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Abstract: Battery charging techniques are critical to enhance battery operation performance. Charging
temperature rise, energy loss, and charging time are three key indicators to evaluate charging performance.
1t is imperative to decreases temperature rise and energy loss without extending the charging time during the
charging process. There are different types charging strategies for li-ion battery like constant current (CC),
constant voltage (CV), constant current constant voltage (CCCV), pulse charging and reflex charging. In the
case of CC-CV charging temperature of the battery rises with the magnitude of the current being injected and
cannot be regulated without any external cooling arrangement. Temperature regulated strategies are
implemented through a discrete electrothermal model, which acts as a temperature estimator. The coefficient
of the estimators corresponds to the battery parameters such as internal resistance and thermal time
constants, entropy, etc. Batteries can be charged at a faster rate by injecting current at a higher rate than
normal charging i.e. xC/10, where C is the capacity of the battery in Ah. In case of normal charging of the
battery x D 1 and for faster charging x > 1. For example, if the battery capacity is 100Ah, then charging at
10A charging is normal and any injection more than this can be considered as faster charging. Normally, for
a lead-acid battery x is equal to one, whereas for the Li-ion battery the value of x can be greater than 10. If
the current is injected at the rate above the normal rating of the battery, it not only can cause accelerated
battery degradation, but also leads to other issues such as overcharging, temperature rises, and over-voltage.
To resolve the above issues and ensure safe operation, a proper battery charging strategy should be
implemented. In this project we are developing temperature regulated pulse charging model for lithium ion
battery, Whenever battery is charged fast its internal temperature rises which might result in thermal run
away. In our model we are sensing the temperature of battery when battery is charged fast if battery
temperature rises above the some maximum temperature then the input current is cut off and when battery
temperature becomes normal then input to battery is given again. This process continues. Due to this battery
life is increased and polarization is not form in the battery. For the same charging time as achieved with
TRPC, TRPC results in almost double the expected life of operation and better SOH as compared to CC-CV
and TRRC. We are trying to make temperature regulated pulse charging model for lithium ion battery..

Keywords: State of Charge, State of Health, TRPC, Depth of Dischargec, Constant Current, Constant Voltage

REFERENCES

[1].

[2].

(3]

F. A. Shah, S. Shahzad Sheikh, U. I. Mir and S. Owais Athar, "Battery Health Monitoring for Commercialized
Electric Vehicle Batteries: Lithium-Ion," 2019 International Conference on Power Generation Systems and
Renewable Energy Technologies (PGSRET), Istanbul, Turkey, pp. 1-6, doi: 10.1109/PGSRET.2019.8882735.
N. A. Azis, E. Joelianto and A. Widyotriatmo, "State of Charge (SoC) and State of Health (SoH) Estimation of
Lithium-Ion Battery Using Dual Extended Kalman Filter Based on Polynomial Battery Model," 6th Int. Conf. on
Instrumentation, Control, and Automation (ICA), Bandung, Indonesia, 2019, pp. 88-93, doi:
10.1109/ICA.2019.8916734.

S. Chowdhury, M. N. Bin Shaheed and Y. Sozer, "An Integrated State of Health (SOH) Balancing Method for
Lithium-Ion Battery Cells," 2019 IEEE Energy Conversion Congress and Exposition (ECCE), Baltimore, MD,
USA, pp. 5759-5763, doi: 10.1109/ECCE.2019.8912932.

Copyright to IJARSCT DOI: 10.48175/568 473
www.ijarsct.co.in



O
X%

IJARSCT

Impact Factor: 6.252

[4].
[5].

[6].

[7].
[8].

[9].

[10].

[11].

[12].

[13].

[14].

[15].

[16].

[17].

[18].

[19].

[20].

(21]
[22]

IJARSCT ISSN (Online) 2581-9429

International Journal of Advanced Research in Science, Communication and Technology (IJARSCT)

Volume 2, Issue 6, May 2022

S. Zhang, "A new method for lithium-ion battery's SOH estimation and RUL prediction," 2018 13th IEEE
Conference on Industrial Electronics and Applications (ICIEA), Wuhan, China, pp. 2693-2697, doi:
10.1109/ICIEA.2018.8398166.

Yang, Y. Wang, K. L. Tsui and Y. Zi, "Lithium-ion Battery SOH Estimation and Fault Diagnosis with Missing
Data," 2019 IEEE International Instrumentation and Measurement Technology Conference (I2MTC), Auckland,
New Zealand, 2019, pp. 1-6, doi: 10.1109/12MTC.2019.8826888.

N. A. Azis, E. Joelianto and A. Widyotriatmo, "State of Charge (SoC) and State of Health (SoH) Estimation of
Lithium-Ton Battery Using Dual Extended Kalman Filter Based on Polynomial Battery Model," 2019 6th
International Conference on Instrumentation, Control, and Automation (ICA), 2019, pp. 88-93, doi:
10.1109/ICA.2019.8916734.

J. Tian, R. Xiong and W. Shen, "State-of-Health Estimation Based on Differential Temperature for Lithium Ion
Batteries," in IEEE Transactions on Power Electronics, vol. 35, no. 10, pp. 10363-10373, Oct. 2020, doi:
10.1109/TPEL.2020.2978493.

N. Yang, J. Feng, Q. Sun, T. Liu and D. Zhong, "Online estimation of state-of-health for lithium ion batteries
based on charge curves," 2016 11th International Conference on Reliability, Maintainability and Safety (ICRMS),
2016, pp. 1-8, doi: 10.1109/ICRMS.2016.8050034

D. Stroe and E. Schaltz, "Lithium-Ion Battery State-of-Health Estimation Using the Incremental Capacity
Analysis Technique," in IEEE Transactions on Industry Applications, vol. 56, no. 1, pp. 678-685, Jan.-Feb. 2020,
doi: 10.1109/TIA.2019.2955396.

J. Wehbe & N. Karami, "Battery equivalent circuits and brief summary of components valuedetermination of
lithium ion: A review," 2015 Third International Conference on Technological Advances in Electrical, Electronics
and Computer Engineering (TAEECE), Beirut, Lebanon, pp. 45-49, doi: 10.1109/TAEECE.2015.7113598.

N. Trivedi, N. S. Gujar, S. Sarkar and S. P. S. Pundir, "Different fast charging methods and topologies for EV
charging," 2018 IEEMA Engineer Infinite Conference (eTechNxT), New Delhi, India, , pp. 1-5, doi:
10.1109/ETECHNXT.2018.8385313

U. Purushothaman, B. K.Landau, “Rapid Charging of Lithium-Ion Batteries Using Pulsed Currents,” Journal of
The Electrochemical Society, vol. 153, no. 3, p. A533, 2006.

C.-H. Lin, C.-Y. Hsiceh, and K.-H. Chen, “A Li-lon Battery Charger With Smooth Control Circuit and Built-In
Resistance Compensator for Achieving Stable and Fast Charging,” IEEE Transactions on Circuits and Systems I:
Regular Papers, vol. 57, no. 2, pp. 506-517, 2010.

Dr. Deepak S Bankar , Parag Choudhari, Suyog, S Hirve, “Fast Charging Techniques And Material Specifications
Requirement For Lithium lon batteries Used In Electrical Vehicle: A Review”, International journal of Science
& technology research vol. 8, Issue 08, August 2019

J. Li, E. Murphy, J. Winnick, and P. A. Kohl, “The effects of pulse charging on cycling characteristics of
commercial lithium-ion batteries,” Journal of Power Sources, vol. 102, no. 1-2, pp. 302-309, 2001

H. Han, H. Xu, Z. Yuan and Y. Shen, "A new SOH prediction model for lithium-ion battery for electric vehicles,"
2014 17th International Conference on Electrical Machines and Systems (ICEMS), Hangzhou, China, 2014, pp.
997-1002, doi: 10.1109/ICEMS.2014.7013631.

Y. V. Mahadik, D. S. Yeole and P. K. Chowdhary, "Fast Charging Systems for the Rapid Growth of Advanced
Electric Vehicles (EVs)," 2020 International Conference on Power, Energy, Control and Transmission Systems
(ICPECTS), Chennai, India, 2020, pp. 1-6, doi: 10.1109/ICPECTS49113.2020.9336979.

T.C. Wanger, Conserv. he Lithium future resources, recycling, and the environment,Lett. 4 (2011) 202-206.
Scrosati, J. Hassoun, Y.K. Sun, Lithium-ion batteries. A look into the future, Energy Environ. Sci. 4 (2011) 3287—
3295.

D.R. Pendergast, E.P. Demauro, M. Fletcher, E. Stimson, J.C. Mollendorf, A rechargeable lithium-ion battery
module for underwater use,J. Power Sources 196 (2011) 793-800.

. https://pushevs.com/2017/03/15/technology-regulation-motivation/

. Linden, D.,T.B. Reddy Handbook of Batteries, fourth ed., McGraw Hill, New York, 2011.

Copyright to IJARSCT DOI: 10.48175/568 474
www.ijarsct.co.in



(X
X%

IJARSCT

Impact Factor: 6.252
(23]

IJARSCT ISSN (Online) 2581-9429

International Journal of Advanced Research in Science, Communication and Technology (IJARSCT)

Volume 2, Issue 6, May 2022

H. Meng, X. Pang, Z. Zhen, Recent progress in high-voltage lithium ion batteries, J. Power Sources 237 (2013)
229-242.

[24]. R. Santhanam, B. Rambabu,Research progress in high voltage spinel LiNi0.5Mn1.504 material, J. Power Sources
195 (2010) 5442-5451.

[25]. S. Choe, X. Li and M. Xiao, "Fast charging method based on estimation of ion concentrations using a reduced
order of Electrochemical Thermal Model for lithium-ion polymer battery," 2013 World Electric Vehicle
Symposium and Exhibition (EVS27), 2013, pp. 1-11, doi: 10.1109/EVS.2013.6914966.

[26]. Ansean, D., Dubarry, M., Devie, A., Liaw, B., Garcia, V., Viera, J., & Gonzalez, M. (2016). Fast charging
technique for high power LiFePO4 batteries: A mechanistic analysis of aging. Journal of Power Sources, 321,
201-209.

[27]. Al-Haj Hussein and 1. Batarseh, "A Review of Charging Algorithms for Nickel and Lithium Battery Chargers,"
IEEE Trans. Veh. Technol., vol. 60, no. 3, pp. 830-838, Mar. 2011.

[28]. Praisuwanna and S. Khomfoi, “A pulse frequency technique for a quick charger,” in Proceedings of IEEE ECTI-
CON 2013, pp. 1-6, 2013.

[29]. Li-Ion Cell Operation at Low Temperatures, an Ji et al 2013 J. Electrochem. Soc. 160 A636

[30]. Pesaran, S. Santhanagopalan, G.H. Kim, Addressing the Impact of Temperature Extremes on Large Format Li-
Ion Batteries for Vehicle Applications, Presented at:

[31]. Proceedings of the 30th International Battery Seminar, Ft. Lauderdale, Florida, 2013

Copyright to IJARSCT DOI: 10.48175/568 475

www.ijarsct.co.in



