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CDA Analysis of Lead—Cooled Fast Reactor

- Results in 1999 -

Yoshiharu TOBITAT, Tomoko FUJITAT

Satoshi FUJITAT

Abstract

The feasibility study for the commercialization of fast reactors is underway in
Japan Nuclear Cycle Development Institute, aiming at the achievement of the economic
competitiveness, making full use of the natural resources, reduction of the
environmental impact and the assurance of the nuclear non—proliferation and safety.
This report shows the results of the analysis of the core-disruptive accident in
lead—cooled reactor, which was performed to clarify the safety aspects of the heavy

metal cooled fast reactors.

The analysis showed that the high boiling point and density of lead made the event
progression in the core-disruptive accident genuine and mild and prohibited the
energetic re—criticality. Therefore, the dedicated designs to avoid the energetic
recriticality, such as the fuel sub—assembly with inner duct and/or the fuel
sub—assembly with partial removal of axial blanket pellet are not necessary in the
lead—cooled fast reactor. On the other hand, the importance of the integrity of the
primary boundary, structures in the reactor vessel, and decay heat removal system
against the high temperature lead was pointed out from the viewpoint of the in—vessel

retention of the accident

+ T System Engineering Tech. Div., Nuclear System Safety Research Group
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# 1 SmEIMOX JFORREHE®R (1)
Na 4 £IMOX B8 AL L RS EME IR R R A HER L
185 AU L ma o | EBEEF |BEERFC| EEEFL

BEFIEEE S (W) - 700 - 700 —
BEFFERLES M) - 300 - 300 -
EFEHALQRE (HO/AQ) - 540/420 - 540/420 —
BEY A2 INEE (4 8) - 18 - 12 -
PREISSIRN Y T8 — 5 «— 5 e
e N 84 i 84 -
(1¢/0C) 30/54 30/54
EBISoTy NESHKE — 78 — 78 -
FIEEARE - 7 - 7 -
FiEE (om) - 120 « 80 -
1P O R EE (om) 196 216 235 216 235
{7 B HT R EE W/ cc) * ~190 ~160 ~135 ~215 ~180
&7 S5EH (E/TF;mm) — 12/100 — 400/400 -
HRILVFLE (/T ;mm) - 298/1275 - 310/975 -
#E L2 E (m) - 2975 - 2975 -
oA (F) - 271 — 397 -
YRR R = 2 (%TD) - 82 — 82 -
HEEAE (m) — 8.5 «— 6.9 —
WEERIE (mm) — 0.6 — 0. 55 «—
WEESZE (m) - 9.7 - 8.0 -
JAE (mm) 1.4
DA VvEEEYF (mm) 150
e EREE Y F (mm) 1.5 12.50 13. 60 10. 30 11.25

P/D 1. 186 1.289 1. 402 1. 288 1.413
S v NE R ERIEESE (nm) 186. 4 207.0 226. 0 207. 0 226. 0
S w/INERE (mm) 3 3 3 3 3 ]
£5&EF v v 7 (m) 3 3 3 3 3
E&5FRHE Y F (nm) 195. 4 216.0 | 2350 216.0 235.0
£54EyFEE (n) 330. 6 404.1 478.3 404. 1 478.3
EIREHETEL (%) 38. 14 31. 21 26. 37 30.13 25. 45
ESEKSETE (ke/sec) 44 407 407 407 407
N2 BIVERAENAATE (n/sec) 5. 44 2.29 1. 61 2.28 1. 61
LA/ IV 6. 8x 10 9. 3x10* 9. 2% 10 7.8%x10* 7.7%x10*
Sy REEs (TE; ke/emd) - 0.79 0. 39. 0.78 0. 39
N RIVEREESE (ke/cmd) 2. 76 2.76 1.09 3. 20 1. 25

*ILIasEim

-SROME (BE. MR EELER) OmAL, AXmye 8N KTy o) . 835%LR
- 5 Uy KitRhombusZ 4 7&AEFE (F'U v RORKETEICx T 5 EELLZ0. 25)
- RPNV RIVEREIRIZBlasiusDiBE. F'U v RERERIIRehmeDRICH T, Cv=b. 5&FRE
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£ 2

AN MOX JF DR EHE R (2)

1845 ARl S B R E RO
—é- = N é _1: 5/\}& 1=} D /\;A FEAT
TEEGBSIUVERE _u el _ Na 24 ij RHFD _ NIRPURERS
BEREBRFL | BEREL BEEEFL | BEEFL
ETFREE A (MW) 700 - - - — -
BIERTAILES(PA) 18 - — 12 - —
FbES(em) 120 — — 80 — —
KR EEE (om) 216 235 196 216 235 196
SBMISEH (LT mm) 12/100 - - 400/400 — -
HRILF+LE(E/T:mm) 298/1275 - - 310/975 — —
SIS ¢ 271 - - 397 - -
EAAERFIEYF (mm) 216 235 195 216 235 195
SEIREHATEEE (%) 31.2 26.4 38.1 30.1 25.5 36.7
PuE{LEE (ML~ 5D 19.04/24.74 | 21.11/2683 | 18.29/2384 | 23.79/29.48 | 26.15/31.93 | 22.64/28.23
PRUE RS R (9 AK/KK) 363 420 3.39 450 4.80 4.10
BABEA (W cm) 363.9 361.7 364 3472 3445 3383
1AL TR 1.1 1.045 1131 1.217 1.165 1274
(R/B1EDH) - (1.027) (0.976) (1.037) (Y.144) (1.096) (1.178)
fissile Puflt (t) TE@EHA) 1.821 1.897 1.798 1.468 1.543 1.452
RIS 1R RA(E) 69.1 2273 50.3 217 424 205
(R/B1EDE) (237.9) (-) (154.8) (420) (79.8) (31.0)
EETILITUR (n/em2) 5.21E+23 487E+23 4.96E+23 453E+23 4.23E+15 4.29E+23
Fw?S5—{R 8K (Tdk/kk'/dt) 3.80E-03 5.69E-03 2.97E-03 4.61E-03
R0 T H PR (MWd, 1) 143200 143800 140600 146300 146500 143000
77 ~Z 17 F> Necli= R ==
#* 3 SIMMER-TIIT MEHTIRRIZISIT D it ek iE
. REtmE JEEA | e SIMMER-III SIMMER-II
= W FI i X Hme
i= [S/A 2{;;;:( Sw%) IR A Tka/s] P/F MW] HEtnE MW PFRETE
#[° /ERK rzi Tkg/s] 3 pzi [kg/s]
CR 1 70.35934
IC 26 9.70 1.00 505.00 1.92E-02 | 274.20 | 1.427E+04| 3.065E+02 | 1.5956E+04
312 9.30 0.96 484.00 1.92E-02
4112 8.70 0.90 453.00 1.92E-02
CR 5] 6 70.36
ocC 6 | 24 8.50 0.88 443.00 1.92E-02 | 399.00 |2.077E+04| 3.865E+02 | 2.0122E+04
7 [30 6.50 0.67 338.00 1.92E-02
RB 8 36 0.81 0.08 42.20 1.92E-02 39.24 | 2.044E+03| 1.943E+01 | 1.0117E+03
9 |42 0.24 0.02 12.50 1.92E-02
Pb_SA 10[102 2.97143
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