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A study on the multiple health monitoring indicator
for remaining useful life prediction of battery
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Fig. 1 Voltage, current curve with aging and
direct health indicator
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Fig. 2 Voltage, current curve with aging and
refined health indicator
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Fig. 3 Cycling aging test profile
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Table 1 18650 cylindrical NMC battery specification

Current [A]

Characteristic Specification
INominal discharge|
Schare 9500mAh
capacity

Nominal voltage

3.6V
CCCV, 1.25A, 42+0.05V,

Standard charge 125mA cut-off

Discharge cut-off 05V

voltage
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Fig. 5 Physics health indicator graph with aging
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Table 2 Correlation analysis of health indicators and end of
life quantity
Hd 5| CC &% | F8 &% | MVF
A 1 0.999 0.9722 0.9786

EOL 80% 69.3% 80% 94.7%

%j;! 1
TIECVD | VIECTD | CV & | Sample
ek entropv

FEAS | 0.9904 0.9796 0.9679 0.9404
EOL 154% 114% 375% 134%

4. &

dg e AxE $5 2 uEY 294 o 2L B
AFE AT A ATEA AWY ARE 49 2 FEea
Aol wsl delElE Bal AFHAT. B A7zAE A
EUAclANAS) 5 %7t % L HelHE LeF AA
§ AR A7 27k

of =22 s=RdFNee] SFANVIEANE
(NRF-2017M1A3A3A03016056) 2 at&FMAte] “FHTH
ZRI(UPS) MM 2 siE 2| 22| Al 2= (BMS) 74
grop 34 E dFRlLICh

o
o OH mQ|

lo oy
T
Ral

it
e

=t

[1] MENG, Huixing; LI, Yan-Fu. A review on prognostics
and health management (PHM) methods of lithium-ion
batteries. Renewable and Sustainable Energy Reviews,
2019, 116: 109405.

-132-



