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Molecular Simulation, Synthesis and Performance Evaluation of Film-forming Sand Control Agent
SONG Jinbo', WANG Lushan’, LI Changyou', WU Mingming', WEI Qingcai'
(1. Research Institute of Petroleum Engineering Technology, Shengli Oilfield Branch Company, Sinopec, Dongying, Shandong 257000, P R of China;
2. Shengli Oilfield Branch Company ., Sinopec, Dongying , Shandong 257000, P R of China)

Abstract: The effective period of film-forming sand control agent depended on the molecular adsorption performance onto the
surface of reservoir rock. In order to prolong the effective period of film-forming sand control agent, the adsorption performance of
some cationic compounds onto the rock surface was simulated by combining molecular simulation with Monte Carlo method.
According to the results of molecular simulation, the amphiphilc cationic polymer was designed and synthesized as a new
film-forming sand control agent. The erosion resistance performance of film-forming sand control agent was studied, and it was
implemented in Shengli oilfield. The results of simulation computation showed that hexane diacid monomer (HDA) and
cyclohexane diamine monomer could not be well dissolved in water, but could be well dissolved in oil. HDA-DM1 polyamide chain
had relatively good adsorption performance with —56.34 kcal/mol adsorption energy on the surface of quartz, indicating good
thermal and mechanical performance. The core flooding experiment results showed that HDA-DM1 had good wash-resistant ability
which was 3 times higher than that of standard requirement. The film-forming sand control agent was applied on 10 wells
successfully, the sand control effect was obvious and the sand control life extended.

Keywords: film-forming sand control agent; molecular simulation; amphiphilic cationic polymer; adsorption energy
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Performance Evaluation of Emulsion Polymerization Gel Control System
YI Wenjun'**, LIU Wenhui', LI Xiang’, TIE Leilei*, HOU Jirui'"**, ZHAO Fenglan'>*
(1. Research Institute of Enhanced Oil Recovery, China University of Petroleum (Beijing) , Beijing 102249, P R of China; 2. Key Laboratory of Marine
0il & Gas Reservoirs Production, Sinopec, Beijing 102249, P R of China; 3. Key Laboratory of Petroleum Engineering (Ministry of Education) , Beijing
102249, P R of China; 4. China Oilfield Services Limited, CNOOC, Tianjin 300450, P R of China)

Abstract: In order to improve the oil displacement efficiency of offshore oilfields and meet the operational requirements of offshore
platforms, an emulsion polymer gel system suitable for deep flooding of offshore oilfields was obtained by measuring the viscosity
of emulsion polymer solution and gel system with time. The sealing performance and oil displacement effect of the emulsion
polymer gel were studied by a sand-filling model plugging experiment with a length of 1 m and a homogeneous core flooding
experiment. The results showed that the stability of the emulsion polymer was good, and the viscosity retention was 71.15% after
the solution was placed for 31 days. The polymer gel consisting of two phenolic cross-linking agents and an emulsion polymer had a
gelation time of 8 days and a gelling viscosity of 911 mPa-s indicating good stability. When the injection rate of water flooding and
polymer flooding was 5 m/d, the plugging effect of the sand filling model was relatively good, and the plugging rate along the sand
pack was more than 90%. In the core flooding experiment, the recovery degree increment of the core with a permeability of 5000x
107 um* was 12.46% and 3.83% higher than that of 1000x 10~ pm* and 3000 10~ um®. Therefore, the polymer gel system could
enter the deep part of the reservoir to achieve deep adjustment and drive under high permeability conditions, and improve the effect
of water flooding.

Keywords: emulsion polymer; weak gel; plugging performance; profile control
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