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Abstract Due to high oil viscosity, low permeability, thin reservoir formation, sand production, complex ground conditions,
etc., Liu Guan-zhuang Chenglong 1601 Block in Dagang Oilfield, which is a heavy oil reservoir, cannot be developed effectively
through conditional development technology. Therefore, horizontal well + CO, huff and puff technology was proposed to solve
this problem. And the experimental researches and the field test were conducted. Through laboratory experiments and numerical
simulations, the mechanisms of enhanced oil recovery were studied and the injection-production parameters were optimized. The
results showed that, after CO, was dissolved in the heavy oil, the viscosity of the oil decreased from 16 800 mPa-s to 69 mPa-s,
and the viscosity reduction rate was 99.6%; the threshold pressure gradient of the oil dropped from 19.1 MPa/m to 0.2 MPa/m.
The absolute permeability increased by about 41.86%. Therefore, the heavy oil was more flowability. The optimal injected CO,
mass per unit length was between 3.5 and 5.5 t/m, the optimal CO, injection rate per unit length was between 0.5 and 0.6 t/(m-d),
the optimal shut in period was between 25 and 35 days, the optimal liquid production rate per day per unit length was between
0.075 and 0.125 m*/(m-d). Two kinds of integrated injection and production string, namely, the combination of oil pumping unit,
hydraulic feedback pump and electric heating rod, hydraulic jet pump were employed. The horizontal well + CO, huff and puff
technology was carried out in field test, and significant technical and economic effects were achieved, which proved the reliability
and practicality of this technology. A single round of CO, huff and puff process obtained an oil increase of 1000~2000 tons, with
the maximum oil increase of more than 4,000 tons. The oil production per mass CO, was over 1.72 t/t. This technology provides

a good reference for the economic exploration and development in the same type of oil reservoir.
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Fig.1 [Experimental results of swelling and viscosity reduction tests for oil of Chenglong 1601 Block
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Fig.2 The relationship between threshold pressure gradient and mobility of heavy oil in Chenglong 1601 Block

R1 CO, SHiRKERMNATET WiRMEKERE

Table 1 The results on dissolution experiments of minerals in the system of CO, and formation water

K 7] SEHHT /g SR /g Fiit2E /g JE i /9%
N ik 4.6969 4.6897 0.0071 0.152
wh KA 1.9988 1.9860 0.0128 0.639
PR 1.0012 0.9973 0.0039 0.387
B Fay &) 3.3500 3.3431 0.0070 0.208
v 0.6731 0.6727 0.0004 0.069
EAD e 0.4967 0.4894 0.0072 1.460
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Fig. 3 The comparison of different minerals before and after dissolution in the system of CO, and formation water through SEM
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Table 2 The comparison of permeability variation before and after dissolution in system of CO, and formation water for actual

sand sample in oilfield
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2 12 56 124 173 39.71
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Table 3 Experimental results of multiple cycles of CO, huff and puff
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Fig. 4 Experimental results of physical simulation of CO, huff and puff
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Table 5 Calculation results of well spacing for horizontal wells for Chenglong 1601 Block
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RIS R JREE JRER MR RWTE OJRER R MR RMEE R R
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WRRIRRES G40 7113 1483 119 260 9651 1749 102 239 121.65 19.80 91 225
BTk et AR 63.53 13.94 125 268  86.35 16.47 108 246 10896 18.66 96 231
(IVEEVS 37.07 10.39 164 310 50.21 12.26 141 286  63.21 13.91 126 268
M 57.28 13.09 135 278  77.88 15.46 116 256 98.13 17.52 104 240
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Fig. 5 Optimization results of injection production parameters for CO, huff and puff process
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Table 6 Field test results of CO, huff and puff for Chenglong 1601 Block (Data until August 5, 2020)

5 B FEACO WIWIH =M /(vd) AP YD) Arertiald Bireihd Bl vy &

CL101H 1 800 38.48 9.70 240 2329 291 551 hesh
CL101H 2 800 5.92 4.72 64 302 -- 552 B (RS
CL1601 1 303 4.83 3.26 208 679 2.24 W51 sk
CL1601 2 289 2.59 2.53 17 43 -- 552 B (CREER)
CL1601-32H 1 690 9.05 9.71 194 1884 2.73 W51 RsETR
CL1601-34H 1 945 27.72 20.03 211 4227 4.47 B 1R CREE )
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Fig. 6 Production curve before and after CO, huff and puff process for Chenglong 101H well
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