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Electric grids must continue to successfully balance load and generation as they decarbonize. This 
balancing issue has two sides. The grid needs to work when the wind is not blowing and the sun is not 
shining. On the flip side, the grid needs to work when there are high levels of wind and solar power on 
the system. As a recent New Yorker article points out, the first potential imbalance (more load than 
renewables) can be described as Dunkelflaute - a German word meaning “dark doldrums.”1  The other 
potential imbalance (more renewables than load) can be described as “ignoring abundance.”  Lithium-
ion batteries and other large bulk storage solutions can support both sides of this balancing problem.  
However, they come at a great financial cost. Thermal storage in electric space heating provides a 
promising alternative in bringing us to a low-cost decarbonized future. 
 
This RFP is focused on the problem of ignoring abundance. If we do not begin to take advantage of clean 
energy when it is available, the result will be higher and higher levels of wind and solar curtailment and 
a more costly system.2 Thermal storage has great potential in addressing this issue, when provided with 
appropriate pricing signals. In the case of this demonstration, the most relevant price signals are the 
local ISO NE PNode prices that signal excess wind generation and wind curtailment. 
 
Behind-the-meter thermal storage has been used on the electric grid for many decades. Typically, 
thermal storage is installed via a utility program that provides pricing signals in the form of a customer 
tariff, coupled with utility-sponsored financing to support the up-front capital cost of installations.  
 
There are two major differences between how thermal storage is treated in these historical and existing 
programs and how it is treated in the Trust’s demonstration project: 
 

1.  Almost all existing thermal storage programs for domestic space heating involve ceramic bricks as the 
storage medium. Because ceramic bricks require a temperature range of hundreds of degrees Celsius, 
these do not work with heat pumps.  
 

2.  Price signals operate differently. The International Renewable Energy Agency (IRENA) issued a report in 
2020 showcasing the ability of thermal energy storage to support balancing solar and wind power.3  The 
IRENA report underlined the necessity of providing appropriate pricing signals to thermal storage. The 
price signals in most existing thermal storage utility programs depend on the time of day, and usually 
follow the same diurnal price pattern for each season. This works reasonably well for a grid with fossil 
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generation that tries to adjust a relatively static load curve. However, with heat pumps we must move 
beyond simple time-of-day pricing signals to support matching thermal storage with solar and wind 
generation. 
 
There are several examples from the last decade of more dynamic pricing signals being utilized by 
domestic thermal storage.  The town of Summerside on Prince Edward Island set up a program focused 
on domestic thermal storage in hot water. The implementation involved setting up a Time of Use tariff 
and a variety of financing mechanisms for installing the systems. The project also included a “Demand 
Response Up” command allowing the Summerside utility to request additional load at times of high 
wind power generation, thus going beyond time of use pricing signals.4 In the early 2010s, a small 
Pennsylvania energy supplier aggregated several thousand domestic ceramic thermal storage systems 
that responded to real-time wholesale electricity prices.5 Notably, this second demonstration did not 
involve passing time-varying price signals directly to homeowners. The energy supplier faced the 
wholesale prices and provided a service level agreement, a fixed per-kWh energy cost and a rebate on 
heating costs to the homeowners. 
 
The IRENA report evaluates both bulk and distributed thermal storage, as well as numerous categories 
of thermal storage materials - sensible, latent, thermo-chemical and mechanical-thermal. The report 
also evaluates thermal storage on multiple timeframes. Most relevant to this RFP are reports on water 
and Phase Change Material (PCM) heat batteries used in domestic space heat and hot water systems 
designed to enable hour-to-hour up to diurnal matching of wind and solar.  The report points out that 
commercial PCM coupled with heat pumps have been successfully trialed in the United Kingdom. 
Sunamp UK Ltd includes references to several such trials on their website, including, for example, a 
demonstration project that replaced gas combi boilers in seven tower blocks in northern England with 
heat batteries combined with heat pumps.6 
 
The purpose of this demonstration project is to integrate best practices in domestic thermal storage on 
the grid to help Maine achieve its decarbonization goals as it meets its legislative mandate to install 
100,000 new heat pumps over the next 5 years. 
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