$52% 9519 1 whHRERY S ER Vol.52 No.19
202410 H1H Power System Protection and Control Oct. 1, 2024

DOI: 10.19783/j.cnki.pspc.240248

ET GA-SA-BP #HAZMZAV TR MIBRRSHEERE

ZEE mEA, N, WEF ., EAR, BARS

1. KRHHERFOFEEILFR, LE R 030024; 2. BR.L&GE G AHNEdAHFFARIE,
LdE KR 030001; 3. L@EIAERAKFR, L& PR 045000)

FEEE . # HI e BEIR S (state of health, SOH) F] FRAEAE RV K E AR, HERAG S SOH A H b ] S8 4T B0 2L,
FBPRATIIR K 7% (simulated annealing, SA)FIIi8 1% 5 1% (genetic algorithms, GA)fLALIY BP #1225 I SRR AR
i N iR B L Te2: 20K 4 Ry B AR AR I ) 8, 3Rt —Fh GA-SA-BP #1& MZS SR EE = SOH &AM . &k,
3T NASA ATFEHRSEHIE &Mt HE A 1 (health indicator, HI) 5 SOH #HJe1k, H 5 SOH A ek B i it 21 Ha Jth gy e
BRI A ANAE R PRI TA] 4 AN HI AE N BP MM I NE, DARE SOH G5, Hk, 1H
GA-SA-BP #1428 525K Al 5 SO, 38 ik 72 BN JR s spe PR IR Bk it Rl B AR R 21 4 SRy B L A, DAk — 254 %5 SOH
R, B5, NASA HHIbEHEEME b M S BUE M R R, 5154 BP AN, GA-BP #
Z M4 SA-BP M MZSH L, BT 7 485 T SOH Sk E, 7EHE /B sk M o T B A 20k

XHEIR: PR, EEIRESME, MEmL, @BERT

Lithium battery state of health estimation method based on a GA-SA-BP neural network
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Abstract: The state of health (SOH) of lithium batteries can characterize their aging status, and accurately estimating SOH is
crucial for reliable operation. A GA-SA-BP neural network algorithm is proposed to improve the accuracy of SOH estimation
to solve the problem of low convergence efficiency and susceptibility to local optima of BP neural networks optimized by
simulated annealing (SA) and genetic algorithms (GA), which cannot reach the global optimum. First, the correlation
between various health indicators (HI) and SOH in NASA’s publicly available dataset is analyzed, and the four HI values of
lithium battery output voltage, output current, capacity, and equal voltage drop discharge time with higher correlation with
SOH is selected as input values for the BP neural network to improve the accuracy of SOH estimation. Secondly, the
GA-SA-BP neural network algorithm is proposed to estimate SOH, and the global optimal solution is found by jumping out
of the local optimum when trapped in order to further improve the accuracy of SOH estimation. Finally, the results obtained
on the NASA lithium battery dataset and lithium battery experimental testing platform indicate that the proposed approach
improves the accuracy of SOH estimation compared to traditional BP neural networks, GA-BP neural networks, and SA-BP
neural networks, and remains effective even in the absence of some data.
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