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-Investigetion of Preventiye Measure of Gas Entrainment
Phenomena for Large-Scale FBR |
Investigation of Partially Dip Plate

Toshiharu Muramatsu®, Masayuki Murata™
Yoshiaki leda*, Akira Yamaguchi®
Takashi Nagata®** and Satoru Sugawara®

Absfract

-In-vessel thermohydraulic analysis with multi~purpose three-dimensional code
AQUA as conducted for transient simuiating a pump coast down and reactor scram |
(manval reactor trip event) to conf;rm efficiency of partially dip plate equ1pments
in a large-scale fast breeder reactor. ‘

Throught the analysis using the AQUA code and.the discussion based on their
results, the following results have been obtajned:

(Sodium Surface Velocity] : ‘

Maximum surface velocity is 0.33m/s in the condition of D==0.75m and W=1. 905m
The velocity is the same as that of the MONJU. reactor
[Thermal Stratification] =

Maxlmum axial temperature gradient 445°C/m was calculated. The gradient is nearly

equal to the results in the MONJU reactor.

[Main Loop Temperature Transient]

Maximum temperature transients at the outlet nozzle of reactor vessel was
—0. 51°C/s.
[Circumferential Temperature Gradient) |

Maximum circumferential lemperature gradient at the neighborhood: of reactor |
vessel was 67°C/m. The gradient is equivalent to flVE times of that when
a partially dip plate is not adopted,

- % Reactor Engineering Section, Safety Englneerlng Division, OEC, PNC

K K NDD Co. Ltd.
%% % Plant Engineering Office, Technology Development Division, QEC, PNC
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Table '3; ] Thermdhydruulic Charac'tcfi'slics‘on Pull Power Operation Condition

AQUA Number of /A ‘Flow. Zone Average _
Flow Zone Igdex (Ll%egegotor) Po To Po
o - {MW) C) | (kg/s)
Inner Core-1| [ =2 6 120 | 5548 | 321
| [=13 4 6,972 551, 0. 32.1
2 1=4 8 - 6. 785 554, 9 30. 6
i -3 [ =5 10 6.419 2740 | 26,1
3 -4 1=6 14 5.995 | 8541 | 271 .
§ -5 16 5.468 | 5495 25.3
It Outer Core-1 =8 14 - 5,367 526. 9 28. 8
¢ 2] s 0 4,425 524, 8 25.0
: -3 [=3 14 S 30 01L1 | 225
#
‘Table 3.2 Power and Flow Rate Transients after Reactor Scram
Decay Power P . Flow Rate F
(sec) (%) (sec) (%)
0.0 100.0 | 0.0 100. 0
1.0 6. 3917 : :
2.0 6. 1322
3.0 5. 9473
3.0 5. 6858
7.0 - 5.4984 : :
10,0 5. 2877 10,0 41, 0992
J 20.0 4.83714 20.0 - 210112
; 30.0 4. 5527 | 30.0 - 10. 8125
} 50.0 4.1766 ' - 40,0 - 9.0000*
70. 0 3. 9263 50, 0. 9. 0000
160.0 3.6641 B 60. 0 8. 0000
200, 0 3.1946 70,0 9. 0000
300.0 29510 : :
500.0 2, 6630
700, 0 2. 4765 ‘ : yo
1000. 0 - 2,212 1060, 0 ~9.0000
b. ' . ‘ ‘ % :{Pony Motor Flow Rate)
I
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ig. 3.2 Plane View of Mesh Arrangement for Run-10
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Fig. 3.3 Calculational Model for S/A Outiet Temperature Transient
after Reactor Scram
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