THOOPMAIIITHO-KEPYIOUI CHCTEMU HA 3AJIIBHUYHOMY TPAHCITOPTI

METOI ITOBHOrO 1H(OPMAIIHOrO MOEAHAHHSI MIX
CHCTEeMaMH pI3HUX PpIBHIB Ta JUIi  3pY4HOCTI,
NPOIOHYETHCS  POSIIMPUTH  CTPYKTYPY  YNPAaBIIHHA
3aJII3HUYHOTO TPAHCHOPTY, AOJABIIM B 1l alropuTM
CHelLiaJIbHI MiIPO3AUH Y KOXKHIN CTPYKTYPHIN OJUHUII
AT  VYkpzamizHumi.  YJOCKOHaleHI  CTPYKTypHi
MiPO3IIM TOBHHHI MAaTH BHCOKY TOTOBHICTh [I0
HaJaHHS TOCIYT, AKi peali3yloThcs 3 MiHIMaIbHUMHU
BUTpAaTaMH, a TaKOX MOEJHYBATH HOBI Ta I1CHYHOYH
CHCTEMH Ta B3AEMOJISITH 3 30BHINHIMU CHCTEMaMH Ha
BCIX PIBHSX YNPAaBIiHHS SIK JAJIEKOTO 3apyOiKKs, TakK i
IHIIUX BUJIIB TPAHCIIOPTY.
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IMPACT OF DISCHARGE DEPTH ON
LITHIUM-ION BATTERY LIFE

Lithium-ion batteries are reusable batteries
designed for cyclic use in charge-discharge mode.
Reversible chemical processes of oxidation and
reduction take place inside them. The charge from the
cathode to the anode and back is transferred by lithium
ions, which are embedded in the crystal lattice of
graphite and metal oxides, forming a chemical bond.

Lithium-ion batteries wear out over time.
Factors that contribute to their degradation include
elevated temperatures, increased voltage effects, large
changes in the state of charge large current values during
charge and discharge, and finally cycling frequency.

Depth of discharge refers to the capacity of the
battery in a different range of states of charge. The upper
and lower levels of charge degrees have a great influence

on the resource. This is primarily due to the preliminary
thesis that stress levels also have an effect.

Overcharging lithium-ion batteries results in
irreversible degradation and reduced capacity and power.
This is due to the fact that when the negative electrode is
recharged, lithium metal is deposited on it. Too much
excess lithium due to an unbalanced initial ratio of
positive and negative masses of the electrodes is the main
cause of deposition. The potential of the positive
electrode, as a result of the same imbalance, does not
reach its optimal state.

Another reason for overcharging the negative
electrode is the forced charge, which leads, in some
cases, to excessive polarization of the electrode. Lithium
deposited on carbon quickly reacts with the solvent and
forms a film on the surface of the electrode, covered with
a layer of salt and other products. The film, by blocking
the pores in the carbon, reduces the size of its working
surface, which leads to a decrease in the activity of the
electrode and degradation of the capacity.

For lithium-ion batteries, the charge level is one
of the factors affecting the service life. An increase in
resource can be achieved by reducing the depth of
discharge, as well as achieving the same level of charge
degree. At the same time, operation in the middle ranges
improves the service life, in contrast to operation in high
ranges of state of charge, that is, an incomplete charge of
the battery also increases the maximum number of
cycles.

Despite the low voltage level, the range between
5% and 15% reduces battery life. A single battery cycling
in the 40-60% range contains minimal reduction in
battery capacity. The range of 60-80% reduces the
resource, equivalent to the lower range, which is
explained by the high voltage level.

Thus, taking into account the above, it is
possible to artificially extend the lifespan of a lithium-
ion battery by avoiding operating it at extreme
temperatures, over-discharging, over-charging, over-
voltage, large change in state of charge, too much current
during charge and discharge, as well as high cyclic
switching frequency.
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