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T ! A New Chapter for Vanadium

From infrastructure to energy storage to transportation

Steel Infrastructure

1 Vanadium transformed modern construction — stronger rebar, bridges, and
skyscrapers built to last.

Grid Energy Storage

2 Vanadium flow batteries are reshaping how grids store renewable energy at
scale, safely and durably.

Heavy Transport Electrification

Vanadium can now help eliminate diesel in the world's hardest-to-electrify
industries — from mining fleets to heavy logistics.

[ vanadium growth story may be the electrification of the heavy industry —
and Tyfast is working to make that future possible.
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Why This Matters to the Vanadium Ecosystem

Tyfast success creates shared upside — from mine to market to applications

é h 4 h 4 )
Producers Refiners Traders
Stronger demand signals justify Offtake visibility supports refinery Validated end-use cases deepens
exploration and capital investment scale-up and electrolyte output liquidity and reduces price volatility
\ o\  \ J
4 hid )
Technology Developers Investors
Commercial deployments accelerate VFB and | Demand and performance unlocks capital for the
Tyfast LVO cost curves and bankability full value chain
. Wi J

@ Alignment across the value chain — from ore body to energy storage deployment — is what transforms
vanadium from a commodity into a critical energy infrastructure material.
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The Last Diesel Problem

Why some sectors remain stubbornly difficult to electrify -

a

Mining Construction
Agriculture
Marine Rail

Extreme Uptime

Downtime is not an option —
operations run continuously,
often in remote locations.

TR ﬁ

High Power

Heavy loads and harsh duty
cycles demand sustained,
peak-level energy delivery.

Fast Turnaround

Refuel or recharge windows
are tight — hours matter, not
days.

h

i.. ;.‘.-‘. V'
Long Service Life |

Assets must perform reliably
across decades, not product
cycles.

A These sectors need something fundamentally different than passenger EV batteries. The chemistry, cycle life, and
operational profile that works for consumer vehicles simply doesn't translate to industrial-scale, mission-critical applications.
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Even 1% Heavy-Duty Electrification Could Reshape
Vanadium Demand

1% heavy-duty adoption = ~493,000 mt V05 (493 GWh) 2 curent amnal

V,O; production
MarketSegment  EstAssels  Avg.BatterySize Battery Demand  V.O; Required
Medium & Heavy-Duty Trucks 83M 0.50 MWh 41,500 GWh 41.5M mt
Construction Equipment 1M 0.25 MWh 2,750 GWh 2.75M mt
Agricultural Tractors 33M 0.15 MWh 4,950 GWh 4.95M mt
Mining Haul Trucks 65k 1.50 MWh 98 GWh 98k mt
Defense / Tactical Vehicles 195k 0.25 MWh 49 GWh 49k mt

© Key Takeaway: Heavy-duty and defense are performance markets. Customers pay for uptime, power, fast

recharge, and durability — making them ideal early markets for premium vanadium-enabled batteries.
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What Heavy Industry
Actually Needs

To electrify heavy industry, batteries must compete with diesel
- not passenger cars.

Diesel Requirement Diesel Benchmark

Refueling Time Minutes
Reliability All-Weather
Power Output High
Operational Lifetime Decades

Ruggedness Proven




Why Current Batteries Struggle

Consumer-grade chemistries force compromise between fast
charging, high power, and long life - making it difficult to satisfy all

three at once.

4 N N N
Fast Charge High Power Long Life
Rapid charge Peak power ~1,000 cycle
degrades standard exceeds durability falls
graphite consumer grade short in heavy
chemistries Li-ion capability industrial use.
quickly.

\ J L J L J

/N Current Li-ion often require operators to sacrifice one critical requirement —
an unacceptable compromise at industrial scale.
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Why Diesel Still Wins

Batteries fall short in fleet operations, and the penalties show
up everywhere.

4 N )
A Downtime A Oversized Packs
Long charging downtime means Bigger and heavier packs means less
machines don't generate revenue. carrying capacity and higher cost.
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4 N [ )
A Battery Replacements A Lost Productivity
Heavy use rapidly degrades Slower cycles, thermal limits, reduced
conventional cells - Replacement costs runtime - throughput suffers across
compound fast. every shift.

o '\ J

A Battery limitations don't stay in the battery bay — they hit the bottom line.




A Different Approach

Tyfast focuses on purpose-built batteries for heavy-industry

-
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2
High and sustained peak power
- not consumer-grade loads.

High Power

J

-
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Long Lifetime

10,000 cycles in harsh
conditions. Built to last the life
of the machine.

-

Charging Speed |[(

Minutes-level rapid recharge
without degradation. Designed
to keep fleets moving.

J
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p
All-Weather ]

Capable of sub-zero power and
charge acceptance - realities of

industrial operations
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® Consumer EVs optimize for range. Industrial equipment optimizes for
uptime, throughput, and reliability. Fundamentally different problems.




Introducing Lithium Vanadium Oxide (LVO)

A novel vanadium-based anode technology. Tyfast unlocks a new class of high-performance Li-ion battery

N

-
-~ 10x Fast Charging

Rapid charge acceptance without sacrificing cycle stability

> 10x Long Cycle Life

Engineered for thousands of duty cycles in demanding industrial use

~> 2x Temp Range: Arctic-Ready Operation

Reliable performance across extreme thermal environments

-~ Drop-in Ready: Rapid Manufacturing Adoption

Compatible with existing battery manufacturing

J

Lithium vanadium oxide
(LVO) anode

3 patents granted
(6 patent families pending)
Today: 100% US sourcing
V is worldwide abundant

@ The anode becomes the key enabling technology — and vanadium is what makes it possible.
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Why does Vanadium matter?

Vanadium’s unique electrochemical properties are what make
LVO performance advantages possible.

Li,V,O.

4 )
(LVO) anode 10x Faster Lithium Transport
. p 3D transport in crystal structure allows lithium ions to move rapidly during
O (' - w ‘( \ ° charge and discharge — enabling the high charge rates.
Vanadium

4 )
5x More Structural Stability
Unlike graphite, vanadium oxide with stable cubic crystal structure has low
volume expansion —preserves capacity over thousands of cycles.

N J
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. 3x Safer for Fast Charging

LVO operating at 0.6 V potential provides a 3x higher voltage buffer to
mitigate unsafe Li-metal plating during fast charge and below zero charge.

® Vanadium is not an additive — it is the performance enabler. | ) \/
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LVO Capability: Uptime-First Performance

Tyfast validated LV O Li-ion performance with customers and partners

<10 min 10,000+ ~200

Charging Time Cycle Target Wh/kg Density

Ultra-fast window Long life cell design High energy to weight ratio

-40-70°C 50% Lower

Operating Range vs. Diesel TCO

All climate capability Modeled operating cost

) Confirmed LVO industrial pedigree makes it the compelling choice for industrial electrification
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Fast Charging Changes the Game

Speed not a just a specification, it’s an operating variable

SLOW CHARGING VERY FAST CHARGING
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Where Cost Advantage Comes From

Electric business case compounds quickly

Lower Energy Cost
Electric fuel is ~50% cheaper vs. diesel per unit of operation

~50%
Lower Maintenance Cost
Fewer moving parts with electrified platforms ~20%
Diesel-Grade Uptime
LVO reliability keeps production running continuously 1 000/0
Diesel-Grade Durability
8 4 LVO asset life stretches capital investment further 1 0 yrs
P
Lowest Operating Cost i
5 LVO improvement through compounding levers ~50 A’
8
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Key Application: Mining

One of the toughest battery environments — 24/7 operations for
decades in all conditions

4 N\ )
Haul Trucks Underground Mining
Massive payload vehicles with Zero-emission requirements in
extreme power demands and enclosed spaces make LVO a
continuous duty cycles. safety-critical and cost saver.

R\ J

Support Vehicles

Loaders, drills, and utility equipment operating in harsh, remote conditions.

@ Mining represents a high-impact early market — where
operational durability, safety, and total cost of ownership favor LVO

over consumer grade graphite batteries
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Dual-Use Application: Defense

Uncompromising Performance for Mission-Critical National Security and Warfighter Applications

Ground Combat Directed Energy Arctic Soldier Naval Expeditionary
Vehicles Applications Applications Missions

High-power for hybrid-electric Sustained high-rate Wide operating temperature Zero-volt / de-energized
drive systems. Enables discharge for next-generation range enables reliable power in mode allows safe transport,
persistent silent watch. DEW platforms sub-zero polar environments storage in force projection

Strategic Advantage: Vanadium supports a localized, resilient domestic supply chain — delivering
(’ critical energy security for warfighter readiness and national defense infrastructure.

TYFAST
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Creating a New and Exciting
Pathway for Vanadium

Beyond steel, flow batteries and heavy industry

Steel
The original foundation of vanadium demand

Vanadium Flow Batteries
Grid-scale energy storage gaining momentum

LVO for Heavy-Duty & Defense
Enabling high utilization applications

LVO for Physical Al (autonomous drones, robots, vehicles)
Powering always-on of industrial electrification
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) Physical Al represents a major new market - further
expanding vanadium beyond legacy applications.




How the Vanadium Community Can Help

Tyfast's success depends on collaboration across the vanadium ecosystem —

turning a promising technology into a major new vanadium market.

Opportunities to Engage

Supply Chain
Partnerships

Strategic sourcing and
offtake alignment from
miners to processors

N

Pilot & Demo
Projects

Real-world validation
with fleet operators and
infrastructure partners

Industry
Advocacy

Policy support and
market development
across the vanadium
value chain

Investment &
Commercialization

Strategic capital to
accelerate scale and
deployment

j Tyfast is building more than a battery — we are building a new demand pathway for

vanadium. The vanadium community can help accelerate this exciting future.
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Let’s make vanadium the next
industrial and Al energy platform

1 | Steel & Infrastructure

Vanadium transformed structural steel — stronger, lighter, more durable

Grid Storage

Transforming grid-scale energy storage with vanadium flow battery technology

Heavy Industry & Defense

Eliminate diesel in the world's hardest-to-electrify industries

Physical Al

Powering the always-on machines in autonomous drones, robots and
vehicles

Connect with us and join this important mission!
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RANSFORMING POSSIBILITIE

Thank You!

Contact:
GJ la O’, PhD | g@tyfast.energy | www.tyfast.energy
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