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Test of CO2 Miscible Fracturing and Huff and Puff
Wu Junfeng! . Liu Baozhong! . Liu Daojiel , Wzang Changquan? . Li Yinghuil , Liu Guohua3
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2. Yangtze University, Wuhan, Hubei 430100, China;
3. CNPC Great Wall Drilling Company, Panjin, Liaoning 124010, China)
Abstract: To address the problem of poor development of conventional hydraulic fracturing in V Formation of Fault
Block Gao 5, Nanpu Sag. PVT and core miscible huff and puff tests were conducted to clarify the mechanism of en-
hancing oil recovery by CO- miscible fracturing and huff and puff, and the technical effectiveness was further veri-
fied by field tests. The study results showed that: at the current formation pressure (33. 00 MPa) , CO- and crude
oil could be mixed, and the crude oil volume was expanded by 41. 01% . the viscosity decreased by 33. 08% , and
the density increased by 7. 28% after the injection of CO2 with a mole fraction of 60%, and CO2 was effective in
solubilization, expansion and viscosity reduction of crude oil; the recovery efficiency could reach more than 60% by
miscible fracturing and huff and puff. After CO2 miscible fracturing and huff and puff the production of test wells
was stable for 26 months, with a cumulative increase of 2 200 t in oil production, and the heavy components of
crude oil were effectively utilized. The study provides an effective technical approach for the profitable development
of low-permeability tight reservoirs.
Key words: low-permeability reservoir, CO- huff and puff in miscible fracturing; enhanced oil recovery; mini-
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Fig. 1 The flow chart of CO2-crude oil minimum miscible pressure test
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Table 1 The crude oil composition of V Oil Formation,
Fault Block Gao 5

Hoy ETRITEL % [T EL/ %
CO2 1. 14 0.39
N 0.93 0. 20
Ci 39. 85 5.01
C2 4. 03 0. 95
Cs 2. 56 0. 88
iCs 1.22 0.56
n 4 0.91 0.43
iC5 0. 49 0.28
ncCs 3.85 2.18
Cs 3.20 2. 16
Cr+ 41. 82 86. 96
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Fig. 2 The test results of minimum miscible
pressure of CO2 and crude oil
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Fig. 3 The test flow chart of CO»-crude oil miscible stimulation mechanism
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Fig. 4 The variation of crude oil saturation
pressure with CO2 mole fraction
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Fig. 5 The variation of dissolved gas-oil ratio of crude oil
with CO2 mole fraction at saturation pressure
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Fig. 6 The variation curve of crude oil volume coefficient
and expansion factor with CO2 mole fraction
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Fig. 7 The variation of crude oil viscosity with CO
mole fraction at saturation pressure
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Fig. 8 The variation of crude oil density with CO»
injection at saturation pressure
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Fig. 9 The test flow chart of CO» miscible fracturing and huff and puff for EOR
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Table 2 The test data of CO2 miscible fracturing and huff and puff for EOR

RARIERE ensgunterese 1ensubiere /e
45WaWws5 1.56 1.28
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