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Abstract: Lithium battery systems are essential components of new energy storage systems, and
effective battery management technology is critical for ensuring their safe, efficient operation,
and extended lifespan. A comprehensive review of recent research progress in the field of battery

management is presented, covering various aspects including battery system modeling, state
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estimation, fault diagnosis, consistency, and thermal management. In terms of battery modeling,
efficient computational methods and modeling techniques that encompass electrical, thermal, and
mechanical characteristics of batteries are analyzed and summarized. State estimation methods,
including model-based, data-driven, and hybrid approaches, are reviewed along with their
respective advantages and limitations. The future potential of establishing a framework for the
integration of data-driven methodologies with domain-specific battery knowledge is also discussed.
The analysis of battery faults encompasses an examination of different fault characteristics,
types, triggering mechanisms, and diagnostic methods for battery systems. Furthermore,
insights into early fault detection and improved fault detection sensitivity in battery systems are
offered. Regarding battery consistency, the research status of balanced topology and balancing
strategies is summarized and analyzed. The application of battery reconfiguration for balancing,
fast charging, enhanced energy utilization, and fault isolation is discussed and organized. In
terms of battery thermal management, various methods for high-temperature cooling and low-
temperature heating are explored. A summary of optimization designs and control strategies for
thermal management systems is provided, with a focus on the development of advanced,
efficient, lightweight, and energy-efficient thermal management systems. Furthermore, an
overview of emerging technologies and application scenarios in battery management systems is
offered. The utilization of digital twin technology and integrated energy management in battery
systems is analyzed, providing valuable references for the future development of battery
management practices.
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Fig. 1 Schematic of the basic composition and principle of LIB
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Fig. 4 Force model for LIB based on machine learning
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Fig. 9 Battery reconstruction topology structure
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Fig. 10 Battery reconstruction for fault bypass
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Fig. 11 The cooling form of thermal management and its

advantages and disadvantages
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Fig. 12 Heating form of the thermal management system
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Fig. 14 Light storage and charging microgrid structure!'**
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Fig. 15 A battery management system framework based on

cloud edge collaboration and digital twin"**

LI TR T DT MBS R RS,
i HGE Y Ho U8 D Rk R R o B E R
SOC.SOH Al T4 &Y, i) 2 o A5 15 1R 2% 5 ih 2 1%
B R 11 v Yt RSB L S R T A R R T S A
SOC #i1 SOH Ay fE £k 411, Baumann ZEH T
— P CF AR A R GORAR T R B Y SOH L F
= BMS AN R AL Al 11 H 1t R 0 R 25 JF 1t
Pl b Ay, Chun ZFU 3R T — Rl 3L F AP &
Do 2 114 v Ak 2 AR S I SO T . AR AR I
oy 3o R s 3 AR R AIE R b P R AR b I A 4 )
TRHFAE . B T 5 5 1 iy A F Ak 24 A5 R0, 0 R b f
JE R B S O I VI 0 BE 2 4% L RE WS A




510 1

TRAR 45 - AHRE P L T R SR 45 BT 50 i i 17

LTINS SN N - i A N & SR E I R
i SOC,

7 Fo, L RS Ry T B 2R AR HOR W] DL AE R
FL Tt LA — SO B A b AR B A O T L IR
A B T SR A S U R R A B N . G R
FE 00 A0 53 R Rt g s 2 A TR A B e ST L
PO BT AR AR BOAY L AR 38 ) ST L Y SR A s
A7 AR 25 898 20 25 T8 B vl AR A B AR AR R
i e R 0 (A 0= A A S o e A o 2
AR AT VR 0 B KA A T 0T LA By v i 4y 38 5
AT 22 24 it R A ) jE S A8 H L S IR H i Y S I
B S AL . R B R L 3E BT L
ML SR ISR AL . B SE 0 70 A SR L T 22 GE R
FEHL kR L 2 G E TR R AS  E L AR
Jo R 4l ELAR T SR B LA B A, 0 5e s [R] | He 3R
A A 5 () B 356 AL B A T AR A
R FEHER e KIRTHSE . REH ER S8 A
B AR A R AL R S e R A L IR
THESBUBAE B . R 8% S0 Ok B 1k
FVE AT f 2 40, IF AR B I 2 H0 5 it o
70 FL I S B A R R A Bl A O

6 ZHiEHRE

B A L 20 9 T o Y R R R R B T R
TR B PR R L AR R e MR R
B, H AT I R H v AR 2 R RE RUAR 25 AR
T FEOOT R 2 A | A TRAR S A L B2 L — B
PRI S RS B R B S, b B R E
1 AR I R T R T A A Y S A B N D) RE AR T
e A RKEERE, R0, HATES DI EA
AR ZAb AR BB ST TARLE LS J5 1A 5t — 2
TR

(1) FL 3l 22 ) PR 37 S5 ) 2 A R 0 Y < 4 MRy
i B A AR A e R B O s WSS e ARR o3 A A D7
EA B THRIT R BRI 2 Y B0 5 L
i E — 5 i e L i A TR Y TN G B Sz AR RE T 5 4R
AR 5 R AL T B B L T & B 2 sy Ak
10 22 Wy PRLAE B2 A Sk T B B R e 5 2
BRI ATE B

(2) i | v b E Y F bR S A T O 0k - R
T P9 TR B A5 A Y S5 ek S A o3 A T B I S
R Y )RS 2R AR B 92 R v 0 A T FL T Y A OIR S 5 OT
JE v M 19 % RCHIL i) 1 5 i 00 AT S 5 L2 S B X R il
T A 7 i (9 R T . 255 2 VRS R R BRI &

http: // zkxb. xjtu. edu. cn

BREA RS A TE R GE . [ 3 N A S8 PR T AR 3R
SR T B0, 52 B3l A PR S Al T AL A 42

(3) L J00 3 W 1 o ) v S S R 12 W T 582 T
2y I v 1t AR 8 A0 e R Y T L TR BT S R ik
B IE B0 3 B9 5 I R DL DA W B Tl e A 0 R A
JEE 5 F 50 il Bt b B 5 58, 8 i B R AT B O 10 R
A

(4) 1 85 R FL b M4 0 e FEAG AR - S 3 F R 4 4
T B 5 S B HL i 880 R A A N AL 5 Ok e A A
1) SR AR — A0 B T R M AR AR SR A
B I AL AR 55 B PR R R SR BE R I K A
P, OB o AR ST il A i

(5) 1 AR AR AR | g 8 i E 1 R i A A B ROR
B e A P AR AR LR B A B o v A B
HaY 5 R GE A KA A e A S PR 355 T HL 3 A DR 53 AR B
Ve A s TS TR R 21 DL T A Bl 446 LA B R i
Ji o AIF 5 MO A JRE DR A RS JRE e | E FE IR A B B
P o SR

(6 FEL Tt A BHURT 150 A A9 £ BT A < T e B I v
et FEA — Rk R e i 45 O 58, LS B U L
AR FOR AP . RTERCTF AR HR AR
AR A At A At AR A T | R 4 2 [ AT 4
F 4 3l H b A B AR 4 1) KO AL B RE AL SR AL
K.

S 2K

(1] #sERl. PEBIRERARP R [J]. WLLmk
2Ed, 2007, 41(1): 114-118.

CAO Binggang. Current progress of electric vehicle de-
velopment in China [J]. Journal of Xi’” an Jiaotong
University, 2007, 41(1).: 114-118.

(2] WRWFE, IRM2, WHIBENE, S5 16 M7 68 IR 4 B L

P ae a IR S i O s [T, PO 22383 R 2 240
2020, 54(4): 19-26.
GAO Haonan, XU Jun, PU Xiaohui, et al. An online
control method for energy recovery of suspension vi-
bration of new energy vehicles [J]. Journal of Xi’an
Jiaotong University, 2020, 54(4) . 19-26.

[3] LI Weihan, CAO Decheng, JOST D, et al. Parameter
sensitivity analysis of electrochemical model-based bat-
tery management systems for lithium-ion batteries [J].
Applied Energy. 2020, 269: 115104.

[4] HU Xiaosong, LI Shengbo, PENG H. A comparative
study of equivalent circuit models for Li-ion batteries [J].
Journal of Power Sources, 2012, 198. 359-367.

(5] fE%n. ZFads. T RR/RSEEE XN B A




18

i

ﬁ"i

PN

2

1 %58 &

%

[6]

[7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

HOUR AN LI, HLA TR 2 4R, 2020, 56 (14):
146-151.

XIONG Rui, LI Xingang. Battery internal temperature
estimation method through double extended Kalman
filtering algorithm [J]. Journal of Mechanical Engi-
neering, 2020, 56(14). 146-151.

GRIEVES M, VICKERS J. Digital twin: mitigating
unpredictable, undesirable emergent behavior in com-
plex systems [ M]//KAHLEN F J, FLUMERFELT
S, ALVES A. Transdisciplinary Perspectives on Com-
plex Systems: New Findings and Approaches. Cham,
Germany: Springer International Publishing, 2017.
85-113.

P L SRR ROBRAR. AE. B AR A AR A e K
BAT [0, AR ML S & R 48, 2021, 27(1): 1-15
TAO Fei, ZHANG He, QI Qinglin, et al. Theory of
digital twin modeling and its application [ J]. Computer
Integrated Manufacturing Systems, 2021, 27 (1):
1-15.

WANG Yujie, TIAN Jiagiang, SUN Zhendong, et al.
A comprehensive review of battery modeling and state
estimation approaches for advanced battery manage-
ment systems [ ] ]. Renewable and Sustainable Energy
Reviews, 2020, 131: 110015.

DAI Haifeng, JIANG Bo, HU Xiaosong, et al. Ad-
vanced battery management strategies for a sustainable
energy future: multilayer design concepts and research
trends [J]. Renewable and Sustainable Energy Re-
views, 2021, 138: 110480.

YU Hanging, ZHANG Lisheng, WANG Wentao, et
al. State of charge estimation method by using a sim-
plified electrochemical model in deep learning frame-
work for lithium-ion batteries [J]. Energy., 2023,
278 127846.

GAO Yizhao, LIU Kailong, ZHU Chong, et al. Co-
estimation of state-of-charge and state-of-health for
lithium-ion batteries using an enhanced electrochemical
model [J]. IEEE Transactions on Industrial Electron-
ics, 2022, 69(3): 2684-2696.

JOHNSON V H. Battery performance models in AD-
VISOR [J]. Journal of Power Sources, 2002, 110(2) :
321-329.

YANN LIAW B. NAGASUBRAMANIAN G, JUNGST
R G, et al. Modeling of lithium ion cells: a simple
equivalent-circuit model approach [J]. Solid State Ion-
ics, 2004, 175(1/2/3/4): 835-839.

BIAN Xiaolei, WEI Zhongbao, HE Jiangtao, et al. A

two-step parameter optimization method for low-order

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

http: // zkxb. xjtu. edu. cn

model-based state-of-charge estimation []]. IEEE
Transactions on Transportation Electrification, 2021,
7(2): 399-409.

XU Jun, MI Chunting, CAO Binggang, et al. A new
method to estimate the state of charge of lithium-ion
batteries based on the battery impedance model []].
Journal of Power Sources, 2013, 233 277-284.

GUO Zhechen, XU Jun, XU Ziming, et al. A three-
heat-source electro-thermal coupled model for fast esti-
mation of the temperature distribution of a lithium-ion
battery cell [J]. IEEE Transactions on Transportation
Electrification, 2022, 8(1). 288-297.

XU Peipei, LI Junqiu, XUE Qiao, et al. A syncretic
state-of-charge estimator for LiFePO, batteries levera-
ging expansion force [J]. Journal of Energy Storage,
2022, 50: 104559.

WANG Wenwei, LI Yiding, LIN Cheng, et al. Mass-
spring-damping theory based equivalent mechanical
model for cylindrical lithium-ion batteries under me-
chanical abuse [J]. Chinese Journal of Mechanical En-
gineering, 2020, 33(1): 23.

JIANG Yihui, XU Jun, HOU Wenlong, et al. A
stack pressure based equivalent mechanical model of
lithium-ion pouch batteries [ ] ]. 2021,

221 119804.
GOMADAM P M, WEIDNER J] W. Modeling volume

Energy,

changes in porous electrodes [J]. Journal of The Elec-
trochemical Society, 2006, 153(1) . A179-A186.
RIEGER B, SCHLUETER S. ERHARD S V, et al.
Strain propagation in lithium-ion batteries from the
crystal structure to the electrode level [J]. Journal of
The Electrochemical Society, 2016, 163(8): A1595-
A1606.

XIE Weigui, WU Lin, LIU Wangyu, et al. Modelling
electrolyte-immersed tensile property of polypropylene
separator for lithium-ion battery []J]. Mechanics of
Materials, 2021, 152: 103667.

ZHANG Xiaogiang. LI Peichao, WANG Keyong, et
al. Numerical investigation on the elastoplastic behav-
ior and fatigue life of the current collector of lithium-
ion batteries based on the electrochemical-thermal-me-
chanical coupling model [J]. Journal of Energy Stor-
age, 2023, 68: 107792.

LI Zhe, HUANG Jun, LIAW B Y, et al. On state-of-
charge determination for lithium-ion batteries [J].
Journal of Power Sources, 2017, 348 281-301.
XIONG Rui, HE Hongwen, SUN Fengchun, et al.

Evaluation on state of charge estimation of batteries




510 1

TRAR 45 - AHRE P L T R SR 45 BT 50 i i 19

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

with adaptive extended Kalman filter by experiment
approach [J]. IEEE Transactions on Vehicular Tech-
nology, 2013, 62(1): 108-117.

XU Jun, MEI Xuesong, WANG Xiao, et al. A rela-
tive state of health estimation method based on wavelet
analysis for lithium-ion battery cells [J]. IEEE Trans-
actions on Industrial Electronics, 2021, 68 (8):
6973-6981.

KIM T, WANG Yebin, SAHINOGLU Z, et al. Fast
UD factorization-based RLS online parameter identifi-
cation for model-based condition monitoring of lithium-
ion batteries [C]//2014 American Control Conference.
Piscataway, NJ, USA: IEEE, 2014. 4410-4415.

SUI Xin, HE Shan, VILSEN S B, et al. A review of
non-probabilistic machine learning-based state of health
estimation techniques for lithium-ion battery [J]. Ap-
plied Energy, 2021, 300: 117346.

LIN Chuanping, XU Jun, HOU Jiayang, et al. En-
semble method with heterogeneous models for battery
state-of-health estimation [J]. IEEE Transactions on
Industrial Informatics, 2023, 19(10): 10160-10169.
WANG Limei, PAN Chaofeng, LIU Liang, et al. On-
board state of health estimation of LiFePO, battery
pack through differential voltage analysis [J]. Applied
Energy, 2016, 168: 465-472.

ZHANG Yajun, LIU Yajie, WANG Jia, et al. State-
of-health estimation for lithium-ion batteries by combi-
ning model-based incremental capacity analysis with
support vector regression [ J]. Energy, 2022, 239
(Part B): 121986.

LIN Chuanping, XU Jun. SHI Mingjie, et al. Con-
stant current charging time based fast state-of-health
estimation for lithium-ion batteries [J]. Energy. 2022,
247 123556.

QIAN Kun, HUANG Binhua, RAN Aihua, et al.
State-of-health (SOH) evaluation on lithium-ion bat-
tery by simulating the voltage relaxation curves []].
Electrochimica Acta, 2019, 303.: 183-191.

HOQUE M A, NURMI P, KUMAR A, et al. Data
driven analysis of lithium-ion battery internal resist-
ance towards reliable state of health prediction []J].
Journal of Power Sources, 2021, 513: 230519.
FANG Linlin, LI Jungius PENG Bo. Online estima-
tion and error analysis of both SOC and SOH of lithi-
um-ion battery based on DEKF method [J]. Energy
Procedia, 2019, 158: 3008-3013.

MOHTAT P, LEE S, SIEGEL J B, et al. Towards

better estimability of electrode-specific state of health:

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

http: // zkxb. xjtu. edu. cn

decoding the cell expansion [J]. Journal of Power
Sources, 2019, 427 101-111.

LI Xiaoyu, HUANG Zhijia, HUA Wen. et al. Me-
chanical vibration modeling and characterization of a
plastic-cased lithium-ion battery [J]. Green Energy
and Intelligent Transportation, 2022, 1(2). 100006.
LI Yihuan, LI Kang, LIU Xuan, et al. A hybrid ma-
chine learning framework for joint SOC and SOH esti-
mation of lithium-ion batteries assisted with fiber sen-
sor measurements [ J]. Applied Energy, 2022, 325:
119787.

KNEHR K W, HODSON T, BOMMIER C, et al.
Understanding full-cell evolution and non-chemical
electrode crosstalk of li-ion batteries [J]. Joule, 2018,
2(6): 1146-1159.

YANG Fangfang, ZHANG Shaohui, LI Weihua, et
al. State-of-charge estimation of lithium-ion batteries
using LSTM and UKF [J]. Energy, 2020, 201:
117664.

TIAN Yong, LAI Rucong, LI Xiaoyu, et al. A com-
bined method for state-of-charge estimation for lithium-
ion batteries using a long short-term memory network
and an adaptive cubature Kalman filter [J]. Applied
Energy, 2020, 265: 114789.

XIE Yanxin, WANG Shunli, ZHANG Gexiang, et al.
Optimized multi-hidden layer long short-term memory
modeling and suboptimal fading extended Kalman filte-
ring strategies for the synthetic state of charge estima-
tion of lithium-ion batteries [ J]. Applied Energy,
2023, 336: 120866.

ZHANG Haoliang, NA W, KIM J. State-of-charge
estimation of the lithium-ion battery using neural net-
work based on an improved Thevenin circuit model
[C]//2018 IEEE Transportation Electrification Con-
ference and Expo (ITEC). Piscataway, NJ, USA.
1IEEE, 2018: 342-346.

CHEN Jian, OUYANG Quan, XU Chenfeng, et al.
Neural network-based state of charge observer design
for lithium-ion batteries [J]. IEEE Transactions on
Control Systems Technology, 2018, 26(1): 313-320.
JIANG Yihui, XU Jun, LIU Mengmeng, et al. An
electromechanical coupling model-based state of charge
estimation method for lithium-ion pouch battery mod-
ules [J]. Energy, 2022, 259: 125019.

LIU Mengmeng, XU Jun, JIANG Yihui, et al. Multi-
dimensional features based data-driven state of charge
estimation method for LiFePO, batteries [J]. Energy.,
2023, 274, 127407,




20 [ T I N 4 %5 58 %
[47] XU Jun, WANG Haitao, SHI Hu., et al. Multi-scale ratio, and good modularity [J]. Energies, 2021, 14
short circuit resistance estimation method for series (12). 3689.
connected battery strings [ J ]. Energy, 2020, [58] JI Feng, LIAO Li, WU Tiezhou, et al. Self-reconfigu-
202 117647. ration batteries with stable voltage during the full cycle
[48] ZHANG Zhendong, KONG Xiangdong, ZHENG Yue- without the DC-DC converter [ J]. Journal of Energy
jiu, et al. Real-time diagnosis of micro-short circuit for Storage, 2020, 28. 101213.
Li-ion batteries utilizing low-pass filters [J]. Energy., [59] CUI Haoyong. WEI Zhongbao, HE Hongwen, et al.
2019, 166.: 1013-1024. Novel reconfigurable topology-enabled hierarchical
[49] BALABAN E, SAXENA A, BANSAL P, et al. Mod- equalization of lithium-ion battery for maximum capaci-
eling, detection, and disambiguation of sensor faults ty utilization [J]. IEEE Transactions on Industrial
for aerospace applications [ J]. IEEE Sensors Journal, Electronics. 2023, 70(1): 396-406.
2009, 9(12): 1907-1917. [60] KIM T, QIAO Wei, QU Liyan. A series-connected

[50]

[51]

[52]

[53]

[54]

[56]

[57]

XU Jun, MEI Xuesong, WANG Haitao, et al. A
model based balancing system for battery energy stor-
age systems [ J]. Journal of Energy Storage, 2022,
49. 104114,

Folde, XV, F &R, LT 3 3 8 A R Y
HENREHE M E AR RITIR [J]. "KEHER,
2018(6): 5-10.

WANG Canye, LIU Gengxin, WANG Xinquan, et al.
Design research on lithium battery management system
for electric vehicle based on active balance strategy [J].
Automobile Technology, 2018(6) . 5-10.

ZHENG Yuejiu, OUYANG Minggao, LU Languang,
et al. On-line equalization for lithium-ion battery packs
based on charging cell voltages: part 1  Equalization
based on remaining charging capacity estimation [ ] ].
Journal of Power Sources, 2014, 247 676-686.
MCCURLIE L, PREINDL M, EMADI A. Fast model
predictive control for redistributive lithium-ion battery
balancing [J]. IEEE Transactions on Industrial Elec-
tronicss 2017, 64(2): 1350-1357.

ENGELHARDT J, ZEPTER ] M, GABDERAKH-
MANOVA T, et al. Double-string battery system
with reconfigurable cell topology operated as a fast
charging station for electric vehicles [J]. Energies,
2021, 14(9) . 2414.

HAN Weiji, KERSTEN A, ZOU Changfu, et al.
Analysis and estimation of the maximum switch cur-
rent during battery system reconfiguration [J]. IEEE
Transactions on Industrial Electronics, 2022, 69(6):
5931-5941.

HALLER S, ALAM M F, BERTILSSON K. Recon-
figurable battery for charging 48 V EVs in high-voltage
infrastructure [J]. Electronics, 2022, 11(3): 353.
UNO M, LIN Ziyan, KOYAMA K. Series-parallel
reconfigurable electric double-layer capacitor module

with cell equalization capability, high energy utilization

[61]

[62]

[63]

[64]

[65]

[66]

[67]

[68]

http: // zkxb. xjtu. edu. cn

self-reconfigurable multicell battery capable of safe and
effective charging/discharging and balancing opera-
tions [ C]//2012 Twenty-Seventh Annual IEEE Ap-
plied Power Electronics Conference and Exposition
(APEC). Piscataway, NJ, USA. IEEE, 2012. 2259-
2264.

MANENTI A, ABBA A, MERATI A, et al.
BMS architecture based on cell redundancy [J]. IEEE

A new

Transactions on Industrial Electronics, 2011, 58(9):
4314-4322.

KIM T, QIAO Wei, QU Liyan. Power electronics-en-
abled self-X multicell batteries: a design toward smart
batteries [ J]. IEEE Transactions on Power Electron-
ics, 2012, 27(11): 4723-4733.

XU Jun, CAO Binggang, WANG Junping. A novel
method to balance and reconfigure series-connected
battery strings [J]. Energies. 2016, 9(10): 766.
HUANG Huizhen, GHIAS AM Y M, ACUNA P, et
al. A fast battery balance method for a modular-recon-
figurable battery energy storage system [J]. Applied
Energy. 2024, 356: 122470,

KARUNATHILAKE D, VILATHGAMUWA M,
MISHRA Y, et al. Degradation-conscious multiobjec-
tive optimal control of reconfigurable Li-ion battery en-
ergy storage systems [J]. Batteries, 2023, 9(4); 217.
BLATTER J, HEIRIES V, THOMAS R, et al. Opti-
mal lifetime management strategy for self-reconfigu-
rable batteries [C]//2022 IEEE 95th Vehicular Tech-
nology Conference: (VTC2022-Spring). Piscataway,
NJ, USA. IEEE, 2022. 1-7.

KIM T, QIAO Wei, QU Liyan. Series-connected recon-
figurable multicell battery: a novel design towards smart
batteries [ C]//2010 IEEE Energy Conversion Con-
gress and Exposition. Piscataway, NJ, USA. IEEE,
2010 4257-4263.

BARONTI F, FANTECHI G, RONCELLA R, et al.




510 1

TRAR 45 - AHRE P L T R SR 45 BT 50 i i 2l

[69]

[70]

[71]

[72]

[73]

[74]

[75]

[76]

[77]

[78]

Design of a module switch for battery pack reconfigu-
ration in high-power applications [C]//2012 IEEE In-
ternational Symposium on Industrial Electronics. Pis-
cataway. NJ, USA: IEEE, 2012. 1330-1335.
SCHMID M., GEBAUER E, ENDISCH C. Structural
analysis in reconfigurable battery systems for active
fault diagnosis [J]. IEEE Transactions on Power Elec-
tronics, 2021, 36(8): 8672-8684.

SCHMID M, GEBAUER E, HANZL C, et al. Active
model-based fault diagnosis in reconfigurable battery
systems [J]. IEEE Transactions on Power Electron-
ics, 2021, 36(3): 2584-2597.

HE Liang, KIM E, SHIN K G. A case study on im-
proving capacity delivery of battery packs via reconfig-
uration [J]. ACM Transactions on Cyber-Physical
Systems, 2017, 1(2): 11.

HE Liang, YANG Zhe, GU Yu, et al. SoH-aware
reconfiguration in battery packs [J]. IEEE Transac-
tions on Smart Grid, 2018, 9(4). 3727-3735.
LAMPRECHT A, NARAYANASWAMY S, STEIN-
HORST S.
reconfigurable battery packs [C]//2018 Design, Auto-

Improving fast charging efficiency of
mation & Test in Europe Conference &. Exhibition
(DATE). Piscataway, NJ, USA:. IEEE, 2018: 585-
588.

ASSADI S A, GONG Zhe, COELHO N, et al. Modu-
lar multiport electric-vehicle DC fast-charge station as-
sisted by a dynamically reconfigurable stationary bat-
tery [J]. IEEE Transactions on Power Electronics,
2023, 38(5): 6212-6223.

CHATZINIKOLAOU E, ROGERS D ]J. Hierarchical
distributed balancing control for large-scale reconfigu-
rable AC battery packs [J]. IEEE Transactions on
Power Electronics, 2018, 33(7): 5592-5602.
THOMAS R, DESPESSE G, BACQUET S, et al. A
high frequency self-reconfigurable battery for arbitrary
waveform generation [J]. World Electric Vehicle Jour-
nal, 2021, 12(1). 8.

THOMAS R, LEHMANN F, BLATTER J, et al.
Performance analysis of a novel high frequency self-
reconfigurable battery [J]. World Electric Vehicle
Journal, 2021, 12(1): 10.

XU Jun, GUO Zhechen, WANG Xingzao, et al. Bat-
tery thermal modeling and effective cooling/heating
methods [ M ]//ALOUI F, VARUVEL E G,
SONTHALIA A. Handbook of Thermal Management
Systems. Amsterdam, Netherlands: Elsevier, 2023

175-202.

[79]

[80]

[81]

[82]

[83]

[84]

[85]

[86]

[87]

[88]

http: // zkxb. xjtu. edu. cn

YU Xiaoling, LU Zhao, ZHANG Liyu, et al. Experi-
mental study on transient thermal characteristics of
stagger-arranged lithium-ion battery pack with air
cooling strategy [ J]. International Journal of Heat and
Mass Transfer, 2019, 143: 118576.

XU Jun, GUO Zhechen, XU Ziming, et al. A system-
atic review and comparison of liquid-based cooling sys-
tem for lithium-ion batteries [J].
2023, 17: 100242.

GUO Zhechen, XU Jun, XU Ziming, et al. A light-

eTransportation,

weight multichannel direct contact liquid-cooling sys-
tem and its optimization for lithium-ion batteries [J].
IEEE Transactions on Transportation Electrification.,
2022, 8(2): 2334-2345.

R, B, TR, & BT 48/ =g A
AR EAE /W Ve T VE IR e A et [T, AL
T4, 2023, 59(22) . 79-88.

GUO Zhechen, XU Jun, WANG Xingzao, et al. Opti-
mal design of flat heat pipe-liquid cooling battery ther-
mal management system based on 1D/3D thermal mod-
el [J]. Journal of Mechanical Engineering, 2023, 59
(22): 79-88.

XIONG Rui, LI Zhengyang, YANG Ruixin, et al.
Fast self-heating battery with anti-aging awareness for
freezing climates application [J]. Applied Energy,
2022, 324. 119762.

CHEN Siqgi, ZHANG Guangxu, WU Changjun, et al.
Multi-objective optimization design for a double-direc-
tion liquid heating system-based cell-to-chassis battery
module [ J]. International Journal of Heat and Mass
Transfer, 2022, 183, Part B: 122184,

RUAN Haijun, SUN Bingxiang, CRUDEN A. et al.
Optimal external heating resistance enabling rapid com-
pound self-heating for lithium-ion batteries at low tem-
peratures [ J]. Applied Thermal Engineering, 2022,
200 117536.

XU Jun, MEI Xuesong, WANG Haitao, et al. A hy-
brid self-heating method for batteries used at low tem-
perature [J]. IEEE Transactions on Industrial Infor-
matics, 2021, 17(7) . 4714-4723.

EBBS-PICKEN T. DA SILVA C M, AMON C H.
Design optimization methodologies applied to battery
thermal management systems: a review [J]. Journal
of Energy Storage, 2023, 67: 107460.

LU Yanbing, WANG Jianfeng, LIU Fen, et al. Per-
formance optimisation of Tesla valve-type channel for
cooling lithium-ion batteries [J]. Applied Thermal En-
gineering, 2022, 212 118583,




22

58 &

PN

[89]

[90]

[91]

[92]

(93]

[94]

[95]

[96]

[97]

[98]

[99]

TANG Xingwang, GUO Qin, LI Ming, et al. Per-
formance analysis on liquid-cooled battery thermal
management for electric vehicles based on machine
learning [J]. Journal of Power Sources, 2021, 494
229727,

XU Ziming, XU Jun, GUO Zhechen, et al. Design
and optimization of a novel microchannel battery ther-
mal management system based on digital twin [J].
Energies, 2022, 15(4) . 1421.

SUN Yasong. BAI Ruihuai. MA Jing. Development
and analysis of a new cylindrical lithium-ion battery
thermal management system [ J]. Chinese Journal of
Mechanical Engineering, 2022, 35(1): 100.

WANG Ye, ZHANG Guoging, YANG Xiaoging. Op-
timization of liquid cooling technology for cylindrical
power battery module [J]. Applied Thermal Engineer-
ing, 2019, 162: 114200.

LING Ziye, CAO Jiahao, ZHANG Wenbo, et al.
Compact liquid cooling strategy with phase change
materials for Li-ion batteries optimized using response
surface methodology [J]. Applied Energy, 2018,
228 T77-788.

CHEN Kai, WANG Shuangfeng, SONG Mengxuan,
et al. Structure optimization of parallel air-cooled bat-
tery thermal management system [J]. International
Journal of Heat and Mass Transfer, 2017, 111:
943-952.

ZHAO Rongchao, WEN Dayang. LAl Zhaodan. et al.
Performance analysis and optimization of a novel cool-
ing plate with non-uniform pin-fins for lithium battery
thermal management [J]. Applied Thermal Engineer-
ing, 2021, 194. 117022.

SEVERINO B, GANA F, PALMA-BEHNKE R, et
al. Multi-objective optimal design of lithium-ion bat-
tery packs based on evolutionary algorithms [J]. Jour-
nal of Power Sources, 2014, 267 288-299.

WANG Haoting, MA Lin. Thermal management of a
large prismatic battery pack based on reciprocating
flow and active control [J]. International Journal of
Heat and Mass Transfer , 2017, 115(Part A): 296-303.

MA Yan. DING Hao. MOU Hongyuan, et al. Battery
thermal management strategy for electric vehicles
based on nonlinear model predictive control [J]. Meas-
urement, 2021, 186: 110115.

ZHUANG Weichao, LIU Zhitao, SU Hongye, et al.
An intelligent thermal management system for opti-
mized lithium-ion battery pack [J]. Applied Thermal
Engineering. 2021, 189: 116767.

http: // zkxb. xjtu. edu. cn

[100]JGUO Zhechen, XU Jun, WANG Xingzao, et al. Fine
thermal control based on multilayer temperature dis-
tribution for lithium-ion batteries [J]. IEEE Transactions
on Industrial Informatics, 2024, 20(3): 4103-4114.

[101JHAO Menglong, LI Jian, PARK S, et al. Efficient
thermal management of li-ion batteries with a passive
interfacial thermal regulator based on a shape memory
alloy [J]. Nature Energy, 2018, 3(10): 899-906.

[102]JWANG Xingzao, GUO Zhechen, XU Jun, et al. Cavity
structure-based active controllable thermal switch for
battery thermal management [J]. iScience, 2023, 26
(12): 108419.

[103]MENGELKAMP E, GARTTNER J, ROCK K, et al.
Designing microgrid energy markets: a case study the
Brooklyn microgrid [J]. Applied Energy, 2018, 210
870-880.

[104]JFARROKHABADI M, KONIG S, CANIZARES C,
et al. Battery energy storage system models for micro-
grid stability analysis and dynamic simulation []].
IEEE Transactions on Power Systems, 2018, 33(2):
2301-2312.

[105]JTEO T T, THILLAINATHAN L, WOO W L, et al.
Intelligent controller for energy storage system ingrid-
connected microgrid [J]. TEEE Transactions on Sys-
tems, Man, and Cybernetics: Systems, 2021, 51(1):
650-658.

[106 JWEN Lulu, ZHOU Kaile, YANG Shanlin, et al. Op-
timal load dispatch of community microgrid with deep
learning based solar power and load forecasting [J].
Energy, 2019, 171: 1053-1065.

[107]JANSARI B, SHI Di, SHARMA R, et al. Economic
analysis, optimal sizing and management of energy
storage for PV grid integration [C]//2016 IEEE/PES
Transmission and Distribution Conference and Exposi-
tion (T&.D). Piscataway, NJ, USA: IEEE, 2016 1-5.

[108]DARMANSYAH, ROBANDI I. Photovoltaic parame-
ter estimation using grey wolf optimization [C]//2017
3rd International Conference on Control, Automation
and Robotics (ICCAR). NJ, USA.:
IEEE, 2017 593-597.

[109 ]SIOSHANSI R, DENHOLM P, JENKIN T, et al.

Estimating the value of electricity storage in PJM: ar-

Piscataway,

bitrage and some welfare effects [J]. Energy Econom-
ics, 2009, 31(2): 269-277.

[110JKHAN K A, KHALID M. Improving the transient
response of hybrid energy storage system for voltage
stability in DC microgrids using an autonomous control

strategy [J]. TEEE Access, 2021, 9: 10460-10472.




510 1

TRAR 45 - AHRE P L T R SR 45 BT 50 i i 23

[111JCAMARA M B, DAKYO B, GUALOUS H. Polyno-
mial control method of DC/DC converters for DC-bus
voltage and currents management: battery and super-
capacitors [ J]. IEEE Transactions on Power Electron-
ics, 2012, 27(3): 1455-1467.

[112]LEI Zhiguo, ZHANG Yuwen, LEI Xueguo. Impro-
ving temperature uniformity of a lithium-ion battery by
intermittent heating method in cold climate [J]. Inter-
national Journal of Heat and Mass Transfer, 2018,
121. 275-281.

[113]JAKRAM U, KHALID M, SHAFIQ S. Optimal sizing
of a wind/solar/battery hybrid grid-connected microgrid
system [J]. IET Renewable Power Generation, 2018,
12(1) . 72-80.

[114]HU Xiaosong, XU Le, LIN Xianke, et al. Battery li-
fetime prognostics [J]. Joule, 2020, 4(2): 310-346.

[115]LI Weihan, RENTEMEISTER M, BADEDA ], et al.
Digital twin for battery systems: cloud battery man-
agement system with online state-of-charge and state-of-

health estimation [J]. Journal of Energy Storage, 2020,

http: // zkxb. xjtu. edu. cn

30: 101557,

[116 ] BAUMANN M., ROHR S, LIENKAMP M. Cloud-
connected battery management for decision making on
second-life of electric vehicle batteries [ C]//2018
Thirteenth International Conference on Ecological Ve-
hicles and Renewable Energies (EVER). Piscataway,
NJ, USA: IEEE, 2018: 1-6.

[117]JCHUN Huiyong, KIM J, YU J, et al. Real-time parame-
ter estimation of an electrochemical lithium-ion battery
model using a long short-term memory network [ ] ].
IEEE Access, 2020, 8. 81789-81799.

[118] XU Ziming, XU Jun, GUO Zhechen, et al. Design
and optimization of a novel microchannel battery ther-
mal management system based on digital twin [J].
Energies, 2022, 15(4) . 1421.

[119]LIN Qian, WANG Jun, XIONG Rui, et al. Towards a
smarter battery management system: a critical review
on optimal charging methods of lithium ion batteries [J].
Energy, 2019, 183: 220-234.

R X% M)




