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Origin and significance of wellbore sediment in reservoir development .
a case study of well Gaotan 1 in Junggar Basin
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Abstract; During the development of oil and gas reservoirs, wellbore sediment will bring a series of problems, so
it is important to identify the cause of wellbore sediment. The discovery in well Gaotan 1 is an important milestone
in the history of oil and gas exploration in the Junggar Basin. However, with the exploitation of crude oil in this
well, a large amount of black solid insoluble sediment blocked the wellbore. The composition of the sediment was
clarified by various experimental analysis methods, such as group component analysis, gas chromatography, liquid
chromatography, wax content analysis and pyrolysis experiments. The results allowed the study of the formation
mechanism of the solid-phase sediment in well Gaotan 1 and the development of site control measures. The sediment in
well Gaotan 1 is composed of soluble organic matter (mainly asphaltene) and silty sand (mainly fine silt). In the
process of crude oil exploitation, the temperature and pressure of crude oil decrease from stratum to wellbore, and the
light components in crude oil are preferentially separated and flow out, destroying the dynamic stability of the crude
oil, and asphaltene dissolved in the crude oil to precipitate and flocculate, and finally to be adsorbed on the pipe wall.
At the same time, silty sand at the bottom of the well is mixed with the asphalt precipitate with fluid flow, and grows
with asphalt precipitate. This may be a common phenomenon in the oil and gas production process under high tempera-
ture and high pressure conditions. It is necessary to choose strong polar asphalt dispersants to increase the stability
of the crude oil system, and use strong polar reagents for chemical cleaning of the scaled wellbore. More bottom
hole filters are required to reduce sand and mud solid particles.
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Table 1 Physical properties and family composition characteristics
of oil from well Gaotan 1 on the southern margin of Junggar Basin
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HEE AR O KRB WERY Sk R/ G VA TS YV

H 1 /% % % % % (g+em™) % C 20°C 30 °C 50 °C
1H4H 70.28 14.15 8.02 7.55 0.373 0.814 4 7.42 19.20 4.2 3.4 2.4
114 H 6501 20.00 10.83 4.17 0.161 0.807 8 6.77 18.30 5.6 3.4 2.3
1H22H 8000 1375  5.00 124 0012 08199 7.12 36 3.0 22
1 H30 H 68.88 16.60 6.22 8.30 0.083 0.813 4 6.54 3.6 2.8 2.1
2H7H 75.28 16.35 5.32 3.04 0.012 0.818 4 7.29 35 28 2.0
3H7H 76.68 16.60 4.74 1.97 0.104 0.817 0 7.34 4.0 3.2 2.2
3H10H 7877 15.47 3.95 1.80 0.125 0.822 8 6.26 47 36 22
7H1H 73.61 18.06 6.48 1.85 0.012 0.828 5 8.01 18.60 4.6 3.6 2.5
7H2H 71.91 20.00 6.38 1.71 0.012 0.827 7 7.50 18.05 4.7 3.7 2.6
7H3H 6891 19.17 7.25 4.67 0.012 0.828 4 7.84 17.80 4.7 38 26
7H4H 73.61 17.47 5.95 2.97 0.012 0.828 6 7.46 16.75 4.6 3.7 2.6
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Fig.1 Pyrolysis experiment of wellbore sediment in well Gaotan 1, Junggar Basin
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Fig.2 Microscopic characteristics comparison of wellbore sediments and debris in well Gaotan 1, Junggar Basin
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Table 3 Melting experiments of organic matter in
wellbore sediments in well Gaotan 1, Junggar Basin
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Table 2 Dissolving ability of different polar organic solvents
for organic matter in wellbore sediments in well Gaotan 1, Junggar Basin
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Fig.3 Melting experiment of wellbore sediments in well Gaotan 1, Junggar Basin
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Fig.4 Gas chromatograms(a,b) and aqueous liquid chromatograms(c,d) of different

solvent dissolved wellbore sediments in well Gaotan 1, Junggar Basin
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