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A COMPARATIVE STUDY OF ENERGY MANAGEMENT SCHEMES FOR A FUEL-CELL HYBRID EMERGENCY POWER SYSTEM OF MORE-ELECTRIC AIRCRAFT

ABSTRACT
	This paper presents a comparative analysis of different energy management schemes for a fuel-cell-based emergency power system of a more-electric aircraft. The fuel-cell hybrid system considered in this paper consists of fuel cells, lithium-ion batteries, and super-capacitors, along with associated dc/dc and dc/ac converters.
 The energy management schemes addressed are state of the art and are most commonly used energy management techniques in fuel-cell vehicle applications, and they include the following: the state machine control strategy, the rule-based fuzzy logic strategy, the classical proportional–integral control strategy, the frequency decoupling/fuzzy logic control strategy, and the equivalent consumption minimization strategy. The main criteria for performance comparison are the hydrogen consumption, the state of charges of the batteries/super-capacitors, and the overall system efficiency. 
Moreover, the stresses on each energy source, which impact their life cycle, are measured using a new approach based on the wavelet transform of their instantaneous power. A simulation model and an experimental test bench are developed to validate all analysis and performances.




PROPOSED SYSTEM
	
	Energy management based on classical PI controllers has been proposed in this project. To improve the dynamics and power density of fuel-cell systems, hybridization of fuel cells with new energy storage devices such as lithium-ion batteries or super capacitors is required. The approach proposed in is used in this paper where the battery SOC is controlled through the penalty coefficient of the battery energy. This strategy is based on the control of the main performance parameters, such as the battery state of charge (SOC), the super-capacitor voltage, or dc-bus voltage using proportional–integral (PI) controllers. The knowledge of an expert is not necessary, and the PI controllers can be easily tuned online for better tracking.

ADVANTAGES
· PI controller are simple, inexpensive and have faster response
· Li-ion batteries used in this project  have proven to exhibit high energy density and efficiency compared with other battery types
· Super-capacitors has advantage that they can store or release more energy due to their high capacitance
· This scheme has a faster response to load change compared with state machine control and is more robust to measurement imprecision
· This scheme is easier to implement compared with previous strategies, and the PI gains are tuned online for a better response
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HARDWARE REQUIREMENTS
· MICROCONTROLLER
· CURRENT SENSING UNIT(CSU)
· BATTERY
· POWER SUPPLY
· LCD
· SWITCHING UNIT LOAD

SOFTWARE REQUIREMENTS
· KEIL COMPILER
· EMBEDDED C




