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Energy management for systems presenting at least two energy sources is still a challenge. Moreover in Hybrid Electrical Vehicle the power must be managed in real time within system constraints. The proposed approach based on a fuzzy controller, uses different set of rules depending on different phases present in a mission profile. From the proposed segmentation of the requested power profile to follow, derives a switch between three different rules in order to decrease the fuel consumption instead of applying a unique rule computed globally on a given profile.

INTRODUCTION

The number of registered vehicles is increasing, and although the new internal combustion engines are less polluting, pollution problems are becoming increasingly critical, particularly for greenhouse gas emissions that are responsible for global warming of the planet. One way to fight against these emissions is to implement other kind of energy sources (renewable energy: wind, solar, and new environmental friendly sources: fuel cell ...). The fuel cell produces electricity from hydrogen and oxygen without release of pollutants. Its use in the automotive sector is envisaged to solve these problems. The Fuel Cell Stack is usually associated with almost one element of storage of electrical energy to power an electric motor in a full hybrid electrical structure. This secondary source of energy is composed of either batteries or super capacitors. Among the advantages of hybrid vehicle is that kinetic energy can be recovered and stored, such as might be used at a later date [START_REF] Schofield | Hybrid Energy Sources for electric and Fuel Cell Vehicle Propulsion[END_REF]. This paper focuses the work on the management of electric power of such hybrid electrical vehicle. The overall objective is to satisfy a mission made with a power demand and in reducing as much as possible the hydrogen consumption with optimum distribution of power between the various sources, and respecting the constraints of energy and power elements. There are two main strategies in order to define the distribution of power: 1. Offline strategy: If the road section is known, it is possible to use offline strategies for global optimization; this approach is only possible in offline simulation [2 -5].

Online strategy:

In real time the road section is not known. The control strategies used are generally suboptimal [START_REF] Hankache | Simplified electrical model tuned for actual controlled PEMFC[END_REF][4].

The proposed real time controller is based on fuzzy rules optimized offline on a given profile [START_REF] Hankache | Simplified electrical model tuned for actual controlled PEMFC[END_REF][4][START_REF] Sundstrom | Optimal Hybridization in two parallel Hybrid Vehicle using Dyamic Programming[END_REF][START_REF] Hofman | Rule-based equivalent Fuel consumption minimization strategies for hybrid vehicles[END_REF]. It is clear that the phase of generating a fuzzy rule by genetic algorithm requires prior knowledge of the path traveled offline. It would be wise to generate different rules in order to find a set of parameters that can be easily adjusted according to the nature of the mission profile in which the vehicle will be submitted.

ELEMENTS BEHAVIORS

The management strategy adopted in this paper is made with a segmentation algorithm used to optimize the choice of the parameters of fuzzy controller and generate specific rules during the real time profile what ever is the power demand.

POWER DEMAND AND STRATEGIES

Power demand profiles and rules

In this objective three missions have been selected:

-An Urban mission characterized by low power requirements and a succession of repeated accelerations and decelerations. Operating speeds are between 0 and 20 km / h, for power lines between -5 and 42 kW. -A Road mission is between urban and highway cycle, it concatenate a series of transient and quasipermanent schemes with speeds ranging between 40 and 80 km/h for power limit values of -60 to 75 kilowatts. -A Freeway mission characterized by high power applications with a high concentration of operating point on a speed range of 70 to 120 km / h, with values of power limits -90 kW and 84 kW.

After the optimal rules were identified (Rules1, Rules2, Rules3), the optimized fuzzy logic controller will be used in the energy management switching optimally from this three possibilities. In order to establish a method for real-time optimization, we propose a method of switching consisting in a proposed segmentation method.

Strategy

The segmentation method splits the space power into segments and to characterize each segment by its average power to indicate the membership of each segment to a specified mission (Urban, Road, Freeway).

The switching of rules is done from a program that uses the power indicator. Then it treats the average power of segments to give everyone a clue, "knowing that the values of the segments are the average power of a sliding window". This will allow the optimization algorithm to choose the optimal rule to be used among the existing rules.

Switching Rules 

Segmentation

DISCUSSION

The energy management strategy based on fuzzy rules has been improved by the method of switching; we deduce from this work that a succession of local optimization can be better than the global optimization.