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Electrochemical Energy Storage devices likhidm-
ion batteries ar¢he preferred candidatder storage of
energy ina variety of small and large scagplications
Several poblemspersist wth Li-ion batteries including
underutilization, capacity fade, and thermal runaway
caused by operation outside the safe windajv These
problems can be addressed hysing a systems
engineeringbasedapproachby performing model based
design andptimization[2-3] using abattery model that
accurately describes the system dynamics and at the same
time is compuétionallyinexpensivg4-5].

After the battery is manufacturetihe variables that are
available for manipulatiorare very limited andit is
especidly important to make the best utilization of these
variables during battery operations. physics based
battery reformulated model was employed within a
dynamic optimizationtechnique to compute a time
varying charging profile that improde battery
performanceby storing more energy within a stipulated
amount of timg6-7]. There also have been past efforts on
maximizing life of a battery using simple single pa#icl
models for evaluating optimal charging profil& [

This talk will presentresults of optimal control of
batteries, where optimum charging profiles will be
obtained by including mechanisms for capacity fade. The
objective would be to extend the life of the battery while
operating it with a specific protocol. The dynamic
optimizaion scheme will also include temperature
constraints, which will enable to extend the life of the
battery and make it safer for operation, by controlling the
sudden rise in temperature that could cause serious
damage to the battery. Apart from the commonly used
capacity fade mechanisms, dynamic optimizastudies
to reduce mechanical stress effewighin the battery
would also be studied and the optimal charging profiles
for specific performance objectives will be presented.
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