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Migration features of foam-assisted gas drive in fractures of frac-
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Abstract Foam assisted gas drive is a potential EOR technology for fracture-vuggy reservoirs. Fractures are the main flow
channel of fluid in fracture-vuggy reservoirs. They developed in an expanding-aperture or shrinking-aperture way during the
reservoir formation process. In order to systematically study the flow characteristics and displacement effect of foam-assisted gas
drive in fracture-vuggy carbonate reservoirs, this article describes a fracture similarity model and microscopic visualization mod-
el with both equal-apertures and variable-apertures, and carried out physical simulation experiments on foam-assisted gas drive.
The results show that the foam assisted gas drive easily formed gas-liquid slugs in small-aperture fractures. Gas could easily
break through the foam slug and form a gas dominant channel after a little compression; The foam was accumulated in the form
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of multiple small slugs in large-aperture fractures, resulting in a superimposed accumulation effect. The displacement effect of
large-aperture fractures was better than that of the small-aperture fractures. The foam slugs would be deformed with the change
of aperture in variable-aperture fractures. The higher the degree of foam accumulation, the stronger the stability and the better the
EOR. In the fractures, the foam displacement front changed in the following four forms: micro-scale foam accumulative types,
small-scale foam accumulative type, mesoscale foam slightly deformed type and large-scale foam seriously deformed type. The
stability decreased from the first form to the last form. In the lipophilic fractures, the flow of gas and liquid interface at the foam
displacement front basically conformed to a Poiseuille velocity distribution. The trend of the gas phase breaking through the

gas-liquid interface was more obvious with the increasing imbalance of additional pressure on the curved liquid surface.
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Fig. 1 Physical picture of fracture similarity model
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Fig.2 Physical picture of microscopic visualization model
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Table 1 Ion composition and water type of formation water in Tahe oilfield

BRI /(mg- L)

MR, B /(mg L)

Cr Na'K* Ca* Mg** SO HCO;
B 2 X 2358284 197 484.1 61385.4 25987.1 872.6 516.8 517.1
B3 X 203 628.4 124 755.6 46 981.8 27590.3 1558.3 806.2 965.2
B 4 X 2083222 127 754.9 53 859.6 22 053.9 1767.7 579.3 673
B 5 X 188 114.2 111 002.3 55336.2 14 770.2 1467.2 5323 368
B 6 X 197 555.1 124 616.3 41901.23 28 496.1 32433 512.6 762.1
W7 X 1233622 75 431.5 26275.1 15521.1 1598.9 1127 1242.2
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Fig. 3 Flow chart of displacement experiment in fracture similarity model
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Fig. 4 Flow chart of displacement experiment in microscopic visualization model
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Fig. 5 Recovery ratio curves of foam assisted gas drive in different aperture fractures
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Nk t O
—
1cm
(a)¥12(0.5 ~ 2.5mm)
E 8 AFMSHETFEHREFIEHITE

A O O ¥

r ‘m-ﬁ-
L - .

A O H O
—

1cm

(b)RFFE (2.5 mm)
SEsr

)\DA.IJ-I
- e =
IN=E O
=
1cm

(b)4E12(2.5 ~ 0.5mm)

Fig. 8 Migration process of foam and gas in variable-aperture fracture



R A TR B IR A 307
AR AR | omAE

A
1
\}

1

1
1
1
1
\ I
I
1
1
[}

R R

mkETE | A

(c) t REZJREMER

B9 EARERETHEISTES

Fig. 9 The displacement front of foam in fracture
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