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Semiempirical !
According to the previous PEMFC model;
work of the authors[2]: =7 |
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e Important for:
X Inappropriatenitialization:

A Misinterpretatiorof the physicalphenomenO===p Results analysis
A Longerpredictiontime, = O=———— Cold startup application
X Impropercustomizatior(Q, R):

A Decrease¢he accuracyof the estimation Om—p  All purposes
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The tuning process of KF for online
PEMFC parameters estimation:
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e . ,’ Initialization
~ldentification  / T
// KF: Y% Selection
,T,P FC VMeasured T

1) Initialization
system | Y. » Model parameters Sorting and
i-»[ Identification » Covariance matrices partitioning

.
L

Local search

v

> - 3 No
mléa-‘ls-’ugd Madel Veiated ( 2) Predlctlon) 1. shuffling
3) Update ,
| Updated I:arameters | > S ——— /
Online parameter estimation

Shub ed frogleaping
algorithm (SFLA)




Fonds de recherche

Results and discussiofizg.. = by “wseg
s s ~Quebecmm s g

Test bench:

Pressure 500W
regulator

3

DC electronic load

NI CompactRIO :
' LabVIEW |

+ Pole connection

- Pole connection

Computer - Device
== == Analog signals

Ethernet - Connection

The developed test bench in Hydrogen Research Institute
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8.00E-05 25% improvement in

estimation quality

MSE

i Before w 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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a) Current profile and stack
temperature variation
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Two steps:
U Findingtheright primaryvaluesfor the PEMFCmodelparameters

U Tuningthevaluesof RandQ covariancanatricesof the KF.

Achievements:
U PEMFCcharacteristicestimationn ashortertime.

U Enhancemenf theestimationaccuracyto a certainlevel

Future direction:

In future, the providedbasisin this work canbe utilized in applicationswherea
fast performantidentification is required One of the good examplescould be

developinganadaptive cold start-up strategy for the PEMFCstack

12
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