
Profit analysis of compressed air energy
storage

Wang et al. [128] proposed a hybrid renewable-energy generation/storage system that included

energy-harvesting devices (wind and wave turbines) and energy-conversion devices (compressed air and

flywheel energy storage modules). It can operate stably and balance between system power and frequency.

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$.

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 ...

Among the large-scale energy storage solutions, pumped hydro power storage and compressed air energy

storage both have a high efficiency of ~70 % but suffer from geographical constraints. In comparison, clean

hydrogen storage belongs to the future, which is expensive, with currently low efficiency of ~20 % [3]. The

thermal-mechanical energy ...

The net present value represents the accumulated profit over the system''s lifetime and is calculated as follows

... Thermodynamic analysis of compressed air energy storage (CAES) hybridized with a multi-effect

desalination (MED) system. Energy Convers Manag, 199 (2019), Article 112047.

Abstract: 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 ...

In this paper, a novel compressed air energy storage system is proposed, integrated with a water electrolysis

system and an H 2-fueled solid oxide fuel cell-gas turbine-steam turbine combined cycle system  the charging

process, the water electrolysis system and the compressed air energy storage system are used to store the

electricity; while in the ...

The heat from solar energy can be stored by sensible energy storage materials (i.e., thermal oil) [87] and

thermochemical energy storage materials (i.e., CO 3 O 4 /CoO) [88] for heating the inlet air of turbines during

the discharging cycle of LAES, while the heat from solar energy was directly utilized for heating air in the

work of [89].
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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 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 ...

Furthermore, the energy storage mechanism of these two technologies heavily relies on the area''s topography

[10] pared to alternative energy storage technologies, LAES offers numerous notable benefits, including

freedom from geographical and environmental constraints, a high energy storage density, and a quick response

time [11].To be more precise, during off ...

The random nature of wind energy is an important reason for the low energy utilization rate of wind farms.

The use of a compressed air energy storage system (CAES) can help reduce the random characteristics of wind

power generation while also increasing the utilization rate of wind energy. However, the unreasonable

capacity allocation of the CAES ...

Pumped hydro energy storage (PHES), compressed air energy storage (CAES), and liquid air energy storage

(LAES) ... and then increases. In other words, the minimum payback time and maximum profit can be

obtained in a discharging period of 3 h, and the higher or lower discharging times have higher payback

periods. ... Thermodynamic analysis of a ...

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 ...

It is mainly due to the increased electricity profit that could cover the capital investment of the CBC system.

Download: Download high-res image (193KB) Download: ... Simulation, energy and exergy analysis of

compressed air energy storage integrated with organic Rankine cycle and single effect absorption refrigeration

for trigeneration ...

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 ...

For the low-capacity scenario (Fig. 2 top), pumped hydro storage results in the most economical ESS

(&#163;88/kW/year), followed by CAES with underground storage (&#163;121/kW/year) and liquid air

energy storage (&#163;130/kW/year). The cost of capital contributes to the majority of the LCC for all

systems and includes replacing batteries over the 30-year ...
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Performance analysis of compressed air energy storage systems considering dynamic characteristics of

compressed air storage. Energy, 135 (2017), pp. 876-888. View PDF View article View in Scopus Google

Scholar [8] F. Crotogino, K.-U. Mohmeyer, R. Scharf. Huntorf CAES: more than 20 years of successful

operation

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 ...

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 ...

A comprehensive performance comparison between compressed air energy storage and compressed carbon

dioxide energy storage ... represents the annual cash inflow. Generally, the profit is obtained from the

electricity output. ... Modeling and characteristic analysis of a 350 MW advanced compressed air energy

storage system. Energy Research and ...

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

research was conducted for profit analysis through incorporating a multiparameter vector of the integrated

CAES system with wind ...

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 ...

The increasing push for renewable penetration into electricity grids will inevitably lead to an increased

requirement for grid-scale energy storage at multiple time scales. It will, necessarily, lead to a higher

proportion of the total energy consumed having been passed through storage. Offshore wind is a key

technology for renewable penetration, and the co-location of ...

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. ... King M, Jain A, Bhakar R, et al. Overview of current compressed air energy storage projects

and analysis of the ...

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

10.1016/j.enconman.2021. ...

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

renewable energy. ... The system''s annual profit increases with the increase in the number of expander stages

(N), as the efficiency increases, resulting in higher output energy and greater income. ... Cai, Y., Li, J., Liu, H.,

and He, Q ...

The aim of this research is the techno-economic analysis of Compressed Air Energy Storage (CAES) systems,

capable of storing large quantities of off-peak electric energy in the form of high-pressure air, as an -energy

stock? which allows the production of high-profit on-peak electricity when required by the grid. Several

studies of both ...

Analysis of compressed air energy storage systems is usually conducted by taking both compression and

expansion stages into consideration using ideal gas laws. Expanders'' mechanical work is first transformed.

The enthalpy transformation of air in the various types of compressed air energy storage systems varies

depending on the expansion ...

Compressed air energy storage (CAES) could be paired with a wind farm to provide firm, ... We present a

firm-level engineering-economic analysis of a wind/CAES system with a wind farm in central Texas, load in

either Dallas or Houston, and a CAES plant whose location is profit-optimized. With 2008 hourly prices and

load in Houston, the ...
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