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Abstract

The available power generated from the FC power plant may not be sufficient to meet sustained
load demand, peak demand or transient events. An supercapacitor bank(SCB) can supply a large burst
of power, but it cannot store a significant amount of energy. The combined use of FC and SCB has
the potential for the better energy efficiency, reducing the cost of FC technology and improved
dynamic response. In this paper, A single PEMFC and PEMFC operated in parallel with a SC bank are
presented, A new dynamic model of PEMFC system, the converter and controller has been developed
for stand-alone applications. The simulation results are presented using Matlab/Simulink, and
SimPowerSystems environments. It is confirmed that the results show a good performance and stable
DC-link voltage for proposed dynamic and mathematical models developed for the combined FC/SCB.
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Table 1. SCB parameters
UC parameters Value
Capacitance [F] 165
Internal series resistance (dc) [mU] 6.1
Leakage current [A] 0.0052, 72 h, 25 C
Operating temperature 40 Cto 65 C
Voltage [V] 486
Short-circuit current [A] 4800
Power density [W/kg] 7900
Energy density [Wh/kg] 381
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Table 2. Parameters of PEMFC and Controller

PEMFC Parameters

Values

Activation voltage constant (B)
Activation voltage constant (C)
Conversion factor (CV)
Faraday’s constant (F)
Hydrogen time constant
Hydrogen valve constant
Hydrogen - xygen flow ratio
Kr constant =No/4F
No load voltage (Eo)
Number of cells (No)
Number of stacks (NS)
Oxygen time constant(t02)

Oxygen valve constant(kO2)

FC system internal resistance(Rohm)

FC absolute temperature(T)
Universal gas constant (R)
Utilization factor (U)
Water time constant(tH20)
Water valve constant(KH20)

0.04777 [A1]
0.0136 [V]
2
96484600 [C/kmoll
337 [s]

422 105 [kmol/(atm )]
1.168
22802107 [kmol/(s A)]
08 [V]

8
1
6.74 [s]
211x105 [kmol/(atm s)]
0.00303 [U]
343[K]

831447 [J/(kmol K)]
08
18418 [s]

7,716 106 [kmol/(atm s)]
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