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Can thermal energy storage improve the flexibility of coal-fired power plants?

At present,large-scale energy storage technology is not yet mature. Improving the flexibility of coal-fired

power plants to suppress the instability of renewable energy generation is a feasible path. Thermal energy

storage is a feasible technologyto improve the flexibility of coal-fired power plants.

 

Can heat storage transform coal-fired power plants?

This article provides a review of the research on the flexibility transformation of coal-fired power plants based

on heat storage technology, mainly including medium to low-temperature heat storage based on hot water

tanks and high-temperature heat storage based on molten salt.

 

Are energy storage technologies a viable solution for coal-fired power plants?

Energy storage technologies offer a viable solutionto provide better flexibility against load fluctuations and

reduce the carbon footprint of coal-fired power plants by minimizing exergy losses,thereby achieving better

energy efficiency.

 

How to optimize combustion in coal-fired power plants at low loads?

Load-following operations of coal power plants are required to cope with the variability in power generation

from renewable energy sources. This study aimed to optimize combustion in coal-fired power plants at low

loads by analyzing combustion efficiency,NO x emissions,and ash deposition in a boiler.

 

What is thermal energy storage (TES)?

TES is one of the most studied and deployed forms of energy storage technologies for power plant

applications, which consists of heat storage in thermal reservoirs or a heating media for later use.

 

Is there a conflict of interest in thermal energy storage?

On behalf of all authors,the corresponding author states that there is no conflict of interest.
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Examples of considered combinations are thermochemical energy storage with calcium looping-based carbon

capture [28], molten salt thermal storage with amine solvent CO 2 capture from coal-fired [29] and natural

gas-fired power plants [30] and phase change material thermal storage integrated with ammonia-based CO 2

capture for a coal-fired power plant [31]. ...

This paper presents an engineering and economic evaluation of using thermal energy storage (TES) with

coal-fired conventional and combined cycle power plants. In the first case, conventional pulverized coal

combustion equipment was assumed to continuously operate to heat molten nitrate salt which was then stored
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in a tank. During intermediate-load demand ...

A coal-fired boiler with integrated thermal energy storage was dynamically modeled using Dymola and its

accuracy was verified. ... below the combustion point of pulverised coal, the coal can not be quickly ignited,

which in turn leads to poor flame combustion stability, prone to flame failure, furnace fires, etc. In addition,

during the "wet ...

There are many studies on the thermal properties of coal spontaneous combustion process. For example, Li et

al. [6] explored the thermal characteristics of the coal after low-temperature pyrolysis.They found that the

exothermic oxidation of active sites at room temperature is the initial heat source of self-heating and

spontaneous combustion of the ...

This article provides a review of the research on the flexibility transformation of coal-fired power plants based

on heat storage technology, mainly including medium to low-temperature heat storage based on hot water ...

The 2030 and 2050 EU frameworks for climate and energy (1, 2) aim at the decrease of greenhouse gas

emissions with improved energy efficiency as well as with larger share than nowadays ...

Abstract. Supercritical Carbon Dioxide (S-CO2) energy storage, as an innovative compressed gas energy

storage technology, has multiple advantages such as high energy storage density, economic feasibility, long

operating life, and negative carbon emissions, which has a great potential to be an ideal large-scale long-term

energy storage solution to enhance ...

Combustion Cycle Model Coal: Mid-ranked "super-compliance" subbituminous Powder River Basin (PRB)

PHX-1 Combustor Coarse coal is decomposed into its constituent components ...

Washington, DC - Ten projects aimed at developing advanced technologies for capturing carbon dioxide

(CO2) from coal combustion have been selected by the U.S. Department of Energy (DOE) under its

Innovations for Existing Plants (IEP) Program.. Valued at approximately $67 million ($15 million in

non-federal cost sharing) over three years, the projects are focused ...

This article provides a review of the research on the flexibility transformation of coal-fired power plants based

on heat storage technology, mainly including medium to low ...

The increase of coal seam mining depth leads to the increase of ground temperature stress, which affects the

fracture development and spontaneous combustion characteristics of coal samples. Taking ...

Retrofitting coal-fired power plants for grid energy storage by coupling with thermal energy storage Appl.

Therm. Eng., 215 ( 2022 ), Article 119048, 10.1016/j.applthermaleng.2022.119048 View PDF View article
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Energy storage technologies offer a viable solution to provide better flexibility against load fluctuations and

reduce the carbon footprint of coal-fired power plants by ...

The share of renewable energy in worldwide electricity production has substantially grown over the past few

decades and is hopeful to further enhance in the future [1], [2]  accordance with the prediction of the

International Energy Agency, renewable energy will account for 95% of the world''s new electric capacity by

2050, of which newly installed ...

This study presents a novel method to enhance the flexibility of coal-fired power plant (CFPP). The suggested

integrated system comprises a CFPP integrated with molten salt thermal storage system and a biogas

combustion and its waste heat utilization system. Molten salt can be used to heat high-pressure feedwater and

expel steam into the turbine, quickly ...

Global energy demand is set to grow by more than a quarter to 2040 and the share of generation from

renewables will rise from 25% today to around 40% [1].This is expected to be achieved by promoting the

accelerated development of clean and low carbon renewable energy sources and improving energy efficiency,

as it is stated in the recent Directive (EU) ...
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