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The Study on Gas Hydrate Inhibition of PVP in Drilling Fluid

HE Yong, TANG Cui-ping, LIANG De-ging
(CAS Key Laboratory of Gas Hydrate, Guangzhou Institute of Energy Conversion, Chinese Academy of Science,
Guangzhou 510640, China)

Abstract: With the development of oil and gas drilling from shallow water area to the deep water area, more and more
attention has been paid to inhibition on natural gas hydrate in deep water drilling. As a perfect hydrate kinetic inhibitor,
polyvinylpyrrolidone (PVVP) was widely used in oil and gas production and transportation. Drilling fluids with different
PVP concentrations were used in a shallow water gas field. Firstly, the low temperature normal performance was evaluated.
Then the inhibition of PVP in the drilling fluid was investigated at 4°C and 6 ~ 10 MPa in a 1.2-liter reactor through
temperature and pressure change during reaction. The experimental results show that 2.0wt% of PVP can affect the
rheological properties which will not meet the requirements of drilling. The PVP of 0.5wt% and 1.0wt% have inhibiting
effect in the drilling fluid, the higher concentration the more obvious suppression. However, the addition of the PVVP cannot
completely inhibit the formation of hydrate.
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Fig. 1 The schematic diagram of natural gas hydrate formation/inhibition system in drilling fluid
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Table 1 The properties of drilling fluid before and after joined
PVP-K90 at 4°C

NN 2 FAPERLEE B
Wiatoer i mi$> <ﬁ§i§ ﬂjf
DF 1.15 17 8.4
DF+0.5wt%PVP-K90 1.15 19 9.0
DF+1.0wt%PVP-K90 1.15 23 9.6
DF+2.0wt%PVP-K90 1.15 29 12
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Fig. 2 The pressure-graph of hydrate formation in pure water and drilling fluid
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Fig. 3 The pressure-graph of hydrate formation in drilling fluid at different concentrations
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Table 2  Gas consumption in different drilling fluids at 4°C

DF DF+0.5wt%PVP-K90 DF+1.0wt%PVP-K90
PP VRTFERE (mol)  IRFEICR | AURTERE (mol)  AUREEILR | CURTFERE (mol) KRR
6 0.497 28.42% 0.407 22.68% 0.327 18.02%
8 0.790 34.05% 0.739 31.88% 0.613 26.04%
10 1.245 43.15% 0.957 32.87% 0.775 26.79%
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