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ABSTRACT

An ultra capacitor has been utilized as a back up
power source to give the Honda fuel cell vehicle
acceleration performance rivaling that of a conventional
vehicle. To control the difference in voltage between the
two power sources at system start-up or takeoff from
idling stop, a VCU (Voltage and current Control Unit)
has been set between the fuel cell and the high-voltage
device for the traction motor. The VCU charges the ultra
capacitor gradually by chopping control of the current
from the fuel cell equalizing the voltage of the fuel cell
and the ultra capacitor. This prevents the occurrence of
over-current at system start-up or takeoff from idling
stop. When the ultra capacitor is being charged with
regenerated braking energy, chopping control of the
current from the fuel cell by the VCU electrically
separates the fuel cell and the ultra capacitor, and the
current from the fuel cell is restricted. This enables the
energy provided by regeneration to be utilized for
charging the ultra capacitor.
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Fig. 1 Comparison of power density of Ni-MH battery

and ultra capacitor

Table 1 Comparison of system configurations

. ) . High-voltage Transmission Braking Power
Basic configuration S - 4
distribution system efficiency regeneration performance
Capacitor-
assisted el Not required High Yes Ir_lstantaneous .
stack high-power assist
system
Ultra
capacitor
Battery- High-voltage [__| Fuel cell Medium
assisted control device stack Required (Losses of high- Yes Power assist
system f voltage controllers)
Battery
Fuel cell . Power and
direct- n Euel cell Not requwed‘ . responsiveness
Traction (Startup device High No
supply stack . depend on fuel
required)
system cell stack
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Fig. 2 System diagram of VCU and high-voltage devices
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Fig. 3 Diagram of VCU current control mode
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Fig. 4 Voltage and current profiles of fuel cell and
ultra capacitor at start-up
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Fig. 5 Voltage and current profiles of fuel cell and
ultra capacitor when driving from idling stop
mode
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Fig. 6 Voltage and current profiles of fuel cell and
ultra capacitor in regeneration mode
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