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Electric Drivetrain
Conversion Kit Could
Change the Economics

of E-Trucks

Have kit, will travel—once the batteries are hooked up. A look at Evolectric’s path to
“mass reproduction” of used, non-electric trucks.

he transition to electric vehicles is now almost inevi-

table, but it’s still uncertain how quickly it will hap-

pen. This is especially true when it comes to trucks.

They account for less than 5% of the vehicles on the

road but produce over 20% of the emissions from the trans-

portation sector, which currently accounts for more than
one-third of U.S. greenhouse gas emissions.!

This is of concern because the adoption of electric trucks

is expected to be slower than passenger vehicles, in part due

to their significantly higher cost (2X-3X than an equivalent
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diesel truck in 2023). And, even though theyre expected
to achieve cost parity within a decade,? trucks tend to have
much longer service lives, and they often stay on the road
even longer than passenger cars.

But what if there was a way to economically re-power
used trucks at a fraction of the cost of a new EV? If the
process could be economically done on an industrial scale,
could it help electrify the global transport fleet much sooner
than expected?

1. Evolectric is devel-
oping new technolo-
gies, business models,
and logistics strategies
that make it economi-
cally feasible to reman-
ufacture used diesel
trucks into “upcycled”
EVs. (Credit: Evolectric)
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2. The upcycling process, which involves stripping the donor truck of its existing ICE drivetrain, refurbishing the chassis and cab, and installing

a pre-engineered electric drivetrain, can be done in as quickly as two days. (Credit: Evolectric)

Evolectric’s Intended “Mass Reproduction”

Bill Beverley, Co-CEO & CTO at Evolectric, is in the
process of answering that question. While most of today’s
electric retrofits to date are being done on a one-off semi-
custom basis, Beverley and Co-Founder, Jakson Alvarez, are
developing the technologies, products, and logistics strate-
gies to support “mass reproduction” of existing commercial
vehicles (Fig. 1). Standardized retrofit kits are being used
to replace the worn-out diesel drivetrain and running gear
with an electric propulsion system in as little as two days.

They're in the final stages of tooling up a pilot reassembly
line where they plan to turn worn-out diesel trucks into like-
new vehicles with the same drivability and load capabilities,
but dramatically lower operating costs. On the green side of
the bottom line, electrifying a single truck can eliminate up
to 31 metric tons of emissions per year, plus avoiding rough-
ly 50% of the emissions created during the manufacture of
a new truck.

Evolectric’s initial focus is on several series of popular
mid-sized cab-over-engine trucks that include the Isuzu
N-series (payload class 4-6). Such trucks can be upgraded
using the same software-configurable e-powertrain kit. The
same kit could also be used to convert similar vehicles from
Hino and Mitsubishi, which share many common mechani-
cal characteristics.

Once remanufacturing of this first platform is in full
swing, the company says it expects to develop a similar solu-
tion for vehicles manufactured by American companies like
Freightliner, International, and Navistar.

Steps in the Retrofit Process

The retrofit process (Fig. 2) begins with removal of the
trucK’s old motor, cooling system, transmission, and part of
the electrical harness. The other controls (including brakes),
interior, and cabin systems are left intact but can be re-
freshed as needed.

Next, the original instrument panel is replaced with a

new simplified digital panel that includes EV-relevant in-
strumentation and controls. At the same time, the truck’s
original drivetrain forward of the rear axle is replaced with a
direct-drive unit that has the same speed range as the diesel
it replaces.

The drivetrain includes an ac induction motor made by
DANA and a proprietary controller developed by Evolectric.
The controller is unique because its model-based software
has a modular architecture that can easily accept upgrades
or be adapted to support different batteries and vehicle plat-
forms.

Controller that Collects

In addition to its functional flexibility, the controller has
been designed to collect operational data from the truck that
can improve its reliability and profitability for an individual
owner or a large fleet operator. The truck’s embedded intel-
ligence will be able to collect operational data for insurance
and finance partners and support value-add features such as
fleet telematics/intelligence and predictive maintenance, as
well as over-the-air software upgrades. Once in full produc-
tion, Evolectric expects to roll out additional features like
ADAS (limited driver assist and computer vision).

The controller’s flexible software architecture also enables
the company to take a modular approach to batteries. The
battery-management software can be easily configured to
work with products from several manufacturers and, in the
future, different battery chemistries.

Besides reducing the chance of supply-chain problems,
the vendor-independent architecture makes possible sim-
ple, reliable upgrades as better products become available.
At present, Evolectric is using lithium-iron-phosphate (LF)
batteries due to their longer life and ability to operate safely
under harsh conditions. The company already has signed
purchase agreements with two American vendors (located
in Michigan and Ohio) and one Chinese vendor (CATL)

(Fig. 3).
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3. The Evolectric retrofit kit consists of components developed by Evolectric and others supplied by partner companies. (Credit: Evolectric)

Calculating the Economics

Given the fact that these ubiquitous diesel cab-over trucks
comprise a significant fraction of the 335 million commer-
cial vehicles on the road today, Evolectric has access to a
very large and potentially lucrative market—if it can make
the economics work. Operators seeking to go electric can
send their vehicles in for re-powering and refitting for a cost
of roughly $85K. Or they can let Evolectric supply the donor
vehicle for $100K—much less than the $150K to $175K it
costs to purchase a comparable new electric truck.

While this is still higher than the average cost of a com-
parable new diesel truck (roughly $65K), Evolectric says the
extra expense is more than offset by their vehicles’ dramati-
cally lower operating costs. The company estimates that its
trucks will save operators $0.50 to $0.75 per mile in fuel
costs and thousands in annual maintenance costs.

In many cases, the savings will be so large that the pay-
back period for the conversion can be as low as two years
of the truck’s 15- to 20-year operational life. And as battery
costs continue to drop and the economies of scale begin to
kick in, the company anticipates that the cost of an electric
conversion should eventually drop to around the cost of a
new diesel truck.

References

1. “Medium and Heavy Trucks Account for About a

Quarter of Highway Vehicle Fuel Use,” Vehicle Technologies
Office, November 2016.

2. The U.S. Department of Energy (DOE) recently re-
leased a study showing that by 2030, nearly half of medium-
and heavy-duty trucks will be cheaper to buy, operate, and
maintain as zero-emissions vehicles than traditional diesel-
powered combustion engine vehicles.

I=°LEARN MORE @ electronicdesign.com | 3


https://www.energy.gov/eere/vehicles/fact-951-november-14-2016-medium-and-heavy-trucks-account-about-quarter-highway
https://www.energy.gov/eere/vehicles/fact-951-november-14-2016-medium-and-heavy-trucks-account-about-quarter-highway
file:///C:\Users\rengelke\Desktop\.%20%20https:\www.energy.gov\articles\doe-projects-zero-emissions-medium-and-heavy-duty-electric-trucks-will-be-cheaper-diesel
file:///C:\Users\rengelke\Desktop\.%20%20https:\www.energy.gov\articles\doe-projects-zero-emissions-medium-and-heavy-duty-electric-trucks-will-be-cheaper-diesel
http://?Code=UM_EDPDF
http://www.electronicdesign.com?code=UM_EDPDF

