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 Distributed Energy Resources (DERs): “Any resource located on the distribution system, any 
subsystem thereof  or behind a customer meter. These resources may include, but are not limited to, 
resources that are in front of  and behind the customer meter, electric storage resources, intermittent 
generation, distributed generation, demand response, energy efficiency, thermal storage, and EVs and 
their supply equipment.”  (FERC)

Other examples: 

Wind farms, combined heat and power units, water heating units, pool pump 
controls, gas turbines, fuel cells, building energy management systems
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 DERs Aggregator: “The entity that aggregates one or more distributed energy resources for purposes 
of  participation in the capacity, energy and/or ancillary service markets of  the regional transmission 
organizations and/or independent system operators.” (FERC).

 Virtual Power Plants (VPPs): Aggregations of  DERs that can contribute to grid support services like a 
traditional power plant. VPPs include the participation of  R, C, and I customers and can include a variety 
of  participation models. (AKA, DERs aggregations).

Source: Pathways to Commercial Liftoff: Virtual Power Plants, DOE, September 2023

Value Proposition of  VPPs
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 Variations based on market status (i.e., vertically integrated versus restructured market). 

In vertically integrated 
markets:

 Utilities typically own 
and operate generation, 
transmission, and 
distribution assets.

 Growth of  DERs may 
be less prominent.

 Utilities play primary 
role in managing and 
using DERs.

Restructured markets:
 VPPs can participate in wholesale markets, retail markets, or 

both.
 Wholesale markets:

 Each ISO/RTO is responsible for ensuring adequate 
resources (e.g., generation, transmission) for their region

 ISOs/RTOs operate their wholesale market with their 
own structures (e.g., energy auctions) and rules, subject 
to regulatory frameworks established by FERC (e.g., 
FERC Order 2222).

 Retail markets:
 VPP companies can contract with utilities in bilateral 

arrangements, or the VPP may be operated by the utility 
itself. 

 Utilities use VPPs for a broad range of  use-cases. 

Vermont is the only state in New England that has 
chosen not to restructure its electric industry by 

adopting retail competition.
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Different types of  
DERs play different 
roles within a VPP. 

Influencing factors: 
Who owns the asset, 

where it’s located, size 
of  asset.

Source: Pathways to Commercial Liftoff: Virtual Power Plants, DOE, September 2023

Back-up power, ancillary 
services (e.g., frequency 

regulation, T&D deferral
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 Three aggregation models have emerged regardless of  market or region.

1. Utility model: Utility enrolls customer-owned DERs to provide grid services in exchange for 
compensation (subsidies, direct payments, enrollment incentives). Utilities may operate the VPP in-
house or partner with a third-party service provider to operate the VPP.  Examples: Green 
Mountain Power’s battery VPP, Duke Energy’s managed EV charging VPP.

2. Retailer model: Manufacturer or retailer of  the DER who sold it to the customer takes 
responsibility for enrollment and management of  customers, and can sell grid services for either 
retail or wholesale transactions for which the customer will be compensated. Examples: DERs 
companies that have launched VPP platforms include EV makers Tesla, Ford, and GM, and 
distributed solar and storage companies Sunrun and Sunnova.

3. VPP platform model: A VPP platform company enrolls DERs, which may include multiple 
different types and brands aggregated into a single portfolio. In some instances, the DERs 
aggregator contracts with a separate ‘market interface’ provider to facilitate participation in 
wholesale markets, where the rules and requirements vary by region. Examples:  Voltus, AutoGrid, 
Leap.
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Source: Pathways to Commercial Liftoff: Virtual Power Plants, DOE, September 2023
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 A VPP comprising BTM 
BESS and other DERs is 
planned to help provide 
frequency support to the 
grid, including fast 
frequency response. 

 Utility pilot program.

Hawaii

Source: Pathways to Commercial 
Liftoff: Virtual Power Plants, 
DOE, September 2023
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 Increase the presence of  BTM storage on the grid, particularly among certain 
customer classes or in certain regions.

 Set mandatory energy storage targets for systems connected to the transmission 
system and distribution system.

 Develop financial incentives, such as low-interest loans, grants, or tax credits, to drive 
targeted adoption 

 Provide financial assistance to disadvantaged customers to increase access to DERs

 Define compensation mechanisms for DERs

 Require consideration of  DERs within utility IRPs.

 Require DERs participation in demand response, or peak reduction programs.



The energy storage policy landscape 
continues to evolve.

Sandia National Labs monitors and analyzes activity at 
the federal and state levels and publishes information in 

the Global Energy Storage Database, available at this link:

https://www.sandia.gov/ess-ssl/global-energy-storage-
database/
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