
Compressed air energy storage profit
analysis

As renewable energy production is intermittent, its application creates uncertainty in the level of supply. As a

result, integrating an energy storage system (ESS) into renewable energy systems could be an effective

strategy to provide energy systems with economic, technical, and environmental benefits. Compressed Air

Energy Storage (CAES) has ...

To address the challenge, one of the options is to detach the power generation from consumption via energy

storage. The intention of this paper is to give an overview of the current technology developments in

compressed air energy storage (CAES) and the future direction of the technology development in this area.

Compressed air energy storage (CAES) is regarded as an effective long-duration energy storage technology to

support the high penetration of renewable energy in the gird. Many types of CAES technologies are

developed. The isothermal CAES (I-CAES) shows relatively high round-trip efficiency and energy density

potentially.

The exergy efficiency of the compressed air energy storage subsystem is 80.46 %, with the highest exergy loss

in the throttle valves. The total investment of the compressed air energy storage subsystem is 256.45 k$, and

the dynamic payback period and the net present value are 4.20 years and 340.48 k$.

In the energy analysis, the results indicate that with the system integration, the compressed air energy storage

subsystem achieves a round-trip efficiency of 84.90 %, while an energy storage density of 15.91 MJ/m 3.

Furthermore, the proposed system demonstrates an overall efficiency of 39.98 %.

Adiabatic compressed air energy storage (A-CAES) is an effective balancing technique for the integration of

renewables and peak-shaving due to the large capacity, high efficiency, and low carbon use. Increasing the

inlet air temperature of turbine and reducing the compressor power consumption are essential to improving the

efficiency of A-CAES. This ...

The development of renewable energy is widely considered as the main way to solve the global energy crisis

and environmental pollution problems caused by social development, and many countries have strongly

advocated for the development of renewable energy [1], [2].The International Energy Agency predicts that the

renewable energy will account ...

Compressed air energy storage (CAES) technology has significant advantages such as large storage capacity,

high efficiency, long lifetime, easy maintenance, and short construction period, demonstrating great potential

in the field of large-scale and long-duration energy storage applications. This paper analyzed the lifetime costs

of CAES systems using salt caverns and ...

In a compressed air energy storage system, electricity is used to drive compressors to compress the air during
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the charging process, and during the discharge process, the compressed air is expanded in turbines to generate

electricity [ 19 ].

Conferences &gt; 2014 IEEE PES General Meeting... Compressed air energy storage (CAES) is one of the

most promising mature electrical energy storage (EES) technologies. In this paper, recent technological and

thermodynamic advances in CAES are examined.

In compressed air energy storage systems, throttle valves that are used to stabilize the air storage equipment

pressure can cause significant exergy losses, which can be effectively improved by adopting inverter-driven

technology. In this paper, a novel scheme for a compressed air energy storage system is proposed to realize

pressure regulation by adopting ...

Compressed Air Energy Storage (CAES) technology has risen as a promising approach to effectively store

renewable energy. Optimizing the efficient cascading utilization of multi-grade heat can greatly improve the ...

In supporting power network operation, compressed air energy storage works by compressing air to high

pressure using compressors during the periods of low electric energy demand and then ...

Compressed Air Energy Storage (CAES) technology has risen as a promising approach to effectively store

renewable energy. Optimizing the efficient cascading utilization of multi-grade heat can ...

In the economic analysis, the results indicate that the compressed air energy storage subsystem requires an

equipment investment cost of 256.45 k$. The dynamic payback period spans 4.20 years, as well as the net

present value reaches 340.48 k$, showing that the system integration has a good economic performance.

A novel compressed air energy storage (CAES) system has been developed, which is innovatively integrated

with a coal-fired power plant based on its feedwater heating system. In the hybrid design, the compression

heat of the CAES system is transferred to the feedwater of the coal power plant, and the compressed air before

the expanders is heated by ...

Compressed air energy storage (CAES) technology has received widespread attention due to its advantages of

large scale, low cost and less pollution. ... Small-scale adiabatic compressed air energy storage: control

strategy analysis via dynamic modelling. J. Energy Conversion and Management, 243 (2021), Article 114358,

10.1016/j.enconman.2021. ...

Compressed Air Energy Storage (CAES) has been touted as the next generation bulk storage technology that

is capable of effectively addressing the wind variability issue, and provide flexible and economic generation.

This work develops a state space model for CAES that enables to monitor the dynamic status of the CAES

storage module. The developed state space model is ...
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Establish an overall techno-economic analysis method and model for the traditional CAES and AA-CAES

concept systems. Liu (Liu and Yang, 2007) conducted a comprehensive quantitative evaluation study on the

benefits of CAES through capacity benefit, energy translation benefit, environmental protection benefit and

dynamic benefit.Wang (2013) ...

To reduce dependence on fossil fuels, the AA-CAES system has been proposed [9, 10].This system stores

thermal energy generated during the compression process and utilizes it to heat air during expansion process

[11].To optimize the utilization of heat produced by compressors, Sammy et al. [12] proposed a

high-temperature hybrid CAES system.This ...

Compressed air energy storage (CAES) system is a promising technology due to its numerous advantages,

including relatively low maintenance cost, a long lifespan and high operational flexibility. ... It is important to

underline that a broader profit and loss analysis (i.e. a socio-economic analysis) involving a project as

described in this ...

Different energy storage technologies may have different applicable scenes (see Fig. 1) percapacitors,

batteries, and flywheels are best suited to short charge/discharge periods due to their higher cost per unit

capacity and the existing link between power and energy storage capacity [2].Among the large-scale energy

storage solutions, pumped hydro power ...

In addition, mechanical energy storage technology can be divided into kinetic energy storage technology (such

as flywheel energy storage), elastic potential energy storage technology (such as Compressed air energy

storage (CAES)), and gravitational potential energy storage technology (such as pumped hydro energy storage

technology (PHES) and ...

Compressed air energy storage (CAES) is one of the most promising mature electrical energy storage (EES)

technologies. In this paper, recent technological and thermodynamic advances ...

Heat storage tank: AP: Annual profit: G: Generator: APH: Air preheater: GT: Gas turbine: ASV: Air storage

vessel: LPH: Low-pressure heater: BF: Bag filter: M: Motor: CAES: ... Thermodynamic and economic

analysis of new compressed air energy storage system integrated with water electrolysis and H2-Fueled solid

oxide fuel cell. Energy, 263 (2023 ...

Thermal energy can be stored as thermochemical, sensible and latent [7].Researchers extensively studied the

sensible thermal system as a thermal energy storage (TES) system of A-CAES [8].Razmi et al. [9] studied

these applications but found that the heat recovery in TES is low, thus leading to a lower roundtrip efficiency

(RTE).Wang et al. [10] ...

The intention of this paper is to give an overview of the current technology developments in compressed air

energy storage (CAES) and the future direction of the technology development in this area. ... Extensive
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research was conducted for profit analysis through incorporating a multiparameter vector of the integrated

CAES system with wind ...

The increasing penetration of renewable energy has led electrical energy storage systems to have a key role in

balancing and increasing the efficiency of the grid. Liquid air energy storage (LAES) is a promising

technology, mainly proposed for large scale applications, which uses cryogen (liquid air) as energy vector.

Compared to other similar large-scale technologies such as ...

In addition to widespread pumped hydroelectric energy storage (PHS), compressed air energy storage (CAES)

is another suitable technology for large scale and long duration energy storage. India is projected to become ...

In this paper, the key technologies of compressed air energy storage system are analyzed, and an new

economic model is established, which takes into account the life cycle cost, direct income ...

The total profit was $168.8 million versus $19.18 million, and the payback period was 1.35 years versus 7.81

years. ... the charging phase, air is compressed (C-1 to C-4) using electricity from sources such as the grid,

solar, or wind energy. The compressed air is then liquified by passing through a throttle valve (J-T valve) and

a phase ...

Discharging strategy of adiabatic compressed air energy storage system based on variable load and economic

analysis. Author links open overlay panel Cao Zheng a, Xia ... and 67.5% to maximize daily profit. The

economic analysis also found that the annual energy supply cost of the residential area with the A-CAES

system is 24% lower than that of ...

Through their algorithm for profit maximization they calculated net present value, return on investment,

generation cost and payback period for all variants. ... Exergy and exergoeconomic analysis of a compressed

air energy storage combined with a district energy system. Energy Convers Manag, 77 (2014), pp. 432-440.

Google Scholar [15]

A pressurized air tank used to start a diesel generator set in Paris Metro. Compressed-air-energy storage

(CAES) is a way to store energy for later use using compressed air.At a utility scale, energy generated during

periods of low demand can be released during peak load periods. [1]The first utility-scale CAES project was

in the Huntorf power plant in Elsfleth, Germany, and is still ...
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