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Abstract

As a fuel cell converts the chemical energy of the fuel cell into electrical energy by electrochemical reaction,
the fuel cell system is uniquely integrated technique including fuel processor, fuel cell stack, power conditioning
system. The residential fuel cell-PCS(Power Conditioning System) needs to convert efficiently the DC current
produced by the fuel cell into AC current using single-phase DC-AC inverter. A single-phase DC-AC inverter
has naturally low frequency ripple which is twice frequency of the output current. This low frequency(120Hz)
ripple reduces the efficiency of the fuel cell.

This paper presents notch filter with IP voltage controller to reject specific 120Hz current ripple in single-phase
inverter. The notch filter is designed that suppress just only specific frequency component and no phase delay.
Finally, the proposed notch filter design method has been verified with computer simulation and experimentation.
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Vac : The grid ac voltage [V]

Iac : The grid ac current [A]

Vdc : The inverter dc-link voltage [V]
Idc : The inverter dc-link current [Al]
Pdc : The inverter input power of dc side

Pac : The inverter output power of grid
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Table 1. The depth of the notch filter according to
the value of d
fo d c depth
G, 120Hz | 0.1 1.0 -20dB
G, 120Hz | 0.05 1.0 -26dB
G, 120Hz | 0.01 1.0 -40dB
G, 120Hz | 0.005 1.0 -46dB
G5 120Hz | 0.001 1.0 -60dB
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Fig. 2 The bode plot of notch filter according to d
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fo d ¢ |depth |witdh |QAIF
G,, |120Hz |0.001 |1.0 |-60dB |340Hz |0.35
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Fig. 3 The bode plot of notch filter according to ¢
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Fig. 5 Control block diagram of the grid-connected PCS
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Fig. 6 Simulation results of the V4. voltage waveform
without and with notch filter
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