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Much of NREL''s current energy storage research is informing solar-plus-storage analysis. Energy storage

plays a key role in a resilient, flexible, and low-carbon power grid. Among other benefits, it can help maintain

the stability of the electric grid, shift energy from times of peak production to peak consumption, and limit

spikes in energy demand. Solar-plus-storage shifts some of the solar system''s output to evening and night

hours and provides other grid benefits. 

NREL employs a variety of analysis approaches to understand the factors that influence solar-plus-storage

deployment and how solar-plus-storage will affect energy systems. This work considers both current and

future scenarios and can be broadly divided into two market segments--distributed (small-to-medium systems)

and utility-scale (large systems). 

Just as PV systems can be installed in small-to-medium-sized installations to serve residential and commercial

buildings, so too can energy storage systems--often in the form of lithium-ion batteries. NREL researchers

study the benefits of such systems to property owners, their impact on the electric grid, and the effects on how

buildings use electricity. 

Energy storage has become an increasingly common component of utility-scale solar energy systems in the

United States. Much of NREL''s analysis for this market segment focuses on the grid impacts of

solar-plus-storage systems, though costs and benefits are also frequently considered. 

The Storage Futures Study considered when and where a range of storage technologies are cost-competitive,

depending on how they''re operated and what services they provide for the grid. 

Energy storage represents acritical part of any energy system, andchemical storage is the most

frequentlyemployed method for long term storage.

A fundamental characteristic of a photovoltaic system is that power is produced only while sunlight is

available. For systems in which the photovoltaics is the sole generation source, storage is typically needed

since an exact match between available sunlight and the load is limited to a few types of systems - for example

powering a cooling fan. In hybrid or grid connect systems, where batteries are not inherently required, they

may be beneficially included for load matching or power conditioning.

By far the most common type of storage is chemical storage, in the form of a battery, although in some cases

other forms of storage can be used. For example, for small, short term storage a flywheel or capacitor can be

used for storage, or for specific, single-purpose photovoltaic systems, such as water pumping or refrigeration,

storage can be in the form of water or ice.
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