IMPROVING BATTERY MODELS USING
UNCERTAINTY ANALYSIS

Estimating experimental error and investigating propagation in models.

Siddhi Barhanpurkar, Edmund J. F. Dickinson

1. ABSTRACT 2. UNCERTAINTY BUDGETING ‘ 3. TEARDOWN PROCESS ‘

Battery models are increasingly desirable for automotive Uncertainty is the quantification of doubt in a Casing

companies, motorsport and cell manufacturers to design measurement’.

control systems based on a particular cell. Models are as Source Copper current opper tabs
reliable as their input parameters, which are obtained from collector

Expanded

! Distribution
uncertainty

physical measurements made by tearing down a cell.
Quantifying the uncertainty in these measurements and

propagating through the model has a threefold impact: Standard - Double

: Divisor ot
uncertainty lamination

. Follow along with
1) The reported data is more trustworthy my website! Look

for the magnifying t For a normal Sensitivity
glass symbol on the distribution

for the customer. electrode

Positive

Electrodes singly
electrode

2) The level of uncertainty may affect

The expanded uncertainty is quoted or doubly Separator

v to 95% confidence; there is a 95% delaminated
probability the true value lies using solvent and

decisions such as amount of billing

materials or manufacturing route used.

3) The sources of uncertainty in the 95% within this interval
measurement method are identified ‘ A + U punched into
and the method can be improved. A 20 _ A discs for testing. Picture credit: About:Energy Ltd.

4. SOURCES OF UNCERTAINTY 5. MONTE CARLO METHOD
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7. CONCLUSIONS
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fraction, w, a complex function of mass loading, and would |
act’ i . Sample coated on a single Diameter/ |Mass/ Thickness / Coat thickess / Coat mass / Mass loading /
be tricky to solve analytically. side cm mg um um mg mg cm™
Average 1.8 52.420 9.25E+01 84.490 34.28 13.471
8. I M PACT / N EXT STE PS Uncertainty 95% confidence 5.40E-03 0.117 3.51E-03 0.005 1.48E-01 0.082
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