TLOSHR Analysis of SMART-ITL using SPACE Code
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Introduction Transient Simulation
J Improvement of SPACE for SMART Simulation J Key Parameters for TLOSHR
» Based on the phenomena identification and ranking « Environmental Heat Loss
tables (PIRT) for SMART100 design extension v TLOSHR is long term transient, so that environmental heat loss
conditions (DEC), the thermal-hydraulic models of coefficient is the most important key parameter during transient.
SPACE has been i’mproved. v’ Environmental heat loss coefficient was adjusted for each component

through the sensitivity study.

* (Core makeup tank (CMT), helical SG model... :
P ( ) J Comparison of Sequence of Events

JSimulation of SMART-ITL DEC Scenario “
- Total Loss of Secondary Heat Removal (TLOSHR) (EXP [3]) (SPACE)
scenario has been selected for validation of improved 672 672
SPACE 672 672
674 673.5
 TLOSHR: Loss of entire feedwater system including 675 674.9
passive residual heat removal system (PRHRS) 677 677.0
784 777.8
TLOSHR Experiment
. 786 779.4
J Sequence of Events In TLOSHR of SMART-ITL 97,562 100,099
« All feedwater pumps were stopped simultaneously. 97,564 100,100

* PRHRS was not activated (conservative assumption) O Simulation Results

* Pressurizer safety valve (PSV) was not opened and
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Steady-State Simulation | Quaaoz o mion(200f0n .
EXP[3]  SPACE  Error (%) g | oweeml 8 miowEERRh o - '
Core Power (kW) 1,666 1,666 B.C. % %Z’ | ——\T-cmriiond ‘\/
Coreinlet/outlet ~ 569.65  570.15  0.09 g s | T fai]
Temperature (K) 594.75  595.14 0.07 % R . crl (966) -
SG primary inlet/outlet  594.65 593.98 -0.11 X G (se9) -
Temperature (K) >72.35  >/111 -0.22 PR e e ST
RCS flowrate (kg/s) 10.177 11.48 Adjusted rme ) e
PZR Pressure (MPa) 15.0 15.0 0.0 Conclusions
zéRs:Ijtii:eli;liigt) 5362.6245 5362§215 _(B):é?  Improved SPACE for analysis of passive compor_lents such as CMT and
SIT has been used to assess the TLOSHR scenario of the SMART-ITL.
Temperature (K) 588.45  590.17 0.29
SG flow rate (kg/s) 0.761 0.768  Adjusted  The effects of the heat loss and PSIS injection have been investigated.
FW Pressure (MPa) 5 71 5 71 B.C. J The predicted major parameters show reasonable agreements with the

MS pressure (MPa) 5.62 5.64 0.36 experiment and the sound capability of SPACE code.



