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Experiment on steam flooding assisted by gas injection in Z32 heavy oil reservoir in
Fengcheng of Xinjiang and its application

SANG Linxiang', LYU Bailin', LU Yingbo', WANG Junheng’, WANG Jian’, HUANG Kechuan®, MA Peng', XING Xiangrong'

(1.PetroChina Xinjiang Oilfield Company, Karamay, Xinjiang 834000, China; 2.State Key Laboratory of Oil and Gas Reservoir
Geology and Exploitation, Southwest Petroleum University, Chengdu, Sichuan 610500, China)

Abstract: In the later stage of heavy oil reservoir development by steam injection, the steam channeling is serious and the
development effect gets worse year by year. So it is urgent to apply relevant technologies to improve steam flooding performance.
According to the characteristics of the heavy oil reservoir in Z32 Qigu Formation in Fengcheng Oilfield, the feasibility of steam
flooding assisted by CO; injection to improve the development effect has been studied. In the process of steam injection in heavy oil
reservoir, the injection of CO., N; or flue gas can make crude oil swell, increase formation elastic energy, reduce viscosity of crude
oil and improve oil flow capacity of crude. The swell and viscosity reduction effects of different types of injected gas on heavy oil
have been measured by high temperature and high pressure crude oil sampler and core flow experiment device. The volume
expansion of crude oil is about 10 % ~ 40 %, 2 % ~ 10 % and 4 % ~ 16 % by injecting CO,, N, and simulated flue gas respectively,
the viscosity is reduced by 27.3 % ~ 82.9 %, 4.3 % ~ 18.5 % and 10.2 % ~ 45.8 %, respectively, and the oil recovery is enhanced
by 5.83 %, 3.08 % and 3.75 %, respectively. Therefore, CO; is recommended as the injection medium. Field application shows that
after the new technology is implemented, the daily oil production of the well group increases from 26.6 t to 36.2 t, the oil steam ratio
increases from 0.174 to 0.206, and the total oil production increases by 1 158 t. Remarkable economic benefits are obtained, which
provides references for the scale application of this new technology.
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Fig. 2 Relation between pressure and viscosity of crude oil
with dissolved CO, and relation between pressure and
viscosity reduction rate at different temperatures
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Fig. 3 Relation between pressure and viscosity of crude oil
with dissolved N, and relation between pressure and viscosity

reduction rate at different temperatures

1.3.3  AEIAiE A, (CO,:N=1:4)

WL 4 S AN [ I B2 I R 77 5 1 e AU A< D v
FHE AR R . IWEAH AT LIE I A R
T, Bl S T SRS SR S 0 R A
H TR B R REIEE H CO./N e 720 °C, 240K
1.8 MPa J= % 4.8 MPa b, JFIHESEE H1 224 794 mPa-s
R 22 155 010 mPa-s, PR 21.4 %48 2 45.8 %,
B TR R, D 6 B BTG (R R 08/ N o

X EG A ) AR5 T AE F SE g0 45 2R n] DLk
XTI 2232 DX SR, 78 S8R (20 ~ 90 °C)
FIETI(2~5 MPa) T, i CO. I FE R R B AL T
Na, [ B 5 5 12 1T 3k 82.9 %, 1 No e i A M 18.5 %,
BEHDLAH T8 =1 5 RO A T PR 22 ), e e 1T 3k
45.8 %, I, kg R 7 AR, CO. B AT
UFRRICR N, 5 2Z AR B, B EE /N 88 BE RN ARk e Y
wffae I BAR S , S B0 Il RE /N . [
A BF 9T 0, ME S COL B & He o, D &
JEE WA B SRR R

1.4 CORERWERIIBSHT

Ja s RN RIE SR B B B e 2 AT

—O-FE (20C) @ FEHF (50T) —efEHK (201TC)

SER L

1000 000r =g 00°C) —ggx (s0C) ~m-FEE (90CT] 90
_ =
100000
E: 10000F ¢ . L %
n-
: e - L. 9 ti;
) . :
‘]:hi( Lt o " jéﬁ:
) i S . 730
i I ‘,'”“”""‘-
10 ly..,...:::::::::::l ............... [
1 ) I | 0
1.5 2.5 3.5 45 -
JE 73 (MPa)
B4 7 [l I T g 5 Y A AR DL A 1 it 2

Fig. 4 Relation between pressure and viscosity of crude oil
with dissolved flue gas and relation between pressure and
viscosity reduction rate at different temperatures
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Table 2 Experimental results of oil displacement
assisted by different injected gases
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Table 4 Experimental results of CO, flooding at
different recovery degrees
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Table 3 Experimental results of steam flooding
assisted by different injection methods
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Table 5 Comparison of production indicators before and after the measures in 2017
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