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Establishment and application of numerical simulation identification method for dominant
seepage channels after polymer flooding

Yan Kun', Han Peihui"?, Cao Ruibo® and Tong Hui'

(1.School of Petroleum Engineering, Northeast Petroleum University, Daqing, Heilongjiang 163000, China;
2.Exploration and Development Research Institute, Daqing Oilfield of CNPC, Daqing, Heilongjiang 163000, China)

Abstract: The polymer flooding blocks in Daging oilfield had entered the subsequent stage of water flooding development. Due to
the long—term water polymer flooding, the preferential seepage channels in the oil layers were highly developed, and the inefficient
and ineffective circulation were serious. In order to achieve the goal of further EOR after polymer flooding, the dominant seepage
channels must be accurately identified and effectively blocked. The conventional description methods, such as the coring, logging,
profile testing and production performance, were with few and discontinuous data, low accuracy and high cost. As it was difficult to
identify, by the streamline numerical simulation technique, and based on the study of typical blocks, we screened the key parame-
ters and established the permeability time—varying model and mathematical model of comprehensive identification index. Then ac-
cording to the initial value iterative method and combined with expert experience, we proposed the weight of the key parameters. At
the same time, the dominant seepage channels were quantitatively graded according to the comprehensive identification index. The
results showed that the calculated distribution of dominant seepage channels in typical blocks were highly consistent with the actu-
al water absorption profile test results, which meant that the established method could accurately describe the distribution law of
dominant seepage channels after polymer flooding. The research had important guiding significance for identifying and effectively
sealing the dominant seepage channels, and provides strong support for the further efficient development after polymer flooding
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Fig. 1  Characteristics of permeability variation before and

after polymer flooding
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Fig. 2 Comparison of development history fitting results in

H 7 &/ m?

whole region

1.4 RBEREEEAIRANIEHBFETINET

SRR R VIR SR ERIEN Uy AT % PO RTIHE T i
S5 PRI, D92 i I A B R AE SN HAT T 2R
R, AT A B, BB M Sl 2y T AR L
BRI IE . BT IS KA B E R T
IKBCERNE KA R S 4, FE Rl KA £
PRI T A KRGS (1405 1) 4, 1838 AR R
THREE PPN, AR SCR AR A A
T B P, A R A R SRR T AR Ak ke A I ] R
JEo BRICHSHU M T RARTEI G T AE
B2 T LS A T RS s E e
BEXTIFE X T I B A2 O R TE
KR, N MZEE LG PUNTRE il i # 3
VB IE A R 5 ISR j R A PUIE ORI
AL KA B i AR AR TR RN 7K A A
PR, ST LB T 25 A YU B A A
E,=Y A, (5)

A oy A IR 2 kA RS B e (E
TER 5 Ay A LA HRT 5 TR kA RS RO
BB, TR E 8 i DI SR j IR SR U R EL,
T

RPEVIEE R T RS G B RERA N T XS
BRGE , S HACEE W 1, #8530l Ts
BRI B AT XS i IR R 25
BUNTREL VE N H IR Z R L5550 5 L 3#E i 8
EIRBIFE AR, 1 AR BIFE O/, X VAR e
RORTF e IX A FE IR & T2 B 2 Rl o 1 44
PRSI IERON (F2) .

R1 EESHBE

Table 1 Determination of key parameters
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Fig. 3 Comparison of dominant seepage channels with actual profile test results in different stages of well B2-5-P36
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Fig. 4 Composite identification index distribution of dominant seepage channels in B2D block at different development stages
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