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The PTES technology is a low-cost energy storage

g for thermal energy up 90?C. Energy is simply stored
B in pure water. PTES enables storing of excess
AR energy for later use in district heating ???
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STORAGE SYSTEM

e Life
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PTES, Pit Thermal Energy Storage Low cost storing
energy in a green future ???A flexible energy
system that will enable the conversion from
conventional fossil fuel energy to fluctuating
renewable energy sources requires large scale
energy storage. ???The PTES technology is a
low-cost energy storage for thermal energy up
907?C. Energy is
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ARES Nevada is developing a 50MW GravityLine
TM merchant energy storage facility on
approximately 20 acres at Gamebird Pit, a working
gravel mine in Pahrump, Nevada. This project will
employ a fleet of 210 mass cars, weighing a
combined 75,000 tons, operating on a closed set of
10 multi-rail tracks.

Pit thermal energy storage (PTES) is a promising
low-cost storage technology used in connection with
district heating. PTES systems have historically
been coupled with solar district heating ???

Author to whom correspondence should be
addressed. Thermal energy storage (TES) is a
technology that stocks thermal energy by heating or
cooling a storage medium so that the stored energy
can be used at a later time for heating and cooling
applications and power generation. TES systems
are used particularly in buildings and in industrial
processes.
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Pit thermal energy storage systems are artificial
pools in which a large pit is sealed off from the saill,
insulated, filled with water, and given a floating
cover. The water can be heated by various heat
sources, for example solar collectors or ???

Underground thermal energy storage (UTES) is a
form of STES useful for long-term purposes owing
to its high storage capacity and low cost (IEA I. E.
A., 2018).UTES effectively stores the thermal
energy of hot and cold seasons, solar energy, or
waste heat of industrial processes for a relatively

long time and seasonally (Lee, 2012) cause of high
thermal inertia, the ???

The storage will allow the company to supply more
than 50% of the annual heat production demand
from a 70,000 m2 solar plant in a cost effective way.
The technology is developed on the basis of

experience from heat storage tanks and landfills

- plus a number of other practical arrangements. The
= storage is formed as a pit with an insulated cover
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PIT STORAGE ENERGY SOLAR

Water pit thermal energy storage (PTES) is a pit
with a certain shape and structure dug underground,

&

using water as the heat storage medium, storing

s solar heat from the non-heating season in water and
transferring it to the heating season through water
pit, which can effectively solve the mismatch
between solar heating systems in terms of strength,
time and ???

Thermal energy storage in district heating and

] cooling systems: A review. Elisa Guelpa, Vittorio
S Verda, in Applied Energy, 2019. 3.1.2.1 Tank and
pit long-term storages. General Information: Tanks
for seasonal heat storage (T-TES) consist in

e A . concrete or steel containers filled with the storage
] & medium. They can be installed on the ground or
. underground.
==pgs oz Denmark has had a steep ??7? but successful ???

<M TAX FREE
1-3MWh
EE.

learning curve with regard to the cost and efficiency
| of seasonal pit heat storage, which is used to store
a UTHITRINY sunlight in summer for heating purposes in winter.
Take Sunstore 3, for example, a 60,000 m3 pit heat
storage system built at a cost of 38 EUR/m3 of
storage capacity in the town of
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A Pit Thermal Energy storage (PTES) is a large
water reservoir used for storing thermal energy. The
technology is a cost-effi-cient way of storing excess
thermal energy, as water - in addition to being a
cheap storage medium - possess a high heat
capacity.

Pit Storage. energy. Lined shallow pits (heat source)
filled with gravel and water that are then covered
with a layer of insulation and then soil so the area
can be used for agricultural purposes. W?rtsil? is a
global leader in innovative technologies and
lifecycle solutions for the marine and energy
markets. We emphasise innovation in

European

LI

Mraxrnee B Implementing a Pit Thermal Energy Storage (PTES)
o Esjsf“ in an energy system has substantial benefits. In
. recent years, investments have been made into
) low-temperature heat storage to develop, optimize,
B and commercialize the PTES technology. The latest
achievements in improving the insulated PTES lid
W T T cover have also matured the technology and are
| pm—— scalable.
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PIT STORAGE ENERGY SOLAR

The use of pit thermal energy storages (PTES)
enables higher solar fraction in district heating
networks by counteracting the mismatch between
heat demand and production in solar district ???

Considering real applications in thermal energy
store, the most widespread materials are paraffin's
(organics), hydrated salts (inorganic), and fatty
acids (organics). In cold storage, ice water is often
used as well. Table 5 shows some of the most
relevant PCMs in different temperature ranges with
their melting temperature, enthalpy, and density.

In addition to the district heating network, WIMeG is
also building Germany's largest thermal heat energy
pit storage with a capacity of 43,000 m3 ??? equal
to 17 Olympic swimming pools. The pit storage adds
flexibility to the system, as up to 1,500 MWh can be
stored during the summer and in periods where
there is a lower demand for heat.
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A few studies have focused on one or two specific
STES technologies. Schmidt et al. [12] examined
the design concepts and tools, implementation
criteria, and specific costs of pit thermal energy
storage (PTES) and aquifer thermal energy storage
(ATES).Shah et al. [13] investigated the technical
element of borehole thermal energy storage
(BTES), focusing on ???

Water pit heat storage has been proven a cheap
and efficient storage solution for solar district
heating systems. The 60,000 m? pit storage in
Dronninglund represents in many ways the state-of

Pit thermal energy storage systems for solar district
heating. A large share of around 50% of the total
energy demand in Europe is used for heating and
cooling purposes (HRE 2019).As more than
three-quarters of this demand is met by
non-renewable energy sources, this sector is a large
contributor to the production of greenhouse gas
emissions (Eurostat 2022).
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Energy storage is essential for the integration of
renewables, as it can store energy when prices are
low and supply is high, and release this energy
when prices are high and supply is limited. Different
technologies, such as batteries and pumped
storage, are used for energy storage at different
scales. Energy storage improves the reliability and
resilience of the energy system, ???

Pit thermal energy storage (PTES) systems have
been developed as a low-cost, water-based storage
technology for district heating networks. While

annual efficiencies greater than 90% have been

Commonly, the most used types of large-scale
thermal energy storage in practical applications can
be divided into the following [10]: tank thermal
energy storage (TTES), borehole thermal energy
storage (BTES), aquifer thermal energy storage
(ATES), and pit thermal energy storage

AT "v (PTES).Notably, PTES is known for enabling higher
charge/discharge energy rates ???
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By Solmax ??? What does the next generation of Pit
Thermal Energy Storage (PTES) look like? This
question is the focus of the Efficient Pit research
and development project funded by the German

Federal Ministry for Economic ??7?

Large-scale water pit thermal energy storage
(PTES) promotes solar district heating (SDH)
system as one of the most potential renewable
applications for carbon neutrality. PTES needs vast
investment and operates in a complicated system
with numerous components, highlighting the need
for a suitable simulation tool for tech-economic and

CONTAINER
] TYPE ENERGY
] STORAGE SYSTEM

Energy storage system
FE RoHS € &

Expertise and concrete projects in the field of
seasonal thermal energy storage is limited 594

102.4kWh , -
si2v LA M Thomas Schmidt et al. / Energy Procedia 149

o -~ =

T~ . E (2018) 585????"594 10 Thomas Schmidt et al./
Energy Procedia 00 (2018) 000????"000
' : internationally and there is currently a lack of
BT u reliable and adequate analysis tools to assess the
b technical-economic
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A business case for sharing investment and benefit
H?je Taastrup Fjernvarme a.m.b.a. (district heating
company (HTF)) and the district heating
trans-mission company VEKS are currently

establishing a Pit Thermal Energy Storage (PTES)
??7?

Water pit thermal energy storage systems have
been demonstrated in Denmark and have proven
effective in increasing the solar thermal fractions of
district heating systems and in covering the
mismatch between heat demand and production.
This study analyzed five years of measurement data

for two PTES systems in Denmark, namely Marstal

and
L
Mraxeee N =S A Pit Thermal Energy storage is a large water
o Esjsf“ reservoir used for storing thermal energy. The
: reservoir is lined with a water-proof plastic lining to
) retain heat and prevent water from leaking out into
B the surrounding soil. The top of the storage is
covered by a floating insulating cover used for
W T T retaining the heat and keeping
| p——

(C) 2025 Solar Energy Resources 10/10 Web: https://www.gebroedersducaat.nl



