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Abstract: In applying guar gum fracturing fluid in low-temperature reservoirs, serious reservoir damage can occur due to low
gel-breaking and flow-back efficiency of the fracturing fluid. In this study, a special enzyme breaker for guar gum fracturing
fluid used in low-temperature reservoirs was developed ,using Bacillus licheniformis GD-551 by a fermentation method. The res-
ervoir adaptability of the enzyme gel breaker was tested, and its gel breaking performance was compared with a conventional
breaker (NH,),S,0; under different conditions. The influences on reservoir damage of the two breakers were also investigated
using laboratory matrix core via visual fracture model experiments. The results show that the enzyme breaker can be applied at

temperature of 30-60 °C, pH value of 5.5-8.0, and with salinity less than 84 ¢/I.. Under low temperature conditions, the gel
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breaking efficiency of the enzyme breakercan reach to more than 95% after reaction with the guar gum fracturing fluid for 4

hours, and the residue content generated was lower than the industry standard of 600 mg/L. At the same conditions, the gel

breaking efficiency of (NH,),S,0; was less than 15%, and its residue content was more than 77% higher than that of the en-

zyme breaker. After the reaction of the enzyme breaker with the fracturing fluid, the reverse injection pressure of the matrix and

fracture became lower, and the reduction in permeability and conductivity was smaller. The damage caused by the enzyme to

the matrix permeability and the conductivity of the fracture proppant layers was far less than that of (NH,),S,0,.

Keywords : low-temperature reservoir; reservoir damage; guar-based fracturing fluid; enzyme breaker; visualization experi-
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Fig.1 Sketch map of core displacement process
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Fig.2 Diagram of visual crack structure
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Fig.3 Breaking rate of enzyme under different

temperature and pH value conditions
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Fig.4 Breaking rate of enzyme under different

salinity conditions
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Table 2 Comparison of breaking rate between enzyme
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Fig.9 Reverse injection pressure before and after gel breaking at 40 °C
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