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Ammonia-Hydrogen Hybrid System MATLAB Simulink Model
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MPC for Energy Management

Prediction Processing and Mode Decision Module

SOC

-Prediction horizon construction

-Future demand estimation

-Trip distance and hydrogen consumption estimation
P_dem -Fuel cell mode decision

-Previous state and memory access

P_pred
Feasible Set (Constraints) Fallback Strategy
Store H -Ramp bounds: AP_eng, AP_fc
-Min/max + FC min-run/hold -Rule-based feasible split
-SOC bounds and charge allow
V -Over-gen caps

MPC Optimizer

-Grid search: P_eng x P_fc
-P_bat =P_dem — P_eng — P_fc
-Propagate SOC, mH2 one-step

J key terms
Fuel cost
Battery equivalent cost
Fuel cell cost
SOC constraint
Smoothness penalty
Hydrogen safety
Argmin(J) — optimal
Power split
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