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Abstract Natural gas hydrates are considered highly likely to become the most promising new alternative energy source in
the future, attracting widespread attention from countries around the world.The analysis of performance parameters of natural
gas hydrates through pressure testing is extremely important for explaining the growth mechanism of hydrates existing in the
formation and predicting changes in the physical and mechanical properties of the formation during hydrate decomposition.
It is also the key to constructing a prediction model for the occurrence behavior of gas hydrates in the complex situations
mentioned above, which is of great significance for evaluating the occurrence mode and resource quantity of natural gas hy-
drates in the reservoir. Estimating various parameters of hydrate cores using seismic or logging data often results in significant
errors from actual values, and it is difficult to conduct in-situ formation parameter testing under existing technical conditions.
So obtaining hydrate formation cores through drilling and testing their physical, chemical, and mechanical properties is the
most reliable method. A few developed countries and regions, such as the European Union, the United States, and Germany,
have successfully developed post-processing and on-site testing analysis devices for hydrate fidelity core samples and
applied them in production sites. Currently, China’s on-site testing analysis and post-processing technology for core samples
connected to deep marine natural gas hydrate pressure sampling drilling tools is still immature, and most on-site testing
relies on relevant foreign detection devices and methods. This article introduces the working principle, key technologies, and
related experimental research of a field parameter testing and analysis system for natural gas hydrate pressure retaining core
samples. The system is mainly composed of core capture and cutting units, sampler pressure maintaining units, core sample
parameter testing units, core sample storage units, temperature and pressure maintaining units, etc. The structure and working
principle of each unit are introduced in detail. In order to verify the working performance of the parameter testing system and
the influence of different pressure environments on the parameter testing, the system tested the longitudinal wave velocity,
resistivity and shear strength of three different hydrate simulation cores under different pressures. Research has shown that
the pressure parameter testing system for natural gas hydrate core samples can work stably and reliably at a high pressure of
30 MPa. The influence of pressure on resistivity testing of hydrate core samples is not significant. Pressure has an impact on
the wave velocity testing of hydrate core samples, and the higher the pressure, the greater the longitudinal wave velocity. The

pressure has a great influence on test of core shear strength.
Keywords natural gas hydrate; pressure maintaining; core samples; parameter testing; experimental research
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Fig.1 The schematic diagram of the field parameter test system for gas hydrate pressure holding core samples
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Fig. 5 The temperature control schematic of the field parameter test system for hydrate core samples
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Fig. 6 Schematic diagram of the pressure balance system
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Fig. 14 Test results of different cores under atmospheric pressure
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Table 1 Core acoustic test records under atmospheric pressure

TER S L EL/EZ%E'J

A-1 iﬂﬁ*&/m\%' o EIREA

B¥[8]20.9 ps

ABF7E]14.8 us

0I5 O HAR /mm W P R0 ] fus FEIRATTE] /us P /mes!
Ao 34 28 1.2 1268
A—1 RUBERG S A0 34 20.9 1.2 1726
N 34 10.5 1.2 3656
TG L 34 14.8 1.2 2500
xR2 KBELERBENTHEREE
Table 2 Acoustic velocity of ice cores under different pressures
N 7] /MPa o0 HAE /mm T UL B IRAT(E] /us FEIRIFIE] fus AU HE /m-s™!
5 34 10.3 1.2 3736
15 34 10.1 1.2 3820
20 34 9.9 1.2 3908
30 34 9.6 1.2 4048
R3 A1 BEREN S OERRENTREREE
Table 3 Acoustic velocity of briquette binder core under different pressures
WHEE ) /MPa 0 HAE /mm B RIRE ] us FEIREFA] Jus DI !
5 34 20.9 1.2 1726
15 34 20.2 1.2 1790
20 34 19.8 1.2 1828
30 34 18.8 1.2 1932
F 4 HEMEBELERRENTHEREE
Table 1 Acoustic velocity of epoxy resin cores under different pressures
NHBIE ) /MPa 0 AR /mm ERSEIRN N EIPI FEI I IE] fus DPCHE /m-s™!
5 34 14.1 1.2 2636
15 34 134 1.2 2787
20 34 12.6 1.2 2982
30 34 11.5 1.2 3300
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Fig. 15 The check test of resistance

®S5 KELEARRENTHRER

Table 5 Resistivity of ice cores under different pressures

W) /MPa HLBH /kQ KJE# /mm OB B /mm HFH/Q m MXSHH
5 18.1 600 34 27.24
15 18.5 600 34 27.99 .
K: 20~2000
20 18.8 600 34 28.44
30 19.3 600 34 29.20
F6 A-1BEMENELEARRENTHRER
Table 6 Resistivity of briquette binder cores under different pressures
MR 7T /MPa A PH. /kQ £ /mm AU EA /mm BHR/Qm HASHE
5 14.2 600 34 21.49
15 14.3 600 34 21.64
Jes: 10~30
20 14.5 600 34 21.94
30 14.8 600 34 22.40
x71 HEMESOCEARENTHERZE
Table 7 Resistivity of epoxy resin cores under different pressures
R T) /MPa FLRH /kQ K /mm O EAE /mm AR /Qm MXSHH
5 30.5 600 34 46.15
15 31.2 600 34 47.21
TR £ 30~300
20 325 600 34 49.18
30 33.0 600 34 49.94
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Table 8 Shear strength of ice cores under different pressures

SO, e OB RS, T X I e ) i .
Ko LEBAREE R I (1 17), 1 0~30 MPaly k]
JLHEIA, 0 B B AR AR AN K FEIRA 5
ARWAE I EPIEIRIK, LRI b 550 I
AR K, SR PR o AN T o 4% i 7 ik
Bk 1 R BH AR Sk A RS BE 5 TS, S —T7
W, TEEJERT, Ao AR S 2 g —

NHRIE I /MPa BEAERHTI /N NERIE DRI /N fRREREATEUN  HHEIRBE I /N BRI DT 20 R4 HUOYSRE /kPa
5 400.35 883.58 8654.7 7370.77 0.05 368.54
15 1074.77 2650.73 11 386.0 7661.00 0.05 383.05
20 1411.98 3534.30 16 252.0 1136.00 0.05 565.30
30 2086.39 5301.45 21885.0 9767.00 0.05 738.35
£9 A-1 BUBHEATEOERREND THSHTIRE
Table 9 Shear strength of briquette binder core under different pressures
WNHEBIE ST /MPa FESERH /N NERIE DB /N ARIEER EATEU/N  FHERBE I /N BRI 200 28 JU0Y5REE /kPa
5 400.35 883.58 1294.5 10.57 0.05 0.53
15 1074.77 2650.73 3736.3 10.80 0.05 0.54
20 1411.98 3534.30 4957.4 11.12 0.05 0.56
30 2086.39 5301.45 7133.6 15.76 0.05 0.79
x10 REWEEOERRENTHETRE
Table 10 The shear strength of epoxy resin cores under different pressures
NHEBIE ) /MPa BEEEH I /N BRI /N RIEES SN EQBL ) /N BRI 200 R 0TI /kPa
5 400.35 883.58 4561.5 3277.6 0.05 163.88
15 1074.77 2650.73 7817.6 4092.1 0.05 204.60
20 1411.98 3534.30 10 472.0 5526.0 0.05 276.34
30 2086.39 5301.45 14 488.0 7370.0 0.05 368.54
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Fig. 16 Line diagram of P-wave velocity versus pressure for

three kinds cores

17 3 g OBEERMBENTUINEE
Fig. 17 Line diagram of resistivity changes versus pressure

of three kinds cores
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Fig. 18 Three kinds of core shear strength change line
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