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Industrial heat accounts to 25% of global emissions

Global greenhouse gas emissions by sector and ENERGYNEST displacement opportunity of fossil fuels
industrial segment’ in industrial heat
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2. ENERGYNEST solution can address a proportion of the <100°C temperature market through WHR steam balancing;
3. ENERGYNEST solution can address temperatures up to 400°C;
Source: LDES Net Zero Industry Report, January 2024
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Today: Steam and heat generation based on fossil fuels

Power-to-heat system with thermal storage
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Electrification with thermal storage: optimizing cost of heat by
choosing between electricity of natural gas
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Our company: ENERGYNEST

Who we are & what drives our customers

Our offices & our projects

45 employees
Founded in 2011

Majority shareholder
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Regional office:
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Energy costs

Decarbonization targets

Reliable operation and security of supply

Focus on core business



Value creation in different industrial applications

Electrification Waste heat Steam grid Concentrated
Power-2-heat forindusty  recovery balancing solar
Capture and time-shift Tailor steam supply to for 24/7 use on demand

heat demand
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Chemicals, Paper & Metallurgy, Chemicals, Pulp & Paper, Parabolic trough,
Pulp, Cements, Chemicals, Must-run Linear

Food & Beverages, etc. Petrochemical, etc. power-plants, CCGTs Fresnel, etc.

O Source: ENERGYNEST
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The core: ThermalBattery™
module — a solid-state high

temperature heat storage Materials Integration Process
GRS Solid-state thermal Modular design for Charging: 390°C
g e concrete: HEATCRETE® easy integration and Discharging:
® . & Cast-in steel piping transportation o °
2 7] Steel frame ~125°C to >300°C
i g G Gl Carbon payback in

" e 2 months

Maintenance Capacity Technology
*P/ No moving parts, Up to Projects in operation
predictable 2 MWhth and under execution

maintenance ; Reviewed by DNV
Lifetime: per module, depending and Fichtner

30 years + on temperatures Market-ready
Flexibility Efficiency Scalability
Provision of Thermal efficiency Modular system
» Steam u to 95 o/ from 3 MWh to
* Thermal oil p e > 1000 MWh

e Hot air




ThermalBattery™ system

ThermalBattery™ module ThermalBattery™ system

A
4X vertical

X horizontal

O Source: ENERGYNEST
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0 ThermalBattery™

Process plant including:
— Electric heater

— Steam generation / HEX
— HTF pump

— Expansion tank

— Drain tank

— Electrical and
instrumentation
container
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Validated technoloqgy -
Pilot

— Location: Masdar Institute, Abu Dhabi

— Operational from Q3-2015 to Q2-2017
— Thermal oil up to 380 °C
— 2 small-scale modules totaling 500 kWh (thermal)

Comtents Hsts available a1 ScsescxDie ;..
Journal of Energy Storage a
Journal homepage: warw.alsiviar comlocataest

Long-term performance results of concrete-based modular thermal energy M)
storage system =

— R&D setup validated by DNV

Iberto Crespo Iniesta’, Geir Skeie,

— Stable performance over lifetime

— Post-mortem testing confirmed thermal-mechanical
integrity

— Peer reviewed article: Journal of Eneray Storage

O Source: ENERGYNEST



https://www.sciencedirect.com/science/article/pii/S2352152X18306480?via%3Dihub

Our thermal storage is already helping industrial
customers to decarbonize

Turnkey Power-to-heat solution
Nurberg, Germany

>70% heat demand coverage of
one production line

>3.5 GWh natural gas saved and
>700 ton CO, avoided per year

O Source:

steam network

Porsgrunn, Norway

Steam provision 1-5 t/h

6,000 t CO2 savings / year
Electricity savings > 12 GWh / year

Solar thermal field with Thermal
Battery

Turnhout, Belgium

10% coverage of the total heat
demand and 100% coverage
over summertime

= .. @ ANN\

Solar thermal field with
Thermal Battery

Sicily, Italy

Steam on demand for on-site
consumption and micro steam
turbine electricity production
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Impressions from Leonhard Kurz

O Source:




Impressions from Yara
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Direct steam thermal K((
 Fowes’y
batterg YARA

Description: Connected to steam grid at Hergya industrial
park in Porsgrunn, Norway. ThermalBattery™ balances
fluctuations in steam supply, utilizes excess steam, and
increases enerqgy efficiency. Project is supported by
ENOVA and Innovation Norway

Highlights:

— Charge: 34 barg, de-superheated from 330°C

— Discharge: 5 barg, dry 10-30 °C superheated steam
— Capacity: 1.5-4.5 t/h (1.0-2.9 MW)*, 5.5 t (4 MWh)*
— Design life: 200,000 hours. 462,000 cycles

— Config.: 4 modules + 8.7 m3 pressure vessel

Facility has so far completed >4,000 cycles

* Reference enthalpy is condensate at 10°C (open loop system)

O Source: ENERGYNEST A—c BO.!.EERmS -




Operational results - dry steam during discharge

— System designed to ensure dry steam delivered to the grid

—Valves (A and B) tuned for stable mass flow of steam

Steam from modules

steam
—

B X steam

e

—— D

Control valve

EVAPORATION

-
condensate

Flashing from pressure vessel

B X steam
X Control valve
A

T steam

Discharging process

O Source:

5 bar steam mass flow (ton/hr)

Temperature of 5 bar steam (deg C)
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Continuous & autonomous load-following mode
— Stable performance !: Fl"m“ I 1““'” I M ammnan Charging
in load-following :
operational mode 3*
— & ton/hr mass flow '
rate for charge and 3,
discharge 11 N A A R e d
S “nu“J il M nmq M i l-lN wn Mﬂm ”M m JH Discharging
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Reliability proven by stable mass flow during discharge
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Dry steam - delivered during discharge
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— Stable performance demonstrated over
entire operation period (2023)

— Delivered 5 bar steam always above
saturation temperature
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Response time

5 bar mass flow (ton/hr)

| | | |
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— Valve response programmed to respect valve specifications and limitations within balance of plant where
On/Off valve are located at a distance from the flow control valves

— Approximately 20 seconds to reach 100 % mass flow

O Source:
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Get in touch

Director Project Development
+34 657 52 3315
aci@energy-nest.com

ENERGYNEST
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