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Overview

This report is part of a multi-phase research program to develop guidance for
the protection of lithium ion batteries in storage.

This report is part of a multi-phase research program to develop guidance for
the protection of lithium ion batteries in storage.

Introduction A major benefit of Lithium-ion batteries is the amount of power
they can store. Unfortunately, this can also be a drawback because if this
energy is released in an uncontrolled manner a very intense fire is the typical
result. This can occur during storage due to an internal fault in a single cell.
Lithium-ion battery fires are very difficult to extinguish before the offending .

Lithium-ion batteries are found in the devices we use everyday, from
cellphones and laptops to e-bikes and electric cars. Get safety tips to help
prevent fires.

During the PCH, new lithium battery storage requirements were approved for
incorporation into the 2024 IFC and IBC. The NFPA is a worldwide organization
focused on preventing death, injury, property and economic loss due to fire,
electrical and related hazards. NFPA has developed over 300 consensus codes
and standards, including its NFPA 1 fire .

Its electrical safety requirements, in addition to the rest of NFPA 70E, are for
the practical safeguarding of employees while working with exposed
stationary storage batteries that exceed 50 volts. Article 320 reiterates that
the employer must provide safety-related work practices and employee
training.Should lithium ion battery storage be included in NFPA 137

A push to include lithium ion battery storage in NFPA 13 prompted this study.
It included tests of batteries and comparable general stored commodities in
cartons when exposed to an ignition source. Kathleen Almand explains the
rationale behind the tests as well as the testing procedures and the
encouraging conclusions. Phase I.

Can lithium-ion batteries be stored in a solar storage facility?
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The following summarizes the various protection strategies used to address
the hazards of lithium-ion batteries in storage within a solar provider’s current
warehouse, whether stored on the floor or stored in the pallet racks, followed
by recommendations for future storage sites and improved strategies for
existing storage facilities.

Can lithium ion batteries be protected in storage?

It lays out a research approach toward evaluating appropriate facility fire
protection strategies. This report is part of a multi-phase research program to
develop guidance for the protection of lithium ion batteries in storage.

Are lithium-ion batteries a fire hazard?

However, the unique fire challenge of lithium-ion batteries must be addressed.
The fire protection design strategy of the solar installation and provider
company warehouse should recognize these challenges and provide for proper
fire sprinkler and fire alarm system installation.

Who tested lithium-ion batteries in storage?

The test program performed by FM Global and NFPA Research Foundation
tested lithium-ion batteries in storage.

What is a new standard for lithium-ion batteries?
A new standard applicable to the testing and labeling of all lithium-ion
batteries imported into or sold in Mexico is now in effect. The new standard,

NOM-212-SCFI-2017, sets maximum allowable quantities of mercury and
cadmium by weight in the composition of lithium-ion batteries.
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Mexico nfpa lithium battery storage requirements

BATTERY INFORMATION
FACTSHEET : Lithium-lon (Li-
lon) ...

o In case of mixed storage of goods and articles,
organize seprate storage area for lithium-ion
batteries.E..g. by maintaining a distance of 2.5
meters between the Lithium-ion batteries
storage area and other goods. o Store in limited
quantities and in isolateda rea under external
surveillance, unless specifically designed storage
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Chapter 52 Stationary Storage
Battery Systems

The AHJ shall be permitted to approve the
hazardous mitigation analysis provided the
consequences of the FMEA demonstrate the
following: . Fires or explosions will be contained
within unoccupied stationary storage battery
system rooms for the minimum duration of the
fire resistance rating specified in 52.3.2.1.3.1 or
52.3.2.1.3.2, as applicable; Fires and ...

Do Lithium lon Batteries
Require A Battery Room For
Safety And NFPA ...

3. Storage Requirements: Storage requirements
involve accommodating the physical space
needed for battery storage while considering the
battery's size, weight, and number. Factors such
as ventilation, temperature control, and access
for maintenance and emergency response are
also critical.
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Lithium-ion Battery Energy
Storage
,. -
Between June 2023 - July 2023, New York state
had 3 Lithium-ion Battery Container fires! (all at v

separate facilities) Lithium-ion battery storage .

systems carry the potential for a type of fire ‘i‘——”_‘
called a "thermal runaway". A thermal runaway Trp——
fire can occur by failure of just one battery cell.

The heat builds and the failure of even one

lithium
Protection Strategy to Lithium-
lon Battery Storage in ...
DIESEL IRMDIESEL The following summarizes the various protection
& ¢ | strategies used to address the hazards of lithium-
SOOUTRES I ion batteries in storage within a solar provider's

[

= o current warehouse, whether stored on the floor
or stored in the ...

A Look at the NFPA's Proposed
Battery Safety Code

Battery Storage: Proper storage of lithium
batteries helps to prevent accidents, particularly
in industrial and commercial settings that may
be collocating large quantities of batteries. You
can expect NFPA 800 to address storage
solutions including temperature control,
ventilation, and fire suppression systems.

Preventing Fire and/or
Explosion Injury from Small
and ...

Damage from improper use, storage, or charging
may also cause lithium batteries to fail. Testing

Powered by Solar Energy South Africa


/lithium-ion-battery-energy-storage/
/lithium-ion-battery-energy-storage/

SOLARTECH’

Page 6/12

batteries, chargers, and associated equipment in
£ accordance with an appropriate test standard
B (e.g., UL 2054), NRTL certification "How Does a
Lithium-ion Battery Work?" NFPA Lithium lon
Batteries Hazard and Use Assessment. NFPA
Safety Tip

First Responders Guide to
Lithium-lon Battery Energy ...

BMS battery management system ERP
emergency response plan (designated in NFPA
855 as Zemergency operations plan [) ESS
energy storage system HMA hazard mitigation
analysis IDLH immediately dangerous to life and
health LEL lower explosive limit LFL lower
flammable limit LFP lithium iron phosphate
battery Li-ion lithium-ion

Current Protection Standards
for Lithium-lon Batteries: NFSA
E& S

Energy Storage Systems range greatly, they can
be used for battery backup for a single-family
home or provide peak shaving for the entire
electrical grid. Chapter 12 was added to the
2021 edition of the International Fire Code (IFC)
which only applies when the ESS exceeds 20
kWh. The Maximum Allowable Quantities (MAQ)
of a lithium-ion ESS is 600 kWh.

Update Code Language
Impacting Lithium-ion/Lithium
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903.2.7.3 Lithium-ion or lithium metal battery
storage. An automatic sprinkler system shall be
provided in a room or space within a Group M
occupancy where required for the storage of
lithium-ion or lithium metal batteries by Section
322 or Chapter 32 of this code.

Safe Storage of Lithium-lon
Batteries: Best Practices for ...

Only the most recent codes from the NFPA, IBC,
and IFC include additional requirements for ESS
and indoor storage applications, but not to the
level of specificity facility managers require. For
example, NFPA 855 and IFC ...
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Protection Strategy to Lithium-
lon Battery Storage in ...

The ICC code committee has provided guidance
in the 2024 edition of the IFC for some scenarios
involving the storage of lithium-ion batteries.
Notably, Section 321.4.2.6 (in the proposed
language for the 2024 IFC) allows ...
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Sprinkler Protection for
Lithium-lon in Racks?

NFPA 13 to my knowledge is silent, despite some
joint testing/assessment by FM Global and NFPA.
The storage height of the test array was only
15-ft if memory serves which could be a
significant limiting factor (link below) There is
only one place where you can find the
requirements for lithium ion battery storage. FM
Global Data sheets. Go
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Standard of Care at e i '
Warehouses Storing Lithium- . g
ion ... —_ —_—
5. Store battery packs in original packing, unless

packing has been opened for order picking. 6. Do ‘1

not stack pallets of Lithium-ion batteries, other L

than in a racking system. 7. Ensure the storage |

facility has an approved, continuously-monitored — e

fire ...

6 Battery Energy Storage
Systems -- Lithium

XXX-XXX-XXXX is the lithium energy storage
system operator 24-hour emergency response
center; "WARNING -- LITHIUM Battery Energy
Storage System DoD UFC Fire Protection
Engineering for Facilities Code > 4 Special
Detailed Requirements Based on Use > 4-8 6
Battery Energy Storage Systems -- Lithium >
4-8.2 BESS-LI in Occupied Structures

Storing Lithium Batteries - The
Safety Needs & Regulatory
Requirements

Introduction A major benefit of Lithium-ion
batteries is the amount of power they can store.
Unfortunately, this can also be a drawback
because if this energy is released in an
uncontrolled manner a very intense fire is the
typical result. This can occur during storage due
to an internal fault in a single cell. Lithium-ion
battery fires are very difficult to extinguish
before ...

Lithium-lon Battery Safety

Powered by Solar Energy South Africa



SOLARTECH’

Lithium-lon and Energy Storage
Systems

A lithium-ion batteries are rechargeable batteries

known to be lightweight, and long-lasting.

They're often used to provide power to a variety

of devices, including smartphones, laptops, e-
bikes, e-cigarettes, power tools, toys, and cars,
and now homes.
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!‘ [ ,—-;7 = 4G/CAN/RS485

46 CFR Part 111 Subpart 111.15 -

Subpart 111.15--Storage Batteries and Battery
Chargers: Construction and Installation Each
battery must meet the requirements of this
subpart. [CGD 94-108, 61 FR 28277, June 4,
1996] § 111.15-2 Battery construction. (a) A
battery cell, when inclined at 40 degrees from
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Heavily Featured at 2024 NFPA

Several education sessions and other events at
C& E deal with lithium-ion battery fires and
hazards. tablets, and laptops to power tools,
electric vehicles (EVs), and energy storage
systems (ESS) that supply electricity to buildings
and electrical grids in times of need. NFPA
resources for safety with lithium-ion batteries.

Ventilation for Lithium-lon
Battery Off-Gassing?

[Moderator's note: since the first lithium battery
question a few weeks ago, we've been flooded
with more questions on the topic. NFPA 67, 91,
329, 820 all touch on the subject, but in this
case, the hazard is too new to have a standard
directly for this situation. It's not used in my
jurisdiction BUT there are requirements being
added
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the vertical, must not spill electrolyte.

Energy Storage Systems (ESS)
and Solar Safety

NFPA is keeping pace with the surge in energy
storage and solar technology by undertaking
initiatives including training, standards
development, and research so that various
stakeholders can safely embrace renewable
energy sources and respond if potential new
hazards arise.
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Manage Storage of Lithium-lon
Vehicle Batteries?

As for any battery charger in storage areas,
battery chargers for very large Lithium-ion
batteries should be surrounded with a barrier
which prevents any storage less than 1.5 m (5 ft)
away. Any Lithium ion battery with external
visible damage should be replaced and the waste
battery disposed in a dedicated waste bin.

Current Protection Standards
for Lithium-lon Batteries: ...

Energy Storage Systems range greatly, they can
be used for battery backup for a single-family
home or provide peak shaving for the entire
electrical grid. Chapter 12 was added to the
2021 edition of the International ...
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How NFPA 855 could change
residential battery-based
systems

The introduction of lithium-ion batteries into the
residential energy storage space has brought
with it a new set of challenges. Faulty or
damaged lithium-ion cells can lead to thermal
runaway reactions which, like dominos, affect
adjacent cells and can result in fire. As the size of
these systems increases, so does the risk of
igniting combustible off-gasses and ...

Fire Inspection Requirements
for Battery Energy Storage
Systems

Battery Energy Storage Systems, especially
those utilizing lithium-ion batteries, can pose
significant fire risks if not properly managed.
Lithium-ion batteries are known for their high
energy density, but they also have a tendency to
overheat, which can lead to thermal runaway--a
condition where increased temperature causes
further increases

Contact Us
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For catalog requests, pricing, or partnerships, please visit:
https://ian-solar.co.za
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