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Computer Codes for Safety Analysis of LMFBR

R. Nakai*, M. Itoh*, K. Terata%*,
Y. Kani*, K. Maeda*, H. Endo+ ,
8. Kondo*#*, K. Aizawa*?% Y. Ohmori*

Keywords

LMFBR, JOYO, MONJU, Computer Code, Safety Evaluation,
Local Fault, Loss of Piping Integrity

Abstract

Computer codes for safety analysis, including systems codes, which are
used for the evaluation of IMFBR plants, have been developed along with
the progress of the construction and the operation of experimental fast

reactor "JOYOo".

On the other hand, a large number of data has been accumulated at
O-arai Engineering Center and other laboratories both in Japan and abroad
with the advance of safety R&D on Liquid Metal Fast Breeder Reactor (LMFBR}).

Various models of analysis have been proposed and many computer codes

have been developed which are based on these models.

This paper describes the essential part of the models and the func-
tions of the codes, thus developed, which are used for the safety evalua-
tion of LMFBR plant such as the prototype fast breeder reactor "MONJU".

Analize codes for sodium leakage accident were modified, so that

detailed conditions could be taken into account.

* FBR Development Project, Power Reactor and Nuclear Fuel
Development Corporation

*% Fast Reactor Safety Section, O-arail Engineering Center, PNC

+ Toshiba Corporation
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#Xl—3 1% Inlet Flow Comparison between

Time into boiling (sec)

P3A Experiment

and SAS Calculation with 0.22sec added to the

time scale in SAS result,

#XI—3.17% Comparison of Clad Failure and Blockage Formation
in P3A LOF Test

SAS 3D Single—Channel

Predictions (sec)

P 3A Data
(sec)

10.46 ( initial clad melting)
10.95 ( initial meltthrough)
11.16 (upper blockage formed )

12.78 ( bottom blockage formed)
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Event Timing Comparison, SAS3D vs. W1 Data
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Cladding Melting ~4.0 339
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&¥XM—3.5% SNMMARY OF TEST EVENTS

Timing in Seconds

Experiment

Event Sensors Hodoscope  SASID PLUTO2
Transient -
Iniciacion 0 ] 0 -
Start Flow _
Decay 3.9 - 4.0 -
Stact Constant
Pover 4,37 - 4$.36 -
Burat Init-
13‘1@“ 6075 6.75 6076 -
Sodium Voiding Yo voiding
begina uncll pins - 7.00 -

) fail
Sodium slug
ejection and PLUTO2
pressure splke cade
(probable clad inic=-
Eallure) 7.015 - - iated
First fuel
mation a-
bove act-
ive fuel .
zone - 7.035 - 7.05
Peak
Power 7.1} - 7.11 -
Firsc flow
tuba thecao-
couples fail 7.19 - - -
Posslible
flow tube
breach - 71.204 - -
No further
detectable
Fuel motion - »7.3 - -
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*
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WHENEICEME W(r, z )2, BHCEFELZVWIOEEREL, ~REBHHRICX
sTRObIEB, W(r, z )% Taylor BET 3L RXBBLh 5,

W(r, z)—W,(r, z):Mdr+.aW_°(f_’i)Az ...... (XIV—8)
Or 0z
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an (r,z) 6W0(l"i Z)

akdis(t)=f o(r, z, t)[T“— Ar+ﬂ~z——dz_]d'\f
v
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FLOGREMARICH SR 2MAEY 2 E4 5, FOWEESE, EE, EEEOMmHK
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() EERER
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(i EHEREER
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e L OB e _
P’ = P-|—q ............................................................... (XIV_ls)

P I BEOER
a . BUMEERN

(1.44A 0, ,0v .2 dy ]
v : (at) (at <o)
q=< N rererstbectraarais (X[V_14)
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76800
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— 4.34 {n T) ....................

0.0767
T

Py, =1554x10° (U—359+0.119Vr + )
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U | #BEANBxsr¥ (kIJ9)
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X exp (“967Vr+4445Vr2) .............................. (){[V—-24)

10"°(U—3.2213—0.173V)

PB . S oo . PR PP S, '(XIV_25)
2 1.9Vy — 0.704
Vi 5 BB AR RS
iy BB P F L F U(kd/7g)
R Ao FIBERMBREEZEET 5,
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Ut=<  (U<Umelt+ 107" Bruce )
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44"
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UOH.WX 10 pfFf ..................... T (XIV—30)
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F; TOBRE AR
Avt T BB ERAERZEL
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Hiuse © Hpuse 4+ 0.437254
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v
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%Xw—alﬁ

COMPARISON OF EXPERIMENTAL RESULTS AND
VENUS-IT CALCULATION FOR SNAPTRAN-2

Parameter

Nominal
Yenus-1I Case

Experimental
Result

Peak Power (MW) 67000.0 £9000.0 - 73000.0
Energy Release (MW-sec) 48.4 38.0 - 47.3
Time of Peak Power 6.7 6.4 £+ 2.0
(m-sec) .
Minimum Period (u sec) 217.0 206.0
P?EE)Fuel Temperature 1338.0 1338.0

XV —3.2F%

COMPARISON OF EXPERIMENTAL RESULTS AND
VENUS-IT CALCULATION FOR SNAPTRAN-3

Parameter

Nominal
Venus-I1 Case

Experimental
Result

Peak Power (MW)

Energy Release (MW-sec) 7

Time of Peak Power
(m-sec)

Minimum Period ( wsec)

Maximum Fuel Temperature

(°K)

'18200.0

33.7
5.8
664.0

1338.0

18000.0 - 22000.0

32.7 - 61.3
6.0 ¥ 0.3
630.0 - 780.0

1311.0 ¥ 111.0
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