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Advances in numerical simulation technology of chemical flooding in high
temperature and high salinity reservoir

Hu Bo

( Oilfield Exploration and Development Division, SINOPEC, Beijing 100728, China)

Abstract ; For the high temperature and high salinity reservoir, Shengli oilfield has developed some new oil displacement
systems in recent years, such as heterogeneous system and emulsion surfactant system. The oil displacement mecha-
nisms of these new systems are obviously different from the traditional ones, and could not be described by the commer-
cial numerical simulation software effectively ; while the self-developed numerical simulation software is slow in calcula-
tion and not suitable for large-scale field application. Based on the SLCHEM , a proprietary chemical flooding numerical
simulation software , we established a B-PPG throughput factor-based mathematical model of heterogeneous combination
flooding and the mathematical model describing emulsification and viscosification by emulsion surfactant flooding, after
the laboratory experiments and study of mechanisms. Through these models, we carried out in-lab fitting and put the
models into application, verifying the rationality and accuracy of the mathematical models. In addition, the sequential
implicit algorithm, the parallel algorithm and the alternating direction algorithm were applied to fast run the models of
mega node scale. The efficiency test for the calculation was carried out through the conceptual model, and the results
show that it needs 2. 9 hours to run a model with 1 million grids, 116 wells and 5 years’ production history. The labora-
tory test and field application show that, compared with the commercial software, the modified SLCHEM software can
realize accurate fitting between the in-lab experimental results and field performance indexes of the new oil displace-
ment systems, so it could provide effective technical support for plan optimization and performance analysis of chemical
flooding.
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tant, chemical flooding, EOR, oil field development
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Fig. 1  Fitting of the heterogeneous dual tubes flow

experiment
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Table 1 Relationship between emulsification and viscosification
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Table 2 Core parameters and experimental results
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A HIERNBER,  HEEBER AN Lk
45 (1077 pm?) (1073 pum?) EX 4 e
1 625 7.18 87.0  W¥T15%
2 707 7.60 93.0  FiR50%
3 635 7.33 86.6 JE R

I, 75 W BB AR R AT mT LR A [ B L %) Lang-
muir /A\iﬁt]” LAEMEAN IR

1.2.2 £EARXBLERME

SR =R AR AR A7 28 P SR B, A5 £
BRIEEA 15.0% , 9145 S M A A BE S 0. 57 B 3 A4~ )2
MR 5% 43528 2 000 x 10 7,4 000 x 10 7°, 8 000 x
107 pm® , SEE T FHACPLIN 25 R 0.9 g/mL K BEH
35.2 mPa - s, SRRy 60 °C, FLIBER T T 14 57 o
WeREHN0.3%,

HEABCZERIT N L2.9 m/d IEEEF A LS ~
I W N A = s B VR B = N
98 % I, 1A 0. 3 A% L B A4 B A 2L 9 2 T % e 5] B
FENF AR TE AR K B 277 S KRB RT
98 % BT,

P 2 32 S0 0 R R U 7K RIS R SRS (1 4
BEER HAER S I R V) & B R IR
PR R 6% A 2080 S ke 7L, AR 2 T 9% ) ) SR ARPALE o



0. el e R R A~ SRR AU A i 1309

o [l
- 100
120 —HEAAR © LEFAAR
— K & TERRM R
100 150
80 (] °
g 160 <
%
%0 =
41‘71 y, 140 W
40 n T s
20 120
0de | 1 . . . . 0
0 0.5 1 1.5 2 25 3 35

TENALBRIAFUELL(PV)

B2 FLIER MG P 9K 5 KR SRR IS 25
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surfactant flooding
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