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Empower your energy strategy with
cutting-edge technology and make smarter,
more sustainable choices today!

In the quest for more efficient and sustainable ~ why, in many cases, "less is more" when it
energy storage solutions, lithium titanate oxide ~ comes to battery capacity (kWh). LTO batteries

batteries (LTO) are expected to revolutionize are designed to maximize round trip efficiency,
industries. This white paper explores how LTO  reduce emissions, and simplify thermal

batteries offer exceptional performance and management requirements.

A growing emphasis is placed on efficiency, popular energy storage solution. This white paper
sustainability, and cost-effectiveness as the delves into the reasons why LTO batteries are an
energy landscape evolves. In a wide range of optimal choice for most prime power applications
applications, including hybrid energy storage and how their characteristics can lead to
systems, LTO batteries with their unique significant operational design and benefits.

properties are becoming an increasingly
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KEY ADVANTAGES OF LTO BATTERIES

2.1
High Efficiency

LTO batteries boast up to 99% round trip
efficiency. This is as opposed to 90 — 95%
for other lithium chemistries. This high
efficiency ensures minimal energy loss during
charge and discharge cycles, translating to
better overall performance and reduced
generator operation.

22
Rapid Charge Discharge Capabilities

One of the standout features of LTO batteries is
their ability to charge and discharge rapidly with
minimal thermal losses due to its extremely low
thermal resistivity. This characteristic is crucial
for applications that experience frequent load

fluctuations, allowing the batteries and generator

to operate at their optimal efficiencies and
reducing the overall runtime of the generator.

23
Long Cycle Life

LTO batteries have exceptional cycle life, often
exceeding 20,000 cycles at 100% depth of
discharge (DOD). This durability means they can
endure numerous charge and discharge cycles
without significant degradation, ensuring
long-term reliability and performance. At 80%
DOD at lower C-rates, up to 100,000 cycles

are achievable.

2.4
Thermal Stability

These batteries exhibit excellent thermal stability,
which makes them suitable for use under a wide
range of environmental conditions. This stability
contributes to consistent performance and
reduces the risk of overheating and related
issues. LTO batteries can charge and discharge
at temperatures as high as 122 degrees and as
low as -22 degrees Fahrenheit. This allows a
wider range of applications as competing lithium
chemistries must be above 32 Degrees
Fahrenheit to accept a charge.




IMPORT ON FUEL EFFICIENCY
AND EMISSIONS

3.1
Reduced Generator Runtime

By supporting the generator during peak loads
and enabling it to run more efficiently, LTO
batteries reduce the total runtime of the
generator. This reduction in runtime leads to
lower fuel consumption and, consequently,
fewer emissions, and generator maintenance.

3.2
Optimal Generator Operation

With the energy storage system managing
transient loads and providing stable power, the
generator acts solely as a charger and operates
at maximum efficiency charging at full load.
Optimized operation minimizes fuel waste and
emissions. For instance, in remote
telecommunications towers in harsh
environments, LTO batteries have been
successfully implemented to provide reliable
power storage. These batteries have significantly
improved the reliability on diesel generators by
eliminating wet stacking while cutting fuel costs
and emissions while ensuring uninterrupted
service. This real-world application underscores
the practical benefits and efficiency of LTO
battery technology in demanding conditions.
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WHY LESS IS MORE WITH LTO BATTERIES

4.1
Size vs. Performance

While LTO batteries may be less energy dense
than other lithium chemistries, their superior
performance justifies their use. However, their
exceptional cycle life, safety, and thermal
stability often make up for this drawback,
especially in applications where long-term
reliability and safety are critical.

4.2
Long-term Cost Savings

LTO batteries may cost more initially, but their
long cycle life and efficiency lead to significant
long-term savings. Reduced fuel consumption,
lower maintenance costs, and fewer
replacements contribute to a more economical
solution over time.

4.3
Environmental Benefits

The lower emissions resulting from reduced
generator runtime and LTO batteries' extended
lifecycle align with environmental sustainability
goals. This contributes to a greener energy
solution and supports corporate sustainability
initiatives. Compared to traditional batteries, LTO
batteries have a significantly lower environmental
impact. Traditional batteries often require more
frequent replacements and have higher
associated waste and recycling challenges. In
contrast, LTO batteries' longer lifespan and
reduced need for maintenance result in fewer
batteries being produced and disposed of,
thereby lessening environmental strain.




CONCLUSION RECOMMENDATIONS

LTO batteries represent a compelling choice for For organizations looking to improve fuel
modern energy storage solutions. Their high efficiency and reduce emissions, investing in
efficiency, rapid charge/discharge capabilities, LTO batteries can provide substantial benefits.
long cycle life, and thermal stability make them a Evaluating specific application needs and
valuable asset to optimizing generator considering LTO technology advantages will help
performance. Embracing LTO batteries allows for you in making informed decisions about energy
a more efficient and environmentally friendly storage solutions. LTO batteries offer a long
approach to energy management. lifespan, are durable, and provide excellent

round trip efficiency.

INDUSTRY REPORTS: CASE STUDY:
Global LTO Battery Market — Growth, Trends, and Forecasts Implementation of LTO Batteries in a Data Center In
(2023-2028). Mordor Intelligence. 2021, a leading data center in Northern Europe adopted

LTO batteries to enhance its energy storage and backup
power systems. The facility experienced a 30% reduction
in fuel consumption due to the efficient charge/discharge
cycles of LTO batteries. Additionally, generator
maintenance needs decreased by 25%, resulting in
significant cost savings and less downtime. This
implementation not only improved operational efficiency
but also helped the data center achieve its sustainability
targets by significantly reducing its carbon footprint.

Lithium Titanate (LTO) Battery Market Report 2024.
Allied Market Research.

WEBSITES AND BLOGS:

Battery University (https://batteryuniversity.com). A helpful
resource for learning about battery technologies, including
LTO, with accessible explanations and industry updates.

Electrek (https://electrek.co). This blog covers advancements
in battery technologies, including LTO batteries, particularly in
the context of electric vehicles and energy storage systems.
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