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WIND AND SOLAR POWER ARE ON THE VERGE OF
TRANSFORMING THE INDUSTRIAL ENERGY MARKET

Until now, fossil fuels were the only option for delivering reliable, Wind and solar are now the lowest-cost sources of primary
cost-effective energy to heavy industry. energy on earth.
This is a $1.1T/yr market and an 8.5 GT/yr problem. One final barrier stands between cheap, abundant renewables

and industrial energy needs: intermittency.
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Cheap, clean, intermittent Energy stored as heat in solid Cheap, clean, reliable
renewables carbon blocks heat and power
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BUT INTERMITTENCY IN RENEWABLE

POWER IS INCOMPATIBLE WITH
INDUSTRIAL REQUIREMENTS

Renewable Generation

24/7 Process

Excess Renewable

Energy

Industrial production requires reliable energy
inputs and can’t afford to shut down when a
cloud passes by.

Shortage of
Renewable Energy

1
Time (Weeks)



HOW IT WORKS

1 CHARGE
2 STORE
3 DELIVER

RAPID CHARGING
DURING LOW-COST
HOURS

Ultra-fast charging rapidly soaks up
the cheapest hours of renewable
energy generation.




HOW IT WORKS

1 CHARGE
2 STORE
3 DELIVER

MULTI-DAY THERMAL
STORAGE

The carbon blocks store energy at
temperatures up to 2,400°C for days
on end, all in a compact and
modular thermal battery.



HOW IT WORKS

1 CHARGE
2 STORE
3 DELIVER

ALWAYS-ON
INDUSTRIAL HEAT
& POWER

Energy is discharged 24/7 at the
scale and temperatures that large
industrial operations demand.



CARBON IS A STELLAR STORAGE MEDIUM

pROVEN Trusted material with centuries.ofiindustrial use in

high-temperature environments

The fourth-most produced industrial material on earth, 1/10th the
SCALABLE cost of lithium-ion

E N E RGY_ D E N S E Stores four times as much energy as electrochemical batteries

with the same volume

SU PERIOR PERFO RMAN CE Unmatched thermal conductivity and simple radiative heat transfer



TPV IS A GAME-CHANGER FOR INDUSTRIAL HEAT AND POWER

e Thermophotovoltaics (TPV) is a breakthrough
technology that simply and efficiently converts heat
into electricity with a small, modular footprint, low
cost, and no moving parts.

e TPV enables our thermal batteries to flexibly deliver
both heat and power. This unlocks full
decarbonization of all industrial energy—at costs
competitive with fossil fuels.
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TES CAN DRIVE COST EFFECTIVE INDUSTRIAL
ELECTRIFICATION NATIONWIDE

COST OF “BOTTOM 8-HR” ELECTRICITY VS GAS FOR HEATING (AVG. 2025-50)

Heat Spread($/MWh)
® 20-43
® 15-20

10-15

5-10

Conservative
charging price
forecast on modal,
hourly day-ahead
prices each day’s
8 cheapest hours.

Natural gas
forward prices
across 60 fuel
zones (80%)
efficiency factor)
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LONG DURATION STORAGE CAPABILITY ALLOWS USE OF ONLY
LOWEST VALUE RENEWABLE ENERGY PRODUCTION
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GRID MODELING OF THERMAL ENERGY STORAGE

e TES supports the the addition of low and zero marginal cost assets and generates
revenue for the power system by displacing industrial natural gas costs. Together
these impacts lower power system costs by up to 20%.

e TES deployments reduce total curtailed energy by up to 40% even with additional
renewable capacity.

e Between the power and industrial sectors, TES deployments reduce more than 150

Mt of carbon emissions annually, equivalent to taking 35 million ICE cars off the
road.
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ELECTRICITY RATES FOR FLEXIBLE LOADS

COMPONENT THERMAL STORAGE CHARACTERISTICS RATE DESIGN

ENERGY COSTS Price-responsive dispatch Based on nodal LMP

TRANSMISSION CHARGE Highly flexible loads can avoid periods of Based on pass-through network integrated transmission
congestion and coincident peaks service (NITS) rates

RESOURCE Does not charge during peak periods Zero, due to flexible dynamic response capabilities

ADEQUACY/CAPACITY CHARGES

UTILITY FEE Minimal utility investment required Reflective of low investment requirements; ensure net
system benefits

PUBLIC PURPOSE CHARGES Adds new ratepayers that would not Applicable charges levied as a percentage of bill
otherwise be paying PP charges comparable to other customer classes, rather than on a
per MWh basis
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