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Date: Aug. 21, 2020 
Dear Department of Energy Representatives,

My team at the University of California Merced is working with researchers at UC Berkeley, UC San Diego, University of North Carolina, Arizona State University, and elsewhere to study the value of long-duration storage under funding from the California Energy Commission. As is highlighted by the recent rolling blackouts in California, coupling solar and wind with robust storage systems will be important as grids move toward higher penetrations of renewable energy. I’m very pleased to see the Energy Department’s Energy Storage Grand Challenge because of this importance.
I’m writing to comment about just two of the queries in the RFI.
D2.2 Metrics

The Levelized Cost of Storage (LCOS) is a metric that is useful for storage that is cycled frequently, but LCOS becomes less important as the storage resource is used more for grid reliability than for delivery of electricity on a day-to-day basis. LCOS will depend on the frequency of use; not all storage resources will be cycled every day. Thus, I’m writing to suggest that, in addition to LCOS, a new metric should be developed that helps define the value for grid reliability. For purposes of this response, I will call this Cost of Reserve Increase or CORI. I will first explain why it is important and then explain the strategy for defining it.
 
As new resources are added to the grid (in response to increased demand or retirement of existing resources), the primary driver is typically meeting the Planning Reserve Margin (PRM). Note that the rolling blackouts in California this past week were initiated when the reserve margin dropped below what CAISO considered to be a safe level.  Maintaining adequate reserve margin may be a key role of storage resources in the future.

LCOS will be relevant to storage resources that are cycled hundreds of times per year. CORI will be relevant both to storage resources that are cycled only during times of high demand and to all storage resources to the extent that they are being built to meet the PRM. This latter point is, perhaps, subtle, but is quite critical to the adoption of renewable energy and provides a foundation for Xcel Energy’s proposal to add substantial solar and wind.
 
The addition of even a small amount of storage to a solar or wind plant can greatly increase the hybrid plant’s ability to contribute to the reserve. A storage-less solar or wind plant may not increase the reserve at all. If some storage is added, the solar or wind plant can now be counted towards the reserve as a fraction of the plant’s rated capacity. Utilities and Public Utility Commissions (PUCs) are already evaluating storage plus solar or wind plants in this way as they select resources to meet the PRM. The new metric “Cost of Reserve Increase” (CORI) in $/MW would be the cost of the storage divided by the increase in the MW that can be counted toward the reserve.

Electricity Load Carrying Capacity (ELCC) is an example of a metric that is already used routinely by utilities and PUCs to evaluate the PRM and select the lowest cost approach to maintaining the desired PRM. Unfortunately, the ELCC depends on the difference between the local load and generation profiles, so one may be hesitant to attempt to use this metric to characterize progress with a technology. However, LCOS also depends on many assumptions, so both require definition of representative scenarios. 

For CORI, it will be desirable to consider representative situations. For example, for short-duration storage one might choose 2-4 hours of storage paired with a solar plant when the peak demand during the year occurs on a hot, sunny day. For long-duration storage, a plausible standard scenario could be a storage asset that is charged by solar or wind on one day and then used to meet a peak load throughout a following day when that day is selected to be both cloudy and windless.

Identifying standardized scenarios for the LCOS and the CORI at multiple penetration levels of solar, wind, and storage will all require modeling and would be a valuable research project for the Energy Department to support. 

T2.5 Value of services from mobile grid storage.

As electric vehicles (EVs) are more widely adopted and charging infrastructures are being built out, unless we are very smart about how the infrastructure is built, it is more likely that EVs will require investment in additional storage rather than being able to reduce the amount of stationary storage needed. For example, in locations where solar dominates, if EVs are charged at home during the night, the solar energy will need to be stored during the day to be able to be provided to the EVs during the night. In contrast, if the EVs can be charged at the place of work during the day when the sun is shining, then the EV battery might be used to support the evening demand.
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