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This Week's Keyword

Sodium-Ion Surge
China & EU lead commercialization, US deploys

33
articles

Total Articles Analyzed

12
countries

Source Countries/Regions

7.35
B USD

CATL H1'26 ESS Revenue

9.7
GWh

Q1'26 BESS Deployments

All 33 Articles This Week ― 5-Axis Evaluation Matrix
How to read columns ― Tech Novelty: degree of breakthrough Market Proximity: closeness to commercialization Market Impact:
industry-wide effect Data Reliability: quantitative data & peer review US/EU Relevance: direct impact on US/European companies & supply
chains

# Article Title Type Tech
Novelty

Market
Proximity

Market
Impact

Data
Reliability

US/EU
Relevance Summary

#01
China Li/Na-ion
Supply Chain

Corporat
e

Strategy

●●○○
○

●●●●
●

●●●●
○

●●●○
○

●●●●
○

China expands Li-ion (80 GWh) and Na-ion
(10k-ton cathode) battery production, bolstering
global lead.

#02 ESS Tech Na-ion US Partnersh
ip

●●●○
○

●●●●
○

●●●○
○

●●●○
○

●●●●
●

ESS Tech & Juniper Energy to deploy 500+ MWh
Na-ion storage in US by 2032, starting 80 MWh in
CA 2027.

#03
Revolta Na-ion
Residential

New
Product

●●●○
○

●●●●
○

●●●○
○

●●●○
○

●●●●
●

German startup Revolta launches modular 2-20
kWh Na-ion battery for residential use, 95%+
efficiency.

#04
SINTEF IntelLiGent
EV Bat

Research
●●●●

○
●●○○

○
●●●●

○
●●○○

○
●●●●

●

SINTEF develops "IntelLiGent Gen 3" EV battery,
superior in environmental, economic, and social
sustainability.

#05
UK BESS Dynamic
Mgmt

Research
●●●○

○
●●○○

○
●●●○

○
●●●●

●
●●●●

●

PSCC 2026 study shows dynamic energy
management optimizes UK BESS for frequency
response, boosting economics.

#06
US Grid VPPs/DERs
Reduce Gas

Market
Overview

●●○○
○

●●●●
●

●●●●
○

●●○○
○

●●●●
●

US grid modernization with VPPs and DERs
reduces natural gas plant need, boosting peak
demand reduction.

#07
LHCEs for Silicon
Anodes

Research
●●●●

○
●●○○

○
●●●●

○
●●●●

●
●●●●

○

LHCEs boost silicon anode battery life by 8% over
200 days, maintaining 1200-1300 mAh/g Si
capacity.

#08
China Solid-State
Milestones

Corporat
e

Strategy

●●●●
●

●●●○
○

●●●●
●

●●●●
○

●●●●
●

Chinese giants CATL (420Wh/kg) & Farasis
(500Wh/kg) achieve solid-state battery
milestones; Gotion starts 20k-ton Li2S
production.

#09
Sustainable Batteries
Collab

Trend
Article

●○○○
○

●○○○
○

●○○○
○

●○○○
○

●●●○
○

Interdisciplinary collaboration is crucial for
translating sustainable battery research into
practical tech for energy security.

#10
Li-Metal
Flame-Retardant

Research
●●●●

○
●○○○

○
●●●○

○
●●●●

●
●●●●

○

Preprint identifies electrolyte decomposition and
uncontrolled Li deposition as causes of poor
cycling in flame-retardant Li-metal batteries.

#11
Self-Reconstructing
Co Hydrox

Research
●●●●

○
●○○○

○
●●○○

○
●●●●

●
●●●○

○

Self-reconstructing cobalt hydroxide on graphite
developed as binder-free OER electrode for
next-gen metal-air batteries.

#12
Form Energy Iron-Air
Plant

Corporat
e

Strategy

●●●○
○

●●●●
○

●●●●
○

●●●○
○

●●●●
●

Form Energy expands Weirton plant for 100+
hour iron-air batteries, targeting 500 MW annual
grid storage capacity.
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#13
Rivian/Redwood
2nd-Life

New Appl
ication

●●●○
○

●●●●
●

●●●○
○

●●●○
○

●●●●
●

Rivian & Redwood Materials deploy first 10 MWh
second-life EV battery storage at a US auto plant.

#14
ESS Tech/Juniper
Na-ion US

Partnersh
ip

●●●○
○

●●●●
○

●●●○
○

●●●○
○

●●●●
●

ESS Tech signs LOI with Juniper Energy for 500+
MWh Na-ion storage in US by 2032, 80 MWh in
CA by 2027.

#15
Dry Electrode
Manufacturin

Technolo
gy Trend

●●●●
○

●●●●
○

●●●●
●

●●○○
○

●●●●
●

Dry electrode manufacturing, adopted by Tesla
for 4680 batteries, promises cheaper, more
efficient production.

#16
Iron-Air Market
Surges

Market
Report

●●●○
○

●●●●
○

●●●●
○

●●●○
○

●●●●
●

Iron-air battery market surges, driven by
Google/AI data centers; Form Energy advances
1,000 MWh project in Ireland.

#17
India Vanadium Flow
Bat

Project
Award

●●●○
○

●●●●
○

●●●○
○

●●●○
○

●●○○
○

India's SECI awards first 100 MWh vanadium
redox flow battery project for Khavda Hybrid
Renewable Energy Park.

#18
Revolta Na-ion
Residential

New
Product

●●●○
○

●●●●
○

●●●○
○

●●●○
○

●●●●
●

German startup Revolta unveils high-voltage
Na-ion battery for residential use, 95%+
efficiency, modular 2-20 kWh.

#19
CATL/Solarpro 2
GWh Na-ion

Project
Planning

●●●○
○

●●●●
○

●●●●
○

●●●○
○

●●●●
●

CATL & Solarpro plan Eastern Europe's first 2
GWh sodium-ion energy storage project, building
on Bulgarian success.

#20
CATL H1 2026
Revenue

Corporat
e Report

●○○○
○

●●●●
●

●●●●
●

●●●●
○

●●●●
○

CATL's H1 2026 energy storage revenue surged
87.54% to RMB 53.261 billion; capacity expands
to 525 GWh.

#21
SK Remplir Prismatic
Na-ion

New
Product

●●●○
○

●●●●
○

●●●○
○

●●●○
○

●●●○
○

South Korean startup Remplir debuts nation's first
prismatic sodium-ion battery for ESS and UPS
markets.

#22
US DOE LDES
Demonstrations

Governm
ent

Funding

●●●○
○

●●●○
○

●●●●
○

●●●●
○

●●●●
●

US DOE invests $30M in 5 LDES demonstration
projects, including vanadium flow and hydrogen
hybrids.

#23
US DOE Battery
Recycling

Governm
ent

Funding

●●○○
○

●●●○
○

●●●●
○

●●●●
○

●●●●
●

US DOE allocates $125M for battery recycling and
reprocessing to boost domestic infrastructure and
reduce imports.

#24
US VPP Policies
Accelerate

Policy
Update

●●○○
○

●●●●
●

●●●●
○

●●●○
○

●●●●
●

US VPP policies accelerate with new deployments
and approvals in Hawaii, Illinois, and Michigan.

#25
CATL/Changan
Na-ion EV

New
Product

●●●●
○

●●●●
○

●●●●
●

●●●○
○

●●●●
●

CATL & Changan launch "Nevo A06," world's first
mass-produced Na-ion EV with 400km range,
15-min fast charge.

#26
CATL Tener Na-ion
BESS DE

New
Product

●●●●
○

●●●●
●

●●●●
●

●●●●
○

●●●●
●

CATL launches "Tener BESS," world's first
commercial Na-ion grid storage in Germany,
15,000 cycles, 30-year warranty.

#27
US VPPs Scale to
GWs

Market
Overview

●●○○
○

●●●●
●

●●●●
○

●●○○
○

●●●●
●

US VPPs scale to gigawatts, with Tesla, Sunrun,
and Google leading national expansion efforts.

#28
US DOE UTES
Geothermal

Governm
ent

Initiative

●●●○
○

●●○○
○

●●○○
○

●●●○
○

●●●●
●

US DOE promotes Underground Thermal Energy
Storage (UTES) as a long-duration geothermal
solution for cooling data centers.

#29
Home Batteries
VPPs/Rebates

Market
Overview

●●○○
○

●●●●
●

●●●○
○

●●○○
○

●●●●
●

Home batteries gain economic value via VPPs and
record rebates, creating new revenue streams for
homeowners.

#30
CATL H1 2026
Revenue, Hyper

Corporat
e Report

●○○○
○

●●●●
●

●●●●
●

●●●●
○

●●●●
○

CATL's H1 2026 ESS revenue surged to 19.23%
of total, securing a 60GWh supply deal with
HyperStrong.

#31
Australian Vanadium
Flow

Project
Proposal

●●●○
○

●●●○
○

●●●○
○

●●●○
○

●●○○
○

Australian Vanadium proposes 500MWh
vanadium flow battery for Kalgoorlie, WA, for grid
stability and renewables.
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#32
Spain/Portugal
Pumped Hydro

Governm
ent

Funding

●●○○
○

●●●●
○

●●●○
○

●●●●
○

●●●●
●

Spain allocates €165M to pumped hydro; Portugal
targets 5GW pumped hydro by 2040 for LDES.

#33
Boston 500MW
BESS, Q1 Rec

Market
Report

●●○○
○

●●●●
○

●●●○
○

●●●○
○

●●●●
●

Boston plans 500MW battery storage; Q1 BESS
deployments hit record 9.7GWh, up 32% YoY.

●●●●○ High ●●●○○ Med-High ●●○○○ Med ●○○○○ Low | Yellow highlight = featured article
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Three Questions That Demand Your Decision This Week

❶ Is your Na-ion strategy competitive against CATL?
CATL has launched the world's first commercial Na-ion grid storage (Tener BESS in Germany) with a 30-year
warranty and 15,000 cycles, and the first mass-produced Na-ion EV (Nevo A06 in China) with 400km range
and -30°C performance. Are your current or planned Na-ion offerings and market entry timelines sufficient to
compete with this aggressive Chinese lead?

❷ How will China's SSB lead impact your future platforms?
Chinese battery giants are reporting solid-state battery energy densities up to 500Wh/kg and initiating
large-scale lithium sulfide production. This accelerates the commercialization of next-gen batteries. Does this
breakthrough make your current or planned Li-ion platforms obsolete, and what is your strategy to close the
technology gap?

❸ Are you leveraging LDES and VPPs for grid resilience?
US and EU governments are heavily investing in long-duration energy storage (LDES) like iron-air and flow
batteries, and accelerating Virtual Power Plant (VPP) policies. Are your energy storage solutions diversified
enough to meet LDES demand, and are you integrating VPP capabilities to capitalize on grid modernization
efforts?

Opportunities vs. Threats for US/European Companies

Opportunity vs. Threat Matrix for US/European Companies

Opp. > Threat Both High

Low Impact Threat > Opp.

←
 O

pp
or

tu
ni

ty
 →

← Threat →

CATL NaBChina SSB
Na-ion EV

Dry Elec

Iron-Air

US Recycle

Si Anode EU HomeB

Item Quadrant ↑ Opportunity ↓ Threat

● CATL NaB Critical New grid storage China market lead

● China SSB Critical Future battery tech China tech lead

● Na-ion EV Critical Cost-effective EVs China EV dominance

● Dry Elec Opp. Lower prod costs Tech adoption gap
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● Iron-Air Opp. US LDES growth Scaling challenges

● US Recycle Opp. Supply chain secure Infrastructure lag

● Si Anode Ref. High density cells Long R&D; cycle

● EU HomeB Ref. EU home storage Niche market
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Deep Dive ① ― CATL's Tener Na-ion BESS Dominates EU
#26 | 2026/07/28 | Energy-Storage.News | Tech Novelty●●●●○ Proximity●●●●● Market Impact●●●●● Data
Reliability●●●●○ US/EU Relevance●●●●●

CATL launched "Tener," the world's first commercially verified sodium-ion BESS in Germany, offering a
30-year warranty and 15,000-cycle lifespan. This system, with 175Wh/kg energy density, is poised to
challenge Li-ion in grid-scale applications.

CATL invested 5 billion RMB to expand Na-ion production by 40GWh annually, with 1GWh shipment planned
in China this year, marking a pivotal moment for battery energy storage and aggressive market entry.

▶ Strategic Analyst's Perspective

Strategic Analyst's Perspective: [Opportunity] For US/EU grid operators and renewable
developers, Tener BESS offers a cost-effective, sustainable, and long-life alternative to Li-ion,
reducing reliance on critical minerals. [Threat] CATL's rapid commercialization and aggressive
capacity expansion in Na-ion, especially with a direct launch in Germany, poses a significant
competitive threat to US/EU battery manufacturers and system integrators. The 30-year
warranty and 15,000 cycles are highly attractive and set a new benchmark. US/EU firms must
immediately assess their Na-ion strategies, accelerate R&D;, and secure supply chains for
non-lithium alternatives. Is your current BESS roadmap competitive against this?

Deep Dive ② ― China's Solid-State Battery Leap
#08 | 2026/07/30 | metal.com | Tech Novelty●●●●● Proximity●●●○○ Market Impact●●●●● Data
Reliability●●●●○ US/EU Relevance●●●●●

Chinese firms CATL (420Wh/kg) and Farasis (500Wh/kg) reported major solid-state battery energy density
breakthroughs in July 2026. SVOLT and Gotion are advancing semi-solid battery mass production.

Gotion initiated a 20,000-ton lithium sulfide project, critical for solid electrolytes. These milestones accelerate
the commercialization of next-gen batteries and solidify China's leadership.

▶ Strategic Analyst's Perspective

Strategic Analyst's Perspective: [Opportunity] The rapid progress in solid-state and semi-solid
batteries, particularly the high energy densities, signals a transformative shift for EVs and
high-performance electronics. US/EU IP holders and materials suppliers have a window to
innovate in solid electrolytes and manufacturing processes. [Threat] China's aggressive R&D;
and industrialization, especially in critical materials like Li2S, threatens to establish an
insurmountable lead in next-generation battery technology, potentially making current Li-ion
platforms obsolete faster than anticipated. The reported 500Wh/kg is very aggressive, likely
lab-scale, but indicates significant progress. US/EU companies must urgently evaluate their
solid-state battery roadmaps and invest heavily to avoid being left behind.
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Deep Dive ③ ― World's First Mass-Produced Na-ion EV
#25 | 2026/07/27 | Impactful Ninja | Tech Novelty●●●●○ Proximity●●●●○ Market Impact●●●●● Data
Reliability●●●○○ US/EU Relevance●●●●●

CATL and Changan Auto launched the "Nevo A06," the world's first mass-produced sodium-ion EV, featuring
a 45kWh CATL Naxtra battery. It boasts a 400km range and 15-minute fast charging.

Crucially, it retains 93% capacity at -30°C and delivers approximately three times the discharge power of
comparable LFP batteries in extreme cold, dramatically enhancing practicality and price competitiveness.

▶ Strategic Analyst's Perspective

Strategic Analyst's Perspective: [Opportunity] The "Nevo A06" demonstrates Na-ion's viability
for mass-market EVs, especially in cold climates and entry-level segments. US/EU automakers
and battery suppliers can leverage this proof-of-concept to develop their own cost-effective,
cold-weather-resilient EV platforms, diversifying away from lithium. [Threat] CATL's successful
mass production of Na-ion EVs positions China to dominate the affordable EV segment and
cold-climate markets, potentially eroding market share for US/EU manufacturers relying solely
on Li-ion. The 15-minute fast charging and -30°C performance are critical differentiators.
US/EU auto OEMs must urgently reassess their entry-level EV strategies and battery chemistry
choices.

Other Notable Articles
Rivian and Redwood Materials Deploy First 10 MWh Second-Life EV Battery Storage at a U.S. Auto Plant (Engineering.com)
Tech Novelty●●●○○ Proximity●●●●● Market Impact●●●○○ Data Reliability●●●○○ US/EU Relevance●●●●●

Demonstrates circular economy potential for EV batteries, reducing waste and material demand.

Form Energy Initiates Construction on Weirton Iron-Air Battery Plant Expansion for 100+ Hour Grid Storage (CiVL)
Tech Novelty●●●○○ Proximity●●●●○ Market Impact●●●●○ Data Reliability●●●○○ US/EU Relevance●●●●●

Major step for US domestic long-duration energy storage, crucial for grid stability with renewables.

U.S. DOE Invests $30 Million in Long-Duration Energy Storage Demonstrations, Funding 5 Projects Including Vanadium Flow and Hydrogen Hybrids
(Department of Energy (DOE) Office of Clean Energy Demonstrations (OCED))
Tech Novelty●●●○○ Proximity●●●○○ Market Impact●●●●○ Data Reliability●●●●○ US/EU Relevance●●●●●

US government actively diversifying LDES portfolio, creating opportunities for various technologies.

Chinese Firms Announce Major Milestones in Li-ion and Na-ion Battery Supply Chains, Including 80 GWh Production Base and 10,000-Ton Cathode
Plant (Energytrend)
Tech Novelty●●○○○ Proximity●●●●● Market Impact●●●●○ Data Reliability●●●○○ US/EU Relevance●●●●○

China's aggressive capacity expansion in both Li-ion and Na-ion further solidifies its global manufacturing
lead.

SINTEF Develops "IntelLiGent Gen 3" EV Battery Cell Outperforming Existing Solutions in Environmental Impact, Economics, and Social Sustainability
(ScienceNorway)
Tech Novelty●●●●○ Proximity●●○○○ Market Impact●●●●○ Data Reliability●●○○○ US/EU Relevance●●●●●

European research focuses on holistic sustainability for next-gen EV batteries, a key differentiator.
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Recommended Actions This Week

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

▍Immediate (this week)
• [Executive] Review competitive landscape for Na-ion batteries, especially CATL's recent product
launches and capacity expansions.

• [R&D;] Initiate internal review of current solid-state battery roadmap against reported Chinese energy
density milestones (420-500 Wh/kg).

▍Short-term (1 month)
• [Procurement] Assess supply chain risks for critical battery materials, considering the rise of Na-ion
and potential shifts away from lithium.

• [Strategy] Develop a contingency plan for entry-level EV battery sourcing, including Na-ion options, to
counter Chinese market penetration.

• [R&D;] Benchmark dry electrode manufacturing technologies and evaluate feasibility for integration
into existing production lines.

▍Medium-long term (quarter+)
• [Business Dev] Explore strategic partnerships or M&A; opportunities with US/EU LDES technology
developers (e.g., iron-air, flow batteries) to secure domestic supply.

• [Legal/IP] Conduct a comprehensive IP landscape analysis for solid-state and Na-ion battery
technologies, identifying key players and potential licensing opportunities.

• [Executive] Allocate increased budget for advanced battery recycling R&D; and infrastructure
development to support a circular economy and reduce import reliance.

troy-technical.jp/en | Original curation. Article copyrights belong to respective authors. | Gemini API + Claude | 2026-08-02
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#01 Chinese Firms Announce Major Milestones in Li-ion
and Na-ion Battery Supply Chains, Including 80 GWh
Production Base and 10,000-Ton Cathode Plant

OVERVIEW

Leading Chinese companies have announced significant advancements in their

lithium-ion and sodium-ion battery supply chains, with over 500 million RMB invested

in energy storage line upgrades and the completion of the first phase of an 80 GWh

lithium battery base in Xiamen. Concurrently, environmental impact assessments for
sodium-ion battery projects by Tongxing Haosheng and Guangxi Ningfu were

approved, and Tongxing Technology's 10,000-ton/year sodium-ion cathode material

project is slated for Q4 2026 production. These developments underscore China's

aggressive strategy to bolster domestic battery manufacturing capabilities and global

competitiveness, particularly in the burgeoning sodium-ion sector.

Published July 31, 2026  Energytrend  China



IN DEPTH

Key Findings

Chinese battery industry leaders have announced substantial progress in bolstering their
lithium-ion and sodium-ion battery supply chains, marked by over 500 million RMB in
strategic investments and the initiation of large-scale production facilities. A subsidiary
of Shanghai Putailai New Materials Co., Ltd. is upgrading energy storage production lines
with a 500 million RMB investment, while the first phase of an 80 GWh lithium battery
manufacturing base in Xiamen has been completed, significantly expanding the nation's
Li-ion capacity.

Technical and Business Details

The 80 GWh lithium battery base in Xiamen represents a critical expansion designed to
meet the escalating demand from electric vehicles (EVs) and stationary energy storage
systems (ESS). In the sodium-ion battery sector, environmental impact assessments (EIAs)
for projects spearheaded by Tongxing Haosheng and Guangxi Ningfu have received
approval, clearing the path for their full-scale development and production. This
regulatory green light is a crucial step towards the commercialization of Na-ion
technology.

Furthermore, Tongxing Technology's 10,000-ton per year sodium-ion cathode material
project is scheduled to commence initial production in October 2026, targeting full
operational capacity by December of the same year. Cathode materials are central to
battery performance, and the establishment of a stable, high-volume supply chain for
these components is vital for accelerating the deployment and widespread adoption of
sodium-ion batteries.



Background and Industry Context

Amid intense global competition to establish robust next-generation battery supply
chains, China is strategically focusing on both lithium-ion and sodium-ion technologies.
Na-ion batteries offer advantages in resource availability and cost stability compared to
lithium, making them an attractive alternative for specific applications. These investments
are part of China's broader effort to maintain its leadership in battery innovation and
manufacturing, addressing both domestic and international market needs. The move
towards sodium-ion also serves as a hedge against potential supply chain disruptions
and price volatility in the lithium market.

Strategic Significance and Outlook

The rapid advancement of these projects signals continued robust growth in China's
battery industry, reinforcing its global market position. The mass production of sodium-
ion components and cells is expected to facilitate the deployment of more affordable
and sustainable energy storage solutions, crucially supporting the expansion of
renewable energy sources and grid stabilization efforts. With Tongxing Technology's
cathode material production reaching full capacity by late 2026, the commercial viability
of sodium-ion batteries is poised for significant acceleration, offering new options for
various energy storage applications.

Source: https://www.energytrend.com/news/20260731-51858.html
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#02 ESS Tech and Juniper Energy Partner to Deploy
Over 500 MWh of Sodium-Ion Battery Storage in the
US by 2032

OVERVIEW

ESS Tech and Juniper Energy have formed a long-term partnership to deploy over 500

MWh of sodium-ion battery storage systems across the U.S. by 2032. The initial

project, a 10 MW / 80 MWh system in California, is slated for commercial operation in

2027. This landmark agreement significantly advances the adoption of non-lithium
storage technologies for utility-scale applications, emphasizing sustainable and

domestically sourced energy solutions.

Published July 24, 2026  SodiumBatteryHub  USA



IN DEPTH

Key Findings

ESS Tech and Juniper Energy have entered into a long-term strategic partnership aimed
at deploying more than 500 MWh of sodium-ion battery storage systems across the
United States by 2032. This collaboration marks a significant acceleration in the
commercialization and integration of non-lithium, cost-effective energy storage
technologies into the U.S. utility sector. The first concrete deployment will be a 10 MW /
80 MWh system in California, projected to commence commercial operation in 2027,
serving as a critical demonstration for large-scale sodium-ion applications.

Technical and Business Details

While ESS Tech is renowned for its iron-based flow battery technology, this partnership
specifically targets sodium-ion battery storage systems, leveraging the advantages of
abundant and inexpensive sodium resources compared to lithium. Sodium-ion batteries
offer a more sustainable and less supply-chain-volatile alternative, making them ideal for
grid-scale applications requiring long-duration storage. The planned deployment
exceeding 500 MWh is designed to stabilize intermittent renewable energy generation
and enhance grid reliability across various regions in the U.S. The California pilot project
will be instrumental in validating performance and operational reliability under real-
world conditions.

Although specific financial terms were not disclosed, this partnership is strategically
positioned to drive market penetration for sodium-ion technology in the rapidly
expanding U.S. energy storage market. Juniper Energy, with its strong track record in
renewable energy project development, provides a robust channel for bringing ESS
Tech's advanced sodium-ion solutions to market.



Background and Industry Context

The global energy transition necessitates robust, long-duration energy storage solutions
to integrate renewable energy sources and stabilize power grids. Lithium-ion batteries,
while dominant, face challenges related to cost, resource availability, and environmental
footprint. Consequently, there's a growing imperative for alternative, non-lithium
technologies like sodium-ion batteries. The U.S. government actively promotes
investments in domestic clean energy technologies, and this partnership aligns perfectly
with these policy objectives, responding directly to both market demand and strategic
energy independence goals.

Strategic Significance and Outlook

This partnership heralds a new era for large-scale sodium-ion battery storage in the
United States. Following the commercial operation of the initial California project in
2027, the deployment of over 500 MWh by 2032 is expected to substantially contribute
to increasing renewable energy penetration and reducing reliance on fossil fuels. The
success of this initiative could also accelerate the adoption of sodium-ion battery
technology in other countries and regions, offering a viable and sustainable alternative in
the global energy storage landscape, especially for long-duration applications where
cost and resource security are paramount.

Source: https://sodiumbatteryhub.com/2026/07/24/us-sodium-ion-storage-gets-500-mwh-boost/
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#03 German Startup Revolta Launches High-Voltage
Sodium-Ion Battery for Residential Applications,
Boasting Over 95% Efficiency and 2-20 kWh Modular
Capacity

OVERVIEW

German startup Revolta has introduced a high-voltage sodium-ion energy storage

system for residential use. The modular system offers capacities from 2 kWh to 20

kWh, features a nominal voltage of 450 V DC, achieves over 95% efficiency, and has

an energy density of 105 Wh/kg, with an IP65 protection rating. This development

provides a sustainable, non-lithium alternative for homeowners seeking enhanced

energy independence and grid stability.

Published July 24, 2026  pv magazine  Germany
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Key Findings

Revolta, a German energy storage startup, has launched a pioneering high-voltage
sodium-ion battery storage system targeting the residential market. This innovative
system delivers a modular capacity ranging from 2 kWh to 20 kWh, operates at a
nominal voltage of 450 V DC, achieves an impressive round-trip efficiency exceeding
95%, and boasts an energy density of 105 Wh/kg. Furthermore, it carries an IP65
protection rating, ensuring robust performance and safety in diverse installation
environments. This market entry significantly expands the sustainable, non-lithium
alternatives available for home energy storage.

Technical and Business Details

A key differentiator for Revolta's sodium-ion system is its modular architecture, allowing
users to connect up to ten 2 kWh battery modules in parallel, thus scaling storage
capacity from 2 kWh up to 20 kWh in 2 kWh increments. This high degree of
customizability makes the system adaptable to a wide range of residential energy needs,
from smaller homes to larger, more energy-intensive households. The 450 V DC nominal
voltage contributes to higher power conversion efficiency and overall system
optimization, while the >95% efficiency minimizes energy losses during charging and
discharging, maximizing the utilization of generated renewable electricity.

From a technical standpoint, sodium-ion batteries address several challenges associated
with lithium-ion technology, particularly the scarcity and high cost of lithium. Revolta's
achievement of 105 Wh/kg energy density is notable for a sodium-ion chemistry,
providing ample storage capacity for typical residential applications. The IP65 rating
signifies strong protection against dust ingress and water jets, broadening installation
flexibility to both indoor and sheltered outdoor locations.



Background and Industry Context

The residential energy storage market is experiencing rapid growth, driven by the
proliferation of rooftop solar PV systems and fluctuating electricity prices. However,
concerns regarding lithium-ion battery supply chain stability and environmental impact
have spurred demand for alternative technologies. Sodium-ion batteries, leveraging
abundant and low-cost sodium, present a compelling solution due to their resource
sustainability and potential cost advantages. Revolta's offering directly responds to this
market need, providing a more environmentally friendly and accessible storage solution
that supports greater energy independence for homeowners.

Strategic Significance and Outlook

The introduction of Revolta's residential sodium-ion storage system is poised to intensify
competition in the European, particularly German, home energy market. Widespread
adoption of this technology could significantly increase self-consumption rates for
household-generated renewable energy, thereby reducing strain on national grids. In the
long term, continued advancements in sodium-ion battery performance and further cost
reductions could expand its application scope to include commercial facilities and small-
scale grid support. This initiative plays a crucial role in accelerating the transition towards
a more sustainable and resilient energy future.

Source: https://www.pv-magazine.com/2026/07/24/german-startup-launches-high-voltage-sodium-ion-
battery-for-residential-applications/
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#04 SINTEF Develops "IntelLiGent Gen 3" EV Battery
Cell Outperforming Existing Solutions in Environmental
Impact, Economics, and Social Sustainability

OVERVIEW

Norwegian research institution SINTEF has successfully developed a new EV battery

cell, dubbed "IntelLiGent Gen 3," demonstrating superior potential in environmental

impact, economic viability, and social sustainability compared to current solutions.

Completed in 2026, the project emphasizes how battery production location and
material sourcing critically influence environmental footprint, cost, and quality. This

intelligent battery is poised to significantly enhance the sustainability and

performance of next-generation EVs.

Published July 30, 2026  ScienceNorway  Norway
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Key Findings

SINTEF, a prominent research organization in Norway, has successfully developed a
novel electric vehicle (EV) battery cell named "IntelLiGent Gen 3." This groundbreaking
project, completed in 2026, has demonstrated the new battery's significant potential to
surpass existing EV battery solutions across key dimensions: environmental impact,
economic feasibility, and social sustainability. A core finding emphasizes that the
geographic origin of production and the specific materials used have a decisive influence
on the battery's overall environmental footprint, cost, and quality.

Technical and Business Details

The development of the IntelLiGent Gen 3 battery cell is the culmination of extensive
material exploration and sophisticated design optimization. SINTEF researchers adopted
a holistic approach, considering not only the battery's performance but also its entire
lifecycle impact, from material selection to manufacturing processes. This strategy was
guided by the insight that optimal sourcing and production locations are crucial for
minimizing environmental burden, managing costs effectively, and ensuring consistent
product quality. While specific technical specifications and detailed material
compositions have not been fully disclosed, the "intelligent" design suggests
advancements in energy density, charging speed, safety, and longevity.

This "intelligent" approach allows for better prediction of battery behavior throughout its
lifecycle, maximizing performance while minimizing environmental impact. The
anticipated economic improvements are expected to further accelerate EV adoption by
making sustainable transportation more accessible and affordable. The project also
addressed critical aspects of raw material sourcing and ethical supply chains, moving
towards more responsible battery production.



Background and Industry Context

As the electric vehicle market continues its rapid expansion, advancements in battery
technology are paramount for enhancing vehicle performance, extending range, and
crucially, improving overall sustainability. Current lithium-ion batteries, despite their high
performance, present challenges related to the use of rare earth minerals, environmental
impact during manufacturing, and end-of-life recycling complexities. The IntelLiGent Gen
3 development directly addresses these issues, catering to the industry's demand for
more sustainable and ethically sourced EV batteries. This achievement epitomizes the
dual trends of "greening" and "smartening" that define next-generation EV development.

Strategic Significance and Outlook

SINTEF's IntelLiGent Gen 3 battery cell development holds profound implications for the
EV industry. Commercialization of this technology would enable EV manufacturers to
integrate more environmentally friendly and cost-effective batteries into their vehicles,
offering consumers advanced EVs that excel in both performance and sustainability. The
next phase is expected to involve partnerships for large-scale production and integration
into specific EV models. This intelligent battery technology represents a critical step
towards realizing truly sustainable mobility solutions and is poised to attract significant
attention as the industry progresses.

Source: https://partner.sciencenorway.no/battery-energy-innovation/researchers-left-no-stone-unturned-
the-result-was-a-completely-new-and-intelligent-ev-battery/2693179
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#05 PSCC 2026 Study Reveals Dynamic Energy
Management Boosting UK BESS Frequency Response
Services and Lifetime Economics

OVERVIEW

A new methodology for dynamic energy management of Battery Energy Storage

Systems (BESS) in the UK frequency response market promises to significantly boost

both grid stability and economic viability. Presented at PSCC 2026, this approach

dynamically adjusts BESS operational profiles based on market signals, optimizing
lifetime performance, profitability, and accelerating renewable energy integration.

Published Published July 31, 2026  PSCC 2026 (学会抄録)  UK
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Background

The UK is aggressively pursuing ambitious renewable energy targets, yet the increasing
influx of intermittent sources like wind and solar power poses significant challenges for
maintaining grid stability. Frequency response services are critical mechanisms for real-
time balancing of electricity supply and demand. Battery Energy Storage Systems (BESS),
with their rapid response characteristics, are considered an ideal technology for
providing these services. This research provides a practical roadmap for BESS to fully
realize its potential value in these services, thereby contributing significantly to grid
decarbonization and stabilization efforts.

Key Findings

New research presented at the Power System Computation Conference (PSCC 2026)
introduces a novel methodology for energy management and planning of Battery Energy
Storage Systems (BESS) within the United Kingdom's electricity market. This innovative
approach is designed to maximize BESS's contribution to frequency response services,
vital for grid stability amid surging variable renewable energy integration. Driven by
specific market mechanisms, the proposed method dynamically adjusts half-hourly
operational baseline profiles, offering significant potential to enhance the overall
operational efficiency and economic performance of BESS throughout its lifecycle.

The core of this research centers on modeling the optimal operation of BESS in the UK's
frequency response service market. Unlike traditional static operational planning, the
proposed methodology dynamically optimizes BESS charging and discharging schedules
in response to real-time market signals and grid requirements. This adaptability allows
BESS to react rapidly and efficiently to frequency deviations, enhancing service delivery
and overall grid support.

The study developed a comprehensive lifecycle simulation model for BESS operations
and economics, incorporating critical factors such as battery degradation, efficiency, and
market price fluctuations. Simulation results strongly indicate this dynamic energy
management strategy is effective in maximizing profitability over the BESS's operational
lifespan while simultaneously mitigating degradation and maintenance costs. The
integration of renewable energy forecasts and load predictions further allows for the
most economic allocation of BESS resources.



Strategic Significance and Outlook

The dynamic energy management methodology proposed in this research has broad
applicability, not only for the UK electricity market but also for other electricity markets
with analogous structures. The demonstrated improvements in BESS operational
efficiency and economic viability are expected to catalyze further investment into the
battery energy storage sector, accelerating renewable energy adoption. In the future,
such advanced optimization algorithms are anticipated to play a pivotal role in the
integration of Virtual Power Plants (VPPs) and Distributed Energy Resources (DERs),
forming a crucial foundation for realizing smart grids and enhanced energy resilience.

Source: https://pscc.epfl.ch/modules/request.php?module=oc_program&action=summary.php&id=814
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#06 US Grid Modernization Accelerates as VPPs and
DERs Reduce Need for New Natural Gas Plants,
Boosting Peak Demand Reduction and Storage

OVERVIEW

In the U.S., Virtual Power Plants (VPPs) are collaborating with Distributed Energy

Resources (DERs) to significantly reduce the necessity for new natural gas power

plants, driven by ongoing grid modernization efforts. VPPs leverage networks of

rooftop solar, stationary battery systems, and EVs to cut peak demand and store
energy during low-demand periods. This trend is a crucial driver in transforming the

U.S. energy supply structure towards a cleaner, more decentralized model.

Published July 28, 2026  CleanTechnica  USA
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Key Findings

In the United States, advancements in grid modernization are enabling Virtual Power
Plants (VPPs), in conjunction with Distributed Energy Resources (DERs), to play a pivotal
role in reducing the need for new natural gas-fired power plants. This shift is actively
promoting the decarbonization of the U.S. energy supply by enhancing the ability to
curtail electricity consumption during peak demand periods and store energy during off-
peak times. VPPs achieve this by networking and centrally managing diverse DERs, such
as rooftop solar panels, stationary battery storage systems, and electric vehicles (EVs),
effectively functioning as alternatives to traditional centralized power generation.

Technical and Business Details

A VPP is a sophisticated system that employs advanced software and communication
technologies to coordinate the operation of geographically dispersed DERs. For instance,
surplus electricity from rooftop solar panels can be stored in stationary batteries, and
during periods of high demand, this stored power can be dispatched to the grid or used
for household consumption. EV batteries also contribute to grid stabilization by
optimizing their charging and discharging cycles as "vehicle-to-grid" (V2G) storage units
within the VPP framework. The system automatically adjusts operations based on real-
time electricity prices and grid conditions, ensuring the most efficient and economical
energy management.

This decentralized approach offers significant business advantages by circumventing the
colossal upfront investments and environmental impacts associated with building large
power plants and transmission lines. It also enhances the resilience of electricity supply
and optimizes regional power supply-demand balances. Consequently, utilities can
respond flexibly to demand fluctuations, alleviate grid congestion, and integrate a
greater proportion of renewable energy sources.



Background and Industry Context

As global awareness of climate change and the drive for energy independence intensify,
the expansion of renewable energy sources and the concomitant importance of energy
storage technologies are growing. Batteries have become indispensable to virtually every
aspect of modern society, powering electric vehicles (EVs), stationary energy storage
systems (ESS), and portable electronics. However, the uneven distribution of critical
resources like lithium and cobalt, coupled with the environmental and social issues
associated with their extraction, pose significant challenges to the overall sustainability
of the battery industry. Consequently, there is an urgent need to develop new-
generation batteries using more abundant and sustainable materials, alongside
establishing efficient recycling technologies for existing batteries.

Strategic Significance and Outlook

The growth of VPPs and DERs will continue to transform the U.S. electricity system. The
declining trend in new natural gas plant construction demonstrates the efficacy of this
technological innovation in decarbonizing the energy mix. Moving forward, it is
anticipated that more homes and commercial establishments will be integrated into VPP
networks, further expanding their contribution in conjunction with advancements in
battery technology. This will empower consumers to reduce energy costs while
contributing to grid stability and sustainability, ultimately leading to a more resilient and
cleaner energy future.

Source: https://cleantechnica.com/2026/07/28/grid-modernization-energy-storage-vpp-wind-solar-ders/
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#07 Novel Localized High-Concentration Electrolytes
Improve Silicon Anode Battery Life by 8% Over 200
Days, Maintaining 1200-1300 mAh/g Si Capacity

OVERVIEW

New research reveals Localized High-Concentration Electrolytes (LHCEs) significantly

boost the cycling stability and calendar life of silicon anodes by mitigating parasitic

reactions. This innovation enabled an 8% higher capacity retention (1200-1300 mAh/g

Si) after 200 days of calendar aging, even in the presence of 200 ppm water,
compared to conventional electrolytes. This breakthrough substantially enhances the

long-term reliability of high-energy-density silicon anode batteries, accelerating their

adoption in next-generation energy storage systems.

Published Published July 31, 2026  ECS Meeting Abstracts (学会抄録)  International



IN DEPTH

Background

The global demand for higher energy density batteries is accelerating, driven by the
critical need for extended electric vehicle (EV) ranges and increased storage capacity for
integrating renewable energy sources. Silicon anodes stand out as one of the most
promising candidates for next-generation lithium-ion batteries, boasting a theoretical
capacity of approximately 4200 mAh/g—nearly ten times that of conventional graphite
anodes. However, this high capacity comes with a significant challenge: silicon
undergoes extreme volume expansion (up to 300%) during lithiation and delithiation
cycles. This expansion leads to an unstable Solid Electrolyte Interphase (SEI) layer,
causing continuous electrolyte decomposition and irreversible lithium loss, which
drastically shortens both the cycle life and calendar life of the battery. These inherent
lifespan limitations have long been a major barrier to the widespread commercialization
of silicon anode technology.

Key Findings

A recent scientific study has unveiled a breakthrough technology that effectively
mitigates the parasitic reactions severely limiting the lifespan of high-energy-density
silicon-based anodes. This innovation introduces Localized High-Concentration
Electrolytes (LHCEs), which have been demonstrated to significantly enhance both the
cycling stability and calendar life of silicon-based battery cells. The LHCE strategy works
by locally increasing the concentration of the electrolyte solvent, thereby strengthening
the interaction between solvent molecules and lithium ions. This enhanced interaction
improves the stability and integrity of the SEI layer, addressing the root cause of silicon
anode degradation.



Remarkably, experimental validation showed that even in electrolytes containing a
relatively high water content of 200 ppm—a factor often problematic for battery
performance—the LHCEs enabled the cells to retain 8% higher capacity (1200-1300
mAh/g Si) after 200 days of calendar aging compared to conventional electrolyte
formulations. This result is particularly noteworthy as it suggests a potential relaxation of
stringent moisture control requirements during battery manufacturing, which could lead
to significant cost reductions in production. The sustained capacity of 1200-1300 mAh/g
Si after 200 days of calendar aging indicates that silicon anode batteries utilizing LHCEs
are nearing practical viability for demanding, long-term applications such as electric
vehicles and grid-scale energy storage systems, where extended reliability is paramount.

This LHCE breakthrough is highly significant for the industry, offering a direct pathway to
overcome silicon's inherent weaknesses without requiring radical changes to existing
electrolyte systems. This technology not only accelerates the practical adoption of silicon
anodes but also holds potential for application in other high-capacity anode materials
and more advanced electrolyte systems. An 8% increase in capacity retention over 200
days of calendar life directly translates to tangible benefits like longer warranty periods
for EV batteries and reduced operational costs for large-scale energy storage. Future
research is expected to focus on comprehensive long-term performance evaluations,
scalability to various battery formats, and optimization for mass production. This
innovation is poised to significantly propel the commercialization of next-generation
batteries, delivering both high energy density and extended lifespan, thereby reshaping
the landscape of energy storage.

Source:
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#08 Chinese Battery Giants Achieve Major Solid-State
Battery Milestones in July 2026: CATL Reports
420Wh/kg, Farasis 500Wh/kg, Gotion Initiates 20,000-
Ton Li2S Production

OVERVIEW

In July 2026, leading Chinese battery manufacturers reported significant

advancements in solid-state and semi-solid-state battery technologies. CATL

announced 420Wh/kg and Farasis 500Wh/kg high-energy-density cells, while SVOLT

and Gotion are progressing with semi-solid battery mass production. Ampace

completed full commissioning of a 2 GWh cell and pack production line, and Gotion

launched a 20,000-ton lithium sulfide project, critical for solid electrolytes. These

developments accelerate the commercialization of next-generation batteries and

solidify China's leadership in the global market.

Published July 30, 2026  metal.com  China
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Key Findings

In July 2026, several major Chinese battery manufacturers reported remarkable progress
in solid-state and semi-solid-state battery technologies. Notably, CATL announced an
impressive energy density of 420Wh/kg, and Farasis reported an even higher 500Wh/kg,
significantly pushing the performance benchmarks for next-generation batteries. SVOLT
and Gotion are actively advancing the mass production of semi-solid batteries. Further
solidifying this momentum, Ampace completed the full commissioning of its 2 GWh cell
and pack production lines, while Gotion initiated a large-scale 20,000-ton lithium sulfide
project, a critical component for solid electrolytes. These concurrent achievements
highlight the accelerating commercialization efforts within China's battery industry for
advanced energy storage.

Technical and Business Details

Solid-state batteries are anticipated to offer superior safety, higher energy density, and
longer lifespans compared to conventional lithium-ion batteries that utilize liquid
electrolytes. The reported energy densities of 420Wh/kg by CATL and 500Wh/kg by
Farasis represent a substantial leap, potentially extending EV ranges significantly—
roughly 1.5 to 2 times that of current cutting-edge Li-ion batteries. These technological
advancements aim to improve the trade-off between battery capacity and weight,
striving for a balance of performance and cost efficiency, particularly critical for the EV
market.

Semi-solid-state batteries serve as an important transitional technology, offering
enhanced safety and higher density solutions on the path to full solid-state. SVOLT and
Gotion's progress in mass production indicates that these technologies are nearing
widespread market deployment. Ampace's 2 GWh production line commissioning
signifies the establishment of substantial manufacturing capacity. Gotion's 20,000-ton
lithium sulfide project is a strategic move to secure the supply chain for solid
electrolytes, contributing to cost reduction and supply stability. Lithium sulfide is a key
material for all-solid-state sulfide-based batteries, making its large-scale production
indispensable for future commercialization.



Background and Industry Context

The global shift towards electric vehicles and the accelerating adoption of renewable
energy sources have made battery technology innovation a cornerstone of national and
regional competitiveness. China, supported by robust government policies and a colossal
domestic market, leads the world in battery technology development and production
capacity expansion. Solid-state batteries are considered the ultimate form of next-
generation power storage, and the global race to develop them is intensifying. These
recent advancements by Chinese firms suggest they are gaining a significant edge in this
critical competition.

Strategic Significance and Outlook

These breakthroughs suggest that the commercialization of solid-state batteries may
progress at a faster pace than previously anticipated. The combination of higher energy
density and established mass production techniques will have a profound impact not
only on the EV market but also on a wide range of applications including drones, mobile
devices, and large-scale energy storage systems (ESS) for power grids. Policy
standardization will further establish safety and performance evaluation frameworks,
promoting broader market acceptance. As Chinese battery manufacturers continue to
invest in R&D and production expansion, solid-state batteries are increasingly likely to
become a mainstream reality in the coming years, redefining the future of energy
storage.

Source: https://news.metal.com/en/newscontent/104034082-solid-state-battery-july-2026-policy-
standardization-+-hundred-ton-level-production-lines-+-semi-solid-batteries
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#09 Strengthening Energy Security with Sustainable
Batteries: Interdisciplinary Collaboration Accelerates
Scientific Discovery to Practical Technology

OVERVIEW

Mirage News highlights the critical role of sustainable battery technologies in

strengthening energy security, emphasizing the paramount importance of

interdisciplinary teamwork to rapidly translate scientific discoveries into practical

applications. The article posits that solving complex battery development challenges
necessitates close collaboration among diverse experts, including material scientists,

chemists, mechanical engineers, and chemical engineers. This integrated approach is

key to creating more efficient and environmentally friendly storage solutions.

Published July 31, 2026  Mirage News  International
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Key Findings

Mirage News reports on the pivotal role that sustainable battery technologies are poised
to play in enhancing global energy security. The article strongly underscores the
necessity of interdisciplinary teamwork to efficiently bridge the gap between scientific
discovery and tangible, practical technological applications. It points out that solving the
intricate challenges inherent in battery development requires a collaborative approach
spanning multiple scientific and engineering disciplines, including material scientists,
chemists, mechanical engineers, and chemical engineers, rather than isolated efforts.

Technical and Business Details

Modern battery technology faces multifaceted challenges that extend beyond mere
energy density or power output improvements, encompassing raw material
sustainability, reduction of environmental impact during manufacturing, and end-of-life
recyclability. These challenges are interconnected, demanding an integrated
understanding from various scientific and engineering fields to formulate comprehensive
solutions. For instance, the journey from discovering a novel electrode material
(materials science) to optimizing its synthesis process (chemistry), refining cell design
and manufacturing techniques (mechanical engineering), and ensuring efficient, factory-
scale production (chemical engineering) requires seamless collaboration. This
interdisciplinary approach directly contributes to shorter development cycles, cost
reductions, and improvements in the final product's performance and sustainability.

From a business perspective, sustainable batteries are crucial for mitigating supply chain
risks, meeting evolving environmental regulations, and responding to growing consumer
demand for eco-friendly products. Interdisciplinary R&D serves as a catalyst for
generating new market opportunities and accelerating technological innovation.



Background and Industry Context

As global awareness of climate change and the drive for energy independence intensify,
the expansion of renewable energy sources and the concomitant importance of energy
storage technologies are growing. Batteries have become indispensable to virtually every
aspect of modern society, powering electric vehicles (EVs), stationary energy storage
systems (ESS), and portable electronics. However, the uneven distribution of critical
resources like lithium and cobalt, coupled with the environmental and social issues
associated with their extraction, pose significant challenges to the overall sustainability
of the battery industry. Consequently, there is an urgent need to develop new-
generation batteries using more abundant and sustainable materials, alongside
establishing efficient recycling technologies for existing batteries.

Strategic Significance and Outlook

Strengthening interdisciplinary collaboration will be a critical factor in shaping the future
of battery development. By fostering deeper partnerships among research institutions,
industry, and government, the "valley of death" from basic research to commercialization
can be navigated more effectively, enabling quicker market entry for sustainable battery
solutions. This approach is expected to enhance energy security, accelerate the transition
to a decarbonized society, and foster the creation of new industrial ecosystems. Moving
forward, the promotion of open innovation and collaborative research will be key to
achieving further breakthroughs in battery technology and realizing a sustainable future.

Source: #
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#10 ChemRxiv Preprint Reveals Electrolyte
Decomposition and Uncontrolled Lithium Deposition as
Root Causes of Poor Cycling in Flame-Retardant Li-
Metal Batteries

OVERVIEW

A new preprint on ChemRxiv identifies the root causes of poor cycling performance in

lithium-metal batteries using flame-retardant electrolytes. The research suggests that

low-cost, eco-friendly phosphate-based flame-retardant electrolytes suffer from

continuous electrolyte decomposition and uncontrolled lithium deposition,

compromising anode cycling stability. This discovery provides crucial guidance for

developing safer and higher-performing next-generation lithium-metal batteries.

Published July 31, 2026  ChemRxiv  International



IN DEPTH

Key Findings

A recent preprint published on ChemRxiv presents a detailed elucidation of the
underlying mechanisms responsible for the suboptimal cycling performance observed in
lithium-metal batteries utilizing flame-retardant electrolytes. This significant research
addresses a long-standing challenge: why phosphate-based flame-retardant electrolytes,
otherwise promising as low-cost and environmentally benign options for safer lithium
batteries, exhibit poor anode cycling stability. The study's findings indicate that
continuous electrolyte decomposition coupled with uncontrolled lithium metal
deposition are the primary culprits behind this performance degradation.

Technical and Business Details

Lithium-metal batteries are envisioned as a critical next-generation battery technology,
capable of achieving significantly higher energy densities (potentially over 500 Wh/kg)
than current lithium-ion counterparts. This makes them highly attractive for extending
the range of electric vehicles (EVs), enhancing drone capabilities, and improving mobile
device performance. However, a major hurdle has been the propensity of lithium metal
anodes to form dendrites—tree-like structures—during charge-discharge cycles, which
can lead to short circuits and severe safety risks. Flame-retardant electrolytes have
emerged as a safer alternative to flammable organic electrolytes but often struggle with
compatibility issues when paired with lithium metal anodes.

This study specifically demonstrated that phosphate-based flame-retardant electrolytes
undergo continuous decomposition at the surface of the lithium metal anode, leading to
the formation of a non-uniform Solid Electrolyte Interphase (SEI) layer. This unstable SEI
impedes the homogeneous deposition of lithium ions, thereby accelerating dendrite
growth and severely shortening the battery's cycle life. Electrochemical techniques
combined with in-situ analyses were employed to meticulously track lithium deposition
behavior and the dynamics of the SEI layer, providing empirical evidence for the
proposed mechanism.



Background and Industry Context

Battery safety is a paramount requirement, particularly for large-scale applications like
EVs. Global efforts are underway to develop flame-retardant and solid-state electrolytes
to mitigate the risk of thermal runaway in lithium-ion batteries. However, maintaining
high performance of lithium metal anodes while simultaneously enhancing flame
retardancy has long been a trade-off in battery science. This research provides crucial
fundamental insights to understand and potentially overcome this trade-off. It is
expected to establish new design principles for developing safer, yet high-energy-
density lithium-metal batteries.

Strategic Significance and Outlook

The findings of this research will significantly influence the design principles for lithium-
metal batteries employing flame-retardant electrolytes. Future developments are likely to
accelerate towards molecular designs of new flame-retardant electrolytes that can
suppress decomposition and promote uniform lithium deposition, as well as strategies
for stabilizing the SEI layer. Furthermore, these insights could be applied to interface
design in other next-generation battery systems, such as all-solid-state batteries. The
realization of safer, high-cycle-life lithium-metal batteries is essential for the broader
adoption of EVs and the advancement of energy storage technologies, and this study
represents a vital step in that direction.

Source: https://chemrxiv.org/engage/chemrxiv/article-details/66ad7b826b52e399b66289b4
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#11 ChemRxiv Preprint: Self-Reconstructing Cobalt
Hydroxide on Graphite Developed as Binder-Free
Electrode for Alkaline Oxygen Evolution, Advancing
Next-Gen Battery Materials

OVERVIEW

A new preprint on ChemRxiv details research on self-reconstructing cobalt hydroxide

on graphite as a binder-free electrode for the alkaline oxygen evolution reaction

(OER). This innovative approach simplifies electrode manufacturing and enhances

efficiency, offering potential for significant improvements in electrochemical energy

storage systems. This fundamental discovery could advance the efficiency and

lifespan of next-generation rechargeable metal-air batteries and fuel cells.

Published July 31, 2026  ChemRxiv  International



IN DEPTH

Key Findings

A recent preprint published on ChemRxiv reports groundbreaking research on the
development of self-reconstructing cobalt hydroxide on graphite, serving as a high-
performance, binder-free electrode for the alkaline oxygen evolution reaction (OER). This
innovative electrode eliminates the need for polymeric binders traditionally used in
electrode fabrication, thereby simplifying the manufacturing process and potentially
enhancing both the conductivity and active surface area of the electrode. This discovery
is expected to significantly contribute to advancements in materials science for next-
generation energy storage and conversion technologies, particularly rechargeable metal-
air batteries and fuel cells.

Technical and Business Details

The alkaline oxygen evolution reaction is a crucial half-reaction in processes like
hydrogen production via water electrolysis and the charging cycle of metal-air batteries.
Conventional OER electrodes typically utilize polymeric binders to immobilize catalyst
particles onto the electrode substrate. However, these binders often mask active catalyst
sites, impede electron conduction, and can degrade electrode stability. The "self-
reconstructing cobalt hydroxide" developed in this study is characterized by the in-situ
formation of the catalyst on the graphite surface, which autonomously transforms into
an optimal active structure during the electrochemical reaction. This binder-free
approach maximizes the utilization efficiency of the catalytic material.

Specifically, this binder-free electrode reduces interfacial resistance between the catalyst
layer and the current collector, thereby improving OER performance at high current
densities. The self-reconstruction capability implies that the electrode can maintain
stable and high activity under long-term operating conditions, directly translating to
enhanced device lifespan and efficiency. The research demonstrated superior catalytic
activity and stability in alkaline solutions, providing strong evidence for future practical
applications. This approach also holds potential for cost reduction and minimized
environmental impact in electrode manufacturing.



Background and Industry Context

Efficient energy storage and conversion are indispensable for building sustainable
energy systems. OER occurs in many processes that convert electrical energy into
chemical energy, such as hydrogen production and rechargeable metal-air batteries.
These technologies' commercialization is hindered by the lack of high-efficiency, long-
lasting, and cost-effective OER catalysts. Cobalt-based catalysts have shown promise, but
challenges regarding stability and efficiency trade-offs persisted. This research, through
its novel binder-free and self-reconstructing approach, offers a potential solution to
these issues, opening new avenues for the development of next-generation batteries and
fuel cells.

Strategic Significance and Outlook

This technology, featuring self-reconstructing cobalt hydroxide electrodes on graphite,
has the potential to dramatically improve the performance of various electrochemical
devices involving OER. It is expected to significantly contribute to the practical realization
of high-energy-density metal-air batteries, such as rechargeable zinc-air and lithium-air
batteries. Moreover, it could enhance the cost-efficiency of green hydrogen production
through water electrolysis. Future research is anticipated to focus on further improving
electrode durability, exploring scalability for large-scale manufacturing, and integrating
these electrodes into actual devices. This innovative material design represents a crucial
step towards realizing a sustainable energy future.

Source: https://chemrxiv.org/engage/chemrxiv/article-details/66ad7b8417ae41c2c366059d
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#12 Form Energy Initiates Construction on Weirton
Iron-Air Battery Plant Expansion for 100+ Hour Grid
Storage

OVERVIEW

Form Energy has commenced construction on an expansion of its flagship iron-air

battery manufacturing facility, Form Factory 1, in Weirton, West Virginia. The

expanded plant is slated to produce iron-air batteries capable of over 100 hours of

continuous grid storage, aiming for an annual production capacity of 500 MW. This
significant investment, supported by incentives, marks a pivotal step in

commercializing long-duration energy storage technology.

Published July 25, 2026  CiVL  USA



IN DEPTH

Key Findings

Form Energy has broken ground on a major expansion of its Form Factory 1, the first
high-volume manufacturing plant for its long-duration iron-air batteries, located in
Weirton, West Virginia. This facility aims to produce iron-air batteries with an annual
capacity of 500 MW, specifically designed to provide over 100 hours of continuous grid-
scale energy storage. This development represents a crucial leap forward in addressing
the intermittency of renewable energy sources and enhancing grid stability.

Technical Details

Iron-air batteries utilize abundant and inexpensive iron as an electrode material, reacting
with oxygen from the air to charge and discharge. This chemistry offers significant
advantages over lithium-ion batteries, including substantially lower material costs and
inherent safety benefits. Form Energy's design specifically targets extended discharge
durations beyond 100 hours, a capability well beyond the typical 4-6 hours offered by
most lithium-ion systems. The factory expansion will enable the stable supply of these
batteries at utility scale, facilitating deeper decarbonization of electricity grids.

Background & Context

The escalating deployment of renewable energy necessitates advanced long-duration
energy storage (LDES) solutions to bridge the gap between variable generation and
constant demand. Traditional pumped hydro storage faces geographical limitations,
while lithium-ion batteries have cost and duration constraints. Iron-air batteries present a
compelling alternative, promising to enhance grid resilience and maximize renewable
energy integration. This project is strongly supported by government incentives and
green energy policies, aiming to establish a robust domestic manufacturing base for
clean energy technologies in the United States.



Strategic Significance & Outlook

The expansion of Form Factory 1 is projected to create at least 750 new jobs by 2028,
contributing significantly to the regional economy. This substantial increase in
manufacturing capacity will provide a viable solution for energy storage challenges faced
by utilities in the U.S. and globally, thereby accelerating the proliferation of renewable
energy. Iron-air battery technology is positioned as a key enabler for the energy
transition, and its continued progress is closely watched by the industry.

Source: https://civl.com/news/story/form-energy-starts-construction-on-iron-air-battery-factory-in-

weirton-f66fad74
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#13 Rivian and Redwood Materials Deploy First 10
MWh Second-Life EV Battery Storage at a U.S. Auto
Plant

OVERVIEW

Rivian and Redwood Materials have partnered to install the first second-life battery

energy storage system at a U.S. automotive plant, located at Rivian's Normal, Illinois

manufacturing facility. This pioneering project repurposes over 100 retired Rivian

battery packs to deliver 10 MWh of dispatchable energy. By utilizing batteries that
retain over 80% capacity post-vehicle use for stationary applications, the initiative

demonstrates the significant economic and environmental value of second-life

batteries for peak demand management and data center power.

Published July 23, 2026  Engineering.com  USA



IN DEPTH

Key Findings

Rivian and battery recycling specialist Redwood Materials have collaborated to install a
10 MWh stationary energy storage system at Rivian's manufacturing plant in Normal,
Illinois, marking the first such deployment at a U.S. automotive facility utilizing second-
life EV batteries. This innovative project reuses over 100 Rivian EV battery packs,
showcasing a new value creation model for batteries after their primary automotive life
cycle.

Technical Details

The system integrates battery packs that, after removal from Rivian's electric vehicles, still
retain over 80% of their original capacity. These second-life batteries are repurposed for
various stationary applications within the factory, including peak demand shaving,
storing electricity from renewable sources, and providing auxiliary power to data centers.
This approach extends the useful life of batteries, significantly reducing the overall
carbon footprint associated with battery manufacturing. Redwood Materials' expertise is
crucial in the assessment, repackaging, and safe integration of these batteries into a
robust energy storage solution.

Background & Context

The rapid expansion of electric vehicles is projected to result in a massive influx of end-
of-life EV batteries in the coming years. Repurposing or recycling these batteries, rather
than landfilling them, is an urgent priority for resource sustainability and environmental
protection. Utilizing second-life batteries reduces the need for new battery production,
cuts associated environmental costs, and improves the cost-effectiveness of energy
storage solutions. This project aligns with a broader industry trend where automotive
manufacturers are increasingly taking responsibility for the entire lifecycle of EV
batteries.



Strategic Significance & Outlook

The collaboration between Rivian and Redwood Materials validates the potential of
second-life batteries as a reliable and economical solution for grid-scale energy storage
and industrial applications. This successful demonstration is expected to encourage
other automakers and battery companies to pursue similar initiatives, accelerating the
transition towards a circular economy for batteries. Future prospects include more
diverse applications for second-life batteries, contributing to the development of a truly
sustainable battery supply chain globally.

Source: https://www.batterytechonline.com/battery-recycling/2nd-life-ev-batteries-now-power-factories-

data-centers
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#14 ESS Tech Seals LOI with Juniper Energy for Over
500 MWh Sodium-Ion Storage, Kicking Off with 80
MWh in California by 2027

OVERVIEW

ESS Tech, Inc. has signed a Letter of Intent with Juniper Energy LLC for the

deployment of 500 MWh or more of sodium-ion battery energy storage systems by

2032. The partnership includes an initial 10 MW / 80 MWh project in California,

targeted for 2027, utilizing ESS's modular sodium-ion AC solution, Bridge™. This
system requires neither liquid cooling nor complex fire suppression, offering a safe

and cost-effective long-duration storage solution and addressing the growing

demand for domestically sourced, non-lithium energy solutions.

Published July 28, 2026  Barchart.com  USA



IN DEPTH

Key Findings

ESS Tech, Inc. has announced the signing of a Letter of Intent (LOI) with Juniper Energy
LLC for the deployment of over 500 MWh of sodium-ion battery energy storage systems
(BESS) by 2032. This strategic partnership represents a significant step forward in
accelerating the adoption of long-duration energy storage solutions across the United
States.

Technical Details

Central to this collaboration is ESS Tech's innovative modular sodium-ion AC solution,
branded as 'Bridge™'. A key feature of this system is its design, which eliminates the
need for liquid cooling systems or complex fire suppression infrastructure, thereby
substantially reducing both installation costs and operational risks. The initial project
under this LOI is slated for operation in California by 2027, with a capacity of 10 MW / 80
MWh. The Bridge™ system utilizes a unique iron-salt electrolyte, ensuring long-term
stability, enhanced safety, and reduced environmental impact compared to conventional
battery chemistries.

Background & Context

The global energy market is experiencing a surge in demand for long-duration energy
storage as renewable energy penetration increases, necessitating robust solutions for
grid stabilization and reliability. While lithium-ion batteries are well-suited for short-
duration storage, alternative technologies like sodium-ion batteries are gaining traction
due to their cost-effectiveness and sustainability for extended discharge periods. In the
U.S. in particular, there's growing interest in energy solutions that leverage domestic
resources, and systems like ESS Tech's Bridge™ are expected to contribute significantly to
supply chain diversification and energy independence.



Strategic Significance & Outlook

This LOI between ESS Tech and Juniper Energy underscores the rapid emergence of
sodium-ion batteries as a sustainable and economically viable solution for grid-scale
storage. The multiple projects expected to be deployed through this partnership will
serve to further validate and popularize sodium-ion technology, potentially prompting
similar adoptions in other regions and by other companies. This marks a pivotal moment,
strengthening the role that next-generation storage technologies will play in the
ongoing energy transition.

Source: https://www.barchart.com/story/news/3504174/ess-tech-gwh-signs-agreement-with-juniper-

energy-for-500-mwh-or-more-of-sodium-ion-energy-storage-deployments

Collected: July 31, 2026 | Automated Research System (Gemini API)

https://www.barchart.com/story/news/3504174/ess-tech-gwh-signs-agreement-with-juniper-energy-for-500-mwh-or-more-of-sodium-ion-energy-storage-deployments
https://www.barchart.com/story/news/3504174/ess-tech-gwh-signs-agreement-with-juniper-energy-for-500-mwh-or-more-of-sodium-ion-energy-storage-deployments


#15 Dry Electrode Manufacturing Emerges as Key
Battery Advancement, Enabling Cheaper, More Efficient
Production with Tesla's 4680 Adoption

OVERVIEW

Dry electrode manufacturing is being hailed as a significant advancement in battery

technology, promising cheaper, more efficient, and environmentally friendlier

production. This technique enhances energy density and temperature tolerance, and

is reportedly being adopted by Tesla in its 4680 batteries. By eliminating solvents, the
process drastically reduces energy consumption and environmental impact associated

with traditional methods, marking a crucial step for next-generation battery

performance and cost reduction.

Published July 25, 2026  SlashGear  USA



IN DEPTH

Key Findings

Dry electrode manufacturing technology is emerging as one of the most critical
advancements in next-generation battery technology, holding the potential to
significantly cut battery production costs, enhance efficiency, and reduce environmental
impact. This technique also contributes to higher energy density and improved
temperature tolerance, and is widely reported to be integrated into Tesla's innovative
4680 battery cells.

Technical Details

Conventional electrode manufacturing processes involve dispersing active materials,
conductive additives, and binders in solvents to form a slurry, which is then coated onto
current collectors. This is followed by an energy-intensive drying step to remove the
solvents. In contrast, dry electrode manufacturing completely bypasses solvents, directly
mixing powdered active materials and binders, then forming electrode sheets through a
dry rolling process. This 'dry' approach eliminates the need for the drying step,
substantially reducing manufacturing time, energy consumption, and capital expenditure.
Furthermore, it allows for more precise control over electrode structure, which is
expected to result in higher battery energy density and extended cycle life.

Background & Context

Amid explosive growth in battery demand, reducing manufacturing costs and
environmental impact are urgent challenges for the entire battery industry. Particularly in
the electric vehicle (EV) market, where battery costs represent a significant portion of
vehicle price, cost-cutting technologies like dry electrodes are essential for enhancing
competitiveness. Tesla's reported adoption of this technology in its 4680 batteries
underscores its practical viability and immense potential market impact. This also
improves the sustainability of battery manufacturing, accelerating the transition to clean
energy.



Strategic Significance & Outlook

Dry electrode manufacturing technology holds the potential to fundamentally transform
battery performance and production efficiency. Widespread adoption of this technology
is expected to lead to the market availability of more affordable and higher-performing
batteries, thereby boosting EV adoption and reducing the cost of renewable energy
storage. Multiple battery manufacturers and research institutions are actively investing in
this area, with further technological breakthroughs and commercialization anticipated in
the coming years.

Source: https://www.slashgear.com/2219121/battery-tech-advancements-2026-and-beyond/
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#16 Iron-Air Battery Market Surges, Driven by Google
& AI Data Centers; Form Energy Advances 1,000 MWh
Project in Ireland

OVERVIEW

The iron-air battery market is experiencing significant growth, fueled by long-

duration energy storage needs, particularly for AI-powered data centers. Key

developments in 2026 include Form Energy's partnership with FuturEnergy Ireland for

a 10 MW / 1,000 MWh project, Google's expanded deployment of Form Energy's 100-
hour iron-air battery technology, and Meine Electric's Fast-Charge Long-Discharge

(FCLD) iron-air battery successfully completing independent validation. These

advancements underscore the acceleration of both technological development and

large-scale deployment.

Published July 30, 2026  The Business Research Company  Global



IN DEPTH

Key Findings

The iron-air battery market is undergoing substantial growth, primarily driven by the
imperative for long-duration energy storage (LDES), particularly to meet the demanding
power requirements of AI-powered data centers. This surge signifies the emergence of
new, large-scale power consumers that require continuous and stable energy supply. In
2026, numerous concrete large-scale projects have begun, including Form Energy's
collaboration with FuturEnergy Ireland on a 10 MW / 1,000 MWh initiative.

Technical Details

Iron-air batteries utilize abundant and inexpensive iron as their primary active material,
reacting with oxygen from the air for charge and discharge cycles. This chemistry offers
advantages over lithium-ion batteries, such as lower manufacturing costs and reduced
material supply chain risks. Form Energy's technology specifically boasts ultra-long
discharge capabilities of over 100 hours, meaning it can absorb and supply power
fluctuations from wind and solar generation for several days. Google has already
expanded its adoption of this 100-hour battery technology, promoting stable data center
operations and seamless integration of renewable energy. The successful independent
validation of Meine Electric's Fast-Charge Long-Discharge (FCLD) iron-air battery further
corroborates the reliability and practicality of this technology.

Background & Context

As renewable energy deployment accelerates, LDES is becoming an indispensable
component for grid stabilization and decarbonization, compensating for the
intermittency of sources like solar and wind. The exponential growth of data centers
supporting AI and high-performance computing creates a strong demand for
uninterrupted clean power, thereby accelerating investment in LDES technologies such
such as iron-air batteries. Policy support in Europe, aimed at achieving renewable energy
targets, is also catalyzing the deployment of iron-air batteries.



Strategic Significance & Outlook

The growth of the iron-air battery market holds the potential to define the next wave of
the energy storage revolution. The collaborations between Form Energy and Google, as
well as the large-scale project with FuturEnergy Ireland, indicate a transition of this
technology from proof-of-concept to significant commercial deployment. If further
technological refinements and cost reductions are achieved, iron-air batteries are
expected to become a leading energy storage solution across various sectors, including
power grids, industrial facilities, and data centers. This would significantly accelerate the
global transition to clean energy.

Source: https://www.openpr.com/news/4591493/iron-air-battery-market-europe-google-ai-power-drive-

the-next
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#17 India's SECI Awards First 100 MWh Vanadium
Redox Flow Battery Project for Khavda Hybrid
Renewable Energy Park

OVERVIEW

India's Solar Energy Corporation of India (SECI) has awarded Delectrik Systems a

contract to deploy India's first utility-scale vanadium redox flow battery at the Khavda

Hybrid Renewable Energy Park, alongside 1,344 MW of pumped hydro storage. This

16.7 MW / 100 MWh flow battery project, scheduled for deployment in 2027, marks a
pivotal shift for India towards commercial contracts for long-duration energy storage.

It promises to significantly enhance the flexibility of large-scale renewable energy

integration.

Published July 23, 2026  Winssolutions  India



IN DEPTH

Key Findings

India's Solar Energy Corporation of India (SECI) has committed to deploying the nation's
first utility-scale vanadium redox flow battery, alongside pumped hydro storage projects.
Delectrik Systems has secured a contract to install a 16.7 MW / 100 MWh flow battery at
the Khavda Hybrid Renewable Energy Park, targeting operation by 2027. This represents
a critical pivot for India, signaling its earnest move towards commercializing long-
duration energy storage technologies.

Technical Details

Vanadium Redox Flow Batteries (VRFBs) are characterized by their ability to
independently scale energy and power storage. These systems store electricity by
utilizing the redox reactions of vanadium ions, offering key advantages such as non-
flammability, extremely long cycle life (tens of thousands of cycles), and easy scalability
for large-scale applications. The 100 MWh capacity is sufficient to power tens of
thousands of homes for several hours, effectively smoothing out the variable output
from renewable energy sources within the Khavda Hybrid Renewable Energy Park. This
will bring stability and flexibility to India's grid, contributing significantly to its renewable
energy targets.

Background & Context

India, facing immense energy demands due to rapid economic and population growth, is
simultaneously pursuing aggressive national strategies for renewable energy deployment
as part of its climate change mitigation efforts. The country aims to achieve 500 GW of
non-fossil fuel electricity capacity by 2030. Integrating such a massive amount of
intermittent renewable energy necessitates long-duration energy storage solutions, and
this flow battery project provides a tangible roadmap for achieving that goal. Combining
different types of long-duration storage—pumped hydro and flow batteries—will further
bolster grid resilience.



Strategic Significance & Outlook

The Khavda project will serve as a crucial commercial-scale demonstration for vanadium
redox flow battery technology in India, paving the way for future large-scale
deployments. Its success could accelerate the adoption of flow battery technology in
other regions of India and in other emerging markets facing similar energy challenges.
This initiative is expected to solidify India's position as a clean energy powerhouse and
enable it to play a pivotal role in the global energy transition.

Source: https://www.winssolutions.org/india-pumped-hydro-vanadium-flow-battery/
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#18 German Startup Revolta Unveils High-Voltage
Sodium-Ion Battery for Residential Applications,
Boasting Over 95% Efficiency and Modular Capacity Up
to 20 kWh

OVERVIEW

German startup Revolta has launched a high-voltage residential sodium-ion battery

storage system with modular capacities ranging from 2 kWh to 20 kWh. The system

features over 95% efficiency, an energy density of 105 Wh/kg, and a nominal voltage

of 450 V DC. Scheduled for an official market launch in September 2026, with an

initial focus on the German market, this innovation introduces a new, sustainable

option for European home energy storage.

Published July 24, 2026  pv magazine  Germany



IN DEPTH

Key Findings

German startup Revolta has announced the introduction of an innovative high-voltage
sodium-ion battery storage system specifically designed for the residential market. This
system aims to enhance residential energy self-sufficiency and optimize self-
consumption of renewable energy, offering a fresh solution to homeowners seeking
sustainable power storage.

Technical Details

Revolta's sodium-ion battery system features a modular design, allowing for flexible
capacity expansion from 2 kWh to 20 kWh to meet diverse customer needs. Its
performance metrics are impressive, achieving over 95% efficiency and an energy density
of 105 Wh/kg. Furthermore, the system operates at a high nominal voltage of 450 V DC,
which facilitates seamless integration with photovoltaic systems and ensures higher
power conversion efficiency. Sodium-ion technology offers distinct advantages over
lithium-ion, including abundant and lower-cost materials, and the absence of rare metals
like cobalt and nickel, thereby enhancing sustainability and supply chain stability.

Background & Context

Across Europe, and particularly in Germany, the rapid proliferation of residential solar
power systems has driven a strong demand for battery storage solutions to maximize
self-consumption. Amid concerns over lithium-ion battery price volatility and material
supply risks, sodium-ion batteries are gaining significant attention as a cost-effective and
environmentally friendly alternative. Revolta's system aims to fill this market gap, offering
consumers a new option that could accelerate the energy transition at the household
level.



Strategic Significance & Outlook

Revolta's sodium-ion battery system is slated for an official market launch in Germany in
September 2026. The company plans to initially focus on the German market before
expanding across Europe. The introduction of this technology is expected to intensify
competition within the residential energy storage sector, ultimately promoting the
adoption of more affordable and sustainable solutions. This will contribute to greater
household energy independence and the broader decarbonization of the grid.

Source: https://www.pv-magazine.com/2026/07/24/german-startup-laucornches-high-voltage-sodium-
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#19 CATL and Solarpro Plan Eastern Europe's First 2
GWh Sodium-Ion Energy Storage Project, Building on
Bulgarian Success

OVERVIEW

Battery giant CATL and renewable energy developer Solarpro are set to deploy

Eastern Europe's first 2 GWh sodium-ion energy storage system. This groundbreaking

project follows their successful 602 MWh battery energy storage project in Bulgaria

(commissioned May 2026) and aims to rigorously assess sodium-ion performance
under local grid and climate conditions. It represents a crucial stride in accelerating

the region's clean energy transition and validating next-generation storage

technology.

Published Published July 23, 2026  Clean Energy News  China、ブルガリア



IN DEPTH

Background & Context

Eastern European nations are aggressively expanding their renewable energy portfolios
to align with the European Union's ambitious decarbonization targets, creating a
pressing need for enhanced grid stabilization and robust energy storage solutions.
Historically, lithium-ion batteries have dominated the energy storage landscape;
however, concerns regarding material costs and supply chain vulnerabilities have spurred
interest in alternatives. Sodium-ion batteries are now emerging as a globally recognized,
cost-effective contender to address these challenges. This new 2 GWh initiative builds
upon the proven collaboration between CATL and Solarpro, who successfully
commissioned a 602 MWh battery energy storage project in Bulgaria in May 2026,
establishing a strong foundation for this large-scale endeavor.

Project Overview

In a landmark development for the region, global battery leader CATL and prominent
renewable energy developer Solarpro are jointly planning Eastern Europe's inaugural 2
GWh sodium-ion energy storage project. This ambitious undertaking signifies a pivotal
step towards accelerating the widespread adoption of large-scale energy storage
solutions throughout Eastern Europe.

Technical Deep Dive

The project will leverage CATL's cutting-edge sodium-ion battery technology, synergized
with Solarpro's extensive experience in renewable energy project development and grid
integration. Sodium-ion batteries present several compelling advantages over their
lithium-ion counterparts, notably lower material costs and a more abundant, stable
supply of raw materials. This translates to reduced overall capital expenditure for large-
scale energy storage deployments and significantly bolsters regional supply chain
resilience. The substantial 2 GWh capacity is designed to facilitate massive grid
integration, enhance power system stability, and effectively smooth out the inherent
intermittency of renewable energy generation. A primary objective of this project is to
thoroughly evaluate the performance, reliability, and long-term durability of sodium-ion
systems within the distinctive grid characteristics and diverse climatic conditions found
across Eastern Europe.



Strategic Implications & Outlook

This pioneering 2 GWh sodium-ion energy storage project is poised to dramatically
accelerate the commercialization of sodium-ion technology throughout Eastern Europe.
Should the project prove successful, it could serve as a vital blueprint for future large-
scale sodium-ion battery deployments, not only within the region but also across other
emerging markets. This initiative is expected to empower Eastern European nations to
achieve new milestones in renewable energy integration, contributing significantly to the
development of a more sustainable and resilient power grid. Ultimately, this strategic
move further solidifies the increasingly important role of sodium-ion technology in the
global energy transition.

Source: https://battery-news.de/en/2026/07/23/catl-and-solarpro-plan-2-gwh-sodium-ion-energy-

storage-project-in-eastern-europe/
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#20 CATL's Energy Storage Revenue Soars 87.54% to
RMB 53.261 Billion in H1 2026, Effective Battery
System Capacity Expands to 525 GWh

OVERVIEW

CATL reported a staggering 87.54% year-on-year surge in its energy storage battery

systems revenue, reaching RMB 53.261 billion ($7.35 billion USD) in the first half of

2026. The company's effective battery system capacity expanded to 525 GWh, with an

additional 764 GWh under construction and a capacity utilization rate of 94.86%. This
underscores CATL's dominant growth and aggressive expansion strategy in the global

energy storage market, solidifying its position as a central player in the clean energy

transition.

Published July 27, 2026  Energytrend  China



IN DEPTH

Key Findings

CATL, the world's largest battery manufacturer, reported an astonishing 87.54% year-on-
year increase in its energy storage battery systems revenue for the first half of 2026,
reaching RMB 53.261 billion (approximately $7.35 billion USD). This substantial growth
unequivocally demonstrates the company's commanding leadership position in the
global energy storage market.

Technical Details

CATL offers a diverse portfolio of battery energy storage solutions catering to a wide
range of applications, including utility grids, commercial facilities, and residential
deployments. As of the end of H1 2026, the company's effective battery system capacity
reached 525 GWh, with an additional massive 764 GWh currently under construction.
This aggressive expansion of production capacity reflects CATL's strong commitment to
meeting the escalating market demand. Notably, a high capacity utilization rate of
94.86% highlights CATL's manufacturing efficiency and optimized supply chain
management capabilities.

Background & Context

The global energy storage market is experiencing unprecedented growth, driven by the
accelerating adoption of renewable energy, stricter requirements for grid stability, and
the demand for reduced electricity costs. China, in particular, is leading innovation and
deployment in energy storage technologies, supported by its vast battery manufacturing
capabilities and domestic market demand. CATL's revenue surge is not just a testament
to its success but also an indicator that the global energy transition is steadily
progressing, with battery storage being an indispensable core technology.



Strategic Significance & Outlook

CATL's sustained growth and massive production capacity expansion hold profound
implications for shaping the future of the global energy storage market. The company is
actively investing not only in lithium-ion batteries but also in next-generation
technologies like sodium-ion batteries, preparing for future market needs. CATL is
expected to continue playing an indispensable role in accelerating renewable energy
integration and achieving global decarbonization targets through technological
innovation, cost competitiveness, and large-scale deployments.

Source: https://www.energytrend.com/news/20260727-51818.html
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#21 South Korean Startup Remplir Debuts Nation's First
Prismatic Sodium-Ion Battery, Targeting ESS and UPS
Markets

OVERVIEW

South Korean startup Remplir has introduced the country's first prismatic sodium-ion

battery, expanding its existing portfolio of prismatic lithium iron phosphate cells. The

company has initiated customer qualification for this new product, primarily targeting

the energy storage systems (ESS) and uninterruptible power supply (UPS) markets.
Emphasizing cost-effectiveness, safety, and stable low-temperature operation due to

its sodium iron phosphate cathode, this innovation brings a new option to Korea's

next-generation battery market.

Published July 30, 2026  SodiumBatteryHub  South Korea
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Key Findings

South Korean startup Remplir has launched the nation's first prismatic sodium-ion
battery, expanding its existing portfolio of prismatic lithium iron phosphate (LFP) cells.
This strategic move aims for a full-fledged entry into the energy storage systems (ESS)
and uninterruptible power supply (UPS) markets, establishing a new product segment for
the company.

Technical Details

Remplir's new sodium-ion battery adopts sodium iron phosphate (NaFePO4) as its
cathode material. This chemical composition offers several advantages over lithium-ion
batteries, including lower raw material costs and high supply chain stability due to the
abundance of sodium. Furthermore, it boasts excellent thermal stability and non-
flammability, ensuring high levels of safety. Stable operational characteristics at low
temperatures are another key feature, which is crucial for ESS in cold regions and UPS as
backup power for data centers. The company has already commenced customer
qualification, entering the phase of validating product reliability and performance.

Background & Context

South Korea is at the forefront of battery technology development, being one of the
leading producers of lithium-ion batteries. However, growing concerns about reliance on
scarce resources, price volatility, and environmental impact have spurred interest in next-
generation battery technologies like sodium-ion. Sodium-ion batteries are gaining
traction, especially in the large-scale stationary energy storage market, due to their
superior cost-competitiveness and easier raw material procurement compared to
lithium-ion. Remplir's initiative demonstrates South Korea's proactive approach to
diversifying battery technologies and enhancing sustainability.



Strategic Significance & Outlook

The introduction of Remplir's prismatic sodium-ion battery is expected to bring new
competition and technological innovation to the South Korean battery industry. Its entry
into the ESS and UPS markets could contribute to the widespread adoption of renewable
energy, grid stabilization, and improved reliability for data centers. As customer
qualification completes and mass production scales up, Remplir is anticipated to increase
its presence in both domestic and international markets, becoming a significant player in
the global energy transition. The proliferation of sodium-ion batteries will also contribute
to diversifying battery supply chains, fostering more resilient energy infrastructure.

Source: https://sodiumbatteryhub.com/2026/07/30/remplir-debuts-south-koreas-prismatic-sodium-ion/
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#22 U.S. DOE Invests $30 Million in Long-Duration
Energy Storage Demonstrations, Funding 5 Projects
Including Vanadium Flow and Hydrogen Hybrids

OVERVIEW

The U.S. Department of Energy (DOE) has selected five projects for its Long-Duration

Energy Storage (LDES) Demonstrations Lab Call, allocating $30 million in federal

funding. These projects aim to test early-stage LDES systems operating for over 10

hours and validate mature systems capable of discharging for more than 24 hours.

Selected initiatives include vanadium flow battery installations and hydrogen-battery

hybrid systems, accelerating the commercialization of next-generation energy storage

technologies vital for grid resilience and renewable integration.

Published July 26, 2026  Department of Energy (DOE) Office of Clean Energy Demonstrations
(OCED)  USA
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Key Findings

The U.S. Department of Energy (DOE) has selected five innovative projects for its Long-
Duration Energy Storage (LDES) Demonstrations Lab Call, committing a total of $30
million in federal funding. These projects are specifically designed to test and validate
early-stage LDES systems capable of operating for over 10 hours, and to demonstrate
the resilience of mature LDES systems that can discharge for more than 24 hours. The
selected technologies, which include vanadium flow batteries and hydrogen-battery
hybrid systems, represent a crucial step towards achieving the U.S.'s clean energy goals.

Technical & Commercial Details

The awarded projects aim to commercialize a diverse range of LDES technologies.
Vanadium flow batteries, for instance, are particularly promising for grid-scale long-
duration storage due to their high safety, long operational lifespan, and the flexibility to
scale power and energy capacities independently. Hydrogen-battery hybrid systems offer
a versatile solution, combining hydrogen's high energy density with the fast response
capabilities of batteries, thereby addressing varied power demands. These technologies
are designed to complement the intermittency of renewable energy sources (such as
solar and wind) and to significantly enhance the reliability and resilience of the electricity
grid. The DOE's financial support acts as a critical catalyst, facilitating the smooth
transition of these early-stage or mature technologies from laboratory research to
demonstration, and ultimately to widespread commercial deployment.

Background & Industry Context

The accelerated integration of renewable energy in the U.S. has led to a surge in demand
for LDES solutions to maintain grid stability and reliability. LDES technologies enable
energy storage for durations ranging from several hours to multiple days, smoothing out
renewable energy output fluctuations, alleviating grid congestion, and providing critical
backup power during extensive outages. Through policies like the Infrastructure
Investment and Jobs Act, the DOE is strategically promoting the strengthening of
domestic manufacturing and accelerating the development and deployment of clean
energy technologies. This funding is an integral part of this national strategy, aiming to
establish the U.S. as a global leader in the LDES sector.



Future Outlook

The success of these demonstration projects will significantly pave the way for the
commercialization of LDES technologies. Proven technologies will create new investment
opportunities for utilities and developers across the U.S., further boosting the adoption
of renewable energy. Specifically, the demonstration of diverse technologies like
vanadium flow batteries and hydrogen hybrid systems will expand the options available
in the future energy mix, allowing for the deployment of storage solutions optimized for
specific regions and applications. The DOE's sustained support is expected to drive down
LDES technology costs, improve performance, and ultimately provide consumers with
access to more affordable and reliable clean energy, establishing a robust foundation for
a decarbonized grid.

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

demonstrations-lab-call

Collected: July 31, 2026 | Automated Research System (Gemini API)

https://www.energy.gov/cmei/oced/awarded-projects-long-duration-energy-storage-demonstrations-lab-call
https://www.energy.gov/cmei/oced/awarded-projects-long-duration-energy-storage-demonstrations-lab-call


#23 U.S. DOE Allocates $125 Million for Battery
Recycling and Reprocessing Under Infrastructure
Investment and Jobs Act

OVERVIEW

The U.S. Department of Energy (DOE) has allocated $125 million under the Bipartisan

Infrastructure Law for battery recycling, reprocessing, and collection initiatives. This

funding aims to boost consumer participation in recycling programs, enhance the

economics of battery recycling, and support the establishment of state and local
collection programs. The initiative strengthens domestic battery recycling

infrastructure, reducing reliance on critical mineral imports.

Published July 26, 2026  U.S. Department of Energy (DOE)  USA
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Key Findings

The U.S. Department of Energy (DOE) has allocated a substantial $125 million under the
framework of the Bipartisan Infrastructure Law for funding opportunities related to
battery recycling, reprocessing, and collection. This significant investment aims to
promote the efficient processing and resource recovery from end-of-life batteries,
ultimately bolstering the resilience of the domestic supply chain.

Technical & Commercial Details

This funding is designed to support the achievement of several key objectives:

**Boosting Consumer Participation**: The initiative seeks to increase public
engagement in battery recycling programs, aiming for higher collection rates of
batteries from consumer electronics and electric vehicles (EVs). This includes
strengthening recycling points and public awareness campaigns.

**Improving Recycling Economics**: Funding will support technological development
and infrastructure upgrades to enhance the cost-efficiency of battery recycling
processes, thereby establishing more economically viable business models. This
encompasses the development of more efficient crushing, sorting, hydrometallurgical,
and pyrometallurgical technologies.

**Establishing State and Local Collection Programs**: Support will be provided across
the U.S. to build state and local programs for the safe and efficient collection,
transportation, and storage of used batteries. This will address bottlenecks in the
initial stages of the supply chain and improve the utilization rate of recycling facilities.

These efforts are expected to accelerate the growth of the battery recycling industry,
supplying high-purity recycled materials (such as lithium, cobalt, nickel, and copper) to
the domestic market, thereby reducing reliance on critical minerals from abroad.



Background & Industry Context

The U.S. is experiencing an accelerating adoption of electric vehicles and a growing
demand for stationary energy storage systems fueled by renewable energy expansion.
Consequently, a massive volume of end-of-life batteries is projected in the coming years,
making the establishment of sustainable processing methods an urgent imperative.
Current recycling infrastructure is not yet scaled to meet this rapid increase in demand,
and the supply of critical minerals remains highly dependent on foreign sources. The
Bipartisan Infrastructure Law aims to address these challenges by supporting domestic
clean energy industries and enhancing supply chain resilience. The DOE's allocation is
therefore a concrete action to build a circular economy in the U.S. and accelerate the
transition to a sustainable future.

Future Outlook

This $125 million in funding will provide a significant impetus to battery recycling
innovation and infrastructure development across the U.S. As a result, more recycling
facilities are expected to be constructed, existing facilities' processing capacities will
increase, and new jobs will be created. Furthermore, the utilization of recycled materials
in new battery manufacturing could lead to reduced production costs, contributing to
improved price competitiveness for EVs and ESS. In the long term, this investment will
serve as a foundation for the U.S. to establish a more self-reliant and secure position in
the critical mineral supply chain, powerfully supporting the development of the clean
energy economy. The transition to a circular economy is crucial not only for
environmental protection but also for national economic security.

Source: https://www.energy.gov/cmei/vehicles/funding-selections-infrastructure-investment-and-jobs-
act-battery-recycling

Collected: July 31, 2026 | Automated Research System (Gemini API)

https://www.energy.gov/cmei/vehicles/funding-selections-infrastructure-investment-and-jobs-act-battery-recycling
https://www.energy.gov/cmei/vehicles/funding-selections-infrastructure-investment-and-jobs-act-battery-recycling


#24 U.S. VPP Policies Accelerate: Hawaii, Illinois, and
Michigan See New Deployments and Approvals

OVERVIEW

Q2 2026 witnessed significant advancements in Virtual Power Plant (VPP) and

Distributed Energy Resource (DER) supporting policies across the United States.

Hawaii initiated development of a VPP grid services program, while Illinois approved

VPP tariffs for ComEd and Ameren. DTE Electric proposed a residential battery VPP

pilot, offering incentives for utilizing existing battery systems, signaling a strong push

for enhanced grid flexibility and stability.

Published July 23, 2026  Smart Electric Power Alliance (SEPA)  USA



IN DEPTH

Key Findings

During Q2 2026, the policy environment supporting the deployment of Virtual Power
Plants (VPPs) and Distributed Energy Resources (DERs) saw significant advancements
across the United States. Specific developments in Hawaii, Illinois, and Michigan indicate
a growing recognition of VPPs as crucial tools for grid stabilization and renewable
energy integration.

Technical & Commercial Details

In Hawaii, the development of a VPP grid services program has commenced. This
program aims to integrate homes and commercial facilities equipped with solar panels
and battery storage to provide flexible capacity when the grid requires it. This is
expected to reduce the reliance on expensive peak power plants and enhance overall
grid reliability. In Illinois, VPP tariffs submitted by major utilities ComEd and Ameren
received approval. These tariffs enable customers to earn revenue by operating their
home or business DERs as part of a VPP, providing grid services to the utility. In
Michigan, DTE Electric proposed a residential battery VPP pilot program. This pilot offers
incentives to customers who connect their existing home battery systems to the VPP and
participate in demand response and other grid services. These programs collectively
establish the commercial and technical frameworks to maximize the potential of DERs,
building a more distributed and resilient power grid.

Background & Industry Context

As renewable energy integration expands, maintaining grid stability becomes a global
challenge. VPPs offer an effective solution by aggregating and controlling DERs, such as
home battery storage, EV chargers, and smart thermostats, to function as a single power
plant. This optimizes the supply-demand balance of electricity and alleviates grid
congestion during peak demand periods. State governments and regulatory bodies
across the U.S. are actively implementing policies and incentives to support VPPs and
DERs, driving grid modernization and decarbonization. These Q2 2026 advancements
reflect the U.S.'s commitment to accelerating the clean energy transition and building a
more robust and flexible electricity grid, aligning with international efforts to achieve
sustainable energy systems.



Future Outlook

The continuous evolution of VPP and DER support policies has the potential to
fundamentally transform the U.S. energy landscape. As more states adopt VPP programs
and refine existing regulatory frameworks, homeowners and businesses will gain direct
economic benefits from their DER investments, further accelerating adoption. This will
lead to improved overall grid efficiency and potentially reduce the need for new
centralized power plant construction. Furthermore, it enhances grid resilience during
outages and promotes energy independence for communities. The maturation of VPP
technology and policy is a critical step towards realizing a smart grid, with the potential
for nationwide, coordinated DER operations in the future. This decentralized approach to
energy management positions the U.S. to lead in leveraging technological innovation for
a sustainable and resilient energy future.

Source: https://sepapower.org/knowledge/vpp-and-supporting-der-policy-developments-q2-2026/
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#25 CATL and Changan Auto Unveil "Nevo A06,"
World's First Mass-Produced Sodium-Ion EV with
400km Range and 15-Minute Fast Charging

OVERVIEW

CATL and Changan Auto have launched the Nevo A06, the world's first mass-

produced sodium-ion electric vehicle. Powered by CATL's 45kWh 'Naxtra' sodium-ion

battery, it delivers over 400km range and 15-minute fast charging, alongside

exceptional cold-weather performance, retaining 93% capacity at -30°C and offering
three times the discharge power of LFP batteries in extreme cold. This breakthrough

significantly enhances EV practicality in challenging climates and boosts market

competitiveness by leveraging abundant sodium resources.

Published Published July 27, 2026  Impactful Ninja (Wikipediaの情報も統合)  China
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Background & Industry Context

While the electric vehicle (EV) market continues its rapid expansion, it has grappled with
considerable challenges, including volatile raw material prices, supply chain
vulnerabilities, and performance degradation in low temperatures. Lithium, a critical
component, is predominantly sourced from a limited number of countries, introducing
geopolitical risks to the supply chain. In response, global research and development
efforts in sodium-ion batteries, as a next-generation, lithium-independent battery
technology, have intensified. CATL has been a frontrunner in this domain, achieving
energy densities (175Wh/kg) closely approaching those of lithium iron phosphate (LFP)
batteries. The partnership with Changan Auto marks a crucial transition for this
technology, moving from laboratory research to mass production and practical
application, with the potential to profoundly reshape the broader EV industry.

Key Findings

Global battery leader CATL and Chinese automaker Changan Auto have jointly launched
the Changan Nevo A06, the world's first mass-produced sodium-ion electric vehicle (EV).
This groundbreaking EV is powered by CATL's proprietary 45kWh 'Naxtra' sodium-ion
battery, delivering a range exceeding 400km and an impressive 15-minute fast-charging
capability. This development is poised to challenge the current dominance of lithium-ion
batteries in the EV sector.



Technical & Commercial Details

The Naxtra sodium-ion battery, integrated into the Changan Nevo A06, directly
addresses a longstanding challenge for conventional EV batteries: cold-weather
performance. It exhibits exceptional resilience, retaining 93% of its capacity at an
extreme -30°C and delivering approximately three times the discharge power of
comparable lithium iron phosphate (LFP) batteries under such conditions. This
substantial performance improvement is critical for accelerating EV adoption in cold
climates, for example, in regions like Norway or Canada. Additionally, sodium's
significantly higher global abundance compared to lithium promises reduced raw
material costs and enhanced supply chain stability, ultimately boosting the EV's price
competitiveness. The Nevo A06's initial target market is the urban EV segment within
China, underscoring a strategic pivot towards battery technology diversification and
sustainability.

Future Outlook

The market introduction of the Changan Nevo A06 unequivocally validates the
commercial viability of sodium-ion EVs, foreshadowing an accelerated diversification
within the broader EV market. The inherent cost competitiveness and superior cold-
weather performance of sodium-ion batteries are poised to stimulate demand in entry-
level EV segments and cold-climate markets, thereby expanding the overall EV adoption
base. CATL has already committed significant investments to scale its sodium-ion battery
production lines, with capacity projected to expand substantially in the coming years.
This increase could exert downward pressure on lithium-ion battery prices and drive
holistic innovation across battery technology. Ultimately, sodium-ion batteries are
anticipated to play an indispensable role as a complementary or alternative technology
to lithium-ion batteries in the global energy transition, fostering a more robust and
geographically diversified energy storage landscape.

Source: https://impactful.ninja/worlds-first-mass-produced-sodium-ion-ev-charges-in-15-minutes/
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#26 CATL Launches "Tener BESS," World's First
Commercial Sodium-Ion Grid Storage System in
Germany, Boasting 15,000 Cycle Life and 30-Year
Warranty

OVERVIEW

Global battery leader CATL has launched 'Tener BESS,' the world's first commercially

verified sodium-ion battery energy storage system, in Germany. Boasting an

impressive 15,000-cycle lifespan and a 30-year warranty, this system signifies a major

leap for sodium-ion technology, with CATL investing $750 million to expand

production by 40GWh annually and planning 1GWh of shipments in China this year.

Published Published July 28, 2026  Energy-Storage.News (IndexBox, The Heraldの情報も統合)
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Background

The energy storage industry has recently grappled with escalating lithium-ion battery
raw material prices and geopolitical vulnerabilities within their supply chains. Sodium-ion
batteries emerge as a compelling, sustainable alternative, leveraging sodium—an
element far more abundant and cost-effective than lithium. In response to these
challenges, CATL has aggressively pursued research, development, and
commercialization of sodium-ion technologies, aiming to cultivate a resilient, lithium-
independent supply chain.

Key Findings

CATL, a global leader in battery manufacturing, has officially unveiled its pioneering
sodium-ion battery energy storage system (BESS), named 'Tener,' in Germany. Heralded
as the 'world's first actually verified sodium-ion energy storage solution,' the Tener BESS
sets a new benchmark with an exceptional 30-year long-term warranty and an impressive
15,000-cycle lifespan. This launch represents a significant milestone, marking the
transition of sodium-ion battery technology from laboratory-scale development to full-
fledged commercial operation.

Technical & Commercial Details

The Tener BESS is the culmination of CATL's extensive sodium-ion battery technology
advancements, engineered for high reliability and economic viability in grid-scale
applications. Its extended cycle life and long-term warranty are particularly attractive
features for investors and utility operators. CATL has committed a substantial investment
of 5 billion RMB (approximately $750 million USD) to significantly expand its sodium-ion
production lines, adding 40GWh of annual manufacturing capacity. This strategic
investment is designed to rapidly address anticipated market demand and further
enhance cost competitiveness. Initial commercialization plans include shipping 1GWh of
Tener BESS within China in 2026. Notably, the sodium-ion cells within Tener achieve an
energy density of 175Wh/kg, a performance level that positions them almost on par with
existing lithium iron phosphate (LFP) batteries, establishing Tener as a formidable
competitor.



Industry Context & Strategic Implications

The introduction of Tener BESS in Germany not only accelerates Europe's clean energy
transition but also significantly diversifies options within the global battery market. This
technology holds particular strategic importance for nations vulnerable to critical mineral
supply risks, offering a pathway to enhanced energy self-sufficiency and national security
by reducing reliance on lithium. CATL's move underscores a broader industry shift
towards more sustainable and geopolitically stable energy storage solutions.

Future Outlook

CATL's Tener BESS is poised to establish new benchmarks in the global battery energy
storage market. Its compelling combination of cost competitiveness, inherent safety, and
extended lifespan is expected to accelerate its adoption across a diverse array of
applications, including large-scale grid storage, seamless integration of renewable
energy sources, and robust industrial backup power. The substantial expansion of CATL's
production capacity will likely drive further cost reductions and widespread adoption of
sodium-ion batteries, potentially intensifying competition within the broader lithium-ion
battery market. Moreover, the advancement of this technology could unlock new
opportunities for resource-rich nations in the Global South to participate in the battery
value chain using non-lithium resources, thereby fundamentally redefining energy
geopolitics. The successful deployment of Tener BESS will significantly propel the
transition towards a more diverse, resilient, and sustainable global energy system,
fostering long-term energy independence.

Source: https://www.energy-storage.news/inside-the-container-looking-at-catls-sodium-ion-teners-
specs/
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#27 U.S. Virtual Power Plants Scale to Gigawatts: Tesla,
Sunrun, and Google Lead National Expansion

OVERVIEW

An analysis of commercial activities from 2024 to 2026 reveals the rapid expansion of

Virtual Power Plants (VPPs) in the U.S., evolving from regional programs to

nationwide, gigawatt-scale initiatives. A 16,000MW (16GW) national VPP project,

spearheaded by a partnership among Tesla, Sunrun, and Renew Home, is underway,

alongside Google's pioneering commitment to fund 100MW of new VPP capacity

annually. These developments underscore a strategic shift towards leveraging

distributed energy resources for enhanced grid flexibility and resilience.
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Key Findings

An analysis of commercial activities between 2024 and 2026 has revealed the rapid
growth of Virtual Power Plants (VPPs) in the United States. VPPs have evolved from
regional programs into national, gigawatt-scale initiatives, spearheaded by major players
like Tesla, Sunrun, and Renew Home, with a collective 16GW project underway.
Furthermore, Google has launched a pioneering effort to fund 100MW of new VPP
capacity annually, accelerating investment and innovation in this sector.

Technical & Commercial Details

VPPs are sophisticated technologies that remotely aggregate and optimize Distributed
Energy Resources (DERs) such as rooftop solar, battery storage systems, smart
appliances, and electric vehicle (EV) chargers through advanced software platforms. This
enables these individual resources to operate collectively as if they were a single power
plant, providing various services to the grid, including peak demand shaving, frequency
regulation, and transmission congestion relief. The 16GW national VPP project, a
partnership between Tesla, Sunrun, and Renew Home, integrates home batteries and
solar systems to offer widespread grid support. Google's initiative, on the other hand,
focuses on fostering innovation and market diversity by targeting early-stage VPP
projects and new technology development. Regional grid operators, such as the
California Independent System Operator (CAISO), are also recognizing the crucial role
VPPs play in grid stabilization and are developing appropriate market mechanisms. This
blend of established energy players and tech giants underscores the transformative
potential of VPPs.



Background & Industry Context

In the U.S., as renewable energy adoption accelerates, concerns about grid variability
have grown, making VPPs an effective solution to enhance grid reliability and resilience.
The transition from traditional centralized generation to a distributed energy system is
essential for modernizing the grid and achieving decarbonization targets. Moreover, with
increasing extreme weather events due to climate change, VPPs provide backup power
to local communities during outages, improving disaster resilience. The entry of major
technology and energy companies into the VPP market signals the substantial
commercial potential of this technology, driving capital influx and accelerating
technological innovation. This shift represents a fundamental change in how electricity is
generated, managed, and consumed.

Future Outlook

The U.S. VPP market is projected for continued substantial growth. Maturing technology,
strengthening policy support, and increasing consumer interest in DERs will be key
drivers of this expansion. VPPs will become powerful tools for grid operators to enhance
flexibility, reduce operational costs, and facilitate the integration of renewable energy.
Simultaneously, homeowners and businesses will gain greater opportunities to generate
revenue from their DER investments and reduce energy costs, enjoying significant
economic benefits. With companies like Google entering the field, VPPs will leverage AI
and machine learning for more advanced optimization, further boosting their efficiency
and impact. VPPs are expected to expand their role as a critical pillar for achieving a
smart, sustainable, and resilient future power grid, offering a decentralized model that
empowers communities and leverages local resources.

Source: https://enkiai.com/nuclear/tesla-energy-storage-2026-515-mw-caiso-program/
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#28 U.S. DOE Advances Underground Thermal Energy
Storage (UTES) as Key Long-Duration Geothermal
Solution

OVERVIEW

The U.S. Department of Energy (DOE) is spotlighting Underground Thermal Energy

Storage (UTES), a geothermal technology that stores thermal energy beneath the

earth's surface, as a crucial long-duration energy storage solution. Specifically, "Cold

UTES" systems inject cold water underground and retrieve it as needed to offset peak
cooling demands for energy-intensive operations like data centers, thereby reducing

strain on the electricity grid. This technology is expected to play an indispensable role

in future energy infrastructure by providing both stable baseload supply and cooling

demand management.
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Key Findings

The U.S. Department of Energy (DOE) is actively promoting Underground Thermal Energy
Storage (UTES), a geothermal technology that stores thermal energy underground, as a
vital long-duration energy storage solution for future energy infrastructure. The DOE
particularly emphasizes the potential of "Cold UTES" systems to efficiently manage peak
cooling demands from energy-intensive facilities such as data centers.

Technical & Commercial Details

UTES utilizes heat exchangers and underground aquifers or rock formations to store and
release thermal energy on seasonal or diurnal cycles. In a Cold UTES system, cold water is
injected and stored underground during cooler periods, such as winter or nighttime. This
stored cold water is then extracted during summer or daytime peak cooling demands to
cool facilities. This significantly reduces electricity consumption from the grid and lowers
energy costs associated with cooling. Data centers require substantial cooling power
year-round, and their energy consumption is steadily increasing. Cold UTES offers an
innovative solution that can reduce the cooling load for such facilities, combining it with
power from renewable energy sources to lessen reliance on the grid and optimize
operational costs. This technology is expected to relieve stress on traditional power grids
and enhance overall grid stability and efficiency.

Background & Industry Context

As global energy demand rises, the cooling loads of energy-intensive infrastructures like
data centers pose significant challenges to electricity grids. Concurrently, the increasing
integration of renewable energy sources amplifies the need for long-duration energy
storage due to their intermittency. Geothermal energy storage is one of the few
technologies capable of providing large-scale, long-duration energy storage, ranging
from several hours to many months. The DOE aims to diversify energy sources and
enhance energy security through the development and deployment of clean energy
technologies, and UTES is positioned as a core element of this strategy. Particularly in the
U.S., with its abundant geothermal resources, the potential of geothermal technology is
vast and is expected to contribute to national energy self-sufficiency.



Future Outlook

Further research, development, and demonstration projects for UTES technology are
essential to enhance its commercial viability. Continued DOE support will contribute to
improving system efficiency, reducing installation costs, and expanding applicability
across a wider range of regions. In the future, Cold UTES could be utilized for cooling
demand management in diverse sectors beyond data centers, including large
commercial buildings, district heating and cooling systems, and agricultural facilities.
Furthermore, combining it with Hot UTES systems, which store high-temperature heat,
could stabilize overall regional energy supply and further reduce reliance on fossil fuels.
UTES is expected to expand its role as a critical technology for maximizing the utilization
of renewable energy and building a more sustainable and resilient energy future,
offering a strategic pathway to decarbonization.

Source: https://www.energy.gov/hgeo/geothermal/geothermal-energy-storage

Collected: July 31, 2026 | Automated Research System (Gemini API)
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#29 Home Batteries Unlock Significant Economic Value
via VPPs and Record Rebates, Creating New Revenue
for Homeowners

OVERVIEW

In 2026, the economic value of home batteries underwent a transformative shift,

driven by virtual power plant (VPP) programs and record-setting state-level rebates.

VPPs aggregate thousands of home batteries into a single, dispatchable energy

resource, generating income for homeowners by supplying power during grid stress.
This empowers households to evolve from mere energy consumers into crucial

participants supporting the electricity grid, contributing to the development of a

more sustainable energy system.
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Key Findings

In 2026, the economic value of home batteries dramatically increased due to two primary
factors: the widespread adoption of Virtual Power Plant (VPP) programs and the
provision of record-setting state-level rebates. This empowers homeowners to derive
new revenue streams from their installed battery systems, fundamentally changing the
dynamics of energy consumption.

Technical & Commercial Details

VPPs are technologies that aggregate and control thousands of Distributed Energy
Resources (DERs), particularly home batteries, through advanced software platforms.
When the grid is stressed during peak demand or unexpected outages, VPPs can
dispatch power from these home batteries back to the grid, contributing to stabilization.
For providing this service, homeowners receive direct compensation from utilities or VPP
operators. Furthermore, generous rebate programs implemented in many states
significantly reduce the upfront cost of home battery installation, shortening the payback
period for investments. For instance, some regions offer rebates ranging from several
thousand dollars up to $16,000, which lowers the economic barrier to battery adoption.
This combination of economic incentives encourages consumers to become
"prosumers," not just consuming electricity but also actively contributing to its supply.

Background & Industry Context

The expansion of renewable energy integration poses challenges of variability to the
electricity grid. Traditional grids were designed around stable supply from centralized
large-scale power plants. However, with the increasing penetration of intermittent
sources like solar and wind, balancing supply and demand has become more complex. In
this context, VPPs are gaining attention as an innovative solution to bring flexibility and
resilience to the grid. Through VPPs, home batteries can store and release electricity as
needed, contributing to grid stability and alleviating grid load during peak demand. This
is also expected to reduce the need for expensive power plant operation and curtail
investment in transmission infrastructure. In the U.S., policies such as the Bipartisan
Infrastructure Law are actively promoting the deployment of DERs and VPPs, making
them a cornerstone of the energy transition.



Future Outlook

The increasing economic value of home batteries is expected to accelerate further. The
expansion of VPP programs and continued rebates will incentivize more homeowners to
install battery systems, further promoting the widespread adoption of distributed energy
systems. In the future, VPPs are anticipated to play a larger role in electricity markets,
contributing to the energy independence of local communities. Moreover, with the
proliferation of EVs, the development of Vehicle-to-Grid (V2G) technology, which
integrates EV batteries into VPPs, is also progressing. This could allow home batteries
and EV batteries to work in conjunction, forming even more powerful distributed energy
resources. This movement will be a crucial driving force in accelerating the transition
towards a consumer-centric, more sustainable, and resilient energy system.

Source: https://www.exliporcpower.com/news/your-home-battery-can-now-pay-you-how-vpp-programs-

and-16-000-rebates-are-creating-a-two-way-revenue-376159.html
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#30 CATL's H1 2026 Revenue from Energy Storage
Surges to 19.23%, Secures 60GWh Supply Deal with
HyperStrong

OVERVIEW

According to CATL's H1 2026 report, its energy storage system (ESS) battery business

accounted for 19.23% of total revenue, a significant increase from 15.88% in H1 2025.

This rapid growth in its ESS division is further underscored by a 60GWh framework

supply agreement announced with Chinese system integrator HyperStrong. This deal
is positioned as a turning point for sodium-ion battery industrialization, solidifying

CATL's leadership in the burgeoning energy storage market.

Published July 27, 2026  Energy-Storage.News  China
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Key Findings

According to the H1 2026 report from CATL, the world's largest battery manufacturer,
revenue generated from its Energy Storage System (ESS) battery business surged to
19.23% of its total revenue, a significant increase from 15.88% in the first half of 2025.
This impressive growth highlights CATL's strengthening leadership in the ESS market.
Furthermore, the company announced a landmark 60GWh framework supply agreement
for ESS batteries with HyperStrong, a prominent Chinese system integrator.

Technical & Commercial Details

CATL's robust growth in the ESS sector is testament to its successful commercialization
and large-scale deployment of diverse battery technologies, particularly sodium-ion
batteries. The 60GWh supply deal with HyperStrong underscores the explosive demand
in the grid-scale energy storage market and CATL's substantial supply capability. This
contract is critically important for accelerating renewable energy integration and grid
modernization in China. Notably, this agreement is positioned as a "turning point" for
the industrialization of sodium-ion batteries, paving the way for the widespread
adoption of this more affordable and resource-independent technology as a large-scale
energy storage solution, complementing traditional lithium-ion batteries. CATL continues
to deliver products that meet the highest industry standards for safety, cycle life, and
energy density across its portfolio.

Background & Industry Context

As the global clean energy transition accelerates, the increasing deployment of variable
renewable energy sources like solar and wind power is dramatically driving demand for
large-scale energy storage systems to stabilize electricity grids. China, a global leader in
renewable energy deployment, views grid stabilization as a critical pillar of its national
strategy. Historically, the ESS market has been dominated by lithium-ion batteries, but
challenges such as fluctuating raw material prices, geopolitical risks in supply chains, and
the uneven distribution of resources have emerged. Sodium-ion batteries, utilizing the
more abundant sodium, are gaining attention as a promising solution to these issues,
with strong support from the Chinese government for their development and
deployment. CATL's ESS business growth and the significant contract with HyperStrong
demonstrate the market's acceptance and the technology's established reliability.



Future Outlook

The continuous growth of CATL's ESS business and the securing of major contracts
suggest that the company will continue to play a central role in the future energy
storage market. The industrialization of sodium-ion batteries, in particular, is expected to
transform the cost structure of the overall ESS market, potentially accelerating renewable
energy adoption in more countries and regions. The widespread deployment of this
technology will enhance grid flexibility and resilience, further reducing reliance on fossil
fuels. Moreover, technological innovation and large-scale deployment by leading
companies like CATL are expected to stimulate competition among other battery
manufacturers, contributing to the overall advancement of energy storage technologies.
This momentum will accelerate the pace of the global energy transition, paving the way
for a more sustainable and resilient future for energy supply worldwide.

Source: https://www.energy-storage.news/energy-storage-generates-nearly-20-of-catls-revenues-in-first-

half-of-2026/
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#31 Australian Vanadium Submits Phase 2 Proposal for
500MWh Kalgoorlie Vanadium Flow Battery to WA
Government

OVERVIEW

Australian Vanadium (AVL) and its subsidiary VSUN Energy have submitted a Phase 2

proposal to the Western Australian government for the Kalgoorlie Vanadium Battery

Energy Storage System (VBESS). This proposal outlines the construction, ownership,

and operation of a 500MWh vanadium flow battery in the Eastern Goldfields. The
project aims to provide stable power supply for local mining and industrial operations

and facilitate renewable energy integration, poised to play a crucial role in Western

Australia's energy transition.
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Key Findings

Australian Vanadium (AVL), a prominent Australian resources company, along with its
wholly-owned subsidiary VSUN Energy, has submitted a Phase 2 proposal to the Western
Australian government for the Kalgoorlie Vanadium Battery Energy Storage System
(VBESS). This proposal aims to construct, own, and operate a large-scale 500MWh
vanadium flow battery system in the Eastern Goldfields region, representing a significant
step towards decarbonizing and stabilizing Western Australia's electricity grid.

Technical & Commercial Details

The proposed Kalgoorlie VBESS leverages vanadium flow battery (VFB) technology,
which allows for independent scaling of power and energy capacity. Its 500MWh storage
capacity is particularly crucial for ensuring a reliable power supply to regional mining
operations and other industrial activities. The system will complement the variability of
renewable energy sources, especially solar and wind, and address peak grid demands,
thereby enabling a stable baseload power supply. VFBs have a significantly lower fire risk
compared to lithium-ion batteries and boast a long lifespan of several thousand cycles,
making them highly cost-efficient for long-term operation. The project is expected to
contribute to Western Australia's clean energy goals by facilitating renewable energy
integration and reducing reliance on fossil fuels. Furthermore, by utilizing local vanadium
resources, it aims to localize the supply chain and return economic benefits to the
region.



Background & Industry Context

Western Australia, rich in mineral resources and vast solar and wind potential, often faces
challenges in supplying power to its remote mining and industrial areas, which are
typically high-cost and reliant on diesel generation. As part of its energy transition policy,
the state government is accelerating renewable energy adoption and seeking sustainable
and economical power solutions. Vanadium flow batteries are gaining attention as a
compelling alternative to lithium-ion batteries for such long-duration energy storage
applications. AVL is also involved in a vanadium mining project in Western Australia,
suggesting this VBESS proposal is part of a broader strategy to integrate the entire value
chain from vanadium mining to battery manufacturing and operation. This contributes to
regional economic revitalization and the establishment of a domestic supply system for
critical minerals.

Future Outlook

Should the Phase 2 proposal for the Kalgoorlie VBESS project be approved, it will
significantly accelerate the construction of large-scale energy storage infrastructure in
Western Australia. This project will not only enhance regional grid stability but also
promote the decarbonization of the mining sector, potentially serving as a model for
other industries to adopt sustainable energy solutions. AVL, by combining its vanadium
supply sources with VSUN Energy's storage solutions, is expected to establish a vertically
integrated business model, enhancing its competitive advantage in the market. In the
long term, the wider adoption of VFB technology is anticipated to strengthen Australia's
overall energy security and play a crucial role in its clean energy transition. This initiative
will also contribute to the diversification of global energy storage technologies, fostering
innovation and resilience.

Source: https://www.tradingview.com/news/smallcaps:649526ecf094b:0-australian-vanadium-submits-
kalgoorlie-battery-proposal-for-wa-government-approval/
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#32 Spain Allocates €165 Million to Pumped Hydro
Projects, Portugal Targets 5GW Pumped Hydro
Capacity by 2040

OVERVIEW

The Iberian Peninsula is set to significantly bolster its long-duration energy storage

capabilities following dual announcements on July 23, 2026. Spain has committed

€165 million from the EU's NextGenerationEU fund to seven pumped hydro energy

storage (PHES) projects, adding 2.1GW of capacity and 21GWh of storage.
Concurrently, Portugal launched its inaugural National Energy Storage Strategy,

establishing a legally binding goal to increase its PHES capacity from 3.6GW to 5.0GW

by 2040, signaling robust government-backed expansion in the region's energy

infrastructure.
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Background

The European Union's ambitious goal of achieving carbon neutrality by 2050 hinges on
the extensive deployment of renewable energy sources, which in turn demands robust,
large-scale energy storage solutions. Spain and Portugal, leveraging their rich solar and
wind resources, have been at the forefront of renewable energy integration. However,
the inherent intermittency of these sources presents significant challenges to grid
stability and reliability. EU recovery initiatives, such as NextGenerationEU, are
strategically channeling investments to mitigate these issues. Pumped Hydro Energy
Storage (PHES) is considered a cornerstone of the EU's energy transition strategy, owing
to its proven capabilities for long-duration, large-scale storage, high operational
efficiency, and extended lifespan. The recent policy shifts in both Iberian nations are fully
congruent with broader EU objectives of enhancing regional energy self-sufficiency and
phasing out fossil fuel dependency.

Key Findings

July 23, 2026, marked a pivotal day for Long-Duration Energy Storage (LDES) in the
Iberian Peninsula with a series of major announcements. The Spanish government
confirmed the allocation of €165 million from the EU's NextGenerationEU recovery plan
to seven distinct pumped hydro energy storage (PHES) projects. These initiatives are
projected to collectively contribute 2.1 GW of new generation capacity and
approximately 21 GWh of energy storage. Simultaneously, Portugal introduced its
inaugural National Energy Storage Strategy, which includes a legally binding
commitment to increase its pumped hydro capacity from the existing 3.6 GW to 5.0 GW
by 2040. These parallel developments emphatically demonstrate both Spain's and
Portugal's strategic resolve to accelerate renewable energy integration and enhance grid
resilience.



Technical & Commercial Details

Pumped Hydro Energy Storage (PHES) is a mature and widely deployed technology that
stores potential energy by leveraging gravitational force. Water is pumped from a lower
reservoir to an upper reservoir during periods of surplus electricity generation or low
demand. When electricity demand rises, the stored water is released, flowing back
through turbines to generate power. The €165 million allocated to Spain will finance
seven large-scale PHES projects, designed to deliver a combined 2.1 GW of generation
capacity and 21 GWh of energy storage. This expansion is critical for mitigating the
inherent variability of solar and wind power, thereby significantly enhancing grid stability
and flexibility. Portugal's National Energy Storage Strategy, by targeting a 5.0 GW PHES
capacity by 2040, establishes a foundational framework for substantially increasing the
share of renewable energy in its national grid. Both nations' strategies are underpinned
by a shared understanding that LDES is paramount for optimizing renewable energy
integration and bolstering energy security.

Future Outlook

The considerable investment and precise target-setting by Spain and Portugal in
pumped hydro storage send a robust signal, poised to accelerate the broader adoption
of LDES technologies. Upon the successful commissioning of these projects, both
nations' electricity grids are anticipated to achieve enhanced stability, facilitating even
deeper integration of renewable energy sources. Portugal's decision to establish a legally
binding target is particularly noteworthy, as it signifies long-term policy consistency and
provides a compelling incentive for private sector investment. Looking ahead, the Iberian
Peninsula is expected to emerge as a global archetype for constructing advanced energy
systems that seamlessly integrate large-scale renewables with LDES. This strategic move
will not only propel Europe's clean energy transition but also mark a critical
advancement towards a future where renewable energy constitutes the predominant
source of power generation.

Source: https://agaicpower.com/blogs/news/spain-portugal-3-5gw-pumped-hydro-ldes-iberian-policy-
analysis-2026
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#33 Boston Region Plans 500MW Battery Storage
Project Anticipating $40M Local Revenue, Q1 BESS
Deployments Hit Record 9.7GWh

OVERVIEW

In Q1 2026, battery energy storage system (BESS) deployments reached a record

9.7GWh, marking a 32% year-over-year increase. Amidst this surge, the Boston area is

planning a substantial 500MW battery storage project, projected to generate $40

million in local revenue. This initiative will bolster grid stability and facilitate
renewable energy integration, while also significantly contributing to the local

economy.
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Key Findings

The first quarter of 2026 saw Battery Energy Storage System (BESS) deployments reach
an unprecedented 9.7GWh, marking a record-breaking quarter with a 32% increase year-
over-year. Within this booming market, the Boston region is planning a massive 500MW
battery storage project, which is projected to generate $40 million in local revenue. This
project will play a critical role in stabilizing the electricity grid and promoting the
integration of renewable energy sources.

Technical & Commercial Details

The 500MW battery storage project is designed to provide diverse grid services,
including supplying power during peak demand, smoothing out fluctuations from
renewable energy sources, frequency regulation, and alleviating transmission congestion.
A BESS of this magnitude will significantly enhance regional power supply reliability and
reduce the risk of outages. Technically, it will primarily utilize lithium-ion batteries, with
sophisticated Battery Management Systems (BMS) and Energy Management Systems
(EMS) optimizing charging and discharging cycles. During the construction phase, the
project will create employment opportunities for local businesses and workers. Post-
operation, it will generate sustained economic benefits for the region through property
tax revenues and demand for related services. The projected $40 million in revenue
highlights the multifaceted advantages that clean energy infrastructure investments can
bring to local communities, extending beyond just environmental benefits to tangible
economic impacts.



Background & Industry Context

In the United States, the deployment of renewable energy is rapidly advancing, driven by
climate change mitigation efforts and the pursuit of energy independence. However, as
intermittent sources like solar and wind constitute a larger share of the energy mix,
maintaining grid stability becomes a significant challenge. BESS is one of the most
effective solutions to this issue, flexibly storing and releasing electricity to bridge the gap
between generation and demand. In the New England region, including Boston, grid
congestion in dense urban areas is a persistent problem, and BESS is expected to
complement transmission infrastructure upgrades. Federal and state clean energy
policies, such as investment tax credits and capacity market incentives, are fueling
investment in BESS projects. The record deployment figures for Q1 2026 clearly indicate
that this market is transitioning from an early pilot phase to large-scale commercial
deployment.

Future Outlook

The 500MW battery storage project in the Boston region will serve as a model for similar
infrastructure developments in other U.S. metropolitan areas. BESS deployment is
expected to accelerate further, becoming an indispensable component for grid
decarbonization and resilience enhancement. As battery technology costs decrease and
performance improves, and with the commercialization of Long-Duration Energy Storage
(LDES) solutions, the scope of BESS applications will likely expand even further. The dual
benefits of economic gains for local communities and grid stabilization will boost public
support for BESS projects, attracting further investment. This momentum will serve as a
crucial accelerator for achieving U.S. clean energy goals and is expected to contribute to
the construction of a smarter, more sustainable power infrastructure nationwide.

Source: https://news.constructconnect.com/boston-area-battery-storage-project-would-deliver-500mw-
and-40m-in-local-revenue
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