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Corrosion Mechanism and Performance Evaluation of Inorganic Blockage by Neutral Chelating System
QU Ming'?, HOU Jirui', WU Weipeng', WANG Yuanzheng’, XIAO Lixiao', ZHAO Baoshun’, WANG Heng’
(1. Unconventional Oil and Gas Science and Technology Research Institute, China University of Petroleum, Beijing 102249, P R of China; 2. Sanya
Offshore Oil and Gas Research Institute, Northeast Petroleum University, Sanya, Hainan 572024, P R of China; 3. Jidong Oilfield Company, CNPC,
Tangshan, Hebei 063000, P R of China; 4. SPT Energy Group Inc, Beijing 100032, P R of China; 5. Beijing DM Oilfield High-Tech Company, Lid,
Beijing 100102, P R of China)

Abstract: Conventional acidizing techniques for carbonate reservoirs are prone to water lock, corrosion of tubular columns and
wellbore scaling during production, resulting in reservoir damage and reduction of reservoir capacity. Aiming at this problem, the
neutral chelating system was made by adding a small amount of Na,SO; with ethylenediaminetetraacetic acid (EDTA) and
polyacrylic acid (PAA) as the main components, fused and filtered by deionized water, ground and crushed by dehydration at
120 C, and activated by roasting at 500 ‘C . The dissolution and corrosion performance of the neutral chelating system was
evaluated. The results showed that the system had good corrosion resistance to Ca’ inorganic clogs, with the corrosion rate reaching
95% within 24 h at room temperature. It had good corrosion inhibition to N80 grade steel, with the maximum corrosion rate of 4.45
g/(m*+h) at 90 ‘C after 12 h standing. The average corrosion rate of natural carbonate cores was more than 70%. Based on the
inhibition of secondary precipitation of metal ions and improvement of permeability, the neutral chelating system had low corrosion
damage to oil casing and could remove inorganic salt scale in the formation without rejection, which would not cause secondary
damage to the formation and was suitable for scaling removal of oil wells with mainly carbonate scale.

Keywords: acid plugging removal; carbonate reservoir; inorganic blockage; chelating agent; dissolution rate

( F4%55204 70, continued from p. 204)

Highly Efficient Degradation Gel System for Drilling and Plugging of Ultra-deepwater Fractured Reservoir
LIU Shuyjie', XU Yilong', SONG Lifang’, MENG Renzhou™*, WANG Chengwen®

(1. Hainan Company of CNOOC (China) Company, Lid, Haikow, Hainan 570311, P R of China; 2. College of Petroleum Engineering, China
University of Petroleum (East China) , Qingdao, Shandong 266580, P R of China; 3. CNPC Engineering Technology R & D Company, Ltd , Beijing
102206, P R of China)

Abstract: The fracture of granite reservoir in Yongle ultra-deep water block of South China Sea is 1developed, the leakage of
drilling fluid is serious, and then the plugging and reservoir protection of fractured reservoir cannot be balanced. Aiming at these
difficult problems, a high-efficiency degradation gel plugging system was constructed. The dynamic covalent borate ester bonding
cross-linking agent was made from methylboronic acid, methylphosphonic acid and sodium hydroxide, which was cross-linked
with polyvinyl alcohol and xanthan gum in a controlled time by dynamic covalent bonding to form a gel plugging system with high
strength. The gel formation time, plugging performance, rheology, pollution resistance, degradability and reservoir protection of
gel plugging system were studied. Finally, the gel plugging system was applied to the plugging of fractured formation in the field.
The results showed that the dynamic covalent borate ester bond cross-linker was prone to bond breakage in low pH environment
under the action of peroxide gel-breaker, indicating good degradation performance. The highly efficient degradation gel plugging
system had adjustable gel formation time and strong plugging ability. For a simulated core with a fracture width of 3.5 mm, the
bearing pressure at 110 ‘C was up to 5.8 MPa. The gel had good flowability and thixotropy before curing. The gel plugging system
had a short breakage time of 6.1 h in 6% potassium persulfate solution with pH of 4. The residual viscosity was low after gel
breakage, which helped to protect the reservoir during the process of leak prevention and plugging in fractured reservoir drilling,
and then achieved the goal of both leak prevention and plugging and reservoir protection in the drilling process of ultra-deep water
fractured oil and gas reservoir.

Keywords: polymer; gel; plugging agent; ultra-deep water fracture; dynamic covalent cross-linking; reservoir protection
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