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lntroduction

There Is a well recognized need for accurate State of
Charge (SOC) estimation since battery powered
devices such as EV's are being pushed in the public
market. Accurate SOC estimation can be difficult to
achieve for some battery chemistries, especially those
Involving phase transitions such as the lithium iron
phosphate (LFP) chemistry. Literature shows that
SOC estimation accuracy for LFP cells can be
enhanced by either using higher-fidelity models for
feedback estimation or by measuring additional
sighals such as back pressure/volume, or both. This
summer I've explored a different and complementary
strategy where a series-connected battery string
contains cells of multiple chemistries. The idea Is that
such pack hybridization increases the sensitivity of
overall open-circuit potential (OCV) with respect to
SOC, thereby improving estimation accuracy.
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Basic SOC Literature

SOC is the percentage of remaining capacity in a
battery that Is at its maximum available capacity. It can
be estimated using several different methods. Some
common methods include the Ampere-Hour Integral,
Model-Based, Data-driven, and Look-Up Table
methods. It Is common to combine several methods to
provide a control system to the interface that can
estimate the SOC as accurately as possible.
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Preliminary Work/Results

Cycling data from another UMD student was loaded
Into a simple first order battery model created In
MATLAB. Inputs of current, time, and voltage were
used to estimate the batteries internal resistance, raw
OCV values, charge capacity, and SOC. From this
linear regression was used to create a fitted curved for
battery characterization. Displayed are plots of the
characterizations for LFP and NCR cells.
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Conclusion/Reflection

Delays and a very long literature review meant | was
only able to get to the beginning of simulations and
modeling. 18650 batteries were purchased, but there
was not enough time to cycle them and include any
data here. However, the plots above were produced
from simple models | created allowing me to verify the
theory and hypothesis in the introduction. Further time
on this project would allow for new cycling data, Fisher
iInformation to verify this new methods impact on
overall accuracy, and more validation through Monte
Carlo simulation.
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