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Physical simulation flooding test of multi—turn profile control in low permeability reservoir
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Abstract: According to the poor water flood development effects of a typical low permeability multi—fractured block, and based on
the dynamic simulation experiment system and the production technology of the fractured 3D flat cores with low permeability of the
unconventional reservoir, we carried out 9 groups of physical simulation flooding experiments to research the profile control effects
of the fractured reservoir with low permeability in the different injection systems and injection rounds. The result showed that the
weak gel system better fitted the fractured reservoir with low permeability, and plugged the micro fractures effectively. In addition,
the optimized profile control system is composed of 0.1 % concentration of 8 million molecular weight polymer, 0.1 % concentration
of the profile system solution of cross linking agent, and the protection slug. It improved 31.35 % of the oil recovery by three injec-
tion rounds. Furthermore, the effects of the multi—round profile control decreased. The injected rounds should be selected reason-
ably according to the international oil price and the actual situation on site.
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Fig. 1 Dynamic simulation experiment system of

unconventional reservoir
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Fig. 2 Flow diagram of experiment
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Table 1 Parameters of physical simulation experiments
OGS BER(107wm’) FLBEE, % SRR, % HAKZ BEARR 4 AR/PY SEAR/PV
1# 38.6 31.6 60.5 1 0.3 0.3
2# 37.8 30.8 59.3 — 2 0.15 0.3
3# 39.5 31.9 61.2 3 0.1 0.3
44 40.3 323 61.9 1 0.3 0.3
S5# 37.9 30.5 59.5 - 2 0.15 0.3
O# 39.6 31.2 60.8 3 0.1 0.3
T# 38.3 30.6 59.6 1 0.3 0.3
8# 37.5 29.8 58.5 = 0.15 0.3
o# 39.2 31.5 60.3 3 0.1 0.3
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Table 2 Experimental data of physical simulation

HOHS  HEAKR  BIEARK KRR, % R IERCRIEEE, % MRICER, % BIEARPY fREEXE/MPa
1# 1 30.41 13.98 4439 5.13 3.52
24 — 2 29.58 17 46.58 535 3.36
34 3 28.76 18.13 46.89 5.7 3.42
44 1 31.72 26.79 58.51 6.83 4.85
S5# - 2 30.17 31.49 61.66 7.17 5.16
6 3 29.35 33.14 62.49 7.87 5.36
T# 1 28.79 24.83 53.62 6.25 5.13
8# = 30.06 29.56 59.62 7.11 5.8
9# 3 29.81 31.35 61.16 7.76 5.51
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Fig. 3 Relation curves of injection rounds and oil

displacement efficiency in different cores
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Fig. 4 Relation curves of injection rounds and total

injection rate in different cores
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Fig. 5 Oil displacement dynamic curves of 6# core
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Table 3 Experimental data of different injection rounds
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