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. What's the problem?

. Transient recognition control

. Sequential cluster-weighted modeling
. Simulation results

. FPGA Iimplementation

. FPGA results

. Power electronics

. Future directions
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Allocation of power from different sources should be a control decision



Transient Recognition Control
The load following problem
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Conventional controls are a compromise solution
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Transient Recognition Control for Hybrid Fuel Cell Systems,
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Prediction is sequential, probabilistic interpolation of local models



Transient Recognition Control M
Sequential Cluster Weighted Modeling (SCWM) MONTANA

STATE UNIVERSITY
D
-— = _»11 —
f($naﬁm) — Bm * &y = Z Bm,d "L d

d=1

D : _

—(fUn,d - Mm,d)2

P(Tnlem) = 02
d=1 \/271'0' I Um,d ]
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Pre-filtering eliminates inverter ripple
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Physically similar load transients differ by scale factors
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Transient overlap resolution
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SCWM likelihood calculation helps resolve overlap
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SCWM responses precomputed and stored in AWG
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Transient Recognition Control
Transient impact at fuel cell terminals
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TRC mitigates transient effect at fuelcell terminals
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Virtex-11 Hardware Co-simulation
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Virtex-1l Hardware Co-simulation MONTANA
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Accelerated test platform for full-scale electronics and controls
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Continuously diagnose fuel cell and adapt control response
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. TRC can mitigate transient effects at FC terminals

. SCWM is a useful model for implementing TRC

. TRC Is feasible using FPGA techniques

. Simplified TRC?

Can appropriate controls ease materials/BOP problems?
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