
GUADELOUPE PTES STORAGE

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 Dronninglund.

a?cPractical PTES limits: a?cWhat are start costs?

a?cWhat are ramp rates? a?cWhat is the local

generation mix, transmission constraints, etc.?

a?cOptimize system sizing/design for these

constraints rather a?|

Among numerous PTES systems, Brayton PTES

systems exhibit high efficiency and energy density,

making it the most suitable for engineering

applications [13,16] The Brayton PTES consists of

the Brayton heat pump and the Brayton heat

engine. The Brayton heat pump compresses the

working fluid to high temperature during the energy

storage process.
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Storage(PTES) systems [10], an innovative LDES

solution designed. to store electricity in the form of

heat using thermal heat pump and. power cycles,

respectively. Nevertheless, high temperature heat.

A PTES is a large water reservoir used for storing

thermal energy from e.g., solar heating- and

biomass plants, industrial processes, wind turbines

and PV-panels . The storage allows for the

decoupling of consumption and production, a?|

An accurate and less time demanding model is

required when integrating pit thermal energy storage

(PTES) into solar heating systems. Multi-node (1D)

models are commonly used, but these models face 
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The recuperated Joule-Brayton based-PTES system

reveals better round trip efficiency compared to the

PTES based on organic Rankine cycle without

thermal integration due to getting a higher storage

temperature with round trip efficiency of 48.3% and

58.4% at storage temperature of 500?C and 900?C

respectively.

Pumped-thermal electricity storage (PTES), with the

advantages of few geographical constraints, low

capital costs, long lifetimes and a flexible power

rating, is a promising large-scale energy 

In the present paper a multicriteria analysis of a

Rankine Pumped Thermal Electricity Storage

(PTES) system with low-grade thermal energy

integration is performed. The system is composed

by an ORC for the discharging phase and a

high-temperature heat pump for the charging phase.

As previously demonstrated, the low-grade thermal

energy can be 
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We have combined our expertise in supercritical

carbon dioxide (sCO2)-based power cycle

technology and components with safe, low-cost,

highly-scalable storage media to deliver a superior

Pumped Thermal energy storage (PTES) a?? where

excess generation and off-peak electricity is

converted and stored as heat and is later converted

back to 

Pumped Thermal Electricity Storage

(PTES)a??a??a??a? 1/4

a??a??a?3a??a??a?GBPa??a??a??a??Pumped

Thermal Energy Storagea??Electro-Thermal Energy

Storage(ETES)a??a??a??a??a??a??a??a??a??a?

3/4 a??i 1/4 ?i 1/4 ?a??

Abstract. As the world moves toward an electrical

generation system that relies heavily upon

non-dispatchable resources such as solar

photovoltaic and wind power, reliable, low-cost

means to store electrical energy and dispatch it as

supply and demand fluctuate are vital. Pumped

thermal energy storage (PTES) consists of a

reversible heat pump / heat engine a?|
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PTES, Pit Thermal Energy Storage Low cost storing

energy in a green future a?cA flexible energy

system that will enable the conversion from

conventional fossil fuel energy to fluctuating

renewable energy sources requires large scale

energy storage. a?cThe PTES technology is a

low-cost energy storage for thermal energy up

90?C. Energy is

Water pit heat storage has been proven a cheap

and efficient storage solution for solar district

heating systems. The 60,000 m 3 pit storage in

Dronninglund represents in many ways the

state-of-the-art large-scale heat storage,

demonstrating a storage efficiency higher than 90%

during its operation. The storage is used for

seasonal and short-term heat storage of a?|

Pumped thermal energy storage (PTES) is a highly

promising and emerging technology in the field of

large-scale energy storage. In comparison to the

other thermal energy storage technologies, this

method offers high round-trip a?|
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Integrated Pumped Thermal Energy Storage

(TI-PTES), enabling the possibility to increase PTES

electrical Round Trip Efficiency (RTE) and reducing

CAPEX (e.g., avoiding the need of "cold TES" for

example), valorizing freely available heat sources

[8] [9].

In the medium-long duration energy storage range,

a storage technology of interest is constituted by

the. thermo-mechanical. ones, and some of them

showed a benefit from the integration of thermal

energy. Context and Purpose. The 8. th.

International Supercritical CO. 2. Power Cycles

February 27 a?? 29, 2024 San Antonio, TX, USA

The scope of this study is related to thermally

integrated pumped thermal electricity storage

(TI-PTES). Consequently, the background includes

research on advancements in thermal integration.

Applying thermal integration to PTES is known as a

method to increase the power-to-power (round-trip)

efficiency of PTES [7]. In the literature, the 
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3 . Equilibrer Precision et Efficacite dans la

Modelisation PTES Examiner le compromis entre

des modeles de stockage d''electricite thermique

pompee precis et l''efficacite a?|

PTES (also referred to as ''Carnot battery'',

''pumped heat electricity storage'', ''electrothermal

energy storage'', ''thermo-electrical energy storage''

or ''compressed heat energy storage'' in the

literature) stores electricity in the form of sensible

and/or latent heat in insulated thermal reservoirs

containing appropriate storage media, such as solid

packed beds or liquid 

Figur e 6: Storage temperature and stratifi cation

indicators for PTES in Marst al. The gap for exer gy

destructio n in spring 2014 is due to mi ssing flow ra

tes from the dataset, pro bably due t 
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Pumped Thermal Energy Storage (PTES) is a new

idea for a method to store energy, exploiting the

high energy density of sensible heat contained in

solids. The process stores energy as sensible heat

and cold in both a high temperature and low

temperature vessel. The principle idea is to take

electrical energy from the grid, using it to pump heat

Among the in-development, large-scale Energy

Storage Technologies, Pumped Thermal Electricity

Storage (PTES), or Pumped Heat Energy Storage,

stands out as the most promising due to its long

cycle life, lack of geographical limitations, the

absence of fossil fuel streams, and the possibility of

integrating it with conventional fossil-fuel power 

Pumped thermal energy storage (PTES) is a

promising long-duration energy storage technology.

Nevertheless, PTES shows intermediate round-trip

efficiency (RTEa??0.5 / 0.7) and significant CAPEX 
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PTES Mass Deployment. 2030 and beyond. Initial

Commercial Projects. 2026 a?? 2029. Two > 1 GWh

projects a?c DOE award a?c 1. st. commercial

developer, site & financing. Small Scale Testing.

2021a?? 2025 a?c 120kW CO. 2. test loop a?c

Thermal test column Direct ice on coil test a?c

Concrete durability. PTES Roadmap. 50 MW,

24-hour PTES system in 
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