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Experimental study on water plugging effect and influence factors
of three phase foam system
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Abstract: As a new type of foam stabilizing material, nano—particles can significantly improve the stability of foam. The research
and application of nano—particles have been paid much attention by petroleum researchers. Considering the demand of water plug-
ging technology in Bohai Oilfield, and guided by the theory of physical chemistry, polymer materials and reservoir engineering, we
studied the evaluation of basic performance and the physical simulation of water plugging effect of nano—particle nitrogen foam sys-
tem according to the geological characteristics and fluids of typical reservoirs in Bohai by technical means such as instrument detec-
tion, chemical analysis and physical simulation. The results showed that when the concentration of foaming agent (PO—FASD) and
stabilizer (SiO, nano—particle AEROSIL380) were about 0.3 %, the foaming agent and foam stabilizer could form the three phase
foam system with nitrogen in excellent performance. With the increase of the reservoir permeability gradation, the effect of water
flooding development got worse, and the effect of foam plugging and increasing oil increased. While with the increase of the water
flooding recovery, the effects of foam plugging and oil increasing effect were improved. However, if the viscosity of crude oil in-
creased, the effects of foam plugging and oil increasing effect would get worse. Thus, we could find that the three—phase foam sys-
tem has good plugging and liquid flow steering ability, especially suitable for high water cut reservoir high permeability layer water
plugging.
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Table 1 Water quality analysis
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Table 2 Foam composite index test results

LA, EARY IR AR IR S TR R

% mL min S (min-mL)
0.05 185 2 51 370
0.1 250 4 198 1 000
0.2 430 8 259 3440
0.3 480 15 309 7200
0.4 485 16 340 7760
0.5 495 25 384 12 375
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Table 3 Foam composite index test results

B, RIEABY WHREER TR R RS SRR

% mL min s (min-mL)
0.05 445 42 478 18 690
0.1 435 48 488 20 880
0.2 450 55 510 24750
0.3 465 61 503 28 365
0.4 425 67 407 28 475
0.5 410 72 425 29 520
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Table 4 Recovery efficiency data
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Fit. 1 Relation between PV and three factors: injection pressure, water content and recovery efficiency
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Fig. 2 Relation between PV and shunt ratio
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Table 5 Recovery efficiency data
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Fig. 3 Relation between PV and shunt ratio
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Fit. 4 Relation between PV and three factors: injection pressure, water content and recovery efficiency
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