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How does ripple current affect battery life?

Besides its effect on the life time of the battery cells, the ripple current has potential benefits for the state of
health diagnosis of the battery. The voltage response of the battery cells to the high frequent stimulations of
the ripple current contains information of the cell's impedance spectrum, which changes with the aging
process.

Does current ripple affect battery performance degradation?

This paper documents an experimental investigation that studies the long-term impact of current ripple on
battery performance degradation. A novel test environment has been designed to thermally manage the cellsto
25 &#176;C while simultaneously exciting the cells with a coupled DC and AC load profile that is
representative of real-world vehicle use.

What causes aripplein a battery?

The ripple is generated by the semiconductor switchingwhen converting the DC voltage of the battery to AC
with variable frequency and amplitude for the motors or to DC with a different voltage level (e.g.,400 V to 12
V).

What is the magnitude of a current ripplein acell?

Cells 4-6, 7-9, 10-12 and 13-15 were electrically loaded using the same DC signal, but with the addition of an
AC ripple component of magnitude: 10 Hz, 55 Hz, 254 Hz and 14.8 kHz respectively. As discussed in Section
3.1 the peak-to-peak magnitude of the current ripple was maintained constant at 1.2C.

Do dternating current profiles affect the lifetime of lithium-ion batteries?

This applies in particular for EV batteries with an expected lifetime of more than ten years. This study
investigates the influence of aternating current (ac) profiles on the lifetime of lithium-ion batteries.
High-energy battery cells were tested for more than 1500 equivalent full cycles to practically check the
influence of current ripples.

How does current ripple affect resistance?

By comparing the EIS results presented in Fig. 8,Fig. 9,it can be seen that cells cycled with a current ripple at
14.8 kHz,experience arelatively rapid risein R t (circa: 0.02 Ohms) between 0 and 600 cycles; the rate of rise
of resistance (R t) for the same cells then reduces considerably between 600 and 1200 cycles.

Fast-switching semiconductors induce ripple currents on the high-voltage DC bus in the electric vehicle (EV).
This paper describes the methods used in the project SICWell and a new approach to investigate the influence
of these overlaid ...

Abstract: The aim of this paper is to investigate the impact of the current ripple, originating from the dc-dc
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converter of e.g. aPHEV powertrain, on the ageing of Li-ion batteries. Most research ...

Current ripples increase the charging time, the average effective charging current and extra temperature rise of
the Li-ion battery depending on the ripple waveform [19].

Abstract: The aim of this paper is to investigate the impact of the current ripple, originating from the dc-dc
converter of eg. a PHEV powertrain, on the ageing of Li-ion batteries. Most research concerning batteries
focuses on very low (uUHz) to low (Hz) frequencies and low current ripples to create very accurate battery
models which can ...

It is shown that noinusoidal ripple-current charging exists in lithium-ion battery cells, based on an
experimental study of large-size prismatic cells, using a physics-based model based on the underlying
electrochemical principles. Sinusoidal ripple-current charging has previously been reported to increase both
charging efficiency and energy efficiency and ...

This applies in particular for EV batteries with an expected lifetime of more than ten years. This study
investigates the influence of alternating current (ac) profiles on the lifetime of lithium-ion batteries.
High-energy battery cells were tested for more than 1500 equivalent full cycles to practically check the
influence of current ripples ...

Lithium batteries, which are characterized by a high energy density and minimal self-discharge index, have
become the most widespread among electrochemical electric Energies 2023, 16,197 10 of 16 ...

The aim of this paper is to investigate the impact of the current ripple, originating from the dc-dc converter of
e.g. aPHEV powertrain, on the ageing of Li-ion batteries. Most ...

This study presents a control system to track the sinusoidal ripple current (SRC) of lithium (Li)-ion batteries.
In this method, a combination of a DC and a sinusoidal ripple current is injected to the battery. By choosing
the appropriate frequency, the ...

Chopping Compensation Control and Low Frequency Pulse Suppression Strategy of DC Side Current in
Lithium Battery Energy Storage System. Conference paper; First Online: 07 March 2024; pp 528-538; Cite
this conference paper; Download book PDF. Download book EPUB. The Proceedings of the 18th Annual
Conference of China Electrotechnical Society ...

Experimental study into the impact of current ripple on li-ion battery degradation. 15 cells exercised with 1200
cycles coupled AC-DC signals, at 5 frequencies. Results ...

In atypical single-phase battery energy storage system, the battery is subject to current ripple at twice the grid

frequency. Adverse effects of such a ripple on the battery performance and lifetime would motivate
modifications to the design of the converter interfacing the battery to the grid. This paper presents the results
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of an experimental study on the effect of such acurrent ripple on ...

High-frequency ripple current excitation reduces the lithium precipitation risk of batteries during self-heating
at low temperatures. To study the heat generation behavior of batteries under high-frequency ripple current
excitation, this paper establishes a therma model of LIBs, and different types of LIBs with low-temperature
self-heating ...

A ripple in the output voltage or the charging current will lead to an increase in the temperature of the battery
cells, aging, increased losses, skin effect phenomenon, and interference with...

Revealed the mechanism of high-frequency ripple current effect on lithium-ion battery life. Lithium-ion
battery lifeiscritical to the safe and stable operation of electric ...

High-frequency ripple current excitation reduces the lithium precipitation risk of batteries during self-heating
at low temperatures. To study the heat generation behavior of ...
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