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Water exit prediction while drilling from mid-shallow formation during
gas drilling in Heba area, northeast Sichuan
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Abstract; Taking the mid-shallow of sand-shale formation in Heba area in northeast Sichuan as the main research object, the
technology characteristics of the tools which were used to obtain the formation parameters information while drilling were ana-
lyzed based on the logging-while-drilling technology. The methods of predicting formation water exit layer were studied. And
the quantitative prediction model of water yield of air drilling was established. The results show that the formation water exit
layer can be predicted well by using this proposed method. Gas drilling effect is affected and limited by formation water exit.
Under the conditions of commonly well bore and gas equips, the maximum water carry-overs of gas drilling and foam drilling
are less than 3 and 10 m’/h respectively. The shallow formation with depth being less than 1. 0 km and Shaximiao formation
adopt gas drilling. Qianfoya formation adopts atomization drilling or foam drilling, and Ziliujing formation and Xujiahe forma-
tion adopt near-balance drilling with aerated drilling fluid or water base drilling fluid.
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Table 1 Forecast information collecting system of water exit while drilling
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Fig.1 Sketch map of formation plane radial flow
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Table 2 Basic formation parameters and information

obtained while drilling of well Heba 1
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GR/API (Q+m)
2.682 38.39718  76.40 25.43 0.40 119. 10
2.683 40.48760  54.57 27.76 5.91 165.72
2.684 43.48988  54.80 28.13 7.82 153. 54
2.685 39.30650  47.37 27.56 10. 08 159. 14
2.686 40.17518  59.80 30.49 4.81 205.72
2.687 44.20616  51.79 25.69 8.19 146. 41
2.688 40.31234  53.19 23.69 6.77 149. 48
2.689 40.34790  51.84 28.93 5.37 139. 67
2.690 39.09822  55.58 21.02 5.49 120. 09
2.691 41.69410  53.77 24.93 5.01 144. 08
2.692 39.40556  58.90 26.27 2.30 158. 04
2.693 45.75810  54.33 24.24 6. 14 231.44
2.694 42.68978  56.28 25.79 8.12 99.75
2.695 38.17620  53.03 20. 54 4.20 331.24
2.696 39.37508  55.90 24.32 2.30 165.91
2.697 42.38498  46.98 22.62 6. 64 113. 60
2.698 39.25316  50.69 28. 56 4.99 104. 04
2.699 39.39032  67.72 25.09 1.44 58.67
2.700 44.42460  56.00 24. 86 4.93 100. 16
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Fig.2 Result of formation water exit prediction
in 2. 680 ~2.700 km of well Heba 1
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Table 3 Analysis of prediction of water yield while drilling in well Heba 1
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