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Effects of reservoir physical properties and recoveries
on oil displacement of endogenous microbes
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Abstract : Reservoir physical properties and recoveries have a significant impact on the implementation of the endogenous
microbial oil displacement technology. However, systematic laboratory research has been lacking in this field , and this tech-
nology has been in need of scientific screening criteria of reservoirs. On the basis of Gudong Block 51-511 in Shengli Oil-
field, the effects of permeability, surface crude oil viscosity, recovery and heterogeneity on the oil displacement of endoge-
nous microbes were quantitatively studied by physical simulations. When permeability is 50-4 000 mD, the enhanced oil
recovery first increases and then decreases. As permeability is 500 mD, the oil displacement effect is the best, and the en-
hanced oil recovery reaches 6.6%. When the surface crude oil viscosity is within 35-5 371 mPa-s, as the viscosity of crude
oil grows, the enhanced oil recovery first rises and then declines. When the surface crude oil viscosity is 1 148 mPa-s, the
enhanced oil recovery is the highest, reaching 8.8%. When the recovery is 10%-50%, as it increases, the enhanced oil re-
covery gradually drops(from 12% to 2% ). When the permeability difference is 2-20, the enhanced oil recovery will decline
over time (from 7.3% to 3.2%) as the permeability difference rises. Then the screening criteria of reservoirs with endoge-
nous microbial oil displacement technology are established, and the optimal ranges of key parameters are defined from res-
ervoir, biological , and development indicators. This paper can serve as scientific theoretical reference for reservoir screen-

ing by endogenous microbial oil displacement and guide the field implementation.
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Tablel  Core parameters with different permeability in physical simulations

HOST UBEARmD) AL (eL) AR (mL) RIS RE (%) BEREmD)  FLEE ALHEEAR (um)
ST-1 50 128 106 82.81 50 0.20 141
ST-2 100 178 156 87.64 100 0.23 1.87
ST-3 500 205 185 90.24 500 0.24 4.08
ST-4 1000 244 222 90.98 1,000 0.27 5.44
ST-5 1500 243 219 90.12 1500 0.29 6.43
ST-6 2000 235 216 91.91 2000 0.30 7.30
ST-7 3.000 259 222 85.71 3000 0.31 8.81
ST-8 4000 271 237 87.45 4000 0.33 9.85
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Table2 Core parameters with different crude oil viscosity
in physical simulations

ol BUMETEE RIBE ALBUA Al RIS Al
#'5  (mPa-s) R(mD) M(mL) Ht(mL) EHE(%)
ND-1 5371 850 212 188 88.7
ND-2 4713 880 235 210 89.4
ND-3 3986 910 226 205 90.7
ND-4 2 050 820 210 198 94.3
ND-5 3126 870 225 195 86.7
ND-6 1148 820 217 190 87.6
ND-7 774 800 220 192 87.3
ND-8 324 860 232 210 90.5
ND-9 105 830 215 189 87.8
ND-10 35 890 242 220 90.9
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Table3  Core parameters with different recoveries
in physical simulations

o SWziE LBRAR R Dty R
Hs F(mD) (mL) b FEE (%)
ZH 920 212 0.31 85.8
511-1 850 215 0.31 82.8
511-2 910 206 0.30 90.8
511-3 890 203 0.29 91.1
511-4 950 199 0.29 90.5
511-5 980 196 0.28 90.8
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Table4 Core parameters with different heterogeneity
in physical simulations

S BB e BE AL BURE RS CFY

g TP E O RBU MR SRR iR

T T (D) (ml) (ml) (%) FE(%)
D, 500 216 200 92.6

JC-1 2 93.8

G, 1000 223 212 95.1
D, 500 199 185 93.0

JC-2 5 94.0
G, 2500 235 223 94.9
D, 500 204 190 93.1

JC-3 10 93.0
G, 5000 253 235 92.9
D, 500 220 205 93.2

Jjc-4 15 934
G, 7500 265 248 93.6
D 500 210 196 93.3

JC-5 20 92.8

Gs 10000 276 255 92.4
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Fig.1 Enhanced oil recoveries and maximum decreases in
water cut of endogenous microbial oil
displacement at different permeability
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Fig.2 Enhanced oil recoveries and maximum decreases in

water cut of endogenous microbial oil
displacement at different crude
oil viscosity
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Table5 Changes in four components of crude oil before and
after endogenous microbial oil displacement
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Fig.3 Enhanced oil recoveries and maximum decreases in
water cut of endogenous microbial oil
displacement at different recoveries
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Table6  Effect of endogenous microbial oil displacement
at different recoveries
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CC-4 40 94.1 0.3 62 5
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Table7  Effect of endogenous microbial oil displacement
at permeability ratios
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Table8 Screening criteria of reservoirs with endogenous microbial oil displacement
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