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Abstract: For the two kinds of immersion and non-immersion states between hydrate particles and pipe wall, the impacts of
adhesion stress and drag stress on hydrate deposition were analyzed respectively. And the mechanical model of the hydrate
particles deposition was established. Based on the solid adhesion force as dominate stress and the non-rolling removal as the
basic criterion, a method for judging critical deposition of hydrate particle was proposed. In combination with the practical

conditions of the deep water gas well test, the effects of production parameters on removal torque and adhesion torque of hy-
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drate particles, including temperature, pressure, gas production rate, liquid production rate and circulation pipe diameter

were investigated. The results indicate that hydrate particles have critical sizes in the deposition process. When the hydrate

particle size is smaller than the critical particle size, it can be further deposited. Otherwise, the hydrate particles would be

migrated under external forces without deposition. Temperature and gas production rate are negatively correlated with the crit-

ical deposition size of hydrate particle. While pressure, liquid flow rate and circulation pipe diameter are positively correlated

with the critical deposition size of hydrate particle. Gas production rate plays a dominant role in the critical deposition diame-

ter of hydrate particle.

Keywords: deep water; gas well test; hydrate particle; stress analysis; critical deposition size
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Fig.1 Diagram of forces on hydrate particle near pipe wall

SO R b KA TR SR P 2 B 20 O
KA RURL TR 1 4 e A5 A 20

F.,=2mRy,,cos 6. (1)
S F KA ORI R F1 N 5y, RSO0
5K J1,N/m; 0 SRR, (°)

TERIURE ) 4 BE (R TR A o, UKL 5 4 BE 1]
1] 11 268 B 0 ko 5, B

Fy, =37mRy,. (2)
Ay, o0 TR E ) S [T 351 286 B0 T, Ny, o
A E 5K ST, N/m,

TEAE BERM AT, URL BT 32 4 B 70 1 0 2 2R U3
TR S, EBRRAST , RN EME 5
THEARX,

F,=1.7009x6mw,Rv, , (3)

M, =0. 943993 x8mu,R*v,. (4)
P, P, A BERM I 7K & WY BURL T 32 46 B 7, N M,
R RE N AT K S W ORE BT 52 46 LI HE N - m,

TERURLARIR AZS T, 5 I URLAE IR S F T 1Y
ZIANIR] PR Wy A 2 B o ol
ST AH R B R T, 2 R URL BRI X B 5
i3+

E2 XEYBHNESRZFELHDEBZAN
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and liquid phase
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Fig.3 Analysis of forces on hydrate particle near the wall
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Fig.5 Hydrate particle moment changes with its size under different temperature
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Fig. 6 Influence of temperature on critical
deposition size
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Fig.8 Influence of pressure on critical deposition size
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deposition size
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