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This is the maximum current flowing in the switches and the diodes that constitute the HFI; these
devices must sustain the maximum voltage V.

4.1.2. Grid Diode Rectifier

According to the conventional functioning of a full bridge diode rectifier, the capacitor Cyyy is
discharged by the iyr current along the full grid period Ty and every half of Ty it is recharged for a
short time interval by a pulsating current flowing in the diodes of the GDR. Oscillations of igr; around
its average value Igr; have a frequency much higher than that of the recharging current and hence
their effects on the voltage Vyry are neglected. Nevertheless, Viyr; is subjected to a ripple AVyr having
twice the grid frequency and originated by the pulsations of the recharging current. By allowing AVyry
to be 5% of Vyry and under the hypothesis of Cyr; being recharged in a time span negligible with
respect to Ty, Cypy is sized using the relation

T Inp

—= = 8.04 mF 1
> Vi 8.04 mF, (15)

Chrr =
obtained equating the allowed AV to the voltage decrease across Cyyy originated by the constant
discharging current Iyr in the time interval T,.

4.2. Pickup Side Conversion Stage Sizing

The resonance condition of the pickup forces the current i, to flow in the HFDR for the full supply
period and alternatively maintains in conduction one of the pair of diodes in the opposite legs of
the HFDR tus periodically reversing the connection of Cg, to the input terminals of the HFDR. Then,
voltage vy, is a square wave whose amplitude, because of the voltage drop across the diodes of the
HFDR, is a little higher than V. The resonance nullifies the first harmonic component of the voltage
across the L,-C,, series so that the voltage v, induced across the pickup coincides with first harmonic
component of v, and both have the peak amplitude

Vy=Va1= 14 =871V, (16)
Me T
with the coefficient 1/ accounting for the voltage drop across the diodes.
The HFDR output current i, is obtained by rectification of iy, which is sinusoidal. The alternate
component of iy.,,; flows in capacitor C, while its average value I, coincides with the average
chopper input current Iy, ;, and can be expressed as the ratio of Py to Vy,

1 Pry
Idr,out = Ich,in = — =50.2 A. (17)

Ne Vien

In this case, 1/1. accounts for the not ideal efficiency of the chopper.
From Equation (17), the peak amplitude of iy, results in

2 Tt

I = Slarou 2 788 A. (18)

4.2.1. Chopper

When the battery is discharged, EV DC bus voltage is minimum and the average current at the
chopper output reaches its maximum value

Ppy

~ 86.1 A. (19)

Ich,out,max = -
b,min





















