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Abstract: In order to explore the decisive factors of the production effect after fracturing in tight gas wells, overcome the
problem that static monitoring technologies such as logging and microseismic are difficult to directly evaluate key indicators such
as the productivity and cumulative recoverable gas production of fractured wells, and promote the efficient development of tight
gas reservoirs, this study has carried out exploration in post-fracturing dynamic diagnosis. Based on the unsteady production
analytical formula of Wattenbarger fractured wells, a dynamic analysis technical system covering diagnostic diagrams of the
relationships between 1/g vs Jt and 1/q vs Qlq, and flow regime identification was established. The research results show that
this technology gets rid of the dependence on pressure measurement data and a large amount of geological information. Only by
means of daily/monthly gas production data from long-term production, key parameters such as the flow capacity (44 JK ) of
fractured wells, the stimulated reservoir volume (SRV), and the ultimate economic recoverable reserves (EUR) can be obtained.
Through the practical application of 80 fractured gas wells in the Pinedale gas field of the Greater Green River Basin in the
United States, it is found that key indicators such as the initial maximum monthly gas production, SRV, and EUR of gas wells are
all positively correlated with 44 JK . The high initial production and high cumulative production of gas wells benefit from their
large 44K values. It is concluded that the post-fracturing dynamic analysis technology established in this study has the
advantages of simple operation, easy data acquisition, and rich analysis results. This technology provides a reliable and practical
effective tool for post-fracturing dynamic diagnosis and fracturing effect evaluation of tight gas reservoirs, and has important
guiding significance and application value both in theoretical aspects and in actual production, and is expected to promote the
further development of tight gas reservoir development technology.

Keywords: post-fracturing analysis; fracturing effect evaluation; production dynamic diagnostic; field case analysis; Greater
Green River Basin of USA
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Top view of the numerical models for case A, B, D, E and front view of the numerical model for case C
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Tab.1 Basic parameters of the numerical models
X5 1w A B 100 XJTIa Rt 26K /m 10 ST /m 4000  HBEUKIEEREUMPa ' 0.000 4
Y [n) AR K 20 Y7 I8 A% 25K /m 10 FAKARIRE % 20 WIS/ MPa 404
ZJ5 T PR 20 ZJ5 i Pkg K /m 2 BORGERBUMPa 0.000 5 IR FE/MPa 15
=2 WEEBZRFREMHEE
Tab.2 Dry gas PVT properties of the numerical models
- BB WK CGRIUTRBY ARG sry Rl RA
- e mD m 10°m’ e Bil/% 10°m’ 108 m’ BEL
A 0.10 0.05 50 8 100 8.0 1.54 1
s 0.10 0.05 (EZHCE AFERIZ N ) s o 100 8 Lsa |
: 0.002 5 (il AR ' '
0.12 UKJZ) 0.05 (JKJZ) 90 (JiKZ)
C 0.1 0.04 0 8 100 8.0 1.62 1
0.10 0.03 50
0.09 0.02 30
D 0.10 0.01 50 8 100 8.0 1.54 5
E 0.10 0.02 50 8 80 6.4 1.23 1
=3 WEHEBTSPVTHIE
Tab.3 PVT of dry gas of numerical models
J& J1/MPa HZ R TR AL S4B E/ (mPas ) SARIESE R BUMPa ! FEE AL IR J1/MPa
0.101 1.498 27 0.015 60 9.893 205 0
3.204 0.046 43 0.015 89 0.317 842 0.296 024
6.307 0.023 21 0.016 37 0.163 370 1.033 736
9.409 0.015 39 0.017 00 0.109 266 2.194 829
12.512 0.011 51 0.017 74 0.080 508 3.742 410
15.615 0.009 24 0.018 59 0.062 862 5.628 655
18.717 0.007 75 0.019 53 0.050 441 7.804 609
21.820 0.006 73 0.020 52 0.043 079 10.219 41
24.923 0.005 98 0.021 55 0.036 348 12.826 65
28.025 0.005 42 0.022 61 0.029 362 15.588 09
31.128 0.004 99 0.023 69 0.026 194 18.466 91
34.230 0.004 64 0.024 76 0.021 854 21.436 15
37.333 0.004 36 0.025 84 0.019 945 24.473 83
40.436 0.004 13 0.026 90 0.017 620 27.216 00
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Tab.4 Analyzed results of flowing capacity and SRV and their associated error compared to those set in the
numerical models

%p FEAI S8 PIESY R IR ES LR ZE Y%
44K / (m?mD*®) SRV/m’ 44K / (m?mD*®) SRV/m® 44K SRV
A 3577 8 000 000 3634 8301 748 1.59 3.77
B 3577 4800 000 3634 5250137 1.59 9.38
C 2953 8 000 000 3095 8450 929 4.81 5.64
D 8 000 8 000 000 7929 7 644 775 0.89 4.44
E 6 400 000 1 744 5271 447 17.63
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Tab.6 Basic parameters of the fractured vertical well case
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