBHE AT AR B 40, 7R 4610
53 TR MR 5 D25 5 B0 T LTI SR T B 3
FWEIT LA A DD F P 2L 50 Hz TR B ie %
BExt 5 AE R S 0 R MR BE AL T, SR A bR — Bk AR
i 3 M 7 I 5 A S T L R A S

TEE/J%‘.: | X’FZEE«J?DJE

PRSI

SeCIR “““?333%
iR

) e »

i

jyones 3'44‘5555555555

}
»
5
) ) %n
) ¢

Ell'ﬂ."‘\\..-.. —

T
:ﬁ‘ﬁ‘*ﬂﬂl‘ff e
? |

al

a. T — S AL B AT

K5

b. 3 — Hobk Ak HE F

T B A PR S T E

Fig. 5 Profile comparison before and after wavelet consistency processing



168 XIB A TR A b VR VR M1 — 2 AR B R R KR A O )

2023 4F
ERRESI ]

P8 i R M L 227 75 AR AR I TR ) S5 IR Rt - A7 e o 5
BT IR S8 o A S TR, SR ST 10 L 30t T o
(77 3%, R W P 3 0 A A0Ts AT T o 5 4% J2 1]
2T, A 22 05 — U B4 TE v 22 L K
A 22 52 R v 0 BE AR 28 Radon 748 46 12 E
FEUEL , LA LA 20 YR YA TR TR A% I 22 1T AN BE [ A
B MY RE AL, R AL O i B IRk — 5 T i 2
S/ PN SUR T LRI R (IR A AT S AN
CMP 855 147 M 75 4 P00 TR ), DG S R il At ek
JEE DL B 53 A3 XSRS KD g W 7P F B HIL I 7 s
AT A ) T 11 5 SR T B 2 0k oo 2 Mg i 42, 1 DR e e
A AT AR5

123 REaoHiam

WA R Il 2 — B SR AR S R I Q B e
AR TT SR o HER AL B . MR — B R R AR H
P82 T 46 0 LA e M R e ) B 6, T o ARG
(RIS | i TR ERAN RS B N S G/ f i
DRAE FORHI AR AIE B 5 e U RTAR T, IS i . %
TR T B 2 Xt 2 904 1) M AT DA P T, X o
— BT SR I AR B Q B b B A R I -4
B R I A R K R ) 2 IR, R G
TAXH)Q T, fEA AR 1 25 AT A S Q
UE DAL T AR 2 PR A AL BN REAE LT SR D7E
P45 5 e o SR [ IR, 3 PR s O A
AV, PREFIATRE A BRI s @ LA R 5 {5 1 1L
I8 B i A1 S SO sl Sk 22 v B R 1 N A 5
W, B O BORHR FLEE s @FE 1 IR 48 SR AME RS
VSR VR AE TR % S ER B N PR O A
BRI SEE , WE G | A BB i 3 3R — Bk

LR AT I (s)

a. i A AL B )

b. B 43 #3240 B

P64 WA b BT 0 -5 455 X 1L

Fig. 6 Comparison of seismic profile and spectrum before and after improved resolution processing

RS HE R QUEMH AR W BRIAA N, HIY)Z
72 AL S ~ 10 Hz, A5 #1098 10 ~ 20 Hz(&16) .

1.2.4  #8F & IRERAS

L A ey AL D 1 R B T Y TR A%
JEAT PR A it % A 25 P 1 Al % 5 1)
i #% e Ji B 336 i) B iR i B AR, B2 T T R

1) a3 LY TR RS J2 T ik P2 A

b 72 T2 AT S I8 A ) Z T B A
X 3 52 1 4 HH A T B0 3R A I8 22 AT S AR B SR
R EAS R ST o R AL B4 I A T R R 1
i H AR ARAT RN A0 - B i BE R, 1 T
P 22 WO R B X, 17 VA B A HE AR
RS 3 S8 A PR AR, 5 O T R PR A A Y
02 21 WK B Bl E AT A7 A8 3 DX F) AR BICR AN B, XTI, 42
H A 24 TR A S A R A S, SR A
P T i % 114 T2 RS AR A Sy 255 V% B2 i A% 11409900 i 38 22
BRI U, P P 2 £ 18 O AR B /Y CRP (36 S 45
MIB R ) TE A BEATAR % AR AR I, B DRI A i A 1
F14 90 L ] il e S A R R B 5 O, ek o i
LTI W JZ T BB AR, AT BE IR A AL , K 3
JEE AR 1) 22 A R DR B 2 I 4 5 A, A TN
) 3 e o ol SR SO A0 SR i A, T B A
SR Al S AN EE 3w DA iR B =3 Pl N R VR
B BB TR Z PEAT A 3E 20T B RS J2 B i i
B8, A 240 220 i R Y S AR AR R o >R A [R]
AR AT, B0k AL o A T R L i A% 11 T, A4
e 24 SR I A T2 T T R T Al A% ) T 1 R L 4R T
A, A2/ BT FSCAGON R P A B (P )

$i#% (Hz)
0 20 60 100 140
T T T

-10

-30

— WA
4oLl b e 4 R b T
c. Bk 2 bt




20234F
13 H2

XIB A TR A b VR R [T — 2 b AR B R R SR A O ) 169

i

-

"‘"W&

XU R AT I ()

%‘fﬁﬁ G

”114'«3
e

a. ' F I R A O A ) T

i
!

i

s\\-é'é::
ey

(‘(&‘1 ,"«4%“( ;‘.,:- ' Igi m\‘m‘?«'
IR gﬂ p

i
"

U

= mﬁﬁﬁlh

e

e
LN

P7 i LJRE SAE  OA% J2 A7 i JRE S AE B B% 41) ThT X
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