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(54) Title: HORIZONTAL WELL-BASED COORDINATED COLD PRODUCTION METHOD AND APPARATUS
(54) KB IR IDR R HE M E

; 101
BRI 2 BRI r 101 Acquire the thickness of an oil reservoir and the pressure of a formation
102 On the basis of the thickness of the oil reservoir and the pressure of the formation, determine a
\l height difference between lower horizontal wells and the bottom of the oil reservoir,
REMBEERIBRE S, W TEACTH SRR and a height difference between upper horizontal wells and the lower horizontal wells,
%i#iéigiﬁ§;§§$§%§§§¥§’T_gjl:f_loz wherein the lower horizontal wells are located in a first high plane, and the upper
" E?EEJ: —R horizontal wells are located in a second high plane
103 On the basis of the thickness of the oil reservoir and the pressure of the formation, determine
¥ the horizontal distance between adjacent upper horizontal wells and the horizontal

WEMEEERNMEE S, Bems LEATHmATE —103 distance between adjacent lower horizontal wells
B, MR T BRAKEHMAKFES 104 On the basis of the height difference between the lower horizontal wells and the bottom of the oil

reservoir, the height difference between the upper horizontal wells and the lower

Y horizontal wells, the horizontal distance between adjacent upper horizontal wells,
RIETEAPHSHERBNEEZ, LREARESTREK and the horizontal distance between adjacent lower horizontal wells, determine
SPIMREZ, MW LEACPHFIACT AR . A TREAE 104 cold production positions of the upper horizontal wells and cold production positions
FRKFER, MRt~ LRATHNE—TRATHIS of the lower horizontal wells
R 105 On the basis of the thickness of the oil reservoir, the pressure of the formation, the cold production
v positions of the upper horizontal wells, and the cold production positions of the lower
REMEEE. EEA, 18— EARHNE—TE horizontal wells, determine a production pressure difference of the upper horizontal
IKFHHAFRME, #E LEKEHATEKEHMAE~ ﬁ105 wells and a production pressure difference of the lower horizontal wells, wherein the
E#; i, &  ERKPHINETESER, § T2 upper horizontal wells have the same production pressure difference, and the lower
FEP RN horizontal wells have the same production pressure difference

106  Upon determining the production pressure difference of the upper horizontal wells and the production
EE&%LEK##XETE*%‘Q}FE@EF&%E Pl pressure difference of the lower horizontal wells, send a message instruction of using
*LE7K¥#W’§*W%‘7H‘#N?EEi&ﬁﬁ)iﬁ?@‘%ﬁ‘]?ﬁﬁf_loﬁ the upper horizonal.wells anq the lower horizontal wells to perform coordinated cold
bir- g &1 production on the oil reservoir

(57) Abstract: The present application relates to the technical field of oil production, and provides a horizontal well-based coordinated
cold production method and apparatus. The method comprises: acquiring the thickness of an oil reservoir and the pressure of a formation;
on the basis of the thickness of the oil reservoir and the pressure of the formation, determining a height difference between lower
horizontal wells and the bottom of the oil reservoir, and a height difference between upper horizontal wells and the lower horizontal
wells; on the basis of the thickness of the oil reservoir and the pressure of the formation, determining the horizontal distance between
adjacent upper horizontal wells and the horizontal distance between adjacent lower horizontal wells; on the basis of the height difference
between the lower horizontal wells and the bottom of the oil reservoir, the height difference between the upper horizontal wells and the
lower horizontal wells, the horizontal distance between adjacent upper horizontal wells, and the horizontal distance between adjacent
lower horizontal wells, determining cold production positions of the upper horizontal wells and cold production positions of the lower
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horizontal wells; on the basis of the thickness of the oil reservoir, the pressure of the formation, the cold production positions of the
upper horizontal wells, and the cold production positions of the lower horizontal wells, determining a production pressure difference
of the upper horizontal wells and a production pressure difference of the lower horizontal wells; and sending a message instruction of
using the upper horizonal wells and the lower horizontal wells to perform coordinated cold production on the oil reservoir.

(57) % ARHIETR M T K DR R R R E, W Mol RECR U, 207 B kU
BEEMMEE T REWEEEMMEET, #E FNRKCERSmEROSEE, M EEREH,
S5 MEARFAN&EEE; RIEWmEREEMBERE T, #EMAS LEACEHT, B N EKFE I RKFR
By RIE TR SmBERSISEE, ERACEHES TRACEFAEEE, A% R K IFAHE
B EARFHMRFIER, #EE— FEACFH NG — FEACPH S R E; RIEmERERE., 2
JE7), Mg ERKRERE - TR RO E, #E ERKER TR L %
KRR — R A — R B THNFRS RO ESE S




10

15

20

25

30

WO 2024/259944 1 PCT/CN2023/142871

AFH IR R ITIEREE

FHIS HIUE
RHTEFESKRT 2023 4F 6 H 21 HEEAZ R 1554 2023107446953 1) [ & R R L5
B FE5 IR R HTE A IF BN BAE A E ) — 345

BRI
A FTEW B ATMIT KRG, JCIR—PokP 1 [F 8 R 57 SR

TR

ARER T3 G AL B B SR A T R A A B S I FR AL 7 SR ER E R 30, AR AR AN
BRI P A NEIAT AR

AT 23k S350 3 R KT H R TT 2O A KPR R, BIESE
pLa i = L A= R e = G o L P 5 R < K D P - s NP SRR = G 5
ik, SHIEAMEIIHIAYNREL. Bt FEEERETHRE L TPEARTH, 3l
JEHAT RV R . AT BARF, AP RHIMRN L K2, BT L7720
DAY, X ETMRAKP AR R R A 2, Sl bR RER S, S50
RARECRA AN BN PRI RV R T BN RACT R PR, AT
XA EE A, MM AE—ERTI SR,

KA

EARHITSERBIIE I 7 — oK H R RIT i, U R#AT 7R R, R 1R
MR, BRI H RS,

ARG 2 J5 A J= [ 77

WRYEWZEEAMZ ST, #E TR SmZERENmEE, MERKPHE TR
KPHMREZE, KF, B NRAKTHETH- K PIE, & ERAKTHLTHE KT
[P

YRR JE AR S Ty, W E AR AD B R AR ER RS, MIATAR R R KPS AR
PR

R TERFHSHBRIAREZ. FEKFSS FTEAPINREZ. M EEK

s




10

15

20

25

30

WO 2024/259944 5 PCT/CN2023/142871

SEH AR . AHAE R EARCPIHRIK PR, #ie i — FERPIA— T EAREH A
KA E

RAEMZESE ., HZET), FE— LEARTHNG— T EKFHIRRAE, e LE
KRR BRI A K2 K, & LRKTIHMEEZMR, & FEFRLE
7= R ZE M ]

TEffysE FEAKFHRR B PHME R E G, RBFHG - L2AKCPHME T EK
SR JE AT VRV R 1 B 48 4

FERPIF LG T —FACFIH R RS, BUXmE#HIT RS TR, RaTX
WA, BRAKTPHRERS, A

—ZHORPUE L, T SREUH 2 & BRI Z )5

o A R, T AR 2 JE BRI R 7y, #0158 T 2 K-F S il 2 R
M EREARTPIH ST EK PN EEZE, B, 8 NEK TP T 8-k PFm E, 85— E)Z
IR FRAL T 58 KT

KPR RS, T RIB W EEEMMZ R Sy, M AL 2K H KT,
HAH AR JZ KT I (7K R

AR E R, FTRE T EKFHSHZRMBHmEE. FEKFHETEKF
FRIm . AR LR IE RS . ARAD R SR AP IR, s — LK
FERE RPN R AL

ArE R ZEMERY, HTIREMEEE. EKT), s — ERKPHE— T EKF
HIA KA E, HiE LRI EARFHNAEEE: Kb, B FEKRPHNAE
ZEAE, BT EIHRER R ZEAH

PR R HIEE, T E FEACEHM N ZARP e~ R 2N, KBRS —
FIRIKF R — R K H 2 AT P [FA SR T B4R 4

TEAR T SEMa IR tH T — Pk Lg%, QHEFMES . RS AP fEfhas EIF T
WEBERS FAEATHITHENAR T, BT AL B SRR T BT v SRR PP i S KPS W R4 K 7 v

FEARHE I T — P BTSN B, TR T WL A i N T A 1 5
MUREIE, BT SRR P W A S 28 AT B SE ISP I R A R 7 v

EARPIE ST T — R SEHURE R = i, BT SRR e e S RS T LR /P, B
RS HURE PP S A B B BT I SEE K P R SR 5 i

A F ST 42 H (KK S 1 R0 9A SR 7 vk B 2 BRI LU W HoR R 2 P i = 3 AN
B DL, RIS G R AR A, SRR AR R I s A H U S ot {9188 i R v 22 8 R M 2



10

15

20

25

30

WO 2024/259944 3 PCT/CN2023/142871

JE77; RS R R AR A7, e N RACT I SR IRE R EZE, M ERACTH ST
AP Rm EEZE s Ko, B TR T Bk Fm L, & ERACFI AT 38 0K
ST L AR Z R AU A, B AR B E KT R R, AR AL JE AT
KTPEEE RIE NRAKTHSmEIRBIEEZ. ERACTHS TRACTFHRREZE . AL
ERAKCFIHRIKPEER . AR N RACTIHRIKCPIRS, et — ERACT ST EKT
FHIPRALE : IR 2 B MRy, Mg — B H IR — R R H AR RALE,
W5 LR AR KR A 22, e, & BRI A = ME, &
R WA S e ERACT NN AT AR 2 m, KA EJRK
PG — TR FER MR BEAT I R R AITE B8 & AR HIE St T Ll E fg— L 2K
PHME TR EACTHRA RO E, ST AR AT R R, e TR, X EE
I HRR ZACTFH D MBE A 522, BERACTHAER S

DN YRR A 1 U A B O S 3R S, T TR Xt St 49 2k BT A A P A PR
A, ST WL, TR R PN R AR AR ) B SR, R AR E SR
NGURBE, A I EIENE TSR T, I H DURYE X B 3R B RIRT I o

1 AR FR A ST 1) T AT 1 [R] # SR 5V TR s

B 2 AR HR AR SR 1) AR AT W [ 7 RT3 vk K B S

B 3 S A R A ST 1] o AT [R5 5 3 R AR S

] 4 S R 3 ST 51 T AT 1 [R] # SR 5 3 R AR S

] 5 AR HR AR SR B AR AT W [ 7 SR T3 vk K B S

K 6 A FR 3 ST 1] T AT 1 [R] #0 SR 5 3 R AR S

] 7 A FR A ST 1) T AT 1 [R] # SR 5 3 R AR S

B 8 AR H AR ST 1) AR AT W [ # SR T3 vk K BAR S T

B O S AR R 3 S 1] T AT 1 [R] # SR 5 3 O B AR S

B 10 52 AR B S ] T 7K1 0 R v SR D5 2 B R AR s il 1

B 11 A HE S 1 R /KT S R R 7 SR B 7S T A

12 S AR B S ] 7T e R v SR B Y R AR szl 1

13 R A g St ] T LB & R =

ERSEARTER

1-4h5E, 22N 3-58 — s . 4-5 — el 55 iR 65 il 75 )R



10

15

20

25

30

WO 2024/259944 4 PCT/CN2023/142871

BE. 8-28 JREE. 9O-PAMR. 10-BB—IEHF. V-F—Hahhl. 12-3 %+, 13-FEEhl. 14-35
Hezhfi, 155 =TH . 16-fL 3R 17-BEahE 5. 18-, 1963 20- % E A, 21-
BT 22-WEER . 23-B =R AL. 24-39E . 25- ISR . 26- . 27- AR g . 28-
WENEIE . 29-BARb I

RSt 7 2

DA ARG SEREB H . R T RS IE R, T T £ G B R AR R st
PR D VAN BT . ek, A HE IR R Sty R LU T R AR R, (BIENEA
X AR R TR R SE

AR HI/E”, AR RO R, FoRAIUFE=ROCR, i, A A1/
BB, AILARIR: WM A, FINAFELE A FIB, BPhfEE B IX=MIEMN. B4, Kbk
il BT FoREMPIAE MR MR SWMEERAS, P, S5 AL B,
C FHED—F, ATUFRRMIFEM AL B C BIRMES REREMTE AR EZA XK.

ERVLI PR T, FHERN “aa7, “afE7. “HE" “&177 %, BN H
i, MERAEHEART. SFRE “— NG, “—ANEARSEiEg ", «—Lsejis]”, 4
7 SRR R IR A S ER e B BUR IR Y B ARRRAE . SSMEE R A T ARIERE D
— A SEEFIBCREIR . EARVHPF, R ARE 1R BRI N — e 18 (1 A F 1 S5 491
BURW. T H, RREEAREEE ., SECE R R AEAE T — A B AN L ] SR 9] L
BEM G RG A &L KD BT TR S U AR B s, AP e 25 BRI
JPAMERE, FIIRYE &G

THESHAFERAE TR R, FEYURIRAR B i (K IR

B 1R AR R S AP I R A RO e s . o 1R, TR

AER 101, FREUGME 5 AR S 77

AER 102, ARTEWEIE BRI, e T EACTE I SR IR R 2, R BRI
TR RmEZE, Hf, 8 TEKPIMTHE-KPEE, & EEKTPIHAT
K B

ABR 103, ARIEWEIE AR T, e EEAKCFIRMAKCSFIE R, AR 2K
R ERES

AR 104, R TR SRR EZ . RSN R REEZE. M
S8 EEAKTIMIKTIER . 40T EKTIHIKTIES, #iet— RE2K T —FEK
SRR R A E



10

15

20

25

30

WO 2024/259944 5 PCT/CN2023/142871

AR 105, WIEMZEE . MZIET), M LREACFHNE— TRV HRR KA E,
HE LIEACTH T ZACTH A 2, Ko, fF— LA H A L2, T
JEH A e A A

B 106, T LEACTHA T RACTHIE K E )R, REMA®— EZKTHH
BT R HRE AT W E AR AE SR £

HIES L s AE v DA E, A HR IS STt B SR BG J2 )R L AN LUZ [ /7 s AREE il 22 S LA
JZI T3, W5E R R H SRR R L, ML EACPH ST R mEIEZE K,
BN RACTHAL T KL, S B R ACTHALT 26 KT b AR Z AT
273, WEARS LR KRR BE RS, MR N E AT RIACT R ARYE TR KT
HlREE R EZE . ERAKTHE NRAKTIHEREZ B ERACTHRKCT R A
BN ERACTHAIRT IR, eSS ERATHNE—TRARTHRRME; RIEHZE
L MR, MR BRI T BRI R RALE, W BRI EK
AT Rz, Bd, B ERACTHMA REMAE, BN RHNL EEMR, 1
e EIRACTHAT R RACT R A k22 5, R WA R BRI H AR — R 2 AT
MR BEATIMAVE R B IR . ARHFRERI I LA & LRACPHMEE N R H K
PORALE, LI AR BATIE TR, S R, W EJRACT AT EACT
BOEAET 22, WA H AL

N TR ERACF R R VERAT E TR R, NS G 5 P BOREAT VR4
.

AHTE SR, RAEM R BEAR ST, B TR SRR R E,
M ERATHE NRKTHRNREZ, G Rz EEMER 7, a7
2, W TNREAKCHEISMRRTMEEZ, M EEKPFI S TEARPIFNREZ, el
B R MR RAE, B N SRR REE, MERKTHE N
KA ZE

B 2 R AR HR IR SR B R ACT S W R R 5 VA K BAR S 1

BRSNS, 2% 2, BilEEE. HRED, MK PHSmzRIRMNREZ. ER
AP HE NIRRT H A e = AN B E AR IS, N R AT SR I R E
A ERACTHE N RAKTHRREZ, fiEr= iR e, e 15 20 107l &
KIS, #5€  EOKP I Sl R RS B 2208 b, M1 ERAKCPIE S T B R 2 e
Hep, H Rz EE; et i Orim B E AR S S 15 2 P i R4 R AE R, L n] g\ 5
AR B S



5

10

15

20

25

WO 2024/259944 6 PCT/CN2023/142871

FRSZRERS, i N ARE e NEKPFHESHMZRTEEZ, LEZKFHSTEK
TR R
2 H<10
10
hy =<2,10 < H < 20;
L H=>20
15

(¥ H<10
10
h, ={%,10 < H < 20;

\ W H>20
15

Hr, n N TEKRPHSHERBIEEE, BN m; by EEKPHEFREATPH
MRz, BACNm; HAMZEER, $BA0N m.

AHE S, IR S R AR E ), W AL LR KRR K BE R, FIAH
B REACEIRACPEE S, AFE: R EEEAEE Yy, RIHBEEIRIE, WA
B8RP HRIACERE S, FIHAR R E/K PR RE R, WE r= i i KE: AR ==
ONAE, W2 AAR LR KPR BE B, RS T 2 AR KPR RS . Hodr, AHSE R
AP HRKTBE 85 5 AHAR T Bk K1 BE B AH )

ARSI, FlZEE. HEKT. MW EEKPFHATFEES, AT EKEH
PRI 7AF B B N Tt B (A A g, A R A 0 v R T A4S B R KPR K B, A
R W= N 2 G - P T DT=F R =8 SNy P SVl -8 = /N L e R =y G i 2
ACPEERY, RIAHSE N EACEFHRKFER: 25K 2, MU EEACFIHRIACEIER, AT
EACE IR AR, 109 WS

] 3 2 2 R S ) K R [R] v SR D 2 R R s

AHE - SEE . 2R3, K MERIEEE B SRR Py ARALKSE R K
PR WS B A M E SIS, TR BIERLZ R ) P=9Mpa I, AHARKP IR RS WS
S5ZEE HWILRN WS =4353.59 HOT), fEH 2§ 77 P=8Mpa i}, AHERAKTHBI7KFBR
BWS S5ZERE HER RN WS=41794H 97, FEHZ K )] P=TMpa I}, FHALAFEHAKF
FHR WS 52 EEE H RN WS =40053H 07 25 )y P=6Mpa Itf, FIABACTHH
KTEEEE WS 5iZEE HHIXAN WS =3831.2H 07, fiih)2 K 5 P=5Mpa i, HI4E7KF
HHAKFEEE WS S5HZEE H KRN WS =3657.02 H 07,

BARITER, 1% T AR A BB HRACFEEE, AL BKFHRI7KF R



10

15

20

25

30

WO 2024/259944 7 PCT/CN2023/142871

WS = 5422.9¢0-044P 079,

Hor, WS R EZ AP HRK-FRE RS, AR 2K P H KPS, PRz
K73 HERMIZEE.

ARHE-SEEI . RIE 2K S MRS EEE . RIS R
M B ho AIAR FJZACPHAIKPIE 2 WS, H148 N ZKFIHMKFIE S WS, #ef—-
JZKFHRG— T ERPHMARME, B LE2KPHIE T ERPHEA RN ESS
2, B, B— EEACEIHRIK AL E AT AT R HALE R, B —A F 2K
SR AR HM S E= M

I A 2 iy S ™ il A SR FH YR I AP 8 K 07 IR KRR D B 2P
NI IR —FF R B RS R AR A B A0 E B E APy T E 7 i 2 R RS i EK,
KA BREACHIF IR A, S HIE N ESI ARG G 25 3 SE I 13 RsUoKE 9
SRR, RE— R R R R AN R LA RS R SR AKCEIE, BT A
It E AR, i EEICEIRATR EACEI RV RALE, (A7 R RSURAE2H
AGE .

R, WEmEREE. R, e — EREACEIHAE— T R
ARAE, #E LEACPIAT BRI A2, 8. IREmZEER. Rk, M
B— E RPN EACP I RS, RIHBESIUR I, WY EEARPHAT
BOKPIFR A e 22, TOE M B R OME iR E RO, #5E B R RRNT BEKE
TR 2.

FARSTHRS, BlEEE. MEES. §— FEKPIHAG—TEARPHARAE .
ERARFIANT B AR P s ZE i N M A AU, W B R AR T B
AR, BSE PSR N, (EPE R RO, i BRI R B AP I AE R R 2

] 4-1&] 7 A HR i ST A 7K P S RV SR T 2k K B AR A ]

AR — g, AR E RS, BRI R R EE T, KPR
ZRHEE DR bR, 22BN 1om i, EEACTHEERZEE R, T2
KB TR 2S5 ] 4, BMRIETEN 15m B, ER/CPIEREME K TR0
i, TR L R &S K] 5 Bl R E 08 20m i, _ERE/KPIRE
MR . TR R K AR &S B 6; SR EE N 25m [,
BRI R S AT AR 2 R R B R K D R - 2 S5 R 7. kRl K,
W EEACPI R R 2T FEIE E7, HA R 2R 2 R %
WHHATURAT, AR IE EEAKPIF PRI AR, R R R KPR 4R AR, BT MR R,



5

10

15

20

25

30

WO 2024/259944 ] PCT/CN2023/142871

AEE - SEREI T, AN AR E R AR A 2
AP, = (0.0948InH + 0.4788)e %1587,
N AR T Z AP IR A 7 2
AP, = (0.0824InH + 0.4165)e%1577P,

Horb, AP RIR FEKFHRIEF= L2, WAy MPa; AP RN FEK P4 R ZE,
AN MPa; P RoRHUZR T, FALH MPa; H RlE B, A8 m.

FARITERS, 3% R A2 _BIEACEHRT ZKF H B AR = 2

AP; = (a;InH + b;)e¢i’

Hordr, APFORS | FEACPIHRAE R E, BN MPa; a5 § R R 2
R —HHIRRE bR i R EEZRE KRR oFRoR8 i FRPHRL
PR ERBE AR AL 1 MR BRI A R, @ A2 BRI T EK
PR RS P RARHERKR T, BAh MPa; H RREIRE, BACH m.

N T RSP I BUE 73 40 AT AN S8 1) e R, 8 S 7K P S B R SR i R e AU KPR B
SEOKCFH R A, EARRIE S, REMEMEX S P, EMHEXS
A BEE. LRE. S, kRENE. REAREPRARGE. KEEER
R A E B R A S WIEREMRSEL EL . AR KPS
MRICER I S R 22, EEARCP IR B NI IA S . NIRIERIZS 14, ARLT
NSRS, Hd, AP BRI ZKTP .

R —SEsF, RIEMEMSSEL HEE T KPR KIS 2 KR
RS, M EAKT IR BE B NIREEHRIES OO E . NGRS RIS N ARAD NI
FEERS, 4. BICERNZHE - NRERISIAE . NSRS AT RS
SRR SAL WIEHEM RS, WEE . ACFHKRE. AP SmEIREN &L E,
FIHEER 75, RUGREU—H B — NI AL S . NIRERIES AL LA
IR R, MR R s s R R RO, R AP IR E - AR
HERAIALE . NIREHIES AN AHSE AR H) S PR .

BRSNS, IRZHE— NRERISRIAE . ANREGE AL AR 20
FERSSAL: KSR LR, SR, KEANL FEENZE SRR E . RETE
AR RO B . MR AP KT R RS 4 TR 2 i N M R (B AR
5, PRI B E RS N B NIRRT AL E L NIRIERIES A, AHAR
NI s AR, i S S e (R DL A L e ™ I I — LB — N TRE RIS AL E .
TRAE S N BRI S HIRR S, Horh, BB — AR I8 B0 6L B R ARYE 55— A IRdE



10

15

20

25

30

WO 2024/259944 PCT/CN2023/142871

il 455 7K T LR A P 2 o 1

AHE G — S, K HZARSC S HUZ Ry, AP KPS R R
= RN E ZEI e A, B ACEH R NIRIERI AR ALE . AN TR SIS AR
AR NI R 2 o, AL S0 e AR AR I s M Z AT G S o R R )
P ASFHACEE L T SR SilE B Am RO R R ZK P N I s B — N TRAE A%
MIfrE . PR NTRIEHIS R EL. I A S N TR HI S A FE S, e HLAS 2 ) AR BE AT I 278
El[0 8

FLASEHEN, KsiEaR, FURREE . SMmAnEE . S22 5. REHE P A E
SREME PR AL E . HER D) ACTEHKE KT H SRR S S E R E S
e, KPR N — NRIERIBR AL E . NIREERIE 0B, AAR TR 2
FEES: R, A ESHEE IR RE P iR, PSR, PSS R . Pk
B R R AL E . Pk B R s e A L SRR S
SEACPIAEE L 3 KPS R IR 0 R N E SR E A PSR R T, T
SEACPIAREE L P KPS R IR R R, R R IR KT SR Y T S R N A 2
(DA INI TR SN i kil e 10K NI A J <b £ AN i ok L 03 SR - Lo 2 e | RS
(Fr, HLES 2% SRR R 0k ] e R e P ALY, IR M & M5 AL A N 2B
O MHETC, i E N 3 AR TT HE R 45 Y 12 B (1 B 2R i 38 L I [ A 3R A B (5 5
R AR 2, R UIZRER B P L A TC B S 7e, 15 BB 24 IRER B
LRI

K 8 A AR F A S K ST S RV R O 2 I A s 1

KRG — L, SR8, AiEEHE (ICD) M.

Sh5E 1. ANO 20 B S0kE 3. £ Sl 4. B SRE S, BTRWMIL 6. BRRE
7. SBJRCRE 8y FHMR 9. W EEAT 104 -FEEhEh 1L T 120 s 130 T
14, BBTIEM 150 AT 160 FEEIET 17, )7 18, T 19, HEEHE 20, FTF

- WERR 22, B3RSl 23, §5REE 24, YO SiRfE 25, H 26;

HA, NO2fHE A 2647 E T4 1 M, NA2 583503 HiE, F—FR
f 3 SRl 4 5E S S M, B S 3 LB =Sl 23 5SEEFIE

20 AHIM, FEEK 22 BRTVFET 21 W, FF 21 BT EFEIE 20 AFEs), £SE 19 A%
A, FEF I 19 5% EEEsh s 20 #H4R, £ 18 T RashiE+ 17 N, MEahE+ 17 BEHET 21
AL TR 19 WS, TR 16 WE TR 17 77, f£ 3K 16 55 =% 15 ME—Ik
HE, BB 15 M T im B TN 12 M — il L 5 e ahih 14 EHe, e 13 1%



10

15

20

25

30

WO 2024/259944 10 PCT/CN2023/142871

BT HSE 19 58 -RE S 2BINETAE L, B8N 12 B Behh 13 5FidhSK
19 58 - WM 5 SRR, HTSCREET R, BIER 12 B T R
Zhh 11 55— 10 FSE-—uhiEEE, HEAT 10 BOSE i 5 9 MR, SR 24 B
— Ui ] SEFESE R S NI R b, SIS 24 FUSE T SN 9 e, SRR 7 5B

TR S RETHE SRS M OSRE2s 2, AR RIL 6 RETHE KL 7 5HE
JERHE 8 2], R S T SWIL 6 Sl SR 25 AHE, OISRk 25 5H
26 FHiE

] 9 & A BV S KT R B[R] v SR D 2 YR A s

RHEE—SCHif ., 2% 9, FMMAT 2 /RN, BEE—SRE 3. £ SR 4.
BoFWES. B Rl e MO SEE 25, D 26 MANA L IR A S E AR,
PR iBId 38 = 2R AL 23 #ENE RSN 20, SR BERRAS, 21 WM IES), HTET 21
PURA AR 220 BEZEF T 17 AR BN 18, WEhashiET 17 [ N issh, BEzhiF @ s
SR 16, WIEHEZEA 150 55 il 14, BlEih 130 55 M 120 a1,

B 10 AL AER], B9 9 ) Ligsl, BERE-REE 7 55 K 8 ZIAME S idl, =
BNREREG Esh5M, PIE RN A, KBRS, Joik gk Rl .

B 10 J2 7 i SRt A oK SP S R4 SR D7 VR I Bk S il 1]

AR g, AR RS 27 SRR 29 MRS E K 10, SRk Al R E R
BRIRE 29 HEAKPIIIRSIEE 28, FRHES N REREE 27 SEGKPEIHR, AT Kb
Horf, PRbiiE 29 TPy sl A iR BE A GKT IR, AR HIES 27 H T B Lk SR K
I

BN, RETE RS K B e DURR 2 BT R 1 AR i 7 vE A, (A2,
X A2 SR R TR 7 06 4 HE R S U SR AT X e, BUR AT 4 FT s A 4
RESEILHIEE 25 . BN B A1 tth, P DA G S L DB, 2 AP IRE I — AP BT,
ML — ARy A2 A B BRPAT

AP RIVA R2E B se ] UL WL BRI VA M SoiE, EEZ ANREASR. DUNFTEH
AR “Bid” Bl “H0”, ) LAURSCBLTIE DA MR PR AN /EAE A (A & . S DU St fsl
JITH AR 2 B R AR R ST, (R, B B A B 21 & OS2 TN R mT RE I
PR

T F-— KRR, REEICRE T FACP RS RS E, W 1 R, %EERE
5

B SHERIUE 1101, H T 3R 2 5 B FIH 2 K 77



WO 2024/259944 1 PCT/CN2023/142871

I ER T B 1002, HFREMZBEERMZE K ), #2 T EKEHSMmEZE RS
B2, M EEKPFHSTREAFHNEEZ, Kb, B FEKPHATHE-—KFI L, &
— BRI AT 2 KT b
KPR S E B 1103, - TARIE M Z EEERMZE 7, i B E E KRR iR
5 &, MRS B HRIKTEE R
ARABHERE 1104, HTRIE T EZKFHSMZETNEEZEZ. FEKPFHSTE
KPHBTEREZE . AL EAKEHKEER . AT EKEHKPES, s — L2
KEHREG— T EKEHAIA RO ;
AR IR ZWERER 1105, HTHREMEZEEREE. HEKT, MG — L EKPFHMEG— 12
10 APHRARAME, 2 EEAFHATEARFHRERE, K, 88— EEKPFIFRA
PR ZEMIE, N R R ZE R,
PrFEVe KA fIE S 1106, HTHEME EEACFIATERPFH A EZE, KHAH
B — ERACEFI AT EACE Xl Z 3 AT R R W B R 4.
RETE—SEREE A, R ZE R E R 1102 HARH T
15 MR YR = B A Z R 7, R EE AR U7k, S T EKCP S Sl 2 SRS 2,
M RIS N RPN EEZE, el ER I, AR mERRE, e TEK
PHSMBEIREMEEZE, MEEKPHSTERKPHNEEE.
REE—SEMEE . 2 R E R 1102 AR T
e A3 NHE T EAK P SlERRI R EZE, A EEARP S TR ZE:
([ S H<10
20 hy =42,10 < H < 20;

| L,H=220
15

(% <10
10
h, =4%2,10 < H < 20;

| S H 220
15

Hrf, N TRV HSMZERBREEZE, BN m; by EEKTH S TREARTH
MmEE, BAhm: HAMZEEE, $4A08 m.
A FHIE —SERE o, KT BRI E L 1103 BARA] T
25 WRYEW 2 JE AR &y, RSB T, AR LR KRR,
FRE T RACT H RIS, B i R oK ARIE S i R, B AR B R K13



10

15

20

25

30

WO 2024/259944 12 PCT/CN2023/142871

HIK-FRE S, AR SR N Z KRR S Horr, ARG EE AR IR S 54T )2
A KT B B AR A

ANHE ST, KRR S e e 1103 B T

QI AR i ek i K = e e G SR 1 s R Y G o <P o B SR

WS = 5422.9¢0-044P 079,

Forb, WS IR R HRIKF BB, FIARSE R B H AT R, PRz
IJ1: HRpRMZEE.

AFE— ST, AP I R E R 1105 BR AT

WRAEMZ B WZET), FIR-— LRI N 2K PR E, FIHHE
BRIk, AT B EACEHRTT B R, el RO AR R A
KA, W EEACFHRF EK T IR K 2%,

ARG, AR ZE e B 1105 BARF T

et AN EEACHIEATT BACH IR A B2

AP; = (a;inH + b;)e¢i’

Hrp, APFRORS i RAKTHMEF L2 afkon 5 i RAKPIHIAEF L Z R MR AR
B bR | EACPIFINA S Z B ARG RS | B IFN A S Z B =
MHREE: @ L RN EEAKCPIRM A 2, 1 R 2 I RORTHE T E A I AR
7% PRR/HZET]: HRRMZEEE.

B 12 A B SR KT Rl VA R B KRR sEfl B . ol 12 B, ARHIE - SE
w1 AR KPRl A R A S

BoSHEREUEY 1201, HTIRIGHZERCSH: KA, HZHAASHERE. BEER,
FLBREE . SibiRAIRE . SR FIEERZ A B R E R A
Z— BT RA A

O 8 SHfE B 1202, HTRIEHZEMCS . HZET7. KPR KPS
BRI E, MK IR E S — NSO E . NRERSENAE. AN
ARHIE MR, Hdr, KPR BRI BRI,

ARHE - SEE A, A

Sh5E L N 20 B 3. H— SRl 4. FSRE S FZRRA 6. )R
7. FTIREE 8. M 9. B—EEM 10, FB—Feahhh 11, BITEM 12, BEER 13, FTED)
14, BBTIEM 150 BRI 16 FEBIET 17, 855 18, R 19, HEFRHE 20, FT
21 WEEk 22 =4l 23, §9EE 24, D iE 25, HHE 26;



10

15

20

25

30

WO 2024/259944 13 PCT/CN2023/142871

Forb, NFT2 ORI 26 40508 T4 L 0, A1 2 55—SRE 3 HE, B8R
1 3 I —FRAL 4 5 S AE, B Sk 3 Bl =9Il 23 5SE LR
20 FIIE, AR 22 TR 21 W, VR 21 BT EERSIE 20 NiFs), S 19 NEEE
R, S 19 SHREEEENE 20 ATAE, % 18 BT REEZ T 17 W, BEENE T 17 BEEE-T 21
R 19 WA, 630 16 WE THaET 17 T, B8 16 5= 15 KI5 —
B, AT 1S ISR G B TIERT 12 MR Bl 2 Al 14 0 RE, [EERh 13 %
AT HEIE 19 558 9K 5 BRI NE e b, 58 08 12 @l EEH 13 k3
19 58 - W 5 SbRr R, HTSOREET5 R, BIER 12 B T R
11 55— 10 B EE, HERT 10 BOSE i 5IR 9 R, §55EE 24 HOER
— i [ FEAE 55 T SR S I Te IR b, SR 24 B8 Tum AR 9 e, B 7 55
TUREE 8 VR T S S A O Sl 25 2R, BTl 6 WE T REE 7 55
JIRHE 8 Z I8, Sy Sl E SRl 6 SH O SE 25 AHil, HOSE 25 580
26 FHil
AHE S, A7 SR e 1201 HAEH T
BT 2 458 — NI RI B AR B . NIRFEHIER B AR N IR P28 0 FE 5 &
e WREHEARSEL HE K7, KPIFKEE., KPSl E B 2, RIS
U772, R — B — NIRAE RIS A . NIRRT N2 il 1)
YRS, e i BN AR B RO, O AT I A R E B N IREERI S A
NTREERIER AN A SRR 38 R s
ARG, A7 SR e 1202 HUAH T
Kt ZHCSE. MZE S KT KT Il 2 IR 7 B 2= 5 A7 B 250
SEAGAL, KT PSR AR I B I . N IR 2 B AR N I ) 2 1 PR
Horb, L8 S0 e AR AR I e 2 ARG S L, R E R T TSR IR sk
KPS R RFB I R B2, RIS IRE ARSI P B B B — NI eI 2R AL L P S sl
BN DI AR N TRAR S I IR, XSRS B AT VI SR 13 2010
BRI B CERR T 5 A T AT I RV R B N T, (BRI R
SRR R F AR BRI . SebR b, AREEAHIE ST N, BRI AEE 2
PR P REAE AN Zh B AT DAYE— /MR B, &z, ESCHER I — MR R AT T g mT LA
— BRI N AR A AL
ETard &, wE 13 fin, REEGERE T —HMHiT HELR % 1300, GFEF i
1301 AbIREE 1302 KATMHIEAAfEES 1301 FIFRIEALIRES 1302 RIsfT R BAURRIT 1303,



10

15

20

25

30

WO 2024/259944 14 PCT/CN2023/142871

PR AL BRAS 1302 AT iR T BEHURE P 1303 Bf SEBLRTIR K H-Wp E VR 7 i

R AR R AR, AHERE T M ST S A B TR T R AU B A R
FEA T EAIER, TR TH RN 51 S0 B S 4h AT I SEELRT IR K1 SH B R R T i

R AR AR ME, AEERE T M EYUR R b, TR TR s T R
VU, Pl vt B URE 5 1 b BRESHRAT I SE R e V2K T

S FR T Sl B KT S B R R 7 B B AT LU ORI BOR TP Z RS A Y
HITE L, ARV ) A A S, SRR AR AT IR, AR PR 37 St )38 3 SR B 2 J& PR A i J2
Ty WRPEWEEEAMZ L T, #E T R PH SRR EE, M EEARTHST
KPR EZE: i, B TFREAKFHAT BRI L, 8 EREKFHATH K
b ARAE R B EAMR K T, #EARAE LR KT IR B, AR AR T R AT
KOPEEES; MR N RAKTIHEMRIRMIREZE . ERARTHS TREATHRREZE. LR
ERACFIHRIKPEEE . AHE N RATIHRKCP IS, e — ERACTHAE— T RKT
FERV RALE  MRARH 2 B R 77, s ERACTHE R RARCTH R RALE,
W5 LR AN B R A 22, Hom, & BRI A = ME, &
R IR ZEMAE: EME ERACTHANRACTF R R, KBAHE - LEK
IR JRACT AR AT U R R A RIS, AT SEE R LA e — BJRAK
AN RARCTIHA RO E, KB EEAT R R, R ORMACE, X ER
PN A N o N 5 S 1 N G A YN S =R 5 L G ) -8 oY, A

T B WS NERE 5% NVNIADIVA B P NU SR ) 0B84 T /2P N R E SN < N M R R 5
Rk, AHAG AR s e M SEr bl 58 PPFSad] . s A B AR AT RE A TP SE e 1 7
e 1 H, ARG RERAE AR AL A SN R A AT A7 i
Al (BIEEARTHRAF LS. CD-ROM, JeAF %) EImTHENRR Y i
e

A RS AR IR A G SR K VA B (GRG0 TSV 7 i R P A/
JiRE B Y o S 2R i R H T SN URE 3 48 - SEBm R B AN/ B AR I iR I A AN BT AR
LA L P AN/ BT RE I o IR A/ BT RE R 45 & o Al SR AR L H AR Py 8- 21058 FT THSEML
B HITHENL AU E LB R] g A Bobn A0 FE ve - (1) AR R 45 DA AR — L, (A5l
TS LB A PTGt A2 H00R A0 2 B4 (RO AL R A5 PAAT (367 AL ] T Se B e e B — M fe el %
AR/ BT HE AT HEEE A T HE R E R D RE AR E .

KT AURE PR S ] {78 R RE D] T TH RN LB it n] g Re 2ot Ab 38 s DA e 2L
PERITHSENL AT SAT A A, BEAT A7 (o i v H SN AT A7 i 25 P 14 &7 AL B A 182 2 L 1



10

WO 2024/259944 15 PCT/CN2023/142871

Wil IR E AR SRR B AR A/ B HE A RE R 2 AN HE R R E
HIZhfE .

TR ALRE PR & ] R B T SN B AR iR B b Bl B & b, AT R HLER
FATT G R ¥ BT — R BNRAED R AT EALSCIU A AR, A T LRI A ] 4
REBL & EHATHITE SR B T SCHUE IR AR B — AR B 2 U RE A/ sl HE e — AT HE B
A ITHEFHEE RITIRERT D BR o

PAE it (R EAR S 51, % AR FR AR TR B OR T SR 28 RURBET 1t AP A UL,
P EERERZ, BLERTR SOy A R R R scre i 2, I+ IR A His Ry
JUEARBIERIS AR A, I e, SRS, codtss, BN HEARER
RITEHEZ N o



10

15

20

25

WO 2024/259944 16 PCT/CN2023/142871

BHZERAS

Lo —FoK-PH MR R, FR e T, A

SREUH 2 JE EE R [ 775

Wi EREEAME L7, e T ER PSRRI EZE, MEEKTFHSTE
KFEHEEZ: Eh, B NEKPHAETE—KFHELE, B FEKPHATE ZKF
[T

YRR R AR E K 77, W tHAL EEACT IR IR RS, FIAHAR T B K3 B K
PR

BiE T EKTFHSMBESMESEZ. EEKTFHETEKTFHREEZ. HELEEK
PR . AR T ZACFIF KRR, e — FEACHF AT BRI A
RALE

WRIEZEE . WEEKT), Mg — EEKTFHMG—FEKRTFHNARME, ez
ACEHFNR BACEH AL EZE; K, f— LEAPHREEZMRF, 85— FEHRE
r= k2 AR A 5

TEHE LIEZACEHR FEAEHNAE S EZEG, KBRS — LZKPEHME— TEK
S FR i E AT PR R R B B S

2. WRBBORIEER 1 k77, HAHIEE T, WRIEWmEREME K7, e T =K
FFEMERTWEEZE, M EEKPHSTERPNEEE, A5

MR YR 2 R EE R E S 07, R EE R 732, A0 R ZoKP Sl B s
M EEKRPFIHETEKR VMR EEZ, B E ™ & R

WY Kl #E T EAF Sl R REEZE, M EEAKYIHS T EKIH
e

3. WRIERCRIE SR 2 Frk 771k, HAEREE T, &0t A€ T EAK -5 il 2 R
mEZE, M EREKPFHESTEKPHMEEZE:
(S H<10
hy =4-,10 < H < 20;
| = H =20

(2 H<10
10
hy =4{22,10 < H < 20;

| S H 220
15




10

15

20

25

30

WO 2024/259944 17 PCT/CN2023/142871

Ho, R A FEKTPHSMBIREWEEZ, BACH m: hy N EEARTHS T EKF
M2z, AN my HOAMZEEEE, AN m.

4. FRYERCRIER | BTk v, HRHEE T, WRdEwZEEEAMZE L)), e b2
KFIFHIKPER R, AIARSE N BRI BK-FBR R, 46:

MRYEI 2 S M 2 7y, MBI v, WA EEACE K PER R, A
AR EARPHA KRS, #Er R E;

MR B A, HE MR EEACPIRRACTIERS, FRHLD T JE2 AT FE 7K T IR
Fodr, FHAT BRI T EES S AR R Bk K - R B AR A .

5. IRIEBURIZK 4 Pk R, HAFAELE T, #5001 F o 2N e A 4R JZ 7K1 RI7K-F B
B, MRS R E AP RIK- IR

WS = 5422.9¢0044P [10.79,

Horr, WS R/ EEAKTHRIKTBER, FAHSE N BT HIK P EER, PRtz
I£71: H &R RMZEBRE.

6. IRIEBIFIE R | Frd vk, HAHEA T, RIEWmEEE. #ZEK)), fig— 2K
SPIHAG—FERFHARME, #E L EKCFHATRERKPHMEEZE, GF:

RIEWZEEE . WZ KTy, g — ERACPIRE R R E, FIHEUE
BRI, T LIRACPHR R R PHRIA R E, B il o

R R R, € FEAFIHAT EACFHR A R E.

7. RIWBFIE R 6 ik 77, HARHEAE T, & T 2 3NHiE b ZE A HAR ZEoK-F 4
2R P s 22

AP; = (a;InH + b;)e¢if

Ho, APRRE § BKRTPHMNEFEE; afnE i JBKPHAEFEERNZE KA
B bR 1 EACEH AT R ERE AR BRI o B8 1 2K R A R ER S =
MRZEG (WL NFoRTHE BRI A R 2, (B2 WNRRTHE R R A &
%Z; PRRMERT: HERRNMZEREE.

8. MRAEBFIZE R | Frid 77y, HAEE T, dad:

RIME RS K, WEMASHERE: BESR, fLURE. S, kE4
B FEEMETNANME. EEREF M E b~ S S

RIBHEM XS H . WEE T KPHKE., KPFAEMBERTNREE, #EtKF
FWEREFE - ARERIZ A E . ANRIERIES L SN RERIES IR, K, K
HAHE LRI EARF .



10

15

20

25

30

WO 2024/259944 18 PCT/CN2023/142871

9. MARBCRIEESK 8 Ik 77k, HAMEET, Ik Nimfsl s ass.

Shse (D AO (), B—TkE ). F—F0I (D, FoShlk (5. FoFHIL
(6). FB—JREE (7). FEJREE (8). $IHR (9). AT (10D BTk (D, %
F 120, FsEdh (13) 3 8 i (14, F=EMN (15 £SR (16). BEshiZEF (1),
B (18) S (19, BEEEE (200 BHF (2D, #EL (22>, B=FF (23). §§
BEE (24). HOSHE (25, HO (26);

Her, AD2) FI B (260 4l E T4 (D P, AH (2) 5%—FRE (3)
MIE, H—SE Q) BEE -SSRl (D 5F SHE (5O M3, F-5HE 3 @l
E=FWMIL (23) SFEFARE (200 MHE, Bk (22) TET QD W, B QD BT
BRI (200 WS, E3E (19 AFEEE, £30E (19 S%EFEE (200 M
A, B (8 T BEANET (17 N, BEEhERT (17) BT (21 HEESE (19 A%
o, fEF)R (16) WETHINFET (17 TJ7, £3R (16) SE=IEM (15 1FE-—miE
B, SR (15) PSR MRS R (12) RIS uhiBad 58 i ahih (14D R, B e b

(13) HETERIE (19 58 _SHE (5 2EMRNEERAELDL, S0%EF 12) EillEz
W3 Fidfek (19 5% Rk (5 SRENATE, HTESREshrm, £ 0%
FF(12) B9 il il s —Rahdh (1) 55 3% (10) M5 SniE e, AT (10) 1
W SR (9 HEE, SHE (24) B umBEEAS SR (5 KN b, §9
QO MBETmESER (9 EH, BKE () HEEZRE (8) WETEZSHRE (5
A A 3w (25) 2, SRl (60 WETH R (7)) 5 R (8) |, 5
AR (5 BE A SR (60 SRS (25 &, HRSE (25 5HA (260
AHIE

10. HRIBERIE R 8 Frik iy vk, HAHEAE T, IRIHZACSH. HZET). KPHK
FEL KPFHSMZIRE MR, WEEKFHNBRE S — NREBRIGSHALE . N REhl &
IS AN AE R 2SR, 4.

B 2 4058 — NRIERI S IR E . ARSI NG AR S R S
#

RIBHZA RS E HJZE T KT KTPH SRRz, AR
PTG IRE — 415 — NREBHIER AL E . ARSI 2. AN RIS E
R I STaaliih- S S PN R

MR B R, A E AP I E B — NRIERISS AL E . A UREE 28 1A
PNk IR R



10

15

20

25

30

WO 2024/259944 19 PCT/CN2023/142871

1. ARAEBANESR 8 Frik 77, HAMEAE T, RIEHEM LS. WRES. KPHK
B AT SRR R EE, HEEART N E R N a A E . AR 9
RN BTSSR, BT

B EMRSE WRED . AP ISl R R e B 22 N B S50
JEL LRI CE RN S B AN 1 3l VA RN i sl 0 R e N RPN i i =3 0 SR
R, MEZEHGERRRIED SUE MRS PR RS SRR Tk
KPR IRFB I R B2, RIS N BT o A D B2 88— AR AR AL E L T S Nt da
FIAE P AT AN S R, AL 28 IR ALEAT VI GR1R 2 1.

12, — PP R RIS, HARFIEAE T, B

S Z RO, I SRBON 2 R EEAHZ

e L ZE R E AL, T ARSI M2 IR BER M) 5 7, B 7E R 2K S S 2 S A R R
M ERAKTHE NRKTHNREZ, KA, & NPT E—K e, &R
AP HALT 28 K11 L

KRR B R, T ARIE W2 EREAH)Z R T, e AIAE 2K R K R RS
AAHAE N J2 AT FFIRIK T B

RO EESEL, R RE T ZK-T 3 SRR REE . EEAKTH S TRIERT
FHIREEZE . MW EEACTH BT . M TR HRACT S, #Es— EEKP
FAAE— N R H I R AL E

ARSI, HTRIEMZEER. MZKT), & — LR HME— T EKT
FHRAE, B LIZACTHHR R ZACTH A 22, B, & — EJRACH A
ZMRA, & NRIEF 22

P F R, H A B RPN R AR S 2 G, R R A
B R IKF AR — R JZ AT H A il 2 HEAT W R R B4 4

13, ARIEBAESR 12 Pri’fe E, HAEET, R EMeERS R AT

YRR JF AR 7, A BAE B 7, W R EACr Sl R R A =
M EZEATHE TR HAmEZE, 2™ = mcoK

WRYEF I E R, e MR T H SRR EZE, M ERAKTHS N RAKTH
e BE 22 o

14, IRIELCFIER 13 ITid iR s, HRFIEA T, e B i 8 LR AR A

0N AR E N RS EIRE N R EZE, M ERACTHS T R H MR ZE:



10

15

20

25

WO 2024/259944 20 PCT/CN2023/142871
[ Z <10
10
hy = 4,10 < H < 20;
H H>20
15

(2 g <10
10
hy, =4{%,10 < H < 20;

| S H 220
15

HA, M ATEKPISHBERBAEEZ, BA08 ms b EEAKPIFS TEKFI
Mz, BACHm: HOWWEBRE, #4708 m.

15, WRABACRIE R 12 TR E, HAFEAE T, KT8 B e Sy B R A T

MR = SRR 2 e 7, R SRR 7, TRASAE D BRI R RS, A1
FAR R JEACT I RE RS, A 5 P i B B

TRYE =y B e KA, B8 ARAT L 2K KRR RS, FIAHAR T 2 AKP H A KT PR
For, AR R AP I KSR B S A AR T 2K P IR 7K S R B A I

16, MARBCRIESR 15 ke &, HAHMEET, KV IR e RSB AT

T A X e ARAR AT H B K BE R, AL T R KT KT BE 2

WS = 5422.9¢0044P 0.79,

HrR, WS KRR EEACEIFRIKEIER, FARSE T BRI KPR, P RoRnth =
75 HFRpRMZBREE.

17. MRIEBCRIESR 12 R 38, HAHMEET, A7k 2Zm e R B T

AR =R MR LA, Afg— B BRI MEE— TN R R E, AHEUE
BRI E, A LEACTFHRTRIEACFHA A B2, W= E i R

MR R R M, #E RPN EACT A R 2%

18, MRIEBCRIESR 17 TR e E, HEHMEAET, A7k ZE e R BT

U N AR E EEACEHA N AP R

AP; = (a;inH + b;)eci’

Hor, APRIRSE i 2P AR ZE; oy RRS | BT A B ZRSE KA
o bR 1 R IFIA T R Z R AR R o Rn 5 | EAK T R ERRE=
MRREG (B B RNt & ERACFIR A R 2, (B2 B RRIE TR P4 E
%Z; PRAMERT);: HERRMZEERE.

19. MRIWBCFIESR 12 TR 2B, HAHMEET, B4



10

15

20

25

30

WO 2024/259944 21 PCT/CN2023/142871

FoSHGRAUES, A TREBBMEMRSE, Kb, WEHRSHEE:. BEE. LR
FE EaiEsnE . REAN L. CREAME T RO E . KB R A E H Tz —
BT R A

fr B SE e, ATIRERENSSE. MZEEN. KPHKE. KTPIHS5HER
FIEEZE, e TR RER - NSRS E . AJshlss 4. SR
SRR Hop, AKPHAFE LZAKCEIRT ERFH.

20. ARFEACRIER 19 Fridode E, HAMEET, Frid Nmfsthldsass.

ShFe (D AD (D), B3 3. B8R (D, F_Sh0E 5O, BRI
(6). FBE—JREE (7). FBJREE (8). B4R (9). AT (10D STk (D, %
12D, BB (13) BB RaH (14, B=1E/F (15, FFR (16). MalFET (1D,
R A8 S (19, BEEREE (200, 1 QD). @ (22, H=FR (23). §§
BEE 240, HDOSRE (25, HE Q26);

Hob, ANF () A A (260 25l E T4 (D Wi, AR (2) 58 —FHRE (3
A, 9 Sl 3 BEH SRl (b SHE_FRE (5O HE, £ -FRiE ) @&l
F=FuAl (23) SEAEFEIRE (200 M@, Bk 22 HRTEF QDL A, HF QD BT
BRI (200 NS, E3E (19 NEEEE, £30E (19 S%EFEE (200 M
&, B (18) T HEaFET (17D W, BEshET (17 BEEFET QD ELFE (19 N
o, fEFR (160 WETHINFEF (17) 7, &SR (16) S5FE=IEM (15 15— miE
B, SN (15 PSR S ER (12) M5 uiB i 58 i shih (14) R, [ b

(13) WETHIE (19 5 _Fhk (5 SREINEsTem b, HB0EF (12) @l
o3 Fidfek (19 5E R (5 SREEAIE, HTSREshrm, $2%
(12D W28 ol 38— skl (1D 55— (10 15—k, %R 10 1
W SR (9 HEE, SHE (24) B umBEEAS SR (5 FNETeR b, §9E
QO MBETmEER (9 EH, BKE () HEEZRE () WETEZSRE (5
MRS RE (25) 20, FSRA (60 WETHE KM (7) 5F IR (8) ZH, 3
AR (5 MR SR (60 SRS (25) A, HRSE (25 5HE (26)
AHIE

21, RIEBCFIZR 19 Prk g3 &, HAREAE T, B 2400 e YRR T

B 2 2038 — NRAERISS IR E . A TRESHIAR N A TR B A B B B 2
g

RIBHZAKSH HER ST ACPIHKE. KFHSmBEIRE R mEEE, FH R E R

=



10

15

20

WO 2024/259944 29 PCT/CN2023/142871

WAITTE, WROGEIUEE 5 NSRS AL E . NI 08, MG 21
SRV el == U N IR

MR R RO, BT A KT H NSRS — ARSI B . AR 2
FHRBA LA 25 PR o

22, MRIEBAESR 19 Frif I3 &, HAREAET, B SE e HEE A T

W HUZA S BH WRE Ty ACPIHKEE . KPSl 2 B = B = N AL 250
SERRRY, B K B — AR ARG A AL B NG 2% B0 B AR 2 ) 25 A R S
Horp, A E SA e ARG P R MRS iR IR A AR st
AP H MR JRABRI R 22, RS ISR ZT o A DD S 3 — Nl a2 B . D SN e
AR D AR N TR ) S R R, LA SRR AT I AR 2 Y

23, — Mt RHLB &, WA . IE B RAF A it 2 P IR e B ES aa AT I 5
PR, HAFLET, Frikab BT Frd it NS P i SERBRIZESR | &2 11 Pk Ty
o

24, —FIHENUFEAFRE N, AR T, iR T E VU AR N U T S LR
7, BRI PR AL IR AR AT I SEIBCR R 1 2 L AE—Frid T ik

25, — Mt EHURER i, BRI T, TRt EAUE R s BT RN R, ikt 5
WU PP A PGS HAT I SEIACRI E R | & 1L (£ — ik Jr i



WO 2024/259944 PCT/CN2023/142871

1/9

SR L A M P 7 —101

A
IR R AR F1, B TR SRR i
B2, MEEKFEHSTFREAEHNRmES: #d, §—T, 102
EK?#&?%—%&?E%Ef—LEK¥ﬁﬁ$%:%

Wi R EERNER, WEMS EEATHrATE —103
B, RARAE TR FHRIK PR

A
W T RATIH S HRRREEE, KIS TR
FHMREE. S EATHIATERS. A48 TREAE 104
#mm%&%,m%a—;gg;#ﬁﬁ~TEm$#mw

i

WRHERE. WEESH, 18— LEKEHNE—TE

KSR E, Hoe L BARTHATEA e 103

s Hd, 8 LREAFHNETERENA, § T8
S AP AT

EE LRCEIAT AT A ERR, REAAS 04
— B EACTHAE— R KT IAMEMEAT by FIA SR B

=i

M1



WO 2024/259944 PCT/CN2023/142871

2/9

A=OMPa, WS = 435358 H

P=BiPa, WS = 417944070

WS {m)

g
4

RVELEE:

o
\6

HSERFFEAK

HEER H(m)

A 3



WO 2024/259944 PCT/CN2023/142871

HMEES (MPa)

& 4

HESSH (MPa)

& 5



WO 2024/259944 PCT/CN2023/142871

4/9

.3
73

{(MPa,

¢
1

B
HE

P cdrr R W

pis 4l

HMEES (MPa)

& 6

I

W
£33

4
HESSH (MPa)



WO 2024/259944

5/9

PCT/CN2023/142871

& 8

25




6/9

&9

29

28

27
\\

& 10



WO 2024/259944 PCT/CN2023/142871

7/9

SE—SHIRAEBR1101

o B 22 e AR B 1102

7KFEE R A e Bk 1103

RRA E RS 1104

A R EHERHR1105

B I RIS 1106

A 11



WO 2024/259944 PCT/CN2023/142871

8/9

F—SYIRBB1101

TR B 2T AR 1102

K TEE B e AR B 1103

# 2R B e 3R 1104 SE=S Y e Bk 1201

AR R E T E AR 1105 AL E 28 e 1202

i R SRR AR SR 1106

12



WO 2024/259944 PCT/CN2023/142871

9/9

1300

1301 ot 2 1303
HENER

1302
AhELEE

& 13



INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2023/142871

A.

CLASSIFICATION OF SUBJECT MATTER
E21B 43/30(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)

CNTXT, ENTXTC, VEN, CNKI: $4if, 3%, 7K, heavy, oil, cold, recover+, product+, horizontal, well

C.

DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

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

Relevant to claim No.

description, paragraphs 40-67, and figures 1-4

entire document

entire document

entire document

NEFTEOTDA) 27 July 2000 (2000-07-27)
entire document

COMPANY) 13 September 2012 (2012-09-13)
entire document

CN 107701158 A (PETROCHINA CO., LTD.) 16 February 2018 (2018-02-16)

1-25

CN 107916916 A (PETROCHINA CO., LTD.) 17 April 2018 (2018-04-17)

CN 201763309 U (XU PING) 16 March 2011 (2011-03-16)

CN 206458449 U (PETROCHINA CO., LTD.) 01 September 2017 (2017-09-01)

RU 2153575 C1 (N T KOMPANIJA ROSSIISKI] MEZHO; UCHNO TEKHN KOMPLEKS

US 2012227965 Al (FANG WINDSONG; WHEELER THOMAS J; CONOCOPHILLIPS

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

08 April 2024

Date of mailing of the international search report

22 April 2024

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.

PCT/CN2023/142871
C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A JBA £ (ZHOU, Ming et al.). " HIHRICOF HA SRl H B2 R 5T (Study on 1-25

Mathematical Models of Horizontal Well in Heavyoil Reservoir Cold Production)”
G LI (Petrochemical Industry Application),
Vol. 37, No. 10, 25 October 2018 (2018-10-25),

pages 74-77

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



INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/CN2023/142871

Patent document

Publication date

Patent family member(s)

Publication date

cited in search report (day/month/year) (day/month/year)
CN 107701158 A 16 February 2018 None

N 107916016 A I7April2018  Nowe

N 201763309 U 16March20ll  Nome

N 206453449 U Ol September2017  None

CRU 2153575 €L 27July2000  Nome

T US 2012227965 Al 13September2012  CA 2819707 Al | 13 September 2012
CA 2819707 C 12 November 2013
us 8528639 B2 10 September 2013
WO 2012121711 Al 13 September 2012

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




Edly e e iy R S
PCT/CN2023/142871

A FRETE
E21B 43/30(2006.01)i

WRRERR LR 0 2apC) 235 FIRHR R E R o JEFapCpyfp -2

B. F 2,

R 1R ISR SO PRI 2E R A 26 5)
IPC: E21B

SRR R AU AR i AR B SCERA SO 3% Sk

T E s 22 I A BRI O F R e R R R e, Ao 2= CanfER ) )
CNTXT, ENTXTC, VEN, CNKI: §ii, ¥, /KFH, heavy, oil, cold, recover+, product+, horizontal, well

C. AR

Egilly SIHSCHE, AERY, FREESERTE FEESEN G
A CN 107701158 A (':‘:‘.E(EE%&)(A\EX{ kﬁ]@/\j) 2018$2H16 H 2018 - 02 - 16) 1-25
_______________ VB R0-eTee, WE-
A CN 107916916 A (':‘:‘.E(EE%&)(A\EX{ kﬁ]@/\j) 2018$4H17 H 2018 -04 - 17) 1-25
_______________ e S N
A CN 201763309 U ({?ﬁ) 2011$3H16 H 2011 -03 - 16) 1-25
_______________ s S N
A CN 206458449 U (EP.E(EEj‘(ﬁ Eyj \75]3&/\7) 2017$9H 1H 2017 - 09 - 01) 1-25
_______________ e S N
A RU 2153575 C1 (N T KOMPANIA ROSSIJSKI] MEZHO;UCHNO TEKHN KOMPLE- 1-25
KS NEFTEOTDA;) 2000$7H27 H 2000 - 07 -27)
_______________ s S N
A US 2012227965 A1 (FANG WINDSONG;WHEELER THOMAS J;CONOCOPHILLIPS 1-25
CO;) 2012$9H13E| (2012 - 09 - 13)
_______________ e S N
ﬁ%‘x#&cﬁé@é}%ﬁqﬂﬂﬁo DR SRR
* S| AISCAEROAGREAL T ERERSMA N BT, SHRE MR, (2 TER
“A” WA BIAEERET T B Bk —ipkasmscat A 2 G SRR T e SO
“py” BRIBATEERE BB RS “x ﬁ%ﬂgﬁ%ég’gxgﬁ $?E%)%17XT¢ INE ERGRR E AR
“E’flﬁ$mﬁmé%ﬁzF“ﬁmT%$m&%% “Y’%%#%m Tk ;ﬁxﬁ%g BRI
“U7 AIRESS LA E SR R ISR SO, BRI ElhEbes : =5 T
g Aﬁﬁﬁgﬁmﬁ%@%@%ﬁﬁﬁﬁﬂ%%x#(@ﬂw %%%Eafﬁﬁﬁﬁﬁﬁkm W B, SR
i) ~ BB
“o” WRAKATF. . BYEsEARAF RIS & Ik X
“p” A B A TERR E B R TR sk e S B i SopE
Elorie 22 R e A H B oAt Z 4R R 25 5 HA
20244 A8 H 202444 A22H
[SA/CNAYZFRAHEE Hik SALE
FEEF A Fzﬂﬁ ﬁéé]:%
G U E X A TR LI 6 5 100088 e
FLIE SRS (+86) 010—62085408

PCT/ISA/210 F2(3E2T) (20224E7 F)




Elbrfe = RS EfrriES

PCT/CN2023/142871
C. I
2% A SIH~tE, MER, BB AHFHIAR ZR
A B . TR e SRR S R AT 1-25
AL TR A, 85374, #5108, 2018810 425H (2018 - 10 - 25),
HE74—77T1

PCT/ISA/210 F2(3E2T) (20224E7 A)



[Elprt = e EEEE
FTEREEMEIEE

PCT/CN2023/142871
o3I PRI P ha AR P
CN 107701158 A 201842 H16H T
E oteols A ooisfE4AIH x
oN 01763309 U 20tdgafied x
oN 06458449 U ool7ipefiA x
RU 2053575 1 2000f7RarH x
CUs 2012227965 AL 20129A13H  cA 2819707 Al 20129 13H
CA 2819707 C 2013411 H12H
us 8528639 B2 201349 H10H
WO 2012121711 Al 201249 H13H

PCT/ISA/210 ZR(RIETRIMIE) (202257 A)



	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 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - claims
	Page 19 - claims
	Page 20 - claims
	Page 21 - claims
	Page 22 - claims
	Page 23 - claims
	Page 24 - claims
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - drawings
	Page 34 - wo-search-report
	Page 35 - wo-search-report
	Page 36 - wo-search-report
	Page 37 - wo-search-report
	Page 38 - wo-search-report
	Page 39 - wo-search-report

