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Table 1  The range of input parameters used to develop the WNN model

w/k<t +1) :wjk(t> -n

pressure temperature gas composition C, /% cation molality C /(mol/kg)
parameter -

p/MPa T/K N, CH, Na* and K*  Ca®" and Mg®*
max. value 60.05 175.00 75.03 80.00 4.95 5.00
min. value 0.04 5.25 0.00 0.00 0.00 0.00

T Y R 2 N 2 A S B R R s ] B AR RS B 6 R AR AR R A T A — T A PR A A
[0.05,0.95 JJE N, IH—fb AT .
_0.9(P-P,,)

+ 0.05 6
Pmax - Pmin ' ( )
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Table 2  Statistical results of different wavelet models

Myap 7/ (mN/m) Myare /% My / (mN?*/m?) R?
model 1 1.60 4.40 4.13 0.977
model 2 1.23 3.30 2.30 0.988
model 3 1.23 3.28 2.28 0.988
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Fig. 3 Comparison between the calculated IFT and the experimental data for prediction datasets
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Table 3 Statistical results of different prediction models

My, 7/ (mN/m) Myaps /% My 7/ (mN2/m?) R?
Li et al.['?] 2.84 8.02 12.41 0.756
BP-neural network 1.28 3.34 3.14 0.875

WNN 1.23 3.30 2.30 0.988
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Prediction of Interfacial Tension Between CO, and
Brine With the Wavelet Neural Network Method

JIANG An'?, LIU Ping-li’, LI Nian-yin’, ZHANG Yun-fei', DU Xin-wei’
(1. CNOOC EmnerTech-Drilling & Production Co., Tianjin 300452, P.R.China;
2. Southwest Petroleum University, Chengdu 610500, P.R.China;
3. West-East Gas Pipeline Company of CNPC, Changzhou, Jiangshu 213251, P.R.China,)

Abstract: Interfacial tension (IFT) between CO, and formation water is one of the most im-
portant parameters for CO, capture and storage, for it controls the transport properties of both
phases in the formation. In order to rapidly and accurately predict the IFT of the CO,-brine sys-
tem, 1 677 sets of measured IFT data from previous studies were acquired. A wavelet neural
network ( WNN) prediction model was proposed in view of 6 parameters including the pres-
sure, the temperature, the CH, molality and the N, molality in CO, gas, the monovalent cation
(Na' and K*) concentration and the bivalent cation ( Ca** and Mg** ) concentration. The simula-
tion results show that a 3-layer (6-16-1) WNN model comes out of 839 data as the training data-
sets. The mean absolute error (M,,,) , the mean relative error (My,,.) , the root mean squared
error (M, ) and the determination coefficient (R*) of the WNN model were 1.23 mN/m, 3.30% ,
2.30 mN?/m” and 0.988, respectively. The performance of the WNN model was further com-
pared with one newly proposed multivariate fitting model and the BP neural network model.

The comparison results suggest that the WNN model is better than the other 2.

Key words: wavelet neural network; interfacial tension; CO,-brine system
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