1. INTRO

Lithium Iron Phosphate (LiFePQ,) batteries have become a leading choice for energy storage
systems (ESS). LiFePO,’s unique chemical composition offers a blend of stability, longevity, and
efficiency that outperforms many other lithium-ion battery chemistries, making it particularly
suitable for large-scale storage and off-grid applications.

Our LiFePO, batteries—such as the LiFePOWER4 48V 100AH, LL 48V 100AH, or Wallmount
280AH models—have demonstrated the remarkable durability and performance of this
chemistry. Whether they’re used in residential solar setups or commercial applications, these
batteries are designed to deliver thousands of charge cycles, with a high degree of efficiency
and minimal degradation over time.

However, achieving the full potential of these batteries requires careful management,
particularly when it comes to storage. One critical aspect of LiFePO, battery maintenance is
remaining within an optimal State of Charge (SOC) when not in use. Improper storage SOC can
lead to accelerated degradation, reduced cycle life, and diminished performance, even in high-
quality batteries. Understanding the chemistry behind LiFePO, batteries and their ideal storage
SOC is essential for maximizing their lifespan and ensuring consistent, reliable power delivery.

This white paper will explore the core aspects of LiFePO, battery chemistry, focusing on the
benefits of this technology. We will also provide best practices for determining and maintaining
the recommended storage SOC to extend battery life and optimize performance for users in
various settings.

2. OVERVIEW OF LIFEPO, CHEMISTRY

LiFePO, batteries have gained attention for their unique electrochemical properties, which make
them well-suited for both stationary and mobile energy storage applications. Compared to other
traditional chemistries, LiFePO, is designed for longevity, safety, and operational stability.

2.1 BATTERY COMPOSITION

These batteries contain a lithium iron phosphate cathode, along with a granite anode and a
liquid electrolyte. This composition is what makes the LiFePO, battery unique, and provides
several advantages:

- Thermal Stability: Much more stable at higher temperatures, making them less
susceptible to thermal runaway. (Which has been a risk factor in other lithium
chemistries, such as Lithium Cobalt). EG4’s batteries also include built in fire safety
features such as fire arrestors and/or E-Stop functionality.

- Long Life Cycle: Comparably minimal capacity loss over time, allows for more deep
discharge cycles. EG4 batteries are (typically) rated for 7,000 cycles at 80% DoD,
exceeding the lifespan of other batteries.

- Energy Efficiency: With LiFePO, batteries, very little energy is lost in the
charge/discharge process, allowing users to maximize energy conversion. This makes
them an excellent choice in both residentials as well as commercial energy storage
systems.



3. RECOMMENDED STORAGE SOC

It is critical to maintain the correct SOC during periods of storage in order to maximize the
lifespan and performance of these batteries. Improper SOC management can lead to
accelerated degradation, especially during long-term storage.

3.1 WHATIS SOC?

State of Charge (SOC) is essentially the fuel gauge for a battery. It provides a real-time
indication of how much energy is stored in the battery at any given moment. For example, a
battery at 100% SOC is fully charged, while 0% SOC indicates that the battery is fully
discharged. In the context of storage, keeping the battery within an ideal sweet spot can
significantly enhance its lifespan, as extreme charge levels — either too high or too low — can
degrade the cells over time.

3.2 |IDEAL STORAGE CONDITIONS FOR EG4 LIFEPO4 BATTERIES

During periods of inactivity, EG4 recommends storing the battery at around 50%-60% SOC.
This range minimizes stress on the cells, preventing the chemical reactions that occur at the
extremes of SOC. Batteries stored at or near 100% SOC for long periods of time may
experience reduced cycles life. Similarly, storing a battery at 0% SOC can harm the battery and
reduce capacity.

3.3 ADDITIONAL FACTORS THAT MAY IMPACT SOC DURING STORAGE

While 50-60% is a good general rule, there are several other factors that should be considered
when storing your battery. Ambient temperature, for example, plays a role in how well a battery
can maintain its charge over time, and LiFePO, batteries, Like EG4’s line, perform best when
stored at/near room temperature. For long term storage, it is recommended to keep the
battery/batteries in a cool, dry location. Over time, it is recommended to regularly check the
SOC of stored batteries, to ensure they remained within the recommended SOC. If the battery
should drop to a lower SOC than recommended, a partial charge may help prevent capacity
loss.

4. CONCLUSION

LiFePO, batteries are recognized for their long lifespan, safety, and stability, making them an
ideal choice for energy storage in both residential and commercial applications. EG4’s
LiFePOWERA4 battery models take full advantage of these benefits, but proper SOC
management is essential for maximizing their performance and longevity.

Storing LiFePO, batteries at an SOC of 50-60% reduces the risk of degradation during periods
of inactivity and ensures a longer operational life. Compared to other chemistries like NMC,
LCO, and lead-acid, LiFePO, offers a more reliable and low-maintenance option, especially in
demanding energy storage systems.

By following best practices for SOC, temperature control, and regular maintenance, users can
ensure their EG4 LiFePO, batteries deliver consistent, reliable power for years to come.
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