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Analysis of Factors Affecting Pressure Prediction Accuracy and Model Selection
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Abstract: Most of the deep condensate gas fields under development in China are characterized by high temperature , high pressure,
and complex phase behaviors. Due to the constraints of testing cost and safety , direct measurement of downhole pressure is not feasible,
and therefore , multiphase pipe flow models suited to high pressure and high temperature (HPHT) condensate gas wells are required to
predict bottomhole pressure according to wellhead data. To clarify the applicability differences of multiphase wellbore flow models for
pressure prediction in HPHT condensate gas wells and establish a rational basis for model selection, this study analyzes the phase be—

havior evolution across the dew point and the flow pattern transitions under high pressure conditions, compares the applicability of
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black—oil and compositional models, and evaluates four mechanistic models and five empirical models through case studies. The results indi-

cate that for the seven case wells, the average error of mechanistic models is only 1.76% in deep wells, lower than that of empirical models;in

conventional wells, the average errors of both model types exceed 10%. The multi—fluid mechanistic model corrected by high pressure flow ex—

periments and field test data, combined with compositional models accounting for the effect of polar water, can better capture condensate drop—

out, liquid holdup variation, and are thus more suitable for HPHT condensate gas well pressure prediction. This study provides important refer—

ences for improving and applying prediction methods of wellbore pressure profiles and bottomhole pressure in HPHT condensate gas wells.
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Fig. 2 Comparison of predictions based on compositional and

black—oil models
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Fig. 3 Experimental results of gravity and friction pressure drop

gradients in cases of different superficial gas velocities
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Tab. 1 Comparison of three main multiphase flow mechanistic models
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Tab. 2 Basic data of case wells
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H-1 ®HJH 119 7375 70 3438 59 6934 —  — 146.07 166.00 90.00 15 22 6284 120.5

H-2 ®HH 119 7610 89 4951 70 7278 —  — 1443 161.00 87.00 18 19 5766 1152

H-3 HEH 119 7440 89 3965 70 5456 59 7103 1457 162.00 104.00 22 45 7477 133.7

T-1 HIF 119 8166 89 3895 70 5912 59 7821 170.5 174.00 126.00 21 51 4657 1643

M-1 FHIH 119 2597 59 2490 — @ — —  — 2820 63.48 18.64 22 — 13942 24.56

K-8 HIHF 119 3677 70 1712 59 3540 —  — 4550 88.90 1340 18 20 3189 31.80

Q-1 B 119 4286 89 3957 —  — —  — 3904 98.00 2250 21 — 5131 35.70
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Tab. 3 Fluid composition data of wells
e LAY R ol
2=
C1 Cc2 C3 iC4 nC4 iC5 nC5 Ccoé c7 Cc8 (0 c10 C10+ H,0 Co, N,
H-1 83.25 3.73 088 028 026 0.17 0.14 0.72 042 0.18 029 0.34 0.80 7.04  0.55 0.95
H-2 93.17 4.15 094 025 021 0.09 0.05 — — — — — — — 0.31 0.73
H-3 87.65 0.87 095 026 023 0.06 — — — — — — — — 424 224
T-1 9336 3.07 0.63 0.18 0.21 0.10 0.08 0.13 0.13 0.11 0.10 0.15 1.13 — 0.04  0.58
M-1 89.57 4.10 1.02 0.35 0.37 022 025 0.15 — — — — — — 0.04 3.92
K-8 86.67 5.12 1.82 046 0.66 0.27 0.34 — — — — — — — 0.23 4.23
Q-1 89.32 460 149 041 0.56 0.18 068 028 — — — — — — 0.40  2.09
x4 BETNIRE
Tab. 4 Prediction errors of models
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Fig. 6 Comparison of prediction accuracy of various models in HPHT gas wells
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