USE OF FINNISH SPECIAL ENERGY % SOLAR e

STORAGE BATTERIES

Is a battery storage project a good investment in Finland? It is a very good

e T complement to our renewable project developments in Finland,??? says
i i R Prot. Antero Reilander comments that while there have been other battery
. storage projects in Finland, this one is the biggest ??? by far. Despite the

size of the undertaking, the project has proceeded very smoothly indeed.

Can a polar night energy battery be made with sand? Instead,they can

B use sand rejected by the construction industry,or even alternative

’ . R "sand-like materials",of which Polar Night Energy already has several

B contenders. The battery can be made with any type of sand from any
location

Could a'sand battery' solve a problem for green energy? Finnish

B T researchers have installed the world's first fully working "sand battery"
: _"’1 R which can store green power for months at a time. The developers say
E this could solve the problem of year-round supply,a major issue for green

energy. Using low-grade sand,the device is charged up with heat made
from cheap electricity from solar or wind.

Could sand be a viable battery for green power? Other research

= ™ groups,such as the US National Renewable Energy Laboratory are
i | i R actively looking at sand as a viable form of battery for green power. But
| the Finns are the first with a working,commercial system,that so far is

performing well,according to the man who's invested in the system.

Are lithium batteries good for sand? Lithium batteries work well for specific

b T applications,explains Markku,but aside from their environmental issues
* | i R and expense,they cannot take in a huge amount of energy. Grains of
| s? sand,it turns out,are surprisingly roomywhen it comes to energy storage.

(C) 2025 PV Storage Systems 1/9 Web: https://www.twojaelektryka.com.pl



.S
t"a'-::.,;'.- SOLAR :ro.

USE OF FINNISH SPECIAL ENERGY "
STORAGE BATTERIES

(C) 2025 PV Storage Systems

Is Yllikk?I? a suitable plot for a Neoen battery storage facility? Customer
Manager Antero Reilander from Fingrid says that Neoen inquired ??? via
a consultant ??7? in October 2019,if there would be suitable plot for battery
storage facility somewhere in Finland. ???We made a survey of the entire
country and quickly focused on Yllikk?I? which seemed like a really good
fitftor Neoen,??? Reilander looks back.

growing interest in investments in electricity storage projects, as energy
storage capacity is essential for balancing weather-dependent electricity
production. Finland is also remarkably active in the entire battery supply
chain, from mining and processing raw materials to manufacturing
batteries and charging technologies.

Finnish forest owner Stora Enso and Swiss battery maker Altris are
developing tree-based energy storage batteries using lignin, a carbon-rich
alternative to China's graphite supply.

With an installed capacity of 56.4 MW / 112.9 MWh, it is the largest battery
in the Nordics. Yllikk?I? Power Reserve Two will provide significant
support to the Finnish grid, ???

1. Introduction. In order to mitigate the current global energy demand and
environmental challenges associated with the use of fossil fuels, there is a
need for better energy alternatives and robust energy storage systems
that will accelerate decarbonization journey and reduce greenhouse gas
emissions and inspire energy independence in the future.
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The third largest electrical energy storage facility in Finland will be built at
EPV Energy's Teuva wind farm and is scheduled for completion in the
spring of 2023. The power capacity of this electrical energy storage facility
will be 12 megawatts and its energy capacity will be 12 megawatt-hours.

GM launches energy storage business. Sand battery tech. Polar Night

:4'_’ . Energy's tech converts electricity to heat, storing for later use. As per the
I? name, sand is used as the storage medium, which ??? according to the
Lg I8 tech developers ??7? leads to safe operation, a natural balance in the

storage cycle and is a cheap and abundant material. Inside

e MBS Statistics Finland, "Over one-half of Finland's electricity was produced with
System Topology ) i .
. ; i renewable energy sources in 2020", November 2021. simulation solar
f ; : 4 power finland energy storage sand battery
5 P

{

S

—
s

Known as Yllikk?l? Power Reserve One, this first roll-out of lithium-ion
stationary batteries in Finland underpins Neoen's leadership in
battery-based grid services. The ???

Neoen, an independent renewable power producer, has announced the
construction of a 30MW/30MWh battery energy storage facility, the
Yllikk?l? Power Reserve One in Finland. To be located close to
Lappeenranta in the south-east of the country, the facility is expected to
play an important role in electricity stabilisation in the country, for
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The main objective of this thesis is to contribute to the comprehension of
BESS in the use and storage of energy within Finnish real estate sector.
To achieve this, the thesis has put emphasize on addressing the following
research questions: RQ1: What is the role of BESS in the use and storage
of energy within Finnish Real Estate sector?

Mertaniemi battery energy storage project is a joint venture between
ACEEF and Lappeenrannan Energia, a Finnish municipal energy
company. It will see the development of a 1-hour 38.5 MW energy storage
system. The project is due to complete in spring 2025 and is located near
the Mertaniemi power plant in Lappeenranta.

The Cactos battery energy storage system changes the way you buy and
use energy. It helps you protect against electricity price swings and supply
uncertainties. (Heka Qy), the largest lessor in Finland with over 50,000
premises. Industrial & commercial. Agriculture. Retails & gas premises.

In late January, Energy-Storage.news covered French developer Neoen's
announcement of Yllikk?I? Power Reserve Two (YPR2), a
56.4MW/112.9MWh BESS set to be Finland ??? and the Nordics" ??7?
biggest project to date by megawatt-hours. That project will be located
close to Finland's first large-scale BESS, a 30MW/30MWh also by Neoen.

The project aims to investigate the potential of different energy storage
technologies in Finland. These should be able to store electrical energy
and use it to produce electricity, heat, or different chemicals. Table 1
represents the general set of technologies that are currently used or
researched worldwide.
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The new 30 MW energy storage plant ??? with a storage capacity of 30
MWh ??7? is located in Yllikk?I?, close to the city of Lappeenranta in
Southeast Finland. Known as Yllikk?l? Power Reserve One, this first
roll-out of lithium-ion stationary batteries in Finland underpins Neoen's
leadership in battery-based grid services.

Unfortunately, small-scale storage solutions, such as batteries or
accumulators, are not sufficient; large, industrial-scale storage solutions
are needed. Varanto is an excellent example of this, and we are happy to
set an example for the rest of the world," says Vantaa Energy CEO Jukka
Toivonen. A two-hundred-million-euro energy storage

Ardian, a world leading private investment house, in partnership with its
operating platform eNordic, today announces it has taken Final Investment
Decision (FID) to build Mertaniemi battery energy storage project, a
38.5MW one hour utility scale battery energy storage system (BESS) in
Finland, to support the Finnish power grid.

Lausanne ??? Alpigq expands its flexibility portfolio and acquires one of the
largest battery energy storage systems (BESS) in Finland. The 30 MW
large-scale battery from Merus Power, a leading Finnish technology
company, will have one of the highest capacities in Finland and will
become operational in Valkeakoski in mid-2025. The battery energy
storage system is ???

A "new energy cluster in Finland" plans to co-locate a 75 MW
underground pumped storage hydroelectric (UPHS) facility and a 85 MW
battery energy storage system (BESS) at a mine near the town of
Pyh?j?rvi in central Finland. dedicated to advancing the U.S. solar and
energy storage markets, with a special focus on U.S. manufacturing.
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23 ? Finnish startup Polar Night Energy is building an industrial-scale
thermal energy storage system in southern Finland. The 100-hour,
sand-based storage system will use crushed soapstone, a by

Elisa runs the radio access network (RAN) in Finland. Image: Elisa.
Europe's telecommunications sector has the potential to deploy 15GWh of
distributed energy storage (DES), halving its energy costs and helping the
energy transition, Finnish telecoms firm Elisa said discussing its new DES
solution with Energy-Storage.news.. The firm has launched a DES ???

The Sand Battery is a thermal energy storage Polar Night Energy's Sand
Battery is a large-scale, high-temperature thermal energy storage system
that uses sustainably sourced sand, sand-like materials, or industrial
by-products as its storage medium. It stores energy in sand as heat,
serving as a high-power and high-capacity reservoir for

electrification in vehicular applications and energy storage are two main
drivers for the projected future use of battery solutions. This energy
transition is driven by an overall response and alignment towards the
climate targets outlined in Paris agreement (COP21) as well as e.g. EU
regulatory frameworksl. In addition, the evolving field of

Finnish companies Polar Night Energy and Vatajankoski have built the
world's first operational "sand battery”, which provides a low-cost and
low-emissions way to store ???
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Finnish researchers have installed the world's first fully working "sand
battery" which can store green power for months at a time. The
developers say this could solve the problem of year-round

Finnish researchers have installed the world's first fully working "sand
battery" which can store green power for months at a time. The
developers say this could solve the problem of year ??7?

JUHA MAJURI: Photovoltaic System with Battery Energy Storage in
Finnish Res-idential Use Tampere University of Technology Master of
Science Thesis, 78 pages, 1 Appendix page so special thanks to all of
you who have helped me along the way. | hope | can continue working
alongside everyone at Naps in the future.

In Finland, the largest battery storage system is currently operating in
Olkiluoto, and its development is rapid compared with the nuclear power
plant operating at the same location. Finland is expected to operate more
than 300MW of grid-scale battery energy storage systems in the next two
years, according to data from LCPDelta's StoreTrack

Finnish startup Polar Night Energy is teaming up with a district heating
company to construct an industrial-scale thermal energy storage system in
southern Finland. The sand-based system will use
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1 ? Testing of the Sand Battery will begin during the winter, with
commissioning set for 2025. In 2022, Polar Night Energy switched on the
world's first commercial sand-based, high-temperature heat storage
system in the ???

Finnish utility Helen is launching a 40MW battery energy storage system
(BESS) project in Nurmij?rvi, southern Finland, and aims to begin
commercial operation in 2025. The project is being developed by investor
Evli-Rahastoyhti? Oy, which will continue as a co-investor alongside Helen
once the project is completed.

When completed in spring 2023, the facility will use Alfen's latest battery
technology and enable several innovative applications like black start
functionality. The facility at the Teuva wind farm will have 12MW of power
and 12MWh of energy capacity.. Niko Toppari, Managing Director of EPV
Akkuhybridi Oy, says: "If, for example, we were to experience a ???

ENABLING Finland to become a leading country in the Li-ion battery
recycling know-how INCREASING the offering of the companies in
Finland to feed the needs in the battery and energy storage market
CONNECTING the Finnish organizations to international networks and
growing markets ATTRACTING international Li-ion battery cell,
component and chemicals

The automotive industry faces challenges because of the electrification of
vehicles and the rapidly increasing need for electric vehicle batteries
(EVBs). Raw materials availability is limited; however, there will also be a
significant number of end-of-life (EOL) batteries. This creates various
circular economy (CE) business opportunities for EVB ???
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power. The increasing share of renewable energy sources in electricity
7 . generation and their production variability likely have contributed to the

, 0 . : .
e ® ‘ growing impact of energy storage, capital costs, and energy transmission
aE O networks. Energy storage has been identified as the most uncertain topic

guiding operations.
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