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Energy Storage

« Electric Thermal Energy Storage
* Pumped Thermal Energy Storage

» Developed by NREL with funding from DOE

» Accessible through user-friendly GUI and
Python API (PySAM)

» Facilitates technology comparison by
handling performance, costs and financing
consistently across technologies

» Used for feasibility studies, benchmarking,
research projects, plant acceptance testing,
and evaluation of grant proposals
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SolarPILOT field layout and optimization for multi- Process heat improvements and
receiver towers and tunneled aperture designs new TES models

SAM uses SolarPILOT for heliostat
field design and generate receiver
flux maps

* SolTrace’s Monte Carlo ray
tracing enables detailed optical
properties for tunneled aperture,
cavity, and receiver surfaces

Process heat technology models replace
T the power cycle component model with a
heat sink model. We are developing:
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* A model-to-model comparison pousie electricity generation technologies. We
validated SolarPILOT's Hermite pecrng are adding models for TES designs of
method for the SNOUT receiver — . potential interest for linear systems at

* Multi-receiver layout optimizes — smaller scales:
receiver gzmuth angle and can ! » Packed bed thermocline
accept different design thermal i + Piston-cylinder pressurized water
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Supercritical carbon dioxide (sCO,) cycle configurations for Planned Improvements

heat input over large temperature differences . CSP-PV-TES-battery hybrid model
Particles can span a large temperature range. While cycle efficiency . SolT dernization t ble GPU llelizati
decreases, a larger temperature difference of heat input may reduce olfrace modernization to enable paralielization
TES cost, liting parasitics, and receiver losses. We developed * Reduced order sCO, off-design to facilitate parametric simulations
design-point models for the recompression-bypass and turbine split + Desktop application with user interface for sCO, models
flow configurations and validated against literature. These models are « Technology defaults updates
available in SAM’s code base, and analysis results using these
models is shown in Poster 314.
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