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Overview

Why do communication base stations use battery energy storage?

Meanwhile, communication base stations often configure battery energy
storage as a backup power source to maintain the normal operation of
communication equipment [3, 4]. Given the rapid proliferation of 5G base
stations in recent years, the significance of communication energy storage
has grown exponentially [5, 6]. 

Can a 5G base station energy storage sleep mechanism be optimized?

The optimization configuration method for the 5G base station energy storage
proposed in this article, that considered the sleep mechanism, has certain
engineering application prospects and practical value; however, the factors
considered are not comprehensive enough. 

What is the sleep mechanism of a base station?

The sleep mechanism of a base station refers to the intelligent shutdown of
major power consumption devices, such as the AAU of the base station, when
there is no load or the load is low, such that the energy consumption is greatly
reduced. 

What is a base station energy storage system?

A single base station energy storage system is configured with a set of 48
V/400 A-h energy storage batteries. The initial charge state of the batteries is
assumed to obey a normal distribution, assuming that the base station has a
uniform specification and its parameters are shown in Table 2. Table 2.
Parameters of the energy storage system. 

Why should a 5G base station have a backup battery?

The backup battery of a 5G base station must ensure continuous power supply
to it, in the case of a power failure. As the number of 5G base stations, and
their power consumption increase significantly compared with that of 4G base
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stations, the demand for backup batteries increases simultaneously. 

What is the function of battery pack in energy storage?

The battery pack in the energy storage section has the capacity to absorb
energy as a load, thereby increasing the power consumption of the grid during
the trough period. It can also release energy to reduce the overall power
consumption of the base station, thus balancing the high load of the grid
during the peak period.
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Base Station Backup Battery Sleep

Meanwhile, communication base stations often configure battery energy storage as a
backup power source to maintain the normal operation of communication equipment [3,
4]. Given the rapid proliferation of 5G base stations in recent years, the significance of
communication energy storage has grown exponentially [5, 6].

The optimization configuration method for the 5G base station energy storage proposed
in this article, that considered the sleep mechanism, has certain engineering application
prospects and practical value; however, the factors considered are not comprehensive
enough.

The sleep mechanism of a base station refers to the intelligent shutdown of major power
consumption devices, such as the AAU of the base station, when there is no load or the
load is low, such that the energy consumption is greatly reduced.

A single base station energy storage system is configured with a set of 48 V/400 A-h
energy storage batteries. The initial charge state of the batteries is assumed to obey a
normal distribution, assuming that the base station has a uniform specification and its
parameters are shown in Table 2. Table 2. Parameters of the energy storage system.

The backup battery of a 5G base station must ensure continuous power supply to it, in
the case of a power failure. As the number of 5G base stations, and their power
consumption increase significantly compared with that of 4G base stations, the demand
for backup batteries increases simultaneously.

The battery pack in the energy storage section has the capacity to absorb energy as a
load, thereby increasing the power consumption of the grid during the trough period. It
can also release energy to reduce the overall power consumption of the base station,
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thus balancing the high load of the grid during the peak period.

Dec 18, 2023 · As the penetration rate of renewable energy in the power system grows,
the need for the power system to find new flexible resources to maintain its stability
increases. At the ...

Feb 1, 2022 · The high-energy consumption and high construction density of 5G base
stations have greatly increased the demand for backup energy storage batteries. To
maximize overall ...

Dec 7, 2023 · This work studies the optimization of battery resource configurations to
cope with the duration uncertainty of base station interruption. We mainly consider the
demand transfer ...

Aug 1, 2023 · An energy consumption optimization strategy of 5G base stations (BSs)
considering variable threshold sleep mechanism (ECOS-BS) is proposed, which includes
the initial ...

Feb 21, 2025 · Optimizing energy consumption and aggregating energy storage capacity
can alleviate 5G base station (BS) operation cost, ensure power supply reliability, and
provide ...

Sep 2, 2024 · Furthermore, a multi-objective joint peak shaving model for base stations
is established, centrally controlling the energy storage system of the base station
through a ...

Mar 17, 2022 · Abstract: The high-energy consumption and high construction density of
5G base stations have greatly increased the demand for backup energy storage
batteries. To maximize ...

Sep 2, 2024 · Furthermore, a multi-objective joint peak shaving model for base stations
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is established, centrally controlling the energy storage system of the base station
through a virtual battery management system.

Nov 12, 2021 · Abstract--In this paper, we study sleeping and power control of a single-
cell cellular network with bursty traffic. The base station (BS) sleeps whenever the
system is ...

Dec 7, 2023 · We mainly consider the demand transfer and sleep mechanism of the base
station and establish a two-stage stochastic programming model to minimize battery
configuration costs and operational costs.

Dec 7, 2023 · We mainly consider the demand transfer and sleep mechanism of the base
station and establish a two-stage stochastic programming model to minimize battery
configuration ...

Dec 7, 2023 · This work studies the optimization of battery resource configurations to
cope with the duration uncertainty of base station interruption. We mainly consider the
demand transfer and sleep ...

Jan 17, 2022 · ABSTRACT Base stations have been massively deployed nowadays to af-
ford the explosive demand to infrastructure-based mobile networking services, including
both cellular ...
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