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Abstract. This article proposed a method to assess CANDUG6 core damage states during severe accidents. It depends on online param-

eters to quickly assess the status of the damaged core, instead of a lab analysis of coolant system or containment fluids. Meanwhile,

this article proposed considerations for implementation of the method. Based on signal analysis technology, core damage states could

be assessed in real time. The proposed method could be used as the technical basis for CANDU6 core damage states assessment.

Key Words: severe accidents; core damage states; assessment; method

FEAZHLT BSOS TR, IR
RIS — WU E 2O H YR T A HES 45
BV R H B F SO BT AR IR AL 5 ek
PR ER, A HEFR T, BEEA
A, BISERIR, NTRIRA IR BT RHES
BRI ESR, AU F BRI, &
HZHER AT 3, WO e A SR 2O .
W, SRS P 1O ORI R
JEIRIUSE A A H TR R

HHT, CANDUG HLALW S p BAAE R T
XHESTOPRAS AN, HIZPP J5 35 AU S T4
FHsese Bk . HES R A A LS PR RIR 1Y 5
R B E T S E A S IR IRIR A,
PP TR TR MR R G . 2 A re AR R
FEOATA R, FEFSCTOLT, X LB A 1L

KRB 2015-04-30
EE®IA: B (1979), 55, #HeRCAN, TR, =4, HEi
AR S P LA (e-mail ) zhaoxiaol @ cnnp. com. cn,,

TR B 2E (AR IEIE ) S5 I A RE
SEEL, BURE ST 5 R AT A IR B0/ I A I i SE
B, AREORUEHE SR TR AN A9 L o
ARSCHR T — Bl (9 B B AR S PR T i
BTk 5 X CANDU6 ™ H 35 il HE G5 2 105 R 25
(CDS) &l 7, sr#r e i 1454 CDS Ry PFAfY
o PR AU AT EEBRE T 4821, i e 2
TAELBGERB, @i F 5 iR, RETEL
ZRUG S, POk AEERPEA S BRAS o

1 CANDU6 =EE RSx4

CANDUG fz i HEMEES B 380 FRZK P-4 B 1 )
i (Pressure Tube ) 11, FREIIEMNEA 12 K
SRENBRRIEE R . N BT 5RO BAAE KA
HE4E ( Calandria Tube ) v, =3 2 [H] 1Y PR IE =5 6] 58
PL CO, M, e 7745 W i 5 0 35 /4 ( Endfitting ) £H
2, 2R 1 (Fuel Channel) , 380 MR 1E
DAk Ay 28 TR 45 4% (Calandria) . IEH 8
i, MEFEKIEREMEN N B4, WER



38 7 RE R A 5

H2k

R, HEE AR N R MGRIET K, 1ENE
A, HEE A E TRV, R TR
k. K1 & CANDUG HE S5k & 14

1 CANDUG # 45 EE
Fig. 1 lllustration of CANDU6 Core
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Table 1 Reactor Core Temperature and Pressure Parameters

L-13A, ATI306
L-13B, AR427
L-13C, AI3075

6 850 ~8 600 mm
6 850 ~8 600 mm
6 850 ~8 600 mm
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AF4  RIH3312-HD4 63 312-P14 0~12 MPa(g)
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5 ROH 3 312-HD5 63 332-P33 0~12 MPa(g)
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Table 2 Moderator Level Parameters
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Table 3 Reactor Building Pressure Parameters
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Table 5 Signal Processing

EReZ LS L

IAjipE s

fi A A
I B A

FIT AT, ERAR AT
SR 5 S 1 W, % B

MR RS TR, FIRHE S ETF . TR iR

g R 5074, WIS B9 % 4T
GEFES
G ESI: SRS 1T FRERFAT

fi 55

] LI (E S RERIRESS S (5 5 BRI AT R




42 7 RETR A 2k

. [8] ROBERT J L. Westinghouse Owners Group Core Damage As-
SEH:

sessment Guidance [ R]. WCAP-14696-A, Westinghouse Elec-
[1]  AECL Reactor Development Business Unit. CANDU 6 Program tric Company LLC, 1999.

Team, CANDU 6 Technical Summary [ R]. 2005.

[2] NITHEANANDAN T, BROWN M J. Backup and Ultimate
Heat Sinks in CANDU Reactors for Prolonged SBO Accidents
[J], Nuclear Engineering and Technology, 2013, 45 (5):
589-595.

[3] PETOUKHOV S M, MATHEW P M. MAAP4-CANDU Analy-

[9] WAHBA NN, KIM Y T, PETHERICK P M, et al. Timing
of Core Damage States Following Severe Accidents for the CAN-
DU Reactor Design [ C]. 17™ Annual Canadian Nuclear Society
Conference, Fredericton, New Brunswick, 1996.

[10] fesrmi, ®2i, =Y, % . CANDU M H &) Wi
RCERBEBRO [T]. T RER A HOR, 2010, 44

sis of a Generic CANDU 6 Station; Preliminary Results for a

Large LOCA Scenario [R]. NRC MLO031340679, 2003. (11): 1361-1365.

[4] WAHBA NN, KIMYT, LIES G, etal, Consequence Anal- TONG Lili, CAO Xuewu, YUAN Kai, et al. Severe Accident
ysis of Core Damage States following Severe Accidents for the Progression Analysis Induced by Station Blackout for CANDU
CANDU Reactor Design [R]. OPG, 2003. Station [ J]. Atomic Energy Science and Technology, 2010,

[5] BLAHNIK C, KIMC S, NIJHAWAN S M, et al. Modular 44(11); 1361-1365.

Accident Analysis Program for CANDU Reactor [ C]. Proceed- [11] Hi#. CANDU HEMZ ] ™ EFHHOHE (T]. %ah L
ings of 12" Annual Conference, Canadian Nuclear Society, FE, 2003, 24(6): 13-15, 69.
Saskatoon, Saskatchewan, Canada, 1991: 9-12. SHEN Sen. Analysis and Study of Severe Accidents in CANDU

(6] TAEA. Analysis of Severe Accidents in Pressurized Heavy Water
Reactors [ R]. IAEA-TECDOC-1594, VIENNA, 2008.

Nuclear Power Plant [ J]. Nuclear Power Engineering, 2003,
24(6): 13-15, 69.

[7] TAEA. Severe Accident Management Programs for Nuclear Pow-
er Plants [ R]. TAEA Safety Guide No. NS-G-2. 15, VIENNA
2009.

(FTEHmEE KAL)

HE BE R T %k B i FE R 3 €1 i A SR 8 I

(i atRER) ZAEATBRRERERD KA L HBT AR RARAE (R T EEE AK)
— AN TES IEGHRET, RAERFHRGFPTRIT TR, RFEEEZERRITRRG L E2—, £
BARTAFEZ TR TR, ke A £, BaTMA — LR S4BT
15, AT KA H AL 669 dhikdF, TATRATA, Ol F AL ST & BOP 3t 3 T4F, £ 1 000 MW
AZ UL LBy X3t . EPR1750 =A% W HLAL 3 AL By 3% it f= AP1000 = RAZ LA L By X it &8 LR R

TFEEHEE,

2015 S, PEAERES AR a3 LM R R, A RA 1 AR RAR T 2L, 5 RAEHRA
BV LR F TR R BRSBTS L, Kb, SRS I ERT T RETwRESBAS T
F2 i 5L ufrj%/\% “Bw AR, FRR BRI E R EE R AR K 2015 FF B MG ﬁﬂkfﬁf\
HERARL_FL, “BE ) TR A RIR K 2015 FT AHERERAFAHFHARKL—
%, “SM#z%*ﬂﬂi‘iﬁ 500 kV 4 b, TAZR TR 2015 FEAZ T RSB F TR ER =F L, rl’f
47w 6 X1 250 MW AUZLir & LRI 330" Ao b 38 R AR 0 R B A0 F AT AT LI B g £ T A2 )
M7 3K 2015 FEAZ T LHAMFIARLERRL =52,

(v 7 AR 2 IR) 2 4537 )





