wo 20247259878 A1 |0 00000 KOO0 0 O 0

(12) FIRL RSV IR A AT IR FR

(19) ﬁﬁi’fﬂﬁb\%ﬂéﬂm > U0 O O OO 0
ES N A /
(10) EFRA S
3) Bl A0 H =
2024 7F 12 A 26 H (26.12.2024) WIPOIPCT WO 2024/259878 Al

(1) EHREFS K E: H1 PR 22 F](CHINA GENERAL NUCLEAR POWER
G21C 17/00 (2006.01)  G21C 17/06 (2006.01) CORPORATION) [CN/CNJ; 11/ [~ 4 45 1 | 7 7
G21C 17/108 (2006.01)  GOGF 17/8 (2006.01) FI X 7 7 K 32 2002 - T 4%k B R K 33 HE

@D FEpRHES: PCT/CN2023/131195 Guangdong 518028 (CN), 1 [El/~ £l 1 e (y 43

o FE /\ 5] (CGN POWER CO., LTD) [CN/CN]; FH [E |~
(2) EFriEH: 2023 48 11 A 13 H (13.11.2023) 248 T M T A8 X I B K 15 2002 B Hh T

(25 HFEE: rhr & Bt 181, Guangdong 518028 (CN),

26) AEES: dise 2 KB T H (YU, Chaoy; H BT 7508 3 3l i 48

(30) oA HIX EE 100l S ENFEREISE
oL (1502-1504. 1506 ) , Guangdong 518031 (CN).

202310724676.4 202346 A19H (19.06.2023) CN PR LU, Xianghuiy: THE] - 8 I8 MK -
OO HFEA: h T & #H 5w B F B SEHRERFE1001 SVRYIFHHRELSE (1502-1504,

4% 7] (CHINA NUCLEAR POWER TECHNOLOGY 1506 ) , Guangdong 518031 (CN), il i % (HE,
RESEARCH INSTITUTE CO., LTD.) [CN/CN]; Mingtao); F [E | RE E I T8 H X | 2B g g
N T S v e 1001 5 INFHHRE 152 (1502-1504, 1506)
1001 5 B I F B K E 15 F (1502-1504, Guangdong 518031 (CN), # 7% (HUANG, Jie); !
1506> . Guangdong 518031 (CN), 1 [H | # 5 E R AR T #E X 2 R 7 1001 55 3

(54) Title; ANALYSIS METHOD AND APPARATUS FOR MEASUREMENT UNCERTAINTY OF POWER DISTRIBUTION
OF REACTOR CORE, AND DEVICE

(54) KH R HEO DA IS A TE R AT 7 i BB AR &

e WS HSRE 5202

PR HERPIZITIRES, WS BauEr /

PR NEPRA B FRIRH AR DE MO 1R b B A A L $202 Construct a simulated operation state on the basis of an actual operation state of a
reactor core, determine state parameters of the reactor core in the simulated
‘ operation state, and acquire a group constant representing a mesh cross-
U R IRA R G RS s kit section value of the reactor core , , ,
B, AR o LR A 4 S204 Perform material component calculation on the basis of a material calculation subprogram
in a precise calculation program and the state parameters to obtain material
# components of each fuel rod in the reactor core

7 Al L i 8206 S206 Perform power calculation on the basis of a power calculation subprogram in the precise
ﬁiﬁzﬂﬁiﬁgf% f;gjﬁ/giﬁ j ;iiwtit [Hgtﬁj‘! g{;jl;; / calculation program and the material components of each fuel rod to obtain
)i real power distribution of the reactor core, and acquire detector reaction
intensity of the reactor core

# §208 On the basis of the state parameters and the group constant, determine power parameters
h+¢f\tﬁmfuﬁrﬁﬁ s M A LE (TIRSI [ 2 2 $208 of the reactor core in the simulated operation state, and perform flux graph
ShE B ,)/ 32 12 7 0 o % 30 T 300 B ﬁ;ﬁﬁw j simulation measurement on the basis of the detector reaction intensity and

B TR 454 the power parameters to obtain simulated power distribution of the reactor core
$210 Determine the measurement uncertainty of power distribution of the reactor core on the

* basis of a difference between the real power distribution and the simulated

T BT 4 ARSI 50 4 Z AU AL, Tt el zhangy o 5210 power distribution
A% AT 2 P
B2

(57) Abstract: An analysis method and apparatus for measurement uncertainty of power distribution of a reactor core, a device, a
storage medium, and a product. The analysis method for measurement uncertainty of power distribution of a reactor core comprises:
constructing a simulated operation state on the basis of an actual operation state of a reactor core, determining state parameters of the
reactor core in the simulated operation state, and acquiring a group constant of the reactor core (S202); performing calculation on the
basis of a material calculation subprogram and the state parameters to obtain material components of each fuel rod in the reactor core
(S204); performing calculation on the basis of a power calculation subprogram and the material components of each fuel rod to obtain
real power distribution of the reactor core, and acquiring detector reaction intensity of the reactor core (S206); on the basis of the state
parameters and the group constant, determining power parameters of the reactor core in the simulated operation state, and performing
flux graph simulation on the basis of the power parameters and the detector reaction intensity to obtain simulated power distribution
of the reactor core (5208); and determining the measurement uncertainty of power distribution of the reactor core on the basis of a
difference between the real power distribution and the simulated power distribution (S210).



WO 20247259878 A |00 00000000 R O

FHEKE 152 (1502-1504, 1506 ) , Guangdong
518031 (CN), %&FL#H(CHAL Fanchao); F[E] 7R
HEIN TR X 2P AR P 10015 3R K
B 152 (1502-1504, 1506 ) , Guangdong 518031
(CN),  #R 12 (LIN, Jun); & ]~ 7R & R I T 4
H X 22 d B 70 1001 SR IR EL KB 15 2
(1502-1504. 1506 ) , Guangdong 518031 (CN).

T ZE(WANG, Xin); FE R BRI T 48 HIX L2
P 1001 SR INB B K E 15 E (1502-1504

1506 ) , Guangdong 518031 (CN), X % (DUAN,
Rong); 1 [E [~ R BRI T 48 H X 25t B 7
1001 SR INF K E 152 (1502-1504, 1506) |
Guangdong 518031 (CN), 1 B ¥ (SHI, Xiaqing);
FET R AEINT AR X 20 s 7E 1001553
B KE 152 (1502-1504, 1506 ) , Guangdong
518031 (CN), ST {EARI(QL, Jianan); HE] R IR
IITFEA X2 IR 1001 SR B R E 152
(1502-1504. 1506 ) , Guangdong 518031 (CN),

) RIS H KA T M mbs R AR A A
(ADVANCE CHINA IP LAW OFFICE); 1 [E] R4
TN R R XOBR T AR BS 6 5 4501 J5 (6
fi7: H4§01-03 f108-12 B 1) ({7 24 H
7% ) ., Guangdong 510623 (CN),

B I5EEER A HIEN, EoRE AR AHESR
R3): AE, AG, AL, AM, AO, AT, AU, AZ, BA, BB, BG,
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, M, JO, JP, KE, KG, KH, KN, KP, KR, KW, KZ,
LA, LC, LK, LR, LS, LU, LY, MA, MD, MG, MK, MN,
MU, 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 —MATTRALHIX

R ARIPO (BW, CV, GH, GM, KE, LR, LS, MW, MZ,
NA, RW, SC, SD, SL, ST, SZ, TZ, UG, ZM, ZW), ¥kl
(AM, AZ, BY, KG, KZ, RU, TI, TM), Bx#ll (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)s

AER A

— RS SRS GRAIER21550).

(57) % —FHEL IR A WE A FEVER o7k, KB &, BN e HEGDh =5 1
BAFEER DI T B RTHEOK SR T IRS BRI TR, e SERD I TRE
FPRASZ A, FF RO DA RE £0(S202); T BHHE TR FFURSSBOET IR, 15 20HE DA &4
R AR BT (S204); BT Th =0 5 R e A0S ORI RO M o0 B4 T TH IR, B R R E LT R
Gy At FR R IBOHE O B TR A5 SR 5 (S206); B TR S BOMBE W 4%, 8 2 HE O AE B A TR AS I A9
NERSA, FER T TER SO I # SR 50 A 7 B IR, 159 B HEC RO RS TN 95 41 (S208); F T
HRINZ A SEDIER S IEE, FEHESIIERD MR A FE MES210).




WO 2024/259878 PCT/CN2023/131195

WS RSMWEAHEIER DTS REAEE

HREHF

ARIEER 2023 £ 6 A 19 HHER, BIESH 2023107246764, 2 FR N HEL TR 5
ZiTR U BE N D= o e T B NN 1 - i (e SN s = | D= R ot R G 1 s = R o | DN (=
B,

BRI
A FRIE P B S B EHE NI B 55 AR BRI, Rp A2 38 e — PEER T 5 A Bl A
SEMERI T . B T ENR S AT

HRBAR

HECS A Pl I AR 4 — AR T MRS T S A B AR A 0 5 AR BEAT HE T R
RGOS, AL R OGRS I8 T i Sl 4 A Ee i SRS 21

G BOR T  ZR AT H AR P BT BUB M 00T, BB R A E o BT
SERHIPLahE, B g i s MR SR KRG ATENE, ERESEARETTE ML
REFE I ST D S H N AR ENE 28, X2 iRt R A NS RSt 24
SHESHSERZHARERCR, R IFEES SR E AR EEA SR,

RN 2

HRIGAS HHF ATF RS PSSR RS Th ARG M E A R T i 3
B RV T EAL B R

S5, ASHERAL T M TR A E A E RS,

T HES KIS s T IS M BRUS AT IRES, 15 Tk HE e TR BRUE AT IR N Y
WESHL TFRIBERAL TR eSS 1 0 R AR T L A o 4

ST R PR R R TR M TS S EEA T MR T, BRI
HEE B R B B R R A2

BT R R SRR P I ThER TR T R R A& IR AR s 8RR Rl 3R AT Th AR T
B, ARFTAES KRS A0, IR IR A PRI A% S 5 %

B PTRIRE SO PTR R R E 05 PR S Frid U T IRE I I S R 24,
I 3T TR PRI S B o MR D 3R S Hdb AT I8 B R &, A5 B TR HER A #iHtl 1h
oAy R

FeF TR HSR PR AT T R BT 3R A0 Z [ 22 4H, B 5E BT R R I Dh R 04 1)
B A E L -

BT, AR T RS TR A M E A E O R E, T

WEMEBS, A TR THSHEPMa T IS ER LU ITIRES, i€ Pk A iy
BREROSATIRE N HARESH I FRIBERAL v R T P R 28 T 3

OB SRRE, R TS TR SR T M R TR M TR AR E S Rt T
FORLER D THEL, 531 I HE TS F S MR LR IR R4

FLSLYIF oAb e B, T2 T IR i v AL e P R Dh o T AR e A& Tk R
BRI LS REAT D3R5, GBI FTIRMES R SETh R0, HFERIBUTTIR HE R R 25
S5

B DI A E R, TR T ITRIRES SRR FEL e Ik ST g
A AT IR DI R S, FF T i SR 2% S o 2 AN i ik 1y 3% 2 503t A7 1 2 PRI A
&, AR FrRES B IIRE i M



WO 2024/259878 PCT/CN2023/131195

DEE AN VERR E LT, T2k TR STl 0 A1 A0 i R0 2 o A 2 8] 1 224
Tl 7 TR MESER PR By 3 20 10 A Tk e M

W=7, ARRRA T M AL, B A A A B, TR
il T A THE L AT R 2, TR T SEHL AR 4 iR AL B AR IAT IR ST B3R ) 7 vk
iipa

VT, ARRRA T A MEEA THENL AT AR S AR S R L Ot
SRR A B2 A A BEERIIAT I SE LR BT E R IR

SO, ARRRRA T M E LR, AT SN RS 4, L
AR A P A B SAT I SEI IR 7V 2D B

P P i B
N T A U A R St A SRR T A EOR T 5, T IR St ] A% e
AR$hIR BT R EAL RO EE R B 4, BT S W, R TR v A B A A R
RISEiER], ST ARSI B RN SR, AT QG ST s RIS T, ] URYE &
TF IR B3R AG AR PR K
B 1T ARG B A St F S T 40 W B AN 5 1 A 3 AT i O B A S
B 2 R B A St F S T 40 W B AN 5 T A A R AR s T
B 3 D MR A~ B A St 5] P M S Tl 25 oA 0 A B 5 T A T R L R S M A
B 4 9 REE— ARSI

B sz s R

NTHPES 45 A A Bl S o TP P, AR BRI ST R B R O R TIE R . SEaE
iR, BAR, PR psei m OO A BIE— 3 S, MR A S . F TR
BT PSS, AR AT 8 R N B VAT B B 1 55 sl AT~ P sk A8 B H A s
W, HJET AR BHIE R TER

A R U ST BT R HESCS Ty 3 A0 A M B AN e M e A v, AT A T 1 FoR
I A S . Forb, 280 102 B N4 SRR S 4% 104 BHATIME . SR8 R80T LA g
AR5 7% 104 T BB IOEEE . BEfifE RS DIERE RS S 104 L, HATDURE = Lk
HABM L ARG 25 Lo FRSS 2% 104 FRIEHECSLPRE TR FISEBRe ITIRAS, S iR
FIEITIRE, FHRIEHE S SL IR s iR & e SRS RS T IR ES . HIMNR
v 104 IRSRHUERAEME S A RS AT R 3. RS #% 104 8T TR AT 50RE 2 H 00 4 k)
W HPREFET O BREIETIRES TR S S BEH TR M R TR, WS 2
MO SRR AT R R 2 . IRSS2% 104 AR SR F R Sh R B T REFE T8
[P SRRV A BB BEAT DI, A5 2IHE SR BERLE T IRES N I B S T3 4040 LA
FESERNIAS R S S . R2S28 104 ZE TSRS IPRESEAE SR FE, 1T
FHESER RIS ITIRES TR SH,  HAEH D3R SRR #8 F v 56 5 1 1788 5 PB4
W&, MR R SERBUSITIRE T RIBMIIER S M. REA 104 iRAEHESHEBRLEIZAT
RE T I E LIRS MR TR A 2 R Z(E, 153 TR 747 (130 S A 72 1 .
o, i 102 0] DUEART Z5FANAFENL ZBidA B, PR, RS 104
AJ DAR AT AR 45 28 B R A AR S5 2R A R THT IR 45 R R TR S DL

E—Asehfld, Wi 2 B, St 7 — PSS ThER A WA E T 1 4T 7 i,
PLZ TN B 1 AR S35 AT U, BLRE DU S IR

IR 202, T USSR IREHEERETRE, MaefESTERMETIRE N
FRRAS L, HR IR AE HEC ) o0 R 5T B 3 5 5

Horr, IRESHEHE RN HEME T PR AL FIPAFEE BUG,)) BRRHELEE TIG,j) . 18465
BJE Tm(i,)). PBAEAZEE Dm(i,j) 135 TRE Xe(i,j). 149 2R E Sm(i,j) A A& —H =8

2



WO 2024/259878 PCT/CN2023/131195

B AN B CR(m), Hr i @SR R ERMERS i=1,..,1, j &R R0 s g
Z, =10, mERMESEHIENEEH, m=1,.. M.

HEE K SE PRz T IRAS TR KR ME SR IS SR e e LIRS . ESHBRLIZTIRE
RME KR, HEPDEIPRERESUTER G LB . T N HEHEC AT
BATIRESK, 2ET RN SSTRETIRE NIRRT ESBTER, O
EZHFEAREHEUIIRE . RNEE . BATNEE 5KEE .. BHEENIRE . R
FESE, B, HECTERBRRUIRAS I 507 B R E Rz A 251, HoKRE A& H R
EORHIA B4 5 A . MRS RIS AT RS A 342 o] DAFES/D K S b 3 HEE I 1 56
BB LT, B IS B A 7 R ME I 2R SEE U FE A0 25 5 T BB AN E

TERHAT HEC I D3R A A M A 2 20T R/, I 7 A e ME O 33 7 s DA B HE R Y
RN ARA, BT NEA e SHSERE —we R, F e FRHESER 7
Jes BPEE T RTA AT RIER, SERATEAR L, BT R Ig e R SO SO R, Wi
ORISR E O U e MEC I DR A B A e M i 7 e Ho, MESEE R N FH
AFE OUT-IN CintH-3N ) SRdk . (i dak s . BRI A F B3 v B ah U 244
. FEE AR [aNEREESA,

Al REH . RS S HE O SEBR B T IR ST AR P B AL IR FE e I S 2 2 3, M S
FERLEZATIRAS,  FHE AT HE N BORE PRt e HE S E BB IR A N & RS AL RO IR FEME . 1RRL
TP« RALFUNEEE . 1RSI FE . 135 QUKTE . 149 ZIRE DL R — I HIBEHALLE
JIR 55 SR R A HE SO PR A% 8 T L O o 2

IR 204, FETHEHT BT PR RN B REP RS S HEH TR R ', A
FIMECS 2SR A R A7

Hep, BRI EAEZERDER. UERSZFRPRERMmE R E
R,

MR H T FE P A2 R U A2 7 A A i SR i 3R A k) v 25 44 R Rl 40 853 Ll
BIFIFE . SRR IR R P R b S A2, Blin— AR 2R N F R, 8
LM EEE S KA, KT E T SR MR8 B2 R R A
PR R R S AR RSy, T CABRAA N 244 R B E A R 2 A4 R 0 8 E R S I B
.

AL, RRESEHMUHER R P RPN TR RS, X HES S R A g
RMBIRA AT TR, T3S o & R A R B2

R, AR5 AE -5 0GR PR 2 v] EERU A S e RE R A R R R R
43 XPHETH B R T R R AT R R BEAT T, AT 75 B0 H & Rk B A1 R RR 49

IR 206, FETAEHUE EAE R DRI B8R 2 A& BRI AR R 2 BEAT Th 3R 1T
B, SRS ESLR, JEREUMES RN R B R

Hor, DhRUMETRF G HEFR TS S I B SL R oA IENEF .
FLSED R AT RA SR BHUE TTIRS N IR A B AE .

e, IRSHEHZER R PP NEREILE RS, W RSB RLIZ
PIRE T ESL RS BTUH, WA BRI SERERIEITIRE T RS M AE
I SRR A AN, HE X HE S AR B S 5 o 3 A7 3R

Ak, AR SSAMEH S SRR PR R 22 T LL U e B AR e P TR T BT RE R
g5 FUESTERUE I TIRAS T E ST RS AT I 8, A BRI SRS RLIZ 7R
A NI A W A P TR A, HXT HES BRI 28 5 7 5 it 7 3R

IR 208, ETIRSSHMBEEL, Mo SEEMNZBITIREN RS, HET
PRI BS o 58 B AN D 3 S 40 T il 2 EIE L 2, 7520 L T =40 i

Hrp, DS 3 BEAREES S 4T 3R A DRI 1| 3 Di e 2 55 2508 1
AL TN =R 40 A0 RAEHE S TEBRUZ [T IRES T U A M EAE .

3



WO 2024/259878 PCT/CN2023/131195

W R 2 WG FERE . NE AR Tk, i S REBOVE
AL WA, B S SN 1 B ST o3 A A R e A R R 2 % o A 4R

PRI S L9 95 B0 AL MBS Y ERI 5 RO AR, RS A MBS N 2 rh R s AL
AR R, SEMERRAAM S, BRSNS E BT, ST TR
FHR o BRI A BN B TR D9 B i 1 I 25 4503 o 22 < R0 288 R S O 22 2 S )
B, XXFE AT DAE R B ILIZa 47 RS T 3R R w22, (AT S 4 R i T 5
SEHIIE o PRI SN S B A A A Sy 0 SRS T S AR P S MR A LS Ty 3R A I
BRI TR RN GRIE, TR SRIBCE R AR BRI A% SN o B2 O SRk b B — A~ RAEAS
B PR, P B SOBL IR o P, SRICEIAIRIAG TR 85 A S N 9m = A, (B2
T HA TG B E R RN S R EE IR, KT ES I — SR AL E s
X AT S5 28 HIERN A5 ) S NE SR I A+XC

FIREH, R S5 AR A HE O AE RIS AT RS I RS2 HORT 7 A S 1 R A T 7 O
WG T EHESAERAUEATIRES T RIMES =4ETh A A, ThEUEE 1 Bhmrh = 2255 2)
HEH SRR TR AR R SRR SN N om R, M2 A B
KR BUE R TEMH TR E RIRINE, 45 SR RS A B E B %
AL AR Tl e A R A

SRR 210, T RSO A A D300 A0 2 M2 ME,  ifl RE HES B Tl 430 f
A EE

Hor, RS A RS HE O AR AIZ AT RS T A R SED 300 A AR BRI Ll 5 31 2 ] 1 22
fi, ANTITTT DARA 52 HE Th A BN S A W e 1tk o 220 A s e i A NIRRT 2 %<
ARG TR IR AT B R DR A S E M

ERMES Ty A A EVE B AT iR, IR M Y SE RIS AT RS e
OB, JFif e RIS T IRE TRERESH, W DA I A HE S B
BATIRE N RSSO & 2 AT A SC B AL, (Rt T DA 75 A s K e 7 3
HEBME RIS EGE AR T, B R R TGS AR EE TS RS S HOR
HHRHAR AR R, B S AR E T 12 B 2k TIRE S H e R R AR 7y, A
PO ERTH S5 R P T ORI BV R R 701 e S ) SR Th 38 00 A, AT DA I AN TS
REBEAT A, BRI MDIRZ R B &O¢ R TR S R s, 1S RSk
S AT R EUH RIS PR FE T, AT A5 45 8 0 T 8 BB FEL D 3R 70 A1 R LS Th 28 45 A <
(RIHEER TR 4 A XTI B ANl R P R R ST

FE— A, SRIBCGRALHE S 1 PO AT (B A A, Rl SRBUE S sty
WE TR IENARESE . BT HRIIRESH, e S RO ER R
.

Hop, AOFRFETR R INRH A PRI FE. t b ROR AN, A Rk R P
-235, BEN I%EL . IR S BN AR A S, 2R A S
SMRI R, MR RIRAHC R, X SR el e U A3 A
PORHALE ST B b Al T o SRR SN HE R A AR AR &

AT MBS Z 23 E B UARHECIIRIE . ORI . 1R 57K 8 L . 1B aE
NIRZS . RRHRIZ 24T

HORFE . UL SN B SRR I TR “ A e v S-Sy ot 57
HES KB R e A L arie v SRR R P e 1K 4L P faris oh SRR e R TR PR R4 ) LTI
SeAh b, AU S REEARAGR, RESH P Tz /2, IS 2141 A -7l B 7E
ZlaIMaEE LA, RIS BIALF RN SO = 24

A, S5 AR O R AL ARSI AR e T B SO HEHE S A U AT RS AR R 1)
WARE . DA RSN HE (RIHEESHIIVR I . IRRHEEE | 8GR BRI L {5l et AR R
FHR S H T RS IR R HSFERUIRES L T 5 SRS HEHERS 4L A St

4



WO 2024/259878 PCT/CN2023/131195
EREHL

RSTHERI, I (8 P AR R BN S 2 B TR T AL R
REBH, T LU B R EEAIRA S TE I, T T 4L R R S 2 M
TR 2 UL B S B B 4

e AR, B TARA S HREER R WL S LR IR BT B,
O AR, RTRESIRBRE, M S R RT3
SHL WTHRSH, MRS DD %A A OG0T B A7 0 P B
LI, 75 SIHEL RO T %4 1

oo, AR R R R LS U RS D B S LA T 2 MO SR, SRR
TR, BEI SRR T TR, DA DU S . 76 g
BERS, R SIRHRIONE . MG S, . R, M TTREE . I
PRFESE ORISR 2, 6 ME R B TR P 7 M P OB P 2 I 7 BEHLAO S 2 e O RO 4
AT B L5 % e S (7 2RI T B8 B A 22, (6078 5075 048 SR T It o

DS MBS ST . THER AR T I A SR T, BiR
B T IR S AL, SRS TR . B R, B I AT R B
341 T RO e o 4 P SR 7 B 20

AT, 25 S T R, R R SN R RS R IR 2 M
RSSO BER R, TR BB E BB PR FRITIE S TR i 51T
SREH G, AITASE. S5 AT LR B T SR A REGE, E EG E
b M PR P BT B2, BT B, AT 78 3 S
RS EEREDIE AR R B34 i

RSHEI, i R SO R B P T B PR E, T LA B
UM OB I A0, AT SR M AT 3 43 A B 5 P .

AR, RS A RE PR RIS YCL . A KA
AT, ST Th 2 ORI SO, 25 O ILMEt D 43 11 3 T B4 e«

o, A T T S R T 1 SR T G EE N, T4 & TR B EE T S AR
BRI 8 2 M0 P 2 T4 7 A 1 R S

AT, R 25 A I T A BT S AR RE M Tk TR 1L
BRI R o PR 4 B0 TR R . SO LR B, A A TS S
TS5 43 B T

ARSI, AT S BB R LR G BT A RIS P, M
T A B i B PR N, B M S (O BB 0 A, TS
15 0 A8 4 A 5

FE NS T, SRS TN A A E ARG, AU T M B
B . SRS EE SR, HhsE F B I BG5BT . 45 oW 5
SR B B, A8 31 IR 2 M 0 OB

ot RSB HIR G SRR, M DRI . SRR E I B
%,

T, BRASSR RIS R S . LRI, BRGSO TR, i
RSHRFE S MR TS R R 20 T I, SR T BRI 22 « B Rk BB o
YA A TR . A AR A U o SRS A 1 2 B A M B
. BR2-2R I R B 52 SR 5 B R T O SR 1 A, T 80 A e
B I I B P

ARSIHG I, IR R A P IO B B T BEHLI S A
AT T A2 2% JE S B2 7 B 2 AR T BG4 B A4 51 5 DI

PE—ANSTH L ST AR SRR PR B TR FE AU 2 0 T bR A3 it

5



WO 2024/259878 PCT/CN2023/131195

S ARRMESTH BRI Y, S SR RSP R TR, B
TIRES LA AN ATIRE R B HA AT I, BRIRHA IR, %
Fr R DR H BT ST AR, BT S AR RO, B e S AL R R RO AR o

Hep, ZEFRYBF RGO, R Y BcE R L) Oy e BCR #
POt SRR 7. ZR R DR R LA R B A WA AR EE L. Fln, TR IR
K RA 24 A ke B4 A ORI EEA RN K, Tedild ik o S8t Tm At
S, MR P riE R m B RET R RR SRR R RTEE I, AR A G
P AT AR =t i R o B P BT A o SRR % R TR ) AR T DR T 18 2 A
PEIARE . WO AOFTRL Y« AR ST A1 A3

e, RS SRR YRS TR S TR, N HERAERLE AT
RE THPRESHEEAT IR, IS 2SR TIRE TR, k554
FEAG BIHESAEBAUIRS TS AR, BME SRR O e T AR S 112
Fro AR RIRIAS AT R AR tHEE, NG 2 HE S B T IRES T ik
ORI R R ARG

ARG, SRR B R AN R T AR R T S A A R AR R
RIRRLR A, o] DASHRFE T SRR T S 2D BRBEAT A, AT RERE SR T LA
AURRELER BB R L DLSIIL S 7 HE HESES A S 32 20 A SR IR A 3R T T

FE— DS, PR RS A S Lo B SRR 4% 1) 3 1= 22 DL R R0
RN R E . B THIGERE M BREE R, XERI A S 98 B2 B INRAE AN <2
YRR, 19 2 2 INERAL AN E 1 IS RN 25 SS90 o

o, SRS RO I R ZE 3R F RO TERI 88 2RISR ) L 2 8o Bt L 24801
(i AR AEAE 7 SEBRH, M IN TR FE A T2 R R B SR B A8 1o 4T s i 22 1)
AR R R Mok i gy, R ZE ARG R ek s, ki A TRz
R B INBAH B AEHEE R 22 Jovh T BRI, ] LIS B AN B 72 PR 53 1 e 1 22 Pl ol
KA R o

PR B9 S 98 2 22 R A AN 72 P O BN 98 B 20 SRR AT 26 PRI 5% 5 2 it JEE
FsEat LRSS —AME. B0, SREGIRIPIG PR ES K SN 9R A, HAR TR A SN
ae il R MRS IR AR R 2, IR B S — D RALA R E M s X, Minfs
F e 2 PRI G 1 SN 5 A+X e SCBIan, SREXE BRI A I 25 I R NG9 A, (HARH
T EA PRI GG R 22 RN 2% IR SRR R 22, TR RR B In— AN R AL A 5E 1k 0 23l
X, AT A 0 F 2 ORI 85 R BN 9 A-X

TR, AR A5 BT SE SR BRI A X I E 3 A0 ) 2 R AR s R SR R 2
HR 55 2% HRAE DB A PR A5 HHE R Z2 AR IR EVE R 72, X EREE A AG FRI 2% S N 9
BINFRALA E VE R, MR Bl 2 M T S BUS T IRE T I B S Th & oA
DERUIERYEINAIL

ARSI, 83 T A R ) S T FEE I R RN % 11 o 24 05 2 DRI 8 1) PR 9
FOERIRZE, REVS(E AT AR 28U T BRI 25 0 e S o PR FEINAERA AT S T3 1 PRI 4% B
SIS D3R 2 K09 I BB 3R 00 A B VR 3R

E—ASEME B, TR IREUIA HE R B BRI Z S LR B, LA FEHEES A R 5 A
A MEGLN, RSP T . ST T, B E RIS 0 SO R

Forb, SRS AOHURS T DL AR O BRI ZR S BB AL S . T IR AR 38 B i ]
WL B AR T R SN N SRR, P TEES TR TR S
WL R, AL T AR K B FoR. P T REAR, SO AT
HE AR T E A TS E AT E R SN s AT LR R B TR
FIAE BTG AREAT DL i R SR A L B 2 i L

AR, R SS AR RIS B A B AL S AT IR, AR R I A A A B Y 5

6



WO 2024/259878 PCT/CN2023/131195

TR, FEIESH PR TFER. RS FRFERIE S b TiEE, HERINER
AL

Az f RS R RN A RS A e FE OO, RS TR, M
TR PASE i, SO R0 38 ) SN o P PO A A o

fE— AT, HESTR AR TS e P b Al ISR 248
PIEITIRE KA —BHUZ TIRE THRRE S8 KB SAES - BERIETIRE T
BRI AMARERIN R AG 2 [ PR w2 . S BHELsIRES N TR mZE T4
THoHT, 5 BIMEC ) D200 Ol = A i 1

Horr, iR 7 T EAF RS, R, SEON. AERESNT. L
AT HESH. BIASHT. BN 95 RS Hidk. B, WRiEZ A Elialr
RE N ES R AT, ZR 95 19 R e 4 B DR s A e . Hdgr, W
95 JR MR HI2 GL4% 95% M HHE i, H AR 95%ME G E.

AT, ARG ARIEHE OB IR P RS B MEN, WERIEH ST 2
TIEMFIERIZ IR . IRS#RIEHE O T —BHUE TIRE N R E LY AT
FoOM, BEMESHES —HENETIRE FRIEEME . REFSMEHA 95 NN HESAER
— BRI TIRE T YR M Z AT NG00, 5248 B T340 A0 & P A 2 v

A, EEEESHEZ MRS ITRE, RERIEESES - BERETRE
MR MZERGOT ISR, eSS IiER s Ml s A e, TRlEeh T 55—
I I AR IR G A A, MTT 6 750 243 B A ME RS Th 3 5 i AT v R e,
iRz,

A EHE RS — RPN 375, %0 A 3% 50 N 3 0 MO T S5 40 A 0 AN e M A
W iiE . BHES TR E A E R EE N RN N T H MR
I MERRRLE R, BAIA R B HEHE O 3 27 UL S HE O BRI AR Y o AR 3 HESCN ) 25 ]
REI P BRIE TR, BIsEbrig R, EH “Afsiait S+ 0T 8t 57, FFRHESE
AEEERIE TIRE T RAAFERNRESSHEHE, T EQRBMEEINRE . MEHEE. 84
FIGLEE 57K % L IR RS  IRENR S 24 JHRTES 2 A A FERIR S S 4L,
SREGHES T BT I 20 DL R RS E R 4. RIS I A R L bR g 1 TIRES, MEHEss
HZMBRUZ TR, IHE e HESTES BRI ITIRE T & WIS I BREE[E BUG, ). #ARHE
J¥ T(i,j). BALFNESE Tmd,)). BAFIEFE Dmd,)). 135 GUKE Xe@j). 149 ¥ Sm(,j)
DL g — I H i NG B CR(m), DU FISCRRs RS TSR, Hp i 2
HWOA R LNE RS i=1,..1, j S ERNERS, j=1,..,], m o
HH, m=1,. M. SHMESKEIEFRHIEST BUEF, RIEHESAE SHERURE T IR
SSECIHES T FEOT RS, SRS SEINMRE NS LR oM. I
RIERF B ThER M 2 G TR ZSH. RIEA RIS SBRURE N IR SRR
WL BT 3G B AR AR S W DR D B T R iR . (TR R D
R H AR B 1 H R e X HERS 3 M LS AT RS AT AR FE T 5, AR B
FELLRE S PRV A R o) . (I B R B R IR TR 2 S R 10 A
BEACAT, THEARBIHE ST SR N 10 B SETh AR A0 FIHE S N ER I A8 I S B s . H
HE AR, R A SR S PR RO B8 1) S S SR . AT EE R E, 13
B 5 B2 U R AN PR D A0 . Goit S A LLIE RS R T 3 40 A A B
SEIHFRAP AP S TS EIR 22, NS 7k, SRS HES TR 4040 T 2 B ANH 2 1 .

NOAZERAR IR, BRI B FTIR 125 St Bl e FImAR B R A P R IE B B Sk TR
IRRIRE R, {H R IR LD IR H AN AR AR F Sk R s U AR AT - BRAEAR SCH A B
PIUE R, XD IR AT FF 05 T AR R B ], 31X 5 28T DA LA I AT - T H
0 _E BT IR 0 5% S BT R i R E R 0 B b — 4 B BT DL 2 A BB ELE 24
B, USRI B AU IR R TE A — 2 AT 5E R TR o] AR A R RS 2040047, X

7



WO 2024/259878 PCT/CN2023/131195

5 TR 4 W R ISR L R A SRR R AT, T T L) S e b TR S e 5 B i)
SPTRERH W EL IS A 340 B T 2 B HAT «

SET EIRERR T B, A% P ST M IR A T — R T ST b3 i B et T % 4
R A 5 W T R M T A AR 2 MO AT B . 0 B TR O KR
Yol STy 2 5 LR BB ST S, RT3 A
Ty 43 A W AN 2 A4 1 43 H7 25 S 91 e 0 B PR T DA TS e T St T 4
AR A S O AT, (B AR

fe— A, P 3 Fin, BRA T R R A AR i A T
3

SRAHI R 302, T H T U H STRRIE (PR M B (RS, e Mt 7 1
WHEATRA IR 2R AR T 5 10 RO R AT A O B3

PO SR 304, FATAL TR A AR T AORDRI T B TR AR 2 M 17
PERRAN TR, 45 SR A R AL 4«

FLT TN AT R 306, FI T3 T RS i AR b T Bt B TR R 4R
FOREEL A BEAT DI F 5, 78 SR R B TN A 40T, R3OS L M 8 R P

B i 308, FITITRESHNMBER M, 1w iR Z AR S
RO TIE SR, AT BN 2 R SR DA S RO T A, 78 RS R
VS

WA 2 VB SR 310, FIT LT 0TS A R 3 0 A 2 R 20,
2 M Tl 45 A R

TR, IR KT 3

SHARITE, TP A AUE (TR AL FE IR S 24

BRI, TR T AL R RRG A, B S 2 TR R 2 B L.

FE— SR AT 45 A B R A 3

YRS R, TR SO, TRES BB, Wkt
BT F T s8.

B RE A RTE, FT T IR 28, ARSI Sh R ) A B BE

BT R AT T, TR T B G A U A B, 8 B
IESE

T ANIHEHI, MR e 3

ORI, T PSR B T R B TR, SE TR B MRS
BERUE AT AR AT 2 AL BT T B, 793 R UL AFE.

FERMR AN BT, HIT 22 R B R P MR T 5 TR, 5T & L0 e,
i 5 L P R R IR S

T NI, SR SRR ST A

EERICTTT, P AR S 34515 2 DL TR 8 1 P S 2 2

R AR T TE, TR T S AR R R 22, RS {0 5 B
AL 2 VEHORCIR, A58 I A 5 M A 155 . 57

fo— ST, TSR 4 A MR AN R M 45 97 5 T 3

RAEBHE T, TSI B A BHE TR R S g — RS RS T
FRA S

DR T, T IR S TR — BaE kA T I 209 T oA A 3
i P {GEIE P,

MR e e s, T U PR RN T g 0, 795
TS R 18 43 A TR AR R«

R S A A 1 47 25 T (0 46 A T A B A L

8



WO 2024/259878 PCT/CN2023/131195

PR ARSI b BBy DR 2 i B P S LS & P AL B AR
AT LD A A 6 i EA LR S P A aE s T, DU AR 258 A AT DL 25/ Btk
X N FRIERAE o

Az flh, 34T M EPLE S, R AR ST LR RS, H NS
PIRT LB 4 B i SENLR &an A BREs . fERE S . i N /% 3% 10 (Input/Output, &
R 1O) Fidifsfe . Hp, WSS, Fegssfim N A Dy RgnkiE R, wEE
L N A B RS R g etk Hob, 2 S0 & A0S A TR AT S R4 )
Re 1. i ENLR S RIAF A O G 3R 2 R A A AN A 8s o ZAE S RN AT
AR R HEVIA SRS MBI . % NG VAR 2 RIS U AOERE R 48
AL LR S HIE AT RIS . 2T S HL S & RO EE B H T A6 O ST nia IR
HES I BRUE TR . SRS ITIRE FRPRESH. RIEHECH AR E R
B, HESERLUSITIREN IR SR SR RITIR0 M0 Bt SRR, Sk
FIR LAY . HESS B SEIER A0 . HES PR I E A et . S SERREiTIR
S THHMBEEN I ES S, HIeE . ZFHRREPER . ORISR S R EI 2
SORE P L BRI 2 O R g 1R 22 DA R BRI SR O R R R E s . 2 B A RN i
BT A H0 28 5 AN & 2 AR s B 1% ENL B & 5 4 0 T 5 AMER i 2 i 18
I R E RS . 2 J L] R 0 A H B AT e DAS B — b MO T 345 A1 - AN o2
YERI T TV

AAR AR N AT LB, | 4 FoR RIS, UG SR BTE 5 RAH AT 4 4544
FIRERE, FEARI R A BB 7 A A T2 E R E LA IR €, BN E LS & ]
PLGLFS b B TR BE 2 B /D AR, B 4L A FLssis, mE B AR E .

Az, AT M EN S, BRI A B, e
HEEF AT ENL AT 3iE 2, TR R S A B2 AT IS, (T8 — A B2 N b B AT
LR DR

T HESHSEPRE T IREMEE R RS, e SERRIE RS T RIRESH,
FRIRBURAF S PR ERE B 2 TR ERER PRI E TREFRES
BT MR, BRI P SRR R A R 4y BT R EREF PRI A
TREFF RS R IR AT DRI R, B RIS B SE TR A0, FERBUER IR
MZE RN HTRESEABER, Mo OSBRI ITRENNIRSE, & T
PRIES B N R S HOH T IEE RN E, SRS, KET HES
TR AT RN T ZR 40 A1 2 6] IR 248, i s 08 TR T 3R A [0 B A A o

E—AS i, AAEIRPAT I EN SR SR st LU P IR

SREGHE SRS TIRES T AASFERRESE, RETHARERRESSE, o
SEMECN A T e S 2 T e

E—AS i, AAEIRPAT I EN SR SR st LU P IR

RSB, A TIRESEFFEH, eSS TIRE NNIIES
; BRTIESY, WESINES PR M EMANEICE; FETHEW R T @ RS
TR, B2 .

TE—A s, ACERAR AT TSN HE S AR S LR P R

ff S KBRS TER, ETIRESSEGTHES LI IR S %4
HFERAT UL B, BRIS AR REHZER REEFRT MR ETER, 2T
S TIPRFE, e 25 A R IR R R 2

TE—A s, ACERAR AT TSN HE S AR S LR P R

FRIDER I 28 PP 3 15 22 DA S BRI B8 I R BTV E R 22, MR THIE R E R EE IR E,
ST ERI B 1 B S 5 5 28 IR A AN s PR s, 45 B S IR AR AN s 1k R8s PRI 28 e
INEEER



WO 2024/259878 PCT/CN2023/131195

e AT, AEBES AT THE NS S I ST UL T D 3R

A IE HESE ) 22 MEZ AT RS KBS — B T IR T RIS S A SRS
B BRSPS PR ST A AL R 0 A 2 MR R 2 BOon & fatliaAT
RE TR MELATHT 04T, 15 SUHEE A T3 750 B2 A i e

e AItpl T, B AEEA TR R WA S R B TEELAT
AR A B A B ERPATH, G A A BT LT DR

BT HES R SEPRs RS ESIIE TGS, e SR IRE THRIRS S,
FFPRBCRALHE S B PRI E R 4G TR SRR PR R R TR AR S 2
BHAT MRS 8, BRI SRR (AR Ry s S TR SRR H ISR
TREFF SRR AR R S BEAT Dt 52, SRS ESETh R0, FFERPUE S AR
MEE SRR B TPRES BT, e SIS ITIREN 28, IFET
PR S N9 AN DR 2 R ATl E RN, A5 RIMER RO Th R 0 A 28 T H ST
FEOP A MU T F o0 A0 (B B ZE A8, 5 SN R Tl 3% 40 A F I A e 1

e A, AT TN RS S IR ST UL T 2D 3R

RIS BIE TRE T RAHRFENIRESH: RETAIMRREIIRESE,
FEHEC I DL TR S 2 AL

A, AEHESPAT TN AT A S IR S UL TR 2 3R

S BOTREF, ETIRESHAREREL e AR TS T2
W BT TR WSS RIZI R0 A SR, R T 3G A T R
EDMIE =PI Ealb NN E kDRI ST

A, A AT TN S IR S UL R 2 3R

AR RPRER TR E TR, B TIRESHOHESEBRUE TS &4
PR REAT IS, SR R R R PR MR TR, 2T
B HAFHIARE, BE AT R RUR R RIA R R

A, AEHESPAT TN AT A S IR S UL TR 2 3R

RIBURI &8 11 1R 22 DL R RIS TR VR IR 2, RETHIERZMHRERRE,
X ERIN A5 D S N7 55 P B I A AL AN 5 1 OB 49 8 AR A AN 5 1k B s AR R0 5 e
NEGRJE .

A, AEEESPAT IR S IR SEL LT 22 3R

HEHES I 2 MR AT RS ZHEEA R B TIRE T PGS 24 RO
B BANSATIE N IR SR A M T R0 A 2 M SR 2 Jo g HatliaeT
W& NZIRMZE AT S04, 1S BIHES I TR 007 1 E A EVE

A, ST A ENUTRIE S R, BTN RS, AL
PR WA PR AR AT I SEFL AN 2B B

S HES R SE R RS @IS TGS, e SR TIRE T RIS S,
TFRBUERALHES PSR IE R 4G TR SRR PR R TR R ARG S
HORATFORL R B, BRI TR S R R AR B BT R P P T & R
TREFP RS R R AR AR BEAT IR R, ARSI RS R30I IR
MBS SRS SRS SHONMBER A, e SRR TGS DR 24, T
PRIZS SN 58 E A D) R SR Tl R R, A5 RIHES R AR, M T sk
LRI AT AU T 30 20 A0 Z 1A A ZE 8, A e HE TS R Tl 238 4 A FRD I B AN s 1

TE— St AEBEAS AT TSR] 3598 - R SEBL A AP R

SRIPOESTE B ATIRE T A RIS SHG SR T HRREIIRESHL
S HEIC R AL LA SO S M

FE— A, MBI PAT TR S IR S LT B R

RSB EF, ETIRESLHAE R, e fESER MR TS T IFE S

10



WO 2024/259878 PCT/CN2023/131195

B ETIUESH WESTHMECHIZE S MBI E; L& T IR EF TR R
UM &, 45 BB T 00

Sy, AERESHAT TN SR ST DL R A IR

FHZERRPREFT SR EFRET, ETIRESECT SRS TG &4
PERVRFEREAT UM, ARSI MEHZER R ERT MR E T, BT
S RAFE, B &AL R ERRURE RO RS

Sy, AERESHAT TN SR ST DL R A IR

SRR AR H 38 5 22 AR AR B B R R 2 B Tl R E R R E R =,
ST ERINZR B SN o 5 28 IR AR AN S T B, 45 2B IR AR AN 2 14 B0 PRI 5 S
ISR .

Sy, AERESHAT TN SR ST DL R A IR

R M ) 2 A RIS ATIRGES LHESFE R — BIRLE TS N RRES S, SRBUESAE
g —BHUSTIRE TR ESLDIERAABR D20 2 MR mE . Koo — s T
RE FRTIER M EZSATRIT 2T, 15 2SR T ER 2 A7 Il 2 A e 1

TEWHEE, AREMTEAMNHPEE (BAFEARTHARSER. HEMAE
B&E) AR CEFEEARTH T REEE. fAErEol. RariddRss), WAEH
PR 2l &7 AN E BAEEE, BADCE IR RIER . (0 R B 7 B A
] ZX AL X I AH FAE A FUFIAREE o

AT AL B 57 AR 51 0] DABR A S B IR St 7 v v B A e AR, 2T LUE TS
TEENL TSR Sk IE AR R RISk 5e i, PR BT ENL o] 248 & nl 2t T — 3k 5 Rkt
NN T, U E AL R A AT I, AT RIS IR A T Y S IR
R o Horr, ACEIE P HR A & St ] b P8 FH RO AR 28 30 B s B e AR TS A
Wl AFEE S R B R A A P R 2 A — M. 3B RS AE A nT B K S i A%
(Read-Only Memory, ROM). Wiy, AL, NAE. fettas. mEEMRARIED KER
i . HRSF 4 (ReRAM). BEEA7ff#s (Magnetoresistive Random Access Memory,
MRAM) . ZH A (Ferroelectric Random Access Memory, FRAM) . FHZAE{Zfi% % (Phase
Change Memory, PCM). {1 sl fr a8 . & RIEArfitas 0] HEBE LA HUA7 45 (Random
Access Memory, RAM) BRAMNT RGN 7 G255 . /EATATIEAE SR, RAM 1l L2 ZF
o, LEunErSEEVAFE G4 (Static Random Access Memory, SRAM) B%a) 7 FENIAEHL
%S (Dynamic Random Access Memory, DRAM) %5, 7 HF i FTHE 4L A0 & St o v By
B PE T 5 58 ARV B e AR R BV EER R b —Fh . AR RBIEGR R T RS A
TIXYHE R A NEIE FESF, AR T b, AR B P i & St vb Piril e ) Ab 388 1) R
RS . PO . BEURARES . B S REZES. RTE R
P BRI A AT, APRT .

PLE BT iR St iR & B R R AE T AT AR S, R TG, R LIRSyl
I EANBOREHE T A AT REFIH ST RIR, AT, A EXEEREHEH A AT
&, BN AR AU B TE

DB IR St AN R IR T A s () LR 9ty o, AR BON B ARFITEA, HIFAGE
ER| Sk TP B A e W35 & RIVE R B . R F8 B R, X T A8 i) i e R N R
TEAME AR ERE AT N, S DM TR AR, XEEE T AR R
el [RIE, A UL R R ORGP RS DT PR AR SR A

11



WO 2024/259878 PCT/CN2023/131195
BURIER

1. —FHERThE A B A E R 0 7, FARFEE T, P 7 ik tuss:

BT HES R SERR B A TIRS MRS TR, € Pk MU g Bl is TS T Y
WSS, ISR P aR HEES F0 4 R Ak T M A O 4

PRt EREF TR RN E TR MR RS S HAAT AR R 5, SRR
HETE R SRR BOAT R 2

BT PR R TR SRR P B Th AT TR P AN 2 T IR R R RE I BE AT Th AR
5, BRPAUEGHIE SR, FFIRIBITIRMEEN AR A5 S N 98

BT PSS BON PR e F 8 8 € I i HE A I i Bz AT IR I R TR 24,
T T PR BRI A% SN o RPN R D 2 AT il = B &, 18 2R HER ALl L)
oA K

et PR FSR YR A TR B S5 o0 A0 2 [ 2 AE, 05 BT HE S H DD 20 A
WA E M

2. IRAEBCMESR | TR, BT, Ak SRR AL i i HEUS AT RUA AT
IR HL s

RIS BIE TIE T RAHRFENIRE S8 &

ST PR AT ASFEN TR RS SR, 1 58 PR HE S RO R St 2 e e 4

3. MRIEBCRIE SR 1| TR p) 7, HARFIEA T, FriksE T ik RS S HOn ik i 4,
iy 58 TR HE A TR B TSI KT R 24, -

MRS BOTREF, BT TR ESEAT AR W, 1€ PR G T stz
TIRE TRIZIR S,

P IR € FTA EG AR TS TSRS Jm, .

ST TR R M, M S TR M ) Dy A R R BG . &

BT PR B VG e O AT I BN, 15 2 TR HEE AL Dh A 20 A

4. RIEACFIER 3 Tk eyrid, HAHEAE T, Prikef 2 ik A tlis R E T
MRS G, B

SRR A5 F . K

FT IR TR S RO BT iR FRIN 4 BT, AR ARSI IR HE S B T 2R A A B P

5. WRIEBANER 4 Frikf)E, HARHAEAE T FriRsE s seBliT R HE e 0 Th 3 75047 B
B e R, .

BT RS R R R 2 . HES T S B S S R BN R AR AR AN R
(e &

Ke B A e e R E S N R PR B e e, 13880 P& AN e v 09 B e e 193
W

6. RAEAMER | Rk, HAHMLET, Pk TR SR sopt =
TR AT RAIREZHORT MR R U, R RIFTIR S A S AR R A B R (45

EHZR R P REF PR R TR, 2T IRIRESET nid S i giftliz
TR S AL AT REAT TH R, A3 PriR U IR &

TR 5 R T IM BT R TR, BT R IR IR, e s kg
F HRORL R IO R

7. RERAEZR 1 PRk, HAMEE T, Ik SRIDUTTRHEES AR 28 SN 52 i
(EELE

ARIURI 25 1 H13E 1R 22 DL IR R SR R kiR 22, M

BT PR RIS R ZE A TR R SRR 22, X T IR R 28 11 S R B 28 R AE AN e 1k
RIMeds 49218 AT FRAL AR E Y (R K08 PRI 28 BN 5 L

12



WO 2024/259878 PCT/CN2023/131195

8 MRIEACHIZER | PR i, FARFILAE -, Ik SRIUTT iR HEC (R0 25 S S 9
(EXGE

A JIT IR HE S T AR s A Bl HO S O, PRI IR MES ) i, K

BT iR p ey, 0 E T IR R A ) BN

9. MRAEBMER 1 Prk sk, HAHEA T, Ik r ki

i BT IR HE S 1 2 A B AT RS R TR SRS — TR T IRE THRE S
#

SRR HE AL R — PR BAUAZ AT IREE T B STl 30 73 A ARSI Th 500 A3 22 18] 4 2)
Kz K&

X TR R AT T PRI ZE AT St 04T, 15 2 AT IR HEE A Bl 2 A O
N

10, —RHESTER A MEA S E R DR E, B LAET, itk EaH:

WSS, A T3 THENR SERR AT IR L TR, € IR e A B
A ATIRZE T BRES R, IR PR TR L ) ] R 8 T {0 A e 5 4

MR R, AT 2R E AR P T M RN BT R MRS S Bt
MBI TR, 182 TR HER T & SRR AR 2

R E B, HTHET it JAR R R h 2 87 A2 e 0 & ik 4
RUEERIARL R BT TR, R RIFNA S R SCTha 010, JF IR R HE R A ERI &
S SEGRE ;

BT A E L, T3 T RIS SHN TR R H, i Pk O i
BAIS TR B D 28 T S0 4% S 5 2 AN i ik Ty 25 2 4t A7 1 PRI 4
WE, BRPTRHECHIB IR0 R

WEAEEMERE, AT TR R SL =0 A0 A Bk B By = 40 A 2 [ ) 2 1E
il 5E FIT IR HESCS (B 30 20 A I B AN RE 1k

1. ARGEBCOMIESR 10 Frikgg2E s, HAHMEA T, Pl S st

ZHFWORTT, W SRBMESAE B TS TR RRIIRE S &

W B o, TR T TR NITRIRESSH, #E R e A K
S 2 e

120 WRIEACMTER 10 Frik g2 &, HAHMEE T, IR DA e B s .

WFRZHME R T, AT RSB R, 2T TR RS S E TR i 8,
SE TR HE A TR BARUE TS TR 4L,

BACFEAERTT, AT TIRIRSH, @Sl RS i o35 B A B8
JE 5 &

— RN E T, H T AT IR EAG AEHTE E KB E, 5 IR HE
a%ﬁ&%ﬁ%ﬁ

13 MRAERAIZR 12 ik 02 &, HAFILAE T, FrR e fE A s s oo (4.

BRI HTT, T IRBGRI A a0k K

BACFEAERT #o0, HI T3 T IR DR S HCR A SRS AT, A2 i SEELAT IR HE S
RIS A BRI R P

14, MRIEPANER 13 Frik 3 s, HAFEAE T, PR B L T o ds .

Wt 79T, TR T RSP Bz 2wz, Wers
INE PR AR E E R BORE K&

s e, HTRITRATENEEE SR TR B, 525 pTR A
B VE AR R IR I B

15, MRIEEPAER 10 Frik 3 E, HAEET, kM e i S s,

WAETH R Rt AT SRS RPREF PR S TIER, T IS AT i

13



WO 2024/259878 PCT/CN2023/131195

TRHEEAE PR BAE AT IS S AR AT T8, B 20 Pk AL iae, K&

L Yp N0 e o R VR S I L BN e i S s s RN O v S A Y5 P R D p Y
PEROIRRE, e 25 T IR LA T RO R R RS0

16 WRIEBAIER 10 Prk A3 s, HARHEA T, IR SOni o B IR BCR 0t 45 .

WRERBCTHI, T BRI ES A HIE R 2 DL TR &S A R SR R = [

SR EEIRECT o0, AT T iR G R e AT IR R SR IR 22, W TR R 5% A
SS9 P AR AR AN E PR HE 45 20800 IR R AR AN A 1 ) HCHE O BRI 8 S S 9

17, HRIEBAIER 10 Prk A3 s, HARHEA T, IR SOsi o B IR ICR 0t 45 .

PR H e, AR IR MR T AR S RS B BRSO  , SRIDUTTIR M A
il K&

SREEIRECT o0, A T3T Pk 7eE, e TR R A A SR 9

18, RIEBAZR 10 Prik A s, HAHMEA T, Jridi &I

WESHHE P IT, T HIEFTRHES I 2 AR ATIRES Bk HE A A — T i A
B TIRE THRIRE S,

i m M oo, M SRBUTRHES AR — Frid BRIz AT TR LD A
BT A Z Wi = R

MEAEEWE I, T RSz IRE TR W 2 317 gt 0 dr
75 3 P R HE SN R By 3 451 B A RE

19, —FIHEVIBE, QAN PR ia i Elsds &, K
FAEAE T, AR AL SR 3hAT PR T SN LT 3 & I SEEUBORIZER 1 &2 9 Wi TP iR iy
EHIP R

20 — M EALUAT RS B H BRI AR S, BT, PRkt
HUAT 95 A B A AT I SEIACH EE R 1 22 9 W — TR B9 5 A0 BR

20, — A AR B i, BT RN SR &, AT, R R
DA ASIAT IS SEIARE K | &2 9 PHE— TR A AR B

14



WO 2024/259878 PCT/CN2023/131195

TS SR RS RS TR, Bt ezt |/ 020
AR FOORAZH 3R L 1P s A P B 3 2

Y

SETRERH EURR R T 5 TR AR A RO b et |/ O
B, 43 S R PR 2

v

BT H SR D R IR R T | 5206
DA, EEI A MRS Ih A, IR (PR 8 5 SR
i

Y

%?%@%ﬁﬂﬁﬁﬁ,%ﬁﬁﬁ&ﬁﬁ@ﬁ%%ﬁ%%%%ﬁ,“[%%
FF A TR A S B 5 L N DR SR AT I AN &, A5 BIHE
(IR D5 0 A

v

HETF LSRRI DR A Z B, el s | o 5210
AT AR AN E

K2

1/2



WO 2024/259878 PCT/CN2023/131195

HERT AR AT A E PR e B

302
ey

* 304

BRI T B R

v

Va
Ve 306
HSR TR I AT AR R
Ya

\

FRAL TR 3 A 2 AR

¢ 310

B A Tl R MR AR /

308

3
i
A
e )
Kb e R

WNAEHEO

BfEEA
rEiLeE

Kl 4

2/2



INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2023/131195

A.

CLASSIFICATION OF SUBJECT MATTER

G21C17/00(2006.01)i; G21C17/108(2006.01)i; G21C17/06(2006.01)i; GO6F17/18(2006.01)i

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

B.

FIELDS SEARCHED

G21C17/-, GO6F17/- (IPC)

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

CNTXT, ENTXTC, DWPI, CNKI:

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

O, TR, A, W, B, ANTRE R, TN B, B, SR, reactor core, power,

distribut+, measur+, detect+, uncertainty, imitat+, reaction intensity

C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
PX CN 116682585 A (CHINA GENERAL NUCLEAR POWER CO., LTD. et al.) 01 September 1-21
2023 (2023-09-01)
claims 1-10, description, paragraphs 0044-0169, and figures 1-4
A CN 104036837 A (CHINA NUCLEAR POWER TECHNOLOGY RESEARCH INSTITUTE 1-21
CO., LTD. et al.) 10 September 2014 (2014-09-10)
description, paragraphs 0050-0113, and figures 1-2
A CN 115688358 A (NUCLEAR POWER INSTITUTE OF CHINA) 03 February 2023 1-21
(2023-02-03)
entire document
A CN 114266157 A (NUCLEAR POWER INSTITUTE OF CHINA) 01 April 2022 1-21
(2022-04-01)
entire document
A CN 112966428 A (TSINGHUA UNIVERSITY) 15 June 2021 (2021-06-15) 1-21
entire document
A CN 111814343 A (SUN YAT-SEN UNIVERSITY) 23 October 2020 (2020-10-23) 1-21
entire document

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 February 2024

Date of mailing of the international search report

19 February 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.

entire document

PCT/CN2023/131195
C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A CN 113409975 A (NUCLEAR POWER INSTITUTE OF CHINA) 17 September 2021 1-21
(2021-09-17)
entire document
A CN 101755308 A (AREVA NP) 23 June 2010 (2010-06-23) 1-21
entire document
A CN 114239222 A (CHINA GENERAL NUCLEAR POWER CO., LTD. et al.) 25 March 2022 1-21
(2022-03-25)
entire document
A CN 101946253 A (WESTINGHOUSE ELECTRIC CORP. et al.) 12 January 2011 1-21
(2011-01-12)
entire document
A EP 4174875 A1 (FRAMATOME SA) 03 May 2023 (2023-05-03) 1-21
entire document
A WO 2009134498 A2 (WESTINGHOUSE ELECTRIC CORP.) 05 November 2009 1-21
(2009-11-05)
entire document
A US 5171516 A (TOSHIBA K. K.) 15 December 1992 (1992-12-15) 1-21
entire document
A US 2010226468 Al (RIO GERARD) 09 September 2010 (2010-09-09) 1-21

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




INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/CN2023/131195

Patent document Publication date

Patent family member(s)

Publication date

cited in search report (day/month/year) (day/month/year)
CN 116682585 A 01 September 2023 None
CN 104036837 A 10 September 2014 None
CN 115688358 A 03 February 2023 None
CN 114266157 A 01 April 2022 None
CN 112966428 A 15 June 2021 None
CN 111814343 A 23 October 2020 None
CN 113409975 A 17 September 2021 None
CN 101755308 A 23 June 2010 WO 2009001004 A2 31 December 2008
WO 2009001004 A3 19 February 2009
RU 2009148714 A 20 July 2011
KR 20100030649 A 18 March 2010
JP 2010529448 A 26 August 2010
EP 2176866 A2 21 April 2010
us 2010226468 Al 09 September 2010
FR 2917228 Al 12 December 2008
CN 114239222 A 25 March 2022 None
CN 101946253 A 12 January 2011 EP 2240939 A2 20 October 2010
EP 2240939 A4 21 March 2012
JP 2011528101 A 10 November 2011
BRPI 0908354 A2 24 September 2019
™ 200949856 A 01 December 2009
WO 2009134498 A2 05 November 2009
WO 2009134498 A3 30 December 2009
KR 20100115754 A 28 October 2010
ZA 201005627 B 29 June 2011
EP 4174875 Al 03 May 2023 WO 2023072937 Al 04 May 2023
WO 2009134498 A2 05 November 2009 None
uUs 5171516 A 15 December 1992 JPH 04142498 A 15 May 1992
JP 3224810 B2 05 November 2001
US 2010226468 Al 09 September 2010 None

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




Edly e e iy R S
PCT/CN2023/131195

A FRETE
G21C17/00(2006.01)i; G21C17/108(2006.01)i; G21C17/06(2006.01)i; GO6F17/18(2006.01)1

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)
G21C17/-, GO6F17/~ (IPC)

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

HEEFRE Z R BRI TR E SR E 2k, MM ZA (i) )
CNTXT,ENTXTC,DWPLCNKI: HErS, IHER, 44, WE, &, AREME, AREE, B, RNRE, reactor

core, power, distribut+, measur+, detect+, uncertainty, imitat+, reaction intensity

C. I
Egilly SIASCHE, E, FEEAAESCBE ARFCHIAR ok
PX CN 116682585 A (F] 1ZI5 B TR 29 202349 H1H (2023 - 09 - 01) 1-21
BORIEE K110, WLHHA50044-01695%, F1-4
A CN 104036837 A (FRHMER B RIFRELARRAE] £5) 2014459 H10H (2014 - 09 - 10) 1-21
Bt A50050-0113F%, E1-2
A CN 115688358 A (FEZZH T30 5D 202352 H3H (2023 - 02 - 03) 1-21
_______________ s R
A CN 114266157 A (FERZZH T30 5D 202244 H1H (2022 - 04 - 01) 1-21
_______________ s S
A CN 112966428 A (B IF) 20214F6 H15H (2021 - 06 - 15) 1-21
_______________ s R
A CN 111814343 A (F1 /) 20204E10 H23 H (2020 - 10 - 23) 1-21
_______________ s S
A CN 113409975 A (FERZZH T30 5D 202149 H17H 2021 - 09 - 17) 1-21
_______________ s R
ﬁ%i#&cﬁé’ﬂéﬁﬁﬁbﬂﬁo LIRS R
* B AR R, T TEREASAN ] 2 50T, SRE AL, B0 TR
“A” IR BIRESE R T I B — RS seE B 2 e B I e S
“py” BRIBATEERE BB RS “x ﬁ%ﬂgﬁ%ég’gxgﬁ $?E%)%17XT¢ INE ERGRR E AR
(e IR AR R A ”iﬁfxm i R
oL AR E R IR, SO Y Haa LG S S

%%ﬁ?ﬁgﬁmﬁ%@ﬁ@%ﬁﬁmﬁﬂ%mxﬁ(@ﬁﬁ %%%ga*@ﬁﬁﬁﬁ*k D, BRI

C W RASKATIE, R REEE AT AT
" Al B TERR BE BEIE TR R Se i H p st

ﬁd
%
i
§§
%H
E
ﬁ
_R;

[ B 22 2w e AR H A H ke 2238 &0 H 1
20244F2 A8 H 20244F2 H19H
ISA/CN AR bt ZAE R
SHESESE A . e
HEFL S ATETE X & I T3k 6 5 100088
LGSR (+86) 010—62085688

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




Elbrfe = RS EfrriES

PCT/CN2023/131195
C. I
2% A SIASCHE, E, FEEAAESCBE AHFHIAR ZR
A CN 101755308 A (FIEHAZEEAT]) 201006 A23H (2010 - 06 - 23) 1-21
P
F L
A CN 114239222 A (F] 5B ETR A 25 2022483 H25H (2022 - 03 - 25) 1-21
554
A CN 101946253 A (FAE RS AR TR %) 20111 F12H (2011 - 01 - 12) 1-21
554
A EP 4174875 A1 (FRAMATOME SA) 20234E5 A3 H (2023 - 05 - 03) 1-21
P
F L
A WO 2009134498 A2 (WESTINGHOUSE ELECTRIC CORP) 20094E11 H5H (2009 - 11 - 1-21
05)
554
A US 5171516 A (TOSHIBA KK) 19924E12 H15H (1992 - 12 - 15) 1-21
P
F L
A US 2010226468 Al (RIO GERARD) 20104E9 H9H (2010 - 09 - 09) 1-21
P
F L

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




[Elprt = e EEEE
FTEREEMEIEE

PCT/CN2023/131195
o3I PRI P ha AR P
S e S S 29T .
CN 104036837 A 20144E9 H10H T
CN 115688358 A 202342 H3H T
CN 114266157 A 202244 H1H T
CN 112966428 A 202146 H15H o
N 1814343 A 202010A23H A
CN 113409975 A 20214E9 H17H T
CN 101755308 A 20104E6 H23H WO 2009001004 A2 20084 F12H31H
WO 2009001004 A3 200942 H19H
RU 2009148714 A 201147 H20H
KR 20100030649 A 201043 H18H
Jp 2010529448 A 201048 H26H
EP 2176866 A2 201044 H21H
uUs 2010226468 Al 201049 HoH
FR. 2917228 Al 2008412 H12H
N 14239222 A 20228F3F25H A
CN 101946253 A 201141 H12H EP 2240939 A2 20104FE10 H20H
EP 2240939 A4 201243 H21H
Jp 2011528101 A 20114F11 H10H
BR - 0908354 A2 201949 H24H
PI
™ 200949856 A 2009412 H1H
WO 2009134498 A2 200911 A5H
WO 2009134498 A3 2009412 H30H
KR 20100115754 A 20104FE10 H28H
ZA 201005627 B 20114F6 H29H
Fe avaws M %ESF WO 20w AL %ESPHR
WO 2009134498 A2 2009711 A5H o
Us 5171516 A 19924E12 A15H JPH 04142498 A 199245 A15H
P 3224810 B2 20014E11 AsH
uUs 2010226468 Al 201049 H9H T

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 - claims
	Page 15 - claims
	Page 16 - claims
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - wo-search-report
	Page 20 - wo-search-report
	Page 21 - wo-search-report
	Page 22 - wo-search-report
	Page 23 - wo-search-report
	Page 24 - wo-search-report

