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State of Charge (SOC) Estimation Errors for 
LFP Batteries can Exceed 15%

By: Dr. Georg Angenendt, CTO & Co-founder - ACCURE Battery Intelligence
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Within just a few years, lithium iron phosphate (LFP) batteries 
have taken the energy storage industry by storm, accounting 
for more than 80% of new grid-scale storage developments1. 
These batteries offer significant cost benefits and impressive 
longevity. However, they also come with a unique challenge: it 
can be surprisingly difficult to accurately estimate their state 
of charge (SOC).

Traditional battery management systems rely on two primary 
methods to estimate State of Charge (SOC): coulomb 
counting and the voltage-based method. Coulomb counting 
uses current sensors to track charge flow in and out of the 
battery. However, these sensors are prone to errors that 
accumulate over time, leading to a significant reduction in the 
accuracy of SOC estimates. Voltage-based methods are often 
applied to recalibrate SOC and correct this error, but this is 
particularly ineffective for LFP batteries due to their flat open 
circuit voltage (OCV) curve, making it difficult to translate 
voltage readings into accurate SOC values. In fact, ACCURE’s 
database of over 12 GWh of battery data reveals that LFP 
systems commonly display SOC estimation errors of ±15%, 
with outliers exceeding 40%—figures that few in the industry 
would suspect.

For battery energy storage system (BESS) operators, these 
inaccuracies introduce both financial and operational risks. 
Because trading decisions hinge on SOC estimates, errors 
can lead to missed market opportunities, non-compliance 
fines, and unnecessary stress on the battery that worsens 
degradation. Some operators, aware of these pitfalls, resort 
to using wide safety margins to avoid overselling power. The 
downside is a reduction in usable capacity, directly curbing 
revenue potential.

Until recently, a reactive strategy—accepting SOC inaccuracies 
or operating with conservative buffers—was the only practical 
option. The emergence of advanced analytics technologies 
in this field curbs this risk by utilizing data from millions of 
battery cells worldwide to better predict state of charge. 
Some advanced analytics solutions can correct SOC errors, 
enabling SOC estimates as accurate as ±2% of the true value.

In practice, operators leveraging these insights can confidently 
optimize their assets and trading strategies to maximize 
revenue. This means capitalizing on all the benefits LFP 
batteries offer, while minimizing the risks and inefficiencies of 
inaccurate SOC calculations. Through advanced analytics, LFP 
technology can truly deliver on its promise, supporting a more 
reliable and profitable energy storage ecosystem.

1. IEA. (2024). Batteries and secure energy transitions (Executive Summary). International Energy Agency. https://www.iea.org/reports/batteries-and-secure-
energy-transitions/executive-summary

Figure 1: A comparison of BMS-reported SOC (green line) and ACCURE’s SOC estimates (black line) 
using advanced data analytics over the course of 3 days. The BMS deviated from the true SOC 
value by more than 12% daily. 



Lost in Translation? O&M Teams See up to 2x More BESS Issues 
Than Asset Managers

By: Olivia Willson, Senior Product Marketing Manager - TWAICE
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Battery Energy Storage Systems (BESS) are vital for grid 
stability and integration of renewable energy. Yet the technical 
challenges they present are often perceived differently by 
those maintaining systems day-to-day and those overseeing 
financial performance. This discrepancy in perspectives can 
lead to a gap in understanding and addressing technical 
issues, posing a hidden risk for asset optimization and long-
term profitability.

Data from the TWAICE BESS Pros Survey1, which surveyed 83 
industry professionals — including engineers, technicians, and 
asset managers — revealed that 73% of O&M staff encounter 
technical issues2 at least monthly, compared to only 53% of 
asset managers. Moreover, 40% of O&M staff reported issues 
weekly - double the rate seen by asset managers. 

This discrepancy points to a disconnect between technical 
performance and financial oversight. While engineers typically 
understand the technical dynamics at play, asset managers 
may only grasp their importance when tied to tangible 
financial impact. If these operational issues are overlooked, 
organizations risk making decisions based on incomplete or 
misleading data, leading to increased downtime, unaddressed 
underperformance, and financial losses.

For instance, system imbalances, such as uneven cell 
discharging, can significantly degrade battery performance. 
When a single cell discharges prematurely, it can limit the 
usable energy of the entire system. In one customer’s case, 
this imbalance resulted in a daily loss of 18 MWh, translating 
to approximately $1 million in annual losses – all from a single 
cell. 

This is where a strong data strategy and BESS analytics 
becomes essential. By making technical shortcomings visible 
and quantifiable across teams, organizations can ensure that 
everyone has a shared understanding of operational risks and 
their financial implications.

BESS produce billions of data points, which, when used in the 
right way, can be incredibly valuable. Teams responsible for 
developing and managing BESS projects should think about 
how they will access and use BESS data as soon as they start 
planning a project. Once operational, data and insights should 
be shared across the organization to ensure that all relevant 
stakeholders are aware of how technical BESS issues directly 
impact financial outcomes.

1. 1Survey group represents 8–10% of US/European asset owners and operators found in Rho Motion’s database.
2. 2The numbers do not differentiate between severities of technical issues. Issues could range from minor software glitches to data outages, unexpected 
downtime or severe safety incidents. Importantly, industry data shows that failures are not spread evenly over a BESS’s lifetime but are concentrated in the first 
two years of operation, reflecting early-stage reliability challenges.

Figure 1: The frequency of technical issues greatly varies across job functions.
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kWh Analytics, a leading Climate Insurance provider, underwrites property insurance and revenue firming products for 
renewable energy assets. Our proprietary database of 300,000+ zero-carbon projects and $100B in loss data fuels advanced 
modeling and insights, enabling precise underwriting decisions. This data-driven approach incorporates resiliency measures in 
risk evaluation, promoting sustainable practices in the renewable energy sector. Website 

Dr. John Allen is an Associate Professor of Meteorology at Central Michigan University, and independent consultant on severe 
weather risk. He is a leading expert in hail science, global severe weather observations and modeling, links between severe
weather and the larger climate system, machine learning and statistical prediction of severe weather, and providing 
community and cross-disciplinary relevant risk and hazard resilience information. Website

Kiwa PI Berlin provides expert technical diligence, procurement, and quality assurance services for a wide range of solar 
installers, integrators, project developers, utilities and investors. We enable our clients to manage technical risk associated 
with the investment or procurement of PV equipment. We leverage direct relationships with PV module, inverter and battery 
manufacturers, apply our expertise to qualified manufacturers and independently verify quality, reliability, and performance. 
Website

60Hertz Energy is a Computerized Maintenance Management System software company with integrations to most DAS and 
monitoring brands. Founded in 2017, 60Hertz is a Woman Owned Small Business that serves more than 2000 utility scale, 
C&I and emerging market renewable energy plants. The platform enables maintenance from basic site inspections, to complex 
PM planning to ROC operations. The company is a recipient of NOAA Small Business Innovation Research Phase I and Phase II 
awards. Website

VDE Americas provides technical advisory and risk mitigation services to equipment manufacturers and those who develop, 
finance, construct, own, operate, and insure large-scale solar power generation and energy storage facilities. The company’s 
products and services have facilitated the financing of over $15 billion in operating renewable energy assets. VDE Americas is 
the world’s leading expert in solar project hail risk intelligence and loss prevention. Website

GroundWork Renewables is the leading provider of high-quality meteorological (MET) data and ISO-accredited PV lab testing 
to give solar plant owners complete situational awareness of planned and operating assets. GroundWork’s solar intelligence 
helps reduce uncertainty, improve modeling and forecasting, and mitigate risk to increase value across plant lifecycle phases. 
As a certified B Corporation, GroundWork is committed to innovation, sustainability, and supporting the global transition to 
renewable energy. Website

Radian Generation, founded in 2013, is a leader in renewable energy asset management, NERC compliance, cybersecurity, 
and software solutions. Supporting a diverse portfolio of solar, wind, and battery storage projects, Radian delivers full lifecycle 
support through its Radian Digital platform. Its integrated services help owners and operators optimize performance, maintain 
compliance, and strengthen cybersecurity, empowering the clean energy transition with scalable, data-driven tools. Website

https://kwhanalytics.com/
https://www.cmich.edu/people/JOHN-TERRENCE-ALLEN
https://www.kiwa.com/en/markets/energy-and-power-generation/solar/locations/kiwa-pi-berlin/
https://60hertzenergy.com/
https://www.vde.com/en/vde-americas
https://grndwork.com/
https://radiangen.com/
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Zeitview is the leading global provider of automated inspections and analysis for renewable energy and high-value 
infrastructure, providing businesses with actionable, real-time insights through a single-source solution to recover revenue and 
reduce liability risk. Zeitview is the trusted, go-to data management platform for worldwide enterprise customers spanning 
industries such as solar and wind energy, retail, cloud computing, transportation, insurance, telecommunications, construction, 
real estate, and critical infrastructure. Website

Clean Power Research is a trusted partner of leading utility and energy enterprises. We are a team of professionals passionate 
about clean energy and committed to transforming the global energy landscape using software for a clean-powered planet. 
SolarAnywhere is a product of Clean Power Research a global software and data provider for the solar industry, delivering 
solutions for asset development and operations. Website

Clean Energy Associates (CEA) helps buyers and long-term owners of solar and energy storage equipment buy the right 
products and ensure they are properly manufactured and installed. CEA offers investment confidence to project developers, 
EPCs, IPPs and financial institutions by providing insights into supply chains and project execution. CEA’s global team has 
executed over 260 GW of solar and 55 GWh of storage projects in 85+ countries. CEA is a subsidiary of Intertek Group plc. 
Website

EPRI, founded in 1972 is the world’s preeminent independent, non-profit energy research and development organization, with 
offices around the world. EPRI’s trusted experts collaborate with more than 450 companies in 45 countries, driving innovation 
to ensure the public has clean, safe, reliable, affordable, and equitable access to electricity across the globe. Website

ACCURE Battery Intelligence helps companies reduce risk, improve performance, and maximize the business value of battery 
energy storage. Our predictive analytics solution makes batteries safer, more reliable, and more sustainable. By combining 
cutting-edge artificial intelligence with expert knowledge of batteries, we bring clarity to energy storage. Website 

TWAICE has led predictive battery analytics since 2018, optimizing BESS safety, availability, and profitability. Its advanced 
software improves BESS operation by combining AI with deep battery expertise. Unlike Battery Management System 
and Energy Management System providers, TWAICE goes beyond basic monitoring, uncovering hidden patterns to 
improve performance and lifespan. As an independent third party, it delivers unbiased insights, free from ties to insurers, 
manufacturers, or vendors. Website

https://www.zeitview.com/
https://www.cleanpower.com/
https://www.cea3.com/?utm_term=clean%20energy%20associates&utm_campaign=B2B+Catch-all+-+US&utm_source=adwords&utm_medium=ppc&hsa_acc=5939367419&hsa_cam=21659594607&hsa_grp=166488097146&hsa_ad=712191829339&hsa_src=g&hsa_tgt=kwd-349043590707&hsa_kw=clean%20energy%20associates&hsa_mt=e&hsa_net=adwords&hsa_ver=3&gad_source=1&gad_campaignid=21659594607&gbraid=0AAAAAon24qv6UVo0nY--VV_S_v4MOpIyt&gclid=Cj0KCQjwucDBBhDxARIsANqFdr3SHph0N9GAEW2KAs2h9n_kC4W8QolZ5EdvLbXJp48-1A12dgVQx5AaAlGqEALw_wcB
https://www.epri.com/
https://www.accure.net/
https://www.twaice.com/



