ULTRA-CAPACITOR MODELS

FOR ALL ELECTRIC AND HYBRID SHIP POWER SYSTEMS

Main Objective: Experimental comparison of ultra-capacitor models supporting all electric/hybrid propulsion
and on board MVDC distribution marine systems in hyhrid energy storage configuration.

EXEMPLES OF APPLICATIONS: ELETTRIC/HYBRID SHIP POWER SYSTEMS
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Applization of Super-capacitors in On-Board MVDC Systems

Ship Propulsion System
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EXPERIMENTAL SET-UP

Experimental Tests on Single Cells

Experimental Tests on Super-cap modules in HESS
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MODELLING AND EXPERIMENTAL RESULTS
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Model Performance Evaluations
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Super-capacitor Model Comparison
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RC Model (A) 301 %ol 6.4 % 049 | 409 % 7.75 %] 052
RC Fractional Mode] (E) 253 %[ 397% 100 | 1.40% 2.57 % 1.00
Wanable Parameters Model (C)[1.29 %[ 2.42 %9 0.60 | 136 % 1.93 %9 061
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The obtained Results show that the variable parameter model (C), proposed in this paper, presents better fitting
performance in comparison with both RC (A) and fractional order (B) model, with very low computational effort .
In particular, for both SDP and DST test profiles, the value of error indexes is significantly reduced in comparison
with RC model, whereas fitting performance of fractional and variable parameter models are quite similar.




