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ABSTRACT

In this study, the SPACE analyses were conducted for two integral effect tests simulating the intermediate break loss of
coolant accident (IBLOCA); ATLAS A4.1 and AS5.2 tests. A4.1 and A5.2 tests simulated a cold leg break having 17 % and
13 %, respectively. In the all tests, the core heat-up was appeared owing to the core uncover caused by a discharged coolant
from the break, and the core was quenched via the safety injection. For each test, the preliminary analyses of the steady state
and transient were conducted, based on the ATLAS input for SPACE. There was a discrepancy of the initial temperature
distribution in the upper part of the reactor vessel between the preliminary SPACE analyses and the ATLAS test results. The
initial temperature distribution in upper head and plenum for the SPACE analysis was corrected via the node split of the upper
plenum. Based on the modified ATLAS input, the SPACE predicted well the system behavior and the core heat-up/quenching
for the A4.1 and AS5.2 tests. It can be said that the appropriate modeling of upper head temperature is important to enhance
the predictability of SPACE for the IBLOCA scenario of nuclear power plant.
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Fig. 1 Schematic diagram of ATLAS test facility
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Fig. 2 Schematic diagram of safety injection system in ATLAS
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Fig. 3 Nodalization of SPACE input model for ATLAS test facility
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Table 2 Steady state for A4.1, A5.2 tests and SPACE analysis

A4l AS52
System parameter
SPACE ATLAS SPACE ATLAS
Primary system
Thermal power (MWt) 1.678 1.678 1.677 1.677
Pressurizer pressure (MPa) 15.54 15.54 15.54 15.46
Core inlet temperature (K) 563.63 563.65 563.37 563.85
Core outlet temperature (K) 599.85 600.75 599.78 600.85
Cold leg flow rate (kg/s) 1.953 1.953 1.947 1.947
Pressurizer lever (m) 2.106 2.1 2.08 2.06
Secondary system
Steam flow rate (kg/s) 043 0.433 0.446 0.409
Feedwater flow rate (kg/s) 0.434 0.444 0.446 0.423
Steam pressure (MPa) 7.92 7.86 7.92 7.86
Steam temperature (K) 567.27 568.95 567.23 568.95
SG level (m) 5.134 5.333 4.999 5.289
Table 3 Sequence of event for A4.1, A5.2 tests and SPACE analysis
A4.1 (sec) A5.2 (sec)
Event Remarks
ATLAS SPACE ATLAS SPACE
Break initiation 0 0 0 0 A4.1: 17%, A5.2: 13%
Scram signal 8 6.05 9 6.178 PT-PZR-01<12.97 MPa (3 sec delay)
HPI initiation 22 18.18 23 18.65 PT-PZR-01<12.27 MPa (14 sec delay)
~20 sec after core trip
D h 2 28.1 28.2
ecay heat start 3 8.15 33 8.29 (P<12.97 MPa +~5 sec delay)
Excursion start of cladding temperature 38 72 44 96.3
LSC 46 60 1A, 2A, 2B loop
SIT injection 103 85 124 107.4 PT-DC-01<4.51 MPa
PCT 119 112 140 122
Core quenching 147 133 159 136
Termination of SIT injection 226 418 265 346
LPI initiaion 428 182 543 286 PT-DC-01<1.24MPa
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Fig. 4 Prediction of system pressure for A4 1, A5.2 tests
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