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Introduction Numerical model verification
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arrangements of coupling between nuclear and renewables. Sodium can be an attractive
alternative heat storage medium for a TES system as a subsystem or a subcomponent e
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material compatibility assuring cost-effectiveness compared to conventional molten-sailt-  aMa | e e _________________
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expected behaviors under specific design requirements, and finally contribute to minimize S 0.14- e
any kinds of trial errors. Furthermore, the simulation data are expected to be compared to £ (virtually identical)
test results and this comparison will be utilized on its upscaling. 20
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Numerical model development St
Problem definition/ | A two-tank TES system with hot (700 °C) and cold | g B
System of interest (200 °C) sodium tanks accommodating max. ~ 7000 kg o i
Development » Language: Modelica Version 3.2.3
environment » Compiler: OpenModelica Version 1.19.0 " osn-
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extension and expansion through inheritance and
redeclaration of pre-defined models Preliminary simulations on the facility
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Bl Necessity of developing a separate model ; o ; woos LT <: —
« Sodium free surface levels are anticipated to be affected by sodium net influx, sodium temperature : | | | explankpressure | expTank temperature
change, and dynamic change of cover gas inventory P = Panbient . ol adiabatic expansion 5.,| Adiabatic expansion
» Cover gas and sodium should be treated separately so that the immiscible fluids can be tracked properly i | £ Siil  Internal energy rise by
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* No consideration on internal and local temperature and velocity distributions
« High thermal conductivity of sodium suggests a rather uniform temperature distribution in space B Dynamic cover gas pressure control: automatic cover gas regulation
« Small temperature perturbations would be suppressed well due to the fact that large sodium flows only » Feed-and-bleed system with hysteresis: no PID control; rather an on-off control
take place near the sodium inlets and outlets of the tanks  |deal valves for feed and bleed lines: on/off valves
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Summary B Simulation capability on Modelica for the sodium TES verification test setup was established to obtain its operational logics and to analyze the experimental results

B A dedicated model for the high- and low-temperature TES vessels is developed to simulate the dynamic change of cover gas inventory
Bl Code-to-code benchmarks to similar models with valid boundary conditions were conducted; the physical behaviors are correctly modeled as defined
Bl We ran several preliminary case studies to analyze the behaviors of generic setups that can be directly thought to be similar to the test facility

Future work B A nonlinear relation for the fluid volumes from the measured free surface level data will be set, as the vessels are not cylindrical and finished with elliptic caps
B Active volume control of cover gas will be implemented with actual component logics
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