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The world is witnessing a massive 
urbanisation process, particularly in 

developing nations. It has been estimated that 
by 2050, 70% of the global population will live 
in urban areas. This calls for new buildings, 
new infrastructures and therefore new 
maintenance. All of this boosts the demand  
for new compact construction equipment 
across the world. 

Meanwhile, new and more stringent global 
regulations for lower or locally zero emissions 
are coming into force. They represent the 
fundamental growth drivers for electric hybrid 
or full electric vehicles. 

The electrification in construction 
equipment is gaining momentum, mainly in 
the compact vehicles. There are three main 
reasons for this: their mission profile and 
prevalent use in low emission and low noise 
areas; that electrification is easier and more 
economically accessible for such vehicles, 
considering their limited energy and power 
demand; and the realistic possibility for them 
to offset the electric powertrain cost through 
the significative reduction of the vehicle TCO, 
making the investments for those solutions 
economically sustainable. 

Surfing the electric wave 
ONE COMPANY OFFERS COMPREHENSIVE PRODUCT DRIVELINES FOR ELECTRIC 
MACHINES, AND HAS EVEN CREATED A NEW DIVISION TO SUPPORT THE  
TRANSITION TO ELECTRIFICATION

Carraro’s approach to electrification
Carraro offers a comprehensive product 
drivelines portfolio for all the most popular CE 
Machines, such as backhoe loaders, tele boom 
handlers, compact wheel loaders and small 
wheel loaders, wheel excavators and soil 
compactors. In addition to this, Carraro is able 
to develop innovative solutions for further 
vehicles applications. Thanks to its wider 
competence base, Carraro recently introduced 
to the market dedicated powertrain solutions 
for the most requested hybrid and electrical 
architectures from P0 to P4 (see image right). 

To support the transition to the 
electrification Carraro founded a dedicated 
engineering division: e-Power Systems. The 
division is focused in the development of the 
digital and electronic products and services 
portfolio, which integrates and completes the 
Carraro existing product offering. 

The competences of the e-Power System 
Division range from the complete powertrain 
simulation to the whole system design, 
development and supply, with the aim to offer 
customised and optimised solutions. Designing 
simultaneously the mechanical and the 
electrical system modules grants the definition 
of most suitable solution per each application. 

Gearboxes, motors, inverters, batteries with 
BMS and the ECU with dedicated and 
customised SW are designed or selected to 
obtain the best overall system performance per 
each specific application.

Equipment electrification 
In the electrification process the key aspect is 
achieve the best energy management solution 
based on the mission profile, without 
penalising the vehicle performances. To obtain 
the best results it’s pivotal to start with the 
collection of the detailed vehicle duty cycle, 
which enables to build its powertrain digital 
twin. That approach is required for each 
vehicle function to be electrified: traction and 
work tools. 

Once validated the model of original ICE 
powertrain, it’s possible to run the simulation 
with several alternative solutions for hybrid or 
full electric powertrains able to match the 
original vehicle performance, offering 
interesting energy cost savings. The 
performance requirements, the space claim 
and the cost target define which solution fits 
better the specific application, either in high or 
low voltage. The energy cost savings are 
strictly related to the chosen system 

architecture: it’s possible to achieve from 
5-10% cost saving with semi-hybrid solutions 
up to more than 50% saving with full electric 
ones, always duty cycle dependent. The 
Carraro e-Power System Division is today 
capable of supporting the overall 
electrification process: from the duty cycle 
analysis up to the overall system design with 
powertrain module definition, including the 
most convenient battery chemistry based on 
the required vehicle use. 

Battery calculations 
Thanks to the detailed and verified simulation 

algorithm, Carraro’s solutions are capable of 
calculating the battery SOC and aging based 
on the vehicle working conditions, thus 
enabling the most convenient battery 
chemistry and size selection.  

Carraro considers as core powertrain 
modules the electrical machines, the inverters 
and the ECU. They have already established 
strategic cooperation to ensure the complete 
system supply to the OEM. For example, 
Carraro achieved energy savings of 55% in the 
vehicle operative life with the conversion of a 
four tonne CWL with ICE powertrain to a 
BEV version, thus granting both: the 

possibility to operate in ZEV areas and a good 
TCO reduction.

With its e-Power System Division, Carraro 
intends to complement its competence in 
traditional ICE powertrain with the recently 
developed electrical and digital skills to surf 
the electrical wave in the off-highway 
industry. iVT
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ABOVE: Carraro offers a comprehensive product 
driveline portfolio for all the most popular off-
highway machines

RIGHT: The company recently introduced dedicated 
powertrain solutions for the most requested hybrid 
and electrical architectures 
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