%305 22 M
20124E 4 /]

WEMASEN L2 %R
J. Radiat. Res. Radiat. Process.

Vol.30, No.2
April 2012

AR D ERENBEORKEHLWFERRS N

+ i BN ik

GRETHERFEER S TER W 430033)

FEE AL T/ KGN AT ) 4T S TR P IR I SRS A, R R R I R N MR IO P
H M (Nuclear source radioactive compute, NSRC ), 43 5l sl AN [l 2 R ~T B3 AR P i HEAT T 2 A AT
58, BE—BWET T /DRI KRR, YA e R 2R A O R . SRR B RSN, %
A G AT B R T 1 25 K 1) T2 5 ) MRS P TIER R A o AR TAE IR 04 5 SR DA /N B PR S A /e 1 136

AESEMCN , JRCRES BY5 SR M S AL ER O T

KA AMEOSOKR, ATOKI), UM PRI, Bt REAE

FEHSFES TL364.3, TL413.31, TL421"1, TL732

W FRZ S % B T TAEREENS, Toltk
B, IR N R E ph EHh , /NE E JK
FUR A R i TR d M R 2R N K R
Wy, o SEMERRRIE TR, AN 2B R
VRIME, 5 e S PO = MOs J, JR4h HARE 53 J0E N3
eI BRI BIE, AR T Z4e. K
AR FB /N SO AR, MG 2 A B A
BT 2 o7 HE R A A5, 22 AR B R GRS IR BEN,
RGBS LS, @R KR
RELAP5/MOD3.2 TH5. 0. I A& Bl 11 R 3
AL SHOCH AR . AEIXFET, M4
SIHTIRAS, R SR BE 0.1% e e B . Rt
AF A T FH TR S R P IS 4 NSRC, g7
T HARMEA Y AR, RO AN AR B TR R
HOEZY/ 2 e 7 Sl IS 2 o R N CR (L S
FE AT T AN 0 ROSE /N, 11 2 7K S O AR s
PRI, DA SCRHUAN [R) g 7 a0 P YRS % 2 iR BT
Ao TR R TN AR/ R K
FHMIEIE T, XHERSRZ 25 10 U P AR A AR R 1
I, DICRECA RO S AR O i, bt A
TR 5 .

1 HFYIEEER

K ATIK Ty 70 R e 55 PR I AR R &5
5, die AR, R TOK D) e i
J¥ Relap5/MOD3.2 AT 5L, JFREvHSFr#4H AL

HZ ARG (11075212) %)

P AN BRI HARE P NRSC A b AT U 1 5 vt
S Hre 5T T UAEREAT I ST R I ANE 1&
PR ORI, N SEE REEAT Bt
%

1.1 ;I KHER

K T KB BT K ) w A b B
RELAP5/MOD3.2 #47 T # Tk )it 58, fepan
R PRy 71 DA AH R 80 1) A E S5 S A AN AS P17 A 0
PR D) 2EART g ettt SR AR~V fli A AR TR R G JBE
PRI FLrp RS ST AR AR AR TR v A A R R AR
I EREI A B, IE A A SO NI B ES AR T 005
P AH AN AR 1) B AR 37 el P A 27
WIS 7 RE R I RE F 7 FEZL A, REWS DL 3
BN/ INGBE 1 7K S A K IR S, il il
AT H BRI SR, it — PO e R A et T
I EE A

1.2 NSRC &%

NRSC #AfLLEE NRC H Tibs it JhuE =
Mo Fe 7 ¥ ACTCODE, TACT III, SGTR,
CITADEL, MSTB, SPIRT, PAVAN JyJLfl, 7EJ5
PR T A Y b, AR HERE 5, BAd. T
R o

A HE RS TP R HH 52 B OR  S 3G =5 T
f) ORIGEN-2 54351,

BAEHE: AR, 53, 1984 4 5 JT A, 2007 AEHENL THE A TR TRAZAN ) TR, R0, BUAE B 0T

A, FEENF ML B) ) dEfs TR 5T T AR
Email: happyww5029@163.com
ok H 9. WI%R 2011-07-11, &[] 2011-08-29



88 W OA M Y

55 T2 %R

30 %

WEIT T /N R, IR e e R AR
Wt LR S, i 0.09% [ 5EE .
1.2.1 SBESHMATHIEE HESTBUN PR R R AT

dt

qs N ﬁ?ﬁiﬁlﬂi‘?%”ﬂfh m’ ¢7’JEP¥L %
J%, m2s’ ﬂlﬁ%iﬂ]ﬁ%ﬁﬁﬁﬁﬂ‘i%ﬁ st Ay h
il ***%%Eﬁﬁi%i%ﬁlﬁ&%ﬂﬂ‘ﬁ‘]i‘%i%ﬁ,
st AR R T T AR OW AT, ms
O WA FZ 1 b T IRCRORAERRT, m?s A
5§ P ER AL SN R AR | AL R A B

% %1l ORIGEN-2 F 514,
1) P A5 4, T B 25 s

JRRLR R A 32 S Bl

®=Z}' G:I f(,",'l"ol 'i\' QO‘FZ/E .'\ —O- -'\(.0 (T -’\90 /{‘l\ (i :1’ 2.--7 K) (1)

122 —EBRKBHHEE T ILUEN, &
W 0.1% 7 BRE, DRI 2y 1) 2% R AR AR ORI 4 A 9
U RE TR PP L . RUERE I, B E | 1 5 B
R B3Xe., FEHERRI], UM PEAZ 2 M A B 6
72 ) — 1] B R T e k) 1 R FEOH R 11 500 £, U
— [l R A A

dAlr(r)_R ; A .
T_ pi N |J(f) (|—1’2’K) (2)
,=500x (L0 ;*+,a) 4,,(0) (i=1,2...,K) (3)
A -
m (i=1,2...,K) (4)
A:_r:ﬁ,,‘i‘dr'f‘[, (i:].yz’K) (5)

A, b —[FIEOK R i RIS, Bg: R, b
RUSTHOA, Bafss A, W RS, s
P, ol AR Kals, o[ K 03 4L
i, st My AR, kg A, (0)
Bk R R | IR, Ba, A R

R

Li
H

Ryi [l (0 PR GE %, Bq/s.
1.2.3 SEMRSHHEE MM PR BB D

P .
=(—*=+4)xA4,0
( 14— + :)x |_J( ) (I

HTERWH, s I [IEK I %%,
shoL oA IHIER A RS, st

e HARUERE I, WL IR 2 Tk Sk, %
& — [l i Bk 1) L vty B2 Dby~ LG FE 1 10 1%, BRSO

=1,2...,K) (6

flt 5%, AL 4%), AHTFE N /I FHHCH IR
SEPEARE, B DU B E N S HE K% 2 LBk
AN BN ER . HERR SR e s, ToHERRIN, Ak

AR ETE AL, AR I 1 E i 3= 1Pt 26 B RELAPS/MOD3.2 574085 3k 14
BK AL RE (K REE Sy 500k TG 20 919%, TR JRUSR PR i 2 4% LR A U5
Ay Ay ) ppx i
T m L-FF-K-A,4, (i=1, 2...,K) (7
A+A,+T+U (i=1,2...,K) (8)
h,—h,'
FF=

Ay I HERE TS T P R MR EIEE, Bgs My
J— Rl K H S, ks FE mw«mu&w«mmw
ZMEG h, RIS, kikg: h, A HERRE D)
FHLRUKIRE, Kikgs  hy" S HERG jﬂ%@%um%
48, kdkg: @jzﬁﬁ%?%ﬁﬁﬁ'ﬁﬂzz st A,

h, (9

JIHERE T TR B HARVIRE M RS, st T o
HERRIE A% 2 LB 3, s U ORISR, s
R 1 S AR TR PRIZ S R P Xe (EmBEHk
ABANIIEFOUE, HERRAZ 2 EARDTREE R B



52 T

Fi A% 20 0 2 B /N SRR B e SR 89

Table 1 Nuclide disintegration frequency in the way of natural sedimentation in reactor cabin

Nuclide disintegration frequency/h

Nuclide
1 1-5 5>

18 1.39x10%° 1.11x10% 0.0

138 0.0 0.0 0.0
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Table 2 Time of key events of SBLOCA

Small-break LOCA of different break size /%

Time of key events t/s

1.9 2.6 3.7 45
Beginning of LOCA 0.0 0.0 0.0 0.0
Halt of the reactor 1800 447 180 118
Convert to low speed of pump 1802 449 182 120
Shut down of electric heater 1802 449 182 120
Stop of main steam 1804 451 184 122
Stop of main feed water 1805 452 185 123
Start of safety injection 1868 514 243 177
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Fig.l1 The radioactive concentration of molecule **



90 LA R/ I [ N

30 %

weeneess Break siz 1.9%
= === Break siz 2.6% /
08F — - =Break siz 3.7% s *

Break siz 4.5% / .

Radioactive concentration
o =
E= o

=
()

0

0 600 1200 1800 2400 3000 3600
Time/s
Fig.2 The radioactive concentration of aerial 1**Xe

32 AREBREFXMSEMRE RS

J I HE VA BOR AR AN T R 8 /IR 11 SR 7K i
JEHT 10 mm B AN BTSN B, H4RER 3 T )
FHUFH, fEFMARA)G 243 s N — B TR
TN FEARZETE s 73 I R S 23 A HA i 2 PR
5 P St 2 B A REAT 00T, oAt

% 2 TR PR AR A A A (] o T8 sk X)) — b i 11 1)
ANTR) e 7 AT b, HE S BA S s SR R
SE N 1 2R 7K S A TR R R i R

WL Hr el DA LR 418

(L K 3%, R 2E 7 X748 B
FRY TSRS A s R T ¥4 i 2 vE O X, FEOR B R
1300s P, HHILWIER 3 Fros s 22500 .

1.0
--%-- Cold leg /
—o— Hot leg i
081
ke
g 06
g
S04l
o
k=
2
2k
202
> o
0 o—" ; } F i A i
0 600 1200 1800 2400 3000 3600

Time/s

Fig.3 The radioactive concentration of molecule **|

Table 3 Contrast of the molecule 1 radioactive concentration with cold and hot safety injection

Radioactive concentration of molecule

131|

Time/s 200 500
Cold leg safety injection 0.0853 0.2192
Hot leg safety injection 0.0855 0.2206

800 1000 1300
0.4271 0.6161 0.9696
0.4376 0.6340 1
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Table 4 Time compatible for repair in reactor cabin of
different break inch

Time compatible for repair in reactor cabin/min

Break size/% 19 2.6 3.7 45
Break isolation in 30 min 42 48 53 54

Break isolation in 60 min 67 76 78 79
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Table 5 The contrast research of dose in reactor cabin
with different break size

Break size /% 19 2.6 3.7 45
Dos e/% 6.1 8.5 12.6 15.1
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Radioactive consequence analysis of small-break LOCA for marine nuclear power plants

WANG Wei CHEN Lisheng ZHANG Fan

(Department of Nuclear Energy Science and Engineering, Naval University of Engineering, Wuhan 430033, China)

ABSTRACT The model of thermodynamic analysis coupling with radioactive resource compute in condition of
small-break LOCA was established. The radioactive result of the reactor cabin for different break size was analyzed
and investigated using developed software of Source Radioactive Compute for Nuclear Reactor (NSRC). The radio-
active effect had been evaluated in both conditions of cold leg and hot leg safety injections. The results show that the
break inch, safety injection position and the isolation time of break can influence the radioactivity of reactor cabin di-
rectly, which may give some suggestion for the inspection of radioactivity and treatment of the design basis accident
with different size small-break LOCA.
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