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1. Introduction 
In August of last year I posted a paper on this subject described and linked below. 

Virtual Resources: This paper is about the latest spin on virtual power capacity 
systems, which are also known as virtual peaking capacity, virtual power plants, and so 
forth. These systems are still being produced, but the company producing the latest spin 
on these virtual systems is generally known for a spin of a different type. 

https://energycentral.com/c/cp/virtual-resources  

The prior paper explored the history and possible evolutionary path of this technology. I 
also reviewed a virtual power plant project that Tesla had started in Australia. Note that 
the prior paper and this one specifically focus on virtual power plants that use distributed 
battery storage (although there may be other elements). 

I have been tracking these since the Virtual Resources Paper, and this paper will look at 
additional projects using this technology. 

2. Early Success 
When I worked for Comverge, Southern California Edison was one of our best 
customers, and a major user of conventional demand response systems. They were also 
a major participant in the California CEC/PUC Demand Response Working Groups that I 
worked with. Thus it didn’t surprise me that they were an early adapter of virtual power 
plants. 

Southern California Edison’s (SCE) five-year-old experiment with local energy has 
brought about a new world record with a virtual power plant delivering 2 GWh of grid 
services, according to AMS, the project designer and operator.1 

In 2018 — its first year of operation — the virtual power plant was dispatched 250 times 
to the California Independent System Operator. 

Owned by Macquarie Capital, the project uses battery storage to reduce peak demand 
at large commercial and industrial facilities in the Los Angeles basin. It includes 21 
hybrid electric buildings owned by the Irvine Company. 

The virtual power plant was one of five energy storage projects selected in 2014 from a 
ground-breaking solicitation issued by SCE for what the utility calls “preferred resources” 
— energy storage, solar, wind, energy efficiency and conservation. The utility launched 
the multi-year pilot program to see if it can meet Orange County’s growing demand for 
electricity with distributed energy instead of new gas-fired power plants. 

“SCE is proving that distributed energy, properly harnessed, can provide flexibility to the 
grid while reducing energy costs for customers,” said Susan Kennedy, CEO of AMS. “By 

                                                 
1 Elisa Wood, Microgrid Knowledge, “California Virtual Power Plant “Shattering Records” for Distributed 

Energy Storage”, March 20, 2019, https://microgridknowledge.com/virtual-power-plant-california/   

https://energycentral.com/c/cp/virtual-resources
https://microgridknowledge.com/virtual-power-plant-california/
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using batteries to replace fossil fuels for peak demand in a region like Los Angeles, 
California is proving that 100 percent clean energy policies can be achieved anywhere in 
the world…” 

AMS began operating the first phase of its project (11 MW/60 MWh) in 2018. The 2 GWh 
of capacity services it has delivered since then shatter records for distributed energy 
storage anywhere in the world, according to AMS. 

3. Apartments 
Three thousand Californian apartments will be linked up to solar panels and batteries — 
meaning they might never experience a power outage again, no matter what California’s 
utility companies do. The project, planned by German energy storage company Sonnen, 
will be spread across seven apartment complexes — the largest of its kind.2 

The connected set of solar panels and batteries form what’s called a “virtual power 
plant.” Besides making sure the whole community can run on backup solar power during 
blackouts, these VPPs also reduce strain on the grid — because VPPs store their 
energy on-site. What’s more, they can be tapped to provide energy during demand 
peaks… 

The first apartment complex to be retrofitted will be 417-unit Heron Pointe in Fresno, a 
city in the heart of California’s agricultural region. Rent for a one-bedroom unit at Heron 
Pointe starts at $1,094 according to its website, which describes the complex as a 
“luxury,” “retreat style setting.” That cost falls in line with the average rent for a similar-
sized apartment in Fresno — not exactly cheap, but not outrageously priced either. 
Fresno is still one of the most affordable cities to rent a home in California, and rent for a 
similar unit can be double that in Los Angeles or San Francisco. 

Apartment-based VPPs make solar energy and storage more affordable for a lot of 
people, at least in theory. A renter wouldn’t have to buy a house and spend tens of 
thousands of dollars more to install their own solar panels. Instead, they would go 
through the same process of applying for and renting an apartment as they would with 
any other unit without solar panels. The solar energy comes along with the unit the way 
a refrigerator might… 

For the California project, Sonnen is partnering with real estate developer Wasatch 
Group. The two companies previously worked together on a similar project in Utah. 
There, Sonnen and Wasatch partnered to build 600 brand new apartments with 
connected solar power and storage systems. Once completed, the new $130 million 
project in California will be able to store close to five times as much solar energy, 60 
MWh, as the Utah endeavor. 

Wasatch says the switch to solar will save its tenants roughly 10 percent on their 
electricity bills. In Sonnen and Wasatch’s projects, residents pay their landlords for 
electricity costs instead of a utility company, similar to housing where utilities are 
included in the cost of rent. 

                                                 
2 Justine Calma, The Verge, “Virtual power plants are coming to California apartment buildings”, “Virtual 

power plants are coming to California apartment buildings”, Aug 27, 2020, 
https://www.theverge.com/2020/8/27/21403271/virtual-power-plants-california-apartment-buildings-solar-energy  

https://www.theverge.com/2020/8/27/21403271/virtual-power-plants-california-apartment-buildings-solar-energy
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4. ISO-New England 
U.S.-based Sunrun recently won a bid to provide regional transmission organization 
(RTO) ISO New England (ISO-NE) with energy capacity at wholesale rates by 
aggregating electrical power produced by home solar-plus-storage systems distributed 
across the region.3 

ISO-NE on Feb. 5 (2019) awarded Sunrun a contract to provide 20 megawatts (MW) of 
peak power capacity aggregated from its Brightbox residential solar-plus-storage 
systems from 2022-2023, about the amount of electrical power used by 5,000 typical 
New England utility customers, according to the California-based company. The award 
marks a milestone in grid-wide use of distributed, “behind the meter” solar and other 
emissions-free renewable energy capacity. 

It’s the first time a residential solar-plus-storage power provider won a bid in a U.S. 
RTO’s wholesale forward capacity market auction, competing against utility-scale coal, 
natural gas and nuclear power plants in doing so. Adding luster to the accomplishment, 
preliminary results indicated that the clearing price for the 2022-2023 auction was the 
lowest for ISO-NE forward capacity auctions in six years. The auction closed at a 
preliminary clearing price of US$3.80 per kilowatt-month (kW-month) across New 
England as compared to US$4.63/kW-month in last year’s auction. 

5. HI Tesla 
Tesla Powerwalls are expected to power a giant new virtual power plant designed by 
Swell Energy in Hawaii.4 

Combined with solar, the battery packs are going to create an 80 MW/100 MWh 
distributed energy system. 

By pooling all that capacity, you can manage it more efficiently and potentially retire 
fossil fuel-powered plants faster. 

The concept has become more popular in recent years with the advent of home battery 
packs like the Tesla Powerwall. 

One of the most famous virtual power plant projects is in South Australia where Tesla 
announced that it reached a deal with the government to install solar arrays and 
Powerwalls on up to 50,000 homes. 

Swell Energy is a long-time Tesla installation partner for the Powerwall, and they already 
have several virtual power plant (VPP) projects with Tesla Powerwalls on going. 

Today, the company announced that it reached with Hawaii Public Utilities Commission 
(PUC) for a new massive VPP project: 

“Swell Energy, Inc. today announced that the Hawaii Public Utilities Commission (PUC) 
has approved its $25 million contract with Hawaiian Electric for the delivery of various 

                                                 
3 Andrew Burger, Solar Magazine, “Sunrun’s ISO New England Home Solar-Plus-Storage Forward 

Capacity Award Establishes a Distributed, Renewable Energy Landmark”, Feb 21, 2019, 

https://solarmagazine.com/sunrun-iso-ne-home-solar-plus-storage-distributed-renewable-energy-landmark/  
4 Fred Lambert, Electrek, “Tesla Powerwall to power a giant new virtual power plant in Hawaii”, Jan. 18th 

2021, https://electrek.co/2021/01/18/tesla-powerwall-power-giant-virtual-power-plant-hawaii/  

https://solarmagazine.com/sunrun-iso-ne-home-solar-plus-storage-distributed-renewable-energy-landmark/
https://electrek.co/2021/01/18/tesla-powerwall-power-giant-virtual-power-plant-hawaii/
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grid services through an aggregated “virtual power plant” (VPP) on three islands. Swell 
Energy, a California-based energy and smart grid solutions provider, will deploy behind-
the-meter solar-powered home batteries to approximately 6,000 residential customers to 
create a comprehensive VPP on Oahu, Maui and Hawaii islands.” 

Suleman Khan, CEO of Swell Energy, commented on the announcement: 

“An agreement of this scale and scope was required to support Hawaiian Electric’s clean 
energy goals across the three islands. Providing this level of capacity and ancillary 
services establishes a new standard for virtual power plants and builds on Swell 
Energy’s deployments across the mainland United States. This fleet of dispatchable 
energy resources benefits the utility and allows customers to save money and come 
together to form a more resilient grid,” 

6. PG&E 
PG&E contracted for “… a 27-megawatt/108-megawatt-hour fleet of customer-sited 
batteries to be developed by Nexus Renewables of Ontario, Canada. The batteries will 
sit at commercial and industrial sites, helping those entities manage power bills and 
boost resilience. But the aggregated systems will help the grid with peak power and 
regulation services, which increase the carrying capacity for solar power in the area.5 

That’s the biggest behind-the-meter fleet for PG&E, which has largely contracted for very 
large batteries.  

7. Southern California Edison (again) 
For a financial vote of confidence in the virtual power plant business model, look no 
further than Los Angeles-based Swell Energy’s recent deal to access up to $450 million 
of project financing for home batteries.5 

The company won several utility contracts, including two with Southern California 
Edison, to aggregate capacity in particular parts of the grid. The new funding, to be 
made available from Ares Capital Management and Aligned Climate Capital, gives this 
venture-backed startup a lower cost of capital to build out the equipment needed to 
deliver on grid services contracts. All told, the partners are targeting 14,000 home 
storage systems. 

The financing deal, which also came with a direct corporate investment in Swell, shows 
that residential storage units, backed by secure revenue streams from a utility, are now 
an asset class that at least some infrastructure investors want a piece of. 

“It’s capital markets showing favor, not just for the projects, but the platform as well,” 
CEO Suleman Khan told GTM. 

8. A Sunrun (again) 
The nation’s largest rooftop solar installer has made virtual power plants a major 
strategic focus and a mainstay in its pitch to investors.5 

                                                 
5 Julian Spector, Greentech Media, “10 Victories for Virtual Power Plants in 2020”, Dec 29, 2020, 

https://www.greentechmedia.com/articles/read/10-victories-for-virtual-power-plants-in-2020  

https://www.greentechmedia.com/articles/read/10-victories-for-virtual-power-plants-in-2020
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This year, the company passed 13,000 installed home storage systems and won several 
more contracts to put them to work. That includes a 300-home demonstration with New 
York utility Orange & Rockland, and a 20-megawatt program with Californian community 
choice aggregators to deliver customer resilience and peak load reduction. 

After establishing a test run with Southern California Edison's customer service division, 
Sunrun won a full-fledged contract with that utility to deliver 5 megawatts from thousands 
of homes over a 10-year, fixed-price term, which starts in 2023. 

This summer, news broke that Sunrun partnered with Autogrid for cloud-based software 
to dispatch its virtual power plants, rather than trying to build that capability in-house. 

9. Portland General 
Portland General Electric has ambitious plans to install 200 megawatts of distributed 
capacity across its Oregon territory. But before it does that, it’s starting with a 525-home 
virtual power plant, launched this summer.5 

Participating homes will receive compensation for letting PGE control batteries for a 
broader than usual array of grid services, including capacity, frequency response, grid 
upgrade deferral, energy arbitrage and volt/VAR control. It will be up to the utility to 
ensure that participating customers feel like they’re getting a fair deal. 

10. Tesla’s Green Mountain 
After several years piloting home batteries, Vermont utility Green Mountain Power has 
assembled a fleet of 2,567 Tesla Powerwalls that add up to 13 megawatts of flexible 
capacity. Those devices helped save the utility more than $3 million this year by lowering 
demand during peak hours, and they also delivered more than 16,000 hours of backup 
power to their host customers.5 

In May, Vermont regulators approved a permanent battery tariff, ensuring the program 
will continue to grow. Customers can either lease Powerwalls from the utility or buy a 
battery of their choice and get a credit from the utility of up to $10,500 for connecting it 
and responding to commands. 


