wo 2023/087529 A1 |0 0000 AP0 00O 0

(12) RREFS1EE

~~
~,

19) t- SR ENIR FEF 2R 0
fr =

@3) Efr 7 H
2023 4£ 5 B 25 H (25.05.2023)

=

A AR EFRERIE

WIPO I PCT

U0 0 00 A 00
(10) EFR A TS
WO 2023/087529 A1l

G EfFEFHES:

NUCLEAR POWER CORPORATION) [CN/CN]; H

G2IC 17/00 2006.01)  G21C 17/108 (2006.01) T 2028 VI T8 FH X T 820025 b 1 4
Q1) EFRERIES: PCT/CN2022/071875 J R #4334, Guangdong 518028 (CN).  HEI 1%
F8 1 B 13 55 BR 22 5] (CGN POWER CO., LTD) [CN/
(22) EFRHRIEH: 2022 41 H 13 H (13.01.2022) ONI: P T 4 A4 v I T 48 X 0 1 K 1820022
(25) FRIBEE: i W #% K JE e A% 18 4%, Guangdong 518028 (CN).
i T I A
(26) NES - i F1 I~ 4% T #2 A IR 2 5] (CHINA NUCLEAR POWER

(30) LA
2021113725358 20214F 1118 (18.11.2021) CN

ODHBREAN: & - &% " B & R
4 F) (CHINA NUCLEAR POWER TECHNOLOGY
RESEARCH INSTITUTE CO.,LTD) [CN/CN]; A [H
J-ARBEYNTAS | X 125 i i YR K
[E15/2 (1502-1504. 1506) , Guangdong 518031
(CN). HE #%Z%EHF B R2 B(CHINA GENERAL

(72)

ENGINEERING CO.,LTD.) [CN/CN]; FEI &4
RIS 58T X B8 X B K P S A H B TRE
NF PSR, Guangdong 518124 (CN)s

ABAA: A [6 B (LU, Xianghui); T H | & &
wYI W AR E X B B YRR OR
[F15/2 (1502-1504. 1506) , Guangdong 518031
(CN). ®Z 5@, Yisong); FEH) K& w
MHEEX SR EmEIEE RELSE
(1502-1504. 1506) , Guangdong 518031 (CN).

(54) Title: ONLINE PROTECTION METHOD AND SYSTEM
(54) RRARBIR: EERMRY HER RS

F1

BBUTITRIORAA S, W, WARASANS | g
oy prebinwa iy R B | R A A
w"EM HHHIM%'“}S@;&&%E};}FXJﬁﬂjgmﬁ%?s‘ﬁ S10  Obtain calibration state data that is periodically updated,
wherein the calibration state data comprises a plurality
of groups of calibration state reactor core parameter
data respectively corresponding to the total rod
At e 2 I et 3 s S b o positions of different control rods
i%%f;éﬁ@g;ﬁ%ﬁﬁfﬂﬁ%g%ﬁ%ﬁ;z%ﬁ 520 820 According to the calibration state reactor core parameter
PEPTEA data corresponding to the total rod position of each control
rod, perform reconstruction calculation on reactor core
power distribution data corresponding to the total rod
position of the control rod
S30 Obtain the current total rod position of the control rod
SERFERBCY RSSO B RRA, RIS TR | - 530 in real time, and according to the current total rod position
R, M B AL ha3E oA Bl o B — A RS oh | of the control rod, select a group of reactor core power
it Gl (O b N iR E distribution data from a plurality of groups of reactor
core power distribution data as the current reactor
J core power distribution data
S40 According to the current reactor core power distribution
HAE R S BT A A AT, T R e | 510 data, calculate a maximum LPD value and a minimum
FEAT It 8L PP AT AINBRE M1 DNBR value corresponding to the current total rod
position of the control rod
S50 According to the calculated maximum LPD value, the
calculated minimum DNBR value, a preset LPD setting
value, and a preset DNBR setting value, determine
AR L 5T I LPDI. A S FIDNBRE/ME, DL TRIRHIL]. -~ 550 whether to trigger a reactor shutdown signal
PDEETEA'INIDNBRE AT, I il RAFHEE 5

(57) Abstract: An online protection method and system. The online protection method comprises: obtaining calibration state data that
is periodically updated (S10); performing reconstruction calculation on reactor core power distribution data corresponding to the total
rod positions of control rods (S20); obtaining the current total rod position of each control rod in real time, and selecting a group of
reactor core power distribution data from a plurality of groups of reactor core power distribution data as the current reactor core power
distribution data (S30); calculating a maximum LPD value and a minimum DNBR value corresponding to the current total rod position

[ L& 5]



WO 2023/087529 AT | {000 A0 00000 00 U0

% 3 78 (FENG, Yingjie); 7 EH |7 & & %W I 7
wHRX ES P EEEINFERELLE
(1502-1504. 1506) , Guangdong 518031 (CN).
3k — 38 (ZHANG, Yijun); 9 [E |~ KR4 & Y1
wHRX ES P EEEINFERELLE
(1502-1504. 1506) , Guangdong 518031 (CN).
T U (WANG, Weirn); ' [E R A FII T 48 H
X BB B FEIIERE LS E  (1502-1504.
1506) , Guangdong 518031 (CN). #3 & % (HU,
Yousen); H' [ 7R Z I 4R H X E 2B
B IIE . K E 152 (1502-1504. 1506)
Guangdong 518031 (CN). ZTRJ & (LI Kejia); T
[ ) 248 R T 48 X125 AR i v iR MR R K
152 (1502-1504. 1506) , Guangdong 518031
(CN). 1{i] BB i% (HE, Mingtao); T [H ]~ K 4 &
YT AR X E28 A B v R IR KR 15 2
(1502-1504. 1506) , Guangdong 518031 (CN).
B HMHUANG, Yu); PEREGEYITHEHX A
g AR IRNE KE 152 (1502-1504. 1506)
Guangdong 518031 (CN). R F {5 (WU, Yuting);
W AR R T A X 25 i v IR K
152 (1502-1504. 1506) , Guangdong 518031
(CN).  Ff X $% (CHEN, Tianming); F & K4
PRI T AR B X 2 A B v IR KR 15 2
(1502-1504. 1506) , Guangdong 518031 (CN).
FE X # (MAO, Yulong); "' [ R4 &I 48 H
X BB B FEIIERE LS E  (1502-1504.
1506) , Guangdong 518031 (CN). 3K#HK(ZHANG,
Wei); H B ARG RIITIAR X _L 25 A ik rava |
B KE152 (1502-1504. 1506) , Guangdong
518031 (CN). & B % (PENG,Sitao); F[EH 7R
BT AE X F2 v IR KIE 15 2
(1502-1504. 1506) , Guangdong 518031 (CN).
F2# L (CHENG, Yanhua); " E K& %45 H
X BB B FEIIERE LS E  (1502-1504.

1506) . Guangdong 518031 (CN).

) KEBA: RN HIHFEMRFNEFH &

BA k) (SHENZHEN REFINED INTELLECTUAL
PROPERTY OFFICE (GENERAL PARTNERSHIP));
RE SRR L R ER 115 % R e
#EHBIX413=, Guangdong 518057 (CN).

@) fEEE FrrA AR, ZoRE RO E 5

{747) : AE, AG, AL, AM, AO, AT, AU, AZ, BA, BB, BG,
BH, BN, BR, BW, BY, BZ, CA, CH, CL, CN, CO, CR, CU,
Cz, DE, DJ, DK, DM, DO, DZ, EC, EE, EG, ES, FI, GB,
GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN, IR, IS, IT,
JO, JP, KE, KG, KH, KN, KP, KR, KW, KZ, LA, LC, LK,
LR,LS,LU, LY, MA, MD, ME, 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.

B4 5 EE (Fr AR, ZRE TR AR hIX

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

KEFRA:

B E PRk R Rl (B 52146(3)) .



WO 2023/087529 AT | {000 A0 00000 00 U0

of the control rod (S40); and according to the calculated maximum LPD value, the calculated minimum DNBR value, a preset LPD
setting value, and a preset DNBR setting value, determining whether to trigger a reactor shutdown signal (S50).
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