


Wind and solar represent the lowest cost
sources of industrial energy
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Renewables deployment unlocks
opportunity to electrify Industrial Heat

g 20

S Henry Hub

&

— 15

O

O

C

Lul

S 10

2

e 5

)

@ i Off—psa}k

@ —~. Power Prices

2 5 - AN

= \
AS S

2017 2018 2019 2020 2021 2022
ANTORA



But intermittency in renewable power is
iIncompatible with industrial processes

Low-priced electricity
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Antora converts intermittent
renewdadbles to on-demand heat

Product designed to deliver around-the-clock energy, 24/7/365

Input: Output:

Cheap, clean intermittent
renewables

Cheap, reliable
process heat
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Low-cost renewables + storage unlocks the
lowest-cost decarbonization pathway

Natural Gas -

Antora L
Heat Pump
Direct Electrification
Carbon Capture + Storage
Green Hydrogen

Renewable Natural Gas
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NG: 2022 HH and TTF prices; Heat Pump / Dir. Elec: Baseload power assumed to be between $55 and $100/MWh for industrial sites; CCS: 2022 IEA avg for post-
ANTORA combustion; Green H2 between $2-4/kg delivered to site; RNG: MI ICF Study 2022



Resistive heating of a low-cost material
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Clean electricity generated
with wind or solar is used to
charge the system. The

only when the energy has
minimal value elsewhere.

Antora’s Thermal Energy Storage product is a simple industrial furnace, built with the same

charging occurs selectively,

The clean electricity resistively heats carbon
blocks to high temperatures, where the energy
is stored as sensible heat in the material.

Thermal energy can be

continuously extracted from
the system to generate heat
for a wide range of industrial

processes on-demand.

principles of an industrial graphitization furnace - a >100-year-old technology.
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Process steam
up to 100 bar

HTF oil to
400°C




Why carbon? Low cost, highly scalable,
excellent properties

* Ultra low cost ($1/kWh,,) - 1500 Wh/L
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Why carbon? Low cost, highly scalable,
excellent properties

Ultra low cost ($1/kWhy,) = 15
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Why radiation? Using light to move heat
drives cost, simplicity, and reliability

Cheap renewables opens design space
» Charging with electricity - high exergy

* Previous TES designed for CSP and limited to
“low” temps

e Patented design is highly differentiated from
other solutions

Using light eliminates complexity
* Moving heat without a fluid inside the storage
unit drives down costs and increases reliability
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Zero-carbon steamii

modular package

\

;.;:;m .z

- Feahhi g RS e 2
' o & Sy "?‘1"‘1"1‘ i 4»-.‘:1mu»‘u.t.;'A.ii,,x\.,. —— vy
4 s SAC e . v - ¢ - Bl 0
T = ey = A Q ARrTieadriine > i g L B TSR AN e
4 ,v.L')‘(f\"_\ il 3 v .1 PP AL DRI o ” e o b - "
AR TN .(“-,"n. -'l_'-f}'_r.,’;h'lif,., A s cta o] 1- i dkﬁm « ,,’.a'e‘”‘,:,’ J { " w#
Rt gl s o V‘:ﬁm‘ A s bk s 1 AL A ’
B : o p - o, | o AT 0
*?«’.-h,u,.v};;{za;v ; A .

» PR /| L4 ¥ 3 { §o] et
'.',' '._".... el _' . LY s Xy 8

<G bt vy | ey
= AL T
T i i

YTy -
AT AR oA
N

¥ el 2 .

.'.»7,".'."!/7;1';: ol

- Py »
A

LS. )
MR

‘i «um\'m ©

0




Designed for seamless integration in an
Industrial setting
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Reliable >30 year lifetime, no degradation

Flexible Quick startup and high turndown

Compact Small system footprint, easily siteable
Modular Stack building blocks to meet any load
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Beta pilot system: construction underway at
customer site

5 MWh storage test facility, outputs
HTF at ~315C

 All failure modes to be tested during
commissioning

 Demonstrates and validates key
system components (throttle, fast
and variable discharge, continuous
discharge, extended duration, etc.)

* Construction underway, scheduled
installation by end of 2022
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Antora team and partners

{D» BHP

¢S ANTORA

*H* Breakthrough
o il Energy CAPITAL
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Conclusions

* Massive opportunity to switch our
industrial heat fuel from gas & coal
to renewables

» Key is deploying a thermal energy
storage product to convert
Intermittency to reliability

* Antorais developing a simple
solution to unlock rapid and

profitable industrial decarbonization

 We are seeking commercial partners
for projects in 2024 and beyond!
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Basic components and architecture

Carbon Storage Blocks Actuator Controlled "Throttle’

Electric
Heater

HTF Tube Bank
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