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Overview

This article explores the dangers of lithium-ion batteries on vessels, focusing
on the risks, incidents, and necessary safety measures to mitigate these
hazards. Lithium-ion batteries are known for their high energy density and
efficiency, making them the preferred choice for electric vehicles. 

This article explores the dangers of lithium-ion batteries on vessels, focusing
on the risks, incidents, and necessary safety measures to mitigate these
hazards. Lithium-ion batteries are known for their high energy density and
efficiency, making them the preferred choice for electric vehicles. 

The database compiles information about stationary battery energy storage
system (BESS) failure incidents. There are two tables in this database:
Stationary Energy Storage Failure Incidents – this table tracks utility-scale and
commercial and industrial (C&I) failures. Other Storage Failure. 

The rapid global adoption of electric vehicles (EVs), lithium-ion batteries, and
Battery Energy Storage Systems (BESS) has led to significant advancements
in maritime transport regulations and best practices. This report details the
critical updates within the International Maritime Organization. 

This research evaluated the hazards of commercially available energy storage
system (ESS) types for transportation by the marine mode in enclosed vessel
spaces according to the current International Maritime Dangerous Goods
(IMDG) Code. Enclosed spaces, such as container cargo holds or closed. 

Li-ion batteries are becoming increasingly prevalent in many industries, with
applications ranging from small electronic devices to electric scooters, electric
vehicles (EVs) and to larger energy storage units. Li-ion batteries have been
shipped in packaged form and/or as part of electric vehicles. 

The lithium battery energy storage system (LBESS) has been rapidly
developed and applied in engineering in recent years. Maritime transportation
has the advantages of large volume, low cost, and less energy consumption,
which is the main transportation mode for importing and exporting LBESS;. 
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More and more ships are turning hybrid or fully electric and increasingly rely
on lithium batteries and energy storage as a power source. The technology
has proven itself reliable and powerful, but safety concerns, such as thermal
runaway, still linger. Elliot Gardner takes a closer look at some of. Are lithium-
ion batteries a new safety issue for ships?

Lithium-ion batteries: a new safety issue for ships?

 More and more ships are turning hybrid or fully electric and increasingly rely
on lithium batteries and energy storage as a power source. The technology
has proven itself reliable and powerful, but safety concerns, such as thermal
runaway, still linger. 

What causes a lithium-ion battery energy storage system to fire?

A lithium-ion battery energy storage system (LBESS) is usually composed of a
low boiling point and a flammable organic electrolyte. High temperature,
vibration, and other external environmental factors may trigger the thermal
runaway of LBESS, leading to fire accidents [ 5 ]. 

Are lithium-ion batteries a good choice for a ship's power system?

Estimates suggest that almost all commercial vessels will soon house some
form of electric storage system as part of their power systems, and lithium-ion
batteries are becoming one of the most popular choices for ship operators. 

Can lithium batteries be misused in a maritime environment?

Risk analysis The potential misuse of lithium batteries varies under different
maritime operating conditions. As mentioned earlier, in storage and
transportation environments, batteries are more likely to be subjected to
thermal and mechanical abuse than electrical abuse. 

What challenges do Ocean shippers face when transporting lithium-ion
batteries?

Ocean shippers face numerous challenges when transporting lithium-ion
batteries, primarily due to the batteries' fire risks and the complexities of
maritime logistics. Ensuring that batteries are properly packaged and handled
throughout the shipping process is crucial to preventing incidents. 

What is a fire accident during transportation of lithium battery energy storage
systems?
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A fire accident is the main type of accident during transportation of LBESS.
Maritime transportation is characterized by high vibration, high temperature,
high humidity, and possible collision, which may cause fire accidents.
Therefore, it is necessary to evaluate the fire risk during the transportation of
lithium battery energy storage systems.
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Ship energy storage lithium battery failure

  

Dangers of lithium-ion
batteries on vessels

Lithium-ion batteries are known for their high
energy density and efficiency, making them the
preferred choice for electric vehicles. However,
their chemical composition also makes them ...

  

Fires at Sea: The Hidden
Dangers of Lithium-Ion ...

While the exact causes of these fires remain
under investigation, the potential link to Li-ion
batteries is enough to send shockwaves through
the shipping industry. As the demand for EVs and
...

  

Failures and Fires in BESS
Systems 

A look at the data and literature around Failures
and Fires in BESS Systems. The number of fires
in Battery Energy Storage Systems (BESS) is
decreasing.

  

Lithium Battery In Ship and Marine

Lithium batteries have revolutionized the marine
industry with their exceptional energy storage
capabilities and numerous advantages. As the
demand for more sustainable and ...
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Battery Failure Databank ,
Transportation and ...

Battery Failure Databank The Battery Failure
Databank features data collected from hundreds
of abuse tests conducted on commercial lithium-
ion batteries. Methods of abuse include nail ...

  

BESS failure incident rate
dropped 97% between ...

The rate of failure incidents fell 97% between
2018 and 2023, with a chart in the study showing
that it went from around 9.2 failures per GW of
battery energy storage systems (BESS) deployed
in 2018 to ...

  

ship energy storage lithium
battery system 

The ship energy storage system composed of
lithium batteries has the advantages of high
working voltage and high energy utilization rate.
The use of ship energy storage systems can ...
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Research summary - Marine
transport of energy storage
systems ...

This research reviewed the different types of
energy storage systems that are currently on the
market, or that are being developed, to
determine how they could malfunction and what
...

  

Cracking the failure of lithium
batteries , Science

Lithium batteries that use a solid electrolyte
have the potential to improve safety and
increase the amount of stored energy . This
makes solid-state electrochemical cells a
promising option for electric ...

  

BESS Failure Incident Database 

This table tracks utility and C& I scale energy
storage failure incidents with publicly available
information. Click here to download a csv version
of the data in this table.

  

Battery and hybrid ships 

All electric and hybrid ships with energy storage
in large Li-ion batteries can provide significant
reductions in fuel cost, maintenance and
emissions as well as improved responsiveness,
regularity and safety. DNV's Maritime ...
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Insights from EPRI s Battery
Energy Storage Systems ...

The UL Lithium-Ion Batery Incident Reporting
encompasses incidents caused by utility-scale,
C& I, and residential BESS, as well as EVs, e-
mobility, and consumer products. This database
...

  

Lithium ion battery energy
storage systems (BESS)
hazards

A battery energy storage system (BESS) is a type
of system that uses an arrangement of batteries
and other electrical equipment to store electrical
energy. BESS have ...

  

EPRI Battery Energy Storage
Systems (BESS) Failure
Incident ...

Publication Title , EPRI Battery Energy Storage
Systems (BESS) Failure Incident Database Grid
Scale Storage Publications Search Search Lithium
Fire Publications search was updated real ...

  

WORKING COPY-Battery
Handbook 2016-05 BG 

Electric and hybrid vessels with energy storage
in large Lithium-ion batteries and optimized
power control can contribute to reducing both
fuel consumption and emissions. Battery
solutions can ...
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Fire Accident Risk Analysis of
Lithium Battery Energy ...

A lithium-ion battery energy storage system
(LBESS) is usually composed of a low boiling
point and a flammable organic electrolyte.

  

Entering a new era for battery-
powered ships

What comes next for battery-powered ships?
Shipyards, designers, and equipment
manufacturers all have crucial roles to play in
the further development of batteries, propelling
the shipping world forward. ...

  

Battery Energy Storage
Systems in Ships'
Hybrid/Electric  

It also reviews several types of energy storage
and battery management systems used for ships'
hybrid propulsion. The article describes different
marine applications of ...

  

State estimation of lithium-ion
battery for shipboard
applications: ...

With the aggravation of environmental problems
caused by the long-term dependence of shipping
traffic on heavy fossil fuels, it is an irreversible
development trend for ...
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Fire Accident Risk Analysis of
Lithium Battery ...

The lithium battery energy storage system
(LBESS) has been rapidly developed and applied
in engineering in recent years. Maritime
transportation has the advantages of large
volume, low cost, and  

  

Research summary - Marine
transport of energy storage
systems ...

Summary This research evaluated the hazards of
commercially available energy storage system
(ESS) types for transportation by the marine
mode in enclosed vessel spaces according to the
...

  

Fire Accident Risk Analysis of
Lithium Battery ...

A lithium-ion battery energy storage system
(LBESS) is usually composed of a low boiling
point and a flammable organic electrolyte. High
temperature, vibration, and other external
environmental factors may ...

  

Troubleshooting of Lithium
Battery Failures for Ship
Energy Storage

These battery energy storage systems usually
incorporate large-scale lithium-ion battery
installations to store energy for short periods.
The systems are brought online during periods of
...
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How batteries go bad:
Understanding battery ...

Lithium plating is one of the most serious failure
modes in lithium-ion batteries, potentially
leading to catastrophic failures. Unlike gradual
degradation mechanisms, lithium plating can
create immediate ...

  

BESS Failure Insights: Causes
and Trends ...

Explore battery energy storage systems (BESS)
failure causes and trends from EPRI's BESS
Failure Incident Database, incident reports, and
expert analyses by TWAICE and PNNL.

  

Requirements for Shipping
Lithium Batteries 2025

The rapid global adoption of electric vehicles
(EVs), lithium-ion batteries, and Battery Energy
Storage Systems (BESS) has led to significant
advancements in maritime transport regulations
...

  

Why Lithium-Ion Batteries Fail:
Causes and Fixes 

Lithium-ion batteries fail due to thermal
runaway, aging, or misuse. Revive lithium
battery performance with proper storage, BMS,
and maintenance tips.

  

Powered by JH Solar



Page 12/13

Ship Safety Standards 

The scope is limited to lithium-ion batteries due
to their prevalent uptake in the industry. With
respect to traditional technologies, there is a
change in the risk profile of this ...

  

POTENTIAL DAMAGES &
LIABILITIES ARISING FROM A ...

They are now a viable option for energy storage
systems in the shipping industry, particularly for
smaller vessels. Use of battery propulsion
reduces or removes the need for traditional ...

  

(PDF) Battery Energy Storage
Systems in Ships' ...

One of very promising means to meet the
decarbonisation requirements is to operate ships
with sustainable electrical energy by integrating
local renewables, shore connection systems and
battery  

  

Lithium-Ion Batteries Hazard
and Use Assessment 

FOREWORD Lithium ion batteries are in
widespread use in consumer electronics. As
electric vehicles enter the U.S. marketplace,
there is an expectation of a step increase in the
number ...
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Li-ion Battery Failure Warning
Methods for Energy-Storage
Systems

Energy-storage technologies based on lithium-
ion batteries are advancing rapidly. However, the
occurrence of thermal runaway in batteries
under extreme operating conditions poses
serious ...
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