% 46 5 H5H
2024 9 A

BB T LR R
COMPUTING TECHNIQUES FOR GEOPHYSICAL AND GEOCHEMICAL EXPLORATION

Vol. 46 No. 5
Sept. 2024

XEHE: 1001-1749(2024)05-0508-09

)11 2 3 B % 0 = 3

=a0MES T AEE

F 77 ik ik

2 &
(R Koh & A Fgr AL A 8] IR - AP R I% . KR 163712)

i OE. w2 HCRRMRTUA—EERRNER K 2Rk 6 2 B2 H 2, LAHIK
FUAR S 09 B B 48 AR AR Ak B ALK OOk M & B, K T &5 RO 7 ik 3H 4748 & T
%R, A AR R, 32 3 A3 F R & A R M E 8 6 4 B 5 M BOK L R i Raymer
B 53 E 2 o R AFE AR, KA Gassmann 7 AZ#FILMARE R, SHH B EH S0
HRMAVO B BHESH, BN LFEEZSH, A B EAMETE AVO £ 4 IV £
AVO, LI AEAR TR AT AVO £ A B X ; B AT 4 T Ak ik JE bt e 00K PR30 A 20
i BRI BB R T A ETAM ik, EFWAFRARETIN T Wl &3 HC X 3/ — K& 3
BES B AN BB A RE TR L, FRAMERE SR EDSBIF B ZH 22

BARNAT AR B E R Bk T 2 R A,

KEER: Wl &W; BZLHELHN;

HESHES: P631.4 NEktRERE: A

0 515

BEE I PR E R A B AL TR B ER T 0] A
SRR 10 o P il ORORE AL O L . AL
A ABCE I M =R B <O AR A AR F L
SRR A R L i T P AR R LI R B PR
FEo FAT FE PSR EE T L R8T 4007 & £
BRI BUK - H- 038 B J7 3k - 3% HE 5 R A
2 TN J5 v B R TUIORE B2 1 1 v R

A AT R N T MR oA A AR S
55 MR SRR 2 B0 W E A O 2R L O DA B R
SHROP B ETE SO R R B2 SRRl . R 2
FEAE T AL b ML s A W BT B 2 U 1%

WA BB 2023-06-06

fik BT
DOI: 10. 3969/j. issn. 1001-1749. 2024. 05. 02

Raymer BRAEA ; AAREH; AVO B

S 2 TN ) S Atk L AR O ) B SR S A W)
PR IR0 T AE. SINGLETON S 251 3 1 4+
AP B E T A S R SRR [
R B TR A A P Bl A 2 4% )2 0 o () b 22
P ACEVEDO H 25 | FH A ol o 13 HE 5 25 1 1
SR TUM T )2 53 A3 155 s DAVID 45 R AVO
S AR T BOE R 8 Z R AE s 85 BT X
1L ZE AL A AR 5 BUR D A 45 10 T 5 A YRR
PRI . W TR R FLBUR I R T AR B
AW YR L AL AR S 68 2 FRAE L e
FLBR MR 0728 Ak 2 B R A A Y B SN i &=
H L TCHE R B WA W B0 W 5 e R AT i
JE TR, IAZFUER X e b I A A T 1) S B 300 T e
TEAIRESE .

AR E,: PRI FIMBREAR SR LT EGEMR £ B EEEZHE”(ZY20B13)
@A %989, B ML, TA, £ 2N FHE TH R 44 BTN F 8 B % #4547 T4E, E-mail: jizhidq@ pet-

rochina. com. cn,



5 45 2 %)l

BHEE ) 5 W E 2 G IR 5 AT BAE BT T AR ik

509

U g HC Xk =B G50 40 b N ]
TS A o VLR i 2 DO 2 A i R 0 R B At AR
JZB. HC XIigamdighm | R i Bl ks
EX,JLE;’E PE LUK ok, op ~ gk i e K A 1

o RkAaRERS A EAED AN EE D, BHAET
zE}F%zE’JaszFﬂEO HC T-XZ0 —BAHEVRTE 1 700 m
~1 900 m,JERELE 80. 2 m~138. 5 m ZJa], HiRb 2
BN 1 m~5 m, WA BJEEAE 10 m~30 m Z
], )2 FLBE R B T A A 8% ~12% Z [H]
R RALBREE R 102, 2B ERFEERLE .
01 mD~0. 16 mD, J& T L &1 (IR LR B B b
fikJ20 5,

ARHFFE X T AEFF R, 1% X He b4l 8 B 19 )2 8

25

P BT A BT Bl b s 5 6 1 8 S AR
2 DIFRENBR)Z, FE R T2 E TR
B W25 S AR AR BUBUR A A 2 I & e R
it )2 BU ) T kT LA X Gy B B b A Flle A H
SIS KA 2 B A R B BT Y 45 A, B
WREE B 5 ST 0 77 vk JC A 8080 4 i it )2 (R
2) o PRI il 2 TN B E o o N7 12 DA P T ] 15 <
FER Qs bl Ly s A o R IR U N S ak 7/ BL LB 2 NI
W MR R AT B S e v T A S B
SRS A 10 1 HE ST W RE 5 P PR AR R (] i, 20
ZEBBE T AVO (Amplitude Versus Offset) i i 435
TEANE I PR T I ST, B 20 o XA 2
TIN5 BB AR S AR .

RS Ee)

I KA semb

I zrﬁ%ﬁbﬁ
L

KAi/% 75

B1 m—EA

50

25 B %

B EERBA LA =R

Fig. 1 Triangular map of reservoir rock genetic type of the second member of Xujiahe gas reservoir
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Fig. 3 Seismic rock physics interpretation chart
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Seismic rock physics analysis of tight sandstone and optimization of reservoir

prediction methods in the Sichuan Basin

JI Zhi

(Exploration and Development Research Institute of Daqing Oilfield Company Limited, Daqing 163712,China)

Abstract: The lithology of the second member of the Xujiahe Formation in the HC block of the Sichuan Basin is mainly
composed of lithic feldspar sandstone and feldspar lithic sandstone. It has the characteristics of tight sandstone reservoir with
low porosity and low permeability, great changes in reservoir physical properties, and overlayed p-wave impedance. Reservoir
prediction based on the post-stack inversion method has strong multi-solution. In order to reduce exploration risks and improve
the success rate of well location deployment, seismic rock physics interpretation charts were established using a Raymer layered
model based on seismic rock physics analysis techniques. Pore fluid displacement was carried out using the Gassmann equation,
and AVO forward attribute analysis was performed using the displacement results. According to the above-detailed analysis,
the AVO type of the upper surface of the gas-bearing reservoir of the second member of the Xujiahe Formation is Class IV, Af-
fected by lithology and physical properties, pore fluid changes do not cause the change of AVO type. At the same time, the
two parameters of p-wave velocity ratio and p-wave impedance are defined as sensitive elastic parameters of the reservoir,and
the reservoir prediction method is optimized. The research results of this paper predict the thickness distribution of tight sand-
stone gas reservoir in the second member of Xujiahe Formation in the HC block of the Sichuan Basin, and submit two well loca-
tions. The predicted results are in good agreement with the actual drilling data. This method has been widely used in tight
sandstone reservoirs with similar geological conditions.

Keywords: Sichuan basin; rock physics analysis; reservoir prediction; raymer layered model; fluid displacement; AVO

attribute





