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Applicability of Nitrogen Foam Profile Control and Flooding Technology in Y Reservoir of Xinjiang Oilfield
WANG Jian', HUANG Weihao’, ZHAO Yunhai', ZHANG Yu', WANG Danling’, ZHANG Liwei’
(1. State Key Laboratory of Oil and Gas Reservoir Geology and Exploitation, Southwest Petroleum University, Chengdu, Sichuan 610500, P R of
China; 2. Xinjiang Petroleum Company Limited, China National Aviation Fuel Group, Urumgqi, Xinjiang 830013, P R of China; 3. Engineering
Technology Research Institute, Southwest Oil and Gas Field Company, PeiroChina, Chengdu, Sichuan 610017, P R of China; 4. Shenzhen Branch,
CNOOC (China) Company Limited, Shenzhen, Guangdong 518054, P R of China; 5. Engineering Technology Research Institute, Xinjiang Oilfield
Company , PetroChina, Karamay , Xinjiang 834000, P R of China)

Abstract: According to the strong heterogeneity characteristics of Y reservoir in Xinjiang oilfield and the characteristics of low
production degree and high water cut in the development profile, the formula of nitrogen foam system suitable for water injection
preparation was selected. The reservoir adaptability of the foam system, the performance of the reservoir under temperature and
pressure and the influence of bacteria on the foam performance were evaluated, the rheology of the foam was studied, and the oil
displacement effect under different permeability ratio was analyzed by physical simulation. The results showed that the foam volume
of the selected nitrogen foam system was 530 mL, the foam half-life was 167 min, and the composite index was 66 382 mL - min,
which indicated that the nitrogen foam system had good reservoir adaptability. The nitrogen foam system exhibited typical shear
thinning, and the addition of foam stabilizer could significantly increase the viscosity of the foam system, but it would not affect its
flow in the formation. The viscosity modulus of nitrogen foam was higher than the elastic modulus (G"/G'>1) in the frequency
range of 0.1—10 Hz, exhibiting good viscous behavior and a certain elastic behavior. It could be seen from the core flow
experiment that the diversion rate of high-permeability cores increased with the increase of the permeability max-min ratio in the
water flooding stage, and the low-permeability cores could not be started effectively when the permeability max-min ratio was
11.53. In the foam flooding and subsequent water flooding stages, the efficiency of the low-permeability cores first increased and
then decreased with the increase of the permeability max-min ratio. When the permeability max-min ratio was 8.67, the oil
displacement efficiency of the low-permeability cores was increased to the maximum value of 44.97%.

Keywords: reservoir heterogeneity ; nitrogen foam; bacterial; rheological properties; core flow experiment
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Non-crosslinked Associative Clean Fracturing Fluid System for Imbibition Oil Recovery
REN Hongda', XU Chengjun’, SUN Xize', PU Di’, DONG Jingfeng', GUO Yongjun™*
(1. Engineering Technology Research Institute, Xinjiang Oilfield Branch Company, PetroChina, Karamay, Xinjiang 834000, P R of China; 2. State
Key Laboratory of Oil and Gas Reservoir Geology and Explottation, Southwest Petroleum University, Chengdu , Sichuan 610500, P R of China; 3. College
of Chemistry and Chemical Engineering , Southwest Petroleum University, Chengdu ,Sichuan 610500, P R of China)

Abstract: In order to further improve the recovery of imbibition fracturing fluid after well shut-in, the effects of different residue
content and molecular weight of the thickener in fracturing fluid gel breaker on imbibition recovery were studied. Through the
optimization of imbibition agent and its effects on the viscosity increasing, temperature resistance, shear resistance and imbibition
recovery performance of non-crosslinked associative thickener (CFZ) , a set of imbibition recovery non-crosslinked associative
clean fracturing fluid system with low residue and low molecular weight was constructed and optimized. The results showed that the
lower the residue content and molecular weight in gel breaker, the smaller the effect on imbibition recovery. When the system,
composed of 0.3% thickener CFZ + 0.2% imbibition agent SZX-1 + 0.06% gel breaker APS, was sheared at the temperature of
90 C and at the shear rate of 170 s™' for 90 min, the viscosity was 77.43 mPa-s. The contact angle of the gel breaker on oil wet
surface was 31.6°, the oil-water interfacial tension was 0.66 mN/m, the residue content was 17.2 mg/L and the molecular weight of
the thicker in the gel breaker was 1.15 x 10*, the imbibition recovery was 14.8%. The system provided the theoretical basis and
technical support for further improving the imbibition recovery after fracturing.

Keywords: imbibition oil recovery; non-crosslinked associative thickener; clean fracturing fluid; residue content; average molecular

weight
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