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Creating Scalable Electrification for
School Buses: Challenges and Solutions

The electrification of school buses presents a powertul opportunity to reduce
emissions, Improve children's health, and lower long-term costs for school districts.
School buses are particularly well-suited for electrification due to their predictable
routes and the ability to charge during off-peak hours. However, achieving scalability
requires overcoming several significant challenges, including grid constraints, high
initial costs, complex charging and power management, and the lack of standardized
solutions. Addressing these barriers necessitates innovative, adaptable approaches
that enable school districts to transition seamlessly to electric fleets.

Challenge: Grid Constraints

The existing electrical grid often struggles to support the additional demand created
by EV charging, particularly for large fleets of school buses. Installing charging
Infrastructure may necessitate significant grid upgrades, such as transtormer
replacements or capacity enhancements. These upgrades frequently involve lengthy
permitting processes and substantial costs, delaying electrification projects by
months or even years. According to a report from the World Resources Institute’s
“lectric School Bus Initiative, over 50% of school districts that received a portion of ST

billion In federal funding through the Clean School Bus Program delayed or canceled
their plans due to energy infrastructure challenges. In some jurisdictions, utility
upgrade requirements can postpone projects for up to five years.
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Solution: Distributed energy resources, combined with flexible power management
equipment, can significantly alleviate grid constraints. By generating and storing
energy on-site, these solutions reduce reliance on grid power during peak demand,
enabling charging to continue without triggering costly or time-consuming grid
upgrades. Furthermore, energy storage systems can capture electricity during
off-peak hours or from renewable sources, ensuring reliable power availability while
balancing grid demands. These integrated approaches facilitate faster deployments
and lessen the need for complex grid enhancements.

Challenge: High Initial Costs

he upfront capital expenditure (CAPEX) required to electrify school bus fleets remains
a significant barrier. These costs encompass not only the buses but also the charging
infrastructure. Custom engineering designs, site-specific assessments, and the
procurement of various components increase complexity and drive up costs,
particularly for smaller districts with constrained budgets.

For some systems, the cost can reach as high as $140,000 per charging port.

Solution: Consolidated hardware solutions can dramatically reduce the costs
assoclated with engineering, procurement, and installation of EV charging
Infrastructure. By integrating multiple functionalities—such as energy conversion,
management, and distribution—into a single unit, these solutions eliminate the need for
Multiple devices and reduce Iinstallation complexity. This streamlined approach
miniMizes site-specific engineering requirements, accelerates deployment timelines,
and lowers overall costs, making electrification more accessible to school districts of
all sizes.

Challenge: Complex Charging and Power
Management Requirements

Operating a fleet of electric school buses requires sophisticated power management to
handle varying schedules, charging durations, and power demands. Without effective
management, districts may encounter inefficiencies such as underutilized chargers,
high utility demand charges, or insufficient charging tor critical routes.

For example, a school installing 1 MW of EV charging capacity without proper power
management could face demand charges exceeding S15,000 per month.

Solution: Dynamic power-sharing capabilities, enabled by integrated hardware and
software systems, optimize energy use across multiple chargers and buses. These
systems Intelligently allocate power, ensuring charging priorities are met without
overloading infrastructure or incurring unnecessary costs. Real-time software
integration allows operators to monitor and adjust charging schedules, maximize asset
utilization, and simplify operations. This ensures all buses are ready for thelir routes on
time while minimizing energy waste and peak demand costs.

With these capabilities, school districts can reduce utility bills by up to 70%.
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= Challenge: Lack of Standardized Solutions

Fach school district taces unique challenges when electritying its bus fleet, including
variations in fleet sizes, available space, and existing electrical infrastructure. Many
current EV charging hardware solutions require extensive customization, resulting in
higher costs, longer installation times, and limited scalability. With legacy systems, this
process can take up to 18 months.

Solution: Modular, flexible charging solutions are essential to addressing these diverse
needs. By utilizing hardware systems that are adaptable and scalable, districts can
customize solutions to meet their immediate requirements while maintaining the ability
to expand as their fleets grow or needs evolve. Modular systems also simplity
maintenance and future upgrades, ensuring long-term flexibility and a reduced total cost
of ownership. This standardization streamlines the electrification process, enabling
faster deployment and more efficient scaling across various sites.
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- Conclusion

Electritying school buses presents significant environmental, health, and financial
advantages. However, scaling this transition involves overcoming challenges such as
grid constraints, high initial costs, complex power management, and a lack of
standardized solutions.

The DG Matrix Power Router platform offers an innovative approach to integrating
distributed energy resources, providing modular scalability, and leveraging dynamic
power management. This solution addresses these challenges by enabling seamless
integration of multiple AC and DC energy sources and loads in a single device, thereby
eliminating the need for disparate components and power-conversion stages. By
adopting scalable solutions like the DG Matrix Power Router, school districts can
accelerate the electrification of their fleets, unlocking the transtormative benefits of
electric school buses for their communities.
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