ISSN 1009-2722
CN37-1475/P

VY ML ST RIT T

Marine Geology Frontiers

5540 B 4 W)
Vol 40 No 4

ZEEC, gk, TR AR M A TR R 2B S0 R OB AR [T, e SR, 2024, 40(4): 83-91.

QIN Dewen, ZHANG Yan, YU lJie.
China Sea[J]. Marine Geology Frontiers, 2024, 40(4): 83-91.

HiE M iR EKE

“Sweet spot” prediction technique for mid-deep low permeability gas reservoirs in M Structure of East

SR WA R AR

AIE ke, TA
CPg AT O ED A BRA 7 _E#ES 0w, i 200335)

W OEAFR ME-ERE SR

LR AT A R YA T ERAUR, RS R

1 B4R RS T IR T A — Xt 3 E 5 % £ B 85, AFR RIS A8 B
IR K, MERAE TR, LS K R B0, Musk i 3 vly M AFAE 2 F- )N, S AF T RARG A58 o 87

BRI LR, S0 hE

&G IR, AR KL Ep R 585 54k &5 R4 &,

o RFHINA, Tk E u A iE 3 ok S5 E RN REENESRBAEER T, AT

l %’335}3””‘”"%1‘?)"‘ H#ra, KRR & RHBAER T Fp FFRBERAN, RA&LEES S, “GE7

Fo Jo A S VEAR VM o0 R AR R “HE BT ARG R, R BORIE S 3y ke R Tl
Bk B 86.07%, A AL F AT RACIRAE T T 2ARYE, TS £ RME S A 2,

KIS AR E S G, gk AT R
DOI: 10.16028/1.1009-2722.2023.138

B 4> %5 :P744.4; P618.13 EkARIRAD: A

i

0 5l

I 25 0 T B A R 2 () R T R A
AR BN TE AR P e 1 T B 25
L ERTE R T AL TR AR M B, Y TR
WA L, AEL TN PE A B AR 5o o AR 5 3, R T
KT, Horh, DABUS AR “FLR B R B
“EER” A BB &) 2 T TOA S AR M
RS W& Gt ey o) = e B o N i W e OB A
S, T 2R A M B R 5, “Hhs”
RIS AR . 4% T 0 2 8 S A o
T EBUE AR R I, IRFLIB KRR 2 5 15
WA 1 80% LA I, T “RIEAE” BB RS ATAR 2 45
WA, “Y R e s IR 2 TR 1 T 5 5 5
F1o iE MBTE £ S SRR S AL 4L
ﬁ%iﬁwmﬁ%§ﬁWﬁ”ﬁ:%%ﬁﬁﬁﬁ

TR, IR SR AR TS . 2 R

WS EEA: 2023-05-23

BENIE - g7 BRA W E R L SR AR VG B ke rh B
TR J 1) 2 XS RBFFSY” (24E-Y423RY05.06)

FE—1EE: BESC(1984—), B, Wi, B T AR, £ N HERY)
7 T YRS TAE. E-mail: qindw@cnooc.com.cn

s " E TR

A YR A P, P M LA
TR B 1428 7 B B ) T 240 T
KRG, B MR, BB R, 82 T
TP R PR P B, R R LA 2 P it
7 T KR AR AT

I 3802 R ) B T 55 s 2 2 [ A 4
R HIHE B, OSTRANDER™ B9 % B A
7 A TR 9 AVO IR R R AIF 22 5030 5, B T 3
T HIL A 3 1A T 500 (4 s CHIBURIS ™ SR 4 1
{7 1 BSh 52 B0 T 722 ; SMITH 1 GID-
LOW" 1 U Y “URIR D T (M, 18 B ik
52 4 S M 5 5 K o175 5% GOODWAY 45 Ak
A 20K R Fe 30 1 FL ISR 1 (9 375 1k ; HED-
UN#mﬁﬁﬁﬂ% ¥ 61 ) 2 S5 o A
% H; BATZLE %" R BB I 50T bR R 2%
a@ﬁiztﬁrﬁ—%%ﬂimxzé%rﬁ; RUSSELL % "
NI\ BE H S B B R B, 2 T 75 L
P F5 MARK 5" 1 FH BELA0 b A A3 % ) 75 5t
5 AR ; TR XM T AR IR
AR 1R B B R B2 s A
7 S B Bz i 2 B RUSSELL iR H 7, #2751
R 0 2 S R 1 T 5 ) o e
PRI T 5 A AR IR 53 20 S S “HIE A B2 T


https://doi.org/10.16028/j.1009-2722.2023.138
mailto:qindw@cnooc.com.cn

84 Marine Geology Frontiers ML T

2024 44 A

T R PR R T R BRI A R
PERURSHUIRAIRE 11; 2547 B T RUSSELL
TR DR o BB R, R T MR U R AL DR
AU P S M R R, 2R R TOMLAR A
AV A S MO, 9945 51 A RUSSELL ik
P T, A OB AR A 00 o A 5 38 R 7K
it o 2 T T R M R AR S, B
A% T By R T A 0 2 s ks gF
VB 22 0 M 4 -7 T SRS 2 U, 1 i 2 s
“EIt A AT RIX (LR 485 AR X 5 SZ AT
S 25 U4 0 Sl E T R R S
BT, FIF S HOR HEAR T AL 38 2 50
A i s e Y 8 B I AR ST AVO
TR, SEIL T “FEE G TLRRRE AUSLRE (- f
SE R BRI RIS AVO SSHEER
T FEE TS L1858 BE R 5 B AT, 200 T “FE A
SRR, B LM A - - B
P AR 8 S, AR T TR o R R R
A B, DTS2 B0 T 7 FL 75 A M I 2 1 o

SFRHIFFE X AR SR “HE 7 TOUI T i
F A 2 T, A T BT R SR S, W Ep
A RIK S B0V, P B ORI g i MR
FIE St 2 R 25 ORI, 75 A B A
T Fp AT AR . 5 2400 ot M 2 e 4 1
SE IR, B L SRR R AL

1 HuBTHEDL B “Rit AR Rl oy

IRV MG TE S T HE MR P R ML, A 40
W J2 4 ) ) AP MR T A -8 1 R 3 (1 1) o IR IX
2 PG A 1 D5 ) R = A ORI &R i
JEIETI LI = A N B e E A R 3, B
ARBER . ORIEERL . 9\ 1m) 2 1138 & 0 RRAE, DU
FE L E MR IE, 18] 12 WP T, RARIE
WO ALEE . £)2 H3 B A 4 200~4 500 m,
Pt FEE SIS AT R I, A2 SRR TRHIAL-IT
L. RB64)Z, FFLARRS . H3 JZYE I SR
PR, FLIR RS FE 375 2 Bl R B 8 i i el , 4
2 E S S B 5 . H3 6k 2 FLBREE N 7.0%~
11.7%, “FH4(H 8.2%, HH1H 8.1%; BB H(0.2~44.1)
x10° pm’, FHIME 2.6x10° pm’, FHH 1.5%10° pm’,
BN RSN )Z, R L B IRALIRE )2 .
S A A B SR AT s, 2 H3 )R

WX

—

BUE 225

PICE R

E1 #IRRUBMWELES
Fig.l1 The location and tectonic background of the study area

Yk s RO AT, LB ENab A, T B & ik
rORLED A BPER, IR UL vp i SRS I, B i ]
5 44x10° um’ . HE L TANRD A HUR D 4 SR
N AR M b, RV AR B AR Y.
KB 154 B ERIRAL I E A R R B IX (3
HELREAE ) 2 Tt o 2 T ) 26 37 1

HRHRRT A2 A0 b . FLBRSS b |
FEAE LA R UK (405 5L, 45 & st R v
[F] B 225 15 b A R SR A e iy 6 )=
WL 43 B, 4 M ORI H3 R 62 12 IR
FERIA IR (R 1), N T IR “EET )2
LRI, B — A X 00 i 2 R 40 R AT LA
FERIS T BER> 1107 pm’ | RS
kAR | HLET (BB R <1107 pmd)
e, Ho, “Eta” Wi 1RR)2, BER
>10x10 " pm’, SHBFIE (S,) >55%, P H; 1
KRR, BIBR>1x10° um’, §,>45%, Trids 1
KRR, BIBER>1x10° pm’, $,>>40%, 410 ;<
IKFERE, BER>1x10"° um’, 8, 20%, 417 .
DA I Ay Atk T e L 5R A ) BRI S RS
ik,

2 BRIk

21 HEAKFRE

L) Boit-Gassmann 2 L4} A B 3145 48 5,
RUSSELL 25" I\ B3 A B 1 B AR R,



55 40 5 35 4 1)

ZEPEIC, A ARIE MOSE IR RIS 0L Bt BE AR 85

R 1 H3EMEE ‘WA EBYIRE

Table 1 Classification criteria of reservoir sweet spot in H3 layer
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Fig.4 Litho-physical analysis of seismic sensitive attributes
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“Sweet spot” prediction technique for mid-deep low permeability gas reservoirs
in M Structure of East China Sea

QIN Dewen, ZHANG Yan, YU Jie
(Shanghai Branch of CNOOC (China) Ltd., Shanghai 200335, China)

Abstract: In recent years, structural-lithological complex reservoirs have gradually become the key in reservoir
expansion and production in the East China Sea. The low permeability gas reservoir in the middle and deep low-
permeability gas reservoir in the M Structure of the East China Sea was studied. The study area has large burial
depth, strong internal heterogeneity, and complex porosity-permeability relationship, but little difference in geo-
physical response characteristics. It is urgent to study the fine characterization of sweet spot reservoir in the reser-
voir. Seismic rock physics were analyzed, in which the Young’s impedance was used to distinguish clastic rock
reservoir from non-reservoir. By classifying and optimizing parameters in seismological profiling, shear modulus
was found and used as a comprehensive sensitive elastic factor, and combined with a high sensitivity hydrocarbon
detection factor, clear clean, coarse-grained, and high-permeability high quality reservoirs could be detected. In
addition, to reduce the influence of rock skeleton porosity, a highly sensitive fluid factor was used to detect hydro-
carbons. Finally, combined with lithology and attributes of hydrocarbon detection, good sweet spot reservoir areas
were finely characterized. Results show that the sweet spot prediction using this method reached a high successful
prediction rate of 86.07%, which provided an important basis for well deployment and trajectory optimization and
a reference for working on similar blocks.

Key words: low-permeability gas reservoir; seismic rock physics; amplitude preserving denoising; pre-stack in-

version; sweet spot prediction
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