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T Important for:
¢ Inappropriate initialization:

« Misinterpretation of the physical phenomena.O=== Results analysis
» Longer prediction time. O=—————————— C0ld start-up application
¢ Improper customization (Q, R):

* Decrease the accuracy of the estimation. Qume===p All purposes
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The tuning process of KF for online
PEMFC parameters estimation:
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Offline initialization:

(a) 500-W Horizon PEMFC
polarization curve

(b) Objective function
optimization trend (SSE)
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25% improvement in
estimation quality

MSE

i Before M After
MSE objective function minimization Comparison of MSE of voltage estimation
trend for funding Q and R matrices before and after tuning of Q and R matrices

The obtained parameters after the tuning process
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Online estimation:

a) Current profile and stack
temperature variation
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Online estimation:

a) Polarization curve estimation
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Two steps:
» Finding the right primary values for the PEMFC model parameters.

» Tuning the values of R and Q covariance matrices of the KF.

Achievements:
» PEMFC characteristics estimation in a shorter time.

» Enhancement of the estimation accuracy to a certain level

Future direction:

In future, the provided basis in this work can be utilized in applications where a
fast performant identification is required. One of the good examples could be

developing an adaptive cold start-up strategy for the PEMFC stack.
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