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(54) Title: TWO-STAGE SEALING TYPE METAL DISSOLVABLE BRIDGE PLUG

(54) KRR W H A G IR a2

(57) Abstract: A two-stage sealing type metal dissolvable bridge plug, comprising a mandrel (2) and a

cone (12) which are sleeved inside and outside. An outer surface of the cone (12) comprises an upper
conical surface section (1201) and a lower conical surface section (1202) which are arranged vertically;
an upper locking block group ring (6) and an upper metal sealing ring (9) which are arranged vertically
being sleeved on the upper conical surface section (1201); a lower metal sealing ring (15) and an anchor
block group ring (13) which are arranged vertically being sleeved on the lower conical surface section
(1202); a lower end of the mandrel (2) being connected to a release joint (14); and the anchor block group
ring (13) and the release joint (14) being connected vertically. The two-stage sealing type metal dissolv-
able bridge plug uses a dissolvable metal sealing ring, which is suitable for working conditions such
as high temperature, high pressure, and high mineralization, achieving rapid dissolution of the bridge
plug, having few residues, ensuring rapid production of unconventional oil and gas wells, shortening a
construction cycle, and reducing economic costs.

G7) % — MG H NGB ATE, QRPN E RO MERA2),
RA2)IISNRE S A b M E R T B 120 A1 N HEIABL(1202), EHERTBL(1201)
SNERE BN BN SR AIN O LB EEINO), N BR1202)4ME
A NREN T BHEBBTAS) M E R AIRA3), SN MaEE A LTk
(14), SERANA3)GETER0) | FEER, WREEHA B ETERAT
BB EEEES, S TR, Sk ST HESE TN, KT ER PR AR,
R D, BRI AL =R Pode =, P TR BIRIEET R



WO 2024/040786 A | [0 00000000 0 Y

BH, BN, BR, BW, BY, BZ, CA, CH, CL, CN, CO, CR, CU,
CV, CZ, DE, DJ, DK, DM, DO, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN, IQ,
IR, IS, IT, IM, JO, JP, KE, KG, KH, KN, KP, KR, KW, KZ,
LA, LC, LK, LR, LS, LU, LY, MA, MD, MG, MK, MN,
MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PA, PE,
PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC, SD, SE,
SG, SK, SL, ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ, UA,
UG, US. UZ, VC, VN, WS, ZA, ZM, ZW,,

B T EER A ATEH, BRI —MATTRALIHIX

R ARIPO (BW, CV, GH, GM, KE, LR, LS, MW, MZ,
NA, RW, SC, SD, SL, ST, SZ, TZ, UG, ZM, ZW), ¥l
(AM, AZ, BY, KG, KZ, RU, TI, TM), BXill (AL, AT, BE,
BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HR,
HU, IE, IS, IT, LT, LU, LV, MC, ME, MK, MT, NL, NO,
PL, PT, RO, RS, SE, SI, SK, SM, TR), OAPI (BF, BJ, CF,
CG, CI, CM, GA, GN, GQ, GW, KM, ML, MR, NE, SN,
TD, TG).

AER LA
—  ERe R IRE GRAE215:0)).



10

15

20

25

WO 2024/040786 1 PCT/CN2022/136060

XU b 7 < mT VT I

AR HE
AN HE B SR R HiE S A 202211010679, 3. H1iE H A 2022 45 8 H 23 H. R B4 #K
AR EF G B ENZE” W E R SR AR SR

TR AU

AR BT R TEERIRR A I N TR, BARR 2 oo B R
AT

B ROk

N T RINAHCR R, SRl AR, RTER . 2 R BUR R RF IR =
RIOFBTBL . WHILRN, RAMEENIF N EE, BEENERE. mnlErE
s MU TUA USRI 2 2 2 Beg TR, RS A IEEH R & E Ak
FEWMAA A BTED A SCBUMT AR e i, fRHF i ™, RAASRG AR, 515~
I TRV RE . PTG Mb XURSE B B AT S — IR s A A A1 o

KEFRE, WENERAIENTE . BBl 28K R 228, iy B ATH IR
AR 2 2 B I I R VAR R S B SR PR, SEBE T A N R SR TR . R]
BN SRS N R LSRN, BRI RIRLT IR, & R
IRBAH/INBUREARTE R 5 AR 5 1 ] R 2 O 32 S B e P B R A, NPV S 2 1
JIRK, BEE N AMFERERNIND, ERCRHER, PR A, R & AT
BRI, A BAh, BEAE AR B IR AR A, R VA 28 R B AR
REfRAR AR 7y SR HA T RESR, AWE s mk. BRE e
TR o AR AR AL SR AR T RO 521k B R MRS T AT A B A

SLE::

T Y LTRSS b B 55 £ MO, AR IR T — R
ATHHRIE, T b e P B TP ) e R BB OR GBI T L %
B CIEE O, SO T R OBORIEAE, TRED TR B IR Yok

Dt




10

15

2

<

25

30

WO 2024/040786 2 PCT/CN2022/136060

BEARK e L A SR8 57 1 AR

A I B gt e H AR il BRI R Y BB AR TS 5842«

RO GCE B S R VANT 2, BRSNS B IS RATHES, HER RSN RIS
N AT BN T B, R B i ) e, BRI BOOMERC R
BCEK EBURRAIAN B R B, N HER BN m ) R i i b, R BLAME B
A ETMRER T ERES M T, Sl T mdsd Tk, MERAny
ETHEL ENER, 4 RBURBA AR 0 A s R, M Re A T
oA 5 N ) P w7180 2 4 NN w7 B NN N = B B W I S E R B el B
k.

AR RAT 2 R R A T X i v v T e < Pl VAR 28, e R I AR
AT AR S S B 0 5 SR, MO B A5, eI AT R B AL, f
< A A VA MY ZE BB B AR S PSR MR NIRGE Vs TSR & SR IR R I =i i i 2
PRI HIF IR I8 T OCTE R VAT 200 B s TARRR), ORER SRRV PR s HiZ
LR A R RAR SR R R B K. iR SRR ISR E TR, T
fEBR BRARM D SRR S AR BUR R L5 BV Al PRl vA i, seBLEH . 807, FBK
Jite T M2 5% A

P 1A 5t 7

FE AR H AR 11— 78 23 PR U P PR B R OR BRI AR ] i — D B, AR R
PESE ] B i A TR R, IR AN S AR R A R 5E

B 1 R AR W T X s B 5 T A 22 s B

K 2 AR B BTk XU 2 s et 34 o ml b 2 (R AR Bl AR RS

K 3 S A R

4 AR IR R

K 5 AR R R

K 6 2 EBUEBRIIR R,

B 7 2SS RN R

Kl 8 &t e SR AR =

LRISEAN AL

I AR, 20 Ohs 3. IRAOZERET: 4. HEXR; 5. SME¥S; 6. LRBURIRAN; 7.



10

15

20

25

30

WO 2024/040786 3 PCT/CN2022/136060

WER: 8. IRALIERR: 9. E&BEHIN, 10, B HIF,; 11, 5 S0, 12,
s 13, BEEHUHER, 14, E2FESL; 150 TEBEHEHIR, 160 B, 17, TVERK,

201, F—KABG 2020 5 KABG 203, F/MEBLG 204, 5/ NMEEL 205,
I TCHEIR AP I i B s

401, AMVNEBE 402, ANRAREEG 403 FRTEIMIAE; 404, R S

601, L8i%H; 602, 5 mH A,

1001, U JEfl,

1201, FHEMGE:: 1202, THEMDE: 1203, PRJEHERAASH;

1301, HEH; 1302, KSR,

1401, LS MA.

LA St 7 3

FTEVLHRE, EAAMPREGOT, A HE [ SL i 61 S S i) iR RRAE AT LUAH B
A, TS MR 6 STtk g vl B AR B

MO BB G B A AE, AR AME RS 2 FER 12, HER 12 AR
H&A BN RER RHEmE 1200 AUNHET B 1202, AET B 1201 AR EETI B 1202 ¥
NRYERE, EAEE B 1201 R TmEA BRsmeA T CBD BHERIBE 1201 1) Bsmsb T 1
AR, FHEMEL 1201 FMERA B FRER FBEIAEI 6 fl E&EE T 9, T
B 1202 BT el N ed [ CEP R EER B 1202 B R im b/ T bBamdhe), FHEm
B 1202 4 EWA LR IRE RN &R IR 15 fdl A Ir 13, B4 2 0 Mg =
FHk 14, AR 13 5EFEL 14 EREE, 4 EBUEBYIE 6 AHXTE4H 2
A ARSI AR T, HEAR 12 AR AN T 2 (A R RS s, LBUEHA 6. &8s
B9, T&BEEFR 15 M EHAIR 13 WAy ik, K 1 £ 8 k.

TR X 4 2 3k 24 J ml VA Ay ZE AL 0455 F T 28 AR B AR 2L ) A 1 FH PR AT R AT
3, MR L SHEER 4 0 PRATIRET 3 %8, Hop, F&EEHE 9 MR ESEE LT 15 4
MR BAEHEAR 12 19 BN, TR A R & B E B &N, Frd g s H A 4&E
VAT ZE 1) B SR A K i ) 2 B AR AR 12 (KPR, ML s HLBE AR e 387055 2 I,
AT 14 MRS S 2 Nom A MREOER:,  SKIH H 1) e AL AT E

FEARSEHEG T, 5 2 HESLIERES M, B0 2 AR &AM Em MR E
3 — KRB 201, 85 RfRE 202, S5—/MEB 203 FIEE —/MREBL 204, 55— KRB



10

15

20

25

30

WO 2024/040786 4 PCT/CN2022/136060

201 WAL 58 RAREL 202 AR BB— MR B 203 [AMENIEE /MR 204 HIAME
WIS, HEAR 12 NESLIEIREHR), FAEEBE 1201 5 REERBE 1202 F R HE
N, W 3 FR.

FEARSEREE] T, 5 2 EMZRIHEMS 12 RHZRE &, O 2 (0 o T ik 12 19
bumbl, S 2 BN umbr THEMS 12 N4, B KRB 201 WIRCH WIREL, R 12
FEERTE—/NMRE 203 4b, 5 KBEBL 202 ME—/NMEE 203 Z [0 H A HER A
R 205, HEAE 12 (Y b A A FEERIRAL BT I 1203, FOIRHERALE 1T 1203 4R H#E
I, PIBHERAAEE 1203 T ko sl B, FRHEIRSMNT I B 205 S5FRRHERAL
BHE 1203 TURCHEE:, 5 —/MEB 204 ERT ETHEL 4N, Bk 204 5E T8
3k 14 WAMESUERE, /MR B 204 W AMESREW BT R T4k 14 BINIBLL

O 2 RG-SR, S8 2 WA GRS, 8B— KEE 201 Wik
A IR LA bR A B TR, B 2 5E TSk 14 1B80E 03U (1) 52 7 F0
B FEATZEARBINS, ALiihE BT BT R Tk 14 NIRSL, KB ZE R T4
B HEAE 12 WA WALIE, HEE 12 1 Bim A A AR AR BT 1203 T ZEA/ESE
T AR, AIERR 17 ISR MR R 0L, R, w1 BE A4 PR,

FEARSEHEG T, PR R £ X 8 AT A 2 AR 4, R 4 BT % 2
Gb, R 45 PRSI 6 B ER:, M 4 SRS H T RERIMMEE 401
AN KIRBL 402, Fh/NE B 401 1R H0AA PRI 403, HEFR 4 (1) N o T~ HETR 10,
FIvik S HETR [ R Tl A R R e b, MRS 4 R I IR 246N A 404, 2% T
T 404 VRAERS 4 (0 JE ARG HES, T 3 1A 5 404 WIS 4 K ELARTT MIEE, Gkl 5
PR o

HEER 4 2RR, I 4 RS SEWWEA BB R A 4 59N LS S
2 [AIBREC G, HEFR 4 LOROFATEIMARE 403 HT 28 RATIRAT 3, seBlfhm e hr. HEFR 4 (1
TiREA ST T 2R 404, BT SR 404 BitR—EMEaaE, TSR 404
M= AR A S S S 601 1% S im0 AR} A AR 1AD o

FEARSTHER , FAIESEARS 6 S H 24 RIS 601, FBIEI 601 KM BN
BEaeMEL, EBUEE 601 2RUEHCK, 24 EBURH 601 WK 12 B, b
B 601 1 FIRT N A A 602, BRI 601 19 BRI SHERR 4 (9 R It
FoHEz, LS rAl 602 5F FH 404 ——XF RH TG RO, B8ISH 601 AR S
FHEMIB 1201 TURCHERE, BBUSHL 601 MR IRA /0 Mg ih 7, BRI



10

15

20

25

30

WO 2024/040786 5 PCT/CN2022/136060

6 S ERAIMEIR 5, FBUSRILLLIN 6 (T e BRI 8, FRAZAEIF 8 BT L4
B 1201 #F, AMEIS 5 FIRALAGIE 8 (M B ATTEA &M B, WE 6 Arn.

AR 601 RAMCREFVEES SAREI R, EBUED 601 AR 5HEE 12
BeA, BASRH601 1 PR T AAHE T A 52 5 HE A 12 1) AT B 1201 ) 4/MEE T £ 52 AH ]
T FE 404 S EAEM, RBUEB 601 AMRERA — 2 RN EL, TRk e
W7o RBUEH 601 SR ZHAG R AR B E R A R PR B S IR 6, I
WL AMEER 5 I PRA SRR 8 BEAT AL

AR IALER 6 th R SR 601 HRBUUI R EARAE AR E M AR RN YoE, EBTE S 601
BegnT LU 6 He-12 B, HIansR A 10 Healghi; FBiEHe 601 3= 24 AR 7 fl 1) 1
IR, WYHEMR 12 1 R sh BRRY 5K, BT L E e Er 9. B30I 10 fIE
T 1L, HREIGEEE 16 BINEE, BTN T MIGRNEE 16 WEE, Biw i E AL
LR ERIE 9 FPIRES.

HNTEER 5 FIRALSEER 8 SR FH e A 2 1 nT I B A el s R B T4 R IR R 34 A
T BUEBR 6015 BRAZAEIR 8 IS BIZZ M EF, B f RBUEB 601 7E4 3K it P w453
i L& RE A 9. #iwih 7 BRI, 8T DUR A A B R R 1 A N
MRV B THRERRG, TR 7T WAEY 16 B, JNrERE I E 1 e
Wz —.

EARS S, FaEBER 9 MW 24, F&REEIF 9 MM TCARTEA 4
MEL FEREZEHE 9 MNRES FHERB 1201 ICRCHE:, FE&RZHIE 9 N RE
WHZENMM, F&BEEB 9 MAMRIURE 2B/, Bk 238 A IR 258 4t
IRV HE AR 12 )Rl 2810 B HES

TEARSLHEE Y, FERERT 9 5ST&EEHT 15 E RN ETASG, kN
MRS V IR, BTk VIR D@l ek 12, Brdsb AW s, LR
B 9 M &R BB 15 BMRIEMZE=20%, 4 BT 9 T &BERIE 15 1
RIMB A SRPURR)Z, DA CRBLIE % B PRI mi s R IR T 1A 1k

FEEEBI 9 M TN BRI 15 B 5HEE 12 TUEGERE, ik 218 N YRR 28
HMNUIRE R BT OGS BRI R TR AR T R EREEIR 9 MR &R EER 15 AL
TEFA I HIVE R N VRHEE 12 MBI Y R AT, AL 12 585 16 NEEZ 7]
MER A, TERES: LERERT 9 T &EERT 15 (EE& R iEm Z 1 cs
T, T SR R S AL B A SR e B IR 9 AR & A IR 15



10

15

20

25

30

WO 2024/040786 6 PCT/CN2022/136060

HE R 2 2 B AR 1), KA RS B AR, i a4 < P VA M 28 1) 85 s P S PR AR
TV LEEEEI 9 Mm% HE 15 M.

FEARSZEB Y, FEREHEE 9 M miEEf BT ESERNE S 10 fig
TR 1L, BB TCEER 10 FISE SRR 1L BT RHET B 1201 A, BE—TCHEIR
10 R3S Z3C4%3F 11 M BTN RTE G AR 55— STHEF0 10 19N RIS 30430
11 AR U 1001, H TR B RIWERn C Y, 55— 32483 10 ) U B
1001 555 IR 110 U A 1001 94 12 f9JE SRR, G0k 7 .

S SCHEIR 10 FISE SCHEER 11 BRI ONIIREE M, 55— STIEFR 10 FIEE SR
11 YR ER Al B G il B, BB —STHEFE 10 MISE ZSCH30 11 354K 12 UG
P, B SCHEIR 10 FIEE SCHEER 11 PR S, MG, HE S 10 g U
JEAE 1001 555 ST 11 [\ U JERE 1001 £REF 180° X FRAr B 43 A7, 7] LA ST AT (1S 3 0f
FEEEE O SR ER, R RS EE I o ALK e, ## a2k
BN AR ERVERE. o, HEMR 12 1 b o 58— 38830 10 FI58 304
11 ARSI, THEAR 12 T RO 5 SR 10, B & @A E I 15
(K)o MU SR — S 4%F 10, 55328 FF 10 IBIMAER T M HEm B 1202 4h. RHE
[H B 1201 AMECES SO 11 5N EME B 1202 Ah2 88— 30430 10 BRI & E .

FEARSEHEG T, BTk 14 BIORAH, ETHK 14 MBUNRTE G SMEL &
Tk 14 BT EH 2 10T msh, ZFESk 14 19 Bamii oy BRI, Pk BHER
Titsm s B s N, ZTFHECK 14 10 Bomi A 246 B3 1401, 2456 B3 1A 1401
WETHESL 14 WA E RS, ESEE 1401 WETHSL 14 WERTT AT,

EFEL 14 MNALIEIBRE, AT 500 2 Barss, T8k 14 10 bmii B
25 P m 1401 T XH4iEE 1301 MM S mfERH, EFEk 14 T miH
Bl HEmD RS REM:; EFESk 14 FIWIBSEEEITT DUE B TIRLL. BETRIRAL,
WIIRASE: M ETHEEL 14 MAIBSOERK T B B E LR B H I ETF 71, K
TENISRES R, FEES LI it FAS 28T IR ISR 1S

FEARSZHEG] b, HiE IR 13 & 2 s 1301, #iEH 1301 M BUATTE S
SHEL HiEE 1301 BERUEHUIR, Z2HED 1301 WK 12 B9 1 HES1, B g 1301
(R SR A T S AR 1302, 83 1301 1 N i 5 E T8k 14 19 L i TRz,
TFEAE 1302 5 LS EH 1401 —— X SCHIUACHRRE, BEESE 1301 MRS THER
Bt 1202 TURCHREE, g 1301 KSMREBRA ZME R 7, 2 MEW 7 IRHEE 12



10

15

20

25

30

WO 2024/040786 7 PCT/CN2022/136060

(o [E] R RE Y, Bl e SRR 13 AN IRAT AR 5, Bl e AR 13 1T smde A IR A
IR 8, PRAIFEIS 8 BT NHEM BY 1202 41, HMTER 5 FIBRLL 4 ER 8 BIM LA N AIE &
SR, W 8 Fk.

HiE P 1301 A i A VA BE A e, B 1301 BN N A T S
i 1302, AIT5EFEL 4 ESAE 1401 IRE, &M EER. e dir
13 1R s A HE D& T 9 e B 1301 $RAOEEERINAR I 7 71, A BT 2872 AR B
SR TER T A T EAFR NGB 16 PIEE.

HEPL 1301 FREBA = ERAREAL, H TSR EAEES 7 BES 1301
KH 2P0 177 AL R A A R PRIR )l e S B 13, Fdad 4MEE 5 AR A7 4
8 HATEAL: T SE BB i A4

B E PLAIR 13 TR E B 1301 (BB 75 ZARAE AT ZE A2 R e, Al BLa2 6 B
—128, BIRERAE) 10 Heaeste, HFBAERHRAAME ERT, A 12 Migs) A
R, BWEF T &E B 16 MEE-—STHE 10, AW REE 16 WEE, T
TR NER 16 WEE, BiE B BT @A E I 16 KPR B ER TR
G, EEE 16 Wi E M B MAIIGHE .

HEDL 1301 45 EaUEH 601 5L, FERKOIRKEIGM, ek 7
WL, TunHEm AL, IR T 1301 £ 1| R RIS RT EBUES 601 (1)
K, Hied 1301 e 7 EE KT RBUEH 601 LAt 7 AR, ey
IR 13 (17T vt I o o2 ) 520 HEEF 1) T A DK T 3 R ZEL B 6 11 I i I %o o 4 3 T 1D T £ o

Fr iR A 20 25 N SR TV My ZE R B FR T VA BR 17 FIHERT 1, WIVAEK 17 23R, IR
Bk 17 R EEM B RG, PIVEER 17 BARGRTHEAE 12 FINEA Kb WREEIF T AL
BE, AIEBR 17 AN EHEM 12 FFMEHEIRARE I 1203, ARIEANSLIMER . R 1
SEEEE PR, MR L T S HERR 4 1 BMING S, R 1R A B E A 4 A
WRETAL, FH DA pRAZMRET 3 HERT 1 (Y o] DA AR 28 N T 80 (R br A 3 TR (4F
THD R, HAL S m e R .

A 2E IR AR B e R VA B AR R

FH T Pk 2 2 34 X4 AT VA M 2R AE ST T AL B4l 8 JF AR R 0 AR I 7R 2 Je It A
FER N TR S ERbraE s T RSB WAL E TP 2 £ T, JHREAERSE 16 N
MR EA A, HEPAIR 13 Amy skIEEEE 16 WEBE, MMEWN 7 WAEE 16 N
BETE AT 8 BE AL ARME Tk R, BEE RN R DRt s, S R i 7



10

15

20

25

30

WO 2024/040786 8 PCT/CN2022/136060

DR NEE N EE, R ENSTIRESB T Re, BgT.

Ly PR g 5 B 4 nT VM 28 ) & F A

Wk 1 FTR, S 2 () Fam AR 1A R4 B S An i A TR A TR A4 T
HOEBgoEs:, HE T IRLOE SRR, HER 1 R R HERR 4 1 R, o
TRMTZERIHEIR 4 5 R FHEk 14 2SR EI A M)A REHER 1 Fmid 4 AR
HABAT 3, FAMRHERD 1| AIHEFR 4 RaBE.

Mkt THTAERE, 4 T H AR AL HERT 1 Fhma i RIS, 7EHERT 1l T
BB RIS, fEHERS 4 FIRFHEk 14 FESEREERT, HEME 12 PRom i Rt LA PR 6,
IROZ IR 8. E4 BB 9. 5308 10, 55 SCHEER 11 MGl e B3R 13 Bk
PR EET K A, BLTEHEME 12 BOMEIAE T, Fla 1A — i i R T,
W ) HE S B BN, EANSHUHER 6 NI E SR 13 ANEIUIRE AN RR 5 A
R, BEJSDIIRY TR, ERIAIIEREE 16 NEE, BUEMZERAREAIE . HraEm
SE G, FEE—D, 7EALE T BSRAERH m I E T, GO 2 52 BB R R R T
e 14 BN IESUBR R BY T, SERMFIEM E T AR . e ETFALE G, HEME 1. HEIR 4 FES
o BEARR TH (N THE I n, mEEMA.

2+ PR W g 5t a0 SR m VA M FE (N B B RO

Wil 2 Bos, iR g B X4 JE nI VA MY ZEAE T T HE i A 58 IR AR B B AT AL
e AT T s IR R RE T T 220k, I OO V3R 17, FR nlia skiEF e R
EE MR 12 FIRIIR IR R 1203 &b, SERAenk, BIEMFZER ML
SIS N R b . M R Lk R, PRSI IS AR L
EW T DR NEE N EE, SKIRENRFES T, A — P RReREEHT, AfE
P SN E BRSO E T Y, SRS H IR 1 TR B B IRAS: Mg
SIFE N RIA RS, s R AR . REE T AR

3 PR R g 5t a0 T VA E 1 DR VA

TESEBUR 2 TAENL S, WK —T iR, AT, 7 EAT PO g
M & AR S TR VA AT () 2 MR I REIES s S 24 58 VR MR LA/ NI AR R R -
HARIRAE . WAL S, TR R SE VA I R R . TR % 1 U4 e
RIVERR ZEI LR A R B nT LR I ML, RIVE 8 O] BAA R T 7K

N T AT EERGE, AkIIPRA T 46 Bk RBHTRR, W],
N VAT I SRl < B I U o T /2 P20 S A - e R e i PR =2 Ve



WO 2024/040786 9 PCT/CN2022/136060

BEATTIE, H 3R T i) A e BRAA BB A AE X AR OR3PV BTV RS
CLEFTiA, SONAR KR B BARSEREH], ASReLLHBRE K I SL it Ve, i AL S )
PRI E B, BURAR L FIORA S I AR 1 25 FIAZ AL S8, AR & T AL Al ot
MIvEls . 5ioh, AR P IRIEARFAE SRR IEZH . BRFAESBARTT R BRI %
5 BEORITS. L5 S R BLE A S

10

15



10

15

20

25

30

WO 2024/040786 10 PCT/CN2022/136060

B ER S

L. PGS B rlEmEE, Hrh, Bk g 3 04 8 nl i 22 045 W4k
EEH (2) MR (12), #iE (12) MR E S LN RER BB (1201)
AURHER B (1202), FAEME (12010 BT FRm gl ~, FHEMB: (1200) &
WA FTFREN FBURHAR (60 M ESREERKT (9, THEmE (1202) BT
TR E, NHEMBL (1202) AMERA ETIREMN T EBEEHRT (15) M in

(13), &4 (2) WNmEEAEEFEL (14, #Mgidan (13) 5FFEL (D
EBREE, Y EBUEEAN (6) MXTSH (2) WIS, M (12) HRE
BEAENT T O (2) [ R8s, FBUEHAN (6). FE&REHRF (9. TE&EEEHK
(15) FelESRAR (13) WEEwREY k.

2. MRABBCRZER | IR AR B e E Va2, Horh, (O (2) NEILNE
REft, B (20 SRS A M Em TR E RS — KB (2010, 5 REE
(202). HF—/NEE (203) I —/NREL (204), SF—KFBEL (201) HIAME. K
B (202) WAME. BB—/MEEL (203) IYAMERIEE —/MEE (204) BISMEMRIRIN
HEfR (12) NESTIOERER, BB (1201) 5 FHEmME (1202) ERAFRHEAN
A

3. MRABEBUREER 2 Pk R B NG @ iE 2, Hrh, B— KRB (200 K
WHWIEL, e (12) BRTHE-—/NMEE (203) 4b, F KRR (202) FIE—/ME
Bt (203) ZIAJBEAIIHER AN IER (205), HEAK (12) () b3k R 3SE PR AR AL )
M (1203), FJEHERRAMIER (205) H5IRHERAET (1203) TLACHREE, S =/ME
B (204) H5EFHSKL (14 WAHMRZLER:, 55— /MeB (204) WISMRLRE BT £ T
Bk (14) [MNIBLL.

4. WABBCRER 1 PRk BN mrEmaE, K, Irdugs &8
AW ZECAFEHEIS (4, I (O BRTEH (2 4, #F 4O 5 EBEIAR

(6) FN#EgE, #HEES (D MR EA BN RERIMNMEE (40D FFRIREL (402),
HRNRER (401) [0FERBCE FRRIUIME (403), HEFR (4) [ FIRTD N MR, ik T
HETR 0 ) Tt i T e sA B, HERR (4D [ B IH 24 N A (404), 24 F
FHEA (404> VEHERS (4O WA FEBEHES], TSR (404) WHERS (40 BRI
T

5. MRABBURZLR 4 Pk A% e @ rl a2, Hrh, BEBIEHAR (6) &%



10

15

20

25

30

WO 2024/040786 11 PCT/CN2022/136060

A2 FBEH (601D, FBUEH (601 MMBUATTESESME, FBEH (601) 2
BUBHRR, £ EBUEH (601) ¥4EAE (12) ME S, EAUEH (601) K LukmE
WA LS (602), FEIEH (601) [ Ll 5H#E (41 BN ummItEaE, -
S (602) 5RSRM (404) ——XFNUTRCHER:, EBIUEH (601D MNRESE
FAHEM B (1201) UCECHEHE, EBUEH (601) MAMRERA E0—AHigd (1), b
B E IR (6) SPEUAHIMER (5), FBURIAIR (6) T ik A R (8),
BROZEER (8) BT FHEMEL (1201) 4b, SMEFR (5) MIFRALFEIR (8) KIMFILHN
VA A ESME

6. MIEBCMER 1 Ik KONRE S R E N ZE, b, ESREERIT (9 1
Wi 2EE, FE&REHT (9 PIMBCATEAESME, LERERT (9 MNRE
5 R (1200 TLRCHE:, F&BEHIT (9 WNRIRA ZENIIE, F&)E
HHI (9 WHMRIEBA 2B AR, Pk 2 58 N IR 2 58 S U v HEA (12D
(1% 2% 1) B HE 71

7. WRABERRZEK 6 PR R e ErEzE, Kb, EGRHEHT (9O 5
TEREEER (15 ENNHE NGRS, Pk WINREREE Sy Vg, Brd VIERISTH
EHAVHEMR (12D, FrdsE W N, FEEEHE (9 MTNEREEHRE (15
T RIE R =20%, 4 BEHIE (9 MTFE&BEERT (15) MREERA SRIUE
iR .

8. MEACMER 1 ik KRS X B EMZE, Hrb, ESREERIT (9 1
T ETESEENE - HER (10) Mg HEF (1D, B-HER 10
M I (1D BT FHEREEE (1201) 4, 55— 3CHFF (10) MIEE S0 (1D
(I R BINTIE S SR, B3 (10) FNREMNE STHF (1D FNEREY
WA UJERE (1001), SH—3Z#3 (100 [ U JEME (1001) 58 328 (1) MU JE
R C1001) #HEMR (12) B RFR A5 -

9. MABBCRER | Prik s G EmrlEmgE, K, Tk (4 X
B4ty ZFEk D BMBUNAIESSMEL, 2Tk (1) BRTEH (2 [
Tugh, EFHESL (4 B Bimiioy BEERI, Bk FHER e m s ERmi T, &
FHSk (14 | bsmim B 2% ESRE (1401, 25 EFEE (1401 HE T
S (4 WA REEEES], EREg (1400 EETEL (14) WERTTEEH,

10, ARAEBRNE R 9 Fridk % B e w2, b, #ioesdn (13) &



10

WO 2024/040786 12 PCT/CN2022/136060

AEAEES (130D, #iEd (1300 WMBCNTTEA SR, #igd (1301) 28
FEHUIR, AT (1301 JEHEA (12) B FHEER, BiEs (1301) 97 s i i
AT EAE (1302), #iEd (1301 M Fmils ATk (14) 1 Fymi It aCHie:,

TEmERE (1302) 5 SR (1401 ——XFRHICACHER:, HiEdk (1301) PRI
5N B (1202) DLRERHREE, BB (1301) MAMREIRE Z M ER (1), 24
SEU (7)) WHEE (12) [k R FEEER, e B (13) JMEREIMER (5), i
EHRAIR (13) M FImEREA R (8), RAMIF (8) HT FEMmE: (1202)

Ab, AMEIE (5) FIRALEIR (8) WM BRI N IE & &M AL



PCT/CN2022/136060

1/6

WO 2024/040786

iy -
R N At =y
G Y e




WO 2024/040786 2/6 PCT/CN2022/136060

3
Aa AR AT A A
3

AR

B g
N,

X
N
SURNRNN

. N
~
N
R 3
ey,

i
:
§
i
i
:
:
i

o
o
e

s,
Pt

9

14

e

EECRTeRes

1

N RN

13

N aaaaaa

g

o
e .
~ a3
R
Nanawaana:

ree s RS,

& 2



WO 2024/040786

3/6

N U

& 3

204

PCT/CN2022/136060



WO 2024/040786 4/6 PCT/CN2022/136060

401




WO 2024/040786 5/6 PCT/CN2022/136060

&7



PCT/CN2022/136060

6/6

WO 2024/040786

1301

& 8



INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2022/136060

A.

CLASSIFICATION OF SUBJECT MATTER

E21B 33/134(2006.01)i;E21B 33/128(2006.01)i;E21B 33/129(2006.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B.

FIELDS SEARCHED

IPC: E21B

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

CNABS; CNTXT; CNKI; VEN; USTXT; WOTXT; EPTXT: #i2E, X, #&f, /&, Al¥, #E, bridge plug, double, seal, metal,

soluble, cone

C.

DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

Y CN 112523721 A (CHEN AIMIN) 19 March 2021 (2021-03-19)
claim 3, and description, paragraphs 94-104, and figures 6-8

Y CN 203097816 U (BEIJING DEMEI HIGH-TECHNOLOGY CO., LTD.) 31 July 2013

(2013-07-31)
description, paragraphs 31-38, and figures 1-4

2021 (2021-04-30)
entire document

LTD.) 05 July 2019 (2019-07-05)
entire document

2020 (2020-02-14)
entire document

entire document

1-10

A CN 112727398 A (SICHUAN JIEBEITONG ENERGY TECHNOLOGY CO., LTD.) 30 April

A CN 109973045 A (ORIENT BAOLIN TECHNOLOGY DEVELOPMENT (BEIJING) CO.,

A CN 110792408 A (BAIQIN ENERGY TECHNOLOGY (HUIZHOU) CO., LTD.) 14 February

A US 2017342798 A1 (WUTHERICH KEVIN DAVID) 30 November 2017 (2017-11-30)

D Further documents are listed in the continuation of Box C.

See patent family annex.

Special categories of cited documents:

document defining the general state of the art which is not considered
to be of particular relevance

document cited by the applicant in the international application

earlier application or patent but published on or after the international
filing date

document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

document referring to an oral disclosure, use, exhibition or other
means

document published prior to the international filing date but later than
the priority date claimed

wr

D&

later document published after the international filing date or priority
date and not in conflict with the application but cited to understand the
principle or theory underlying the invention

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive step
when the document is taken alone

> document of particular relevance; the claimed invention cannot be

considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

> document member of the same patent family

Date of the actual completion of the international search

21 April 2023

Date of mailing of the international search report

19 May 2023

Name and mailing address of the [SA/CN

China National Intellectual Property Administration (ISA/
CN)

China No. 6, Xitucheng Road, Jimenqiao, Haidian District,
Beijing 100088

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (July 2022)




INTERNATIONAL SEARCH REPORT International application No.
Information on patent family members

PCT/CN2022/136060
. Patf‘/nt document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) (day/month/year)
CN 112523721 A 19 March 2021 CN 214532895 U 29 October 2021
us 2022195830 Al 23 June 2022
uUs 11499390 B2 15 November 2022
ToN 203097816 U 3lJuly2013  Nowe 7
ToN 12727398 A 30 April 2021 CN 112727398 B 10Jwe 2022
ToN 109973045 A OSjuly2019  Nome
ToN 110792408 A 14 Febrary2020  US 2021140266 Al 13 May 2021
us 11371313 B2 28 June 2022
CN 211448603 U 08 September 2020
US 2017342798 Al 30November2017  US 10316611 B2 11 Jwe 2019

Form PCT/ISA/210 (patent family annex) (July 2022)



Efrta R RS Il P iR 5
PCT/CN2022/136060

A ESIRbaES
E21B 33/134(2006.01)i;E21B 33/128(2006. 01)1;E21B 33/129(2006. 01) i

FZIR PR R 23 3% (TPC) B ] 4% 8 ] 28 7 SRR TPC P ok 702K

B. AENTbE
o3 AR B S0k (bR 2R R AR 285
IPC: E21B

AR AL TR AU 10 o o I PR B SR L AR AR R 2R STk

76 [E s 2 i 2 R 1 T HOE I (R R A RR, AUER M ZRE CnfER)D )
CNABS; CNTXT; CNKT ; VEN; USTXT; WOTXT; EPTXT: #72E, X, %, &8, T, #E bridge plug, double, seal, me-

tal, soluble, cone

C. MR
% AU BIHSCM, BN, SR BRE AR AR K
Y CN 112523721 A (FERE) 202138190 (2021 - 03 - 19) 1-10
AFERS, BB HE94-1048, E6-8
Y CN 203097816 U (At EfEse sk A R AE) 201357 H31H (2013 - 07 - 31) 1-10
IR 5E31-386%, K14
A CN 112727398 A (PU)1|EE DB AEIERIB HIR A ) 2021464 H30H (2021 - 04 - 30) 1-10
43
A CN 109973045 A (R AEBRHERE (k) GRAF) 2019F7H5H (2019 - 07 - 1-10
05)
43
A CN 110792408 A (H&ReERIF (GEMD HRAR ) 2020662 514H (2020 - 02 - 14) 1-10
43
A US 2017342798 Al (WUTHERICH KEVIN DAVID) 20174E11 H30H (2017 - 11 - 30) 1-10
43
[Nacssepprecms: b . TR R
* Bl ERER “r” FEHIEH ﬁﬁnﬁ'{:ﬂﬁ‘zﬁéﬂﬁ, 5 dHE A, (B4 THEE
“A7 AR RIFISE TR T A HAR — SRS S0 KO 23R R B i AT
“pr HIEANEEERFES S ER “X” % %E%?ﬁ%%ﬂﬁgéqﬁﬁ%ﬁi'zi#, AE BRI RIR A Z
“E” EFR R SRR B AL iR A IR Al \
. e . . . " , “yr SRRIFESRRI S é@x#'ﬁ%*%ﬁ‘%‘gﬁﬁﬁxﬁﬁ%%ﬁ
“L” AIREXTL S B SR IR BE R SCAF, B E 7 — R 5 | SO Y : Hils 5 >
ﬁiﬁaﬁaﬁmﬁ%ﬁ%mﬁﬁﬁmﬁammi#<mﬂw SRR e JATEBAN RS RIS, Bk
“07 WROKAT. (B, FEMRIATRATFI ‘47 FIBRERINsH
“pr A HETF B Fr HE BAEIR T AT ER iR A B S0
[l Jom A6 2% 2o 52 B 19 H B PSR R 1027 H 31
20234E4 H21H 202345 H19H
TSA/CNF & FR A0 MR 2y ik ZRE R
B [ S AR RUR P
o b ST HEVE X B [ TAR Y R 65 100088
HiEES (+86) 0512-88995395

PCT/1SA/210 3K (58271) (20224E7 1)



Bl H S
XTREERNESR PCT/CN2022,/ 136060
Wit 4 8 0 B RS el Gl el
CN 112523721 A 20213 H19H CN 214532895 U 2021410 H29H
us 2022195830 Al 202276 H23H
us 11499390 B2 202211 H15H
CN 203097816 U 20137 H31H T
CN 112727398 A 202144 H30H CN 112727398 B 20227F6 H10H
CN 109973045 A 20197 H5H T
CN 110792408 A 20202 H14H us 2021140266 Al 20215 H13H
us 11371313 B2 202246 5 28H
CN 211448603 U 20209 H8H
us 2017342798 Al 2017411 A30H us 10316611 B2 20196 H11H

PCT/1SA/210 R (MIREFME) (20224E7H)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - claims
	Page 13 - claims
	Page 14 - claims
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - wo-search-report
	Page 22 - wo-search-report
	Page 23 - wo-search-report
	Page 24 - wo-search-report

