2023 4 W BFEMDE AL

13k 4 PETROLEUM RESERVOIR EVALUATION AND DEVELOPMENT 451
5| AR BREE AR, BRRAT, S G, 5. DU 4 M )1 M IR R A0 X TT S SARAT 22 57 B AR ) 17 AR A (0], T R 59T &2, 2023, 13(4):
451-458.

LOU Zhanghua, ZHANG Xinke, WU Yuchen, et al. Fluid response characteristics of shale gas preservation differences in Nanchuan and
its adjacent blocks in Sichuan Basin[J]. Petroleum Reservoir Evaluation and Development, 2023, 13(4): 451-458.
DOI: 10.13809/j.cnki.cn32-1825/t.2023.04.006

M)l ZElitX kPR AESEZFERL
i {2 Mo Rz 4§55 44E

HEL KRA L 2FR,EETLRELELAZR L 4 B!
(LWL AIEFE2A B, WV Sl 31602152, 70 [ A AL A A Tl 202wl R TT & 98 B , Y15 Fe &% 210011)

WE:. W) &) | X AKX EREAAGEA—TEE LA D EA T 2 BRI R CBEFTRR 2 T AR &

BREEAEAIMERETEARFEREFRE, HAEKN - OMAEFREREK, mH AT LEZH A7, LA L FRT
FERR, RN TEERNEETHHE K, L7 0E B 50 o/, CaCl, K& ;QF &5 7 FF 1K= A, 7 L E K, NaHCO, K&, B

H BN AR QFFRFEFHET, mHAR AR RFERETALREN, ANHERERR, EZSHEAIHEK

BoAMEREELRRY, —EERAARAE @ONAENE AN, BEER, T RETET AT KR EREFE Ry —

T EFE AR (240 CE90 C) , M ER B AN ERAB B H LA, KRBT AAARGFLAENZERHTELE,

KR & A RE R AR F R B R 5l

hE S ES TE3T CERFRIRAEG A

Fluid response characteristics of shale gas preservation differences in Nanchuan and its
adjacent blocks in Sichuan Basin
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(1. Ocean College, Zhejiang University, Zhoushan, Zhejiang 316021, China;
2. Research Institute of Exploration & Development, Sinopec East China Oil and Gas Company, Nanjing, Jiangsu 210011, China)

Abstract: The exploration and development of shale gas in Upper Ordovician Wufeng Formation to Lower Silurian Longmaxi
Formation in Nanchuan and its adjacent blocks have yielded fruitful results. However, it is crucial to pay closer attention to the
comprehensive use of fluid characteristics for analyzing the differences in shale gas preservation conditions in each block. Research
findings reveal the following key points: (D With the prolongation of recovery time, the mineralization degree of the produced water
gradually increases, exhibiting notable differences from fracturing fluid. This suggests the presence of the presence of movable
CaCl,—rich formation water in shale layer, characterized by a mineralization degree exceeding 50 g/L; @ Enriched and high—yield
wells exhibit low water production, low mineralization and rich in NaHCO,, which are indicative of condensate water; 3 Under
different preservation conditions, the deuterium oxygen isotopes of the produced water vary with time. The high pressure stable
block in the basin gradually deviates from the atmospheric precipitation line, while the normal (low) pressure complex block
outside the basin remains close to the atmospheric precipitation line; @ From the inside to the outside of the basin and from
deep to shallow, the homogenization temperature of fluid inclusions in shale fracture filled calcite veins gradually decreases (from
240 °C to 90 °C). Simultaneously, the metamorphism coefficient of the inclusions also gradually increases, reflecting the degree of
differential damage of shale gas preservation conditions.
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Fig. 1  Graded distribution of major faults in the Nanchuan Area
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Fig.2  Geochemical features diagram of produced water from shale gas wells in Nanchuan and its adjacent blocks
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Table 1 Production data statistics of shale gas well in Nanchuan and its adjacent blocks
Hy=iat/  BHER, A7 KR Wb/ " MRS 5t/
> =} PN =N 3 b
My ik 5 H 4k /m . % d (mg/L) Uk (10*'m’/d)
FEVT195-3HF 91 634.60 4.67 21.27 1364 21904.22 1.32 31.70
" . FEVT200-1HF 68 302.99 2.83 12.77 1438 20 360.20 1.31 89.50
EHE b A )
FETT195-1HF 59 651.44 2.17 13.71 1492 17 257.76 1.32 22.70
FEUT194-3HF 5841423 1.57 9.87 1428 18 726.96 1.32 34.30
TAFVEWT A AR TT205-1HF 19 998.40 14.77 49.21 1 069 31851.41 1.35 10.70
FTT10-10HF 37 466.71 10.24 33.29 872 17 842.94 1.12 9.01
STAT rE ARHIE )
FE T 10HF 35007.39 15.44 37.98 903 25112.94 1.18 19.60
p—_— kBT 9-1HF 65 430.77 11.94 34.40 512 15651.15 1.14 10.03
SR H
JE T 2HF 64 987.63 14.61 28.10 874 20 231.05 1.20 32.80
[ 1 1HF 17 335.89 493 31.18 2160 40 002.21 1.08 4.60
B A [ 5T 2HF 17 059.74 6.11 38.11 1149 35397.58 1.06 9.20
[ 51 3HF 12223.55 107.98 19.93 88 38 865.91 1.08 7.20
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Fig. 3 Production test curve of Well-Jiaoye—1HF in the first member of Wufeng— Longmaxi Formation in Jiaoshiba
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Table 2 Relationship between the geochemical characteristics of fluid inclusions in calcite veins filling fractures and

testing in the Nanchuan Block

e R W/ [ Na'/ K"/ Mg™/ Ca™/ ¥/ cr/ NO,7 S0/ ifﬁ HﬂEH iﬂﬂiﬁ:““lﬁﬁ/
m (pgle)  (pngle)  (pglg)  (pgle)  (pelg)  (pgle)  (pelg)  (pgle) REC IREC (100 m'/d)
JY10-10-3 2633.80 S/ 124.0 7040 2.000 22.1 0.332 19.60 2.240 374 9.63
f_ﬁl‘o JY10-10-4 267480 S| 1340 143.00 11300  153.0 1.090 15.40 2.920 841 1324 112 9.01
JY10-10-6 270270 S/ 163.0 11700 9.160 513 1.280 14.70 2.490 597 16.87
SY3-6 287203 S| 228.0 39.50 1.590 19.2 0.550 14.90 2.720 490 23.29
JEE VT3 SY3-8  2966.00 S! 39.4 2720 16200  160.0 0.489 25.90 1.690 535 231 115 7.10
SY3-9 296950 S! 82.6 4150 21700 327.0 0.774 31.00  12.800 1077  4.05
JY10-1  3296.00 S/ 87.8 8290 4510 84.3 0.512 20.10 3.620 436 6.65
Y10 JY10-3 337390 S| 98.9 79.10  18.900 85.7 0.677 24.80 3.390 499 607 118 19.60
JY10-6 339940 S| 6.71 4.78 0.955 13.4 0.144 5.11 0.761 861 2.00
JY194-3-6 2664.70 S| 20.8 20.70 1.710 335 0.765 24.00 0.904 84 132
fﬁa JY194-3-10 2695.63 S| 187.0 15400 15500  727.0 0722 4010  19.100 2380 7.0 1.32 34.30
JY194-3-11 2701.30 0,b 36.0 65.60 22000  443.0 1.280 10.80 8.650 1317 5.07
JY205-2HF-5 118130 Pm 27.7 386 17.600 52.0 5240  46.50 2.540 135 091
j(:‘;‘fz JY205-2HF-121238.04 Pm 159 2.54 20200 56.1 5.350 13.30 2.280 215 182 135 10.88
JY205-2HF-131243.30 Pm 10.7 8.73 3.280 12.0 7.090 18.40 6.020 1033 0.88
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