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Experimental study on sand production and seabottom subsidence of non-diagenetic hydrate reservoirs in depre-
ssurization production
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Abstract: Nature gas hydrate mainly exists in non-diagenetic strata, and sand production and reservoir subsidence often hap-
pen during mining, which restrict the safe and sustainable production of gas hydrate. In order to study the relationship of
sand production and reservoir subsidence with temperature, pressure, gas production, water production of hydrate exploita-
tion, simulation tests under different conditions were conducted with a self-developed device for sand production and sand
control. It is observed that the sand ratio and grain size of water gradually increased in the first two production stages; For
fine-grained sand reservoir, increasing the gas production rates will enhance the sand carrying ability of water, so that the
sand production risk increases. At the same time, high-gas-production will accelerate the temperature decrease and lead to
the formation of ice-phase,and/or ice blocking. The reservoir subsidence during hydrate exploitation is closely related to hy-
drate content in the reservoir. However, the influence of gas production rates and depressurization rates on reservoir subsid-
ence are related to gas production mode. The stimulation operation in the mid-late stages of hydrate exploitation will increase
sand production risk and subsidence. We further discussed the sand production taking the first marine hydrate mining case in

Japan in 2013 and proposed the concept of sand prevention according to grades and stages.
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Fig.1 Gas hydrate resource pyramid
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Fig.2 Schematic diagram of gas hydrate sand production and sand control facility
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Table 2 Experimental conditions and results
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(b) Liner with screenafter production
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Fig.5 Changes in pressure, temperature, flow rate, and subsidence rate with time (TH, TL and TM indicates
the mean temperature and standard deviation in top, bottom and middle layers respectively; m indicates the

production time min; os indicates the sand rates in produced water)
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Table 3 Description of parameters in Figure 6(m indicates production time min, S indicates subsidence

ratio, mol indicates moles of hydrate, Sh indicates hydrate saturation in pore)

a b

c d e

0min.S=0%,
SIS 1 0. 41mol,
Sh=61. 84%

18min,S=—0.15%., 125min,S=—0.7%, 325min,S=—1.23%, 600min,S=—1.79%,
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> VA . mol., D= T Z. 0, UMmMOlL, S -
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Sh:95. 86% 20Mmo A mo A mo A O%
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> Sh;67mgl’y 0.38mol,Sh="57.69%  0.006mol.Sh=0.85%  Omol,Sh=0% 0mol,Sh=0%
—67.01%
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LB 4 0. 43mol,
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Fig.7 Types of sand in different production stages (a) (Numerical label indicates sand production time) and variation

of sand ratio and median size of sand in water with time (b) (Numerical label indicates sand ratio

in produced water, 400 min indicates settled sand in bottom of wells)
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