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Abstract

RESEARCH QUESTIONS * What’s the optimal capacity for a Nuclear-Thermal Energy Storage (TES) plant to maximize
revenue? * What’s a reasonable dispatch window for the optimization process? * How do market signals affect TES plant
size and operations? Workflow for HERON optimization: HERON uses trained electricity price signals as the main economic
drivers, implementing cost functions to minimize the expenses related to three TES-coupled High Temperature Gascooled
Reactor (HTGR) modules: charger, discharger (including Balance of Power (BOP)), and TES
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HERON-optimized cases for the HTGR-TES coupling superset capacity (left) and Net Present Value (NPV)
(right): The average economics improved by 41%, 14%, and 13% for the ERCOT, PJM, and MISO markets,
respectively, in comparison to the nuclear vendor's standard BOP configuration (Base); (L)*: reduced price
volatility; min. 10 — 40 %; minimum generation level for the reactor.

A five-day look-ahead window may sufficiently capture the expected

optimal sizing and its corresponding revenue

Contribution of different mode of charge/discharge operation to the TES state of charge profile: most
TES modes are set for 1- or 2-hour duration. Discharge events are generally shorter than charge
events due to TES optimization responding to price signals.
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