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Develop an efficient framework for estimating
parameters of lithium-ion batteries.

Batter Management
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* Ref: Pathak, M. et. al. (2017). ECS transactions, 75(23), 51.

Model based BMS can double the cycle life
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CYCLE 25

Dsn= 1.415E-13

kn = 2.503E-09

CYCLE 200

D„= 6.755E-14

kn = 2.035E-10

CYCLE 100

Dsn= 8.267E-14

kn = 1.213E-09

CYCLE 1

Dsn= 3.455E-13

kn = 1.207E-09
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* Ref: Ramadesigan, V. et. al. (2011). J. Electrochemical
Society, 158(9), 1048-1054.

• Parameters change over cycles
• Accuracy of the parameters determines

model's predictability of internal states
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• Fast and efficient physics-based Tanks-
in-Series battery model used in this
work

Novel Isothermal Tan min-Series Model
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• Tanks-in-Series model ~10 DAEs
• <1% error observed compared to

existing physics-based battery models
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* Ref: Subramaniam, A. et. al. (2020). J. Electrochemical
Society, 167(1), 013534.

Parameter Estimation

Sequential optimization approach
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a
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* All reported simulations are performed on Intel® Core TM i5-
8265U CPU @ 1.6GHz 8 GB RAM machine

Note: Experiments are performed on 3Ah 18650
cylindrical cell (Cathode: NMC811 and Anode:
Si-C) at different discharge rates (C/2,1C and 3C)
at Sandia National Laboratories.

• Novel Tanks-in-Series approach adopted to model the cell behavior at different discharge rates (0.5C, 1C, and 3C)
• Sequential optimization approach utilized to estimate the parameters required for the model with <12mV error
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