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Quantitative relationship between gas recovery rate and stable production period of
abnormally high pressure gas reservoirs: a case study of B-P gas field on
the right bank of the Amu Darya
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Abstract; A great difficulty exists in predicting the production performance of abnormally high pressure gas reservoirs in the middle sec-
tion of Region B on the right bank of the Amu Darya. According to the actual situation of reservoirs, a model was established based on
material balance equation and gas-well productivity equation in combination with gas reservoir engineering analysis and numerical stimu-
lation method, so as to predict the stable production period of abnormally high pressure gas reservoirs. Through analyzing gas-reservoir
development process, the change laws of formation fluid characteristic parameters with the decline of gas-reservoir pressure were studied
to determine the eigenvalue of gas-reservoir pressure. The development of abnormally high pressure gas reservoir was divided into two
phases, i. e. » high pressure stage and constant pressure stage. Moreover, piecewise [unction was used for solution of the prediction
model, so as to obtain the quantitative relationship between gas recovery rate in dilferent stages and the recovery degree at the end of
stable production period. On this basis. rapid prediction of stable production period was achieved in the case of different gas recovery
rates. This method was applied to B-P gas reservoir for mutual, and validated with numerical stimulation results. The absolute error of
prediction on stable production period was less than 2%, able to meet the requirement of engineering calculation accuracy. Meanwhile,
this equation is also available in output prediction during the depletion period of abnormally high pressure gas reservoirs,
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Table 1 Components concentration of formation fluid
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Fig.1 Relationship between characteristic parameter (e) of

the formation fluid and the pressure in B-P gas

reservoir
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Fig.3 Mechanism model of the B-P gas reservoir
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Table 2 Predictions of plateau duration with numerical

simulation method

FKEEE/ % FErEW AR S/ MPa far=f]/a
1.
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5.0 12.7 13.3
6.0 14.0 10.5
7.0 15.2 8.5
8.0 16. 0 7.1
9.0 17.0 5.9
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Table 4 Comparison of the plateau duration predicted with

Formula (11) and with numerical simulation
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%  IEJI/MPa BBl ASCEE R#E

2.0 8.34 39.73 39.27 -1.16%
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Fig.4 Production performance predictions with the

quantitative relation
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