$28% 2 VS TGS IO G Vol.28, No.2
20214F3 H Petroleum Geology and Recovery Efficiency Mar.2021

MEHS:1009-9603(2021)02-0034-07 DOI:10.13673/j.cnki.cn37-1359/te.2021.02.005

Z R E YN BRI KB = E

BxmE,HAKWALTERE &L,BEL!
(1. PGS 258 DU T RE 2B, B P PE 22 710077 ;5 2. H FEA Sl P8 S0 B 8 TR PR ) b B9 e L B i Te i 334K
834000; 3. HP [ A il e F A2 5 B85 75 2Rl BEVE HiiAk 7186005 4. Hh LA TR TT £ R 58 B , AL 5t 100083)

TR0 T 4R R A R o AR DR AR DI A v o e e AR M R T AT X B ST A A S AT R R
RN H A WEBEA AR RILT AT IR AR R R An 05 o1 R X B A R R AR A
B, AT R R E MR T RN —EFACh A Z A (BN EFRDURRA ) HFER, #
AR R A R AR, T AL IR AR R MR A O o AT RO AT SRR ZER T
DA LB A Ay R A, OB R T R IR RAR R IR R A 0 o R A R e AR R N R B N A
BT DA SE B B A R AT e A R e R R B AR TN, N A M R e T RS T — A B AR

SEHER] : R A R e s R R 5 R M R R T RCFL IR R AR s BB AR AL
FE 9% S TE357.9 XERFRINAD : A

Mathematical model for oil recovery considering
characteristics of microbial migration

BI Yongqiang', HU Zhangming’, WANG Guozhu®, YAN Rui', XIU Jianlong®

(1.School of Mechanical Engineering ,Xi’ an Aeronautical University ,Xi’ an City ,Shaanxi Province 710077, China;
2.CNPC XDEC Geological Research Institute , Karamay , Xinjiang , 834000, China; 3.No.6 Oil Production Plant,
Changqing Oilfield Company , PetroChina , Yulin City ,Shaanxi Province , 718600, China ; 4.Research
Institute of Petroleum Exploration and Development , PetroChina , Beijing City, 100083, China)

Abstract: To improve the accuracy and stability of the calculation of numerical simulation software for microbial enhanced
oil recovery , we introduced a new model equation for microbial migration that reflects the influence of inaccessible pore vol-
ume, adsorption, and screening effect on the distribution of microorganisms in the reservoirs based on the previous experi-
mental results on the migration and retention of microorganisms. Then, a one—dimensional , two—phase (oil and gas) , and
three—component ( microorganisms, nutrients , and metabolites ) mathematical model for microbial enhanced oil recovery was
constructed. Through programming, the process of microbial enhanced oil recovery was simulated for the sensitivity analysis
of inaccessible pore volume , adsorption, and screening effect. Consequently, the model could simulate the process of micro-
bial enhanced oil recovery which is sensitive to inaccessible pore volume , adsorption, and screening effect. These parame-
ters could be introduced for the accurate prediction of microbial concentration distribution , water cut, and recovery, offering
a numerical simulation method to the preparation of construction schemes for microbial enhanced oil recovery.
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Fig.1 Model for microbial migration in porous media
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Fig.2 Influence of inaccessible pore volume on microbial
concentration distribution

100
95
S 90
R -k
£ 8sp AR A R AL BB B NO.1
g0k R B AL KR A BLA0.2
R A AL 4 0.4
75
70 1 1 1 1 1 1 1 1 J
0 0.5 1.0 1.5 20 25 3.0 35 40 45
FEARRE (PV)
a—7 K&
60
55F
= sof o
5 oas)
= -k
B 40t AT R AL B AR A 0.1
ARH AR B N0.2
35 R B AL BT 0.4
30 1 1 1 1 1 1 1 1 J
0 0.5 1.0 1.5 20 25 3.0 35 40 45
AR (PV)
bR %

B3 AR RFLEEERI S KRR ZE B0
Fig.3 Influence of inaccessible pore volume
on water cut and recovery
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