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Abstract: The Lamadian block in Daqing Oilfield has been water flooded, and it is now at a high water cut stage with serious
water channeling and ineffective water circulation. It is necessary to take channel blocking and conformance control meas-
ures. Asphalt particles can be used to plug water channeling in high permeability zones in order to increase sweeping volume
for improved oil recovery. In field applications, high injection pressure can be induced if the sizes of asphalt particles are not
matched with formation pores in the reservoir. Experimental study was conducted using specially designed cement cores,
based on similarity criteria to simulate the flow conditions in wellbore, to investigate the blocking effect of asphalt particles.

The resistance coefficient, residual resistance factor and plugging rate were measured and analyzed to assess the matching be-
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tween asphalt particles and the pores of the simulated cores, and the influence of particle concentration was also studied. The

experimental results show that the cores with permeability 2 wm® can be matched with the asphalt particle size of 0. 1-0.3

mm. Undersized or oversized particles can reduce the conformance control effect, and the concentration of asphalt particles in

the injectant can limit their migration ability. When the particle concentration is increased to 5 g/L., accumulations of asphalt

particles can be caused in the formation, in which a scheme with asphalt particles alternative water injection is proposed to a-

void the accumulation.

Keywords: Daqing Oilfield; asphalt particles; conformance control; high permeability zone
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Fig.1 Near wellbore diversion diagram
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Fig.2 Artificial cementation core in experiment
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Fig.3 Experimental equipment and procedures
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Fig.4 Piston container with stirrer
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Fig.5 Schematic diagram of turbulent slot structure
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Table 1 Experimental results of resistance coefficient

of different particle size asphalt

BH1 25 Ry,

KAt d/mm —
Zh Hij B Ja Bt
0.02 4.73 6.30 2.90
0.02 ~0.06 9.50 10. 10 8.70
0.06 ~0.1 11.49 12.70 10. 10
0.1~0.3 12.67 14.24 10.87
0.3~0.8 16.22 20.25 11.59
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Table 2 Experimental results of residual resistance
coefficient and plugging rate of different

particle size asphalt

Kt UZSPIES g HIEHR E/%

d/mm G MB RB GA WMB RB

0.02 6. 08 3.80 8.70 83.56 73.67 88.5
0.02 ~0.06 5.41 2.53 8.70 81.50 60.50 88.5
0.06 ~0. 1 5.41 3.80 7.25 81.50 73.67 86.2

0.1~0.3 6.33 7.12 5.43 84.21 85.96 81.6
0.3~0.8 9.46 15.19 2.89 89.43 93.42 65.5
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Table 3 Experimental results of resistance coefficient

of different asphalt particles concentration
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3 12.67 14.24 10. 87
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Table 4 Experimental results of residual resistance
factor and plugging rate of different asphalt

particles concentration

e JiE FRABH I R B Ry HER E/ %
/(g7 & WB O FBE &4 WR ORBE
5.07 7.12 2.72  80.27 85.96 63.21
6.33 7.12 543  84.21 85.96 81.60
8.87 11.87 5.43 88.72 91.57 81.60
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