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Can thermal energy storage be integrated into coal-fired steam power plants?

In the FLEXI- TES joint project,the flexibilization of coal-fired steam power plants by integrating thermal
energy storage (TES) into the power plant process is being investigated. In the concept phase at the beginning
of the research project,various storage integration concepts were devel oped and eval uated.

Can alarge-scale energy storage system improve power plant flexibility?

Comparative assessments demonstrate superior performance in terms of efficiency and economic viability
compared to other advanced large-scale energy storage systems. This work provides a robust solution for
enhancing coal-fired power plant flexibility,supporting the transition to renewable-dominated grids.

Should thermal energy storage be integrated into power plants?

For conventional power plants, the integration of thermal energy storage (TES) into the power plant process
opens up a promising option for meeting future technical requirements in terms of flexibility while at the same
time improving economic efficiency.

How to improve thermal efficiency in coal-fired power plants?

Flexibility and efficiency are co-improved by adopting the revised control schemes. Regulating the thermal
system configuration can improve the ramp-up rate of the coal-fired power plants during peak shaving
transient processes, while it may bring penalties in the performance of the steam temperature control and
thermal efficiency.

Can molten salt energy storage and a steam accumul ator decoupl e coal-fired power plants?

To address these challenges, this study proposes a novel system coupling molten salt energy storage and a
steam accumulator based on cascade thermal energy utilization. The integrated system decouples boiler and
turbine operations by extracting live steam, enabling stable operation of coal-fired power plants under extreme
load reductions.

What type of storage system isused in a power plant?

The storage system is based on a Ruths-type steam accumulator with or without integrated PCM. Since the
working medium of the power plant process is stored or retrieved,it is a direct storage system. The pressure
vessel was designed both for the classic case without integrated PCM and for the innovative approach of
integrating PCM capsules.

Peak load plants, on the other hand, operate during high-demand periods, such as mornings and evenings,
using faster-starting sources like gas ...

In addition to being available when needed, peaker plants also support the operational process that is known as
"peak-load shifting," which seeks to mitigate the strain of large energy load ...
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At that time, the only way to meet peak demand was to oversize coa-fired power plants. Thermal storage
sys-tems were identified as an alternative option. Direct feedwater storage or Ruths ...

Abstract Regulating the thermal system configuration can improve the ramp-up rate of the coal-fired power
plants during peak shaving transient processes, while it may bring ...

However, the primary methods for the absorption of surplus steam in the current deep peak-shaving
technol ogies predominantly involve external equipment storage or outward ...

The results show the minimum power load ratio is decreased from 30 % to about 16 % by steam heat storage
system, and then to zero by converting electricity to heat with ...

The increasing penetration of high-volatility renewable energy sources in the power system presents higher
demands for flexibility from coal ...

The load on the power plant is seldom constant rather it varies from time to time, as shown in Fig. 10.1. The
load on any power plant can be conveniently considered into two parts namely: (i) ...

Compared with solar power tower plants (SPT) with steam as working fluid, molten salt power tower plants
with thermal energy storage have better decoupling ability and ...

A power plant may run as a base load power plant due to various factors (long starting time requirement, fuel
requirements, etc.).Examples of base load ...

The document outlines the operational dynamics of base load and peak load power stations, emphasizing their
roles in meeting fluctuating energy demands ...

2 &#0183; With the substantial expansion of installed renewable energy capacity, integrating molten salt heat
storage system (MSHSS) with coal-fired power plant (CFPP) offers enhanced ...

In an interconnected system consisting of a nuclear power stations, steam station and diesel generating station,
which plant can be used as base load plant ? A. ...

The fast peak-load regulation capability of CFPP is the key. According to the available literature, the lowest
load rate of thermal power plantsis about 30 % [1] and the ...

However, the load ramp rate of CFPPs under deep peak shaving is rarely discussed, despite its significance to
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the overal flexibility performance of CFPPs. This paper ...

Download Citation | On May 1, 2025, Shutao Xie and others published Enhancing peak-shaving capacity of
coal-fired power plant by coupling molten salt energy storage and steam ...

Base load power plants: Examples include nuclear power plants, lignite power plants, run-of-river power
plants and biomass plants. Peak load power plants. Typical ...

Abstract The rapid growth of renewable energy applications demands enhanced flexibility in conventional
coal-fired power plants. To address this challenge, A novel hybrid ...

Regulating the thermal system configuration can improve the ramp-up rate of the coal-fired power plants
during peak shaving transient processes, while it may bring penaltiesin ...

This research article presents an innovative approach to enhance sustainable power generation and grid
support by integrating real-time modeling and optimization with ...

The incorporation of molten-salt energy storage enables the decoupling of the boiler from the turbine, thus
enabling the regulation of the output power during low-load ...

In order to alleviate the peak shaving pressure of power grid and further improve the deep peak shaving
capacity of coal-fired units, this paper applies staged heat storageto ...

Published in: 2024 IEEE 2nd International Conference on Power Science and Technology (ICPST) Article #:
Date of Conference: 09-11 May 2024 Date Added to |EEE Xplore: 26 July 2024

To facilitate the integration of greater amounts of renewable energy into the power grid, it is crucia to
enhance the peak shaving capabilities of conventional thermal power ...

EBSILON software was employed to calculate the thermal power storage and peak shaving capacity for both
the single steam source and multi-steam source heating ...

The document discusses base load and peak load on power plants. Base load refers to the minimum level of
demand that is always present, while peak load ...

In the FLEXI- TES joint project, the flexibilization of coal-fired steam power plants by integrating thermal
energy storage (TES) into the power plant processis being investigated.

The development of large-scale, low-cost, and high-efficiency energy storage technology is imperative for the
establishment of anovel power system based on renewable ...
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Station Load curve Meeting the Load: Interconnecting two power stations, the more efficient plant is assigned
the base load, while the less efficient one is assigned the peak load.

Component of Pumped Storage Hydro Power Plant A pump-storage plant is useful in the system to supply
sudden peak-loads of brief duration. Old and inefficient steam ...

We formulate the concept of a multi-functional energy system, called storage plant, as a possible solution to
cover the variable residual load that appears in most countries ...

However, the current lack of peak shaving capacity and poor flexibility of coal-fired units hinders the
large-scale consumption of renewable energy. This study takesa 670 ...
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