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Abstract: When drilling in marine gas hydrate bearing sediments the decomposition of gas hydrate and the entering of the released gas
into the mud circulating system and reforming gas hy drate are key factors that affect the safety of diilling operation. In order to develop
a drilling fluid that can ensure safe drilling, the authors utilized the natural gas hydrate simulation experimental system, and evaluated
the effect of bentonite on the rheological property of formate drilling fluid at low temperature, the rheological pwperty of formate drill-
ing fluid without bentonite at low temperature, and the performance of kinetic hy drate inhibitor PVPK-30 and PV PK-90. The ex peri-
ment indicates that with the addition of bentonite the viscosity and shearing force of fomate diilling fluid increase rapidly at low tem-
perature while the formulation without bentonite has a steady rheological parameter at the same circumstances. At the temperature of
—4 °C and pressure of 18 MPa, PVPK-90 has better performance than PVPK-30, and an addition of 1% wt of PVPK-90 in formate
drilling fluid can effectively inhibit the formation of gas hydrate.

Key words: natural gas hydrate; marine; formate drilling fluid; rheological property at low temperature; performance of hy-
drate inhibition.
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Fig. 1 Contrast of swell capability of the rock sample in

different drilling fluids
1. ;27.PHPA ;37



1028 - 34
50 20 -
—a— 2% Wi+ 8 FREEEL TR
—o— 4% Wi+ 1% PVPK-90
40 = ler
S uut 1% PVPK-30
c‘;‘; 30 0 WK
gf 8 1 1 1 1 1 J
201 0 200 400 600 800 1000 1200
t (min)
10 -
5
0 PO ST S N S PN S R S R T Fig.5 The contrast of pressure evolution for different systems

Wir®E 15 10 6 4 0 4 0 4 6

T(C)

B3 B X B AR B WAV L 48 K A 5

Fig. 3 The effect of bentonite on the plastic property and vis-
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Fig. 4 The effect of bentonite on the shearing force of for-

mate drilling fluid at low temperatures
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