SEM 18 : Developing a Prognostics-based Energy Management
Strategy for Battery/Fuel cell Hybrid Electric Vehicles
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Regarding the cmergy management of hybrid electric vehicles (HEVs), mmproving the
durability of the hybrid system is of great sipnificance [1]. Thiz work has first proposed to develop an
energy management strategy (EMS) based on prognestics, which implements the energy managemend
with the help of the predictive nature of progrostics amd takes sulomalic correclive  actions to
perform power distribution with the objective to extend the lifetime of the energy sources. To help
Inunch more discussions an this brand-new subject, this work has started to address some eacountensd
scientific issues and propesed a solution to mitigate the energy source degradation,

Figure 1{n) shows a closed system-analysis-decision loop to describe the wden of the
propoostics-based EMS. When the mission i3 mitiated, the systemy colleciz the data and performs
data processing, and then, prognostics process is lmumched to estrmate the curment health stats of the
system and calculate the remaining wseful life (RUL). According to the prognostics results, a
decstion is made by EMS, which distributes the demanded power to mulliple energy sourced. By
setimg the time mstent of the prognostics, this process will be repested for several times and the
power will be redistributed again and again until the mission is completed, or the system reaches its
end of Life (BOL), which should be put o mainienance or replaced. The implementabion is also
shown in Figure I(k],
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Figure 1: fa) The my=rem-ana ysis-thecisi oz loap (h) The proces of implemeating Se progaomics-based ERLE
After showing the links between prognostics and EMS, this paper has also proposed the
puideline on different time scales of data scquisition as well as the data uncertainty due o the
unprediciable road driving conditions. The health indicators are propessd for both the battery and
the fuel cell, which are distinguished from the performance evaluation criteria of the entire EMS,
Finally, the effectiveness of the EMS is validated by comparing with the EMS without prognostics

resulis &nd e simulation results showed that this EME can mitigats the battery™s degradation.
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