
Community Microgrids
Localized microgrids improve energy independence and
offer other benefits

Microgrid project at Public Safety Headquarters, Montgomery, Md.
(Photo courtesy of Montgomery County)

The Impact
Having relatively small, centralized microgrids that supply renewable, preferably carbon-free, electricity
to one or more buildings or an area of a city decreases carbon emission, enhances energy security,
stimulates local economies, and improves energy efficiency.
Description

Localized microgrids are a form of electricity network that operates on a small scale, typically
serving a specific geographic area like a community, university campus, or a business complex. It
usually includes various power sources like solar panels, wind turbines, and sometimes conventional
generators. Localized microgrids can be used to integrate renewable energy sources into the electricity
supply. This helps in reducing carbon emissions and reliance on fossil fuels. By managing energy
locally, these microgrids can reduce energy costs. Microgrids can be designed to fit specific needs and
can be scaled up or down depending on the growth of the area they serve.

As Julie Cart explains in CalMatters.org, “A microgrid can be as simple as a single home
operating on its own solar power, or a complex series of connections between a power source and
distribution lines to end users. It can run a business, a neighborhood or even a city. It can be any size
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and may be fueled by renewable energy stored in batteries, or by generators run on a conventional fuel
such as diesel.”

‘Traditional’ microgrids serve a single customer location or a small number of adjacent locations,
whereas ‘multi-customer’ or ‘community’ microgrids benefit many more users, possibly even individuals
who aren’t members of the microgrid’s target community. Multi-customer microgrids have higher levels
of efficiency and effectiveness compared to traditional microgrids. They are also easily scalable,
whereas a traditional microgrid is more difficult to both install and expand. Traditional microgrids
maximize benefits for a single customer who pays the entirety of the price, whereas multi-customer
microgrids are more costly and typically take longer to generate a positive return on investment.

Where It's Been Implemented
Data from the U.S. Department of Energy (see References section below) shows the location of

approximately 100 microgrid solar-plus-storage projects that have been completed in California. Among
microgrids installed in California are these three completed projects:

● Borrego Springs Microgrid in the Southern California desert town of Borrego Springs
consists of a 700 kilowatt-hour (kWh) solar panel system and 700 kWh battery storage,
enough to power 70 homes.

● Blue Lake Rancheria Community Microgrid, in Blue Lake, Calif., has a 500 kWh solar panel
system and 900 kWh battery storage that are used to power community buildings.

● The Fire Stations Microgrid Project in Fremont, Calif., provides backup power and resiliency
for three fire stations.

● The Gonzalez Microgrid project in Gonzalez, Calif., will, upon completion, be the largest
multi-customer microgrid in the state. The project started in August 2021. It is expected to
cost $70M, but it is estimated to pay for itself in 30 years. Once operational, it will provide
34.5 megawatts of energy. According to the developer’s estimates, this amount of power is
sufficient to meet the energy needs of approximately 13,800 homes.

Peninsula Clean Energy (PCE), San Mateo County’s public, locally controlled provider of
renewable electricity, is currently working on a pilot project to deploy new solar energy systems at
public agency facilities. After these solar arrays are commissioned, PCE plans to evaluate the
opportunity to add battery storage at each of these facilities in order to support grid reliability needs
and/or form a microgrid, providing backup power to the facility

Cities in the southern part of San Mateo County, using a state grant, developed a Peninsula
Advanced Energy Community (PAEC) project report in 2019 that outlines strategies to integrate
emergency microgrids, EV charging infrastructure, zero net energy buildings and solar energy storage.

The state of New York has a competition and corresponding grant program called NY Prize that
helps communities in the state explore the feasibility of creating microgrids. It has funded feasibility
studies in more than 80 locations throughout the state. The principal goal of NY Prize is to identify
technical and business models for microgrids that can be replicated throughout the state. Eleven
communities received funding to develop a comprehensive engineering, financial and commercial
assessment associated with installing and operating a community microgrid at their proposed sites in
New York state.

Key Drivers
In San Mateo County, Pacific Gas and Electric's (PG&E’s) public safety power shutoffs are

among the principal drivers for the timeliness of microgrid development. The utility’s annual rates for
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electricity are increasing, and power reliability is declining. Due to safety errors during dangerous
wildfire conditions, PG&E implemented a policy to shut off all power to the grid during these events to
prevent further disasters. Many people find this policy unacceptable, especially for buildings that need
power such as government facilities, hospitals and important research institutes. While these facilities
may have backup generators, community microgrids offer long-term solutions for energy resilience.

Key Factors for Success
Microgrids greatly increase energy resiliency in areas of the state that are prone to shutoffs due

to wildfires or other causes. Properly integrated into the electrical system, they can act as distributed
energy storage systems, reducing the need for more electricity generation plants, which often use
natural gas or some other fossil fuel. Microgrids are particularly effective in those disadvantaged
communities which are underserved by investor-owned utilities. In those communities there is an added
benefit of cleaner air.

Key Obstacles
According to the PAEC report, major obstacles to microgrids include:

● The preference of building owners to make decisions based on initial costs instead of
life-cycle costs

● Budgeting conflicts between capital costs and operating costs

● Split incentives between the building owner and tenants

● Limited financing options

● The question of who should fund and who should own advanced energy community
components

Cost is one of the main obstacles for implementing new community microgrids throughout San
Mateo County. The region is already electrified and connected to PG&E's larger grid, so a new
microgrid may seem unnecessary. However, support for investment is likely to increase as dependence
on PG&E becomes more difficult. Another obstacle is the lack of widespread understanding of the
definition, advantages and disadvantages of microgrids. PCE’s pilot project is expected to help resolve
these problems.

Timeline to Implementation
Constructing a functional community microgrid involves several complex steps. Initially, it

requires conducting a feasibility study. Following this, compliance with the National Environmental
Policy Act (NEPA) and other relevant legislations must be ensured, along with obtaining any necessary
permits. The next stage involves designing the system, estimating costs, and formulating a financial
plan to propel the project forward. Once the energy sources and materials are procured and
construction is finalized, the microgrid is then interconnected with the utility. The final step is to optimize
the microgrid through effective energy management.

Return on Investment
Each microgrid project is unique. Detailed financial calculations are necessary in the planning

process. A detailed project plan and preliminary design are required in order to develop cost and
feasibility studies, although most projects reach the net zero return on investment mark after seven to
12 years.
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