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The Vanguard Commercial Lithium Ion 
Battery pack was developed specifically 

for the 0.5-20 kWh power range.

BRIGGS & STRAT TONAs electrification continues 
to advance in the heavy 
equipment and vehicle 
industries, so do the battery 

technologies available to power them. 
With these new batteries have come 
increases in power output as well as 
new applications in which they are 
employed.

Nikola Motor Co., for instance, 

announced in November 2019 it was 
introducing a new battery technology 
with energy density of 1,100 watt-
hours per kg on the material level 
and 500 watt-hours per kg on the 
production cell level. The prototype of 
this battery removes binder material 
and current collectors, enabling more 
energy storage within the cell.

Use of the battery in Nikola’s battery 
electric trucks 

could enable 
them to 

drive 800 mi. 
(1,287.5 km) fully 

loaded between 
charges, and reduce 

their weight by 5,000 
lbs. (2,268 kg) compared 

to the competition if the 
same battery size was kept. 

Nikola’s hydrogen-electric fuel 
cell trucks could surpass 1,000 

mi. (1,609.3 km) between stops and 
top off in 15 minutes.

Mourad Chergui, Product Manager at 
Delta-Q Technologies, says battery tech-
nology has reached a point at which it 
allows heavy equipment to have the 
same duty cycle—typically an 8-hour 
shift—as traditional power sources.

CASE Construction Equipment’s 
recently introduced fully electric 
backhoe loader, the 580 EV, is pow-
ered by a 480V, 90 kWh lithium-ion 
battery pack which supports most 
common 8-hour workday applications 
on a single charge.

Advancements like these show 
battery technologies are overcoming 
many of the concerns regarding range 
associated with electric vehicles and 
equipment.

More manufacturers enter  
the battery space
Development of electric powered 
equipment and vehicles will continue 
to increase in the coming years. As 
such, over the past several years many 

component manufacturers have begun 
diversifying their product portfolios to 
include batteries.

Webasto—prob-
ably best known 
for its heating and 
cooling prod-
ucts—intro-
duced in No-
vember 2019 
its commercial 
vehicle (CV) 
Standard Battery 
System. Designed 
for scalability and 
configuration 
flexibility, the battery pack provides 
35 kWh of energy and allows up to 
10 packs to be combined to provide 
enough power for larger equipment 
applications.

Josh Lupu, Director of Marketing at 
Webasto, says the company started 
investing in high voltage technology 
around 2010 due to the increased 

interest and future growth it was 
seeing in regards to hybrid and electric 
vehicles. “We created the high voltage 

heater. That was 
our first entry 
into e-mobility 
or the electric 

powertrain,” 
he says. “That 
was the start 

of Webasto 
diversifying into 

non-combustion 
powertrains.”

In 2016, the 
company started 

developing charging stations and 
acquired a charging station company 
in 2017, which is also when it started 
developing the CV battery system. It is 
a nickel rich NMC (nickel manganese 
cobalt) prismatic cell battery. Webasto 
chose the NMC chemistry because it 
provides high energy density as well 
as a long life. “We have a lifetime of 

3,000 cycles or 8 years,” says Lupu. 
“This means if you fully discharged the 
battery if it was at 100%, and then fully 
charge it back up to 100%, you could 
do that every day for 8 years.”

He says in reality that is not how peo-
ple will use the battery; no one usually 
fully discharges and recharges it, but it’s 
been verified that it can withstand that 
type of use. “It’s very robust and made 
for extreme use cases,” adds Lupu.

Briggs & Stratton is one of the latest 
engine manufacturers to announce its 
entry into the battery development 
market. “We’ve identified that there’s a 
gap in the marketplace of people that 
are powering units anywhere from 
0.5 kWh up to 20 kWh,” says Christine 
Davison, Senior Manager Marketing, En-
gines & Power at Briggs & Stratton. “We 
believe there’s a big opportunity there.”

She says there are some manufactur-
ers offering lead acid batteries in that 
power range, but not lithium-ion tech-
nology. The company wanted to offer a 

Advancements  
in Battery Systems  
are Increasing

RIGHT: The Vanguard battery comes with the battery 
management system as well as the controller and charger, 
offering a complete package for OEMs.

Continued developments in battery technology are bringing 
about higher power capabilities and additional use cases in 
the heavy equipment industry.
by Sara Jensen

BRIGGS & STRAT TON

The first demonstration of 
the Vanguard battery is 

on an ARGO J8 unmanned 
ground vehicle.

RIGHT: The Vanguard 
battery comes with the 

battery management 
system as well as the 

controller and charger, 
offering a complete 

package for OEMs.

DELTA-Q TECHNOLOGIES
The RQ350 is 

Delta-Q’s smallest 
and lowest powered 

charger at 350W.
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company does all of the assembly and 
testing of the battery system which 
helps reduce development time and 

costs for equipment manufacturers. 
“Putting together the battery cell 

module and integrating it with 
the charger, battery manage-

ment system, controller and 
motor is really where we 

deliver value because 
we’re bringing that 

whole system to-
gether to work,” in 
the OEM’s applica-

tion, says Davison.
Webasto also pro-

vides a complete system 
consisting of the battery 

and vehicle interface box 
(VIB) which Lupu says is the 

brains of the system; it will load 
balance, houses the charging inter-

face, constantly monitors the cells and 
keeps everything in a safe operating 
range. Proprietary software developed 
in-house by Webasto is used in the 
VIB to recognize how many packs are 
hooked up and if they’re being run in 
parallel or series.

Lupu says the same box and packs 
can be run at 400V if connected in par-
allel or at 800V if connected in a series. 
“That’s significant because it allows 
the manufacturer to be flexible in their 
design process.”

It also prepares OEMs for the future 
because Webasto knows voltages 
will start to increase in the coming 
years. Right now, 400V is the norm 
for high-voltage electric powertrains. 
But Lupu says that in the near future it 
will rise to 800V, with many manufac-
turers already developing systems in 
this power range. “When you do that, 

flexible 
lithi-

um-ion solu-
tion for this 

power range, and 
so developed the Vanguard Commer-
cial Lithium Ion Battery pack.

In addition, the company saw where 
the markets it serves were heading in 
the coming years and wanted to posi-
tion itself to be more agnostic about 
the types of power systems it offers.

Key markets it is looking at for the 
battery pack include construction, agri-
culture and traditional outdoor power 
equipment such as lawn mowers. 
Equipment that would be used inside 
a building would benefit from using 
it to protect the health and safety of 

workers 
as there 

would be 
no exhaust fumes emitted as 
would otherwise be the case 

with a gas engine.
Davison says the system is 

customizable to an application. “Al-
though we first launched with a 5 kWh 
48V pack, as we move forward, and as 
more products and more customers 
are being developed, those packs can 
be customized to an application.”

She notes that an advantage of 
Briggs’ technology is that it only uses 
the power that is needed for a specific 
application. “You’re not using anything 
extra, you’re not paying for power you 
don’t need, which is a huge advantage 
for the OEMs we will be working with,” 
says Davison.

A complete, modular system
Creating a system which is modular and 
can be customized to an application is 
beneficial for OEMs looking to develop 

electric vehicles. Having the ability to 
choose how many battery packs to use 
in a machine based on its power needs 
helps ease their design process.

Lupu says Webasto’s is a plug and 
play system which reduces devel-
opment time, cost and resources for 
OEMs. “We’ve had several customers 
want to use this system because they 
can have one supplier, one battery 
pack that they can use across their full 
product line. They can use one [battery 
pack] on this piece of equipment, two 
on another piece of equipment, and 
10 on yet another, which significantly 
simplifies their R&D.”

Providing a complete system is also 
a key aspect. Davison says the Van-
guard battery comes with the battery 
management system—which ensures 
all components work together properly 
and safely—as well as the controller 
and charger.

In addition, she says Briggs & Strat-
ton is able to help OEMs with the de-
sign and integration of the battery. The 

Diversifying Power Options

While electric powered systems continue 
to advance, many in the heavy equipment 
industry agree that traditional diesel- and 
gas-powered engines are not going away any 
time soon. “We believe gas engines are going 
to be around for a really long period of time,” 
says Christine Davison, Senior Manager Mar-
keting, Engines & Power at Briggs & Stratton.

Battery technology is still in its infancy, 
she says, and there are many challenges yet 
to overcome, such as run time and quick 
charging capabilities.

 But like many companies, Briggs & Strat-
ton also knows there is a need to diversify 
power source options. “The beauty of what 
Briggs & Stratton does is we can provide 
products that complement each other to 
help customers get their jobs done,” says 
Davison. Customers could have some ma-
chines in their fleet which use engine power 
and others operating on battery power to 
meet their various needs. “So, it’s kind of a 
one stop shop from a power [perspective].”

WEBASTO

WEBASTO

ABOVE: Webasto chose a nickel manganese cobalt 
battery chemistry because of the high energy 
density and long life provided.

RIGHT: Battery production at a Webasto 
facility.

BELOW: The Webasto CV Standard 
Battery System can be scaled to 
provide the power necessary for a 
range of equipment types.
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“When an OEM 
converts from a 

lead acid to a lithium 
battery, the vehicle 

and battery is much 
lighter”

Mourad Chergui, Product Manager at Delta-Q Technologies

Chergui notes the lawn and garden 
segment, particularly mowers, is 
rapidly adopting battery technology. 
He says in the last 3 years the compa-

ny has seen a huge shift from gas 
to electric in this segment which 

helped trigger the company to 
develop its latest chargers.

Global emissions reg-
ulations and efficiency 

improvements will con-
tinue to drive devel-

opment of electric 
power systems—

and thus battery 
technology—in 

the coming years. 
“We’re going to see a 

lot more normalization 
of electrification and a 

lot of the components are 
going to be driven toward 

[becoming] a commodity 
item,” says Kevin Rhodes, Chief 

Engineer of Electrification at AVL. 
“That’s important because right 

now, a lot of things have to be custom 
made.”

He believes a lot of components 
such as chargers and inverters will 
become standardized as power levels 
and use cases become more normal-
ized. This will help drive down costs. 
He believes it will be the same with 
battery technology, which is currently 
a large cost driver of an overall electric 
powered system.

 Rhodes says more battery chem-
istries will continue being developed 
and more manufacturers will get into 
the battery space. “I think right now is 
really a great time to get into that space 
because it’s just going to continue 
moving very rapidly. And if you’re not 
getting on board with it right now, as a 
company, you’re going to be left behind 
to some extent, and you really need to 
at least be advancing your knowledge 
of that and be ready for the changes 
that are going to be coming in the next 
5, 10, 20 years,” he concludes. |

integration of battery chargers into a 
piece of equipment. On-board charging 
makes it easier for end users to charge 
the machine anywhere instead of 
having to go back to a home base and 
charge for several hours overnight, 
which Chergui says is typical with lead 
acid batteries. “I would attribute [the 
shift] to the emergence of lithium bat-
tery applications which require higher 
input rates,” he adds. “Having the 
equipment on board is definitely the 
way to go.”

Growing use of lithium 
batteries lead Delta-Q to 
develop its latest charger, 
the RQ350, which is the 
company’s smallest 
and lowest powered 
charger at 350W. 
“When an OEM 
converts from a 
lead acid to a 

lithium battery, the vehicle and battery 
is much lighter,” explains Chergui.

The lithium battery is 20-30% more 
efficient, and thus smaller than its 
lead acid counterpart which allows 
the charger to be smaller and more 
compact, as well. Because of this, their 
use in various off-road applications—
particularly compact equipment—is 
growing.

ENABLING 
AUTONOMOUS 
MINING

  For open pit and 
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   Accurately and safely 
guiding self-driving trucks

  Operating under the most 
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  Hands-on approach to 
customized solutions
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huge install base operating 
24/7/365
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Development of the RQ350 came 
about due to increased conversion to 

lithium-ion batteries which could use a 
smaller charger.

you’re able to achieve more power with less current, 
which means you’re running cooler, can use thinner 
gauge wire and can charge the system faster,” he 
explains.

The VIB has provisions for both the standard 
240V AC , level 2 charging (J1772) and DC fast 
charging, says Lupu. “It is completely up to 
the manufacturer which they choose to 
use in their application.”

Webasto’s battery is liquid cooled; 
coolant paths within the battery 
enclosure use a 50/50 water 
glycol mix to cool it. Lupu says 
manufacturers can choose 
to use one of Webasto’s 
many battery cooling 
systems, one of which was developed 
specifically for the CV Standard Battery. 
It is an all-in-one heating and cooling 
system capable of cooling the battery 
system with a capacity of 5 kW. Liquid 
heating capacity is in the range of 7-10 
kW and provided by the company’s 
high-voltage heater. Sensors continu-
ously monitor the temperature of the 
battery cell and command the use of 
heating or cooling to keep the system 
in a safe operating range.

Integrated battery charging
In talking with OEMs and end users, 
Chergui says there is a drive toward 
having less maintenance on batter-
ies. As such, they are wanting higher 
power levels, faster charging as well 
as the ability to utilize public charging 
infrastructure.

Regarding charging technology, 
he says the trend is moving toward 
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CASE’s electric 
backhoe-loader 

is powered by 
a 480V, 90 kWh 

lithium-ion 
battery pack that 

can be charged 
by any 220V/

three-phase 
connection.


