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Abstract Natural gas hydrate is a potential alternative energy source for the future, and the low mining efficiency severely
restricts its commercial utilization. The technology of radial wells is a newly proposed method for increasing the productivity of
natural gas hydrates. To evaluate the effectiveness of this method, experimental studies were carried out to simulate the extraction
of hydrate sediments in water-rich and gas-rich environments by vertical well depressurization and radial well depressurization.
Results indicate that: for the extraction of gas-rich hydrate samples by depressurization, gas production behavior of vertical well
and radial well is almost the same; for the small experimental scale and relatively high permeability of samples the pressure prop-
agation patterns are similar when vertical wells and radial wells are applied. For the extraction of water-rich hydrate samples by
depressurization: compared with that of vertical wells, the cumulative gas production and cumulative water production of radial
wells at the end of the production cycle were increased by 20.16% and 38.98%, respectively; as a high conductivity channel, the
radial well can increase the drainage area in the hydrate sediments and promote the propagation of pressure drop to the inside of
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the reactor, and ultimately accelerating the decomposition rate of hydrate; besides, the temperature drop is more significant when

the radial well is used, which provides more sensible heat for the decomposition of hydrates and further improves the efficiency

of hydrate production.

Keywords natural gas hydrate; radial well; depressurization; experimental study; Shenhu area

doi: 10.3969/j.issn.2096-1693.2022.03.033

0 A&

KARFIKE W2 H R IR TR 5 T8 iU SE A K
G WOWREET, AR 8 R 48 AE K 4338 i
A S AR AE L, IR AR AR & R A R P R
FEAEUA, BERA TP RIR KA Y — RAE TR IR
800 m A . M LLF 400 m DLV B A BRI 45 TR
Prrbr B, AT 23R R IR KA W G IR it 1 20
FITAT B RA AT BB SR B 151, AR — P s s
FREAE R ARRBIR , 28 IR I T & R FHDG) AL BRI AR )R |
SR T AR K E B IGE— FR I [0SR S50,
Az 2 RN Z E S, AR SATm A /)
Ko,

FARF KGR T K 20 S R K A YA
fir S AR K B W & A A R S, B LK B IR
JrALEERE R . OO AL R 5
fb A b, B RAT 25 sk, HB AR MERE (R,
C 2N T RIRSK GRS 12, 2020 4F, HE
TE R AR T 148 A RARSUK Bl R, R
FACE IR 0P RAK G, RAE T R
i 86.14 Tm®, H ¥4 2.87 im® 2 Wi 72
B, BRI, AU 7™ 3 oA 18 B Bl AT v B
IKEYFIRAIAREER , FERBCRIN T IRRIEKEY
BRI I FH A0 i 7 1),

KA PR AR o L TR MR R, AR K
B TF R AR 5T 3 LS P S AR (AR R
Chong % 1138 i} 256 W92 1T 7KV J1 XK 6 9 B e 5
KR, AHH TR AU 0.98 L, 7K-FIH-fHE
PP SRR A B, H LI a5 RN
58, Wang 5 5 J T 7K P B He— i BB 5 10Tk
KA ILBGWETE, 0 T A I 05 26 I & SOR 1 52
M), Feng & MO R HIAE AL I Ty e 58 17K ) 4%
PR RCR, WS R K S mT DU =K &)
B TF AR, BAEKEYIF & s W E ARG
M. it — P8 mR A PRI RO, BRI R AL
A, ZEARA AR DR T 2 AR SHIR AR 1 TR R AR
IKE W R . Zhang 55 U313 i BUE AL LT B

HRAR R R H TR S WU P SRR, e BRAR 1)
LA RS PITRACR, RIS AR A 20K T
BTN B GE R TRk AN G TT ROK S W T R0,
EAIF TSR A0S AR K G A7 PR 058 BS54 7K
EYIERIFN,  ELAR I HFE I R KRR UK G WY
BRI A 52— 2P A SR I0IE .

ST, ASCEE SR TR T N
HKAHERE T W& R S TR T Read B, X T
FIFSREIFRITERBCR, 738 IR R iR
FEI7EA e s K G PR R 25 S R A R B R
ARICEEILRRE A, T — Rkl e K&
YRR S T 5 . SR AR B T AR I R AT R OK
FYIAL K IEREAE, PR AR AR AR R
IR BN RCR , A B T ie kAt m JF T
RGP LRG58, B HLBUKEW IR
AT

1 SEUE S5k

L1 KEMFARELERE

1 FE 2 R 43 oK G A S R S 5 e
EN RS e T R R RN A
SHIEERGE . KIBEARG . TFWRARG . THRIT®
ARG FllRE SRS H M.

TR RN 28 6 Tl 304 NEEAN, NARAIE N
20 cm, HEJE 1.9 em, AR 6.28 L, Tfitfk 20 MPa.
SR WK G 1 o ik R e R B R AR, R
28 N ER I G A 7 o0 A B T 2 AR AR I (P
P,) I 8 /NIl HE A5 S48 (T\~Ty), A% A o A an 151 3 B
TN BHERAR ST ORI KRR R IE R e, B
cm; fZREERE I B, B fiem, JERHI(r, h)FOR
(EIRES AR E . Py 4, 2), P, (4, 18), T, (9, 9),
T, (5.5, 9), T; (2.5, 9), T, (2.5, 9), Ts (5.5, 9), T,
9, 9), T;(7.75, 2), Ts(7.75, 18),

SR R R G L T R 2 A e A,
RN ENET], REKEYER. TARNH R



384

FIMBLEER  20224F9 H B 7EH 3

T =ssus —D8G— e SHABEE
T piy OO
I RO EER e PRt Eit
S Eﬁk* g CLLET oy £ FE N
’X iﬁg}iﬁ UILE'L $mlﬂ I % CXD
PaN . ' L Bk
19 B
= S > . !
. |
T IKBIEER i
° BEE
= ok - O — ' R
B #1510 . HIERESNEB RS
/Jn.éﬁ' 7nEr'Lf§f\ Ejﬂ?’i’zg‘%

PT_J:%BJ_'_Ejj; PB_—F?:ZB}_‘TSj], Po_

I’:['J'D}_‘le]; PC_EU_‘TSEjj; P1.2_J_‘_Ejj'f§@?<%§; T1-8_5ﬂ?1r§1§!i2%§;

B1 KkEMAERSFAREETEE

Fig. 1 Schematic of the hydrate synthesis and mining system
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Table 2 Experimental design of hydrate extraction
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Fig. 9 Phase saturation changes during sample preparation

of experiment 1# and 2#
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Fig. 14 Changes in cumulative gas production and recovery factor during hydrate extraction
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