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Believing in your vision
is like a source of energy,
it is like a battery that you
clip into an idea to make it run.
FEATURE ARTICLE

Li – ion batteries

PHOTO(S) OF THE MONTH
BACK TO BASICS

Question Of The Month

A lithium-ion battery is a type of rechargeable
battery that is charged and discharged by
lithium ions moving between the negative
(anode) and positive (cathode) electrodes.
(Generally, batteries that can be charged and
discharged repeatedly are called secondary
batteries, whereas disposable batteries are
called primary batteries.)
Because lithium-ion batteries are suitable for
storing high-capacity power, they are used in a
wide range of applications, including consumer
electronics such as smartphones and PCs,
industrial robots, production equipment and
automobiles.

afety, this type of cell often appears in smart
grids and for storing solar panel energy.
• Lithium nickel cobalt aluminum oxide: With a
moderate lifespan and similar performance
level, this form of Li-ion battery often powers
electric powertrains.
Industrial lithium-ion battery uses lithium
titanium oxide on the negative electrode, and
provides a long life, rapid charging, high
input/output power performance, excellent
low-temperature operation, and a wide
eﬀective SOC range.
State of charge (SoC) is the level of charge of an
electric battery relative to its capacity. The units
of SoC are percentage points (0% = empty;
100% = full). An alternative form of the same
measure is the depth of discharge (DoD), the
inverse of SoC (100% = empty; 0% = full).
Due to their dual hazard properties associated
with their chemical and electrical content, Li-ion
batteries are classiﬁed under CLASS 9 Dangerous
Goods of the IMDG Code (International Maritime
Dangerous Goods Code) – Miscellaneous
dangerous goods as:
• UN 3090, Lithium metal batteries; or
• UN 3480, Lithium ion batteries

Lithium-ion batteries are divided into various
kinds according to size, form, the material used
for the positive and negative electrodes, and so
on.
Examples of these batteries include:
• Lithium cobalt oxide: This battery typically
appears in mobile phones and laptops due to
its low cost and moderate power delivery.
• Lithium nickel manganese cobalt oxide:
Electric bikes and vehicles typically use this
type of Li-ion battery.
• Lithium iron phosphate: Due to its high
safety level and long life, this battery type
often appears in electric motorcycles.
• Lithium manganese oxide: Though low in
cost, this type of Li-ion battery also has a
relatively short lifespan compared to others.
It often has applications in power tools and
medical devices.
• Lithium titanate: A costly battery that oﬀers
reat performance, long life and a high level of

or, if inside a piece of equipment or packed
separately with a piece of equipment to
power that equipment as:
• UN 3091, Lithium metal batteries contained
in equipment; or
• UN 3091, Lithium metal batteries packed
with equipment; and
• UN 3481, Lithium ion batteries contained in
equipment; or
• UN 3481, Lithium ion batteries packed with
equipment.
Lithium battery test summary –manufacturers
and subsequent distributors of cells or
batteries and equipment powered by cells and
batteries manufactured after 30 June 2003
must make available the test summary as
speciﬁed in the UN Manual of Tests and
Criteria, Revision 7. 1, Part III, sub-section 38.3,
paragraph 38.3.5.
Materials Used in Lithium-Ion Batteries
Li-ion batteries use several materials inside
them as the electrolyte to transport the lithium
ions between the cathode and anode. Most of

these electrolytes have ﬂammable, irritating or
toxic properties, making transporting them
potentially dangerous.
Some commonly-used solvents and their
hazards include the following:
•
•
•
•
•
•
•
•
•

1,2 Diethoxyethane: Flammable and toxic
1,2 Dimethoxyethane: Flammable and toxic
1,3 Dioxolane: Flammable
y-Butyrolactone: Harmful
Diethyl carbonate: Flammable
Dimethoxymethane: Flammable and irritating
Dimethyl carbonate: Flammable
Ethylene carbonate: Irritating
Ethyl methyl carbonate: Flammable and
irritating
• Propylene carbonate: Irritating
• Tetrahydrofuran: Flammable

How do lithium-ion batteries store energy?
Lithium-ion battery is composed of
1) the anode and the cathode
2) a separator between the two electrodes
3) an electrolyte that ﬁlls the remaining space
of the battery.

The anode and cathode are capable of storing lithium ions. Energy is stored and released as lithium
ions travel between these electrodes through the electrolyte.

Li – ion battery working.
How do lithium-ion batteries compare with lead-acid ones?
Generally, lithium-ion batteries are lighter and can be charged more rapidly than lead-acid batteries.
And lithium-ion batteries are more environmentally friendly since they don't contain any substance
with a high environmental load.

degrees Fahrenheit / 400 degrees Celsius).
These temperatures can cause gassing of the
battery and a ﬁre that is so hot it can be nearly
impossible to extinguish.

What is Thermal Runaway in Batteries?
Perhaps one of the most signiﬁcant drawbacks
of using batteries is that they’re required to
operate in a relatively narrow temperature
range. The battery cells’ safety and stability
depend on maintaining internal temperatures
within speciﬁc limits. If the temperature
exceeds the critical level on either end, thermal
runaway can occur, destroying the battery or,
even worse, starting a ﬁre. It can happen in all
battery types.
Thermal runaway is a chain reaction within a
battery cell that can be very diﬃcult to stop
once it has started. It occurs when the
temperature inside a battery reaches the point
that causes a chemical reaction to occur inside
the battery. This chemical reaction produces
even more heat, which drives the temperature
higher, causing further chemical reactions that
create more heat.
In thermal runaway, the battery cell
temperature rises incredibly fast (milliseconds).
The energy stored in that battery is released
very suddenly. This chain reaction creates
extremely high temperatures (around 752

Lithium Battery from Boeing Dreamliner Airplane
safety failure
What Causes Thermal Runaway?
Several conditions can cause thermal runaway
in a battery.
1. Thermal runaway can occur due to an
internal short circuit caused by physical
damage to the battery or poor battery
maintenance. The same type of scenario
could cause an external short circuit which
could also kick oﬀ the chain reaction.
2. Overcharging a battery beyond its safe max
voltage (to extend the distance an electric
car will run, for example) can permanently
damage the battery and lead to thermal
runaway.
3. Rapid charging can also lead to thermal
runaway because rapid charging can lead to
excessive currents.
4. Finally, temperatures outside of the safe
region on either the low or high side

degrades a battery’s performance. This
leads to irreversible damage to the battery
and possible triggering of the reaction.
While the danger of excessive heat may be
obvious, the danger of excessive cold may
be confusing. The functioning of lithium-ion
batteries depends on chemical reactions.
Excessive cold can slow or stop those
chemical reactions from occurring.

consult the label for your speciﬁc battery.
2. Proper Ventilation
One of the easiest ways to maintain a safe
operating temperature is properly ventilating
the battery compartment. All of the
electronics needed to manage your battery
system, plus the batteries themselves,
produce heat. The enclosure traps all the heat
generated by the batteries and electronics if
you don’t ventilate properly.
3. Replace Old Batteries
Battery users not only need to hand and use
their batteries carefully, but they need to
replace them as well. This is because the
chemicals and materials degrade over
time.If you have an old battery that has been
uncharged or undercharged, it may have
built up gasses within the casing. This state
can easily cause a battery to explode. If you
see a deformed or “bubbled” battery, do not
attempt to charge it. Properly dispose of and
replace any deformed batteries.
4. Don’t Overcharge
Overcharging a battery can cause an
electrochemical reaction that may result in
thermal runaway. Monitoring the charge
status of your battery is essential for this
reason.
5. Battery Management System (BMS) Prevent
Thermal Runaway
Most lithium-ion battery packs include a
built-in battery management system (BMS).
This BMS serves as the control center for the
battery pack. It ensures that the battery is
operating under safe conditions.

Thermal runaway in a lead acid battery of a
bulldozer.
How to prevent Thermal Runaway in Batteries?
1. Proper Storage Temperature
One of the simplest ways to prevent thermal
runaway is to store batteries at safe
temperatures. The ideal storage
temperature for most lithium-ion batteries
is between 40-70 degrees Fahrenheit (5-20
degrees Celsius). However, this can diﬀer
based on the battery and manufacturer, so

Battery management systems are critical to
the safe operation and optimal performance
of lithium-ion batteries and help minimize
the possibility of thermal runaway.
Battery management systems (BMS)
monitor and manage cell voltage, cell
current, cell temperature, cell charge
balancing, charge control, and internal short
circuit detection.
Essentially, the BMS is an electronic system
that manages either a single cell or an entire
battery pack. Ic the state of the battery and
reports the data. It also protects the battery
(or cell) by controlling or balancing the
environment of the battery (or cell).

Li-ion Battery pack for EV
AA) Containerised Lithium Ion Batteries Considerations for manufacturers and shippers:
Battery Management System
For example, if the BMS detects that the
temperature is too hot, it can regulate the
temperature by controlling cooling fans.
Alternatively, if the battery or cell cannot be
cooled and safe conditions restored, the BMS
shuts down necessary cells to protect the entire
system.

1. Ensure cargo is certiﬁed safe for transport as
legally required by manufacturers/shippers
in accordance with the UN Manual of Tests
and Criteria and appropriately declared
under the correct UN number to the carrier.
Failure to do so could create a signiﬁcant
liability if a major loss is determined to have
been caused by their product.
2. Ensure your organization has a nominated
DG specialist that has completed the
required training and qualiﬁcations. They
should have responsibility for the sign-oﬀ on
all lithium battery products conﬁrming they
are certiﬁed per UN testing and criteria for
safe transportation and for creating the
proper declaration documents.
3. Ship only in accordance with the appropriate
DG regulation recognizing containerized
lithium batteries shipments may be
multi-modal on a given supply lane, e.g.
DGR, IMDG for marine, ADN for inland
marine, IATA for air, similarly for inland marine
and rail. Although UN numbers are
interchangeable, each transport mode may
have slightly diﬀerent Special Provisions
requirements.

Fire in Hover boards due Li-ion batteries

4. Coordinate stowage away from external
sources of heat and moisture where
possible.

5. Develop strict quality control procedures to
identify, segregate and quarantine lithium
batteries, products or packages, with the
potential for an increased safety risk based
on visible inspection and temperature
monitoring, e.g., using an infrared
thermometer.
6. Do not load any products or packages found
to be heating, visibly damaged, mis-handled,
impacted, or dropped If found, this should
be segregated to a separate storage area
and a quality control evaluation should be
made before approval for reloading. Note,
these products may now present an
increased safety risk and must meet the
requirements of the relevant Special
Provisions under the applicable DG
regulations for defective, damaged, waste or
recycling.
7. Work with your cargo handling personnel
and logistics partners to educate them on
the safety risks and the importance of
careful handling during staging, stuﬃng,
transit, destuﬃng and placing into storage.

Battery Pack connected to E - motor
BB) Transporting EV’s : Causes for incidents
•

Voltage and temperature are two factors
controlling the battery reactions. The
external environment (which controls the
temperature, voltage, and electrochemical
reactions) is the leading cause of internal
disturbances in batteries. Thus, the
environment in which the battery operates
plays a signiﬁcant role in battery safety.

•

The EV batteries can short-circuit if
damaged, overheat and create a chain
reaction known as “thermal runaway,”
especially when stored closely with other
lithium batteries (e.g. tightly packed EVs)

•

Large amounts of plastic used in the EV
design increases the combustible load of the
vehicle (contributes to a more intense ﬁre)

•

Should a ﬁre occur, EVs can contribute up to
2 times more energy than internal
combustion engine (ICE) vehicles and spread
much faster across EVs

Components of an EV

Case – 1 : Fire on the vessel Felicity Ace – she
was carrying cargo of expensive high end
luxury cars and EV cars. Voyage was from
Germany to Rhode Island. Vessel caught ﬁre
with an estimated $334,500,000 worth of cargo
onboard. All the 281 electric vehicles that the
ship was carrying before it caught ﬁre were
brand new. Felicity Ace had 121 Audi e-tron, 1
e-tron GT, and 159 Volkswagen ID. The ﬁre
could not be controlled. Felicity Ace sank on
March 1 around 220 nautical miles oﬀ the
Azores nearly two weeks after suﬀering ﬁre and
developing starboard list.
Case – 2 : A ﬁre broke out on board Cosco
Paciﬁc while the vessel was underway from Port
Klang, Malaysia to India Nhava Sheva Port on
January 4, 2020. The cause of the ﬁre in one of
the cargo holds of the giant containership

Cosco Paciﬁc was the spontaneous combustion
of a lithium battery cargo, which was not
properly declared and was stated as spare
parts and accessories in the BL.
As indicated in the International Maritime
Dangerous Goods Code (IMDG Code), batteries,
regardless of the chemistry they use, alkaline,
lithium etc, are characterized as dangerous
goods due to their corrosive character. As such,
they must be declared properly in order to be
stored correctly and avoid a ﬁre hazard.
CC) Transporting EV’s – Considerations for
Manufacturers and Shippers
1. Ship Li-ion EVs with a maximum 50% SoC
where possible. Thermal runaway may
occur more quickly at higher SoCs giving
even less time for the crew to attempt to
manage a ﬁre on board. This is a new
technology introduced into the logistic
supply chain, as such it presents new
challenges for ship staﬀ. These battery ﬁres
have become more prevalent and extreme,
but vessel design and ﬁreﬁghting standards
have not yet been adapted to address the
new exposures, which puts the crew of
(ocean) vessels in diﬃcult situations when
there is a ﬁre.
2. Pay greater attention if shipping EVs with
batteries of on older standing. Older
batteries may have reached their end of life
due to many charging cycles, potentially
exposure to heat and shocks. Hence

potentially consider that same can be unﬁt
for transport in conﬁned spaces such as on
vessel car decks, trains and trucks.
3. Do not charge Li-ion EVs on board a vessel at
any time.
4. Stow all EVs away from external heat
sources, external moisture sources, and
other hazardous cargo and properly
secured to minimize the risk of shifting or
movement during the voyage.
5. Focus vessel selection on modern dedicated
vehicle carriers with no recent deﬁciencies
relating to ﬁreﬁghting equipment, ﬁre drills
and/or emergency procedures. Ideally
selected vessels should be equipped with a
functioning early detection or air sampling
type ﬁre monitoring system in cargo spaces.
6. Work with cargo handling personnel and
logistics partners to educate them on the
Li-ion safety risks and the importance of
careful EV handling during staging and
loading/unloading.
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Tata EVision – anticipated range 1000 kms on single charge

Mercedes Benz – EQS , The longest-range electric car 780 kms on single charge

BACK-TO-BASICS
QUESTION OF THE MONTH
Manufacturer M/s. ABC Ltd from Chennai has sent a consignment of battery operated two wheelers
to its dealer M/s XYZ Ltd in Delhi. The consignment is packed and loaded at the Assured’s factory in
dry containers for commencement of transit on 25-Apr-22. These vehicles were installed with fully
charged batteries so that they could be self-driven for the purpose of loading & unloading. Total
Value of the consignment was INR 70 Lacs. Policy coverage is as per Inland Transit (Rail/Road/Air)
Clause A (All Risks) 2010 and Strikes Riot Civil Commotions. On 27-Apr-22, one of the vehicles in the
container caught ﬁre due to excessive heat and lack of ventilation and also damaged few others in
the same container. The loss estimated by the surveyor due to this ﬁre was INR 23.5 lacs.
Please review the incidence as to admissibility of the claim under the scope of policy.
Please send your replies/answers ONLY to: marine.newslink@tataaig.com
LAST MONTH’S QUESTION
M/s. XYZ LTD has dispatched medicines from Delhi to Hyderabad.
Insured M/s. XYZ LTD outsourced packaging of cargo.
Agreed packaging of cargo is as follow - primarily packed strips then in cardboard boxes. Multiple
Cardboard boxes to be tied with Nylon Bands and further to be shrink wrapped, then palletized and
lashed.
At destination, cargo found in wet condition.
During the survey following points were observed - Boxes were not strapped tightly and not shrink
wrapped. Hence the packing was not suﬃcient to withstand the journey.
Policy coverage is Inland Transit (Rail/Road/Air) Clause A (All Risks) 2010
Examine the case with standard exclusions / coverages under Inland Transit (Rail/Road/Air) Clause A
(All Risks) 2010
ANSWER
The Claim is admissible under the scope of policy.
General exclusions, Clause 2.3 of Inland Transit (Rail/Road/Air) Clause A (All Risks) 2010 is read as
“loss damage or expense caused by insuﬃciency or unsuitability of packing or preparation of the
subject-matter insured to withstand the ordinary incidents of the insured transit where such packing
or preparation is carried out by the Assured or their employees or prior to the attachment of this
insurance (for the purpose of these clauses “packing” shall be deemed to include stowage in
container, land conveyance or railway wagon and ‘employees’ shall not include independent
contractors)”.
In the case study, the packing has been outsourced and the Assured is not privy to the insuﬃciency
of packing undertaken by the external agency. An exclusion under the General Exclusion 2.3 is an
inclusion under the policy which means that any claim due to loss or damage on account of such
suﬃciency of packing is admissible under the scope of policy.
Last month’s QOTM correct entries in order of receipt of answers:
1. V Ganesan, Marsh India Insurance Brokers Pvt. Ltd.
2. Pradeep R, Toyota Tsusho Insurance Broker India Pvt. Ltd
3. Hitesh Kumar, Aon
4. Hema Raghav, Optima Insurance Brokers Pvt Ltd.
5. Bharat Bhushan, Optima Insurance Brokers Pvt Ltd.
6. Sunil Kari, Manager – Insurance, Suzlon Energy Limited
7. Azad Kumar, Head Large Corporate, UIB
8. Ashish Sharma, Shree Cement Limited

IF YOU HAVE ANY COMMENTS / FEEDBACK PLEASE SEND IT TO
Shioram Balachandran (98206 34466)
VP & National Head - Marine
Email: marine.newslink@tataaig.com
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