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Development of a New On-line state Estimation Method
in PEMFC using Parameter Estimation
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Abstract >> The development need of new renewable energy is more and more important to resolve exhaustion
of chemical fuels and environmental pollution. Polymer electrolyte membrane fuel cell has been widely studied
to the extent that it can be used commercially. But there are many problems to be solved. One of them is to
enhance the stability of fuel cell stacks. This paper proposes a new fault diagnosis method using Least Square
Method (LSM) which is one of parameter estimation methods. The proposed method extracts equivalent circuit
parameters from on-line measurements. Parameters of the circuit are estimated according to normal and abnormal
states using simulation. The variation of parameters estimated in each states enables the estimation of state in
fuel cells. Thus the LSM presented can be a suitable on-line parameter estimation method in PEMFC.
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Nomenclature ¢ : known quantities

0 : unknown parameter vector

Rm : membrane loss, Q LSM : least square method

R. : activation loss, Q f; : sampling frequency, kHz

Ca : double layer capacitor, F NOD : number of data

W : concentration loss

E(t) : open circuit voltage 1M =

Vi(t) : stack voltage

¢ ' : backward shift operation 7)z0] st ai drol 17k Aol 7 Bke
A&l CO B A 41k 5o ofF] 7HA] 244
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Fig. 2 Simplified Randles cell circuit
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Table 1 Circuit known parameters

Items R, R, (o £ NOD

Values 0.03 0.06 0.5 1 1000
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Fig. 3 Parameter estimation using sine wave
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