% 4T A F 4 & h 46 w B, A Vol. 47 No.4
2019 4 7 A PETROLEUM DRILLING TECHNIQUES Jul., 2019
GHSEFE» doi:10.11911/syztjs.2019045

T By SR 7Kk & ) 3 ZE /Y R 7K =S TR
LZEMR TANLEHR

RaE, TR, 4 B, ETaf IZBA, siE

(LA RN AT A "I BOK TAREAR TG, TREYI 518067; 2. H A1 il K24 (7R £ TR Be, LR 5 & 266580)

 OERKSAFAURIEY, RHEAERRKEYHEEF T LMY P, H# B Iiz P, LT %
EREBTARENHE TGk, ARARKE DA FHEHRNXEEE, EERAENT HEKTET %85 24k
KbpaERT T EA, BT REREN RS AF G Y aIE; I T ARB S KR BB E
Fa gt v B A ST A RAARK S o, AN T AR KEDHERRR, NELPRA 2T BEELE T Z2HR
DTFNREIMZ T k. AREI, ARA S KR EHE R EAYLYmELRAY TALEL, FHAT T
AR A TS B R G A RAARKEY; BT, KRR, 3B EA D, o EARK, A RAIRKEGH N
RIRAMK, 2R ERT AR LIRGEE , AFRLIAA, LB AR T AR K A MK P 42/ T AL E 6 4

ERAELRFE
KB AARKESY; BREA; AW ; KeWFEE,;, B4
FE 53 S: TEIS3 XERFRERD: A XEHS:1001-0890(2019)04-0110-06

The Setting Depth of the Testing Safety Valve in Deepwater Oil and
Gas Wells for Gas Hydrate Blockage Prevention
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Abstract: During the testing of deep water oil and gas wells, gas hydrate is prone to block downhole safety
valves. To prevent it from happening, a method for determining the reasonable setting depth of safety valve was
studied. The gas hydrate phase of equilibrium micro-test device was used to simulate the phase transition process of
multi-component gas hydrates under various formation water salinities in the laboratory and to obtain the influencing
law of temperature and pressure on the phase equilibrium of gas hydrate. The effects of gas composition, water depth,
the geothermal gradient and wellhead pressure on the formation of gas hydrate were analyzed to predict the formation
area of gas hydrate, and the method in determining the minimum setting depth of safety valve was obtained from the
aspects of safety and cost. Studies suggest that all the factors including gas composition, water depth, geothermal
gradient, and wellhead pressure could affect the setting depth of safety valve, and the increased contents of ethane,
propane and butane in the produced gas are more likely to form gas hydrates. In addition, the setting depth of the safety
valve will be further lower as deeper water depth, smaller geothermal gradient, higher wellhead pressure, and larger gas
hydrate formation area. The results of this study could provide a reference for determining the setting depth of test
safety valve in deep water oil and gas wells.
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Fig.1 Structure of gas hydrate phase equilibrium micro-
test device
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Fig. 2 Micro-decomposition process of multi-component
gas hydrate
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Fig. 3 Phase equilibrium curve of multi-component gas
hydrates under formation water salinity
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Fig. 4 Phase equilibrium curves of gas hydrates with dif-
ferent molar ratios of methane and ethane
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Fig. 5 Phase equilibrium curves of gas hydrates with dif-
ferent molar ratios of methane and propane
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Fig. 6 Phase equilibrium curves of gas hydrates with dif-
ferent molar ratios of methane and butane
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Fig.7 Phase equilibrium curves of gas hydrate prepared
by adding the same molar ratio of ethane, propane
and butane into methane
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Fig. 8 Schematic of determining the setting depth of safety
valve
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