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Fast evaluation technology of tight gas block based on deep analogy

XUAN Tao, CAI Zhenhua, JIANG Kang, LIU Shijie, DUAN Baojiang
Engineering Technology Branch, CNOOC Energy Development Co. , Ltd. , Tianjin 300452, China

Abstract: The tight gas block in the eastern margin of Ordos basin has many gas layers vertically, but their horizontal continuity is
poor. This block produces water and accumulates fluid. In addition, its productivity difference is large, so it is difficult to quickly and
effectively evaluate the productivity scale of the new block under the condition of less static data. Taking new block ZJS in the eastern
margin of Ordos Basin as an example, the adjacent areas with similar geological conditions and developed production are selected, and
the dynamic parameters such as effective permeability and economically recoverable reserves of typical single well layers are obtained by
using the unstable productivity method; Combined with static parameters such as gas layer thickness and porosity in ZJS block and
dynamic parameters obtained by analogy, the single well numerical simulation of typical layers in ZJS block is established. Considering
the influence of actual production water gas ratio on productivity, the single well productivity profile and economic cumulative
production in ZJS block are predicted; The economic recoverable reserves of ZJS block are determined by comparing the recovery rates
of each layer in the adjacent area. Combined with the economic cumulative production of single well predicted by numerical simulation,
the number of wells developed and put into production in the new block is determined; finally, based on single well productivity
profile, the productivity scale of ZJS block is predicted. The results show that under the condition of the same production reserves, the
effective permeability, single well gas release radius, single well economic cumulative production considering water gas ratio and other
dynamic parameters have great influence on the final number of wells and production capacity scale in the new block. When evaluating
the production capacity scale of the new area, it should make full use of the classification and deep analogy of blocks with similar
geological conditions, so as to realize the rapid and effective evaluation of new blocks and lay the foundation for the efficient
development of blocks.

Keywords: tight gas block; rapid evaluation; recoverable reserves; capacity scale; comparative analysis; dynamic parameters;

numerical simulation
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Table 1 Comparison of parameters between Linxing
block and ZJS block

c R EIRE AU BEY G U=

m (MPa/100 m) % mD R/ % R /m
%24 1 400~1 900 0.94 10.58 1.80 51.4 4.8
7JS 1 500~2 000 0.93 12.13  1.24  50.2 5.8
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Table 2 Calculation results of economic recoverable reserves by RTA method in each section of adjacent area

J2 RIS BER/mD WAHE/m WK m Wk m LR SVTORRE PRETR
(10*m®) (10*m*®) fifR/ (104 m*)
T5 YD-1 1.270 / / / 3284.82 2016. 83 2016. 83
%2 YD-3 2.350 364 694 87 4124.50 2 653.47 2 653. 47
&3 YD-4 1.580 470 600 93 3 824. 89 2316.52 2316.52
&6 YD-5 0. 094 270 509 83 1669. 11 1 067. 84 1 053.16
&7 YD-8 0.102 351 411 43 1235.73 787. 06 740. 62
%8 YD-12 0. 045 181 246 89 878.95 512. 11 659. 60
FHETAR YD-13 / / / 5576. 14 3391.33 3391.33
THEFAER YD-14 0. 180 / / 3 494. 35 1 444.74 1 444.74
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Table 3 Calculation results of economically recoverable reserves and recovery factor in adjacent areas

0GIP/(10* m*)

Al KAt/ (10 m?)

PR

TR RTA RTA B (10'’) el s
+5 3 355.34 2016. 83 2 103. 50 2 060. 17 61.4
a1 4 431.91 2 653.47 2 843.57 2 850.35 64.31
) 4 431.91 2 653.47 2 843.57 2 850. 35 64.31
&3 3975.82 2316.52 2 498.90 2407.71 60. 56
%6 2 967.07 1 053. 16 1 879. 61 1 467.50 49.51
a7 1 964. 88 740. 62 1 051. 64 896. 13 45.61
&8 1752.55 659. 66 1341.99 1 027. 88 58.65
THETRZER 5 668. 81 3391.33 3 505. 44 3 448.39 60. 83
THRETREARR 3617.75 1 444.74 1 875.00 1 659. 87 45.88
LFTREZEGR 6 205.97 3 594.35 2 382.39 2 988.37 48.15
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Fig.3 Gas production prediction curve of single well with different gas-water ratio
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Table 4 Economic cumulative production data of each
development horizon under two conditions
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&2+ ET 1827.5 1395.4
B2+ET+E8 2 003.9 1531.2
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TS5+@2+E6+E T+E 8 2 490.5 1956.4
TS5+E2+83+RT7+88 2 706. 2 2148.9
T5+8 1+8 2+ 8 6+ 7T+5 8 2815.6 2154.4
T 5+ 2+ @ 3+ 6+ T+A 8 2 883.7 2279.2
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Table 5 Number of wells to be put into production
under different schemes
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