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ACS review highlights sodium compensation for
100% initial Coulombic efficiency in SIBs.

Nadion Energy launches SIB starting batteries for
motorcycles/ATVs, drop-in replacement for
lead-acid.

Research shows optimized particle structure in
SIB cathodes achieves 96.7% capacity retention
(300 cycles).

Puget Sound Energy announces decommissioning
and recycling of 2MW/4.4MWh Li-ion BESS
installed in 2016.

Global grid-scale stationary battery storage
market exceeds $300B in 2026, LFP dominates
with 8-10k cycles.

Peak Energy to build America's first grid-scale SIB
plant in Sacramento, targeting 4 GWh/year by
2027.

Australian Vanadium and Alcoa study
50-80MW/400-640MWh VFB deployment at WA
alumina refineries.

IEA report: Critical mineral supply chains face
severe processing risks through 2035, meeting
only 68-75% demand.

Form Energy secures $750M Series G funding,
ramps iron-air battery production to 80 GWh
backlog.

LDES attracts billion-dollar investments for
iron-air (Form Energy) and thermal (Antora
Energy) batteries.

U.S. grid-scale battery capacity grew 70%
annually over three years, reaching 52 GW by
mid-2026.

NFPA 855 fire standards mandate shifts BESS
deployments to outdoor modular containers for
safety.

California's battery storage exceeds 21 GW,
stabilizing natural gas prices; capacity to double
by 2028.

SIB prototypes approach 200 Wh/kg,
outperforming LFP in extreme cold (-40°C), per
IEA 2026 report.

U.S. battery storage capacity surges 70%
annually to 52 GW, with 54 GW more planned by
2028.

Anengli launches liquid-cooled BESS containers
for industrial/grid-scale, emphasizing rapid
deployment.

EU Battery Regulation mandates 65% EV battery
recycling efficiency by 2025, strengthening
lithium recovery.

EU Critical Raw Materials Act drives battery
recycling targets (25% by 2030) with Africa
cooperation.

EU Battery Regulation mandates user-replaceable
batteries for smartphones/portables by Feb 2027.
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I Three Questions That Demand Your Decision This Week

@ Is your LDES strategy diversified enough for multi-day storage?

The US DOE is investing $30M in diverse LDES demos (flow, thermal, H2), and Form Energy secured $750M for
iron-air batteries with an 80 GWh backlog. Are US/EU companies exploring beyond Li-ion for 10+ hour storage,
or risking market share to specialized LDES players?

® How will Sodium-Ion Batteries disrupt your market segments?

CATL's Naxtra SIBs are powering EVs and mining trucks with 175 Wh/kg and 10,000+ cycles, while Peak
Energy is building a 4 GWh US SIB plant. Nadion Energy launched SIB starting batteries. Are your product
roadmaps and competitive analyses accounting for this rapid SIB commercialization?

© Is your supply chain resilient to critical mineral processing risks and EU recycling mandates?

An IEA report warns of severe processing risks for critical minerals through 2035, with only 68-75% demand
met for Li, Co, Cu. Concurrently, EU regulations mandate 65% battery recycling efficiency by 2025. Are US/EU
companies proactively diversifying processing and investing in advanced recycling to avoid future shortages and
compliance penalties?

I Opportunities vs. Threats for US/European Companies
Opportunity vs. Threat Matrix for US/European Companies
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® EV Repair Ref. Lower TCO for EVs Competitor service

® BESS EOL Ref. Recycling insights End-of-life cost
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I Deep Dive @ — Form Energy Secures $750M for Iron-Air LDES

#22 | 2026/08/12 | Form Energy (FL AU U —X) | Tech Novelty® ® ® ® O Proximity® ® ® ® O Market Impacte @ ® ® ®
Data Reliability® ® ® ® O US/EU Relevanccoe ® @ ® ®

Form Energy has raised $750 million, bringing its total capital to over $2 billion, to scale manufacturing and
deployment of its iron-air battery systems. The company's project backlog has quadrupled to 80 GWh, driven
by new commercial agreements with major partners like Xcel Energy and Google.

Iron-air batteries utilize abundant, inexpensive materials to provide over 100 hours of continuous discharge,
making them ideal for multi-day grid-scale storage. This addresses a critical gap in cost-effective,

long-duration energy storage for integrating intermittent renewables.

» Strategic Analyst's Perspective

Strategic Analyst's Perspective: Form Energy's significant funding and 80 GWh backlog validate
the urgent market need for multi-day LDES. Published numbers for discharge duration are
realistic for iron-air chemistry, but scaling manufacturing to 80 GWh and achieving cost targets
remain key technical barriers. [Opportunity] for US/EU utilities and grid operators to integrate
truly long-duration storage, reducing reliance on fossil peaker plants. [Threat] for traditional
battery manufacturers if they don't diversify into non-Li-ion LDES. Next actions: [R&D;]
Evaluate iron-air battery performance and integration costs by Q4 2026. [Strategy] Assess
long-term grid resilience plans to incorporate multi-day storage solutions by Q1 2027.

I Deep Dive @ — CATL's Naxtra SIBs Enter EV & Mining Markets

#06 | 2026/08 | Wikipedia | Tech Novelty® ® ® ® O Proximity® @ ® ® ® Market Impact® ® ® ® ® Data

Reliability® ® ® OO US/EU Relevancc® ® ® @ O

CATL's Naxtra sodium-ion batteries are rapidly commercializing, powering the Changan Nevo A06 EV by
mid-2026 and a sodium-ion mining truck in China. These SIBs boast 175 Wh/kg energy density, comparable
to LFP, 5C fast charging, and over 10,000 cycles.

This marks a significant breakthrough for SIBs beyond stationary storage, demonstrating their viability for
high-power and high-durability mobility applications. It leverages abundant sodium to reduce reliance on
scarce lithium and cobalt, offering a sustainable alternative.

» Strategic Analyst's Perspective

Strategic Analyst's Perspective: CATL's commercial deployment of SIBs in EVs and heavy
machinery is a game-changer. The 175 Wh/kg and 10,000+ cycles are impressive and appear
realistic for advanced SIBs, directly challenging LFP. Technical barriers for wider adoption
include further improving energy density for longer-range EVs and ensuring consistent
performance across diverse climates. [Opportunity] for US/EU OEMs to explore SIB integration
for lower-cost EV models and industrial vehicles, diversifying battery suppliers. [Threat] for
existing Li-ion battery suppliers (especially LFP) if they cannot match SIB cost/performance in
specific segments. Next actions: [R&D;] Benchmark CATL Naxtra performance against current
LFP cells by Q4 2026. [Business Dev] Initiate discussions with SIB manufacturers for potential
supply partnerships by Q1 2027.
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I Deep Dive ® — Peak Energy Builds First US Grid-Scale SIB Plant

#19 | 2026/08/08 | Intelligent Living | Tech Novelty® ® ® ® O Proximity® @ ® ® O Market Impact® ® ® ® ® Data
Reliability® ® ® OO US/EU Relevancco ® ® ® ®

Peak Energy has chosen Sacramento, California, for America's first grid-scale sodium-ion battery
manufacturing facility. This $71 million investment aims for 4 GWh annual production by early 2027, marking
a critical step for SIB commercialization in the U.S.

This plant will establish a domestic SIB supply chain, reducing reliance on imports and enhancing energy
security. SIBs are well-suited for grid applications due to lower material costs, enhanced safety, and

performance characteristics prioritizing cycle life and stable power delivery over ultra-high energy density.

» Strategic Analyst's Perspective

Strategic Analyst's Perspective: Peak Energy's 4 GWh SIB plant is a crucial development for US
energy independence and supply chain resilience. The investment amount and production
timeline seem ambitious but achievable with federal incentives. Key technical barriers include
scaling production efficiently while maintaining quality and cost competitiveness against
established Li-ion. [Opportunity] for US/EU materials & component suppliers to localize SIB
supply chain, and for OEMs/utilities to secure domestic, cost-effective grid storage. [Threat] for
US/EU companies heavily reliant on Asian SIB imports or those not investing in domestic
alternatives. Next actions: [Procurement] Identify potential domestic SIB suppliers and assess
their capabilities by Q4 2026. [Strategy] Evaluate incentives for establishing SIB manufacturing
or joint ventures in the US/EU by Q1 2027.

I Other Notable Articles

US Department of Energy Defines Long Duration Energy Storage (LDES) as Key to Renewable Integration, Requires 10+ Hours Discharge (Zion
Technologies)

Tech Novelty® OOOO Proximity® ® ® ® ® Market Impact®e ® @ @ O
US DOE's LDES definition (10+ hours) sets a clear target for next-gen storage developers.

IndexBox Cites IEA Report: Critical Mineral Supply Chains Face Severe Processing Risks Through 2035, Meeting Only 68-75% of Lithium, Cobalt,
Copper Demand (IndexBox)
Tech Novelty®@ OOOO Proximity® ® ®@ ® ® Market Impacte @ @ ® ®

IEA warns of critical mineral processing bottlenecks; US/EU must diversify beyond mining.

EU Battery Regulation Sets EV Battery Recycling Efficiency Target at 65% by End of 2025, Strengthening Lithium Recovery (Industry Blog)
Tech Novelty®@ OOOO Proximity® @ ® ® ® Market Impacte @ @ @ ®

EU mandates 65% battery recycling by 2025, pushing circular economy and lithium recovery.

NFPA 855 Fire Standards Mandate Shifts BESS Deployments to Outdoor Modular Containers, Driven by Safety and Efficiency (Energy-Storage.News)
Tech Novelty® @ OOO Proximity® @ ® ® ® Market Impact®e @ @ @ O

New NFPA 855 fire standards are driving BESS deployments towards safer, outdoor modular containers.

Nadion Energy Launches Sodium-Ion Starting Battery Series for Motorcycles and ATVs, Offering Drop-in Replacement for Lead-Acid Batteries (Nadion
Energy)

Tech Novelty® ® ® ® O Proximity® @ ® ® ® Market Impacte @ @ @ O

Nadion Energy's SIB for small engines disrupts lead-acid market, showing SIB versatility.
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I Recommended Actions This Week

Action recommendations based on article evaluation matrix and opportunity/threat analysis.

I Immediate (this week)

e [Executive] Review competitive landscape for LDES and Sodium-Ion battery technologies, especially
Chinese advancements like CATL's Naxtra.

e [R&D;] Initiate rapid assessment of SIB prototypes (e.g., 200 Wh/kg, cold performance) and their
potential to displace LFP in specific applications.

e [Procurement] Identify critical mineral supply chain vulnerabilities, focusing on processing capacity
rather than just raw material extraction.

| Short-term (1 month)

e [Strategy] Develop a roadmap for diversifying LDES investments, considering non-Li-ion technologies
like iron-air, flow, and thermal storage, aligned with US DOE definitions.

e [Legal/IP] Conduct a patent landscape analysis for Sodium-Ion battery cathode materials and
manufacturing processes to identify key IP holders and potential licensing opportunities/threats.

e [Procurement] Engage with existing and potential suppliers to understand their compliance plans for
EU Battery Regulation recycling targets (65% by 2025, 50% Li recovery by 2027).

| Medium-long term (quarter+)

e [R&D;] Invest in advanced materials research for SIBs, focusing on cathode optimization and sodium
compensation techniques to enhance cycle life and energy density.

¢ [Business Dev] Explore partnerships or joint ventures for domestic (US/EU) Sodium-Ion battery
manufacturing to secure supply chains and leverage local incentives.

o [Strategy] Integrate NFPA 855 fire safety standards into all future BESS project designs, prioritizing
modular outdoor container solutions to mitigate risks and streamline deployment.

e [Executive] Establish a circular economy task force to develop strategies for battery recycling
infrastructure and second-life applications, aligning with EU CRM Act goals.

troy-technical.jp/en | Original curation. Article copyrights belong to respective authors. | Gemini API + Claude | 2026-08-16
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#01 US Department of Energy Defines Long Duration
Energy Storage (LDES) as Key to Renewable
Integration, Requires 10+ Hours Discharge

Published Published August 12, 2026  Zion Technologies Z—a—>—3> kK
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| overview

Recognized as indispensable for integrating intermittent renewable energy sources
and meeting escalating electricity demand, Long-Duration Energy Storage (LDES) is
poised to revolutionize grid stability. The U.S. Department of Energy (DOE) has
formally defined LDES as systems capable of providing electricity for 10 hours or
more, encompassing a diverse array of innovative technologies. These systems are
crucial for bridging the temporal mismatch between renewable generation and
demand, enhancing grid resilience, and facilitating strategic energy shifting for a

cleaner, more reliable energy future.



| N DEPTH

Background

The increasing penetration of intermittent renewable energy sources poses significant
challenges to grid stability, primarily due to the mismatch between their generation
patterns and electricity demand. For instance, solar power peaks during the day but is
absent at night, while wind power fluctuates with weather conditions. LDES directly
addresses this temporal gap, enabling greater penetration of renewables by storing
excess generation for later use, thereby reducing curtailment and ensuring a more
reliable power supply. The DOE's clear definition helps standardize the focus for

research, development, and deployment efforts.

Key Findings

Long-duration energy storage (LDES) technologies are proving critical for deeper
integration of variable renewable energy sources like solar and wind into electricity grids,
and for addressing ever-growing electricity demands. The U.S. Department of Energy
(DOE) has formally defined LDES as systems capable of delivering electricity for 10 hours

or more, underscoring its strategic importance in the ongoing energy transition.

The LDES landscape is diverse, incorporating various mechanisms and technological

approaches. Key LDES technologies include:

e Battery Storage: Beyond conventional lithium-ion, advanced battery chemistries
such as flow batteries (e.g., vanadium redox flow), molten salt batteries, and sodium-

ion batteries are being developed for extended discharge durations.

¢ Pumped Hydropower: The most mature and widely deployed large-scale storage
technology, involving pumping water uphill to a reservoir and releasing it to generate

electricity when needed.

e Compressed Air Energy Storage (CAES): Utilizes surplus electricity to compress air
into underground caverns or tanks, then releases and expands the air through

turbines to generate power during high-demand periods.

e Thermal Storage: Stores energy as heat, often using molten salts or sand, from solar
thermal plants or excess electricity, then converts this heat back into electricity via

steam turbines.



e Hydrogen-Based Systems: Involves using renewable electricity to produce hydrogen
via electrolysis, which can then be stored and converted back to electricity using fuel

cells, or used as a clean fuel in other sectors.

Each technology presents unique characteristics in terms of efficiency, cost, scalability,
and environmental impact, making selection dependent on specific application

requirements and geographical constraints.

LDES technologies are poised to dramatically enhance grid resilience and reliability. They
can provide continuous power during outages, support critical infrastructure, and
facilitate energy shifting—storing low-cost electricity during off-peak hours and
discharging it during peak demand to balance supply and reduce price volatility.
Governments and utilities worldwide are actively investing in LDES research,
demonstration projects, and policy frameworks to accelerate their deployment. This
concerted effort is expected to drive substantial growth in the LDES sector in the coming
years, paving the way for a more robust, sustainable, and economically efficient energy

future.

Source: https://ziontechnologies.co.nz/long-duration-energy-storage/

Collected: August 14, 2026 | Automated Research System (Gemini API)
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#02 Scatec Commences Full Commercial Operations of
Gigawatt-Scale Obelisk Solar-Plus-Storage Project in
Egypt, Africa’s Largest Hybrid Installation

Published Published August 13, 2026  Energy-Storage.News I 7k

| overview

Scatec has initiated full commercial operations for its gigawatt-scale Obelisk solar-
plus-storage project in Egypt, marking it as one of Africa's largest hybrid solar and
battery installations. This landmark project, integrating 1.125GW of solar PV with a
substantial Battery Energy Storage System (BESS), will supply power to Egypt
Aluminium under a 25-year PPA, solidifying Egypt's strategic role in Scatec's

ambitious regional expansion plans.



| N DEPTH

Background

Egypt, blessed with abundant solar resources, is aggressively pursuing ambitious targets
to escalate the proportion of renewable energy within its national grid. The nation's
burgeoning economy and growing population demand increasingly reliable and
sustainable power sources. Pioneering projects like Obelisk are instrumental in achieving
energy independence, diversifying power generation away from fossil fuels, and meeting
crucial national decarbonization objectives. This development perfectly aligns with a
global trend favoring hybrid renewable energy plants capable of offering comprehensive

grid services and a firm, dispatchable power output.

Key Findings

Scatec, a prominent provider of renewable energy solutions, has officially commenced
full commercial operations for its gigawatt-scale Obelisk solar-plus-storage project in
Egypt. This monumental undertaking, which integrates 1.125 GW of solar photovoltaic
(PV) capacity with a robust Battery Energy Storage System (BESS), now stands as one of

Africa's largest hybrid solar and battery installations.

Engineered for optimal renewable energy integration and enhanced grid stability, the
Obelisk project's hybrid design is a cornerstone of its operational efficacy. Key technical
specifications include 1.125 gigawatts (GW) of installed solar PV panels designed for
efficient energy generation across its vast footprint. While specific BESS capacity figures
are not fully disclosed, its 'gigawatt-scale' integration strongly implies substantial storage
capabilities crucial for mitigating the inherent intermittency of solar generation. This
enables the facility to deliver consistent and reliable power, even during non-sunlight
hours or periods of peak demand. The sophisticated hybrid system facilitates dynamic
power dispatch, storing surplus solar energy when generation surpasses demand and
releasing it precisely when needed, thereby significantly bolstering the grid's operational

flexibility and overall reliability.



The generated electricity will be sold to Egypt Aluminium under a long-term, 25-year
power purchase agreement (PPA), which not only secures a stable revenue stream for the
project but also provides predictable energy costs for the industrial off-taker,
underpinning the project's long-term financial robustness and viability. Such hybrid
configurations are becoming indispensable for accelerating renewable energy adoption,
providing firm and dispatchable power that traditional intermittent sources cannot offer

alone.

Recognizing Egypt as a pivotal long-term growth market, Scatec plans significant further
expansion, aiming to add an additional 4.3 GW of renewable energy capacity and 4.1
GWh of BESS within the country. This strategic commitment underscores Egypt's
burgeoning potential as a leading hub for advanced renewable energy and storage
technology adoption across Africa and globally. The success and eventual expansion of
the Obelisk project are expected to serve as a scalable blueprint for other African nations
pursuing large-scale integration of renewables with storage, attract further international
investment into Egypt's rapidly growing clean energy sector, and substantially
strengthen the national grid's resilience, thereby supporting continued industrial growth
and public services. Ultimately, this project represents a critical advancement in the
region's energy transition, demonstrating the transformative potential of large-scale,

integrated renewable solutions.

Source: https://www.energy-storage.news/scatec-full-commercial-operations-gigawatt-scale-obelisk-

solar-plus-storage-project/

Collected: August 14, 2026 | Automated Research System (Gemini API)
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#03 ACS Review Highlights Critical Need for Cathode
Material Optimization to Drive Industrial Adoption of
Sodium-lon Batteries

Published August 10, 2026  ACS Publications (ACS Applied Energy Materials)  USA

| overview

A comprehensive review published in ACS Publications' 'ACS Applied Energy
Materials' systematically examines research progress on cathode materials for
sodium-ion batteries (SIBs). SIBs are identified as a promising complement to lithium-
ion batteries due to sodium's abundance and low cost, offering solutions to global
energy and environmental challenges. The review emphasizes that optimizing
cathode material performance, particularly regarding energy storage efficiency,
voltage stability, and cycle life, is critical for promoting the industrial application of

SIBs.
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Key Findings

A comprehensive review article published in 'ACS Applied Energy Materials' by ACS
Publications systematically examined the research progress on cathode materials for
sodium-ion batteries (SIBs), highlighting the critical necessity of performance
optimization to enable their industrial application. SIBs are gaining significant attention
as a viable complement or alternative to lithium-ion batteries, primarily owing to the
abundant and low-cost nature of sodium resources. This positions SIBs as a potential

solution for global energy sustainability and environmental challenges.

Technical & Clinical Details

The review delves into the key aspects determining the performance of SIB cathode

materials, encompassing:

e Structural Characteristics: Analysis of how the crystal structure of materials impacts
sodium ion insertion/de-insertion, influencing capacity, rate capability, and overall
stability. Layered oxides, polyanion compounds, and Prussian blue analogs are cited

as primary cathode materials.

¢ Electronic Properties: Evaluation of the influence of material's electronic conductivity
and band structure on charge transfer efficiency and the battery's overall internal

resistance.

¢ Sodium Storage Mechanisms: Elucidating how sodium ions are stored and move
within cathode materials (e.g., intercalation, conversion reactions) to provide

guidelines for designing higher capacity and more stable materials.

e Performance Metrics: Concluding that energy storage efficiency, operational voltage
stability, and long cycle life are the most critical performance indicators for SIB
commercialization, and innovation in cathode materials is indispensable for their

improvement.

The review specifically points out that advanced material synthesis methods, doping
strategies, and surface modifications are crucial for designing high-performance cathode

materials, which directly translate to improvements in energy density and durability.



Background & Context

Lithium-ion batteries are widely adopted across mobile devices, electric vehicles, and
stationary storage, but they face challenges such as uneven distribution of lithium
resources, price volatility, and environmental concerns associated with mining. In
contrast, sodium is abundantly available globally and is significantly cheaper,
accelerating research and development into SIBs as a sustainable alternative. However,
the larger ionic radius of sodium ions compared to lithium ions complicates their
movement within cathode materials, making the development of high-capacity, high-

rate, and long-lifespan materials a key bottleneck.

Strategic Significance & Outlook

As this review indicates, optimizing cathode material performance is the single most
important step for realizing the industrial application of SIBs. Future research is expected
to focus on exploring novel cathode materials with higher energy density and superior
cycle stability, structural modification of existing materials, and enhancing the stability of
electrode-electrolyte interfaces. Successful large-scale commercialization of SIBs could
contribute to more affordable electric vehicles, widespread adoption of large-scale grid
storage solutions, and deeper integration of renewable energy, thereby transforming
global energy systems toward greater sustainability. Collaborative efforts between
academia and industry are anticipated to overcome these challenges and accelerate the

market entry of SIBs.

Source: https://pubs.acs.org/aaemcq/article/9/15/9655/5231248/A-Review-of-Research-Progress-on-
Cathode-Materials
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#04 U.S. Department of Energy Awards $30 Million to
Five Long-Duration Energy Storage Demonstration
Projects, Including Organic Flow Batteries and Thermal
Storage

Published August 07, 2026  U.S. Department of Energy (OCED)  USA

| overview

The U.S. Office of Clean Energy Demonstrations (OCED) has awarded $30 million in
federal funding across five Long-Duration Energy Storage (LDES) Demonstrations Lab
Call projects. These include testing organic flow battery modules for microgrid
readiness (Argonne and Idaho National Labs), demonstrating moving-particle thermal
energy storage (Sandia National Lab), and showcasing electric thermal energy storage
and clean hydrogen-based LDES systems (National Renewable Energy Lab). The
projects aim to test and validate LDES systems operating for 10+ hours and
demonstrate grid resilience for over 24 hours, accelerating diverse next-generation

storage solutions.



| N DEPTH

Key Findings

The U.S. Department of Energy’s Office of Clean Energy Demonstrations (OCED) has
allocated a total of $30 million in federal funding to five groundbreaking Long-Duration
Energy Storage (LDES) Demonstrations Lab Call projects. This strategic investment aims
to accelerate the commercialization and widespread adoption of LDES technologies,
focusing on validating and proving diverse next-generation storage solutions, including
organic flow batteries, moving-particle thermal energy storage, electric thermal energy

storage, and clean hydrogen-based systems.

Technical & Clinical Details

The five awarded projects will test and validate the following innovative LDES

technologies:

e Organic Flow Battery Modules (Argonne National Lab & Idaho National Lab):
These projects will demonstrate organic flow battery modules specifically designed to
enhance microgrid resilience and sustainability. Flow batteries are particularly suitable
for long-duration storage due to their ability to independently scale power and
energy capacity.

¢ Moving-Particle Thermal Energy Storage (Sandia National Lab): This initiative will
demonstrate a large-scale thermal energy storage system that heats and stores
inexpensive particle materials (e.g., sand) and retrieves the heat when needed to

generate electricity, improving the thermal efficiency of renewable energy utilization.

¢ Electric Thermal Energy Storage (National Renewable Energy Lab): This project
will showcase a system that stores surplus electricity as heat and converts it back to
electricity when required. This technology is expected to offer both cost-effectiveness

and high efficiency.

¢ Clean Hydrogen-Based LDES Systems (National Renewable Energy Lab):
Demonstrations will involve long-duration energy storage systems utilizing clean
hydrogen produced from renewable energy sources. Hydrogen offers unique

advantages for seasonal storage and very extended discharge durations.



All projects are designed to demonstrate systems capable of delivering power for a
minimum of 10 hours and proving grid resilience through continuous operation for over
24 hours.

Background & Context

As renewable energy penetration increases, the need for long-duration energy storage
capable of supplying power for hours to days becomes critical for maintaining grid
stability. Traditional battery systems are well-suited for short-to-medium duration
storage but face cost and lifespan challenges for longer durations. The U.S. Department
of Energy is strategically investing in diverse LDES technologies to bridge this gap,
ensuring a reliable and decarbonized power grid. This funding is a crucial step for the

U.S. to accelerate its clean energy transition and enhance energy security.

Strategic Significance & Outlook

These demonstration projects are poised to play a vital role in proving the commercial
viability of next-generation LDES technologies and fostering their broader adoption.
Successful outcomes will accelerate grid decarbonization and enable greater deployment
of intermittent renewable energy sources. They will also improve power supply stability
and enhance grid resilience against extreme weather events and other disruptions.
OCED's investment is expected to stimulate U.S. technological innovation and cultivate

domestic manufacturing capabilities, leading to new job creation and economic growth.

Source: https://www.energy.gov/cmei/oced/awarded-projects-long-duration-energy-storage-

demonstrations-lab-call
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#05 Diverse Long Duration Energy Storage Solutions
Commercialized in 2026: From India's 1T00MWh
Vanadium Flow Battery to North America's Sodium-
Chromium Oxide Storage

Published August 14, 2026  iGrow News  Global

| overview

The year 2026 is seeing accelerated commercialization across diverse long-duration
energy storage (LDES) technologies. Delectrik Systems has deployed a 100 MWh
vanadium redox flow battery at India's Khavda Solar Park, while Airengy is evaluating
2.5 GWh of compressed-air energy storage in Denmark. Additionally, CATL has begun
mass production of its Naxtra sodium-ion battery line, and Syntropic Power is
partnering with UNIGRID to deploy 1 GWh of sodium-chromium-oxide storage across
North America. These advancements demonstrate a significant diversification of LDES
solutions and the rapid commercialization of newer battery chemistries alongside

traditional lithium-ion systems.
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Key Findings

The year 2026 has witnessed a surge in the commercialization and deployment of
diverse Long Duration Energy Storage (LDES) technologies. Notably, Delectrik Systems
has deployed a 100 MWh vanadium redox flow battery (VRFB) at India's Khavda Solar
Park, while Airengy is actively evaluating a 2.5 GWh compressed-air energy storage
(CAES) system in Denmark. Furthermore, China's CATL has initiated mass production of
its Naxtra sodium-ion batteries, and Syntropic Power, in partnership with UNIGRID, is
rolling out 1 GWh of sodium-chromium-oxide storage across North America. These
developments underscore a significant shift towards a broader array of chemistries and

technical solutions entering the commercial phase.

Technical & Clinical Details

The article highlights progress in several key LDES technologies:

e Vanadium Redox Flow Batteries (VRFB): The 100 MWh VRFB deployed by Delectrik
Systems at India's Khavda Solar Park leverages the flow battery's advantage of
independent power and energy scaling, supporting large-scale renewable energy
integration. VRFBs are notable for their non-flammability, long operational lifespan of

25-30 years, and minimal performance degradation over time.

e Compressed Air Energy Storage (CAES): Airengy's 2.5 GWh CAES system under
evaluation in Denmark demonstrates the potential for massive energy storage,
contributing to grid stabilization. This technology, which compresses and stores air
during energy surplus and releases it to generate power when needed, is a mature

LDES solution with decades of operational history.

¢ Sodium-lon Batteries (SIB): CATL's commencement of mass production for its
Naxtra sodium-ion batteries signals that SIBs, utilizing abundant and inexpensive
sodium resources, are entering a full commercial phase. This paves the way for cost-

effective grid-scale storage and EV applications.



¢ Sodium-Chromium-Oxide Storage: Syntropic Power and UNIGRID's deployment of
1 GWh of sodium-chromium-oxide storage in North America indicates the emergence
of novel battery chemistries in the market. This technology, potentially combining
specific lithium-free materials, could offer unique performance profiles and cost

advantages.

Each of these technologies brings distinct benefits, catering to specific market needs and

applications, thereby enhancing the diversity of the LDES market.

Background & Context

The expansion of renewable energy generation introduces intermittency challenges to
electricity grids, driving a global demand for LDES solutions. While conventional lithium-
ion batteries excel in short to medium-duration storage, they present cost and
sustainability hurdles for storage durations ranging from several hours to days, or even
seasonally. Consequently, utilities and industries are actively seeking non-lithium and
long-duration storage alternatives. These recent developments mark a crucial stage
where LDES technologies transition from laboratories to large-scale commercial

deployment, becoming indispensable for accelerating the global energy transition.

Strategic Significance & Outlook

The commercialization of diverse LDES technologies introduces new options for the
energy storage market, enabling greater deployment of renewable energy sources. This
will enhance grid stability, reduce reliance on fossil fuels, and help resolve the issue of
energy curtailment. The ongoing innovation and deployment by companies like Delectrik
Systems, Airengy, CATL, and Syntropic Power will accelerate the global trend towards
building more robust and sustainable energy infrastructure. Ultimately, these
advancements are expected to significantly contribute to reducing electricity costs,

enhancing energy security, and achieving a decarbonized society.

Source: https://igrownews.com/battery-storage-technology-renewable-energy-2026/
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#06 CATL's Naxtra Sodium-lon Batteries Powering EVs

and Mining Trucks in China, Accelerating Commercial
Adoption with 175 Wh/kg and 10,000+ Cycles

Published 2026-08 Wikipedia China

| overview

CATL's Naxtra sodium-ion batteries are rapidly advancing into commercial
applications, with the launch of the Changan Nevo A06 EV, featuring a 45 kWh Naxtra
battery, by mid-2026. Additionally, a sodium-ion battery-powered mining truck, a
joint effort by Hina Battery and Tonly Heavy Industry, was delivered in China in August
2026. The Naxtra brand boasts an impressive specific energy density of 175 Wh/kg,
comparable to LFP cells, along with 5C fast charging capability and a cycle life
exceeding 10,000 cycles.
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Key Findings

CATL's Naxtra sodium-ion battery technology is rapidly accelerating its commercial
deployment, with plans to power the Changan Nevo A06 electric vehicle (EV) by mid-
2026 and the delivery of a sodium-ion battery-powered mining truck in China in August
2026. This represents a significant breakthrough, demonstrating the practical application
of sodium-ion batteries beyond traditional stationary storage into high-power and high-

durability mobility sectors.

Technical & Clinical Details

CATL's Naxtra sodium-ion batteries achieve performance comparable to lithium-ion

counterparts through the following technical features:

e Energy Density: Claiming 175 Wh/kg, which is close to the latest generation of
Lithium Iron Phosphate (LFP) batteries. This density is crucial for achieving the

necessary range and operational hours for EVs and heavy machinery.

¢ Fast Charging Capability: Supporting a 5C charging rate, enabling rapid recharging
times. This is vital for enhancing convenience for EV users and improving the

operational efficiency of commercial vehicles.

e Cycle Life: Boasting a cycle life exceeding 10,000 charge-discharge cycles,
significantly outperforming the typical cycle life of many lithium-ion batteries (several
thousand cycles). This ensures extended battery longevity and reduced replacement

frequency.
e Applications:

o Electric Vehicles (EVs): In partnership with Changan Automobile, the Changan
Nevo AO6 EV, equipped with a 45 kWh Naxtra battery, is slated for market launch.
This marks one of the first concrete examples of sodium-ion batteries entering the

passenger vehicle segment.

o Mining Trucks: A mining truck powered by sodium-ion batteries, a collaborative
effort by Hina Battery and Tonly Heavy Industry, was delivered in China. This
demonstrates the suitability of sodium-ion batteries for high-load, long-life

applications in heavy industry.



Background & Context

While lithium-ion batteries dominate the EV market, they face challenges such as
unstable lithium supply, escalating prices, and geopolitical risks. Sodium-ion batteries,
using abundant sodium as their primary raw material, can significantly reduce reliance on
scarce metals like lithium and cobalt, positioning them as a promising sustainable
battery technology for the next generation. The adoption of this technology by major
players like CATL for practical applications in EVs and heavy machinery is crucial for

establishing its status as a viable alternative or complement to lithium-ion batteries.

Strategic Significance & Outlook

The commercialization of CATL's Naxtra sodium-ion batteries in the mobility sector is
expected to have a profound impact on the entire battery industry. It holds the potential
to reduce EV costs, diversify supply chains, and enhance energy security. The emergence
of high-performance, long-life sodium-ion batteries will further intensify competition in
the EV market and may contribute to stabilizing lithium-ion battery prices. Anticipated
trends include other automotive and heavy machinery manufacturers exploring sodium-
ion battery adoption, leading to greater diversification of battery technologies. This will

enable more consumers to access affordable and clean mobility solutions.

Source: https://en.wikipedia.org/wiki/Sodium-ion_battery
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#07 International Scientists Review Sodium-lon Battery

Prototypes Approaching 200 Wh/kg, Poised as Lower-
Cost, Sustainable Alternative

Published August 10, 2026  ESS News / pv magazine International

| overview

An international team of scientists has reviewed recent advances in sodium-ion
battery (SIB) components, reporting that prototypes are now approaching an energy
density of 200 Wh/kg. This significant progress highlights SIBs' potential as a lower-
cost, more sustainable alternative to lithium-ion batteries, especially for applications
like load balancing, electric vehicles, renewable energy integration, and large-scale
energy storage. While challenges remain in energy density, cycle life, and
manufacturing, advancements in materials and electrolytes are critical to their future

commercialization.
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Key Findings

An international consortium of scientists has conducted a comprehensive review of the
latest advancements in sodium-ion battery (SIB) components, revealing that advanced

prototypes are now achieving energy densities close to 200 Wh/kg. This breakthrough
signifies a substantial leap forward, positioning SIBs as a highly promising, lower-cost,

and more sustainable energy storage solution to complement or potentially replace

certain applications currently dominated by lithium-ion batteries.

Technical & Clinical Details

The review highlights several key technical advancements contributing to the improved

energy density of SIBs:

¢ Novel Cathode Materials: Development of layered oxides, polyanion compounds,
and Prussian blue analogs with higher sodium storage capacity and enhanced

structural stability.

¢ High-Performance Anode Materials: Research into hard carbon and alloy-based

materials optimized for sodium ion intercalation.

e Improved Electrolytes: Development of new electrolyte formulations (particularly
non-aqueous electrolytes and solid-state electrolytes) offering wider voltage

windows, higher ionic conductivity, and better compatibility with electrode interfaces.

e Optimized Cell Design: Consideration of overall cell design, including electrode
thickness, stacking processes, and separator materials, and their impact on energy

density and power characteristics.

These advancements have allowed SIB prototypes to overcome initial limitations in
energy density, approaching or even exceeding levels comparable to Lithium Iron
Phosphate (LFP) batteries (typically 150-180 Wh/kg). This makes SIBs increasingly viable
for applications like electric vehicles (EVs) and large-scale grid storage, where lithium-ion

batteries have been predominant.



Background & Context

Lithium-ion batteries, while foundational to modern energy storage, face challenges
including supply chain instability of critical minerals like lithium and cobalt, geopolitical
risks, environmental impacts from mining, and price volatility. Sodium, being abundant
and inexpensive, has long been investigated as an attractive alternative. However, the
larger ionic radius of sodium ions compared to lithium ions has historically presented
difficulties in achieving high energy density and long cycle life simultaneously. The

current review indicates that these technical barriers are being steadily overcome.

Strategic Significance & Outlook

The emergence of SIB prototypes approaching 200 Wh/kg is set to create a significant
impact on the energy storage market. This technology is particularly anticipated for

widespread adoption in:

e Grid-Scale Energy Storage: For load balancing and grid stabilization in renewable

energy integration.

¢ Electric Vehicles (EVs): Enabling more affordable EV options for mass markets and

urban commuting due to lower costs and resource sustainability.

o Off-Grid Systems: Providing cost-effective power solutions for remote areas and

developing nations.

However, commercialization still faces hurdles such as further increasing energy density,
extending cycle life, and establishing cost-effective large-scale manufacturing processes.
Continued research and development in materials science, electrochemistry, and
manufacturing engineering, coupled with strong industry-academia collaboration, will be

key to SIBs achieving mainstream market penetration.

Source: https://www.ess-news.com/2026/08/10/advanced-sodium-ion-battery-prototypes-now-

approaching-200-wh-kg/
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#08 European Energy Secures £58.1 Million for 68MW
Solar + 95MWh BESS Project in Cornwall, UK,
Commercial Operations Set for 2027

Published August 11, 2026 PV Tech UK

| overview

European Energy has secured £58.1 million (US$78.45 million) in construction
financing for its Indian Queens hybrid renewable energy project in Cornwall, UK. This
project will combine 68MW of solar PV capacity with a 47.5MW/95MWh battery
energy storage system (BESS), with commercial operations expected to begin in 2027.
The BESS component has secured a capacity market contract with the UK
government, reflecting the growing role of such integrated projects in the UK's clean

energy landscape and supporting national decarbonization goals.



| N DEPTH

Key Findings

European Energy, a Danish renewable energy developer, has successfully secured £58.1
million (approximately US$78.45 million) in construction financing for its Indian Queens
hybrid renewable energy project in Cornwall, UK. This crucial financial close ensures the
realization of a significant project that integrates large-scale solar power generation with

battery storage, poised to contribute substantially to the UK's energy transition targets.

Technical & Clinical Details

The Indian Queens project is an advanced hybrid system comprising the following key

components:

e Solar PV Capacity: 68 megawatts (MW) of solar photovoltaic capacity will be
installed, generating clean electricity for the local grid. This scale of solar generation is

capable of supplying power to tens of thousands of homes.

e Battery Energy Storage System (BESS): A BESS with a power output of 47.5MW and
an energy capacity of 95MWh will be integrated. This battery system is designed to
mitigate the intermittency of solar generation, efficiently storing and discharging
power to stabilize the grid. It will also be capable of supplying power during peak

demand periods and providing essential grid services such as frequency regulation.

e Commercial Operation: The project aims to commence commercial operations in

2027, further bolstering the UK's electricity supply capabilities.

e Capacity Market Contract: The BESS component has secured a capacity market
contract with the UK government. This is a vital element that enhances the project's
revenue stability and reduces investment risk by guaranteeing future power supply

capacity.

Such hybrid projects are globally recognized as optimal solutions for maximizing

renewable energy integration while maintaining grid reliability and resilience.



Background & Context

The United Kingdom has set ambitious targets to achieve net-zero emissions by 2050,
which necessitates a rapid expansion of renewable energy and the deployment of large-
scale energy storage systems to support it. As the adoption of solar and wind power
grows, the challenges posed by these intermittent sources to grid stability also increase.
Mechanisms like the capacity market are implemented to incentivize investments in new
generation and storage capacity, ensuring future electricity supply security. European
Energy's project serves as an excellent example of how the UK's energy policies and

market mechanisms are effectively attracting clean energy investments.

Strategic Significance & Outlook

The Indian Queens project unequivocally demonstrates the increasing importance of
integrating solar PV and battery storage within the UK's clean energy portfolio. The
success of this project is expected to further catalyze the development of similar hybrid
facilities, accelerating the decarbonization of the UK's overall energy system. The
successful financing reflects strong investor interest and confidence in renewable energy
projects, particularly those with integrated storage capabilities. Moving forward,
continued advancements in energy storage technology and sustained policy support are
anticipated to further accelerate renewable energy deployment and grid modernization

in the UK, leading to a more stable and sustainable energy future.

Source: https://www.pv-tech.org/european-energy-secures-uk-solar-plus-storage-project-financing/
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#09 Copenhagen Infrastructure Partners Closes
Financing for La Esperanza Solar Project in Mexico,
Featuring 420MW Solar PV and 150MW/750MWh BESS

Published Published August 11, 2026  Energy-Storage.News X#F</7

| overview

Copenhagen Infrastructure Partners (CIP) has finalized financing for the La Esperanza
Solar project in Mexico, a landmark venture combining 420MW of solar PV with a
150MW/750MWh battery energy storage system (BESS). This milestone, CIP's first
financial close in Mexico, is backed by a long-term power purchase agreement with
CFE Calificados and is set to begin commercial operations in 2028, bolstering the

nation's clean energy grid.
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Background

Mexico is actively pursuing ambitious renewable energy targets to diversify its energy
matrix and mitigate climate change. This commitment, however, is met with the dual
challenge of rapid economic expansion and escalating industrial electricity demand,
necessitating reliable and sustainable power sources. Hybrid projects, such as large-scale
solar photovoltaic (PV) coupled with advanced battery energy storage systems (BESS),
are critical to navigating these complexities. The substantial investment by international
infrastructure players like Copenhagen Infrastructure Partners (CIP) underscores
significant global confidence in Mexico's burgeoning renewable energy sector and its

pivotal role in the global clean energy transition.

Key Findings

Copenhagen Infrastructure Partners (CIP) announced on August 6 that it has successfully
achieved financial close for the La Esperanza Solar project in Mexico. This landmark
development integrates a 420MW solar photovoltaic (PV) plant with a substantial
150MW/750MWh battery energy storage system (BESS). This achievement marks CIP's
first investment in Mexico to reach financial close, signaling a robust commitment to

enhancing the country's clean energy infrastructure.

The La Esperanza project is engineered as an integrated energy solution designed to
optimize renewable power generation and grid stability. Its core technical features
include a 420MW solar PV array, poised to leverage Mexico's abundant solar insolation
for large-scale clean electricity generation. Complementing this, a 150MW/750MWh
battery energy storage system (BESS) is crucial for mitigating solar power's inherent
intermittency. The BESS will store excess energy during periods of high solar output and
dispatch it during peak demand or low generation, thereby enhancing overall grid

resilience and reliability.

The financial viability and long-term stability of the project are secured by a long-term
Power Purchase Agreement (PPA) with CFE Calificados, a subsidiary of Mexico's state-
owned utility, Comision Federal de Electricidad. This PPA guarantees stable revenues,
providing an attractive risk profile for investors. With construction already in progress,
the facilities will integrate seamlessly into Mexico's existing electricity grid upon

completion, ensuring a consistent and clean power supply.



Scheduled for commercial operation in 2028, the La Esperanza project is poised to
significantly augment Mexico's clean energy capacity. Its successful deployment is
anticipated to attract further international investment, potentially catalyzing the
development of similar large-scale hybrid renewable energy projects throughout the
nation. Beyond increasing clean energy supply, the project will enhance grid stability,
support domestic industrial growth, and reinforce Mexico's climate action commitments.
CIP's initiative stands as a compelling model for emerging markets seeking to forge a
sustainable energy future through the strategic integration of renewable generation and

advanced energy storage.

Source: https://www.energy-storage.news/copenhagen-infrastructure-partners-closes-on-750mwh-solar-

plus-storage-project-in-mexico/

Collected: August 14, 2026 | Automated Research System (Gemini API)


https://www.energy-storage.news/copenhagen-infrastructure-partners-closes-on-750mwh-solar-plus-storage-project-in-mexico/
https://www.energy-storage.news/copenhagen-infrastructure-partners-closes-on-750mwh-solar-plus-storage-project-in-mexico/

#10 Tokyo University of Science Research Achieves
91.2% Capacity Retention (After 300 Cycles) in Sodium-
lon Battery Electrodes via Scandium Doping and
Surface Coating

Published August 11, 2026  EurekAlert! (Peer-Reviewed Publication: Small)  Japan

Tokyo University of Science o -

Improve thedu ablity scadiumion

electrrodes(after 300 cycles)
scurabiitenand doping, 91.

| overview

Researchers from Tokyo University of Science have discovered that scandium doping
and surface coating can significantly improve the durability and performance of
sodium-ion battery (SIB) electrodes. Their study, published in 'Small' on August 6,
2026, demonstrated that these combined methods enhance charging/discharging
durability, with one cell retaining an impressive 91.2% capacity after 300 cycles. This
advancement could lead to the development of more resilient, lower-cost sodium-ion
batteries suitable for widespread renewable energy storage and grid-scale

applications.
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Key Findings

A research team from Tokyo University of Science has successfully demonstrated a
significant improvement in the durability and overall performance of sodium-ion battery
(SIB) electrodes by combining scandium (Sc) doping with surface coating techniques.
Published in the journal 'Small' on August 6, 2026, this study revealed that cells modified
using these methods retained an exceptional 91.2% of their initial capacity after 300
charge-discharge cycles. This finding holds critical implications for enhancing the long-

term reliability and accelerating the commercialization of SIBs.

Technical & Clinical Details

The research team employed a dual approach, introducing scandium into the SIB
cathode material and forming a protective layer on the electrode surface. The detailed

technical aspects are as follows:

e Scandium Doping: By incorporating scandium into the crystal lattice of the cathode
material, the structural stability of the material is enhanced. This suppresses volume
changes and structural degradation during sodium ion insertion and de-insertion,

thereby improving the mechanical and chemical stability of the electrode.

e Surface Coating: A thin protective film formed on the electrode surface inhibits
undesirable side reactions between the electrolyte and the electrode material. This
contributes to stabilizing the solid electrolyte interphase (SEl) layer, further reducing
capacity degradation during cycling.

e Performance Evaluation: The demonstrated cell exhibited excellent performance,
maintaining 91.2% of its capacity after 300 cycles. This represents a significant
improvement compared to conventional SIBs without such modifications and marks a
crucial milestone toward practical application. This high durability also contributes to
overall battery efficiency by enabling stable charging/discharging and lower internal

resistance.

This integrated approach addresses key challenges of SIBs, namely cycle life and stability,

by optimizing both the bulk and surface properties of the electrode materials.



Background & Context

Sodium-ion batteries hold immense promise as next-generation energy storage
technology due to the abundance and low cost of sodium compared to lithium.
However, they have historically faced challenges, including lower energy density and
particularly shorter cycle life and stability issues compared to lithium-ion batteries. These
issues arise partly from the larger ionic radius of sodium ions, which can induce greater
stress on electrode material structures. Consequently, the field of materials science has
been actively pursuing novel material designs to achieve a balance of high durability,

high capacity, and high-rate performance.

Strategic Significance & Outlook

The research from Tokyo University of Science significantly advances the commercial
viability of SIBs. The combination of scandium doping and surface coating provides an
effective strategy to extend the lifespan and improve the performance of SIBs. If this
technology can be scaled for mass production, it could lead to the availability of higher-
performing, longer-lasting, and lower-cost sodium-ion batteries, with widespread

applications in areas such as:

e Grid-Scale Storage: Contributing to grid stabilization by addressing the

intermittency of renewable energy.

¢ Electric Vehicles (EVs) and Other Mobility: Offering cost-effective battery solutions

to accelerate EV adoption.

¢ Distributed Energy Systems: Enhancing the reliability of self-sufficient power

systems for communities and industrial facilities.

Further research and development are expected to continue optimizing this technology
and scaling it up for industrial application. This achievement strengthens the potential
for sodium-ion batteries to become a major player in building a sustainable energy

future.

Source: https://www.eurekalert.org/news-releases/1138986
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#11 NTPC India Seeks Pilot LDES Systems, Including
Gravity, CO2, Air, and Advanced CAES, to Drive
Renewable Energy Integration

Published August 07, 2026  NTPC Limited India

| overview

NTPC Limited, India's leading power utility, has launched an initiative to identify,
analyze, demonstrate, and validate novel long-duration energy storage (LDES)
technologies for large-scale renewable energy integration. The company recently
issued an expression of interest for diverse LDES pilot systems, exploring options such
as gravity storage, CO2 batteries, air batteries, and advanced compressed air energy
storage. The overarching goal is to adopt commercially viable LDES systems to

provide cost-effective, round-the-clock green power across India.
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Key Findings

NTPC Limited, India's largest power generation company, has embarked on a significant
initiative to explore innovative Long Duration Energy Storage (LDES) technologies to
facilitate large-scale renewable energy integration. The company recently issued an
Expression of Interest (EOI) for the deployment of diverse LDES pilot systems, specifically
mentioning technologies such as gravity storage, CO2 batteries, air batteries, and
advanced Compressed Air Energy Storage (A-CAES). NTPC's ultimate objective is to
adopt commercially viable LDES systems to deliver cost-effective, round-the-clock green

power across India.

Technical & Clinical Details

The variety of LDES technologies NTPC is interested in reflects a comprehensive

approach to exploring broad possibilities. Key technologies under consideration include:

¢ Gravity Storage: Systems that mechanically lift heavy blocks or liquids to store
potential energy and release them to drive turbines for power generation when
needed. While site-dependent, these can offer very long lifespans and potentially use

inexpensive materials.

e CO2 Battery (a type of Liquid Air Energy Storage): Systems that liquefy carbon
dioxide (CO2) at cryogenic temperatures for storage and then gasify and expand it
through turbines to generate power. This technology promises high efficiency and

reduced environmental impact.

¢ Air Battery (including Metal-Air Batteries): Systems that generate electricity
through a chemical reaction between a metal and oxygen from the air. Zinc-air and
iron-air batteries are prime examples, characterized by high energy density and

abundant raw materials.

e Advanced Compressed Air Energy Storage (A-CAES): An evolution of conventional
CAES systems, incorporating thermal storage and heat recovery technologies to
significantly improve efficiency. A-CAES enables large-scale energy storage,

supporting the integration of vast amounts of renewable energy.



Each of these technologies possesses unique characteristics, scalability, and operational
durations, potentially offering solutions tailored to India's diverse regional needs and
energy infrastructure. NTPC plans to thoroughly evaluate the performance, reliability,

and economic viability of each technology through these pilot projects.

Background & Context

India is rapidly accelerating its renewable energy deployment to meet the demands of
fast-paced economic growth and escalating electricity consumption. However, the
increasing proportion of intermittent renewable sources like solar and wind power
necessitates LDES to maintain grid stability and reliability, presenting an urgent
challenge. Strategic investment in LDES by state-owned power giants like NTPC signifies
India's commitment not only to expanding generation capacity but also to building a
sustainable and resilient power system. This move is essential for achieving India's

national energy security and decarbonization targets.

Strategic Significance & Outlook

NTPC's exploration of LDES pilot systems marks a critical step in India's energy transition.
If commercially viable LDES technologies are identified and deployed at scale, India

stands to gain significant advantages, including:

e 24/7 Green Power Supply: Enabling continuous, clean power supply primarily from

renewable sources.

e Grid Stabilization: Absorbing fluctuations from intermittent sources and reducing

the risk of blackouts.

¢ Improved Cost-Effectiveness: Stabilizing electricity costs in the long term and

providing affordable power to consumers.

e Promotion of Domestic Technological Innovation: Fostering the research,

development, and manufacturing ecosystem for LDES technologies within India.

This initiative is crucial for India to establish its position as a global clean energy leader
and will attract considerable attention from the international energy industry. The
outcomes of these selected technology demonstrations are expected to profoundly

influence future LDES strategies.



Source: https://ntpc.co.in/about-us/corporate-functions/et-pr/project-initiative/long-duration-energy-

storage-ldes
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#12 US Utility-Scale BESS Capacity Projected to Double
to 106GW by 2028 with Additional 54GW Online

Published August 12, 2026  Energy-Storage.News USA

| overview

According to the U.S. Energy Information Administration (EIA), utility-scale battery
energy storage system (BESS) capacity in the US reached nearly 52GW by mid-2026,
growing at an average annual rate of 70% over three years. The EIA reports plans for
an additional 54GW of BESS capacity to come online by 2028, with 14GW scheduled
for the second half of 2026. Solar PV plants host the largest BESS units, exemplified
by projects like California's Bellefield Solar and Energy Storage Farm, signaling robust

growth in grid flexibility.
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Key Findings

A recent report from the U.S. Energy Information Administration (EIA) highlights the
phenomenal growth in the U.S. utility-scale battery energy storage system (BESS) market.
By mid-2026, the operational BESS capacity in the U.S. had already reached
approximately 52 gigawatts (GW), expanding at an impressive average annual rate of
70% over the past three years. Furthermore, the EIA forecasts that an additional 54GW of
BESS capacity is planned to come online by 2028, effectively doubling the total U.S. BESS
capacity to 106GW. Of this planned expansion, 14GW is expected to be commissioned in
the latter half of 2026 alone.

Technical & Clinical Details

The report primarily focuses on the growth of utility-scale BESS, with key technical trends

and deployments including:

e Rapid Deployment: The 70% average annual growth rate in BESS capacity between
2023 and mid-2026 strongly reflects the escalating demand for renewable energy

integration and enhanced grid flexibility.

e Co-located with Solar PV: A significant portion of BESS units deployed in the U.S.
are co-located with solar photovoltaic (PV) plants. This configuration allows for the
mitigation of solar intermittency, storing surplus energy during daytime generation
for discharge during evening peaks or when sunlight is unavailable. Projects like
California's Bellefield Solar and Energy Storage Farm serve as prime examples of this

effective model.

e Future Growth Trajectory: The planned 14GW for the second half of 2026, followed
by substantial additions through 2027 and 2028, indicates sustained market
momentum. This growth is driven by continuous technological innovation, cost

reductions, and supportive federal and state policies such as investment tax credits.

e LFP Chemistry Dominance: Lithium Iron Phosphate (LFP) chemistry remains
prevalent in utility-scale BESS due to its superior safety profile, longer lifespan, and

cost-effectiveness.

These deployments are playing an indispensable role in the stable integration of

renewable energy and the construction of a more resilient power grid.



Background & Context

The United States is aggressively pursuing renewable energy deployment to achieve its
climate change mitigation goals and enhance energy independence. However, the large-
scale integration of variable renewable sources like wind and solar presents challenges to
maintaining stable power supply and frequency regulation within the grid. BESS stands
as one of the most effective solutions to address these issues. Federal policies, such as
the Inflation Reduction Act (IRA), have significantly strengthened investment incentives
for battery storage projects, powerfully accelerating their deployment. This growth
clearly demonstrates the U.S. power system's transition from traditional fossil fuel-based

generation towards a more decentralized and cleaner paradigm.

Strategic Significance & Outlook

The projection of doubling U.S. BESS capacity by 2028 represents a substantial business
opportunity for companies entering the energy storage market. This rapid growth will
stimulate investment and job creation across battery manufacturing, system integration,
grid services, and the entire related supply chain. As more BESS units are integrated into
the grid, it is expected to stabilize electricity prices, reduce the risk of power outages,
and minimize renewable energy curtailment. The U.S. is poised to solidify its position as a
leading market for energy storage technology, playing a critical role in driving the global
energy transition. This trend is expected to accelerate further in the coming years,

fundamentally transforming the U.S. power system.

Source: https://www.energy-storage.news/us-double-bess-capacity-2028-eia-reports/
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#13 CATL Partners with Solarpro Holding to Deploy 2
GWh of Sodium-lon Battery Storage in Central and
Eastern Europe

Published August 07, 2026  ElectricDrives (Facebook)

| overview

CATL has announced a new partnership with Solarpro Holding to deploy 2 GWh of
sodium-ion battery storage across Central and Eastern Europe, aiming to develop the
region's first such energy storage project. The technology, which offers strong cold-
weather performance and a long operational lifespan, builds on an earlier 602 MWh
project in Bulgaria. This strategic move reflects the growing role of sodium-ion
batteries in supporting renewable energy integration and modern electricity grids,

advancing the region's energy transition goals.
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Key Findings

CATL, a global leader in battery manufacturing, has announced a new strategic
partnership with Solarpro Holding to deploy 2 gigawatt-hours (GWh) of sodium-ion
battery storage across Central and Eastern Europe. This collaboration aims to establish
the region’s first significant sodium-ion energy storage project, building upon the
success of an earlier 602 MWh project in Bulgaria. This initiative underscores the
expanding role of sodium-ion battery technology in supporting renewable energy

integration and modern electricity grids.

Technical & Clinical Details

The sodium-ion battery technology provided by CATL boasts several key technical

advantages:

e Superior Cold-Weather Performance: Sodium-ion batteries typically exhibit less
performance degradation in cold environments compared to some lithium-ion
chemistries. This characteristic is particularly crucial for deployment in the varying

climatic conditions of Central and Eastern Europe.

¢ Long Operational Lifespan: CATL's sodium-ion batteries are designed to offer a long
cycle life and high durability, which translates into reduced total cost of ownership for
large-scale energy storage applications. This is essential for ensuring reliability and

economic viability at the grid level.

e Abundant Resources and Lower Cost: By using sodium, an element far more
abundant on Earth than lithium, the technology reduces reliance on scarce metals like
lithium and cobalt, offering a more sustainable and cost-effective energy storage

solution.

¢ Proven Track Record: This new project leverages the successful experience and data
gathered from the previous 602 MWh sodium-ion battery storage project in Bulgaria,

demonstrating the technology's reliability and practical utility.

These attributes make sodium-ion batteries an ideal solution for stably integrating
variable renewable energy sources into the grid and enhancing grid flexibility and

resilience.



Background & Context

Central and Eastern European countries are actively accelerating renewable energy
deployment to meet the European Union's decarbonization targets. However, the
inherent variability of renewable energy sources poses challenges to stable grid
operation, necessitating reliable large-scale energy storage solutions. Sodium-ion
batteries are gaining increased attention as an alternative to lithium-ion batteries, which
face price fluctuations and supply risks. The partnership between CATL and Solarpro
Holding represents a significant step towards developing clean energy infrastructure in

this region, also contributing to enhanced energy security.

Strategic Significance & Outlook

The deployment of 2 GWh of sodium-ion battery storage systems in Central and Eastern
Europe will serve as a landmark for the region's energy transition. The success of this
project is expected to provide a powerful incentive for other countries and companies to
accelerate investments in sodium-ion battery technology. This will further advance
renewable energy integration, improve grid stability, and reduce dependence on fossil
fuels. CATL's technological innovation and international partnerships reinforce the
potential for sodium-ion batteries to become a key player in the global energy storage

market, contributing to the realization of a sustainable energy future.

Source: https://www.facebook.com/ElectricDrives/posts/catl-has-announced-a-new-partnership-to-help-
deploy-2-gwh-of-sodium-ion-battery-/1528091999362993/
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#14 ACS Review Highlights Critical Role of Sodium
Compensation for Achieving 100% Initial Coulombic
Efficiency in Sodium-lon Batteries (SIBs)

Published August 07, 2026  ACS Publications (ACS Applied Energy Materials)  USA

| overview

A review published in ACS Publications' 'ACS Applied Energy Materials' highlights the
critical role of sodium compensation (pre-doping sodium into cathode or anode
materials) in sodium-ion batteries (SIBs) to address the challenge of low initial
Coulombic efficiency (ICE). This approach not only enhances ICE to near 100% but
also significantly improves the overall cycle life of the battery. While various
presodiation methods exist, challenges remain in scaling these from laboratory coin
cells to commercial SIB production, demanding further innovation in manufacturing

processes.
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Key Findings

A comprehensive review article published in 'ACS Applied Energy Materials' by ACS
Publications underscores the paramount importance of sodium compensation
(presodiation) techniques in overcoming the challenge of low initial Coulombic efficiency
(ICE) in sodium-ion batteries (SIBs). This approach is shown to not only boost ICE to an
ideal 100% but also significantly enhance the overall cycle life of the battery. The review
details the mechanisms of sodium compensation and various presodiation methods,
while acknowledging the inherent challenges in scaling these from laboratory coin cells

to commercial SIB production.

Technical & Clinical Details

The review thoroughly explains the mechanisms of sodium compensation and various

presodiation methods:

¢ Challenge of Initial Coulombic Efficiency (ICE): SIBs often experience irreversible
sodium ion loss during the first charge, leading to reduced practical energy density
and capacity. This loss is attributed to factors like the formation of the solid
electrolyte interphase (SEI) layer and the consumption of sodium necessary for initial

activation of active materials.

¢ Mechanism of Sodium Compensation: Sodium compensation refers to the
technique of pre-doping (pre-introducing) excess sodium into either the cathode or
anode during the initial battery assembly. This counteracts the irreversible sodium
loss during the first charge, optimizing the total available sodium ions and enabling

the battery to deliver its full nominal capacity.



¢ Presodiation Methods: Various chemical and electrochemical presodiation methods

have been developed:

o Cathode Pre-doping: Utilizing cathode materials that inherently contain excess

sodium.

o Anode Pre-doping: Directly introducing a sodium source (e.g., sodium metal,
sodium-containing compounds) into the anode, or pre-saturating the anode with

sodium ions.

o Electrolyte Additives: Incorporating specific sodium salts or additives into the

electrolyte.

¢ Performance Improvement: These methods enable ICE to reach close to theoretical
100%, thereby increasing the practical discharge capacity of the battery. Furthermore,
by promoting the formation of a stable SEI layer and suppressing electrode material

degradation, presodiation contributes to an improved cycle life.

However, significant challenges remain in scaling these techniques from laboratory coin
cell prototypes to commercial large-cell production, particularly concerning uniformity,

safety, cost, and process complexity.

Background & Context

Sodium-ion batteries are widely seen as a promising sustainable alternative to lithium-
ion batteries, but their commercialization faces several technical barriers. Low ICE has
been a major limiting factor, constraining the practical energy density SIBs can achieve
and increasing their initial cost. For large-scale applications such as stationary energy
storage and electric vehicles, high ICE directly impacts the system's economics and

efficiency, making its resolution indispensable.



Strategic Significance & Outlook

Further advancements in sodium compensation technology are critically important for
accelerating the commercialization of SIBs. Breakthroughs are needed to transition
laboratory-scale successes to large-scale manufacturing. Future research will likely focus
on developing safer, more cost-effective, and more efficient presodiation methods. If
these challenges are overcome, SIBs could offer high-performance products at a more
competitive price compared to lithium-ion batteries, solidifying their position in the
global energy storage market. This would significantly contribute to further renewable

energy integration and the realization of a decarbonized society.

Source: https://pubs.acs.org/aaemcq/article/doi/10.1021/acsaem.6c01271/5250404/Sodium-

Compensation-of-Cathodes-and-Anodes-in
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#15 Nadion Energy Launches Sodium-lon Starting
Battery Series for Motorcycles and ATVs, Offering
Drop-in Replacement for Lead-Acid Batteries

Published August 11,2026  Nadion Energy  USA

| overview

Nadion Energy has launched its new Sodium-lon Starting Battery Series designed for
motorcycles, ATVs, UTVs, snowmobiles, and small-engine applications. This marks a
significant step in commercializing sodium-ion technology beyond large-scale energy
storage, bringing it to everyday mobility. The batteries are engineered as direct drop-
in replacements for lead-acid batteries, offering superior low-temperature
performance, very low self-discharge rates, and excellent tolerance to low state-of-
charge conditions, providing a compelling alternative to traditional lead-acid

solutions.



| N DEPTH

Key Findings

Nadion Energy has introduced a groundbreaking Sodium-lon Starting Battery Series
specifically designed for motorcycles, All-Terrain Vehicles (ATVs), Utility Terrain Vehicles
(UTVs), snowmobiles, and other small-engine applications. The launch of this product
clearly demonstrates the expansion of sodium-ion battery technology's commercial
deployment beyond its traditional focus areas, such as large-scale grid storage and

electric vehicles (EVs), into broader consumer and mobility markets.

Technical & Clinical Details

Nadion Energy's sodium-ion starting batteries offer several significant technical

advantages compared to existing lead-acid batteries:

e Drop-in Replacement: These batteries are designed for direct compatibility in size
and shape with existing lead-acid batteries, allowing users to easily swap them
without special modifications. This is a major advantage for promoting widespread

adoption.

e Superior Low-Temperature Performance: Sodium-ion batteries provide reliable
starting performance even in cold conditions, a critical feature for applications used in
low-temperature environments like snowmobiles or winter motorcycles, where lead-

acid batteries typically suffer significant performance degradation.

e Very Low Self-Discharge Rate: The batteries retain their charge over extended
storage periods, reducing the need for frequent recharging. This enhances

convenience, especially for seasonally used vehicles (e.g., ATVs, snowmobiles).

¢ Tolerance to Low State-of-Charge (SOC): The batteries exhibit less performance
degradation and limited impact on lifespan even when operating near a fully
discharged state. This is particularly beneficial for applications with irregular usage

patterns.

¢ Lightweight Design: Sodium-ion batteries are significantly lighter than comparable
lead-acid batteries, contributing to overall vehicle weight reduction, which can

improve fuel efficiency and handling.

e Environmental Safety: Free from toxic lead, these batteries offer a more

environmentally friendly alternative.



Background & Context

For many years, lead-acid batteries have been the standard starting battery for a wide
range of applications, including motorcycles and off-road vehicles with small engines.
However, lead-acid batteries come with inherent drawbacks such as heavy weight,
shorter cycle life, poor low-temperature performance, and environmental concerns due
to lead content. While lithium-ion batteries have started to appear in some high-
performance motorcycles, they typically come at a higher cost and require specific safety
management. Nadion Energy's introduction of sodium-ion starting batteries offers a
cost-effective, high-performance, and safer alternative solution to these challenges,

bringing a new option to the market.

Strategic Significance & Outlook

The launch of Nadion Energy's sodium-ion starting battery series signals a potential
paradigm shift in battery technology for the small-engine and mobility markets. If

successful, this technology is expected to have broad impacts, including:

e Market Expansion: Driving the transition away from lead-acid batteries and creating

a new segment for sodium-ion batteries.

e Consumer Benefits: Users will benefit from lighter weight, enhanced reliability, and

simplified maintenance.

¢ Reduced Environmental Impact: Contributing to environmental protection by

reducing lead usage and simplifying battery recycling processes.

e Stimulating Innovation: Encouraging other battery manufacturers to accelerate R&D

efforts in applying sodium-ion technology to smaller applications.

While market reception remains a key focus, this product launch represents an important

step in further commercializing sodium-ion batteries across diverse applications.

Source: https://nadionenergy.com/nadion-energy-launches-sodium-ion-starting-battery-series/
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#16 Research Shows Optimized Particle Structure in
Sodium-lon Battery Cathodes Achieves 96.7% Capacity
Retention After 300 Cycles, Suppressing Hidden
Cracking

Published August 12, 2026  Bioengineer.org (Study published in eScience Energy) Unknown

| overview

A new study published in 'eScience Energy' demonstrates that tailoring the thickness
of layered oxide particles along a specific crystallographic direction can prevent
internal cracking in sodium-ion battery (SIB) cathodes. This approach significantly
reduces mechanical stress and substantially improves battery life, with one SIB
cathode retaining an impressive 96.7% capacity after 300 cycles. This work indicates a
potential path toward more durable and affordable energy storage systems by

integrating chemical composition and mechanical architecture in cathode design.
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Key Findings

A pioneering study published in 'eScience Energy' has unveiled a novel technique to
suppress internal cracking in cathode materials, one of the primary degradation
mechanisms in sodium-ion batteries (SIBs). Researchers discovered that precisely
tailoring the thickness of layered oxide particles along a specific crystallographic
direction significantly reduces the mechanical stress generated during charge-discharge
cycles. This innovative approach resulted in a remarkable 96.7% capacity retention after
300 cycles for a specific sodium-ion cathode, signifying a substantial improvement in

battery lifespan and durability.

Technical & Clinical Details

The core of this research lies in engineering the microstructure of cathode materials. The

specific technical approach and findings are as follows:

¢ Layered Oxide Cathodes: The study focused on layered oxide cathode materials,
commonly used in SIBs. These materials are prone to volumetric changes during
repeated sodium ion intercalation/de-intercalation, leading to the formation of
microcracks. These cracks degrade the electrochemical activity of the electrode,
promote undesirable reactions with the electrolyte, and ultimately cause capacity

fading and reduced battery life.

¢ Directional Control of Particle Thickness: The researchers found that optimizing the
thickness of these layered oxide particles along a single crystallographic direction
(e.g., perpendicular to the sodium ion diffusion pathway) effectively mitigates
mechanical stress concentrations. This ‘aspect ratio control' allows for more uniform
distribution of volumetric changes during cycling, thereby suppressing crack

formation.

e Superior Cycling Performance: Sodium-ion batteries equipped with these optimized
cathodes maintained an exceptionally high capacity retention of 96.7% after 300
cycles. This represents a significant improvement over conventional designs and is a
major step toward practical application. High capacity retention indicates the

battery's ability to sustain stable performance over an extended period.



¢ Integrated Design Approach: This research demonstrates the critical importance of
controlling the physical and mechanical structure of electrode materials, not just their

chemical composition, in designing high-performance batteries.

Background & Context

Sodium-ion batteries are garnering significant attention as a next-generation technology
for large-scale energy storage and cost-effective electric vehicles due to the abundance
and low cost of sodium compared to lithium. However, their primary commercialization
barriers have been lower energy density and, crucially, shorter cycle life compared to
lithium-ion batteries. Structural degradation of electrode materials during cycling is one
of the biggest challenges to achieving long-life SIBs. This study presents a new pathway
to directly address this structural degradation mechanism, potentially accelerating the

practical deployment of SIBs.

Strategic Significance & Outlook

These research findings open a potential pathway to dramatically improve the durability
and reliability of sodium-ion batteries. This integrated approach, which combines
chemical composition with mechanical structure design for cathode materials, will enable

the development of longer-lasting and more stable SIBs, contributing to:

e Grid-Scale Storage: Facilitating renewable energy integration by enabling stable,

long-duration operation.

e Electric Vehicles (EVs): Extending battery life, reducing replacement costs, and

lowering the total cost of ownership for consumers.

¢ Cost-Effective Energy Storage: Reducing overall system costs through cheaper
materials and extended lifespan, accelerating widespread adoption across various

applications.

Further research and demonstration are anticipated to investigate how this
microstructure engineering technique can be integrated into large-scale manufacturing
processes. This innovation marks a crucial step for sodium-ion batteries to become a

major player in building a sustainable energy future.
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#17 Puget Sound Energy Announces Decommissioning
and Recycling of 2MW/4.4MWh Glacier Lithium-lon
BESS Installed in 2016

Published August 06, 2026  PSE (Puget Sound Energy) USA

| overview

Puget Sound Energy (PSE) has announced the cessation of operations and planned
phased removal and battery module recycling for its Glacier BESS, a 2-megawatt, 4.4-
megawatt-hour lithium-ion system installed in 2016. The project served as a
demonstration for approximately 10 years, supporting a remote community and
providing valuable insights into battery technology. It offered short-term backup
power, reduced system load, and helped balance energy supply and demand,
particularly for renewable energy integration, before reaching its end of operational

life.
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Key Findings

Puget Sound Energy (PSE), a U.S. utility, has announced the conclusion of operations for
its Glacier Battery Energy Storage System (BESS), installed in 2016, and is now
proceeding with its phased removal and battery module recycling. This 2-megawatt
(MW), 4.4-megawatt-hour (MWh) lithium-ion system operated as a demonstration
project for approximately 10 years, providing crucial power support to a remote
community and yielding invaluable insights into battery technology and its utility-scale

deployment.

Technical & Clinical Details

The Glacier BESS was one of the early utility-scale lithium-ion storage systems

commissioned in 2016, and it provided the following functionalities:

e Short-Term Backup Power: It ensured short-duration power supply to a remote
community during grid outages or maintenance, thereby enhancing power reliability

and strengthening community resilience.

e System Load Reduction: By discharging power from the battery during peak
demand periods, it helped alleviate stress on the main grid and optimized the

operational costs of power generation plants.

¢ Support for Renewable Energy Integration: The system played a vital role in
smoothing the output of variable renewable energy sources like solar and wind
power, helping to bridge the mismatch between generation and demand. This

facilitated greater renewable energy penetration and improved grid stability.

¢ Technological Learning: Through this project, PSE gathered practical data on the
operation, performance, challenges, and lifecycle management of large-scale battery
technology, acquiring critical learning experiences that will inform the planning and

design of future energy storage projects.

Upon its decommissioning, PSE plans for the safe and responsible recycling of battery
modules to minimize environmental impact, reflecting current best practices in battery

lifecycle management.



Background & Context

In the mid-2010s, large-scale battery storage technology was still relatively nascent, with
a strong demand for demonstrations regarding its economic viability, reliability, and grid
integration capabilities. Early demonstration projects like the Glacier BESS played a
crucial role in showcasing how lithium-ion batteries could function at a utility scale.
These projects laid the foundation for understanding the rapid evolution of battery
technology and its impact on renewable energy and grid modernization. Today, BESS has
become an integral component of the U.S. power grid, with its capacity expanding

rapidly.

Strategic Significance & Outlook

The decommissioning and recycling of the Glacier BESS signify the lifecycle of battery
technology and the point at which initial demonstration projects conclude their
operational roles. The insights gained from this experience will be instrumental in
designing and deploying future battery storage projects, contributing to the construction
of more efficient and sustainable systems. Particularly, the importance of 'second-life’
applications for retired batteries and advanced recycling technologies is growing. PSE's
initiative underscores that a comprehensive strategy encompassing operation,
maintenance, and ultimate disposal/recycling is crucial for utilities as battery technology
continues to evolve. This provides valuable lessons for designing next-generation energy
storage solutions with longer lifespans, higher efficiencies, and superior environmental

profiles.

Source: https://www.pse.com/en/pages/grid-modernization/glacier-demo-project
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#18 Global Grid-Scale Stationary Battery Storage
Market Exceeds $300 Billion in 2026, LFP Dominates
with 8,000-10,000 Cycle Performance

Published August 10, 2026  AnenglJi Power  Global

| overview

The global grid-scale stationary battery storage market surged past $300 billion in
2026, driven by rampant renewable energy integration and the electrification of
transport. Lithium Iron Phosphate (LFP) chemistry has overwhelmingly become the
dominant choice for modern Battery Energy Storage System (BESS) projects due to its
superior chemical stability, cobalt-free composition, high thermal runaway resistance,
and exceptional cycle performance (8,000-10,000 cycles). Grid-scale storage is
transforming power grids by eliminating renewable curtailment, enhancing reliability,

and unlocking multiple revenue streams for stakeholders.



| N DEPTH

Key Findings

In 2026, the global grid-scale stationary battery storage market registered an astonishing
valuation exceeding $300 billion, continuing its rapid expansion propelled by two
primary trends: the pervasive integration of renewable energy and the electrification of
transportation. This market growth is predominantly spearheaded by Battery Energy
Storage Systems (BESS) employing Lithium Iron Phosphate (LFP) chemistry, which has
become the overwhelming mainstream choice for contemporary grid-scale projects due
to its superior performance and cost-efficiency. LFP batteries offer an exceptional cycle

life of 8,000 to 10,000 cycles coupled with a robust safety profile.

Technical & Clinical Details

The dominance of LFP chemistry is founded on its wide-ranging technical advantages.

Particularly in grid-scale applications, the following aspects distinguish LFP:

e Superior Chemical Stability: LFP possesses a significantly more stable crystal
structure compared to other lithium-ion chemistries (e.g., NMC). This substantially
enhances safety by dramatically reducing the risk of thermal runaway under

conditions of overcharge or overheating.

e Cobalt-Free Composition: LFP does not utilize cobalt, a scarce, expensive metal
often associated with ethical concerns in its extraction. This improves supply chain

stability and lowers raw material costs.

¢ High Thermal Runaway Resistance: Its high thermal stability means a significantly
reduced risk of fire or explosion in large battery packs. This is one of the most crucial

safety requirements for utility-scale installations.

o Exceptional Cycle Performance: LFP batteries can withstand 8,000 to 10,000 charge-
discharge cycles at deep depths of discharge (DoD). This extended lifespan drastically

reduces the lifecycle cost in grid applications requiring frequent cycling.

e Cost-Effectiveness: In addition to these safety and performance benefits, LFP's
relatively lower manufacturing cost enhances its economic viability for large-scale

deployment.



Grid-scale storage is instrumental in eliminating renewable energy curtailment,
enhancing power supply reliability, and providing diverse grid services such as frequency
regulation and peak shifting, thereby generating multiple revenue streams for

stakeholders, including generators, transmission/distribution operators, and consumers.

Background & Context

The global push for decarbonization and the transition to renewable energy are
imposing significant transformations on electricity grids. The increasing deployment of
intermittent renewable sources like solar and wind power exacerbates power supply
variability, making grid stability maintenance challenging. Grid-scale battery storage has
emerged as the most effective solution to this challenge. The maturity of LFP chemistry
and its cost reductions, in particular, have been decisive factors in accelerating the
growth of this market. Supportive governmental policies and corporate commitments to
achieving Environmental, Social, and Governance (ESG) objectives are also powerful

drivers of market expansion.

Strategic Significance & Outlook

The global grid-scale stationary battery storage market is projected to continue its
exponential growth. While LFP batteries are expected to maintain their dominant
position for the foreseeable future, next-generation technologies like sodium-ion
batteries may emerge in specific niche markets or for low-cost applications. This market
growth will accelerate grid modernization and enable greater deployment of renewable
energy, thereby significantly contributing to enhanced energy security, stabilized
electricity prices, and global climate change mitigation. Continuous innovation in battery
technology, supported by robust policies, will be a critical key to realizing a sustainable

energy future.

Source: https://anengjipower.com/grid-scale-battery-storage-complete-utility-bess-guide/

Collected: August 14, 2026 | Automated Research System (Gemini API)
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#19 Peak Energy to Build America's First Grid-Scale
Sodium-lon Battery Plant in Sacramento, Targeting 4
GWh Annual Production by Early 2027

Published August 08, 2026 Intelligent Living  USA

| overview

Peak Energy has selected Sacramento, California, for America's first manufacturing
facility dedicated to grid-scale sodium-ion battery systems. This 183,000-square-foot
plant, representing a $71 million investment, is slated to produce up to 4 GWh of
storage annually starting in early 2027. This landmark move signifies a critical
transition of sodium-ion technology from laboratory promise to commercial reality in
the U.S,, although China's CATL currently remains the largest global producer,

indicating the U.S. is catching up in this emerging sector.
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Key Findings

Peak Energy has announced its decision to construct America's first dedicated
manufacturing facility for grid-scale sodium-ion battery (SIB) systems in Sacramento,
California. This represents a pivotal advancement in the commercialization of sodium-ion
battery technology within the United States. The 183,000-square-foot plant, backed by a
$71 million investment, is projected to commence production by early 2027 with an
annual capacity of up to 4 gigawatt-hours (GWh). This investment marks a significant
step for the U.S. in strengthening its domestic manufacturing capabilities in the clean

energy sector and enhancing supply chain resilience.

Technical & Clinical Details

The sodium-ion battery systems manufactured by Peak Energy will primarily target large-
scale grid applications. The suitability of this technology for grid-scale storage stems

from several key reasons:

e Abundant Resources and Lower Cost: Sodium is far more abundant on Earth
compared to lithium, and its procurement costs are lower, which helps reduce overall
battery costs. This directly contributes to the economic viability of large-scale

projects.

e Enhanced Safety: SIBs are generally considered to have a lower risk of thermal
runaway compared to certain conventional lithium-ion battery chemistries. This is
crucial for enhancing operational safety in grid-scale installations where numerous

cells are densely packed.

e Performance Characteristics: For grid storage, priority is often given to long cycle
life, stable power delivery capability, and operation across a wide temperature range,
rather than ultra-high energy density. Sodium-ion batteries are designed to meet

these requirements, making them particularly well-suited for stationary applications.

e Manufacturing Scale: An annual production capacity of 4 GWh is substantial for an
initial phase, planned to meet the growing demand from U.S. utilities and renewable

energy developers.

This factory aims to establish a domestic sodium-ion battery supply chain in the U.S.,

reducing reliance on imports.



Background & Context

The global battery manufacturing market has historically been dominated by Asia,
particularly China, where companies like CATL have spearheaded sodium-ion battery
production. However, the U.S. has made strengthening its domestic battery
manufacturing capabilities a national priority to meet the surging demand for electric
vehicles (EVs) and grid-scale storage. Federal policies such as the Biden administration's
Inflation Reduction Act (IRA) provide strong incentives for domestic clean energy
technology manufacturing, and Peak Energy's decision is a tangible outcome of these
policies. Sacramento's location in California, a state proactive in renewable energy

adoption, offers excellent access to the domestic market.

Strategic Significance & Outlook

The construction of America's first grid-scale sodium-ion battery plant by Peak Energy
will mark a historical turning point for the U.S. energy storage industry. This facility is

expected to bring significant impacts in several areas:

e Strengthening Domestic Supply Chains: The U.S. will build domestic manufacturing

capabilities for battery technology, reducing geopolitical risks.

e Accelerating Technological Innovation: Promoting further research, development,

and efficiency improvements in sodium-ion battery technology.

e Job Creation and Economic Growth: Generating new employment opportunities in

California and related industries, stimulating regional economic vitality.

e Advancing the Clean Energy Transition: Enabling stable integration of renewable

energy and accelerating the decarbonization of the electricity grid.

This move will enhance U.S. competitiveness in global battery manufacturing and lay a
crucial foundation for building a sustainable energy future. Future production

commencement and market impact will be closely watched.

Source: https://www.intelligentliving.co/first-sodium-ion-battery-plant-sacramento/

Collected: August 14, 2026 | Automated Research System (Gemini API)
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#20 Australian Vanadium and Alcoa to Jointly Study
50-80MW/400-640MWh Vanadium Flow Battery
Deployment at WA Alumina Refineries

Published August 06, 2026  IndexBox Australia

| overview

Australian Vanadium Limited (AVL) and Alcoa of Australia Limited are exploring the
potential use of vanadium flow battery technology at Alcoa's alumina refineries in
Western Australia. A preliminary study will evaluate the technical and economic
viability of a 50-80MW vanadium flow battery system with 400-640MWh storage
capacity. This initiative follows AVL's proposal for the Kalgoorlie Vanadium Battery
Energy Storage System (50MW/500MWh) for grid reliability, demonstrating increasing
interest in large-scale industrial Long Duration Energy Storage (LDES) solutions for

energy-intensive sectors.
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Key Findings

Australian Vanadium Limited (AVL) and Alcoa of Australia Limited have initiated a
preliminary study to jointly evaluate the potential deployment of a large-scale vanadium
flow battery (VFB) system at Alcoa's alumina refinery facilities in Western Australia. The
study aims to thoroughly assess the technical and economic feasibility of a VFB system
with a power output of 50-80MW and a substantial storage capacity of 400-640MWh.
This collaborative project underscores the growing interest in Long Duration Energy

Storage (LDES) solutions for energy-intensive industrial sectors.

Technical & Clinical Details

Vanadium flow batteries (VFBs) are particularly promising as LDES for large-scale

industrial applications due to the following characteristics:

¢ Independent Scaling of Power and Energy: VFBs can independently size their
power capacity (determined by the battery stack size) and energy capacity
(determined by the volume of electrolyte). This flexibility makes them highly suitable
for applications requiring extended discharge durations; the planned capacity of 400-
640MWh is significant.

¢ Long Lifespan and High Safety: VFBs are expected to have a long operational life of
20+ years with minimal electrolyte degradation. Furthermore, their aqueous
electrolyte is non-flammable, ensuring high safety for deployment in large industrial

facilities.

e Deep Depth of Discharge: VFBs can operate at a deep depth of discharge (DoD)
with less performance degradation compared to lithium-ion batteries, allowing for

maximum utilization of stored energy.

e Stable Raw Material Supply: Australia is rich in vanadium resources, and AVL is
actively developing these. This enhances the supply chain stability for VFB

manufacturing.

Such a system is expected to play a crucial role in integrating renewable energy and

ensuring a stable power supply for power-intensive industries like alumina refining.



Background & Context

Industrial processes like alumina refining require continuous, high-volume, and stable
electricity supply 24/7. Concurrently, global decarbonization pressures compel these
industries to reduce their reliance on fossil fuels and increase renewable energy usage.
LDES technologies such as VFBs are ideal solutions for storing intermittent renewable
energy (solar, wind, etc.) and meeting the continuous power demands of refineries. AVL
has also proposed the 50MW/500MWh Kalgoorlie Vanadium Battery Energy Storage
System for improving grid reliability in Western Australia, highlighting the increasing

regional importance of VFBs.

Strategic Significance & Outlook

The joint study by AVL and Alcoa will serve as an important case study demonstrating
how LDES technologies can support the clean energy transition in the industrial sector. If
the preliminary study yields positive results, the deployment of a large-scale VFB system
could contribute to reducing carbon emissions and optimizing energy costs at Alcoa's
refinery. The success of this project could serve as a model for accelerating the adoption
of LDES technologies in other power-intensive industries, and significantly contribute to
Australia's expansion of its value chain from vanadium production to VFB manufacturing
and large-scale energy storage solutions. This initiative will bolster both Australia's

energy transition strategy and its industrial competitiveness.

Source: https://www.indexbox.io/blog/avl-and-alcoa-to-study-vanadium-flow-battery-deployment-at-wa-

alumina-refineries/
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#21 IndexBox Cites IEA Report: Critical Mineral Supply
Chains Face Severe Processing Risks Through 2035,

Meeting Only 68-75% of Lithium, Cobalt, Copper
Demand

Published August 11, 2026  IndexBox  Global

| overview

A report by GEM Mining Consulting, cited by IndexBox, warns that critical mineral
supply for batteries through 2035 faces significant processing risks, not just extraction
volume. Projections indicate that supply will meet only 68% of lithium demand, 74%
of cobalt, and 75% of copper. Despite higher demand coverage, graphite and magnet
rare earths receive top fragility ratings due to processing challenges. This analysis,
based on the IEA Global Critical Minerals Outlook 2026, emphasizes the urgent need

for diverse processing options and tailored supply chain strategies for each mineral to

mitigate future shortages.
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Key Findings

A report from GEM Mining Consulting, cited by IndexBox, issues a stern warning that the
critical mineral supply chains essential for batteries will face severe risks through 2035,
primarily in the processing stage rather than solely in extraction volumes. The analysis
forecasts that projected supply will meet only 68% of lithium demand, 74% of cobalt
demand, and 75% of copper demand. Furthermore, even minerals like graphite and
magnet rare earths, despite having higher demand coverage projections, are assigned
top fragility ratings due to persistent processing challenges. This assessment, drawing on
the IEA Global Critical Minerals Outlook 2026, underscores the critical need for
diversified processing options and mineral-specific supply chain strategies to avert future

shortages.

Technical & Clinical Details

The report meticulously analyzes where each critical mineral faces vulnerabilities in its

supply chain:

¢ Lithium, Cobalt, Copper: For these metals, supply shortfalls are anticipated across all
stages—from mining to refining and processing—relative to the projected demand
through 2035. Lithium demand, in particular, is surging due to the rapid growth of
electric vehicles (EVs) and energy storage systems, leading to a significant projected
supply gap.

¢ Graphite, Magnet Rare Earths: While extraction volumes for these minerals are
projected to meet demand, the concentration of processing capacity in specific
countries constitutes a major supply chain bottleneck. For instance, graphite is
predominantly processed in China, making its supply vulnerable to geopolitical shifts
or changes in environmental regulations. Rare earths face similar dependencies on

refining and processing capabilities in limited regions.



¢ Definition of Processing Risks: Processing risks encompass factors such as:

o Geographical Concentration: Processing facilities being clustered in a few

countries or regions.

o Technological Complexity: High-purity processing often requires advanced

techniques, making it difficult to rapidly establish new facilities.

o Environmental Regulations: Processing often involves environmentally intensive

steps, where tightening regulations could constrain supply.

o Capital Intensiveness: Requires significant upfront investment, posing barriers to

new entrants.

This analysis is grounded in data from the International Energy Agency's (IEA) Global
Critical Minerals Outlook 2026.

Background & Context

With accelerated global decarbonization and electrification, the demand for batteries
(especially for EVs and stationary storage) has exploded, making the supply of critical
minerals like lithium, cobalt, nickel, and graphite an urgent concern. Many governments
and corporations are investing in mining projects to secure these mineral sources.
However, this report clearly indicates that the capacity to process these raw minerals into
battery-grade materials may become an even more severe bottleneck than mining itself.
Supply chain vulnerabilities heighten the risks of geopolitical tensions and trade

disputes, potentially slowing the pace of the clean energy transition.

Strategic Significance & Outlook

The warning from this report strongly urges governments and industries worldwide to
reassess their critical mineral supply chain strategies for batteries. Future efforts must

focus on:

¢ Diversifying Processing Capacity: Geographically dispersing refining and processing
facilities, not just mining operations, to enhance supply chain resilience.
¢ Technological Innovation: Developing more efficient and environmentally friendly

processing technologies, and strengthening the ability to produce high-p purity

materials from diverse raw sources.



¢ Recycling and Circular Economy: Maximizing the recovery of critical minerals from

end-of-life batteries to reduce reliance on primary resources.

¢ International Cooperation and Coordination: Building collaborative frameworks

between resource-rich and consumer countries to ensure transparent and stable

supply chains.

Failure to address these processing risks successfully could mean that battery supply
constraints continue to severely impact the global clean energy transition, significantly

influencing future policy decisions and industrial investments.

Source: https://www.indexbox.io/blog/critical-mineral-supply-chains-face-processing-risks-through-2035/
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#22 Form Energy Secures $750M Series G Funding,
Ramps Iron-Air Battery Production to 80 GWh Backlog

Published Published August 12, 2026  Form Energy (ZL X1) 1J—2X) USA

I OVERVIEW

Form Energy has successfully secured $750 million in Series G funding, led by T. Rowe
Price, pushing its total capital raised past $2 billion. This substantial investment will
accelerate the manufacturing scale-up of its iron-air battery systems at its West
Virginia facility and expedite critical commercial deployments. The company also
announced a quadrupling of its project backlog from 20 GWh to 80 GWh, fueled by
new agreements with major partners like Xcel Energy and Google, underscoring

strong market demand for its long-duration energy storage solutions.
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Background

The global transition towards a clean energy economy fundamentally depends on the
effective integration of intermittent renewable energy sources such as solar and wind. A
persistent challenge has been the absence of cost-effective, long-duration energy
storage capable of balancing grid supply and demand over periods of days, rather than
mere hours. Form Energy's innovative iron-air battery technology directly addresses this
critical gap, providing a solution designed to store electricity for extended durations at a
significantly lower cost per MWh compared to existing alternatives. This capability
empowers utilities to more effectively manage grid fluctuations, substantially reduce
reliance on fossil-fuel peaker plants, and bolster overall grid resilience. The escalating
demand from diverse sectors, including utilities and data centers, underscores the
growing recognition of long-duration storage as a foundational element for achieving

future energy independence and climate mitigation goals.



Key Findings

Form Energy has successfully concluded a $750 million Series G financing round,
spearheaded by T. Rowe Price, elevating the company's total capital raised beyond the
$2 billion threshold. This significant infusion of capital is strategically allocated to rapidly
scale the manufacturing capabilities of its proprietary iron-air battery systems at its
Weirton, West Virginia facility and to accelerate their commercial deployment across
diverse grid applications. The company reported an extraordinary four-fold expansion in
its project backlog, soaring from approximately 20 GWh to an impressive 80 GWh. This
surge is directly linked to new commercial agreements with prominent energy and
technology firms, including Xcel Energy, Google, Crusoe, and FuturEnergy Ireland,
unequivocally validating the urgent market demand for Form Energy's multi-day energy
storage solution. Leveraging abundant and inexpensive materials, these iron-air batteries
offer over 100 hours of continuous discharge, distinguishing them from traditional
lithium-ion systems optimized for short-duration, high-power needs, making them
uniquely suited for long-duration grid-scale storage. This funding round and the
substantial backlog growth firmly establish Form Energy as a critical enabler in the
evolving energy storage ecosystem. The anticipated ramp-up of the Weirton plant is
poised to catalyze the global adoption of multi-day energy storage, thereby significantly
reducing barriers to widespread renewable energy integration and fostering more stable,
reliable, and cost-effective electricity grids. For the broader industry and investors, Form
Energy's trajectory reinforces the immense potential of non-lithium, long-duration
storage technologies as a cornerstone for a truly decarbonized and resilient energy

infrastructure.

Source: https://formenergy.com/form-energy-secures-750m-in-series-g-financing/

Collected: August 14, 2026 | Automated Research System (Gemini API)
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#23 Long-Duration Energy Storage Attracts Billion-
Dollar Investments for Iron-Air and Thermal Batteries

Published August 12, 2026  Forbes USA

| overview

Investments in long-duration energy storage solutions are surging, with Form Energy
raising $750 million for its iron-air batteries and Antora Energy securing $550 million
for its carbon-block thermal batteries. This capital influx underscores the escalating
demand for multi-day power storage, driven significantly by the booming energy
needs of data centers. These substantial investments highlight the critical role non-
lithium storage technologies play in stabilizing grids amidst increasing intermittent

renewable energy integration.
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Key Findings

The sector for long-duration energy storage (LDES) solutions is experiencing a dramatic
influx of capital, with Form Energy and Antora Energy collectively raising $1.3 billion.
Form Energy secured $750 million for its iron-air battery technology, while Antora Energy
garnered $550 million for its innovative carbon-block thermal batteries. This trend
signifies a critical pivot towards technologies capable of storing power for multiple days,

addressing a fundamental challenge in grid decarbonization.

Technical & Business Details

Form Energy's iron-air battery systems are designed to provide over 100 hours of
continuous energy storage, utilizing abundant and low-cost materials like iron and air.
This latest $750 million funding round is aimed at accelerating the manufacturing and
commercial deployment of these grid-scale solutions. Antora Energy, on the other hand,
specializes in thermal batteries that store electricity as heat in solid carbon blocks,
converting it back to electricity on demand. Their $550 million capital injection will
further scale their manufacturing and project pipeline. Both companies are targeting the
burgeoning demand for reliable, dispatchable power in an increasingly renewable
energy-dominated grid, with data centers being a significant driver due to their

continuous, high-power requirements for Al operations.

Background & Context

As solar and wind power increasingly penetrate electricity grids, the inherent
intermittency of these sources necessitates advanced storage solutions beyond the
typical 2-4 hour duration offered by most lithium-ion batteries. LDES technologies, like
those from Form Energy and Antora Energy, are crucial for bridging supply-demand
gaps over periods of days or even weeks, providing resilience against weather variability
and peak demand events. Their reliance on non-lithium chemistries not only diversifies
the battery supply chain but also promises lower material costs and enhanced safety
profiles. The exponential growth of Al and cloud computing is intensifying the energy
footprint of data centers, pushing them to seek out sustainable, long-duration energy

solutions to reduce operational costs and meet corporate decarbonization goals.



Strategic Significance & Outlook

The substantial investments in iron-air and thermal battery technologies mark a pivotal
moment for the energy storage industry. These solutions are poised to significantly de-
risk the integration of large-scale renewable energy, enabling grids to operate with
higher percentages of clean power without sacrificing reliability. The competitive
landscape for LDES is heating up, but the diverse technological approaches, from
electrochemical (iron-air) to thermomechanical (carbon-block), offer varied benefits for
different grid needs. This influx of capital will accelerate the commercialization and
deployment of these technologies, contributing directly to global climate goals and
fostering a more resilient and sustainable energy infrastructure, particularly for energy-

intensive sectors like data centers.

Source: #

Collected: August 14, 2026 | Automated Research System (Gemini API)



#24 U.S. Grid-Scale Battery Capacity Grew 70%
Annually Over Three Years, Reaching 52 GW by Mid-
2026

Published August 07, 2026  U.S. Energy Information Administration (EIA)  USA

| overview

U.S. grid-scale battery storage capacity has surged by an average of 70% annually
over the past three years, reaching approximately 52 GW by mid-2026. The U.S.
Energy Information Administration (EIA) reports an additional 54 GW is planned for
the next two and a half years, with 14 GW slated for deployment in the latter half of
2026 alone. This rapid expansion is critical for balancing supply and demand,
enhancing grid stability, and facilitating renewable energy integration across the

nation.
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Key Findings

Grid-scale battery storage capacity in the United States has experienced remarkable
growth, expanding at an average annual rate of 70% over the last three years to reach
approximately 52 gigawatts (GW) by mid-2026. According to the U.S. Energy Information
Administration (EIA), this trajectory is set to continue with an additional 54 GW of
capacity planned for the next two and a half years, including 14 GW scheduled for

deployment in the second half of 2026 alone.

Technical & Business Details

This explosive growth is largely driven by advances in lithium-ion battery technology,
significant cost reductions, and supportive federal and state policies. These battery
energy storage systems (BESS) are instrumental in storing electricity generated from
intermittent renewable sources like solar and wind power, discharging it during periods
of high demand or low renewable output. This operational flexibility helps to alleviate
grid congestion, stabilize wholesale electricity prices, and reduce the reliance on fossil-
fuel-fired peaker plants. A substantial portion of the planned new capacity is being
developed as hybrid projects, co-located with new or existing solar photovoltaic (PV)

facilities, enhancing the overall efficiency and dispatchability of renewable generation.

Background & Context

The U.S. electricity sector is undergoing a profound transformation aimed at
decarbonization and enhancing energy resilience. As the share of renewable energy in
the generation mix increases, the ability to store and dispatch electricity becomes
paramount for maintaining grid reliability and stability. Battery storage solutions mitigate
the variability of renewables, providing essential grid services such as frequency
regulation, voltage support, and capacity firming. The sustained 70% annual growth rate
underscores the strategic importance of this technology in modernizing the grid and
enabling a smooth transition towards a cleaner energy future, addressing both

environmental goals and grid operational challenges.



Strategic Significance & Outlook

The EIA's projections indicate a continued robust expansion of the U.S. battery storage
market for the foreseeable future. This growth is expected to further accelerate the
retirement of less efficient, carbon-intensive power plants and improve the overall
economics of renewable energy projects. Beyond short-duration applications, there is
also increasing interest in long-duration energy storage (LDES) technologies to address
multi-day grid needs, promising even greater flexibility. For developers, utilities, and
technology providers, this burgeoning market presents significant opportunities for
innovation and investment, ultimately contributing to a more sustainable, reliable, and

cost-effective energy supply for American consumers.

Source: https://www.eia.gov/todayinenergy/detail.php?id=67925
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#25 NFPA 855 Fire Standards Mandate Shifts BESS

Deployments to Outdoor Modular Containers, Driven
by Safety and Efficiency

Published August 13, 2026  Energy-Storage.News USA

| overview

The battery energy storage system (BESS) industry is undergoing significant
transformation post-2026, primarily due to the mandated large-scale fire propagation
testing under the 2026 edition of NFPA 855. This makes building-based BESS
installations challenging, accelerating a shift towards modular outdoor container
systems. The 2024 Gemini solar-plus-storage project, a large-scale DC-coupled
system, exemplifies advanced technical integration, redefining industry safety and

efficiency benchmarks.
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Key Findings

The battery energy storage system (BESS) industry is undergoing a significant paradigm
shift driven by evolving safety standards and technical integration approaches. A critical
development is the mandate for large-scale fire propagation testing under the 2026
edition of NFPA 855, which is making traditional building-based BESS installations
increasingly difficult and expensive. This regulatory change is accelerating the transition
towards modular, outdoor containerized BESS solutions, while projects like the Gemini
solar-plus-storage facility showcase advanced DC-coupled system integration for

enhanced efficiency.

Technical & Business Details

The 2026 NFPA 855 standard introduces rigorous testing and design requirements for
BESS installations, particularly those within or adjacent to buildings, aimed at preventing
thermal runaway and fire propagation. These stricter safety protocols significantly
increase the complexity and cost of indoor deployments. Consequently, the industry is
rapidly gravitating towards pre-engineered, factory-assembled outdoor container
solutions, which offer better control over environmental conditions, simplified
permitting, and inherent safety advantages by isolating potential hazards. Furthermore,
the 2024 Gemini solar-plus-storage project in Nevada stands as a landmark example of
advanced BESS integration. This gigawatt-scale facility employs a DC-coupled
architecture, directly linking solar PV arrays to batteries. DC coupling minimizes
conversion losses compared to traditional AC coupling, potentially boosting overall
system efficiency and reducing balance-of-system costs, while simplifying the power
electronics architecture. Beyond these, the article highlights trends such as diversified

supply chains, increasing interest in long-duration storage, and Al-driven optimization.



Background & Context

The global push for clean energy necessitates reliable and safe energy storage. Previous
incidents involving BESS fires have raised public and regulatory concerns, underscoring
the need for robust safety standards. NFPA 855's updated requirements are a direct
response to these concerns, aiming to enhance the overall safety and public confidence
in BESS technology. Concurrently, as renewable energy penetration grows, the efficient
integration of generation and storage becomes paramount. Advanced integration
techniques like DC coupling, exemplified by the Gemini project, are vital for maximizing
the value of co-located solar and storage assets. These trends not only reflect
technological maturation but also a fundamental rethinking of grid architecture and
operational strategies, moving towards more resilient and secure energy

systems.Strategic Significance & Outlook

The stringent requirements of NFPA 855 will fundamentally reshape the BESS
deployment landscape, further fueling the growth of the outdoor modular container
market. This emphasis on safety and standardization is expected to attract greater
investment and accelerate BESS adoption worldwide. The success of large-scale
integrated systems like Gemini sets a precedent for future renewable energy hubs,
contributing to improved energy efficiency and grid stability. Collectively, these trends
reinforce battery energy storage's position as a core technology for the clean energy
transition, guiding the future of power supply towards a safer, more robust, and
sustainable paradigm. The industry is actively adapting, fostering innovation in both

hardware and system integration to meet these evolving demands.

Source: https://www.energy-storage.news/seven-trends-reshaping-battery-energy-storage-in-2026-and-

beyond/
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#26 California's Battery Storage Exceeds 21 GW,

Stabilizing Natural Gas Prices as Capacity Set to Double
by 2028

Published August 11, 2026  Natural Gas Intelligence (NGI) USA

| overview

U.S. grid-scale battery capacity has grown 70% annually over the last three years, with
California's capacity surpassing 21 GW and projected to double by late 2028. This
expansion is stabilizing natural gas prices by directly competing with gas-fired power
plants during periods of low solar and wind output. The EIA reported national battery
capacity reached 51.8 GW by June 2026, highlighting the increasing importance of

storage in the energy mix.
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Key Findings

U.S. grid-scale battery storage capacity has experienced a rapid annual growth of 70%
over the past three years. Notably, California's operational capacity has surpassed 21
gigawatts (GW) and is projected to double further by the end of 2028. This significant
expansion is not only supporting the integration of variable renewable energy but is also
directly contributing to the stabilization of natural gas prices in California by displacing

demand from gas-fired power plants.

Technical & Business Details

Battery energy storage systems (BESS) function by storing electricity during periods of
abundant solar and wind generation and discharging it when these renewable sources
are unavailable or when demand peaks. This dispatchability directly competes with
traditional natural gas peaker plants, reducing their run hours and consequently lowering
natural gas demand, which in turn helps to stabilize prices. According to the U.S. Energy
Information Administration (EIA), national battery capacity reached 51.8 GW by June
2026. California, being a leader in renewable energy adoption, has aggressively pursued
battery deployment to address its "duck curve" challenge — the mismatch between high
midday solar generation and evening peak demand. The growing BESS capacity in
California significantly enhances the flexibility and resilience of its grid, mitigating

vulnerabilities to extreme weather events and market volatility.

Background & Context

The transition to renewable energy presents a global imperative to stabilize electricity
grids that are increasingly reliant on intermittent sources. California, with its ambitious
renewable energy targets, faces particular challenges in managing grid stability. Battery
storage has emerged as an indispensable tool for resolving supply-demand imbalances
and reducing reliance on expensive natural gas generation. The impact of battery
storage on natural gas markets is a notable illustration of how the energy transition
creates ripple effects beyond the electricity sector, fundamentally altering fuel market

dynamics and fostering a cleaner energy economy.



Strategic Significance & Outlook

California's plan to further double its battery storage capacity represents a crucial step
towards achieving its decarbonization goals and offers a scalable model for other
regions worldwide. The contribution of battery storage to stabilizing natural gas prices
underscores the dual economic and environmental benefits of the clean energy
transition. As technology continues to evolve and costs decline, battery storage is poised
to expand its role within the electricity grid, fostering a more sustainable, economically
stable, and resilient energy future. This trend signifies an increasing convergence of
energy storage solutions with broader commodity markets, providing greater energy

security and predictability.

Source: #

Collected: August 14, 2026 | Automated Research System (Gemini API)



#27 Sodium-lon Battery Prototypes Approach 200
Wh/kg, Outperforming LFP in Extreme Cold

Published August 10, 2026  pv magazine Global  Germany

I OVERVIEW

Advanced sodium-ion battery prototypes are demonstrating energy densities
approaching 200 Wh/kg, significantly surpassing the 100-160 Wh/kg range of current
commercial offerings. An IEA 2026 report highlights the superior low-temperature
performance of Na-ion batteries, which retain approximately 90% of their nominal
capacity at -40°C, outperforming LFP counterparts. While challenges remain in
enhancing cathode material capacity and operational voltage, this progress positions
sodium-ion technology as a compelling alternative for stationary storage and cold-

climate applications, mitigating reliance on lithium.
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Key Findings

Progress in sodium-ion battery technology has led to the development of advanced
prototypes achieving energy densities close to 200 Wh/kg, a substantial improvement
over the 100-160 Wh/kg of commercially available devices. Crucially, a 2026 report by
the International Energy Agency (IEA) confirms that sodium-ion batteries exhibit superior
low-temperature performance, maintaining approximately 90% of their nominal capacity

even at -40°C, a significant advantage over lithium iron phosphate (LFP) batteries.

Technical and Application Details

Current sodium-ion batteries typically offer an energy density of around 175 Wh/kg.
While this is still less than the 205 Wh/kg of LFP cells, the unique performance
characteristics of Na-ion technology make it highly competitive for specific applications.
Its exceptional cold-weather operation makes it particularly suitable for electric vehicles
(EVs) in cold climates, backup power systems, and industrial uses where sub-zero
temperatures are common. However, further performance enhancements hinge on
advancements in cathode materials; most existing cathodes are limited to a reversible
specific capacity of 100-150 mAh/g. The primary research challenges involve increasing
energy density and average operating voltage, as well as overcoming structural defects

and conductivity limitations within these materials.

Despite these challenges, companies like CATL, Faradion, and TIAMAT have already
launched first-generation commercial sodium-ion devices for light mobility and
stationary energy storage. For instance, CATL's next-generation sodium-ion battery is
reported to achieve a 200 Wh/kg energy density and -40°C operational capability,

underscoring the rapid march towards practical implementation.



Background and Industry Context

Sodium-ion batteries are gaining considerable traction as a promising alternative for
large-scale energy storage and specific mobility sectors, driven by concerns over lithium
price volatility and supply chain security. Sodium, being far more abundant and
geographically dispersed than lithium, offers a more stable and cost-effective raw
material base. While LFP batteries remain the standard for many commercial and
industrial (C&I) projects due to their maturity and safety, sodium-ion cells present a
compelling alternative for applications prioritizing low-temperature reliability, diversified
raw material sourcing, and where ample installation space for stationary storage is
available. This includes urban EVs, commercial fleets, forklifts, and two- and three-
wheelers, where cost and safety are often weighted more heavily than maximum driving

range.

Future Outlook

The emergence of prototypes nearing 200 Wh/kg and demonstrated superior cold-
weather performance signals that sodium-ion batteries are steadily closing the
performance gap with lithium-ion technologies. Continued innovation in cathode
materials and scaling up manufacturing processes will be crucial for sodium-ion to
solidify its position in the energy storage market. As a sustainable battery solution with
significant cost advantages, its role in integrating renewable energy, stabilizing grids, and

supporting the global energy transition is expected to grow substantially.

Source: https://www.pv-magazine.com/2026/08/10/advanced-sodium-ion-battery-prototypes-now-

approaching-200-wh-kg/
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#28 U.S. Battery Storage Capacity Surges 70% Annually
Over Three Years to 52 GW, With 54 GW More Planned
by 2028

Published August 13, 2026  pv magazine Global (via Facebook) USA

| overview

Utility-scale battery storage capacity in the U.S. has achieved an astonishing 70%
annual growth rate over the past three years, reaching 52 GW by mid-2026.
Developers project an additional 54 GW to come online by 2028, including 14 GW in
H2 2026, 26 GW in 2027, and 14 GW in 2028. California alone exceeded 21,112 MW of
battery resources in early August 2026, supported by over 300,000 smaller systems,
underscoring the critical role of energy storage in integrating renewables and

enhancing grid management.
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Key Findings

The United States has witnessed an unprecedented surge in utility-scale battery energy
storage system (BESS) capacity, growing by an average of 70% annually over the last
three years to reach 52 GW of operational capacity by mid-2026. This rapid expansion is
set to continue, with developers planning to bring an additional 54 GW online by 2028,

signifying a pivotal moment in the nation's clean energy transition.

Technical and Deployment Details

Analysis from the U.S. Energy Information Administration (EIA) indicates that battery
storage will account for approximately 24 GW, or 28%, of the 86 GW of new utility-scale
generating capacity expected to be added in 2026. This aggressive deployment schedule
includes 14 GW slated for the second half of 2026, followed by 26 GW in 2027, and
another 14 GW in 2028, illustrating a clear market shift towards energy storage as an

integral component of modern power infrastructure.

Solar power plants are notable for hosting the largest battery storage units. Recent
activations include Arevon's 300 MW/1,200 MWh Nighthawk project in California and
QDrsted’'s 250 MW Old 300 battery in Texas, both commencing commercial operation
within the last two weeks. California, a leading state in renewable energy integration,
confirmed its battery resources exceeded 21,112 MW in early August 2026,
complemented by over 300,000 smaller distributed systems installed across homes,
schools, farms, and businesses. This comprehensive deployment strategy enables the

state to manage its clean energy influx more effectively.

Background and Industry Context

The accelerated growth in battery storage capacity is critical for optimizing the
integration of intermittent renewable energy sources like solar and wind into the grid,
thereby enhancing power supply stability and reliability. Energy storage systems play a
crucial role in meeting peak demand, smoothing out renewable energy fluctuations, and
bolstering grid resilience. U.S. energy policy actively supports investment and
deployment in battery storage to hasten the transition to clean energy. This trend is
expected to intensify as the costs of renewables continue to decline and their efficiency

improves.



Future Outlook

Over the coming years, the U.S. battery storage market is projected for continued robust
growth, fueled by technological innovation, cost reductions, and supportive regulatory
frameworks. There is a growing emphasis on Long-Duration Energy Storage (LDES)
solutions, which can provide power for extended periods, addressing multi-day weather
gaps and seasonal supply-demand imbalances. This rapid expansion is not merely about
increasing capacity; it represents a fundamental transformation in grid operation and
energy market structures, paving the way for a more sustainable and resilient energy

future.

Source: https://www.facebook.com/pvmagazine/posts/national-operational-storage-reached-52-gw-in-

june-2026-with-developers-planning/1844386937015323/
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#29 AnenglJi Launches Liquid-Cooled BESS Containers
for Industrial and Grid-Scale Applications, Emphasizing
Rapid Deployment and High Reliability

Published August 07, 2026  AnengJi China

| overview

Anengli has introduced a new line of high-performance, liquid-cooled Battery Energy
Storage System (BESS) containers tailored for industrial and grid-scale applications.
These systems are engineered for rapid deployment and exceptional reliability,
facilitating efficient implementation in complex power infrastructure projects.
Anengli's solutions aim to contribute to stable power supply and improved

operational efficiency for large-scale energy storage.
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Key Findings

AnenglJi has commenced offering an innovative line of liquid-cooled Battery Energy
Storage System (BESS) containers specifically designed for industrial and grid-scale
applications. This system is engineered to enable rapid deployment and deliver high
reliability over extended periods in power infrastructure projects, thereby simplifying the

implementation of large-scale energy storage solutions.

Technical and Product Details

Anengli's liquid-cooled BESS containers incorporate advanced thermal management
technology, which maintains optimal operating temperatures for battery cells,
maximizing system lifespan and performance. Liquid cooling offers greater precision in
temperature control compared to air-cooled systems, preventing battery overheating
and ensuring stable output even under demanding environmental conditions. This
method effectively mitigates battery degradation and sustains high energy efficiency

over the long term.

e Rapid Deployment: The containerized design significantly simplifies on-site
installation, allowing for quick system commissioning. This is particularly
advantageous for projects requiring urgent power solutions or rapid infrastructure

development.

¢ High Reliability: Through stringent quality control and robust engineering, the
systems offer exceptional reliability capable of withstanding harsh operating
environments. Liquid cooling ensures uniform temperature distribution across the

batteries, minimizing performance variability.

o Efficient Space Utilization: The integrated system within a compact container

minimizes footprint while maximizing storage capacity.

¢ Versatility: These BESS containers support a wide range of grid services and industrial
applications, including peak shaving, frequency regulation, renewable energy

smoothing, and backup power.

Anengli's solutions are customizable to specific project needs, providing flexibility for

various scales of deployment.



Background and Industry Context

With the global push for renewable energy adoption and grid decarbonization, there is a
surging demand for highly reliable and cost-effective large-scale energy storage
solutions. Industrial facilities and utilities, in particular, seek high-performance BESS to
optimize electricity costs, stabilize supply, and integrate renewable energy. Integrated
BESS containers, such as those offered by Anengli, are crucial for meeting these market
demands. These systems play a vital role in accelerating the energy transition by
shortening lead times from project planning to implementation and reducing barriers to

complex infrastructure development.

Future Outlook

Anengli's liquid-cooled BESS containers are poised to become a significant option in the
grid-scale and industrial energy storage markets due to their rapid deployment
capabilities and high reliability. As further technological innovation and cost reductions
through economies of scale materialize, these integrated BESS solutions are expected to
make substantial contributions to modernizing power infrastructure and enhancing
sustainability worldwide. Specifically, accelerated adoption in remote areas and regions
with unstable power grids will enable more consistent and cleaner energy supply

globally.

Source: https://anengjipower.com/how-much-does-a-battery-storage-plant-cost-in-2026-roi-design-

guide/
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#30 EU Battery Regulation Sets EV Battery Recycling

Efficiency Target at 65% by End of 2025, Strengthening
Lithium Recovery

Published August 09, 2026  Industry Blog EU
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| overview

The EU Battery Regulation mandates a minimum 65% recycling efficiency for lithium-
based batteries by the end of 2025, with an escalation to 70% by 2030. Additionally,
specific material recovery targets are being intensified: 50% for lithium and 90% for
cobalt, copper, and nickel by end-2027. These stringent targets aim to propel the
transition towards a circular economy and minimize the environmental footprint

across the entire battery lifecycle.
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Key Findings

The European Union (EU) Battery Regulation has imposed a mandatory minimum
recycling efficiency of 65% for lithium-based batteries, including those used in electric
vehicles (EVs), to be achieved by the end of 2025. This target will further increase to 70%
by 2030. Concurrently, specific recovery targets for critical raw materials such as lithium,
cobalt, copper, and nickel have been significantly enhanced, aiming to maximize the

sustainability and circular economy contributions of batteries.

Regulatory Details

The EU Battery Regulation (Regulation (EU) 2023/1542) establishes a comprehensive
framework governing the design, production, waste management, and recycling of

batteries. Key recycling targets are outlined as follows:

e Recycling Efficiency Targets: Achieve at least 65% recycling efficiency by mass for
lithium-based batteries by the end of 2025, escalating to 70% by 2030. This metric

refers to the material recovery rate across the entire battery recycling process.

e Specific Material Recovery Targets: High recovery rates are set for individual critical

materials:

o By the end of 2027: 50% for lithium, and 90% for cobalt, copper, and nickel.

o By the end of 2031: These targets will increase to 80% for lithium, and 95% for

cobalt, nickel, and copper.

These ambitious targets serve as strong incentives to advance resource utilization and
environmental protection simultaneously. Particularly, increasing the recovery rates of
scarce resources like lithium and cobalt will contribute to stabilizing the supply of raw

materials within the EU.



Background and Industry Context

The rapid growth of the EV market has led to a global challenge concerning the
increasing volume of end-of-life batteries. While high-performance, lithium-ion batteries
require scarce resources for manufacturing, their improper disposal can lead to
environmental pollution. To address these issues, the EU introduced stringent battery
regulations. The aim is not merely to reduce waste but to foster a sustainable supply
chain by encouraging design for recyclability from the outset and promoting the circular
use of raw materials. Innovation and investment in recycling technologies are paramount
to achieving these regulatory goals. The battery recycling sector is witnessing active
research and development, indicated by a 103% increase in patent applications in 2026.
While China leads in application numbers, European companies like Belgium's Umicore

are also actively contributing to this field.

Future Outlook

These EU Battery Regulation targets are expected to drive new business models and
technological innovations across battery manufacturers, recyclers, and the broader EV
industry. Developing and implementing high-performance recycling technologies,
alongside establishing efficient collection systems, are now pressing priorities. These
regulations are crucial steps toward the EU's vision of a circular economy and its
objective to source at least 25% of its annual strategic raw material consumption from
recycling by 2030. In the long term, as battery recycling processes become more
sophisticated and economically viable, the sustainability of the EV ecosystem is

anticipated to improve significantly.

Source: https://www.whalebattery.com/blog-detail/ev-battery-recycling
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#31 EU Critical Raw Materials Act Drives Battery

Recycling Targets with Enhanced Africa Cooperation,
Patent Filings Up 103%

Published August 10, 2026  European Council on Foreign Relations  EU

| overview

The European Union (EU), under its Critical Raw Materials Act, aims to source at least
25% of its annual strategic raw material consumption from recycling by 2030. To
achieve this goal, the EU is bolstering cooperation with African nations, particularly in
the critical battery recycling sector. In 2026, patent filings related to battery recycling
surged by 103%, with China leading in applications, while U.S. companies and

European firms like Belgium's Umicore remain highly active in the field.
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Key Findings

Under its Critical Raw Materials Act, the European Union (EU) has set an ambitious target
to source at least 25% of its annual strategic raw material consumption from recycled
materials by 2030. To achieve this, the EU is pursuing a strategy of enhanced cooperation
with African nations, with battery recycling emerging as a central focus. Global interest in
battery recycling technologies is escalating, evidenced by a 103% year-on-year increase

in patent filings in this sector during 2026.

Policy and Industry Details

The EU's Critical Raw Materials Act is designed to ensure the resilience of European
industry and economy by diversifying sources of critical raw materials and reducing
supply chain vulnerabilities. Recycling constitutes a key pillar of this supply security
strategy. Africa, being a primary source for many critical mineral resources and
possessing future potential for significant volumes of end-of-life batteries, presents a
mutually beneficial partnership opportunity for the EU. The EU intends to support the
development of recycling infrastructure in Africa and promote sustainable resource

management, thereby aiding its own recycling target achievements.

The substantial increase in patent filings in battery recycling clearly indicates an
acceleration of technological innovation in this field. Technological developments are
focused on establishing more efficient and environmentally friendly recycling processes,
as well as improving the quality of recycled materials. While China currently holds global
leadership in the number of patent applications, U.S. companies and European firms,
such as Belgium-based Umicore, are also playing significant roles in the development
and commercialization of advanced recycling technologies. Umicore, for instance, is
strengthening its contribution to the circular economy by offering closed-loop battery

material solutions.



Background and Industry Context

With the rapid proliferation of electric vehicles (EVs) and stationary energy storage
systems, battery demand has increased exponentially. This growth has highlighted
supply risks and price volatility for critical raw materials like lithium, cobalt, and nickel,
essential for battery manufacturing. In this context, recycling has become an
indispensable solution for reducing reliance on new raw material extraction and
mitigating environmental impact. EU policy, central to the 'European Green Deal' which
aims for a balance between economic growth and environmental protection, prioritizes

enhancing resource autonomy as a strategic imperative.

Future Outlook

Strengthened cooperation between the EU and African nations is expected to serve as an
important model for enhancing sustainability across the global battery value chain. The
accelerated technological innovation, reflected in increased patent filings, will further
boost the efficiency and economic viability of recycling technologies, making the 2030
recycling targets more achievable. This collaboration is poised to contribute not only to
stabilizing raw material supplies but also to fostering industrial development and job
creation in African regions, potentially evolving into mutually beneficial partnerships.
Battery recycling will increasingly gain strategic importance as an indispensable

component supporting the next-generation clean energy society.

Source: https://ecfr.eu/article/power-up-how-eu-africa-cooperation-can-drive-europes-battery-recycling-

future/
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#32 EU Battery Regulation to Take Effect on February
18, 2027, Mandating User-Replaceable Batteries for
Smartphones and Portable Devices

Published August 11, 2026  In Compliance Magazine (via Facebook) EU

| overview

The new European Union Battery Regulation (EU 2023/1542) will mandate that
portable batteries in smartphones and other mobile devices sold in the EU after
February 18, 2027, must be easily removable and replaceable by the end-user. The
primary objectives of this regulation are to enhance repairability and significantly
reduce electronic waste. However, specific exemptions may apply in cases involving

safety risks or significant technical complexities.
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Key Findings

The European Union (EU) has enacted a new Battery Regulation (Regulation (EU)
2023/1542), which will come into effect on February 18, 2027. This regulation mandates
that portable batteries in smartphones and other mobile devices sold within the EU
market must be easily removable and replaceable by the end-user. This groundbreaking
legislation aims to accelerate the transition to a circular economy by extending product

lifespans and substantially reducing electronic waste.

Regulatory Details

The core requirements of this EU Battery Regulation are as follows:

e User Replaceability: Starting February 18, 2027, new smartphones, tablets, wireless
headphones, power tools, and other portable devices sold in the EU must be
designed so that their batteries can be easily removed and replaced by the end-user

without requiring specialized tools or expertise.

e Enhanced Repairability: This requirement ensures that consumers can continue to
use their devices by replacing the battery themselves when its lifespan ends, rather

than being forced into costly repair services or purchasing a new device.

e Reduction of Electronic Waste: By extending the lifespan of products, the regulation
aims to reduce premature disposal, thereby mitigating environmental impact and

conserving resources. This aligns with the EU's broader 'Right to Repair' initiative.

e Exemptions Clause: Exemptions from this requirement may be granted in cases
involving safety risks or significant technical complexities. This could apply to devices
such as medical equipment or certain industrial tools that must meet specific safety

standards. These exemptions will be evaluated based on strict criteria.



Background and Industry Context

For many years, numerous portable device manufacturers have adopted designs where
batteries are sealed within the device body. While this approach offers product design
advantages such as water resistance and slimmer profiles, it has made battery
replacement difficult, often forcing consumers to dispose of entire devices.
Consequently, this has led to a massive generation of electronic waste and the
squandering of valuable resources. The EU has introduced a series of regulations aimed
at consumer protection and environmental sustainability to address these issues, with
the new Battery Regulation being a key component. This reflects a broader policy trend
demanding greater accountability from manufacturers regarding the environmental

aspects of their product lifecycle.

Future Outlook

The implementation of this EU Battery Regulation will necessitate significant changes in
product design and supply chains for global electronics manufacturers. Companies will
need to adopt new design approaches that facilitate easy battery replacement and
overhaul associated manufacturing processes. While short-term challenges such as
increased design costs and technical hurdles may arise, in the long run, more sustainable
and repairable products are likely to become mainstream, potentially gaining consumer
trust and loyalty. Furthermore, this regulation is expected to serve as a catalyst for similar
initiatives in other regions and countries, exerting a broad impact on the global

electronics industry.

Source: https://www.facebook.com/groups/1192938157789651/posts/2626308907785895/
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#33 CATL Slashes EV Battery Repair Costs Tenfold to
$1,480, Launches 48-Hour Mobile Repair Service in 100
Global Cities

Published August 14, 2026  Industry News China

| overview

CATL has announced plans to expand its EV battery repair network to 100 cities
worldwide by the end of 2026, aiming to drastically cut repair costs by a factor of ten,
from $14,800 to $1,480. This innovative service focuses on replacing individual
damaged cells rather than entire battery packs, with mobile repair centers offering
rapid 48-hour fixes. This initiative is expected to significantly reduce EV maintenance

costs and extend battery lifespan, thereby accelerating EV adoption.
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Key Findings

Chinese battery behemoth CATL has unveiled a groundbreaking service that will
dramatically reduce electric vehicle (EV) battery repair costs tenfold, from an average of
$14,800 to just $1,480. The company plans to expand this efficient repair network to 100
cities globally by the end of 2026, aiming to provide rapid, 48-hour fixes through mobile
repair centers. This initiative is expected to significantly lower EV ownership costs and

provide a new impetus for wider EV adoption.

Technical and Service Details

CATL's novel repair model diverges from the traditional, high-cost approach of replacing
an entire battery pack. Instead, it focuses on identifying and replacing only the individual
damaged battery cells. This strategy, underpinned by advanced diagnostic technologies
and modular battery designs, eliminates unnecessary component replacements, leading

to substantial cost savings.

e Cost Reduction: Repair costs will be cut from $14,800 to $1,480, a ten-fold decrease

that will have a profound impact on the total cost of ownership (TCO) for EVs.

¢ Rapid Repairs: By deploying mobile repair centers, CATL aims to facilitate on-site
repairs and provide quick service within 48 hours. This minimizes EV downtime and

enhances user convenience.

e Network Expansion: The plan to extend the repair network to 100 cities worldwide
by the end of 2026 will bolster CATL's global footprint and strengthen support for EV

Users.

¢ Environmental Impact Reduction: Replacing only damaged cells, rather than
discarding entire battery packs, reduces resource waste and promotes battery

recycling and reuse.



Background and Industry Context

As the EV market grows, battery repair and maintenance have emerged as significant
challenges. High battery replacement costs have been a major concern for prospective
EV buyers and a barrier to broader EV adoption. CATL's new service directly addresses
these concerns, significantly lowering the barrier to EV ownership. Furthermore, this
initiative aligns with the objectives of improving repairability and reducing electronic
waste, as stipulated by regulations like the EU Battery Regulation, contributing to a

sustainable mobility society.

EV battery repair has historically required specialized expertise and equipment, limiting it
to a few professional service providers. The entry of a major battery manufacturer like
CATL into the repair service market, offering mobile and low-cost solutions, represents a
pioneering move that will elevate the overall service quality and user experience across
the industry. This indicates that battery manufacturers are evolving from mere
component suppliers to providers of comprehensive lifecycle services for the entire EV

ecosystem.

Future Outlook

CATL's innovative repair service has the potential to significantly reshape the competitive
landscape of the EV market. The availability of low-cost, rapid battery repairs is expected
to stimulate the used EV market and foster the development of new business models
such as battery leasing and Battery-as-a-Service (BaaS). Other battery and automotive
manufacturers may follow suit, leading to substantial growth in the overall EV repair and
maintenance market. Ultimately, this will make EVs a more accessible and economical

choice, further accelerating the electrification of global transportation systems.

Source: https://www.notebookcheck.net/EV-battery-repair-price-drops-to-1-480-as-CATL-offers-48-hour-
fixes-with-mobile-service.1368565.0.html
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