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Preparation and Performance Evaluation of Solid-free Constant Rheological Drilling Fluid with Reservoir

Protection for Deep-water Drilling
CHEN Liang', YOU Fuchang*, ZHOU Shusheng’, HOU Shanshan’
(1. East China Petroleum Engineering Company, Ltd, Sinopec, Zhenjiang, Jiangsu 212000, P R of China; 2. School of Petroleum Engineering,
Yangtze University, Wuhan, Hubei 430100, P R of China; 3. Jingzhou Jiahua Technology Company, Lid, Jingzhou, Hubei 434000, P R of China)

Abstract: In the drilling process of deep-water oil and gas fields, due to the low temperature near the bottom mud line, it is easy to
appear thickening, plugging and slurry running of drilling fluid. In order to solve the problem, the thermosensitive thickening
copolymer (ASSN) was prepared from acrylamide, N-vinyl caprolactam, divinylbenzene and sodium allyl sulfonate. Then the flow
pattern regulator with constant rheological properties at low temperature was prepared by mixing ASSN with fenugreek gum. The
solid-free constant rheological drilling fluid with reservoir protection for deep-water drilling was prepared by mixing flow pattern
regulator with other treatment agents. The performance of ASSN, flow pattern regulator and drilling fluid was evaluated. The results
showed that the critical association temperature of ASSN solution was 27 “C. When 0.5% ASSN and 0.3% fenugreek gum were
used as flow pattern regulators, the viscosity of the aqueous solution was stable in the range of 4—60 °C. The flow pattern
regulator played a good role in regulating the rheology of drilling fluid at low temperature. The weighting agent had little effect on
the control ability of drilling fluid at low temperature. The flow pattern regulator had good compatibility with other treating agents
of drilling fluid. The drilling fluid had good anti-fouling performance, inhibition performance, lubrication performance and
reservoir protection performance, which could meet the requirements of field drilling.

Keywords: solid-free; constant rheology; deep-water drilling ; water-based drilling fluid ; reservoir protection
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