From the Forest of Yanbaru to the World -
A Japanese Island’s Blueprint for the Future of

Energy and Resilience
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Redox Flow Battery &)
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Redox flow battery installed in Kunigami Village



"-I'he “redox flow-battery,” often called a water battery,is-a safe storage
battery using aqueous solutions, with its fundamental principles
developed by NASA in the United States.
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Unlimited cycle life A storage battery with a lifespan exceeding 20 years—more than double that of lithium-ion batteries

Highly safe Long life Highly expandable
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Lithium-ion batteries also offer superior environmental performance with less concern about future dispos
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CLIMATE CHANGE CONFERENCE

Redox Flow Battery Announced at UNFCCC COP29
Water-Based Storage Battery: Absolutely Non-Flammable, Over Twice the
Lifespan of Lithium-lon Batteries




Mr. Naomi Hirose, former Vice Chairman of Tokyo Electric Power Company (currently Vice
Chairman of the World Energy Council), and
Mr. Taro Kono, Member of the House of Representatives for the Liberal Democratic Party,

also delivered supportive speeches in English at the COP Climate Change Conference.
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HIROSE Naomi b st oo - KONO Taro minister for bigital Transformation

Water Battery Introduced at COP29
A water-based storage battery: Absolutely non-flammable, with over

twice the lifespan of lithium-ion batteries




Reasons for Adopting Redox Flow Batteries

The primary reasons for adopting redox flow batteries in this project
are their outstanding safety and long service life. Redox flow batteries,
which use aqueous solutions as electrolytes, eliminate the fire risk
associated with lithium-ion batteries—a growing concern in recent
years—enabling safe operation. Furthermore, their lifespan of over 20
years contributes to the long-term stable operation of the facility,
compared to lithium-ion batteries that typically last only 10 to 15 years

even with subsidies.



Redox Flow Battery

Density (Wh/kg)

Item . Lithium-ion Batte NAS Batte Lead-acid Batte
€ (Vanadium Electrolyte) Y Y Y
Redox Flow S . -
Battery Type (Vanadium Electrolyte) Lithium-ion NAS Battery Lead-acid Battery
Structural Materials Li-ion-containing metal oxide / . L
(Cathode/Anode) VIon/V Ion Carbon Sulfur / Sodium Lead Dioxide / Lead
Theoretical Energy 100 392-585 786 167

© (Over 20 years, suitable for long-term

O (Approx. 10 years / 7,000

O (Approx. 10 years / 4,500

O (15-17 years / approx. 3,000

purability u(;ezlnlimited cycle count cycles) cycles) cycles)
) . . ) . L x (Requires high-temperature A (Dilute sulfuric acid and lead
Safety © (No fire/explosion risk, flame-retardant) x (Risk of ignition) operation at 300°C) are hazardous)

Environmental

© Recyclable (Can be used semi-

A (Requires disposal after 10-15
years, difficult to recycle, high

A\ (Specialized disposal required

A (Contains hazardous metals,
treated as industrial waste)

based on time usage)

Performance permanently, low disposal cost) disposal costs) due to high-temperature operation)
- © (Scalable to larger sizes; output/capacity | © (Scalable to large sizes, . A (Not suitable for large-scale

Scalability flexible via modules) expandable via modules) O (Scalable to larger sizes) applications)
©Long-duration support (24-hour

Charge/Discharge charge/discharge possible) - . — . . .

Time o Simultaneous charging and discharging © (High-speed compatible) © (High-speed compatible) A (Time constraints apply)
possible

Output O (High output possible at 1/10 or less © (High output) O (Short-term high output) O (Short-term high output)

Battery unit: 85% /

Charge/Discharge Battery unit: 75% ./ o _ono
Efficiency System: 70% Approx. 95% System: 75% 80-90%
. . Circulation pump PCS
Major Equipment PCS Water-cooled system Heater None
Resource constraints | A (Vanadium) x (Lithium) x (Sodium) O (Lead is recyclable)

Features
(Advantages/Disadvan
tages)

- © Unlimited charge/discharge cycles -
- O Twice the lifespan of lithium-ion -

- © Uses flame-retardant aqueous solution
- © Unlimited charge/discharge cycles-

- © Unlimited cycle count

- (Ideal for arbitrage)

- oUltimate safety

- ©Unlimited charge/discharge cycles-

- ©High resource recycling performance-
- ©High scalability for large systems-

- X Low Energy Density

- xOverall high cost

©High efficiency-

©Compact and lightweight-
xSafety concerns (fire risk) -

x Significant resource
constraints-

xDisposal risk

xHigh insurance premiums

x Replacement risk after about
15 years

xPerformance Varies Widely by
Manufacturer - Battery
Evaluation Risk

xGeopolitical risk

X Maintenance risk
x0ne-cycle-per-day regulation
xFire Service Act Hazardous
Materials Regulations

- OHigh Efficiency-

- OHigh output-

- xRequires high-temperature
maintenance (300°C)- xHigh
safety risk-

- xRequires maintenance

- xSafety manager cost risk

- xDisposal risk

- xHigh insurance premiums

- ©Domestic recycling possible -
-  OLow cost-

- xShort lifespan-

- xHazardous Substances-
- xHigh self-discharge




Ensures scalability through two types of combinations
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Incidents of lithium-ion battery fires are

occurring frequently worldwide.
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L v . .. Saitama Institute of Technology Takes on Research into
dE FHETHFAZ Redox Flow Batteries, Suitable for Renewable Energy
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What is the purpose of the introduction- 3 E a4t
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What is the “funding system that strategically combines the Corporate Hometown Tax

Contribution Program”?
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What is the “funding system that strategically combines the Corporate Hometown Tax

Donation Program”?

The Corporate Hometown Tax Donation System (Regional Revitalization Support Tax System)
allows corporations to receive a tax credit of up to approximately 90% of their donation amount
against corporate taxes when donating to local governments' regional revitalization projects.
This project combines this system with subsidies from the Ministry of the Environment,
enabling the introduction of necessary facilities while minimizing the financial burden on
municipalities.

As a result, funds from the hometown tax donations are directly utilized to enhance the disaster
prevention capabilities of roadside stations.




Whatis the “funding system that strategically combines the corporate version of the hometown tax
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(@ Secured ¥50 million in regional resilience subsidies from the Ministry of
the Environment Approximately 1/2




(@ Received approximately ¥120 million in corporate hometown tax
| donations from two Tokyo-based companies.

~

Z

I
(@ Secured ¥50 million in regional resilience grants from the Ministry of
| the Environment
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Improving Energy Self-Sufficiency and Fundamental Enhancement of Disaster Prevention Capabilities.

This project aims to achieve energy self-sufficiency for roadside station facilities and promote local production
and consumption of renewable energy by integrating solar power generation equipment with redox flow batteries
installed at the roadside station.

This contributes to improving the region's energy self-sufficiency rate. By covering part of the roadside station's
electricity needs with renewable energy, the self-sufficiency rate is enhanced.

Fundamental Enhancement of Disaster Prevention Capabilities: The combination of redox flow batteries and solar
power enables roadside stations to operate as environmentally conscious facilities during normal times while
functioning as regional disaster prevention hubs during emergencies.

Even during power outages, the electricity stored in the batteries and generated by solar power enables the
roadside station to maintain its function as an evacuation shelter (including power supply for communication
devices). The adoption of redox flow batteries, which absolutely cannot catch fire or ignite, represents a

“fundamental enhancement” that significantly increases safety during disasters.



Addressing New Challenges: BCP Preparedness and Pineapple Utilization

As a concept base for disaster-preparedness roadside stations, the facility will serve as a field for demonstration experiments.
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Introducing our diverse business activities

Through product development for roadside stations, we manufacture and sell items like

pineapple cakes using locally grown pineapples. This also creates employment opportunities,
including part-time positions.




Presenting our track record of activities related to diversified business development

Non-Standard Pineapple Cake

The Anba settlement is a region renowned for its pineapple production. Here, “Yanbaru Pineapple Hill Anba” focuses
on the large amount of non-standard pineapples that cannot be sold in the market due to typhoons and climate issues,
as well as the waste of leftover crowns from processing.

We have successfully created a major cycle through a sixth-
sector industrialization support project. This involves
reducing food loss of pineapples—a specialty product of the
Anba settlement—processing them by local residents, and
delivering them directly to consumers.

Currently, to expand this small cycle into a larger one, we
are aiming to increase production facilities and achieve OEM
production by outsourcing and contracting production
operations to enhance productivity.

Pineapple-fed Paiton Pork “Minced Pork Set Meal”

Have you heard of “Paiton pork”? It's a variety of the popular Okinawan brand pork “Agu
pork” raised on feed containing pineapple. Its meat has 5% more marbling than regular pork,
and its fat has a lower melting point, causing it to melt instantly in your mouth. This results
in a high-quality pork prized for its rich umami and sweetness.
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Integration of Energy Measures and Regional Development Initiatives

This project aims to simultaneously achieve two objectives: decarbonization through the use of
clean energy during normal times by installing redox flow batteries and solar power generation
equipment at roadside stations, and strengthening regional resilience by securing power supply
during disasters. By establishing roadside stations as disaster prevention hubs, it directly
contributes to ensuring regional safety and security and protecting the livelihoods of local
residents.
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Information Dissemination Methods: Hosting Nationwide Local

Government Study Tours Centered on the Sustainable Village

Council
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- Prime Star Co., Ltd. also provides business explanations.










1 NHK, the Okinawa Times, and other media outlets

also participated in the inspection tour.




https://primestar.box.com/s/68k1w0c0g38zs2ayved684h9rsjpm4ch
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Frequency of facility usage for events and feedback/opinions from residents.
Municipalities and leasing companies nationwide have begun visiting for inspections.
On July 28th, 20 members of the Kumamoto Prefectural Assembly visited for an
inspection.
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This time, conversely, Kunigami
Village decided in October to conduct
aninspection of Kumamon's tourism
strategy. Exchange between
municipalities is progressing.
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Enhancing the functionality of existing glamping facilities
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About the Regional Future Project Supported by Keio University Graduate School of
Media Design and Prime Star
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Yano Research Institute announced its survey findings on the global
stationary energy storage system (ESS) market outlook on September 8,
2025. It forecasts global ESS shipment capacity will reach 735 GWh by
2033.Amid the global expansion of renewable energy adoption, demand for
stationary ESS is growing. This is driven by the need to stabilize grid power
by absorbing output fluctuations and to ensure resilience during emergencies.
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