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Overview

Is parallel connection safe in battery energy storage systems?

36. Jocher, P. ∙ Steinhardt, M. ∙ Ludwig, S. Parallel connection of cells is a
fundamental configuration within large-scale battery energy storage systems.
Here, Li et al. demonstrate systematic proof for the intrinsic safety of parallel
configurations, providing theoretical support for the development of battery
energy storage systems. 

Can lithium batteries be connected in parallel?

Lithium batteries can indeed be connected in parallel, and this method is
commonly used to achieve higher capacity and extend the runtime of a
battery system. By connecting two or more lithium batteries with the same
voltage in parallel, the resulting battery pack retains the same nominal
voltage but boasts a higher Ah capacity. 

What is a parallel lithium battery pack?

According to the parallel principle, the current of the main circuit is equal to
the sum of the currents of the parallel branches. Therefore, a parallel lithium
battery pack with “n” parallel batteries achieves the same charging efficiency
as a single battery, with the charging current being the sum of the individual
battery currents. 

Why do lithium ion batteries need to be connected in series?

To meet the power and energy requirements of the specific applications,
lithium-ion battery cells often need to be connected in series to boost voltage
and in parallel to add capacity . However, as cell performance varies from one
to another [2, 3], imbalances occur in both series and parallel connections. 

How to optimize lithium batteries in parallel connection?

Without proper monitoring, excessive current flow between batteries can
result in overheating. To enhance safety, it is essential to incorporate fuses,
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circuit breakers, and a high-quality BMS to monitor voltage levels and prevent
short circuits. How to Optimize Lithium Batteries in Parallel Connection 1. Use
Identical Batteries. 

What is a parallel battery management system (BMS)?

A Parallel BMS plays an important role in achieving safe and efficient parallel
battery configurations. It continuously monitors the voltage, temperature and
charging status of each battery, ensuring that the battery is balanced and
protected during the charge and discharge cycle. A BMS for parallel cells
performs several essential functions:
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Management of imbalances in
parallel-connected lithium-ion
battery  

Aug 1, 2019 · Uneven electrical current
distribution in a parallel-connected
lithium-ion battery pack can result in
different degradation rates and
overcurrent issues in the cells.
Understanding the ...

  

Control Strategy for a Battery
Energy Storage System with
Parallel  

Jun 14, 2019 · Parallel connection of
batteries using isolated dc-dc converters
can increase the capacity of an energy
storage system. It also allows usage of
batteries with different ...

  

Energy management strategy
of Battery Energy Storage
Station ...

Sep 1, 2023 · In recent years, the
application of BESS in power system has
been increasing. If lithium-ion batteries
are used, the greater the number of
batteries, the greater the energy ...
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Series vs Parallel: Which
Configuration is Best for
Project

Dec 3, 2024 · Choosing between series
and parallel configurations for lithium-ion
batteries is crucial for optimizing
performance in your projects. Series
connections increase voltage while ...

  

Economic evaluation of
batteries planning in energy
storage ...

Jun 1, 2015 · When constructing energy
storage power stations with lead-acid
batteries, lithium-ion batteries and VRBs
as alternative batteries, the
configuration of 7.13 MWh of lithium-ion
...

  

Effect of the number of parallel
batteries on thermal ...

Jun 15, 2025 · This work reveals the
detailed effects of the number of parallel
batteries on TR evolution and triggering
mechanisms, which contributes to
sufficient evidence for reliable early ...

  

Batteries In Parallel: Maximize
Power And Efficiency In Your ...
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Mar 26, 2025 · Learn how to connect
batteries in parallel to maximize power
and efficiency in your setup. This guide
covers the benefits of parallel battery
configurations, including increased ...

  

A novel measurement
technique for parallel-
connected lithium ...

Aug 15, 2021 · This work investigates a
novel measurement method to connect
cells in parallel with controllable
interconnection resistances. Instead of a
physical connection, the presented ...

  

Parallel Operation of Energy-
Storage Modules Based on
Lithium-Ion Batteries

Feb 9, 2025 · To enable energy-storage
devices to operate in parallel, it is
necessary to synchronize the output
voltages of the inverters they contain.
Several approaches to ensuring ...
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For catalog requests, pricing, or partnerships, please visit:
https://institut3i.fr
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