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Experimental Research on Prevention of Hydrate Decomposition

in Deepwater Drilling Formation
XU Jiafang,QIU Zhengsong, SHENG Jie, YOU Yanping
(College of Petroleum Engineering,China University of Petroleum,Qingdao,Shandong 266555, China)

Abstract : The paper studied the influencing regulation of agitation condition, bentonite content,drilling fluid,additives
and hydrate inhibitor on the formation of gas hydrates by means of experimental and evaluation devices for the inhi-
bition and decomposition of hydrates and investigated the decomposition regulation of hydrates. It showed that the
existence of agitation and bentonite could accelerate the formation of hydrates, but most of drilling fluid additives was
of a certain extent of inhibition;the hydrates could be decomposed if the existence conditions (temperature and pres-
sure) were changed;the hydrate would be decomposed immediately in contact with the unitary thermodynamic inhibi-
tor, but a deepwater drilling fluid with both kinetic and thermodynamic inhibitors could not only prevent the forma-
tion of hydrates but also prolong the decomposition time in some extent so as to decrease the blowout caused by hy-
drate decomposition.
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Fig.1 The evaluating and experimental device for Fig. 2 Phase equilibrium curve of
inhibition and decomposition of hydrates water-methane system
2
2.1
o ) (
IS 1 s , o
b b
b o
200 r/min,
2.2
C 2. )
b o b
1 2
Tab.1 The effect of disturbance on hydrate generation Tab.2 The effect of bentonite content on hydrate generation

/(r/min) /°C /MPa /h /C /MPa /h
1 0 2.10 10. 61 2.3 2.25 10. 52 0. 80
2 100 1.90 10. 35 1.0 2% 1.95 10. 44 0.72
3 200 2.25 10. 52 0.7 4% 2.85 10. 90 0.10
4 300 2.10 10. 50 0.3 6% 2. 80 11.08 0.06
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Tab.3 The effect of drilling fluid additives on hydrate generation

/C /MPa /h
4% 2.85 10. 90 0.1
4% +3%SD-202 2. 80 10. 79 0.9
4% +3%SD-102 3.10 10. 52 0.2
4% +0.4% JLS1 2.45 10. 70 0.3
4% +0.4% XC 2. 65 10. 36 0.5
4% +0.1% ZNJ-2 2.50 10. 63 0.1

4

Tab. 4 The evaluating results of hydrate dynamic inhibitors

/C /MPa /h
4% 2.85 10. 90 0.1
2. 60 6. 30
4% +0.5%DY-1
5.00 16. 90 2.0
4% +0.5%DY-2 2.55 10. 67 1.0
5
Tab.5 The evaluating results of hydrate thermodynamic inhibitors

/°C /MPa /h
4% 2.85 10. 90 0.1
4% +10% 2.6 14. 90 0.6
4% +20% 2.45 14. 46 0.9
4% +30% 2.45 14. 60 2.1
4% +10% NaCl 2.25 14. 83
4% 415 % NaCl 2.70 29.58 0.6
4% 425 % NaCl 2.35 29. 93
4% +25%NaCl+10% 2.30 30. 56
4% 425 % NaCl+20% 1. 80 28. 30
4% +25%NaCl+30% 2. 30 29.51

6 DY-1

NaCl

Tab. 6 The evaluation of effectiveness for inhibition

by DY-1 complex with NaCl

/°C /MPa /h

4% +0.5% DY-1 2.10 10. 72 0.5

2.45 14. 60 2.1
4% +10% NaCl

1. 80 13.97

1. 80 17. 24
4% +10%NaCl+0.5% DY-1

1. 80 23. 81 2.9
4% +10%NaCl+1% DY-1 2. 20 23.67 2.3
4% +10%NaCl +1.5% DY-1 2.50 23.52
4% +10%NaCl+2% DY-1 2.20 24,74 3.9
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Fig. 3 Relationship between hydrate inhibition and time
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Tab. 7 Entirely decomposition time of gas hydrate with different experimental slurries

26
7

8d

F& J3/MPa

/ h
2 C 20 °C
6.0 0. 50
1.3 0.08
4% 2.1 0.20
4% +10%NaCl 1.7 —
1% +15 % NaCl 1.5 -
4% +25%NaCl 1.1 0.20
4% +10% 1.9 —
1% +1.5%DY-1 4.6 0.08
400ml( ) +0. 3% XC+25%NaCl 1.7 0.20
+0. 3% KPAM+0. 5% PAC +3%SD-202 L 050

+ 3%SD-102+1. 5% PVP+15%NaCl

(10
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Fig. 5 Hydrate decomposition process in deepwater drilling fluids
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