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Application feasibility of composite plugging removal technology

in the development of natural gas hydrate
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Abstract: Different substances, such as formation particles, microorganisms and injections, will cause blockage of oil
and gas wells in the process of migration and retention along with pipeline fluid and solid. This paper divides the
blockage areas into four categories: blockage of surface collection and transmission pipelines, blockage of wellbore,
blockage of sand control media and blockage of formation pores. The physical, chemical and biological factors causing
plugging and plugging characteristics are analyzed in this paper. The present status of plugging removal technology
commonly used in the process of offshore oil and gas resource development is summarized, and the plugging removal
technology is divided into four categories, namely physical, chemical, biological and composite. At the same time, it is
considered that the composite plugging removal technology is the most likely to be applied to hydrate development in
the future, which provides a reference for the plugging removal technology in the future development of marine natural

gas hydrate resources.
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Fig.1 Test process pipeline
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Fig.2 Different sand control pipes
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Fig.3 Field cases of hydrolytic unplugging with

high pressure injection
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Fig.5 Construction curve of bio-enzyme
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composite process string

3.4.2 R S IR A R A R

1o R 7K 2 S e A 2 v L T R 2 B ) —
Fofr 4 B g 3% B2 R, HB A6 2 500 J2& A b o & X — 3%
{538 15 00 55 i 6 00 b 5 RT & AR AE  0F A O 2 R —
FhAb A 3G B R o 2R R (D) 5 BT i 20
JE 7 5% 35 R b il g s R R LT &=
2%, 5 7 bk 20 0 B ik 24 % ~27% 5 (2) R 89 2 4k
YE 88 7= A8 Eb B 0 b s TR 0 5 8.6~ 100 % 1 Bk i 2%
b st B A R Ak LT B A IR I R R 5 (3) AR AR AR
ik b T 2% Y A s AR R GRS %) 5 (4 HB & &
it 1 390 T B A ML SR T I R R 2 3 T S R R T
R A B I RS SR R UL RV R A Uk

G AR R Y g Y X AR EES
YEF, — 77 T b 2 B ZE 4 00 ) 158 % it 0 A HE B3 | T+
i 7 % 4 0B A 7 KO 7 A B I T A 4 I 5
— 7 T AT R ARG ST B s DI O s L O R B
2T Y RS E B T RUK IR K R B
FHE i b 25 8 FH 0 A 3% =0 T LB, M /K e 4=
FIHE , Ak 27 fiff 1 700 308 o 7l A8 SR IR R ot 308 45 I 1A
THE % S8 A L 7 e 22 AR I e K R (L 7)),
S e VAT A A i) S R A L T 4 8 A
FE 56 0 e B AR S L BE L T R Bh, PR A Bk b R T
WAl 3% T4 H R AE — o h I A3-47 1 47 i 3%
R, B T R 3336 m® L 3 il 783 t (1 iR 3
B

o

| — JURY st

HRIER —_|

e

AR — |
T s

E7 #THEIEERE

Fig.7 Schematic diagram of the downhole

construction string

3.4.3 KIJyvhidi AR R RIS HOR

ARG K R A B BT A W T
T Z 2 0 AR )2 7 AR 2 A Ak,
SEELAR 2 AR 10 B X e A i A
4 B0 Al W, il il )2 T S A A 3% ZE 0 B Bl
2o ZHEARE T UL T 2 S )2 R )
e Al o it TR, FH K R AT R R T AR
1 0 R R AT T, = A K R B4 (B 8) , AT
BT R K i £ i b e AR B BV ML R 30 7,
EEYEN Ty I Raa el WA L) % S B B g
H =, 2013 4E7E ALAL 26-44 1%, F 3 H 7=
KE14.7 t/d, 7= 3.2 t/d, Btk 726.7 t, H 43
3t/d,

AR PR Ak 2R A W R RS
B, 3 T AN [ B it B AL BT[] — 24 E 4 IR A AR o, S



B A9 1

RO A A R O A IR SRS W T K b i R T R AT A3 A 11

P Ty

kit 98 i
T | i

KhErE — |

B e B
i ]
S Soogcg‘\’\ %og%gg (o;
5200205 Blgetoten]
FRIELLIE

B8 KAMGEERKREHEBREEHLLEUTE
Fig.8 Structure of the hydraulic fracturing and

strong negative pressure unplugging string

R — R S R TC R B B R . A R L
YA S FES WH bR AN E, AR
fife 3 T2 R R FEE Ty 1 o

WAk, B N 3 22 B fl SRR an g BE A 1 v
1 JF T K o R K R B R K SR K
R e MR R R T GRS P SRR
fb 2% b . CEA .GD-951.CY-3.1D £ #H .42 i)
HEA 2 AR B 1k . SNT-05 37 5 i St i e 2L 70 L A
AEMAREEA ., EYBETAEA Z]-UBAY
% 1 Dr.Nzyme300 & 51 \BE-1 4 9 B 45 4 R .
AR oh D+ BR Ak AR B+ U R L R
A B 2 AR+ UK R HERR AL . CO.+ 3
TR B i Al R AR AT AL R AT SR
] 4% S G R AU 3 . HAT AR T2 AE R - =
A7 S HAth 453l L EL )32 1

AMER R ER RS T 2% e RE S
TR Y T ARG R R I 2R A
RIEREE,

4 RASKEUFARERBEIZNN
Sy A By i R AR ORI K S R0E
IO T R AR SR A 2 e [ I L B BT AU
R fEsE T 8RR T HEAMITHNEZ — .
5 R SR B WA 2 B OR 181 45, R 0T 2R
T B 5 O 2 U B AR TY L R R et iR

TR R IR KA PR B A A 2 3 i O
LRI, &1 e A5 b i J2= 4 JLA7 ] 0 —42 0 BOR 1 A
JE L 28R A R R R i R R B R A AR O
T ESP BRED &% 7 B A4 5 I i RIS E 1517 .
i A R FE BURR A7 — JE PR JEE I ik D HE D M B R ) AL
(NSRS N W e b 7/BA e/ iR B S N G AN 7 D
SR (8 A LR AR AR JE LU TR (i AR T ALY
HE T ELEMHEY GRS RS g . [RI,
K TT 2R 3 K AR K5 W o figg DXL B ARG, 12
eI 181 A BB i — K & W, 3 vk 3 o 3% 88 5C
ALHR AL 53 7 BE MR 22 JR) A PR R R (A D A

A R AR SR I IT R A 4w R MR 7
KIRAKEWIETT e — Bt 1), 7 2R B 24 1 it
S it 0 S R A A 7 A T AT A, DU ih
LIRS R A R B I )R FL BB R B
IR R BRI . 2 3% K M 3 R (0 4 i HEAT IR 36 O
e FE R T i R SR ROOK & W T S i T RE
W1,

MR LUFE 4 Bk B T A R JC L
i B ZE L HONE TR B A TR 2 1 3K
JE o MifksAlk AR L BORXTRUEY) il e AF 3 JE R
A BT i 8 RIOR  (E AT R I A T CHE 2E R ER B
B AN AT 2240 R AT H AR AR R iR 24 2R
S 24k LIRS Y TS SO A i G O 4, — e AR K B
TR T 38 26 6 AN R B2 0, PR A58 B — ) i 3 T2
TG 1 Foe A M A R K AR SR W T SR I 4 3 26 1] A
FRZMIEBAZ G A BRI B E R [F) i 9 >
IS A1 BB e A R R ok KR K A W TR
R AR R A E AT

5 FHiEEEIW

(D Z sy ZRRR PR B = . T
NN R T TR Y25 ) 0t 2 18] A — 5 T
YERR kA 2R ey B8 A=A S g, 3 17 1R T
AR DXk AN [ RS B 35 28 R M A e A
B IR BRI R IR FE Y AR T 6] R TR ) 45 2 0N
A N BB 5T, 18 78 A R S AL % EH L

(2) 3% 6 & RUME DL 86 2 22, JCIE 92 BLXFAE
2y AT AR MG LA R S L Y K 2 L HAE
I PN M A A AT BRAY 1 O, LR JE i e A A
W7 34 S8 SR T i L ISR A G, A7 AR BOR B BE AL
SHARNE, By WL AE 7= A o IR I N 25 5 T B



12 Bl PR TR 20224E 1 H
®1 AAMBEIZHAREATRASKEYFEZNAR
Table 1 Features of different plugging removal processes and prospects of their application
in natural gas hydrate development
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