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Description

The workshop will examine heat storage coupled to Generation-1V reactors (helium, sodium/lead and salt
coolant) to enable variable electricity output while the reactor operates at base-load. The electricity
market is changing because of (1) the large-scale addition of wind and solar and (2) the goal of a low-
carbon electricity grid. The result is an electricity market where there are times of low and sometimes
negative wholesale electricity prices and other times of high electricity prices. In such a market, a nuclear
reactor that produces base-load electricity is at an economic disadvantage. Nuclear reactors have been
designed primarily for base-load electricity production. That base-load market is disappearing. A new
direction for GenlV reactor systems is required that addresses the changing market.

The goal of the workshop is to develop a strategic path forward to incorporate heat storage and assured
peak generating capacity into GenlV reactors to enable them to be competitive in the changing electricity
market. A workshop was previously held on heat storage for LWRs that emphasized heat storage systems
associated with saturated steam cycles. This workshop addresses heat storage options associated with
higher-temperature GenlV reactor systems that will have better heat-storage economics. Higher
temperatures allow larger hot-to-cold temperature swings in storage with less heat-storage mass per unit
of stored heat. Higher-temperature stored heat allows higher heat-to-electricity efficiency with less
storage mass per unit of electricity. The workshop will address (1) the requirements for variable power
based on market considerations, (2) the storage technology options for helium, sodium/lead and salt
reactors and (3) what is the path forward? This includes heat storage in higher-temperature steam cycles,
in the intermediate heat transfer loop and Brayton power cycles with heat storage and thermodynamic
topping cycles.

The concentrated solar thermal power (CSP) community faces the same challenges—electricity price
collapse from solar photovoltaic (PV) and wind. Thus, the workshop includes participants from the CSP
community where market economics has resulted in new solar thermal power plants installing gigawatt-
hour heat storage systems to maximize electricity generation at times of higher prices. There is a massive
overlap between heat storage technologies and associated power cycles needed for Gen-1V reactors and
advanced solar thermal power systems. Some proposed salt-cooled reactors plan to use the same salt
storage systems used in CSP systems. Some of the advanced Brayton power cycles with heat storage
being developed for GenlV reactors are directly applicable to the next generation of higher-temperature
CSP systems. There are large incentives for cooperative programs going forward in time—from the
research community to the commercial suppliers.
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Below are shown typical reactor coolant temperatures for GenlV reactors—what must couple to the heat
storage system. The heat storage can be in the primary loop, secondary coolant loop, a separate loop
isolated by a heat exchanger or the high-temperature steam cycle. These are nominal values of most
proposed existing designs. There is significant work to increase the exit temperatures of high-temperature
gas-cooled reactors (HTGR) to exceed 900°C and salt reactors to exceed 800°C. Both use the same fuel
that is capable of much higher operating temperatures.

Coolant Average Core Inlet | Average Core Exit | Average Temperature of
Temperature (°C) Temperature (°C) Delivered Heat (°C)
Water 270 290 280
Sodium 450 550 500
Helium 350 750 550
Salt 600 700 650

There are many possible system configurations to include heat storage with a nuclear reactor. One system
design is shown below that includes heat storage and assured peak electricity generation.
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