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Screening and Analysis of Beyond Design
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Abstract: The beyond design basis accident was analyzed to ensure safe operation of 49-
2 Swimming Pool Reactor (SPR) after design life. Because it’s difficult to use PSA
method, the unconditional assumed severe accidents were adopted to obtain a conserva-
tive result. The main conclusions were obtained by analyzing anticipated transients
without scram in station blackout (SBO ATWS), horizontal channel rupture, core un-
covering after shutdown and emergency response capacity. The results show that the
core is safe in SBO ATWS, and the fuel elements will not melt as long as the core are
not exposed in 2. 5 h in loss of coolant accident caused by horizontal channel rupture and
other factors. The passive siphon breaker function and various ways of emergency core
makeup can ensure that the core is not exposed.
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Fig.1 System nodalization of 49-2 SPR
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Fig. 2 Reactivity and core power vs. time
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Fig. 3 Maxium temperatures of fuel cladding and pellet vs. time
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Fig.4 Maxium temperature

of fuel pellet and residual heat curve

TEARDRSY 190 Ay B PO 3T . H B ]
WA B AT IR 2.5 h RS R R B AT R
TERREL TR AN IE AL . BIXS T 49-2 HE, G HE 2 AR
WEAEHESS 2.5 h PUHEEOR ERRER .

5 EEWMAEKBEKBERLRTHER

*hk gE
5.1 492 HEHERE

49-2 fE EARM PR R W

D 49-2 Y E T Br M SC s = 540 T B AE 8
R RAE T RLA2W, F HNRIREE LR
SR NIPEAR K o ASJE W] 200 . | FRAE B2 45 44 1Y
I S SRV Y 5 N S TR R A A 3 A i
KL,

2) YEUk AR NI HEAR KL 8 B b 52 51 R Y
N 3] Z AN T 5

3) 8 B Hb R T HME P A 4 a0 HE S S K
S AL AT I R L B R G E R T A

Sk R L Wl O IE 5 b AR I O R HE K T AN 2R
K Ui it HE 33T HE K Tt R HE A 2 B K F AL
T W) ] 55 ] 1] 2z ] ) A B
5.2 EBEBNERIRAT R AE

49-2 HEIE 5 H T 55 W I0AR R 7. 88 m.
T B 1k — K A T Wy 4 | R e Uk v R B R
IR — UK B K4S T K B I 7E 6.9 m
LT L7 F A B AR T —IRK
A T DT 2 A R T A R, PR —ROK K
B2 INHESES T BRAR oK, B LOJE H 2 — ROk
JKAE B AT W R R X 49-2 MEJL M B, —IK



55 8141 5K P AR A < 49-2 YK it 2 S0 R MR 35 Tk o S Y O S A0 T 1409

JK R K AE R 7K T Y K T PN A e L K
EWRAS FHOESHEE, 49-2 HE7E A HERT it
A3 INAE— R K B 7K A T Y S5 e Ak T A B S
W RRITT AR A B 1T R T3 1 1] 75 $4E N A
FahT . EFRRIE LT andE T 5 e A= 3
B o A AT BRSO R IR W 1 1] e ik T B 4T F 5
HETGUR T A AR v 0 R P R B I AR N Bl
TovE S AMETRRT AT TP BRI W i . S i, 49-2
5 38 0 A e 3 B4 BB R — UK I W Y fig

2013 4F 10 H 58 1 — WK oK 48 18 A B
S I I W e T A B E . — KoK K A T AR
REZh B IR ALAE 6. 5 m o7 B . fLA2 16 mm,
B 9E 2 B, — KK R G838 47 1E H I 200 0
IRFLAG I B 5 — ROK B B ARG 0. 18 %6 . R 52 I
B2 HE TE B G5 AT B RS A R B AE — UOK
7K A5 I T 24 B S BH I B Bl B YR T I B
5.3 M2%bskEE

49-2 HeAE e 7Kt 2k Ik B AT DL 5 5K i
TN K 1) R K AR 9 TE H RS K (R HL A
AT kT B e HE K R KD 5 2) B oK
1) Y Dk AR 7K (R 2 A0 R IR B TE 0 5 3) HETHR
JTHIIE B 7K T Sk &R K s 4) T 5 N A0 IF B A 1]
Tk AR 7K 550 JH B K 4= 1l i Tk kb oK s 6)
[ I BE B2 F 5% Be B e 4 19 S8 70 & B AL
KA S E I 2B AT A R K K 3 RO il B8 e &
Rt A A 1] e ko T K

JIT LA o B 7 5t b 5 15 450 T U0 ik b BE
2L, W RE PR UEHE A BRER AR TIH 15 3 2 85 1Y
B A B

6 Z5iE
SRR SY 7 %+ BIVJIG 4% 1 B i 19 5 ™ i

e, AW e I L F ATWS 5k 7K i 58 45 2
IKEE B R U] AE 2 M ATWS THERT
PR 206 b s HE D & 2 4 0 5 1 ) R as 171 Bl
T HEEEHE S 2.5 h e N 3 88 1) AT
PRI B T AL . AT LR IEfEHE S 2.5 h
WS AN B EE X 49-2 HE | EL, 49-2 HEW
KA FLIE B B3, — WOK A I8 390 T AR B8 o ik
INUT W T RE S Kt ) 4K B Bt AR R 2 T R
UE49-2 HEAZHESS 2.5 h N HE S A HLER . Fir L
49-2 HEAN s 1 B0 HE O ™ i B EE 0 R R R
k.

S %30k

(1] f#4%0. 49-2 JiF Uk 52 BE ke GBI ) %2 £ 43 i
He IR Jtat. b E 7 R R# b5 B » 1990.

[2] The RELAP5 Code Development Team. RE-
LAP5/MOD3. 3 code manual volume ]| ;: Appen-
dix A input requirements[ M]. USA. Idaho Na-
tional Engineering Laboratory, 2010,

(3] ZREFE, X KA, Pk, 49-2 3% bk i 5 2 R 3 4

G S ARTER e 1 A pr )] R F e Rl
FHAR,2012,46 FFI)) : 290-294.
WU Yuanyuan, LIU Tiancai, SUN Wei. Analy-
sis of SBO accident and natural circulation of 49-2
Swimming Pool Reactor[J]. Atomic Energy Sci-
ence and Technology, 2012, 46 (Suppl.): 290-
294 (in Chinese).

(4] B0 49-2 S HE F UK b 2 7K = W ok 0 R 8
LA IR Jbnt. i s T e B2 OF 5B
1997.

(5] E&HY. 492 M iR [(R] Jbat. 1
AP 5 ZWFFE BB, 1994,

(6] TE&EY.HWRE. Gdde. 492 HEREHE S
[R]. dbut 8 Tl 2 —HF 5 it B » 1997,





