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Abstract The JN area is located in the lithogenic
syncline of the high and steep fold belt in east Sichuan
Basin, The exploration potential of oil and gas resources is
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great, the first 3D seismic acquisition was carried out in
2007, due to the lack of pertinence of the early 3D
acquisition scheme, There are some problems, such as
small azimuth, low folds, large rolling line distance and
serious acquisition footprints, it is difficult to meet the
demand of exploration and development of target layer after
repeated reprocessing of acquired data, in recent years,
the observation system scheme of several blocks in the
adjacent area have been optimized, the imaging effect of
the data has been improved significantly, which strongly
supports the exploration and evaluation of the target layer.
In view of the acquisition difficulties of exploration and
development in this work area, combined with the
optimization design experience of observation system in
neighboring areas, this paper demonstrates the key
parameters of the observation system through the
observation system design technology based on three-
dimensional complex geological model, and puts forward
an observation system scheme with small bin, wide
azimuth and high fold that meets the exploration and
development needs in this area. The feasibility of the
observation system is demonstrated by comparing the
amplitude and the coherence attribute of different object
images, which provides theoretical guidance and basis for
the optimization design of the 3D secondary acquisition
high-precision seismic observation system in JN area.
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Fig.2 The results of single-shot frequency crossover excitation by different lithologies

in the early stage of this work area(70 ~ 140 Hz)

(a) Point A location-limesstone; (b) Point B location-bubble sandstone; (b) Point C location-sandstone; (d) Point D location-sandstone.
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Fig.3  The crossover results of the small combination of the work area and the single point of the
adjacent area receiving a single shot(70 ~ 140 Hz)
(a) The small combination receive; (b) The single point receive.
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Fig.4 The technical ideas for the development of seismic design work in this work area
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Fig.5 Three-dimensional complex geological model of the work area

(a) True surface model; (b) Microstructure of Wujiaping Formation; (c¢) Low-order faults of the Maokou Formation;

(d) Three-dimensional integrated geological model.
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Fig. 6 Demonstration of three-dimensional layer bin size

(a) Analysis results of Jurassic Dongyue Miao Section; (b) Analysis results of the Permian Wujia Ping Formation.
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Fig.7 PSDM imaging analysis of high and steep structures of different bins

(a) Degradation results of 6. 25 m bin size; (b) Degradation results of 12. 5 m bin size; (¢) Degradation results of 25 m bin size.
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Fig.8 Analysis of micro-amplitude structures of different bins for PSF amplitude attributes
(a) Slice along the layer of the microstructure of the Wujiaping Formation; (b) bin size of 12.5 m x12.5 m;

(¢) bin size of 12.5 m x25 m;(d) bin size of 25 m x25 m;(e) bin size of 25 m x50 m.
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Fig.9 Lighting analysis of different arrangement lengths of Cambrian target layer
(a) The maximum length of the arrangement is 5087 m;(b) The maximum length of the arrangement is 6071 m;(c¢) The maximum length
of the arrangement is 7121 m;(d) The maximum length of the arrangement is 8213 m;(e) The maximum length of the
arrangement is 9331 m; () The maximum length of the arrangement is 10468 m.
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(a) HEFIHK L 0 ~4000 m; (b) HEFIK A 0 ~5000 m; () HEFIHJE 0 ~6000 m; (d) HEFILEE 0 ~7000 m; (e) HEFIHJE O ~8000 m;
(1) HEFIKEE 0 ~9000 m; (g) HEFIHKJE 0 ~ 10000 m; (h) HEFK EE 0 ~ 11000 m; (i) HEFIHEE 0 ~ 12000 m.
Fig. 10 Velocity spectrum analysis of different arrangement lengths
(a) Arrangement length 0 ~4000 m; (b) Arrangement length 0 ~5000 m; (c¢) Arrangement length O ~ 6000 m;
(d) Arrangement length 0 ~7000 m; (e) Arrangement length 0 ~8000 m; (f) Arrangement length 0 ~9000 m;
(g) Arrangement length 0 ~ 10000 m; (h) Arrangement length 0 ~11000 m; (i) Arrangement length O ~ 12000 m.
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Fig. 11  Lighting analysis of target layers with different receiving line distances in Wujiaping Formation
(a) Receiving line distance is 100 m; (b) Receiving line distance is 200 m; (c¢) Receiving line distance is 250 m;

(d) Receiving line distance is 300 m; (e) Receiving line distance is 350 m.
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(a) MHEHE 200 m; (b) JEHEH 300 m; (c) JEHRRE 400 m; (d) JHEHT 500 m.
Fig. 12  Lighting analysis of target layers with different source line distances in Wujiaping Formation
(a) Source line distance is 200 m; (b) Source line distance is 300 m; (¢ ) Source line distance is 400 m;

(d) Source line distance is 500 m.
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(a) J5fiffi 0.265(b) Jififf 0.365(c) Jrfifi 0.53;(d) Jrfiiffi 0.665(e) Jrfiiff 0.79;(f) Jrfifh 0.93.
Fig. 13 Detection and analysis of low-order fractures in the Maokou Formation at different azimuth angles

(a) Azimuth is 0.26; (b) Azimuth is 0. 36; (c¢) Azimuth is 0. 53;(d) Azimuth is 0. 66 ; (e) Azimuth is 0. 79 ; (f) Azimuth is 0. 93.
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(a) ARCEEIE 31 ~33 U5 (b) ARBERKEAL ~44 W5 (c) ARBEIEREL 62 ~65 UC; (d) AABE I KK TS ~78 IK;
(e) BRCEEUEL 100 ~ 104 Y5 (£) HRCE F R 124 ~ 130 s (g) A ROB 35 U815 1 L i 28
Fig. 17  Signal-to-noise ratio analysis of destination layers with different coverage times
(a) The number of effective coverages is 31 ~33 times; (b) The number of effective coverages is 41 ~44 times;
(¢) The number of effective coverages is 62 ~ 65 times; (d) The number of effective coverages is 75 ~78 times;
(e) The number of effective coverages is 100 ~ 104 times; (f) The number of effective coverages is 124 ~ 130 times;

(g) Effective coverage-signal-to-noise ratio curve.
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Table 1 Basic parameters of the observation system
KIS it 28
e R <12.5mx25m
o B B R BB PBAMIE T 100 1k
IR R HES K B R 7000 m £ Ay s FER R T 4G 9000 m 724y
L b 200 m 7245
S HEHR 300 m &4
75 it ffy MR 7 20 2LEE KL I 25 10 5 0.7 AR I

®2 UMRFAURITHR

Table 2 Optimal design scheme of observation system

2024 48X XC =4k
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T (6 B /42 i 4R 50 m/200 m 25 m/200 m 25 m/200 m
S A B/ B 50 m/400 m 50 m/400 m 50 m/300 m
YN 1) 5 M K 5175 m 5187.5 m 5387.5 m
TR AT B2 6071.3 m 6300.1 m 6465.7 m
x RAEYAER 3175 m 3575 m 3575 m
R IA)VR 3h R 200 m(1 L) 200 m(1 L) 200 m(1 L)
e N 0.614 0. 69 0. 66
I 38 w5 33.28 J7 74.88 Jj 103.68 75
I 5 50 50 66. 66
(3) B LA X L 53 B

3 eI A4 7 A O05%E M BUBLR 3808
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RENWRGE T RM
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%2 F12024 4 XC J7 R AEAT B R A & T AR R4
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JrEE2(mE3).

x3 UNRSH BB A
Table 3 Comparison of exploration costs of observing

system schemes

y DT ST TS
PEIEAT X EC A AT, N H 192 07 47 R BB I vT AL, O XC =4
1A %8 2 SEA A 2, B F 2024 4 XC 7 (4 il 35 07 B ko 663 603 663
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SPETF O L RITE 2 FABIX 7 B 3 YRR 7 T
B BESE AR 53501 (I 17) s AR 29 53 4 A7 s s e e
AR R CR T & TR 2 MFHE D BIER e s e
PET 2024 4 XC Uy ClnfEd 18). it 54 54 7

(2) B2 BB o by A (km?) 1684 1718 1740

FHE A A 1) A TR X 4R R B B R % 2024 - R 169328 345216 349728
A XC O EHAT H B )2 B 43 B, M BEBH 25 5 n] S0y MR (J7) 33.377  74.88 7 103.68 Jj
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Fig. 15 Analysis of the impact of different surface conditions on the properties of the target layer

(a) Statistical attributes of Dongyue Miao section-horizontal ground surface; (b) Statistical attributes of Dongyue Miao section-fluctuant

ground surface; (¢) Statistical attributes of Wujia Ping section-horizontal ground surface;

(d) Statistical attributes of Wujia Ping section-fluctuant ground surface.
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(a) 2024 4F XC J5%;5(b) HE 1;(c) 2.
Fig. 16  Analysis of the azimuth angle of the target layer of the Wujiaping Formation under different schemes
(a) XC scheme in 2024 ;(b) Scheme 1;(c) Scheme 2.
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(a) 2024 4 XC HFE(HIE25 mx25 m);(b) FEI1(HIE25 mx25 m);(c) FHE2(MIC25 mx25 m).

Fig. 17  Statistical analysis of the detection distance of different schemes

(a) XC scheme in 2024 ( bin size of 25 m x25 m) ;(b) Scheme 1(bin size of 25 m x25 m) ;(c) Scheme 2 ( bin size of 25 m x25 m).
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Fig. 18 Pre-stack uniformity analysis of different schemes

(a) XC scheme in 2024 (facets of 25 m x25 m) ; (b) Scheme 1( facets of 25 m x25 m) ;(c¢) Scheme 2 ( facets of 25 m x25 m).
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Fig. 19 Destination layer lighting results for different schemes

(a) XC scheme in 2024 ;(b) Scheme 1;(c) Scheme 2.
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Fig.20  Comparison of 3D data imaging of new and old acquisition data in the two neighboring areas

(a) The early JN 3D reprocessing was carried out in 2020 ;(b) XC 3D data imaging in 2024.
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Fig. 21

Comparison of key links in the processing procedures for two periods of 3D data

(a) The early JN 3D reprocessing flow in 2020 ;(b) XC 3D processing flow in 2024.
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