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(A Study on the Effects of Inverter Ripple Currents to the Proton Exchange Membrane
Fuel Cell Stack by Using an Equivalent Impedance Model)
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Abstract

In this paper the effects of inverter ripple currents to the Proton Exchange Membrane Fuel Cell Stack
(PEMFCS) is analyzed by the impedance model. The proposed method employs the frequency analysis
technique to derive an equivalent impedance model of the fuel cell stack and the effects of the inverter ripple
current are investigated. The calculated results are then verified by means of experiments on commercially
available PEMFCSs. The experimental results show that the ripple current can contribute up to 10[%] reduction
in the available output power.
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Fig. 2. Experimental setup for the modeling of
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Palarization Curves of the Three Types of the
PEM Fuel Coll Stacks
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Table 3. Parameters of the equivalent circuit for
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Fig. 12a. SR 12 loaded by a constant load (18(AJ]}
Channel 1: PEMFCS voltage 10(V/div],
Channel 4 : PEMFCS current 10(A/div),
Channel 3 : Hydrogen flow rate 10(SLM/div],
Channel M : PEMFCS output power 500(W/div),
P, = 503.4(W)
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Fig. 12b. SR 12 Fuel cell terminal voltage and
the ripple current for : 120(Hz) ripple
current(17.3(A), peak to peak value) at
the DC operating point of 18(A), P, =
473.9(WJ}, Hydrogen flow rate :
7.18(SLM/min)(W)
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Fig. 12c. SR 12 loaded by a constant load
(18({A)) and a 120(Hz) ripple (18(A)
peak to peak)

Channel 1: PEMFCS voltage 10(V/div],

Channel 4 : PEMFCS current 10(A/div],

Channel 3 : Hydrogen flow rate 10{SLM/div),

Channel M : PEMFCS outputpower, 1(kW/div),
P, = 473.9(W)
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Fig. 13a. Nexa loaded by a constant load (35(A))
Channel 1: PEMFCS voltage 10(V/div),
Channel 4 : PEMFCS current 20(A/div),
Channel 3 : Hydrogen flow rate 10{SLM/div),
Channel M : PEMFCS output power 2(kW/div).
P, = 1021.6
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Fig. 13b. Nexa Fuel cell terminal voltage and the
ripple current for : 120(Hz) ripple
current (30.2(A), peak to peak value)
at the DC operating point of 35(A}, P,
= 967.6{WJ, Hydrogen flow rate :
11.74(SLM/min).
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Fig. 13c. Nexa loaded by a constant load
{35{A}) and a 120{Hz} ripple (30.2(A}
peak to peak)

Channel 1:PEMFCS voltage(10V/div},

Channel 4 : PEMFCS current(10A/div),

Channel 3: Hydrogen flow rate(10SLM/div],

Channel M : PEMFCS output power, (2kW/div],
P, = 967.6{W)
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