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EOR of branched—preformed particle gel (B-PPG )flooding
after polymer flooding in heterogeneous reservoirs
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Abstract: Oil displacement tests in etched glass micromodel, sandpacked glass model and heterogeneous parallel sand-
pack model were carried out to study the recovery efficiency of the remaining oil by branched-preformed particle gel (B—
PPG) injection after polymer flooding. The results of micromodel flooding tests show that the remaining oil after polymer
flooding stays mainly in the low permeability zones and the corners of the high permeability zones. In the areas swept by
polymer flooding, the remaining oil exists in the form of film and beads. The sweep efficiency can be significantly improved
by B=PPG flooding because of the dynamic flow diversion function of the viscoelastic B-PPG particles that alternately plug
and pass the throats of the pores. B=PPG is capable of adjusting the flow resistances of different permeability zones of a het-
erogeneous reservoir and preventing the injected water from channeling. An incremental oil recovery of 21.7% was obtained
by B=PPG injection after polymer flooding in the sandpacked glass model test. Experimental results in heterogeneous paral -
lel sandpack model showed that polymer slug could not effectively improve the sweep efficiency ; while B=PPG exhibited a
good performance in adjusting the displacement profile in the heterogeneous model. The substantial amount of the remain-
ing oil in the low permeability zones after polymer flooding could be recovered by B—PPG flooding. In the heterogeneous
parallel sandpack test, the enhanced oil recovery of B=PPG flooding after polymer flooding was 22.9%.
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Picture of the etched glass micromodel and schematic
of the sandpacked glass model
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Fig.2 Images of oil and water distributions in the etched
glass micromodel during polymer flooding

DR AT M UL A AR A 0 A AR AR AL
B RO T X ROW PR TR (1 3) o MU 3 ]
VAt 7635 P 3R e XN, 38 125 DXR A
Z LI AT R ALIE v (18] 3a) AR5 12 DR
R EEAAAET h TR R IEHREYREA
g /INFLIE (1 3b) o 45 W00 s R A il A AR ATy
B, LIRS W KR e B XN 1 32 e R 4 il A
o I, S ORIKIAR 2 A % R B RS WK s
2.1.2 A& IKIGE B-PPG BAL KNI ey HLEL

3 AW IR G B-PPG FIURLAS: 17 R 4K 1) TR0

a— R AL 3E AR A il

b—/IN FLIE ) A2 i
E3 FERETRESYWIRERKRBEKXFLEN
NLEHRH SRS

Fig.3  Pore-scale distribution of the remaining oil after
polymer flooding in the large and small pores of
the etched glass micromodel
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Fig.4 Variation of oil and water saturations in the etched
glass micromodel during B=PPG flooding
after polymer flooding
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Fig.5 Pore-scale distribution of the remaining oil by B-PPG
flooding in the large and small pores of the etched
glass micromodel after polymer flooding
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Fig.6  Oil and water distributions of B-PPG flooding in the
visual sandpacked glass model after polymer flooding
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Fig.7 Variation of the fractional flows with pore volume
in heterogeneous double sandpack tube during

polymer and B-PPG flooding
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