
Energy storage cost and thermal power
peak regulation

Within the realm of energy storage methods, molten salt TES stands out as a promising approach for

regulating the peak performance of thermal power units. This method exhibits several advantageous

characteristics, including low-cost, high-energy storage23].

The optimal configuration of the rated capacity, rated power and daily output power is an important

prerequisite for energy storage systems to participate in peak regulation on the grid side. Economic benefits

are the main reason driving investment in energy storage systems. In this paper, the relationship between the

economic indicators of an energy storage ...

606 FAN ET AL. FIGURE 1 Schematic diagram of thermal power unit peaking process. where H is the

planning period, d is the discount rate; c g is the flexibility transformation cost per unit capacity of thermal

power units;S g 1 is the set of flexibility transforma-tion ...

Energy storage (ES) can mitigate the pressure of peak shaving and frequency regulation in power systems with

high penetration of renewable energy (RE) caused by ...

The demand of frequency modulation can be divided into five zones as follows: 1. To avoid frequent charging

and discharging of the BESS, a dead band must be set. When the ? f $unicode{x02206}f$ is between ? f 1

$unicode{x02206}{f}_{1}$ and - ? f 1 $-unicode{x02206}{f}_{1}$, it means that the frequency of the node

is in a range that need not be ...

Currently, steam cycle is the main power generation method for nuclear and thermal power units, and thermal

energy storage (TES) technology has been a hot research topic in recent years [9, 10]. The TES and steam

cycle combination is ...

In this paper, a peak shaving and frequency regulation coordinated output strategy based on the existing

energy storage is proposed to improve the economic problem of energy storage development and increase the

economic benefits of energy storage in industrial parks. In the proposed strategy, the profit and cost models of

peak shaving and frequency ...

In summary, based on the consideration of the deep peak load regulation mode of thermal power units [12],

the case adds the consideration of energy storage and photovoltaic to more fully reflect the operation of the

power system with high proportion of photovoltaic access, such like some cities in East China. ...

The application of thermal storage technology in peak regulation of thermal power units has received

widespread attention. RINNES et al. [13] introduced a water storage tank into a cogeneration unit to achieve

thermoelectric decoupling.Wang Hui et al. [14] developed a theoretical model for a coupled system between a

thermal power unit and molten salt energy ...
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pumped-storage hydroelectric plant and thermal power units, and established the layered optimal dispatching

model of joint peak load regulation. Literature [7] studied the problem of considering the price-based demand

response and thermal power plants with

To promote the proportion of renewable energy in the power system, higher regulated capacity is required for

traditional thermal power plants, while frequent and deep ...

Cui, Y., Zhou, H., Zhong, W., et al.: Optimal dispatch of power system with energy storage considering deep

peak regulation initiative of thermal power and demand response. High Volt. Eng. 47(5), 1674-1683 (2021)

(in Chinese) Google Scholar

The model determines the peak regulation status of individual EAL and thermal power units, taking into

account the comprehensive costs associated with EAL adjustments, the economic ...

6 &#0183; Advanced adiabatic compressed air energy storage based on compressed heat feedback has the

advantages of high efficiency, pollution-free. It has played a significant role in peak-shaving and valley-filling

of the power grid, as well as in the consumption of new ...

In contrast, Case2 optimally coordinates EAL regulation with thermal power DPS, alleviating pressure on

thermal power plants. Compared to Case1 under the three wind power scenarios, the costs of thermal power

DPS in Case2 are reduced by 12.53%, 14.06%

Download Citation | On Jun 1, 2024, Shiye Yan and others published Flexibility enhancement of

renewable-penetrated power systems coordinating energy storage deployment and deep peak regulation of ...

Li J, Zhang J, Mu G, et al (2019) Hierarchical optimization scheduling of deep peak shaving for

energy-storage auxiliary thermal power generating units. Power Syst Technol 43(11):3961-3970 Google

Scholar Wang P (2016) Economy comparison of

Li et al. mainly evaluated the economy of BESS on the thermal power side for auxiliary peak regulation and

verified that BESS could effectively reduce the peak regulation cost of units; besides, BESS could achieve its

own ...

On the generation side, studies on peak load regulation mainly focus on new construction, for example,

pumped-hydro energy storage stations, gas-fired power units, and energy storage facilities [2].However, as

mentioned in [2], the limited installed capacity of these energy infrastructures makes it difficult to meet the

power system peak load requirements.

Even though each thermal energy source has its specific context, TES is a critical function that enables energy
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conservation across all main thermal energy sources [5]  Europe, it has been predicted that over 1.4 &#215; 10

15 Wh/year can be stored, and 4 &#215; 10 11 kg of CO 2 releases are prevented in buildings and

manufacturing areas by extensive usage of heat and ...

The degradation cost and operation and maintenance costs of energy storage were considered, but the

peak-shaving mechanism of thermal power units, which plays an important role in the flexible regulation of

the power system, were not considered.

The thermal power unit DPR absorbs more renewable energy; accepts the peak regulation compensation of

wind power, photovoltaic power, and other thermal power units; and shares the compensation cost according

to ...

New energy storage methods based on electrochemistry can not only participate in peak shaving of the power

grid but also provide inertia and emergency power support. It is necessary to analyze the planning problem of

...

With the rapid development of new energy in recent years, its proportion in the power grid is increasing. The

impact of its randomness, intermittence and negative peak regulation characteristics on the power grid is more

and more significant. The "duck curve" characteristic of high proportion of new energy is obvious, which

brings great pressure to the peak load ...

Optimal Peak Regulation Strategy of Virtual and Thermal Power Plants PengLi 1,YuanfengChen,KangYang

2,PingYang,Jingyi Yu 1,SenjingYao,ZhuoliZhao3*, Chun Sing Lai3,4*, Ahmed F. Zobaa4 and Loi Lei Lai3*

1Digital Grid Research Institute of China Southern Power Grid, Guangzhou, China, 2Guangdong Key

Laboratory of Clean Energy ...

and reconstruction of thermal power units resulting from energy storage for auxiliary peak regulation were

analyzed quantitatively. Compared with [19-22], Oudalov et al. evaluated the economic benefits from the joint

participation of BESS in auxiliary frequency

On this basis, an optimal energy storage allocation model in a thermal power plant is proposed, which aims to

maximize the total economic profits obtained from peak ...

In recent years, the high percentage of wind power accessibility in Northwest China has worsened the

dilemma of peak regulation and spinning reserve in the power system, frequently resulting in wind

abandonment.Therefore, a concentrated solar power (CSP) plant equipped with an electric heater (EH) is

implemented to join the peak regulation, and the joint ...

Various control methods can be used for energy storage devices in buildings, including rule-based, model

predictive [5], fuzzy [6], optimization, and neural network-based [7] control methods.However, each method
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has its own strengths and weaknesses. Rule-based ...

DOI: 10.3389/fenrg.2022.799557 Corpus ID: 248991220 Optimal Peak Regulation Strategy of Virtual and

Thermal Power Plants @inproceedings{Li2022OptimalPR, title={Optimal Peak Regulation Strategy of

Virtual and Thermal Power Plants}, author={Peng Li and Yuanfeng Chen and Kang-Chin Yang and Ping

Yang and Jingyi Yu and Senjing Yao and Zhuoli Zhao and ...

With the continuous rapid growth of the renewable energy power generation, the contradiction between

renewable energy accommodation demand and reverse peak regulation characteristics has become a severe

challenge for power grid operation, while the power marketization has also provided a new way for large-scale

renewable energy accommodation. To address this issue, ...

The development of large-scale, low-cost, and high-efficiency energy storage technology is imperative for the

establishment of a novel power system based on renewable energy sources [3]. The continuous penetration of

renewable energy has challenged the stability ...

This study proposes an optimized operation model for the joint operation of thermal power and energy storage

while considering the lifespan degradation of energy ...

The total peak regulation cost in scheme 2 is reduced by 25.98% compared to scheme 1, and the new energy

power abandonment cost and thermal power units'' deep peak ...

The compensation case was divided into five levels, as listed in Table 1 (National Energy Administration and

Central China Regulatory Bureau, 2022). where B i, t, peak G is the peak regulation compensation cost for the

thermal power unit i; p j, peak G is thej P i,

In view of the lack of peak regulation resources in power systems of China and the serious dilemma of

abandoned wind/solar energy, it is urgent to fully mobilize the peak regulation ...

Some studies focus on the technical feasibility of coal-fired power plants providing DPR services from the

plant perspective. Liu [14] analysed the DPR service settlement rules in northeast China and offered

suggestions for updating plant flexibility. Starkloff, Alobaid [15] established a dynamic model of coal-fired

power plants to evaluate different methods for ...
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