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Preparation and Performance Evaluation of Cationic Polymer Chromium Gel
XU Yuande, GE Jijiang, SONG Longfei, ZHANG Yuhao, DU Xiaojuan
(College of Petroleum Engineering, China University of Petroleum (East China) , Qingdao, Shandong 266580, P R of China)

Abstract: In order to deal with the issue that high strength chromium gel always had high crosslinking speed, the formula of
plugging agent was optimized by selecting cationic polymer and using of alumina sol. The chromium gel plugging agent suitable for
deep profile control was developed and its performance was evaluated. The results showed that for acrylamide (AM)/
acryloyloxyethyltrimethylammonium chloride (DAC) binary copolymer organic chromium gel, the lower the cationic degree, the
longer the gelation time was. Alumina sol could effectively delay the gelation time of cationic polymer chromium gel and improve
its strength and long-term stability. The optimum formula of chromium gel system was 0.8% polymer Y5 with 5% cationic degree,
0.3% chromium acetate and 0.2% aluminum sol. The gelation time was 55 h at 90°C and the elastic modulus was 16.6 Pa, which
belonged to high-strength gel. The plugging agent had good injection ability and strong shear resistance. Meanwhile, it had strong
temperature and salt resistance, and its blocking rate could reach more than 96%. This plugging agent had long gelation time and
strong plugging performance, which could satisfy the requirements of deep profile control.

Keywords: chromium gel; cationic polymer; aluminum sol; gelation time; elasticity modulus; profile control
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Optimization and Application of Strong Plugging Drilling Fluid for Horizontal Well in Tight Oil of
Yanchang Oilfield
ZHANG Wenzhe'?, LI Wei'?, WANG Bo'?, LIU Yun’
(1. Research Institute of Shaanxi Yanchang Petroleum (Group) Co. Ltd, Xi’ an, Shaanxi 710075, P R of China; 2. Shaanxi Extra Low Permeability Oil
and Gas Exploration and Development Engineering Technology Research Center, Xi’ an, Shaanxi 710077, P R of China; 3. Exploration and
Development Technology Research Center, Yanchang Oilfield Company, Ltd, Yan’ an, Shaanxi 716099, P R of China)

Abstracts: In order to speed up the development of tight oil and improve the horizontal well drilling technology of tight reservoir in
Yanchang oilfield, meanwhile, aiming at the polyacrylamide potassium salt (K-PAM) polymer drilling fluid system used in the
current stage of Yanchang oilfield had shortcomings such as poor rheology, insufficient plugging and inhibition, the indoor
optimization of the commonly used fluid loss reducer, inhibitor, lubricant, plugging agent and other treatment agent was preferred
to obtain a formula of strong plugging type nano-polymeric alcohol water-based drilling fluid suitable for tight reservoir. Finally,
the drilling fluid was applied in the field. The results showed that the polymer fluid loss additive COP-FL could significantly
improve the water loss and wall-forming property of the system. The non-fluorescent anti-collapse lubricant FT342 had strong
inhibition. The liquid extreme pressure lubricant JM-1 had good overall lubrication effect. And blocking agent anhydrous polymeric
alcohol WJH-1 and nano-emulsion RL-2 could increase the drilling fluid blocking rate by 51.7%, which could enhance the wellbore
stability. The horizontal section strong plugging type drilling fluid system, whose formula was 4% sodium bentonite, 0.2% soda
ash, 0.4% K-PAM, 2% COP-FL, 1.5% FT342, 1.0% JM-1, 5% WIJH-1 and 3% RL-2, was applied to two horizontal wells in tight
reservoir of Yanchang oilfield. During the construction process, the system had good leakage prevention and sealing effect. The
mechanical drilling speed increased by 30% compared with the adjacent one, the construction period shortened by 35% , the
downhole accident rate reduced by 85.7%, and the drilling cost reduced by 34.7%, which provided effective technical support for
the excellent drilling of horizontal wells in tight reservoir of Yanchang oilfield.

Keywords: tight oil; horizontal well; strong plugging; strong inhibition; drilling fluid; Yanchang oilfield
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