


Hyperthermics develops technology for increased biogas
production, and for protein recovery from waste streams

Biogas Booster SRS A Proteln Recovery
\ \,re-treatment technology to increase biogas production B:o hydroly5|s ancl protein production from organic waste
from existing and new biogas plants kot Streams, such-as-land-based aquaculture
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Hyperthermics’ business idea is rooted in the application of
hyperthermophile bacteria for industrial purposes

Hyperthermophilic bacteria Industrial application

* Type of bacteria naturally occurring in the harshest * Re-creating the natural environment in industrial setting

4 €nvironments on our planet * In-house engineered systems with high-temperature

“AWhile traditional biogas bacteria are active at 30-50°C1,"', environment where our bacteria can thrive

8 e E
- hyperthermophilic bacteria thrive at around 80°C * Engineering team supported by Hyperthermics own lab in

hen applied to organic material, these bacteria B 5 Germany where bacteria is further developed
speed up biological degradation processes
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o
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Through exposure, our live bacteria will adapt to specific
substrates over time and improve performance

Adaptation of bacteria to specific substrates (illustrative)
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Hyperthermics is introducing a pre-treatment
stage in the biogas process to maximize yield

(-m
Hyperthermics”

nnnnnnnnnnnnnnnnnnnnnnn

Pre-treatment

Hyperthermics Reactor
Hygienisation of biomass,
leveraging capabilities of

hyperthermophilic bacteria

Microbes in bio-film
* Dividing every
40 minutes
*  Mono-culture
* Single cell proteins
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Hyperthermics is introducing a pre-treatment
stage in the biogas process to maximize yield
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Pre-treatment

Hyperthermics Reactor
Hygienisation of biomass,
leveraging capabilities of

hyperthermophilic bacteria

Hyperthermics
Fermentation gas
content:

* Upto65%H,

* CO,

* Volatile fatty acids

.
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For owners of biogas facilities, we are introducing
a pre-treatment step to boost gas output

Delivery of substrate Pre-treatment Output

Energy
crops

Organic
waste

Manure

Aquaculture
sludge

OOCIB
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Hyperthermics Reactor
Hygienisation of biomass,
leveraging capabilities of

hyperthermophilic bacteria

Biogas Reactor
Fermentation process
in biomass digester

Biogas
o)
e Power/Heat/CHP

* Biomethane

Digestate
* Liquid fertilizer

V4  Solid fertilizer

Proteins
* Liquid fertilizer

* Solid fertilizer

v

A
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Pre-treatment can reduce
retention time by up to 50%

7

T Pre-treatment
boosts methane
. potential by

+20%
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Hyperthermics ready for commercial
phase after 10 years of development

HOFSETH

s

Lol with World

Heritage Salmon
AMERICAN AQUAFARMS
October 21
Design agreement with
Am. Aquafarms signed

Hyperthermics’ journey from idea to commercial product

Collaboration agreement
with Lindum signed

Hyperthermics AS
founded

2013 2014 2015 2016 2017 2018 2019 2020 2021

@——— Feasibility and concept ——— @ @— Piloting and testing

Bhery

April 21

Biogas Lol with
Nature Energy signed

Salmon
December ‘21

Aquaculture Lol with
Columbi Salmon signed

NOK 7.5m grant from
Research Council of Norway

NOK 3.9m grant from
Innovation Norway

opened, operating on
mixed waste/sludge

HOFSETH
[AoUAl

Commercial sludge
treatment contract with
Hofseth Aqua signed

2022

@— Commercialization —»

Mobile Test Unit set
up for Nature Energy
in Videbaek, DK
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We are currently working closely with Nature Energy on our
Biogas Booster test plant at Videbask in Denmark

Nature Energy
* World’s largest biogas producer, Headquartered in DK

* Owns and operates 13 biogas plants across Denmark and
1 plant in the Netherlands

* Treats ~4.4 million tonnes of biomass annually and
produced approximately 181 million m3 of biogas in 2022

* Ambitious expansion plans, targeting 10-15 new plants
annually going forward

* Recently acquired by Shell (Q4 2022) at a valuation of
NOK ~20bn

Shell Buys Nature Energy in $2 Billion
Push Into Biogas

® Shell buys Danish producer Nature Energy in green push
® Qil majors are looking to low-carbon gases to cut emissions

Videbak facility

Nature Energy’s second largest facility with an annual
capacity of ~27 million m3 methane

Running on a standard agricultural mix consisting of cow
manure, grass silage, straw, deep litter, molasses and dairy
production waste
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The test facility was completed in August 2022, and has
been on-stream since

Overview Inside view
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We currently have a test facility in Denmark at the site of

Nature Energy

Expect to sign first commercial biogas booster contract in 2023

11

Test Phase Objectives

Verify technology and design
Demonstrate increased gas production

Demonstrate effect on bioreactor retention time

Preliminary Results

Technology and design works
Continuous production mode achieved early

Positive indications on gas production
Measuring strong increase in gas production

Soon to experiment with reduced retention time
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Update

on other customer projects

Customer

HOFSETH

[ AQUA |

ATLANTIC
SAPPHIRE.

(\j BIOKRAFT

Segment

Proteins

Proteins

Proteins

Project type

Test/pilot

Commercial

Test/pilot

Project stage

First units delivered

Pre-study

Planning

12

Description

Pilot project at Hofseth Aqua smolt facility in Tafjord, Norway
Delivery consists of dewatering and drying equipment for
permanent installation on site

In addition, Hyperthermics will move mobile test plant from
Denmark to Tafjord to trial protein production

Dewatering unit sold on commercial terms, and was delivered
in December, 2022

Delivery of commercial protein production facility for Atlantic
Sapphire’s Phase 2 in Homestead, FL

Pre-study optimize energy efficiency will

be conducted during H1 2023

Pilot project at Biokraft Skogn (owned by Scandinavian Biogas)
for protein production from biosludge

Biokraft project organization recently changed and we have
received signals that activity will pick up again
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Soon launching test period for Protein
production at new Hofseth facility in Tafjord

2022 @
+— Contract signed
+— Delivery of dewatering equipment
2023 @ y g equip
-+ Delivery of sludge drying equipment
2024 +— HT Test Plant to be relocated to Tafjord
-+ Start protein production test period
-+ Clarification on protein quality
2025 @
-+ End protein production test period

2026 ?
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Fish farms >15 000 MT (HOG) capacity are addressable with

our technology - implicitly, 85% of global planned capacity

Global planned capacity for land-based fish farming (Status 2022)

Capacity threshold
Plants exceeding

15 000 MT (HOG) in
production capacity
creates rational
economics for a
complete protein
production plant

Hyperthermics
capacity threshold
(~15 000 MT)

Plant capacity ambition

Cumulative capacity ambition

MT fish (HOG) Addressable‘ MT fish (HOG)
240000 A plants - 1800000
200 000 + L..1.500.000
160 000 A - 1200 000
120 000 A - 900 000
80 000 L 600 000
40 000 L 300 000
1310310
o T L)

14

~85% of planned
capacity addressable
(~1 480 000 MT)

l_I

Market potential
Our total
addressable market
represents a USD
1.5-2.0 billion
protein revenue
opportunity
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Our solution improves sludge treatment economics for fish
farmers, and is more sustainable than alternative solutions

Overall sludge costs

Absolute terms, NOK
=== Conventional === Hyperthermics

30 35 40
Salmon prod. volume, kt

Sludge economics

Relative terms, NOK per kg salmon
=== Conventional == Hyperthermics

20 25 30 35 40
Salmon prod. volume, kt
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Predictable sludge cost with
attractive economics

Recovery of valuable proteins for
sale to pet-food industry

Higher overall energy efficiency
than conventional solutions

On-site sludge treatment facility
with limited footprint

FAIRR
FAIRR
- .
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Customers want sustainable and
cost efficient solution for sludge treatment

Traditional sludge treatment process (illustrative)

Dewatering Drying
to 25% solids to 90+% solids

¢ -

Still voluminous, yielding Less volume, but energy
high logistics cost intensive drying

Disposal at landfill
Against delivery gate fee

Traditional sludge treatment process fails to capture valuable proteins, energy and nutrients in sludge

16
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The Hyperthermics’ solution recovers valuable proteins from
the sludge and is competitive with traditional solutions

Hyperthermics’ sludge treatment process (illustrative)

o Protein Dewatering Drying
Hyperthermics™ extraction
—— @& | Y, Y,
Patented

hyperthermophilic
fermentation process

Protein product Organic fertilizer

With Hyperthermics’ solution the proteins are recovered and the remaining fraction can be used as a fertilizer

- .
Hyperthermics
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Contact information
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Stig Amdam
Sales Manager

Stig. Amdam@hyperthermics.com
+47 975 92 087

Erlend Haugsbg

CEO
Erlend.Haugsbo@hyperthermics.com
+47 996 39 496

Erik S. Paulsen

CFO

Erik.Paulsen@hyperthermics.com
+47 40227070
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Company headquarter
Hyperthermics AS
Vikemyra 1, 6065 Ulsteinvik
Norway

R&D

Hyperthermics GmbH

Am Biopark 13, 93053 Regensburg
Germany
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