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Analysis of unsteady early period production forecast model for fractured horizontal wells
in shale gas reservoir
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Chengdu, Sichuan 610500, China)

Abstract: The property of low porosity and ultra—low permeability of shale gas reservoirs decide that only by the horizontal well
fracturing can we obtain the economic productivity, and the forecast of the production after fracture have a great influence on opti-
mal plan of treatments and economical estimation. On the basis of summarizing the previous researches, a novel model for produc-
tion forecast in the unsteady early period was established based on the corrected Warren & Root model and considered about the
desorption, slippage and stress sensitivity of micro fractures. Then the analytical solution for pseudo pressure was obtained by La-
place transformation and well-test method. Lastly, the practical production data was used to verify the accuracy of this model, and
the factors affecting production were analyzed. The conclusion showed that the computed value and actual value of average daily
production for single well in shale gas reservoir were similar to each other, demonstrating the validity of the model. Desorption and
slippage had noticeable effects on the production and it also revealed that desorption played an important role in gas output. Howev-
er, stress sensitivity could also affect the production in some extent, but the extent of the influence was less than that of desorption
and slippage. The conclusions were meaningful for the study of output mechanism of shale gas and early production forecast.
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Fig. 1 Staged fracturing physical model for horizontal wells
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Fig. 2 Schematic of unsteady seepage period for

early and late stages
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Fig. 3 Schematic of coordinates for horizontal wells
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Table 3 Basic parameters of shale gas reservoir
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Table 4 Parameters of hydraulic fractures

RS AEZERK/m AESEK/m  FAETEE/mm  BAEREE/m ARAEIeMr  AEREIML BHEEBER/pn’

1 136 126 2.5 110 80 110 2.1

2 123.3 133.3 2.4 110 90 80 2.2

3 121.7 131.7 2.4 100 85 105 1.8

4 137.9 127.9 2.5 120 70 80 2.3

5 119 125 2.5 120 110 115 1.9

6 138 121.6 2.4 130 90 90 1.7

7 114.3 124.3 2.6 110 85 96 22

8 126 136 2.5 110 110 80 2.1

9 133.3 123.3 2.4 110 80 90 2.2

10 131.7 121.7 2.4 100 105 85 1.8

11 127.9 137.9 2.5 120 80 70 2.3

12 125 119 2.5 120 115 110 1.9

13 121.6 138 2.4 130 90 90 1.7

14 124.3 114.3 2.6 75 75 2.2
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Fig. 5 Influence of desorption on production of well WH-1
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