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Abstract: At present, the laboratory experiment of drilling fluid invasion problem mostly focus on small-scale, carrying out
large-scale experiment based on physical parameters more similar with actual sediment would provide guidance for drilling fluid
formulation during actual drilling process in hydrate-bearing formation and accurate well logging identification and hydrate res-
ervoir evaluation. This experiment were based on artificial cores which were made according to the physical properties of hy-
drate-bearing formation in the Gulf of Mexico. Results indicate that the temperature and pressure rise when hydrate is heated to
decompose, while the resistivity firstly increases and then decreasse, in which, hydrate equilibrium conditions are not only af-

fected by temperature and pressure, but also by pore-water salinity. During drilling fluid invasion, the pressure spread rate is
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much faster than heat, hence it is probably that in-situ pore water and gas continue to form hydrate for pressure increase while
temperature doesn't change. The high drilling fluid temperature is the main factor controlling hydrate decomposition, and pres-
sure difference between drilling fluid and pore pressure can help improve the pore water pressure, which is beneficial to hydrate
stability. Though high salinity drilling fluids are conducive to higher pressure difference and will inhibit hydrate formation in
drilling fluid, it can also lead to gas hydrate dissociation. Therefore, in order to reduce the drilling risks in the hydrate-bearing
formation, the density of drilling fluids should be increased during the safe density window range, but the density increase also
increases the drilling fluid invasion. Therefore, a certain amount of kinetic inhibitors and fluid loss control agent leak loss con-
trol agents should be added in the low temperature drilling fluids. At the same time, the logging while drilling method or deep
laterolog data should be chosen so as to avoid the distortion caused by drilling fluid invasion and hydrate decomposition.

Key words: natural gas hydrate; experimental simulation; formation near wellbore; invasion; drilling safety; resistivity; engi-
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and 3.5% NaCl solution

Jox AR BT IR S M B S 3 S DT 52 B it - o
T M 2 07 S RRE | BRI S AT g K S B T
KA AL 5 7 R AR 9T K & kb )2 B
RS I AR S I RE M )23 e 1 g R e A
DFEPEAT At 2 R SRR B A Y 2 X

H AT, F N S22 3 X Rl iR A e A —
2 B 5T AR T 43 0t 53 R 45 B E BUE BT 40 0 T
(Konno et al.,2008; % Bk ,2011; Ning et al.,2013;
TR A5, 2013) o 11 F 3 P 52 90 1 47 A58 400 0% F 5% A
Xt 45 (Waite, 20085 Lee, 2009, 2012) , H — f 15 &4
FEJE K 5 43 oK 3 e/ RUBE b, T 52 56 4 A 3T
TR (4 W) Pk S 5005 2 Br 2 B 0 22 S KL o
DIk = 35 Bl R B iE 235 SR Y R SR . TR O 1 R R
FHY 25005 52 B 2 38 s O i DU Py R L, JF
Je R RUBE 8 TR 1R A KA W b )23 1 25 P9 55 3 A 41
AT o 3E — 20 MR 3R B O WA A K S W b 2 o R
r T T RE b2 B e 1 R AR RO AR S0 S B Y
FIEKEWEAE TR  Ruppel et al.,2008;
Collett et al.,2012) , LASE VG B} V5 /K G 4 b 2% S A5 40



%3l KT S+ B I W42 I 7K 5 900 30 B 3 J2 ) P i 2 455

XF G BEAT TN O B B A O ALBR K S )
TR A5 70 M Bl AR N\ S AR DL S B L S o 4 2R
] R S BRK A M S B I I A R B R T2 Al
IR S IR E B 4R

1 et 5 50k

1.1 EWEESHE

BE FEAFEFDR-3 A i Ol 52 B Ol 22
R FHE A R A D 5K AR B S
TR EF A B R G QLo LRI A BR A FD.

FDR-3 A & 0 il 4 % 8 7T 7 il & B &
50 mm. K BEZ) 600 mm YA TS BD #A D KA )
2B 5 R L5 A B R G0 2 2 RO R R TR
ARG HIFROFIRIE A R G M2 KA RE KRR
REARG IFERG. B R K D& RS )2
TELRE R R JSH R 0 e R S SR R G A AL (A
2. A LS B U0 T M 2 — S VR B L R R AL R
FIEMT S Z AL B oK G TR 185 1 A R R S
fiffe o IF T S B — 2 FE 25T AN IR R B A A LG H
RO 4 AR AE R G T DA AR R O K
7120 cm, H B R4 10 A0 05, F1E 10 A4S I6 B

3 HIIFMBRAKEYHZERE
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drate formation
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Fig.2 Skech of hydrate formation seepage and mining simulation system
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Table 1 Main experimental parameters
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Fig.4 Temperature, pressure and resistivity curve in hy-

drate formation and decomposition process
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Table 2 Temperature, pressure and resistivity values of demarcation points in hydrate formation and decomposition process
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drilling fluid invasion
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