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Abstract

In recent years, China's central heating is facing great pressure. During the sixth five-year period,
the thermal power plants in China implemented a strategy called "heat-led electricity generation”
to reduce operating costs. However, this strategy resulted in excessive electricity generation dur-
ing periods of low electricity consumption and insufficient electricity production during peak
consumption, leading to an imbalance between power supply and demand. To address the issue of
"heat-electricity coupling,” numerous scholars from both domestic and international sources have
proposed a solution that involves the collaborative operation of hot water heat storage technology
and combined heat and power units. This solution aims to enhance power supply reliability, im-
prove the quality of heat supply, and achieve power load regulation. This article aims to introduce
the operational principles, application conditions, structural composition, and thermal characte-
ristics of hot water storage tanks in thermal energy storage technology. Furthermore, a compara-
tive analysis is conducted to assess the thermal latency, economic viability, safety, and flexibility
aspects of three different arrangements of thermal storage tank systems: centralized, distributed,
and decentralized. Additionally, the article summarizes the current research achievements and
presents an initial economic evaluation.
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Figure 1. Operation schematic diagram of heat storage tank
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Figure 2. A schematic diagram of the principle of centralized heat storage
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Figure 3. Method 1: Diagram of the distributed layout system of primary grid-side heat storage
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Figure 4. Method 2: Secondary grid side heat storage distributed layout system diagram
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