SunShot Podcast
Thermal Storage for CSP Part II: Technical background and SunShot’s role in advancing R&D

music transition

Moderator: Welcome to the SunShot Initiative podcast hosted by the U.S. Department of Energy Solar Program. Today, we are talking about thermal energy storage for concentrating solar power, including the technical background and SunShot’s role in advancing research, in the second segment of a three-part series on this topic.

I’m here with Ranga Pitchumani, director of concentrating solar power for the SunShot Initiative. Thanks for joining us, Ranga.

Ranga Pitchumani: Thanks for having me.

Moderator: Last time we talked about how concentrating solar power, or CSP, with thermal storage has the ability to provide consistent, dispatchable, and less expensive solar electricity. Today we’d like to dig a little deeper into this topic. Ranga, can you explain the most common thermal energy storage system in use today?

Ranga Pitchumani: The most common thermal energy storage system in use today is the two-tank indirect molten salt storage system. The salt used in this system is a near-eutectic mixture of sodium and potassium nitrate. This molten salt is not directly heated by the sun’s rays, which is why it is called indirect. To charge the storage system, the molten salt from a “cold tank,” which is at a temperature of approximately 280 degrees Celsius, is heated to a temperature of approximately 380 degrees Celsius by an oil-based heat-transfer fluid that is commonly used in today’s state of the art parabolic trough fields.  Once the salt has been heated, it is then transferred to the “hot tank” and stored. To recover the stored energy, salt is pumped from the hot tank back into the cold tank in order to heat the oil and drive a power cycle. 

Moderator: What is SunShot doing to advance thermal energy storage technology?

Ranga Pitchumani: SunShot is helping reduce the cost of thermal energy storage by funding a variety of research and development projects with industry, national labs, and universities. 

These projects cover all possible types of thermal energy storage: solid-state sensible, liquid-state sensible, phase change material, and thermochemical energy storage.

Additionally, SunShot is funding projects to look into new heat transfer fluids that allow CSP plants to operate at higher temperatures. This would make for a better storage medium than the current molten salt approach that is used.

Finally, SunShot continues to fund work looking at the integration of thermal storage cost and performance models into CSP system models, such as NREL’s System Advisor Model.

Moderator: The discovery and validation of new thermal storage technologies represent a critical step toward reaching the SunShot goals for CSP systems. Thanks, Ranga, for talking with us today. We look forward to continuing this conversation in the third and final segment of the thermal energy storage podcast series when we discuss the benefits of having CSP with storage in the renewable energy portfolio.
