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Dew point pressure prediction model of condensate gas reservoir based on alternating
conditional expectation transform
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(1.State Key Laboratory of Oil and Gas Reservoir Geology and Exploitation, Southwest Petroleum University,
Chengdu, Sichuan 610500, China; 2. Research Institute of Exploration and Development, PetroChina Tarim Oilfield Company,
Korla, Xinjiang 841000, China)

Abstract: The efficient development of condensate gas reservoirs requires accurate fluid phase properties data, among which
accurate prediction of dew point pressure is an important issue in the development of condensate gas reservoirs. In order to solve
the problem of low accuracy of traditional prediction methods for dew point pressure of condensate gas reservoirs, based on
optimization theory and applied statistical analysis, and by fitting measured data, a non—parametric regression model determined by
alternating conditional expectation transformation (ACE) is proposed, and an explicit correlation of dew point pressure with
statistical significance is obtained. Based on Pearson correlation analysis, the independent variables of the model are gas reservoir
temperature, mole fraction of (C,, C;—Cs, C.), and molecular weight and relative density of C;.. The potential function relation
between independent and dependent variables is analyzed by 27 sets of experimental data for published dew point pressure, and 9
groups of measured dew point pressure data of TLM oilfields are predicted. The results show that the model has high precision and
good generalization ability. The average absolute relative deviation (AARD) of model regression is 2.16 %, and the predicted AARD
is only 4.8 %. The maximum absolute relative deviation (ARD) is 9.21 % and the minimum is 0.34 %. This study provides a
reference method for dew point pressure prediction of condensate gas reservoirs.
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Table 1 Experimental data of dew point pressure in condensate gas reservoirs
. e . . . % R JJ/MPa
T/K x(C)/% x(C=Co)/% x(C7)/% M(Cs.) .. SR (i O ARD  AARD
377.55 74.95 11.68 241 134 0.775 37.93 39.07 3.01%
410.15 71.87 18.82 7.42 152 0.790 36.85 39.03 5.93 %
405.65 94.75 1.14 0.21 174 0.821 43.99 43.78 0.47 %
396.95 86.86 4.08 0.56 124 0.759 39.51 37.90 4.08 %
410.75 95.57 0.77 0.30 205 0.847 46.95 47.34 0.83 %
419.05 70.39 9.15 10.93 144 0.788 38.75 39.07 0.84 %
423.77 77.34 9.04 11.11 153 0.799 41.64 41.63 0.03 %
379.85 79.64 8.09 591 142 0.782 43.9 44.88 2.23%
377.55 88.2 8.32 1.49 172 0.805 43.41 45.45 4.69 %
378.45 84.96 6.50 3.38 143 0.787 4433 44.24 0.20 %
376.15 65.59 15.14 6.42 138 0.762 42.14 42.37 0.55 %
384.85 84.26 3.59 1.26 145 0.805 40.87 40.97 0.23 %
377.15 74.09 13.40 5.60 154 0.804 43.33 43.34 0.03 %
375.15 81.99 7.45 3.84 152 0.802 45.28 44.13 2.54% 2.16%
410.15 70.38 14.93 9.84 189 0.827 44.13 43.46 1.53 %
390.15 74.56 7.81 2.67 131 0.772 35.77 37.31 431 %
418.15 63.70 21.52 10.10 147 0.792 38.19 37.33 2.24 %
376.95 82.67 7.72 4.62 139 0.782 46.28 44.64 355%
389.15 74.95 15.54 6.98 197 0.823 50.47 48.45 4.01 %
392.15 71.6 9.76 3.95 143 0.783 40.77 38.68 5.13%
387.05 86.33 431 1.01 136 0.804 39.83 39.61 0.55 %
412.05 75.10 14.01 6.25 228 0.844 47.67 48.29 1.29 %
376.95 84.32 6.38 3.65 159 0.795 45.57 45.99 0.92 %
378.15 72.94 8.67 291 124 0.759 36.93 37.74 2.19%
389.95 85.43 391 1.08 136 0.777 39.34 40.70 3.46 %
378.15 86.62 8.86 2.39 144 0.783 45.08 43.63 321 %
399.85 94.22 1.17 1.07 166 0.801 44.69 44.62 0.15 %
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Fig. 2 Optimal transformation of independent variables determined by ACE and fitted polynomials functions
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#2 ACEREAKERH
Table 2 Equation coefficients of ACE Model

n x B B B, B, B. B. B,
1 2.60x10° -3.09x107 12.2 1.60x10°
2 Ci -5.88x10° 1.47x10™ -1.13 26.5
3 Co—Cs -3.30x10” 2.61x107 -8.00x10™* 1.16x107 -7.51x10” 1.08x10™! 4.03x10™
4 Co. 8.93x10™ -2.00x107 1.33x10™ -6.61x10" -9.93x10"!
5 MC. -5.91x10* 4.21x107 -1.11x107 1.31 -59.6
6 I'Cy. -1.17x10° 3.76x10° —4.54%10° 2.43x10° -4.88x10"
F3 ARSI R E NIRRT R
Table 3 Prediction results of dew point pressure of condensate gas reservoirs for non—sample data
#2SUJE ) /MPa
T/K 2(C%  x(C=Co)/% x(Cr) 1% M(Cy.) I(c.) TRl BE ARD  AARD
397.15 96.55 2.09 0.17 150.15 0.79 47.67 43.75 8.23 %
402.40 95.80 2.83 0.42 150.97 0.79 45.28 42.51 6.11 %
407.25 87.48 10.01 1.17 133.96 0.77 40.87 37.11 9.21 %
405.55 87.94 9.46 1.17 137.16 0.77 40.77 38.02 6.74 %
400.15 87.85 9.71 1.06 153.38 0.79 39.83 39.70 0.34% 4.80%
401.95 87.77 9.54 1.28 150.54 0.79 37.93 39.18 3.30 %
407.02 88.59 8.96 0.60 123.54 0.76 36.85 35.44 3.83%
408.20 88.21 9.27 0.99 132.82 0.77 35.77 36.89 3.14%
409.25 87.97 9.61 1.15 140.25 0.78 38.19 37.30 2.34 %
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