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The power of electrification
HYBRID AND FULL-ELECTRIC SOLUTIONS FOR TELESCOPIC HANDLERS CAN HELP 
REDUCE EMISSIONS WHILE OFFERING EXTENDED VEHICLE FUNCTIONALITIES 

Carraro considers vehicle electrification as a 
significant opportunity to limit emissions 

without reducing productivity and efficiency. To 
support this technology transition the company has 
founded a dedicated division, e-Power Systems, 
focused on the development of the digital and 
electronic products and services, which integrates 
and completes the existing product offering.

The ePower electrification process defines five 
macro-phases in order to minimise designing and 
material costs then emphasising virtual activities. The 
process starts with three simulation steps: vehicle 
mission definition, components and architecture 
identification and performance simulation. Only in 
the last two phases are real objects realised in order 
to complete the components bench tuning and 
testing and the last step: vehicle testing. 

Digital twin
All data coming from the vehicle are acquired to 
have a clear definition of all the working cycles and 
system performances. After this, the simulation 
tool developed from ePower can create the digital 
twin where the most important parameters (eg. 
tractive effort, fuel consumption) are mapped. 

The real electric process can now start based on 
the ePower library where all the key components 
are already built and available for any simulation 
loop. The library allows ePower engineers to tune 
all the major parameters in order to obtain different 
results according to level of customization. 

The telescopic handler is one the most 
interesting vehicles for the electrification process 
due to its size and duty cycle. It’s also becoming 
very attractive thanks to the wide range of 

ABOVE: Vehicle parameters are listed in order to 
identify the size and the general performances of the 
current diesel engine telescopic handler

applications from agriculture to construction 
equipment. Using the aforementioned process, 
ePower developed two different solutions suitable 
for hybrid and full-electric architectures on the 
same telescopic handler platform.

Hybrid solution
For the hybrid version, the Carraro proposal is based 
on Hybrid Range Extender where a downsized 
18kw combustion engine is used at constant speed 
(best efficiency point) in order to support an electric 
generator. The traction mission is achieved thanks 
to the connection of a 40kw peak power eMotor 
and  a dedicated dropbox (eTB220) able to supply 
front and rear axle. 

A 10kwh Lithium battery and an additional 
eMotor for hydraulics support full electric 
operations, where the power demand is limited, for 
at least two hours. The P3 solution is supplied @96V 
minimizing safety impacts, cost and complexity. 
The achievable cost fuel saving is in range of 20-
25% and it’s related to three main contributions: 

the downsize of the original 55kW diesel engine, 
increased efficiency during all the impulsive 
transition and full-electric operations  

The vehicle cost increase for this solution is 
estimated to 8-10% and it will be compensated 
along the entire vehicle life with a final total cost 
of ownership (TCO) saving of 1-2%. The main 
advantages are related to the extended vehicle 
functionalities, notably precise traction control, 
noiseless operations along full-electric and reduced 
noise during hybrid and limited maintenance.

Electric savings
For the full electric version the proposed solution 
is a P4 architecture where both the axle are 
independent and leaded from an integrated 40kW 
peak electric motor; any dropbox is present into 
the vehicle with significant advantages in term 
of layout. An additional electric motor for the 
hydraulics services is present together with an 
increased 25kWh Lithium Battery to support the 
permanent full-electric operations. 

The vehicle cost increase for this solution is 
estimated to 15% and will be compensated along 
the entire vehicle life, reaching a final TCO saving 
of 3-6% thanks to the achievable cost fuel saving 
of 45-50%. 

The main advantages are related to the extended 
vehicle functionalities and include precise traction 
controls, noiseless operations, limited maintenance 
and compact layout, in other words able to fit with 
already existing vehicle platforms. iVT
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Vehicle Specification
Operating weight 5000kg

Max. permissable weight 7770kg

Power 55,4kW

Max torque 300Nm

Tration force 38kN

Wheel radius (rolling) 455mm

Max vehicle speed 26 km/h


