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Abstract

The Sichuan Basin has enormous potential for tight gas resources and is an important area for the
Southwest Oil and Gas Field to actively promote the strategic goal of “building 30 billion and
striving for 50 billion”. In recent years, it has entered a new era of accelerated development. In
response to the geological characteristics of multi-stage river stacking, strong heterogeneity, and
thin single-layer thickness in tight gas reservoirs, a single longitudinal wave data faces two major
challenges: low accuracy in sand body characterization and strong multi resolution in gas content
prediction. Shear waves propagate along the rock skeleton and are less affected by fluids. Multi
wave and multi-component seismic exploration technology has unique advantages in reservoir
imaging, lithology, and fluid identification, and has become a geophysical exploration technology
to solve specific geological problems and improve oil and gas exploration accuracy. This article
combines theoretical methods with practical data processing and analysis, and through the opti-
mization of key parameters such as panel elements, coverage times, and maximum offset of the
acquisition and observation system, obtains a multi wave and multi component acquisition and
observation system scheme suitable for the northwest Sichuan region. After implementation,
high-quality multi wave seismic data is obtained, laying a foundation for subsequent processing
and interpretation work.

Keywords

Tight Gas, P-Wave and S-Wave, Observation System, Optimization

Copyright © 2024 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 518

NIVEIEERFE R A B B H, YRR R oRE R A SRR IEIE 2, XA SR B R
RRRE, A 7 R R 10 bR, Hh G4 RV — Bl 3k H < 2.16 4577, BULHRTE
7770251475 AR, MBRRHUB R AT ZT X — Bk E 6 Wbk, RIFHM=TZ VA H,
WRRNT 2077, WRERER. Yy, BRI IZXERBERE 1. Kk, AXIRMAS . 5
—BWREBEER KA, WRERPIEZIES B MEARN T 2T AR, A=Bea AR E 2
TIaBs sk, AXALT B ARF HAGGMA AT —Be Gl Ltk kK M, B&EZRERT
RENIRICIA[L]-[4]o PRI, SBk— 53 VG AL S XY R 4 L A0 5K T AL TE D 2H A R i S A, e
e AR — 8 250 AR B R 2 R R B, bRz Dl B R R, DR AL B ARk sk K 1k
Er RS, e X = e R R

IR = e R BORM L SRR AR BRI ORIRRE DB . D WERARAE R R, AL RS A [ 3
GRS FEBAR o TS TP R AR B, I B LR AVO JE IR M oiE L, #1240 1Tx5S
AR IR [5]-[10]0 PRIEAE )1 P AL 5 30 2 ) = 4t e B R R ) 22 2 70 Bt e B iR, AR Fe it
JERAERD ARG 5 TINS5 5 155 St R R LA, 6 DY ) 1 S i AR S8 Yo R B £ 5
X ON (R

DOI: 10.12677/ag.2024.146085 915 HuERFL 2= ATV


https://doi.org/10.12677/ag.2024.146085
http://creativecommons.org/licenses/by/4.0/

THerH %

2. PEHERSENHRVM R G SBMALEA

B PRI REAR BT SO AT 1 o 17 B ERR AR (1 BB} it 5 5 1L 5 B A R RE Bl R AT LR R

ARG TAER, WIMARGSEANAE IR HEE AR BRA S IR I, 5 H 5 (A s A 0R L S AR
ji Bk, FRMINRE SRR T, BHEEGENRHRESE, ERIEHE FORLR T ATIE T,
RAFE R TET LRI RG24, BRERE . JT A TR 8 SR A 78 A2 WT 5 AR o0 1 SCHR[11]-[14]

AR 2 P2 7y R BRI 2 G0 2 AL 3 Bl RN - I e A 3k 5 N 22 5%, Wi L
FRARIFAE, & TIX =B ARSE, € H T e i OB S HORUE T, T RAR L 138 7 M A S oWt
MARGERISAE, TR BB R G IE T

T, PR B AL TR AT LU R AL 1) SR sl B AR AR MR AE , P i SEals sl — U,
B i A S (A 1L FR)s 2) Rt PEAR T PNBH L, F 400 LRI 28 e T 765 A — 2
3) CCP HiyC i, MUREERANTT AL AR E SR, . P51k 3 CMP 225 4) Bt AR AE h At b
SHBKIEE

Figure 1. Propagation path of P-SV and P-P
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Figure 2. Flow chart of parameter reconstruction technology for geometry

& 2. WNARGSHEMFARRIZE

DOI: 10.12677/ag.2024.146085 916 HuERR} =1V


https://doi.org/10.12677/ag.2024.146085

THelH %

TRH T X = 238 78 5 PN 10 22 3 I b 3R 2% (- S0 1) [X 38T J8 22 30 2 20 B R SR8 Ak 70 b, b T 36
WL 1o

Table 1. Table of degradation analysis schemes for multi wave and multi-component geometry

# 1 ZREDENVNARGRUSTHRE

FiESH Xt LT S8 THEE®E)
[ 7G 20 x 20 20 x 40, 40 x 20, 40 x 40 3x2=6
B HR 272 208. 176. 144. 112. 80 5x2=10
BREAImBEE  0~7556 0~1000. 0~2000. -+ . 0~6000 6x2=12
fii#% B (m) Edr:a 0~1000. 1000~2000, -:++ . 6000~7556 6x2=12 36
BRE/MmFEE  0~7556 1000~7556, ++++ . 6000~7556 6x2=12
PR 281 () 280 560 1x2=2
&t 54
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Figure 3. Zoeppritz equation
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Table 2. Parameter table of offset analysis

*® 2. RBESTESHE

Fs  SEEAR i BEYE HEl (m)
1 PREAMWEFE  0~1000  0~2000 0~3000 0~4000 0~5000 0~6000 0~7556

2 EmE R 0~1000 1000~2000 2000~3000  3000~4000  4000~5000 5000~6000  6000~7556
3 [Rip/MmEEE  0~7556  1000~7556  2000~7556  3000~7556  4000~7556  5000~7556  6000~7556
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Figure 4. Comparison of velocity spectrum effects at different offset distances (P-SV)
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Figure 5. Comparison of velocity spectrum effects at different offset distances (P-P)
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Figure 6. Schematic diagram of the distribution of folds within a bin (Left Bin 20 x 20, Right Bin 26.6 x 26.6)
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Table 3. Parameter table of folds analysis

# 3 BEREOWEEE

5 ST PCEH MLREEm)  HRES(m) BRI T (m) T 3 H(R)

1 JEth 306 360 20 20 16 (%) * 17 (H\) = 272
2 HLk 17 4l 2 306 AE32] 20 20 16 () * 15 (44) = 240
3 MLk 17 Hh 4 306 Fe19%4 20 20 16 (1) * 13 (9\) = 208
4 M2 17 41 6 306 344 20 20 16 (%) * 11 (9) = 176
5 Hk 17 4 8 306 720 20 20 16 (%) * 9 (4) = 144
6 ML 174010 306 45 20 20 16 (1) * 7 (H) = 112
7 ML 17 il 12 288 E[S35] 20 20 16 (%) * 5 (%\) = 80
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Figure 7. Amplitude energy map of isochronous slices with different folds
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Figure 8. Comparison of new and old PSTM profiles
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