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About SEPA
The Smart Electric Power Alliance (SEPA) is dedicated to 
helping electric power stakeholders address the most 
pressing issues they encounter as they pursue the 
transition to a clean and modern electric future and a 
carbon-free energy system by 2050. We are a trusted 
partner providing education, research, standards, and 
collaboration to help utilities, electric customers, and other 
industry players across three pathways: Electrification, 
Grid Integration, Regulatory and Business Innovation. 
Through educational activities, working groups, peer-to-
peer engagements and advisory services, SEPA convenes 
interested parties to facilitate information exchange 
and knowledge transfer to offer the highest value for 
our members and partner organizations. For more 
information, visit www.sepapower.org.

Disclaimer
All content, including, without limitation, any documents 
provided on or linked to the SEPA website is provided 
“as is” and may contain errors or misprints. SEPA and the 
companies who contribute content to the website and 
to SEPA publications (“contributing companies”) make 
no warranties, representations or conditions of any 
kind, express or implied, including, but not limited to any 
warranty of title or ownership, of merchantability, of fitness 
for a particular purpose or use, or against infringement, 
with respect to the content of this web site or any SEPA 
publications. SEPA and the contributing companies 
make no representations, warranties, or guarantees, or 
conditions as to the quality, suitability, truth, or accuracy, or 
completeness of any materials contained on the website. 
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services, across the entire lifecycle, enabling integrated 
company management, for homes, buildings, data centers, 
infrastructure and industries. We are the most local of 
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About this Briefing
In partnership with E4theFuture, Schneider Electric, 
and AlphaStruxure, SEPA hosted a virtual workshop to 
explore the role of microgrids and managed charging in 
accelerating fleet electrification. The workshop convened 
utilities, solution providers, fleet operators, and auto 
OEMs to understand barriers and opportunities for 
accelerated fleet charging deployment. This briefing is 

built on participants’ shared experiences and pain points, 
and includes a set of solutions for addressing barriers to 
fleet charging. This briefing synthesizes the findings and 
action items required from a stakeholder, technology, 
and regulatory perspective, and offers guidance for fleet 
operators, utilities, and solution providers to streamline 
infrastructure deployment.

Table 1. Participating Organizations

Solution Providers OEMs / Fleet Operators / Other Utilities

AlphaStruxure FedEx Public Service Electric and Gas

Schneider Electric USPS National Grid

Amply Power VEIC New York Power Authority

Black and Veatch Revel Pacific Gas & Electric

Clean Power Research Martha’s Vineyard Transit Authority Sacramento Municipal Utility District

EVgo RMI

Eaton Paccar

Mobility House Proterra

AMP Control Rivian

Source: SEPA, 2021

https://e4thefuture.org/
https://www.se.com/us/en/
https://alphastruxure.com/
https://sepapower.org/
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Key Insights
 n Microgrids, Energy-as-a-Service, and fleet 

electrification offer common value propositions 
for all stakeholder groups, such as cost predictability, 
resilience, sustainability, and improvised charging 
experience. However, they deliver different value 
streams to fleet managers, solution providers, utilities 
and auto OEMs.

 n Cross-cutting barriers exist across all stakeholder 
groups, including time and resources to educate, 
complexity of projects, and communication.

 n The industry needs better communication between 
energy infrastructure, chargers, vehicles, and other 
backend systems. Amongst solution providers, fleet 
managers, and auto OEMs, software integration 
between the microgrid controls, facilities, and fleets 
remain a challenge.

 n Utilities are most concerned about funding and 
cost impacts to their customers. Utilities play a 
critical role in facilitating fleet electrification and are 
grappling with managing grid upgrade costs and load 
growth due to fleet electrification.

 n Solution providers are most concerned with 
the effects of cost, system interoperability, and 
stakeholder alignment on the operational viability  
of a project.

 n Fleets and auto OEMs’ are focused most on 
improving sales, operation, and maintenance of 
their vehicles. They also raised concerns around lacking 
device communication, high costs and return on capital 
investment. 

 n Cost, complexity, and lack of education are 
the three major barriers to fleet electrification 
across all stakeholder groups. Being flexible, sharing 
information, implementing standards, and educating 
different industry groups are all critical to overcome 
these barriers.

 n Public transit authorities are leading the charge 
among those deploying managed charging, distributed 
generation and storage, and microgrid capabilities for 
fleet electrification. 

Background
In order to meet the demand from fleet electrification, 
utilities and fleet managers are typically presented with 
three options:

1. Build up the capacity of the system to handle the new 
load,

2. Incorporate on-site load management using software 
solutions and logistics (which requires fleet charging 
flexibility), or

3. Add on-site energy storage and potentially microgrid 
control capabilities.

If the fleet has flexibility, the first and second options may 
be most cost-effective. However, if the fleet doesn’t have 
significant flexibility (e.g., due to vehicle scheduling, the 
number of vehicles using the charging infrastructure), the 
third option may be similar in cost and have the ability to 
be implemented more quickly. Utilities and fleet managers 
with resilience mandates, interests, or policies, should 
explore options for on-site generation and microgrid 
capabilities to ride through an outage to charge their fleet.

Differentiating Options
Stakeholders can deploy managed charging, distributed 
generation and storage, and/or microgrid capabilities to 
facilitate fleet electrification. However, all solutions are 
not created equal. A microgrid solution allows customers 

to charge with sustainable energy, and provides energy 
storage to maintain power when the grid is down. As 
shown in Figure 1, the ability to island is what differentiates 
microgrids from distributed generation and storage.
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When compared to a traditional microgrid for a building 
system, microgrids for fleet electrification present new 
challenges. Most notably, microgrids for fleet electrification 
are not modeled on an existing load, but rather anticipated 
demand, which can make reliable load-based modeling 

more difficult. Conversely, fleets often permit charging 
flexibility within defined boundaries, providing a unique 
dispatchable resource that can be tuned to fit the needs 
and energy resources of the customer.

Figure 1. Illustrative Relationship Between Managed Charging and Microgrids

Source: SEPA, 2021.

Microgrid
n Islandable
n Resiliency
n Direct access to low

carbon electricity

Distributed Generation 
& Storage
n Increased fuel savings
n Further optimize 

fleet performance
n Direct access to low

carbon electricity

Managed Charging
n Fuel savings
n Optimized fleet 

performance
n Indirect access

to low carbon
electricity

While school bus, corporate, emergency response,  
and freight fleets continue to grow, public transit 
authorities represent the majority of major fleet 
electrification projects implemented around the  
country. These fleet projects often include managed 
charging, distributed charging networks, on-site solar 
and battery energy storage, and microgrid capabilities  
to save customers money, achieve carbon reduction,  
and achieve resilience. 

To learn more about leading projects from across the 
U.S., follow the links below:

 n Montgomery County’s Energy as a Service  
Microgrid Electric Bus Depot

 n Martha’s Vineyard Transit Authority Fleet 
Electrification and Microgrid Project 

 n Santa Clara Valley Transportation Authority Fleet 
Electrification and Microgrid Project

Fleet Electrification Emerges for Public Transit

Source: AlphaStruxure, 2021
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Pre-Workshop Needs Assessment
SEPA conducted industry interviews across the different 
stakeholder groups participating in this workshop. Table 2 
summarizes the initial needs from each stakeholder group 

and the unique value proposition of microgrids for fleet 
electrification.

Initial Needs from Interviews

Table 2. Needs Identified by Different Stakeholders

Auto OEMs Solution Providers Fleet Operators Utilities

 § More clarity for how needs 
vary for each customer class 
(e.g., medium, heavy, etc.).

 § Overcoming knowledge 
gaps with customers on 
vehicle and site evaluation.

 § Understanding the different 
options their customers 
have when working with 
utilities and energy-as-a-
service providers.

 § Clarity around the cost of 
charging infrastructure and 
utility service upgrades.

 § New business models via 
energy-as-a-service.

 § Better approaches for 
determining a value of 
resilience.

 § Balancing sustainability, 
resilience, and economics.

 § Understanding and 
awareness of energy-as-a-
service or resilience-as-a-
service business models.

 § Prioritizing depot location 
rollout based on space 
availability, resilience 
need, reliability targets, 
existing capacity, and 
interconnection time.

 § Shortening the upgrade 
time from 12-18 months to 
8 months or less.

 § An approach to better 
align the pace of electric 
vehicle technology changes 
and grid infrastructure 
technology implementation.

 § Better understanding of 
options for rolling out fleet 
electrification quickly while 
managing risk.

 § More transparent view of 
when and where fleets are 
coming. 

 § Tailored approaches to 
planning and forecasting for 
larger fleets and for smaller 
fleets.

 § Resources to respond to 
customers who ask about 
solar, storage, and resilience 
needs.

 § Resources to help utility 
employees and customers 
navigate the learning curve 
and better understand fleet 
electrification implications.

Source: SEPA, 2021

Fleet Electrification and Microgrid Value Proposition
SEPA assessed what each stakeholder group values most 
and found significant similarities.

Cross-cutting Stakeholders Value
Charging Experience Optimization: Microgrids for 
fleet electrification can speed up deployment, improve 
operational efficiency, and optimize the charging 
experience.

Wholesale Market Participation: Fleet operators, 
solution providers, and utilities can receive payments from 

ISOs/RTOs by providing wholesale market services (e.g., 
voltage control, frequency regulation, etc.).

Emissions Reduction Benefits: Fleet electrification and 
microgrids can help fleet operators, solution providers, 
and utilities meet their carbon reduction goals and 
commitments. Carbon reduction can lead towards 
monetizing carbon credits and raise the ability for 
organizations to access green bonds.
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Interconnection Costs: Managing and optimizing 
distributed energy resources and fleet operations can 
reduce interconnection time and cost for fleet operators, 
solution providers, and utilities.

Table 3 provides a breakdown of the unique value drivers 
for each stakeholder group.

Barriers to Fleet Electrification 
and Microgrids

SEPA conducted a half-day workshop with stakeholders 
to share experiences and pain points related to fleet 
electrification. Each stakeholder group identified a list of 
barriers and clustered them into themes as shown in Table 4.

SEPA and the workshop participants then prioritized the 
top barriers by stakeholder groups as shown in Figure 2. 

Table 3. Value Proposition To Different Stakeholders

Auto OEMs Solution Providers Fleet Operators Utilities

 § Continued Cost 
Reductions and 
Customer Adoption: 
As vehicle costs fall and 
charging experience and 
accessibility improves, 
customer adoption will 
continue to grow.

 § Resilience and 
Reliability: Solution 
providers can provide 
resilience-as-a-service 
by setting a price for 
resilience and grid stability 
for their customers.

 § Energy Supply Savings: 
Through on-site 
generation, energy storage, 
and microgrid capabilities 
can optimize the fleet to 
realize energy savings from 
demand charge reductions 
and enrolling in other 
programs for the microgrid 
operator or solution 
provider.

 § Resilience and 
Reliability: Microgrids can 
provide sustainable power 
during normal operations, 
plus back-up power to the 
fleet during an outage, 
maintaining the continuity 
of transit and preventing 
business interruptions. 

 § Energy Supply Savings: 
On-site generation, energy 
storage, and microgrid 
capabilities can optimize 
the fleet to realize energy 
savings from demand 
charge reductions 
and enrolling in other 
programs for the fleet 
operator.

 § Resilience and 
Reliability: Microgrids 
can provide black start 
service, operations, and 
maintenance savings, and 
lower restoration of service 
costs to the utility.

 § Energy Supply Savings: 
On-site generation, energy 
storage, and microgrid 
capabilities can optimize 
the fleet and provide 
distribution and/or 
transmission costs and 
transmission congestion 
cost savings to the utility. 

 § Integration of 
Renewables: Utilities can 
more easily incorporate 
large scale renewables 
through load shifting and 
management.

Source: SEPA, 2021
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Top Themes of Barriers 

Table 4. Thematic Group of Stakeholder Barriers

Solution Provider Fleet Operators and Auto OEMs Utilities

 § Stakeholder engagement
 § Technology
 § Cost
 § Complexity
 § Education

 § Standards / Communication
 § Cost
 § Space constraints
 § Sales cycle / planning

 § Funding availability
 § Logistics
 § Load forecasting
 § Cost

Source: SEPA, 2021

Top Barriers by Stakeholder Group
Across stakeholder groups, many common barriers 
exist such as cost and general complexity. That said, the 
different stakeholder groups have unique objectives which 
impact their fleet electrification strategies.

Utilities’ objectives are to provide safe, reliable, and 
affordable energy. Therefore, they must consider the 
impact of funding and costs of a microgrid project, and 
how those costs get passed down to their customers. 
Forecasting customer and utility load also plays an 
important role. It shapes the location, size and costs of a 

potential solution. Logistically, the availability of physical 
space for equipment, such as chargers and solar PV, all 
impact the site viability of a fleet electrified microgrid. 

Solution providers are most concerned with improving 
the economics of a project, particularly around microgrid 
operation. The technological complexity of implementing 
a microgrid, combined with the ability to convene and 
manage stakeholders and understand the predictability of 
costs of time dictate the success of a project.

Figure 2. Top Three Barriers to Microgrids and Fleet Electrification for Each Stakeholder Group

Source: SEPA, 2021.

n Lack of seamless communication 
between chargers, vehicles, and 
backend systems to connect to 
the vehicle.

n Capital costs and finding sites 
with existing grid connections 
and reasonable upgrade timelines 
and costs.

n Unpredictable and long lead times 
introduce financial planning 
challenges.

Fleet Operators 
and Auto OEMs

n Managing and educating relevant 
stakeholders.

n Ensuring proper software 
integration and continued 
dedication to interoperability.

n Cost predictability over time with 
complexity of deployments, 
scalable design, demand charges, 
and tariffs.

Solution Providers

n Little to no in-house funding.

n Physical space for charging 
equipment and infrastructure and 
grid upgrade costs and 
practicality.

n Difficulty of accurately projecting 
customer's load in 5 years, 10 
years, and beyond.

Utilities
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Fleet operators and auto OEMs focused mostly on the 
operation and maintenance of the vehicles in a fleet. They 
viewed standards as important considerations, particularly 

as it relates to long-term viability of standardization 
decisions and communication between the charger, the 
vehicle, and the backend systems. 

Solution Development
Workshop participants then further explored the 
prioritized barriers presented in the previous sections to 
identify potential solutions.

Barrier #1: Customers don’t know what their load will be in 
5 years, 10 years, and beyond. The unpredictability of fleet 

operator load forecasts is a major challenge for utilities in 
facilitating electrification (e.g., supporting the development 
of managed charging and/or microgrid solutions).

Solution #1: Improve communication and information 
sharing between fleet operators, solution providers, 

Figure 3. Barriers Discussed and Related Solutions Developed During the Workshop

Source: SEPA, 2021.

Prioritized Barriers
n Unpredicatibility of fleet operator’s load forecasts
n Lack of education
n Bringing the right teams together and managing 

stakeholders
n Lack of seamless communications

Developed Solutions
n Communications and information sharing between 

fleet operators and utilities
n Educate labor force and close gaps between different 

industry groups
n Be flexible when identifying stakeholder roles and 

responsibilities
n Implement communication standards

Figure 4. Stakeholder Roles for Improving Load Predictability

Source: SEPA, 2021.

Be proactive in finding appropriate 
locations for fleet electrification 
from grid capacity perspective.

Solution Providers

Identify key contact person to 
interact with utility on electrification 

and master planning.

Fleet Operators

Make strategic accounts 
for fleet operators.

Utilities

Improving Load
Predictability
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and the utility. This includes stakeholder-informed load 
forecasting and coordinated fleet planning amongst all 
stakeholder groups. Regulatory and policy actions to 
address the unpredictability may include increased funding 
for make-ready infrastructure, innovative tariffs, data 
transparency and consistency, and nationwide databases 
of programs and rate structures.

Barrier #2: Lack of understanding on which stakeholder 
groups need education, and what exactly they need to 
be educated on to advance fleet electrification. A major 
barrier of customer adoption of fleet electrification and 
microgrid solutions is the lack of education. 

Solution #2: Encourage cross pollination between industry 
groups through conferences and workshops to educate 
all parties on electric vehicles, electric vehicle charging 
systems, and fleet electrification impacts on the grid. This 
can include basic training courses or virtual and in-person 
networking events. Regulatory and policy actions to close 
the education gap may include funding mechanisms to 
encourage the exchange of information.

Figure 5. Additional Barriers and Solutions Around Educating Stakeholders

Barriers Solutions

Labor force as a whole is 
uneducated on the electric 

distribution system.

Lack of alignment
between non-energy 

industry stakeholders.

Community colleges, technology
centers, union and contractor 

organizations to offer programs
and provide education.

Lack of education around electric 
vehicle charging systems, effect of 
charging on the grid, and electric 
vehicle maintenance and repair.

Auto OEMs to educate customers and 
clients on the role of vehicle charging 

onto the grid and appropriate 
maintenance requirements.

Cross pollination between 
industry groups to encourage 

service models align with
fleet expectations.

Gap in understanding 
between freight logistics
and the electric industry.

Offer training on where 
vehicle deployment is 

happening and to educate 
on the fuel system.

Uneducated
Labor Force

Lack of
Alignment with

Stakeholders

Lack of
Education

on EVs

Gap Between
Logistics &

Utilities

Collaborate 
on Programs

Encourage
Alignment
with Fleets

Educate
Customers

on EVs

Offer Training
on Deployment

and Fuel

Source: SEPA, 2021.
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Barrier #3: The stakeholder environment is complicated 
and it’s not always clear what the roles and responsibilities 
are of each stakeholder group when a project is initiated.

Solution #3: To be flexible when identifying stakeholder 
roles and responsibilities in a given project with new 
energy and resilience-as-a-service business models. 
Before identifying each stakeholder groups’ roles and 
responsibilities, it’s critical to list out the scope of roles and 
responsibilities.

Required Roles and Responsibilities 
of Fleet Electrification and Microgrid 
Projects

 n Ownership structure

 n Ownership of facility

 n Vehicle ownership

 n Establishing power-purchase agreements (PPAs)

 n Parameters of local utility interconnection (electric,  
gas, other)

 n Dispatch provider

 n Establishing rates

 n Flexibility of roles for non-traditional projects

 n Identifying public interaction with bus routes / fleet 
schedules

Figure 6. Potential Roles to Address Misalignment Between Stakeholders

Identify rates and 
tariffs that can be 
developed to best 

meet the needs of all 
stakeholders.

Utilities

Ensure vehicle meets 
objectives of fleet 

operators.

Auto OEMs

Analyze scenarios 
before installing 

hardware and install 
technology that is 

flexible.

Meet with customers, 
utilities, and fleet 
operators early to 
identify outcomes.

Solution Providers

Compile site 
diagrams, load 

curves, and meter 
specifications before 

site visits,

Customers

Seek education on 
complexity of project 

components and 
define vehicle 

technology needs 
and goals.

Fleet Operators

Stakeholders

Source: SEPA, 2021.
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Barrier #4: Lack of seamless communications between 
electric vehicles, charging, and the backend systems. 
Open charge point protocol (OCPP) and standards are not 
implemented uniformly across vendors which is a barrier 
to scaling deployment.

Solution #4: Develop guidelines and best practices to 
streamline communications and implement standards for 

electric vehicles, charging, and the backend systems. Policy 
and regulatory actions to address standardization may 
include developing a clear and transparent process for 
how standards will be developed following a singular goal. 
This includes data sharing between vendors, fleets, and 
utilities, as well as updating interconnection requirements.

Conclusion
All stakeholder groups agree on the cross-cutting values 
of microgrids for fleet electrification, such as lowering 
energy costs, reducing carbon emissions, facilitating 
interconnection, and improving the charging experience. 
The message is also clear that cost, complexity, and 
education gaps are challenges experienced by all 
stakeholder groups. While everyone is aware of the 
barriers, stakeholders are still uncertain what each of 
their roles and responsibilities are in the future in order to 
overcome these barriers. 

The solutions in this briefing introduce several specific 
recommendations and stakeholder roles, but more work 
remains to unlock the different values of microgrids for 
fleet electrification. Continued collaboration between all 
stakeholder groups is key. Convening similar industry 
working groups and workshops at a larger scale will 
support the accelerated adoption of large-scale fleet 
electrification projects. 

Figure 7. Stakeholder Roles for Implementing Communications Standards

Implementing
Communication

Standards

Have organizations that 
facilitate communications 

between stakeholders present 
requirements and best practices.

Solution Providers

Large customers have the 
potential to ‘force’ different vendors 
to come together and agree on an 

implementation standard.

Fleet Operators

Collaborate with EV and EVSE 
vendors on best practices to 

communicate with regulators.
Publish interconnection standards 

for integrated solutions such as 
V2G and MG interconnection.

Utilities

Source: SEPA, 2021.
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