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Table 1 Composition of the crude oil
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Hoy mol% wt% H5r mol% wt%
C, 0 0 (O 2.02 0.97
C, 0 0 Cyo 2.01 1.01
Cs 0 0 Cy 1.69 0.89
iCy 0 0 Cy 1.53 0.85
nC, 0 0 C,, 1.39 0.81
iCs 0 0 Cy 1.31 0.80
nCs 0 0 Coy 1.21 0.77
Cs 0 0 Cys 1.27 0.84
C, 0 0 Cay 1.43 0.98
Cy 0 0 Cy 1.73 1.24
Co 2.98 0.69 Cy 2.22 1.65
C 133 034 Ca 223 1.72
Ch 1.63 0.46 Cso 2.54 2.02
Cp, 2.37 0.73 Cs 1.70 1.40
Cys 242 0.81 Cy 1.29 1.10
Cu 3.13 1.14 Cy; 0.98 0.86
Cis 2.28 0.90 Cy 0.82 0.74
Cue 221 0.94 Css 0.75 0.70
Cyy 2.27 1.03 Cs6 51.26 73.61
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Fig. 1 Relationship between oil expansion coefficient and

injection pressure
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Fig. 2 Variation of crude oil viscosity with CO, injection
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Fig. 3 The relationship between oil recovery and displacement

pressure
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Fig. 4 The experimental flow chart of CO, huff and puff
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Table 2 The basic physical parameters of rock samples
R K /em EA% /em BIEF/107 um? FLBRE /%
1 7.242 2.526 0.4700 18.870
2 5412 2.535 0.2900 5.840
3 6.778 2.466 0.0295 12.680
4 7.694 2.464 0.0060 8.070
5 8.792 2.464 0.0049 6.840
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Table 3 The result of the huff-puff tests
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1 30 6.691 5.145 4.678 3.379 3.054 2.267 1.598 0.787 27.599
2 30 6.364 4.612 4.210 2.854 2.420 1.621 1.266 0.562 23.909
3 30 5.330 4.072 2.945 1.631 1.170 0.682 0.424 0.265 16.519
4 20 10.320 6.280 4.430 3.870 2.674 2.460 2.010 1.490 33.534
5 20 10.005 5.942 4.498 3.299 2.688 2.363 1.971 1.371 32.137
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Fig. 5 Relationship between cycle oil recovery and huff and puff cycle
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Fig. 6 Relationship between gas oil ratio and huff and puff cycle
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Fig. 7 Relationship between cumulative oil recovery and huff and puff cycle
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Fig. 8 Relationship between cycle oil recovery and permeability
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Fig. 9 The relationship between the thickness occupancy rate of the boundary layer and the permeability
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Fig. 11 Comparison of depletion recovery and accumulation recovery of CO, huff and puff

PRI T, 3 I, 255 A 12 fos. 3 e
BERS NN @) EFE 1 K=0.47 % 107 pm?; (b) A HE
2 K=0.29 x 107 pm?; (c) A 3 K=0.0295 x 10 pum?.
M 12 0] H, B ERECRE, T, 3% R4k A
PN , e MR e o T A D 0, R 2
A FEBEPIFRCHFLBR A S, BB, APty
St R, RALIE T A7 L R, ARl 12(a) Al
() FiR. BHE B ERBENC, T, 35 & 228 by Bl v,
WME 12(c) s, RWIEEZF A EZH R RS LER

AL

Bl ek I I, T, % L 2 i 22 F O
%o TEANE R DI, KT 50 ms X1 A9 FLE 17
HEH S S ARk ARG, RALIE R A R
WL, LA I EIE G 2, 10~50 ms.
1~10 ms X 07 (1 FLIE 2 8728 S 773 3 07 X ik g2 K oy
MORER R 2250 KT, A CO, Jeitt ARFLIE F iEA
/LB, BRERTRALIE B SRR INLIE ek . B
Fnk R, KALE PR TR, Ak 2



442 frimBkeAEd 2018 4F 9 H 55 3 555 3 1)

507V 8ERT, /AMLET R RSeE ARSLIE, ANTA] T, i P DX R oz F LB 1) =i o o A = 3 o 1Y)
SRIGFEF I R R . g 4 s,
30
2]
K=0.470 x 10 pm?
25 —e— HFLHRA
—— F1REH
20
—A— 5B
ET:S 15 —o— EERFM
10
5
0 o
0.001 10 000
To/ms
30
b
I —e— Uik —— 3 RB

—— 38 5 XA —— 55 8RB0

1

al::]
=

0.001 0.01 0.1 1 10 100 1000 10 000
To/ms
35
L |
| o0 —o— MBATEIRES P
—— B 5RFL —— B RFL

o

|oH
=

0.001 0.01 0.1 1 10 100 1000 10 000
To/ms

E 12 RECO, EREFMRIREREELNRT, EE %
Fig. 12 NMR T, spectrum of cores under different CO, huff and puff cycles to residual state
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Table 4 Percentage of oil production with corresponding pore radius in different T2 intervals
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2 12.60 8.30 79.10 73.66 20.47 5.86 82.45 13.82 373
3 13.99 36.66 49.35 63.28 32.63 4.09 26.32 71.88 1.88
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Effect and influencing factors of CO, huff and puff in a tight oil reservoir

—Taking the Lucaogou formation in the Xinjiang Jimsar sag as an example

MA Quanzheng, YANG Shenglai, CHEN Hao, WANG Lu, QIAN Kun, MENG Zhan, LEI Hao, WANG Zhilin

MOE Key Laboratory of Petroleum Engineering, China University of Petroleum-Beijing, Beijing 102249, China

Abstract The depleted tight oil reservoir in Xinjiang has low oil recovery, high residual oil content, and as the reservoir has
moderate water sensitivity, water injection is difficult and has poor yield. In order to improve the degree of recovery of the tight
reservoir, a simulation experiment of CO, huff and puff was carried out to study the effects of the huff and puff injection period,
production pressure, and permeability on the huff and puff. The pore size range was also analyzed by NMR. The results show
that with the increase of the number of huff and puff cycles, the cycle recovery rate and cumulative recovery rate decreased and
the huff and puff effect was worse. The lower the production pressure, the higher the cumulative recovery rate. The higher the
permeability, the lower the production gas ratio, the higher the cycle recovery and the better the throughput effect. After eight
huff and puff cycles, the cumulative recovery increased 16%~34%, about five to eight times that of the depletion recovery, but
the main contribution of recovery is in the first five cycles, accounting for 83.0% to 91.7% of the total increase in recovery.
Compared with the small pore, the crude oil in the large pore is first produced. In the first huff and puff cycle, the oil production
in the pores radius is lager than pore radius value corresponding 50 ms on the T, spectrum accounted for 49.00%~73.66% of the
total oil output. With the increase of huff and puff cycle, the oil production of the pore radius value corresponding 10 ~ 50 ms and
1 ~ 10 ms on the T, spectrum take the dominant role in turn. In summary, after the depletion of the tight oil reservoir by standard
methods, the injection of CO, by huff and puff can significantly improve the degree of reservoir recovery, but the number of huff
and puff cycles should be limited to within five.

Keywords tight oil formation; CO, huff and puff; MMP; cycle of huff and puff; gas-oil ratio; NMR
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