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DRIVING THE FUTURE OF 
BEV INNOVATION AND 
INFRASTRUCTURE
Penske Transportation Solutions is the universal brand 
for Penske Truck Leasing, Penske Logistics, Epes 
Transport Systems, Penske Vehicle Services, and 
related businesses. Penske says its businesses provide 
innovative transportation, supply chain and technology 
solutions. Penske Logistics provides supply chain 
management and logistics services to leading companies 
around the world, delivering value through its design, 
planning and execution in transportation, warehousing 
and freight management, and dry van truckload carrier 
services. The company has decades of experience in a 
range of industries.

Penske’s model is different from many of the other fleets 
that participated in Run on Less – Electric DEPOT. The 
company leases vehicles instead of hauling freight. Its 
customers have sustainability goals and are interested 
in battery electric vehicles (BEVs) and many of them are 
experimenting with the technology. Penske takes care 

of all aspects of the BEV for its customer. The customer 
just needs to haul goods, and Penske takes care of 
everything else – from the truck purchase, to the charger, 
to charging of the vehicle, and maintenance and repair. 

This model works well for some customers. The customer 
can experiment with different BEVs and chargers and can 
rely on Penske’s expertise and ability to scale. Penske 
might lease a truck to a customer for a short period of 
time, or for up to five to seven years. 

At the time of the Run, Penske had one of the most 
diverse electric fleets. Its fleet ranged from the following 
Class 2b to Class 8 vehicles:

•	 Ford E-Transit with 68 kilowatt-hours (kWhr) and a 
range of approximately 100 miles, 

•	 GM Brightdrop with 165 kWhr and range of 250 
miles, 

By Jeff Seger,
Clean Energy Consultant

https://runonless.com/electric-depot/
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•	 International eMV with 210 kWhr and 135-mile 
range, and

•	 Freightliner eCascadia with 475 kWhr and 230-
mile range. 

Since the Run, Penske has added vehicles to its fleet 
including the Mercedes eSprinter and the REE P7-C 
chassis cab. Also, the company formed a collaboration 
agreement with REE to demonstrate and sell the vehicles, 
which are certified, full by-wire BEVs. This is a demo 
unit, but is believed to be the first full by-wire unit, which 
means that the controls are all electronic, and there are 
no mechanical linkages for steering, braking, powertrain, 
and control.

Along with the variety of trucks, comes a variety of 
chargers. The Ontario, California site, which was featured 
in the Run, is viewed as a center of excellence for 
charging. Penske is committed to building infrastructure 
to support the adoption of electric vehicles. However, the 
large variety of chargers and vehicles creates charging 
challenges. Penske is a member of the Charging Interface 
Initiative (CharIN), which is a worldwide industry alliance. 
Penske believes that standardization will lessen charging 
complexity and improve reliability. It has experimented 

with a number of chargers and has learned a great deal 
in the process.

Penske currently has eight active Direct Current Fast 
Charge (DCFC) sites as well as more than 50 locations 
with Level 2 charging. The DCFC chargers are primarily 
located throughout Southern California at the company’s 
truck leasing facilities. As of September 2024, Penske 
has opened its eighth heavy-duty electric vehicle 
charging station in California, bringing the total to 41 DC 
fast-charging positions. The facilities are in San Diego, 
Santa Clara, Chino, Anaheim, Temecula, La Mirada, and 
Ontario with the most recent installation in Stockton, CA.

In partnership with Hitachi, Penske announced a large-
scale charging site in Stockton for heavy-duty trucks that 
is designed to deliver multi-megawatt charging. The site 
can charge as many as 10 trucks at up to 100 kilowatt (kW) 
or five trucks up to 200 kW. The site has been designed 
to reduce space by 60% relative to conventional sites and 
has a 40% reduction in cabling. Hitachi and Penske also 
are exploring artificial intelligence-based smart charging 
to optimize the charging process. 

Related to smart charging and keeping electricity costs 
down, Penske has installed an 800 kWhr battery at its 

A large percentage of routes of Penske’s day cabs are clearly within the range capability of a Class 8 BEV. 
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Ontario site to help manage electricity costs. Electricity 
costs are high during peak hours such as 4 p.m. to 9 
p.m., and the battery is leveraged to charge vehicles to 
counter the high electricity rates.

Penske has many successes in electrifying its fleet and 
has learned a great deal, both from a vehicle and a 
charging infrastructure perspective. Here are some of 
the successes.

Successful rate of first-time charge: Penske has a 
90+% first-time charging success rate. This compares 
to 70% to 80% at other fleets, according to Penske. This 
achievement is especially noteworthy given the diversity 
of vehicles and variety of OEMs at Penske facilities.

Location, location, location: Penske learned that 
charging facilities need to be in the right location for 
the customer or driver. A customer driving an eight-hour 
shift will leave their house and/or business and will not 
want to deviate much from their route. The charging site 
needs to be convenient to allow the driver adequate time 
to complete their route and return to charge at a domicile 
setup for the vehicle. 

Favorable ROIs for some of the vehicles: As noted 
earlier, Penske participated in the Run with E-Transits. 
Since then, it has added Mercedes eSprinters. The 
company is finding these vehicles to be a good solution 

from an economic standpoint. These vehicles are sold at 
prices which are close to those of internal combustion 
engine (ICE) vehicles and the operational costs are less 
when comparing electricity to diesel fuel. 

Customer interactions: Penske uses BEVs to build 
relationships and credibility with customers. The 
company spends a lot of time with its customers who are 
curious about BEVs or who are experimenting with them. 
Each customer has its own set of sustainability goals, 
and Penske is supporting its customers by allowing them 
to test the waters. This allows Penske to educate and 
help its customers which ultimately helps Penske build 
customer satisfaction.

Class 8 drive cycles: Despite concerns about range 
anxiety, Penske analyzed its customers’ routes and found 
that a majority of these routes are within the range of 
a BEV’s capability. This is true for all vehicles, including 
Class 8. A large percentage of routes of the company’s 
day cabs are clearly within the range capability of a Class 
8 BEV. 

Given the variety of vehicles and chargers, Penske is in a 
unique position and has observed a variety of challenges 
with BEVs. It is working very closely with truck OEMs, 
charging equipment manufacturers, and utilities to 
resolve these issues. 

In partnership with Hitachi, Penske announced a large-scale charging site in Stockton, CA for heavy-duty trucks 
that is designed to deliver multi-megawatt charging.
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Some of the noteworthy learnings and challenges are as 
follows. 

Charger challenges: Similar to other fleets that NACFE 
has worked with, the maintenance of the chargers is 
significant and was not something that Penske had 
anticipated. More specifically, the site featured in the Run 
is along I-10 and there is a lot of road dust. Penske has 
180 kW chargers, which provide a fast charge. However, a 
tremendous amount of heat is generated as the vehicles 
are charged, and the charging equipment needs to be 
cooled. Large fans are used to provide the cooling, and 
as a result air filters collect dirt and dust quickly. The 
filters need to be changed frequently. Penske believes 
there is a direct correlation between charger efficiency 
and filter cleanliness, therefore a regular and frequent 
maintenance schedule is needed.

Penske also experienced reliability and software 
problems with the chargers. The company went through 
several revisions and suppliers. In some cases, Penske is 
on the fourth generation of chargers. These are high-cost 
items and Penske works closely with the manufacturers 
to ensure the most reliable and longest-life chargers.

BEV maintenance and parts availability: Penske 
management commented that this remains a challenge. 
While the trucking industry is expecting BEV maintenance 
to be simpler and less costly than that of ICE vehicles, 
this has not been the case for the early adopters. Costs 
and complexities are higher than anticipated. This might 

change as BEV adoption increases, but for now there are 
challenges. 

The cost of downtime is one element of maintenance-
related problems. Towing is expensive, and a flatbed 
truck is often needed to tow the BEV. Problems can be as 
simple as the vehicle running out of charge and needing 
to be towed. Often it is hard to get an experienced and 
knowledgeable technician to repair the BEV. In some 
cases, OEM engineers have been flown in to diagnose 
a problem and assist in the repair. In addition, the OEMs 
need to increase parts availability so that when a problem 
occurs, it can be diagnosed and the part replaced quickly.

As anticipated, tire wear on BEVs appears to be higher 
than on ICE vehicles. It is believed to be the result of 
regeneration and high torque.

Absorbed Glass Mat (AGM) batteries: Did you know that 
AGM batteries are on BEVs? These are needed to power 
the vehicle’s electronics. Penske is finding that these 
batteries are draining faster than what was anticipated 
because of the number of computers that need to be 
powered when the vehicle is off, and this drains the 
batteries fast.

Penske sees itself as a lead adopter of BEVs. Its unique 
business model has provided value to its customers 
and allowed the company to gain experience on a large 
variety of vehicles and chargers. The company says it will 
continue to build this capability and excellence.

Penske has a 90+% first-time charging success rate. This achievement is especially noteworthy given the diversity 
of vehicles and variety of OEMs at Penske facilities.
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ABOUT RMI
RMI is an independent nonprofit founded in 1982 that transforms global energy systems through market-driven 
solutions to align with a 1.5°C future and secure a clean, prosperous, zero-carbon future for all. We work in the world’s 
most critical geographies and engage businesses, policymakers, communities, and NGOs to identify and scale energy 
system interventions that will cut greenhouse gas emissions at least 50 percent by 2030. RMI has offices in Basalt and 
Boulder, Colorado; New York City; Oakland, California; Washington, D.C.; and Beijing.

ABOUT NACFE
The North American Council for Freight Efficiency (NACFE) works to drive the development and adoption of efficiency 
enhancing, environmentally beneficial, and cost-effective technologies, services, and operational practices in the 
movement of goods across North America. NACFE provides independent, unbiased research, including Confidence 
Reports on available technologies and Guidance Reports on emerging ones, which highlight the benefits and 
consequences of each, and deliver decision-making tools for fleets, manufacturers, and others.  NACFE  partners 
with RMI on a variety of projects including the Run on Less demonstration series, electric trucks, emissions reductions, 
and low-carbon supply chains. 

NORTH AMERICAN COUNCIL FOR FREIGHT EFFICIENCY

ABOUT US

ABOUT RUN ON LESS BY NACFE
Run on Less is a biennial demonstration showcasing advancements in freight efficiency. The event takes place over 
the course of three weeks and has fleets across North America moving freight in their normal operations to show how 
it is possible to operate efficiently with today’s technologies. Each truck in the Run is outfitted with a telematics device 
allowing NACFE to track key metrics.

The first Run took place in 2017 and featured seven fleets that averaged 10 MPG in long-haul routes over the course of 
the Run. Run on Less Regional, held in 2019, featured 10 fleets that averaged 8.4 miles in regional haul routes during 
the Run. Run on Less – Electric, held in 2021 featured 13 trucks operating electric vehicles on real routes carrying real 
freight. Run on Less – Electric DEPOT featured 10 fleets with 15 or more electric trucks at a depot. 

GET INVOLVED
NACFE could use the assistance of fleets, manufacturers and other trucking industry stakeholders in improving 
freight efficiency. Become a part of this exciting opportunity.

Learn more at www.nacfe.org or contact Mike Roeth at mike.roeth@nacfe.org

http://nacfe.org
mailto:mike.roeth%40nacfe.org?subject=
https://x.com/NACFE_Freight
https://www.facebook.com/NACFE
https://www.youtube.com/@RunonLess
https://runonless.com/
https://x.com/RunOnLess
https://www.facebook.com/NACFE
https://www.linkedin.com/company/north-american-council-for-freight-efficiency
https://www.youtube.com/@NACFE
http://nacfe.org
https://x.com/RockyMtnInst
https://www.facebook.com/RockyMtnInst
https://www.linkedin.com/company/rocky-mountain-institute/posts/?feedView=all
https://www.youtube.com/@RockyMtnInstitute
https://rmi.org/

