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Abstract: The exploration and exploitation of natural gas hydrate need to obtain the pressurized core from the formation

for physicochemical property testing, reserve evaluation and mining technology research. However, in the process of

drilling, gas hydrate is easily decomposed with the change of temperature and pressure, which brings great difficulties

to the core drilling of hydrate. In order to solve the pressure maintaining reliability problem of gas hydrate pressure

maintaining coring drill, the project team developed a new type of gear and rack closed ball valve for gas hydrate

pressure maintaining coring drill. The ball valve was driven by lifting force of rope fishing. The structure and working

principle of the pressure maintaining core drill are introduced in detail. The specific pressure of working seal of ball

valve and lifting force required for fishing inner pipe are calculated. The indoor test and sea test of the pressure

maintaining core drill are introduced. The research shows that the hydrate pressure retaining coring drill has the

advantages of simple coring process, good reversing and sealing performance of ball valve, high success rate of coring,

and all functions and performance indexes meet the design requirements.
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Fig.1 Outer tube assembly
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Fig.2 Three-bullet card position mechanism upgrade
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Fig.3 Action schematic diagram of the third bullet card
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Fig.5 Gear-rack ball valve sealing mechanism

1.2 KA YR R B Al LAY T 4R R

TAEFF LG A, 76 M TR R SR SOK A R R
Bl L2025 58 L, e A0 G i B AL T R FL
T e A e AE A BRI ER =R RS 95
T 110 18 W TF e A, K P R B i
BB LI AME B, 78 4 B e 58 1, G 9 A
Bk AT AME Bk 00 . R AR U LS Sh AN
JiE e, ek 5 — R 14 1% s HLAE  HE 3h 9 A B B
B g: G- IR

WORE ST AN - o/ b R A5 S 25 R A i il i 6 1
HLR AT 455 2 (e R i ) 1 85 4 4 4 42 5] i 350
8 LB 7 S AT 45 A Bl FE AR B i AR,
TR e AN, 2 5 sh P P 13 R 4 5 — R
F2, 5 — R 14 el B A 5]l S A VA BT S5
Db TR B, 2 5 4l 8 4 B [ WA 24 B Bl , R 45 5 i
RN N =l 7Y U L A Tt B S

Jefit R, 5 [R) I A O A AR NS R 39 3 4% Il B
BRI B, 907 3580 — 3R 14/ R R m 26 =k
B 22 51 i B By 1k A T AR A R A X iE Bl 4T
5 A RSP T, WA BB T 2 M S8 R R
FE4RAE

T B 1k 2o T o TR Bl R R I B A 1) O OE
& FR, b Uk 0 e K A K (R R LA L, 22 A
BB TR R IR AL, 2 RS K H L AN
5 R TA] B 5 T R Sk Ak 2 Bl K R
U P AE R v 2 A T T A TR R A 8 i ) S B AL U
AR A Bl R 2 AN Sk OK TR o 2 P24
HAME 5 FLBEFRIR ] B 25 ) _Eak 2= AL H, HE AR

2 HR-EEXAXAKBRKEWREBOSEE LR
HBERIRITITE
2.1 BRI TAE® & R R IHTTHE

B T AR B E T B G RER I B B R
JE MR 77 iy o TR B R R, BRI %
U AR 2 380G shBR i A . ROk, 1 K e e
Ve — A1 B TR % $F R 78 AR TE BR 1) % £ 0T
HE 0 R B AT 6 U /)N K i B A B g 8 e 2 J]
FA JRE 82 7120 Tt ) A BR 1 B 37 7 G R 6 TR .

h
TS
g s A
il i u/ %
Ly
L,

Ee6 IKEZAH

Fig.6 Force diagram of ball valve
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Fig.7 Core tube holding pressure sealing test

device diagram
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Table 1 Pressure date record table for core barrel

pressure maintenance and sealing test

2 36 1 ] . 71/MPa
15:30(4R) 15.2
16:00 15.2
16:30 15.1
17:00 15.1
17:30 15.1
1800 15.1
18:30 15.0
19:00(4) 15.0
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Table 2 Core tube sealing pressure date record table

after the action of the holding core drilling tool

TR0 1 (] J& J1/MPa
10:05(%H) 15.5
10:35 15.3
11:05 15.2
11:35 15.0
12:05 15.0
12:35 15.0
13:05 15.0
13:35(%) 15.0
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Table 3 Pressure holding coring drill tool sea trial
date record table
i %Lf/ fjig; i K A
1 1950 #RHLMH R 15 m, HEE FEh A
17 1E %, HOKE L WS KK
R 1.2 m; K195 MBEEx
EIEDA m, A2
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Fig.9 Bullet card implements normally and ball

valve flips in position
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