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Abstract

Oil and gas pipeline operations frequently encounter leakage incidents caused by corrosion, third-party damage, material defects,
and other factors, posing serious threats to safety and the environment. Pressure-sealing technology serves as a critical method for
conducting pipeline maintenance, emergency repairs, and rerouting without interrupting operations, effectively minimizing downtime
losses and enhancing repair efficiency. This paper comprehensively introduces the principles, classifications, and application
conditions of pressure-sealing technology. It analyzes key implementation phases and operational priorities in pipeline maintenance
and emergency repairs, examines technical effectiveness and existing challenges through case studies from typical engineering
projects, and proposes improvement suggestions. Research findings demonstrate that pressure-sealing technology offers significant
advantages in ensuring pipeline safety, reducing economic losses, and minimizing environmental damage. As an indispensable
component of modern pipeline integrity management systems, this technology plays a vital role in safeguarding operational safety
and ecological sustainability.

Keywords
oil and gas pipeline; pressurized sealing technology; maintenance and repair; application strategy

Wl SEE T EHERAREYEESRE PR
X5
EIZE W ERTH R A RS G, B - HA 75 735001

mE

A E AT, Wk, F R, MR EL B AR FREREI, PERMEELHRE, FEHEHEK
RAEFIEHAGENT I REE LS, B RRE TN A4 %, TRRAEEBIKEHRE, BABIGHE, KLLEN
BT W ERERARKOGRE, 2 EARERLH, 3T EAREHRBLEELSHE PORELARTE SR EE, &4
BATIREHARRLTRREAERA S HALAGRA, FINRERIEEN, FRRRERE T, WEHBRREGEEE A

110 BAREFAVE, B TSR E T B A R AR, RIREE TR IR AR TR AR

ES a0
Wb AEE W EHEHA, SRS B R%

18 S, BRI . o Fe T, O
AR R R, A i

PENCRIE . A TR R S TR D S It A E IS 4y 3

I R, SEASELOUNRIRSHOE R, RO | e

T, HOAAE R T . SRR, X N e

BEASHEREIIE, SIS REL IO 1 pue e mrsied . e b e

P, FIEEIEEOR (HotTapping&Plugging ) (SIMEEMT oy s st ssiiies, REes

BAELETRAL, SRR, BN EER BN o pmmn air | | Lo T AeReret A R RS

FRIORAT R, HHATT RS BRI a2, TARE

[EEEAT X3E (1982-) , B, PEERBERA, & ETEENFTARAN, HRERELE.

&, Tigm, MBBSETHOR.

107



IRFAREEE - £ 0% - 178 - 2025 £ 09 A

2.2 FARSYZE

MEBESTR MRS, TEASYIMERE. B
SERL RS, DUMEHE S DM . IS SR A,
wra, ERATEREK. ENEREiE; RS T
E el 7 msi ko 2 D g 2= S L1 DR SN2 | W BEW AT
B, AT T ARSI R . L
HTRBTHL, BEFUHEM DR, R
TEliE & R AL, TiDE s AT R B Ey
S5 ST B AR s T2,

SEAKZGEEARRLE
31 EAENE

W IEEERRBEA T RS 2R RImAEE, B8
JFh . AR BRI, E TR M P REEE
B FEEHE, REAE 10MPa, sbEEM S, i
AR RNBEI . BREHE . &SN EE WEM S RAH
RIFHIERINE, RO E ST, FEFSET
Zi
32 HARME

SEG IS TR, T EEBER R BRI B TG
o AITERERBORI FITRIG R, BRI (RS
Rk SREFSEE. W6 TR A RS i, M T
s, nl A EERE BT, nE B 5 4L
WIROREICEL, STERER ARSI, IR SR R .

4 I T ES5XEHY
41 EIRAER
4.1.1 & AHA M

Wy EEEEE TR, ZEWEEE TS0 RN,
R R RO DIEIERERE S, K SIRE
B REAIA R B ENERE S R EA, AR SE
FERPEOT G A 2 et B YRS, 1B BRI RE A% )
W E SR EE RIS B G, Aok TIHAMR RE B
KI5 | % 22 et P,
412 TF EH T

FZIRREE S, SITTANEIE T %, AW e T
. AR T WREED N e, /7R Tksaks
BEE . BT, SEEEt CEERE) K
SZE, fPUERR TN, EOIGERESTER, WIEE R
XFINE
4.1.3 & &R FHnlK

s THT RS s E B & TR e E SR,
Tl EHESL . wEME, WERARSE, IRASTERERIT,
T EHESE ST R EERENIA, B SR TVRRGL RO
ERRG, EAIRIREIR D FIE TR, (R TR e
Biiie/

N

z

N

\

=

[\E—[’

108

4.2 IiRTE
42.1 ZFIHEE L T3

EETEETAN B AR EE R B AL, ERIIE
B RIREE R B L, PN R AES
BRI, AR GRS, TN LA AU HEE R,
FRIEFFF LA B FERE AL E AT
422 &8 T34k

FFEFFILNL, W ES R FLERE, AL R
FLEUR, B51ERBE ARG | A 20l , S FURESE A,
FOFFFLJ BRI, FFIFLIR =], ek,

423 BRI KGR FIEH

OEHESLATFLE AEENGS, RIEEHE T ES,
= ANUERE s e AL LK, SEEN R RS
AR, STINEREE RS, AR, FRs i R T,
{RAEREE IR AR P
4.2.4 [ B B T4 & BT BRAT s

WHE TR NG, FFEEEE R, X
TREEE B TIRES , X E R S B S E A HE s e
I RYEEa L TIE. T 4eBERIEnl, (Rl X R
IFEX, A S AREGh T RN, SEA B, A
WEAEEE, R %A
4.2.5 Wi E SR F B 47

HABEEWE, SHEEFBAISEE TR, e iR
WHRG, eEERE, EEREEEET, Jiaitndt
RS DR, S B I EE ., A EFTIL,
SRLEEANIE TR
4.3 KEFRES
43.1 ZBHma

SEEE N TR 58S B EHE SR B R A,
i T 2 B S8 BT R T B S7ET TR, WS . 5Bk
DI R, LR E RIS, A= EE, T
FHFFRACETFBE, BatR s Bl aE e alh G o
4.3.2 H 3 k2R 4 A2 )

EHESLZEE NIRRT, TR S E E AT A
BIRRES, BHIERR OISR EE Y, 22N i ot e ir
L R R, HfREREk s Y,

433 =AWl 5 ARGt

i T AR T 22 HE S A T D28 TS i
EEVE SR EEINIEIR,, BIZIEsh aFss, Nas
VEAI ST SC AR ] HEa B | B & HsEEEss,
R BECVIER 2 I XU

5 T2 FZEA

51 IiEE=
RFEES Ma £ T2k, EIEER 813mm, BITED
15 8.0MPa, iE(TH/J 6.5MPa, T/ S HiE



IRFAREEE - £ 0% - 178 - 2025 £ 09 A

T, A RLURERE 1200 TN, S 2005 I HATRE,
EATARWEITT 15 FA %, 2023 F 8 H, K ASATE
EETSARIERE A2 320km b A HLA HIB RIS SR, BHIT
RIS — 4 EA2) 10mm AT, FEFLATEEE
EEEER N7, SRR, M
EEFRECH, /] VEEEAY 6.8mm.

STz EE M SN M — TR, RS
WR L OIS b, S SR E R AR
PRI O, 1ERE KRGS, W5 T R AL
ETAE, R AR EEHE R TeE, MifnfEA ARt
SERRERIEEE .
52 HARFRIZE

EFFERIEIATT, HARFRA =R E e 5 X IF
J& T TR, SRR N B . A E T p i T
DU EMEE Ko ER R e, RAES R
2, B eI TR RS IRE, P AR AIE 48 /)N
FDLE, 2774216 2000 J5 TCHIEHTIA, FEER KN
ARG 55 o 7 AR Mt v ] A T 38 R ok
WOEIENL, NI ZE LSRR PR R A R, IR
TFAE KR BBIESERS, RSN EHE & I A SR
HHEHENER, FRYRSER TIE, HEREES,
REMREE EF LG, B EOaBE, REMERA “W
AR EEE + 55 E S 1R 775, RO EREE B ml5 5]
ZHE—ENEIEEE, SRS R, b
JEVIRIE R B e B
53 e TR

T TR B e e B E SCB B THE /735 6.5MPa,
IREER 45°C, FMPIBEES R 25mPa « s, STRELHIA 0.8%,
KRR AR I S 5 3 2 F L 100mm Y0 LT R, )
ERMVEESRIREEE, IRETSEDkE 813mm £ H
BUREE L, AR EAR A T IS e B E b, &
BB SE TIEE R 10MPa, &3 TIESR, 52
I TE % A DN300 CAE I, &itE70 10MPa (1[4
), KELR 12m, WmfEEh X =5 FE AR,
o FRhF R DR, BLEPRAWL . rTAS AR
RKESEZSHT, VRIS B EE, &S, i
TARFREEY R, (SR IRSEAEFE,
5.4 EILZE

TEGRFEE BE B TR 2m (OG5 BI 22— BN i
BRE, ST ARESEELIESERE, R
BRI, RAWREFFVEEESEE EF— 1 E 150mm
(5L, FRFLRHMEBIBIRAHRIEEREE, IBSHEATE, &
TEFLERVEHIN RS LS A E NS, 15 I A e tiEsh
WAER, SEENEEEEME DIERE S, TR
B FIISHEEENIRE], HlREIhEs5E A5 B
B, EEMEEEIE BRSNS 0, B RRIE HislE

AT B, MBI 1.5 K, RARGE TR TN
FTHIVRERREE S, SRR EE S5 100% 5
iR, S5 RBIRAE TR 2 GB/T3323-2005 H1 [ Z4#1
T, SEEE B EIRL, HAE DR, Toitts
MG, RKPAFEERE ], FEHEFER], YimAEEEk
FrEfr B A RIS G, IRbREERE, MEERE R
TAERE.
55 REEFI SN 2EHE

TR N GO s i Sk e 3 R ER 22, i HshIrE
0.5mm DAA, SEELEEIS), FFLbnas e S I ReE,
15 11 IR B RIS, R A MR 2 (AR EE s I E
150°C ~250°C, HAaRZRISTERL, InFREEEL BRI S
N5 b EAe R EFEA RS T LRNE, HrEEEhi
SR IRAEERIEN, N eI, e AR
BB, I eHE T AIeBEPA, SR AR
5.6 SEHERZL

LRI 8 /N, ABER T4 i=hmdE (X, 18 40
AN ERHR, Bk T4 500 TN BRI A, D
250.8 MR, BEIR TERESHUNG:, EiEafTaEa
EREK, B 6N-AED, IR6EN FREEEARHI SR
N EEFELG, IEH T R RORE S S iR E e
ERISCIEESE

6 F71E 0]l 5 it Y

6.1 FF1EB) R
6.1.1 ZE %I RAS

RN IEE AR, BuEEEL. BEE. BIEARSK
SRS I TR AT e, R EMEE R . SR
RN ROINSRRET, —REGEAIR, TR
5 TIEERA, ST RERYE RS kR R, EmEt
R LRGER D, WER4EE: AN, B TR AR
KiE .
6.1.2 X HEEE mEE

FER O MAE BTN R, WS, B
R T EE . MAIR RSN R, T Bk,
SRS RN EEE DI S e E s, K T THERE S,
AR E T EREREROIR O, EERE RS B S A e R
W TeEEE, HAERRfEacEmAE s T, dEms [AgeREs
TRk
6.2 B I
6.2.1 BF & & ik &5 A4

RS RHIFR A, BFHIAT R AT ey, amE i,
BAN TR S SR, RERER S
FE . MBS RS . B RE IR e R, DR
YE3PIR R, DO IR, (B TR, Wit
FHSRRIRAR, SRFRORIOE S e K B,

109



IRFAREEE - £ 0% - 178 - 2025 £ 09 A

6.2.2 # L —A4T AT HHE

BT EER Ak, A EEHERRHE i T
U BRI R SR IR, BORESRAER Rt A
Mg —, Mot Tamia iR, I T2,
B REE . R TIRMCERR T E DR, PRER
AR R ZE SR, KO(eErEERRME, R EEZ
SUSIBRTE B

7 &5iE

i EFIERORE AR, 24 OrRNE a4 R E
F, AIEA RN R EE S B, SEiEE TR, &
RIEREF IR TR SIS . IZRAN TR E e
MR R, MRS A, ARokpEERR Rzt
BURARER R TEE, T EFERORS AR E R
BB T AT SEMIPL L, tEEhREIRAT L SEB AT 42
Ko

110

Sk

[1] PN AR ST T FLEHE ORI S 8 UG &
AR R ] A A T1445,2025,28(06):193-198.DOL:CN
KI:SUN:HSFF.0.2025-06-050.

[21 M= AN K AR SR SRS 18 HR e AN (5 i b B S Y AT B R
[J]. R SR ,2025,35(02):54-58. DOT:CNKI:SUN:TJ
11.0.2025-02-011

[B] Fazsm, 25, mAE G R E T e EHE B ORBLR M %
BERFST[I]. 4 1 6 Pz, 2024,38(02):26-29.DO1:10.13726/
j.cnki.11-2706/tq.2024.02.026.04.

[4] skHT, Ay P A B T A R 2 2 A T I
[J].H %4 T#82,2023,(16):173-175.DO1:CNKI:SUN:SB
GL.0.2023-16-076.

[5] AR RREE BB R A T FLEHEEOR ORI R EA
TR T AR S i E,2023,43(08):120-122.DOL:CNKI:SUN:HG
BJ.0.2023-08-042.



