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Abstract: Solid oxide fuel cell (SOFC) is a new type of power generation device with multiple input and
output, strong coupling and nonlinear. The estimation of internal state variables of SOFC will help to un-
derstand the operation process of practical SOFC and design the efficient controllers. In this paper, the
state of SOFC is estimated by using Kalman filter algorithm. The discrete time state space model of SOFC
is established through deep analysis of its power generation principle. The Kalman filter algorithm is used
to estimate the pressure value of each gas inlet side of SOFC,and the estimated value is substituted into
the output voltage equation to estimate the voltage of SOFC at the next moment. MATLAB/Simulink simu-
lation results show that the errors between the estimated values and the real values of hydrogen, oxygen
and water vapor pressures are 0.425 x 10°,0. 141 x 10° and 0. 364 x 10’ Pa respectively, which are far
less than the errors between the measured values and the real values of each gas pressure of 1.479 x 10°,

1.165 x10° and 1. 155 x 10° Pa. At the same time, the estimated value of SOFC output voltage is more
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consistent with the change of the real value,which verifies the validity and real-time performance of Kal-

man filter algorithm in SOFC state estimation.

Key words: solid oxide fuel cell,Kalman filter, state estimation, inlet pressure
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