Solar-Powered EV Charging

Solar-powered EV charging stations offer a renewable, off-grid solution
for vehicle charging, reducing emissions and alleviating grid demand
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The Impact

Solar-powered EV charging equipped with battery storage significantly enhances sustainable
energy initiatives by improving energy resilience, reducing emissions, and lowering costs. This solution
has led to reduced energy costs, lower greenhouse gas emissions, and increased energy reliability,
particularly during power outages.

Description

Solar-powered EV charging stations utilize only solar panels to generate electricity for charging
electric vehicles, being completely off-grid. These stations typically consist of a solar canopy, an energy
storage system, and Level 2 or DC fast chargers, with the number of chargers varying by provider. By
harnessing solar energy, these stations can operate independently of the grid, providing a reliable
charging solution in areas with limited infrastructure or frequent power outages.

Recent advancements have led to the development of DC-to-DC solar-powered EV chargers,
which offer more efficient and faster charging by directly converting solar energy to the appropriate DC
format required by EV batteries. This streamlined approach reduces energy losses by up to 20% (Happy
Eco News). The simplicity of DC-to-DC solar charging solutions makes them particularly advantageous
for large-scale applications, such as fleet charging stations and public charging infrastructure, where
direct energy conversion minimizes efficiency losses and reduces reliance on complex grid connections.
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San Mateo County communities could implement such systems in locations where grid upgrades
are delayed or infeasible, ensuring timely access to EV charging infrastructure.

Where It's Been Implemented

In Campbell, California, Paired Power deployed a solar-powered microgrid at the Public Works
Service Center to charge the city’s first electric truck, a Ford F-150 Lightning Pro. The project includes a
solar panel capturing sunlight from both sides and capable of generating up to 4.6-kW, 42 kWh of battery
storage, and Level 2 EV chargers. The system leverages existing electrical capacity from LED lighting
upgrades and was funded by a resiliency grant from Silicon Valley Clean Energy.

In Davis, California, the city expanded its EV infrastructure by installing the PairTree microgrid
solar-powered EV charging station, the first of its kind in the Sacramento region. Located in the Boy
Scout Parking Lot, this station features two Level 2 charging ports, supports all major EV models, and
provides resilient solar-powered charging even when the grid is down. Funded by the city's Electrify Yolo
grant, the charger offers free charging with a two-hour parking limit, making it a cost-effective,
sustainable, and convenient solution for visitors in downtown Davis.

In Santa Barbara County in California, the city of Goleta installed an EV ARC™, a transportable
solar-powered EV charger in its city hall parking lot in 2021. Developed by BEAM Global, this unit
operates entirely off-grid, generating and storing its own solar energy to provide clean, reliable power for
electric vehicles. The station can deliver up to 265 miles of charge per day and is free to the public. A key
advantage of this system is its rapid deployment, as it occupies only one parking space and requires no
construction or electrical circuit work.

Key Drivers

Solar-powered EV charging ensures that electric vehicles run on truly clean energy, independent
of the electricity grid. While EVs reduce emissions by replacing gasoline-powered cars, their
environmental impact depends on the source of electricity used for charging. Solar-powered EV charging
eliminates this uncertainty by providing a direct, renewable energy source for vehicles.

Beyond emissions reduction, solar-powered battery storage can alleviate strain on the electricity
grid. During the daytime, excess solar energy can be stored in batteries and used to power EV chargers
when sunlight is limited or at night. This reduces the need for EVs to draw electricity from the grid,
particularly during peak demand periods, which helps decrease grid congestion, lower energy costs, and
reduce dependence on fossil fuels for electricity. By integrating solar energy with EV charging,
communities can enhance grid resilience, improve energy security, and accelerate the transition to a
cleaner transportation system.

Key Factors for Success

For solar-powered EV chargers to be successful, careful planning is essential to avoid
overbuilding, which can drive up costs and slow adoption. Sizing the system to match actual charging
needs—whether for public stations, private fleets, or workplace charging—helps ensure efficiency and
cost-effectiveness.

For fleets with predictable schedules, Level 2 chargers are often sufficient and reliable. However,
these systems require specialized maintenance, which can be expensive and may necessitate a
long-term service contract. Ensuring backup power is also crucial, particularly for EV fleets, where
battery limitations can impact operations. In some cases, installing a larger solar array or integrating
battery storage is necessary to maintain consistent charging availability.
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Key Obstacles

In some jurisdictions that have installed pilot solar-powered EV charging stations, efforts to
expand this infrastructure have encountered multiple challenges.

One major issue is the case-by-case necessity of these stations. Not all entities require daytime
charging, particularly if vehicles can charge overnight using existing infrastructure. This makes it difficult
to justify widespread deployment.

Another challenge is the limited range of some EVs combined with the long charging times of
Level 2 chargers, which can take up to 8 hours. This makes them less practical for fleets requiring
continuous use. Additionally, solar-powered chargers depend entirely on weather conditions—insufficient
sunlight can limit charging capacity, especially at night or during cloudy seasons.

Cost is another significant barrier. High upfront costs make widespread adoption financially
challenging.
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