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Relationship between Molecular Structure and Properties of Anti-dilution Fluidity Regulation System

Based on Molecular Simulation
WANG Zenglin', SHI Shubin’, TIAN Yuqin®, LIU Ximing®, HU Qiuping’, WANG Jie’
(1. Shengli Oilfield Branch Company, Sinopec, Dongying, Shandong 257000, P R of China; 2. Research Institute of Petroleum Engineering
Technology, Shengli Oilfield Branch Company, Sinopec, Dongying, Shandong 257000, P R of China; 3. Sichuan Guangya Polymer Chemical
Company Ltd. ,Chengdu, Sichuan 610500, P R of China)

Abstract: In Shengli oilfield, the reservoir heterogeneity is intensified in the extra-high water-cut period, so the effective control
system must be used to realize the deep control of the formation. The field test of the existing control system SP-01 in the Gudong
test area failed to achieve the expected effect, so it is urgent to conduct research on the molecular structure optimization and
improvement of the existing control system. Traditional manual design is time-consuming and costly in the synthesis and
verification methods. In this paper, the regulation mechanism was furtherly understanded using the computer molecular simulation
method, the relationship between the molecular structure of polymer and the fluid mechanics volume or intermolecular interaction
energy was studied and the optimal molecular structure was obtained. Moreover, the polymer NSP-02 was synthesized according to
the optimal simulated results, and the viscosity-increasing ability of the new synthetic polymer NSP-02 was compared with that of
SP-01. The molecular simulation results showed that it was not a simple linear relationship between the molecular structure of
polymer and the fluid mechanics volume or intermolecular interaction energy. The optimal molecular structure of polymer should be
determined according to the change of the polymer molecular weight, the hydrophobic carbon chain length and micro block length.
The molecular weight and viscosity-increasing ability of the new synthetic polymer NSP-02 in the laboratory were both stronger
than that of the polymer SP-01. The indoor experimental verification results are consistent with the computer molecular simulation
results, so the computer molecular simulation can be faster and more effective to guide artificial synthesis.

Keywords: molecular dynamics simulation; hydrophobically associating polymer; solution property; radius of gyration;

molecular-interaction energy
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Influence of ASP Flooding on Physical Properties of Third Class Reservoir——Based on Neural Network

Model
ZHANG Xiaoqin', SHU Zheng’, LIANG Xuwei’, YE Zhongbin®
(1. Exploitation and Development Research Institute, Daging Oilfield Company, PetroChina, Daging, Heilongjiang 163000, P R of China; 2. State
Key Laboratory of Oil and Gas Reservoir Geology and Exploitation, Southwest Petroleum University, Sichuan , Chengdu 610500, P R of China)

Abstract: The alkali/surfactant/polymer (ASP) flooding can enhance oil recovery significantly. Understanding the influence of
ASP flooding on reservoir physical properties is helpful to realize the application of this technology in third class reservoir. By
measuring the porosity, permeability and pore distribution parameters of third class reservoir cores before and after ASP flooding,
the influence of ASP flooding on physical properties of third class reservoir was analyzed qualitatively. On the basis of experiments,
the prediction model of reservoir physical property of ASP flooding was established by using neural network model to characterize
quantitatively the physical property of the third class reservoir in ASP flooding process. It was revealed that the reservoir physical
properties gradually become worse in the order of Il A, Nl B and Il C. The ASP flooding could improve the permeability of
reservoir with good physical properties in the early stage of injection, while the reservoir with poor physical properties will be
damaged quickly.

Keywords: third class reservoir; ASP flooding; physical properties; reservoir damage; neural network
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