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Abstract: The bottom water coning is the key which restricts the effective development of bottom water reservoirs. Stimula-
tion potential of nitrogen foam anti—water—coning technology in high—temperature and high—salinity bottom water reservoirs
was investigated. Property analyses of foam system show that the cocoamido propyl hydroxy sulfobetaine (CHSB) has high
salt tolerance and temperature resistance, and the foam formed from CHSB can achieve the effect of selective blocking wa-
ter channel with its sensitivity to light crude oil. Physical simulation experiments present that nitrogen foam injection at the
top of the water cone can effectively control water coning, increase the sweep efficiency of the bottom water and replace the
residual oil at the top reservoir. As foam rupture occur frequently in the water cone when it is stable , shutdown days should
not last long. At the same time, the lower yield of opening production of the wells could weaken the erosion of the nitrogen
foam by the bottom water and enhance the foam effectiveness of reducing water production. Compared with shut—in coning
control and compound coning control of nitrogen foam and nitrogen , nitrogen foam coning control can yield an extra recov-
ery rate of 16.45% and 8%, respectively.
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Tablel Physical properties of sand—filled pipes in stability

evaluation experiments of foam system

W E LB 1% BB /mD AT/
1 22.6 261 0
2 22.6 251 5
3 21.6 245 10
4 23.8 287 20
5 224 273 40
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Flow diagram of nitrogen foam coning
control experiments

Fig.1

x2 AROXREHEAERYESE
Table2  Physical property parameters of the model of nitrogen
foam coning control experiments

BRGS  LBRE%  EEBERmMD  FibiEIE %
11 24.06 320 66.4
12 25.65 325 66.3
13 27.12 386 66.7
14 28.19 375 67.3
15 25.41 335 67.4
16 26.72 412 67.5
17 26.32 320 67.5
18 27.50 431 67.0
19 31.06 403 67.9
20 26.64 418 66.6
21 28.83 358 65.4
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Fig.2  Effect of oil on foaming volume and liquid separating
half-life time of foam system
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Fig.3 Composition analysis result of experimental oil
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Fig.4 Effect of aging time on foaming volume and liquid
separating half-life time of foam system
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Table3  Stimulation effect of different coning control modes

® W %

B o ki 0

G2 R BRI B2k

JRKEE /KR

11 FHEt 21.12 459 2571

12 AAIE 0SPVASIMIIR 2035 21.04 4139
AAMIR+  0.25 PV ASMIEK+

13 ﬁl;m ﬁl;m 21.13 1321 3434
A 0.25 PV A
A+ 0.25 PVAS+

W A VR 0080 1340 3429
AR 0.25 PV AR

6 ANEEHETR S KRR L
Fig.6  Curves of water cut and recovery with different
coning control modes
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Table4  Stimulation effect of different foam injection positions
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Table5 Stimulation effect of different shutdown days
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Table6  Stimulation effect of different well-opening
working systems
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12 5 20.35 21.22 41.57
20 2.5 20.57 29.25 49.82

21 7.5 22.34 11.89 34.23
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