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Feasibility of application of hydraulic jet micro-borehole technology

to marine hydrate drilling
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Abstract: In the post-petroleum era, natural gas hydrate has become the best energy source for exploitation. It has
the characteristics of abundant reserves, cleanliness and high efficiency. Countries all over the world attach great
importance to the investigation and exploitation of natural gas hydrate resources. In 2017, China successfully
implemented the vertical well production test of marine natural gas hydrate, and achieved fruitful results. The
hydraulic jet micro-wellbore technology is a new drilling technology that has been developed and applied in oil
drilling; and its application to marine natural gas hydrate drilling has the advantages of low drilling cost, smooth
drilling of the horizontal section, less difficulty in control of the well trajectory, small reservoir pollution, and
reduced risk of large-scale seabed collapse. But there are still some key technical issues remained for solution, such
as the length of the horizontal section, the stability of the borehole, the handling of stuck drills, the development of
drilling tools, the short life of coiled tubing.

Key words: marine drilling; marine natural gas hydrate; hydraulic jet micro-borehole; drilling technology

0 3I% AR 32 G JB T AR RS s RE IR, HAT A TR B2

RARAUKEWWFR TR K" A2 AR 2 & A HRE R A AE AL I T 24 4% [ F

WA 2019—12—20 DOI:10.12143/j.tkgc.2020.02.004

ESTA . Mot ERRHE AU A 1R B L I KRR SR G WA TF B AR BES BF 57 (5 : SQ2018YFE20424)

TEE R FENL B U, 1987 4F A, TR, il A TR Ll B, NFK &) TUA S TGS RO ES I 5 TF & 55 TAE I A6 48 i B i 4
YeiE 77 5 ,1036821833@qq.com,

Sl A EAREN LB, 2N A K B RN IR R B T UK & AR R A AT AT A T L) ] R0 TR G LA R T, 2020,47(2) «
30—35.
WANG Zhigang, HU Zhixing, LI Xiaoyang, et al. Feasibility of application of hydraulic jet micro-borehole technology to marine hy-
drate drilling[J]. Exploration Engineering (Rock & Soil Drilling and Tunneling) , 2020,47(2) :30—35.



AT BE 2 W

AR AE 7K g WS RN S R R T U SR B R A AT AT P 31

FEMIHE R, RIREKE WA & AR & N IE
B — R E Y B, Horh K280 A T s, J
A DI AR 2 b, FRE 4 R AR
SOKA PR R A T AE I8 3% 1 R I8 b8 X
KRBT AR T3 E M ARV = — K G
F, PR LA A i IR R E .

YRR Wi 2 R W S R LR AR SK B
ZJa s R E MR H A S E GE A 4k ) i 1T K
B WECR TAE -4 G il 22 T KA W1 R 0 K 1 0F
FEVHRITT IR E A DLS — E AR A RS
A FF R B S BRI X T R SR AR G U8 1 I A E T
ARBC ISR T EIRE R . 1997 4E . R EER B3 E
ZK 863 I BRUKINR AR Ko LI, &0t AR
%% 1 76 2007 455 — ORI T KRR SK G W R
i, 2008—2016 4R, i [ Hb TR 2 B B B R
5% T A6 Tk ) 75 96 R0 4 90 b DX T 8 17 SR 3 9 4 1Y i
Ik KSR SR A YIRS B R T AR IFAE 2016 4FHUS T
B K A 0 K PR 3 R R T . 2017 AR 3R
B HEAT T 0K A iR SR O AR B L 7E
KR 1266 m MRHED I 4 )2 3R A3 T 8 WOl UK &
WA R B B L 3% 2 R K60 d RAHEIEE] T 30.9
X10' m®, A H 7 3.5 X 10" m®, X Z kA g
YR AR EL I ] K LI e et o 1 ¥ 3K 6
R TR O oA b e [ 55 B 11 R B L S
BRI R T AR UGUR R A 2 B
B TR RER AP IR AT 30K o AR SCHE 6K T 5%
SRS IR 2 AR T K A W A R B T AT R AT
O3 R R S S 1Y) 1 B K A K F R R AR
B E LA

1 KRAOBHEBNHAREHERENSIMAREZRI
®

1994 4F , 3¢ [ 9 1y Bl 437 52 (5] 5¢ 52 56 28 R ST 4 i
T /N HE HR A i Bl AR L B R 5% BE SRR BT B T
ZAP/NFIRBF I H L 90 52 BRI E IR B
TR R AL 30/ H: B AR 2 TE A % ) —
TR B HORY S o dE OL R IR IR B — N T
88.9 mm, A EARLYH 0.3 m, HTK S B/
H IRAE [P I8 I BOR 32 21 1 i 545 [ A 75 bk
IR R AR B S 76 2= A R L B
FOEA R Z B — DB 2 A IR AR T A

A NI A T L T

Zead Z A & A% ] K T W S /N S R A
HAREZEE mER D B AR ESEE RS T
FEAT BN BRI T oy RAFIRUR T, FRE
WA 1978 AEFF UG HET I H] 1 He W8 SR R L b LA
MK IR R TRRA R A A E T [ B, &P EE
T I MK Ty W R R IR X I i
178 AL 52 5 6 A 30 m A 7K PR HR L 18 72 a5
T E L R R X B IR R AT T K g mE g
BiIE L 5E R 50 m A BE K P IEIR 4 AL 58 100 m
KB IFIR 4 A4S, AR Z A . H ™= b3 n
402 ¢ R g B AR S T L X HEAT T 35 MPa )
1o K T e B R, JE S AL 2 1, SRS I
T A L BT R g L R R I R
HE 5 K JI WSS R X Xy 2 DR iEAT T
TN IR 7K T W 5 6 3 38 7 R B B ik Ab,
F ] A Lm0 5 FE LR S R R B b H L 3 Ml A
KL 7 BT A AT T RN IR IR KO R
B N IZIUK IR F R AR R T REr &

9,

2 KAWE RN FEREEF A
2.1 WUNFIRE BRI R S

Bl /NI R AR 1) 2K O B B R 7 ol 7 2 1 gl S
S R G, P TR A 1 e AR S R
FLURE AL it K BE L R S AR R R G
TR &R e TR EEIFER
UK SIS & I 1 TR . TE & E i R b AR
— R E I, B AEEKIREIE BT
N T s T HL B T B DL T 3% S A A
i) 78 SN A2 10) 5 50 = A0 ) PR o 2 Tih 4 1 4 S A JF 1 1R
B UEAT A TF 0T 3 5 DU 20 3 0 Vi A 34 482 K g et G
WA AT WS B
2.2 KIIWEH RS

K FIWEH 2R S8 T FALHE 2 AL R Sk R R AR
. ZALGT R R T A A i, iR
(102 B2 S BB I R G i kR g Al Sk o7 1T
75 PR I AN A5 B2 L % T 1) Wt i [) o O T B LA )
lia) 1L WS T 1) I A A PR e e HR L J ri)
WSRO VE R N A I R G R TR B )y, B
WS I 1) A PRSP A Sk oz )



32 A TR CA B8 TR

2020 4E 2 A

o4 e

LA
LB
% o A X
: | & S
LN
Sl EEIRYI
BE M FtEE
. HA[C 0 o000 [+] Z AL Sk
BRI B R 0% o o0 oooo/o " oDgo Uik
0o o o
0 %o o N A=
0/ 1\° keI
LIl o

D

oD g o°\/o°\/°\/

s © 0000 ooﬂq-, ooa.,

1 kABSHREKEEBSKENHRPHEATE
Fig.1 Hydraulic jet foamed cement used in hydrate drilling
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