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Low Damage Recyclable Clean Fracturing Fluid System Suitable for Tight Reservoir
DENG Changsheng'?, ZHAO Youxing’, SU Mingjian‘, CAI Yongji’
(1. College of Earth Science and Engineering, Xi’ an Shiyou University, Xi’ an, Shaanxi 710065, P R of China; 2. Shaanxi Key Laboratory of
Petroleum Accumulation Geology, Xi’ an, Shaanxi 710065, P R of China; 3. Shale Oil Production Capacity Construction Project Team, Changqing
Oilfield Company, Qingyang, Gansu 745400, P R of China; 4. The 12th Oil Production Plant, Changqing Olfield Company, PetroChina, Qingyang,
Gansu 745400, P R of China; 5. The Second Oil Production Plant, Changging Oilfield Company, PetroChina, Qingcheng, Gansu 745100, P R of
China)

Abstract: In order to reduce the cost and environmental pollution risk of fracturing operation in tight sandstone reservoir, and
improve the utilization efficiency of fracturing fluid, a new composite surfactant (GEMR-2) was prepared by using fatty acid,
dimethylaminopropylamine, dichloroisopropanol, non-ionic surfactant, multi-component organic solvent, etc. It was compounded
with organic acid salt regulator to obtain a low damage recoverable clean fracturing fluid system suitable for tight reservoir. The
comprehensive properties of fracturing fluid, such as sand carrying property, gel breaking property, damage to core and
recyclability, were evaluated in the laboratory. Finally, the fracturing fluid was successfully applied in the field. The results showed
that the fracturing fluid system had good temperature resistance and shear resistance, and the viscosity could still reach more than
50 mPa-s after shearing for 120 min at 80 ‘C and 170 s™. The fracturing fluid had strong sand carrying capacity and could break the
gel quickly. The residue content of the gel breaking fluid was less than 1.5 mg/L, and the interfacial tension was low. The damage
rate of fracturing fluid to the permeability of natural core after gel breaking was less than 5% , indicating low damage. The
fracturing fluid repeatedly prepared with gel breaker still had strong temperature resistance and shear resistance, and had good
recyclability. The construction process using low damage recyclable clean fracturing fluid system in ZM-12 well was successful.
The fracturing stimulation effect was remarkable, the repeated liquid mixing performance of on-site flow-back fluid was good, and
a great deal of water resource was saved.

Keywords: tight reservoir; low damage; recyclable; clean fracturing fluid; composite surfactant
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