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The reduction of CO2 emissions as a measure to counter global warming has become an urgent task. Total 
global CO2 emissions have risen to 36.75 billion tons (FY 2016). Of that, the amount of CO2 emissions in the 
transportation sector, which includes motor vehicles, is 7.87 billion tons. That is 21.4% of total CO2 emissions. 
Breaking down the figure for the transportation sector, the amount for motor vehicles, which combines private 
automobiles and freight trucks, is 5.88 billion tons. This comprises 74.8% of the amount for the transportation 
sector, which is discharging 16.0% of total global emissions. 

In order to achieve zero CO2 emissions in this transportation sector, it will be essential to introduce vehicles 
that do not use fossil fuels but operate entirely by motor, meaning electric vehicles (EVs) and fuel cell vehicles 
(FCVs). EVs, however, face a number of major issues even today. Of those, the main issues are (1) driving 
range; (2) quantity of batteries installed (securing resources for materials, assuring production volume, disposal, 
etc.); (3) charging (difficulties, time waiting while charging, charger congestion, support for ultra-rapid charging, 
measures to counter heat generation, etc.); (4) infrastructure installation (number of charger units, securing area 
for installation, etc.); and (5) deterioration of driving performance (increase in vehicle weight, driving to avoid 
running out of battery power, etc.), among others. Moreover, heavy-duty trucks require high power output, and 
their full electrification to run only on installed electric energy will require installation of high-capacity batteries. 
This indicates that the shift to EVs faces numerous issues and is not thought to be readily achievable. 
For the present research, a dynamic charge system (DCS) that uses conductive charging from the side was 

devised and study of its application to passenger cars and race cars has been pursued. For the present research, 
attention has been further focused on resolution of issues with cargo vehicles, which account for a large part of 
CO2 emissions from the transportation sector. While electrification of heavy-duty trucks to make them into EVs 
has not been considered readily achievable, application to such trucks has been advanced. The present report 
describes the design, prototyping, and road testing results for heavy-duty trucks for DCS use with conductive 
charging from the side. 
In order to resolve the issues described above, the present research has been furthering DCS development. The 

key points for DCS development are the supply of electric power, transmission efficiency, safety 
(electromagnetic noise, foreign objects on the road surface, mixed operation on roads with motorcycles, etc.), 
convenience (positioning, ease in changing lanes, etc.), infrastructure installation and maintainability, and cost 
and related matters. From this perspective, a system of revolving point-contact from the side of the vehicle 
judged most advantageous was adopted. The total electric power supplied to a vehicle while in motion (battery 
charging power plus motor driving power) was made 450 kW or more (600 A at 750 V DC or greater) to ensure 
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it will be greater than the driving energy of the vehicle in motion and also be fully adequate for charging the on-
board batteries. 

This system is made up of the DCS infrastructure and the dynamic charging electric heavy-duty truck. The 
DCS infrastructure is made up of high-capacity lead storage batteries and the dynamic charging lane. The 
vehicle's side has the power collection arm, dynamic charging control unit (DCCU), instantaneous charging 
battery pack, and a typical EV system. 
In this research, the DCS that supplies power conductively from the roadside was applied to heavy-duty trucks, 

which had been considered problematic for a shift to EV. Advances were also made in expanding infrastructure 
technology with installation on curves and slopes. Multiple storage batteries were also installed and verification 
tests were conducted with actual vehicles. As a result: 
- 6×4 tractor prototype results yielded 930 km weight reduction (approximately 10%) in tractor weight 
   relative to the diesel engine base truck. 
- On-board battery capacity was also reduced to 1/10 of an EV truck that charges while stopped. 
- The feasibility of dynamic charging and control of it with charging power of 450 kW and vehicle speeds 
   up to 90 km/h on curved and uphill grade portions of a dynamic charge lane was successfully verified. 
Going forward, the aim is to achieve early practical application of this system while continuing to investigate 
the charging of multiple vehicles, increasing reliability and safety, optimizing infrastructure installation, 
methods for supplying electric power, and other such matters, with a view to deployment in society. 


