
Virtual energy storage peak load
regulation

The traditional regulation method is difficult to meet future peak-shaving needs [5].Virtual power plant (VPP)

can aggregate distributed resources such as wind turbines, photovoltaic (PV) generators, controllable loads,

and energy storage devices into an adjustable and easily controlled "equivalent power plant" through various

advanced information and ...

Li Xianshan et al. introduced cloud energy storage into microgrids to provide users with &quot;virtual energy

storage&quot; services, building a coordination and optimization model for ...

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

energy storage from multiple application scenarios, such as peak shaving and emergency frequency regulation.

This article proposes an energy ...

As far as existing theoretical studies are concerned, studies on the single application of BESS in grid peak

regulation [8] or frequency regulation [9] are relatively mature. The use of BESS to achieve energy balancing

can reduce the peak-to-valley load difference and effectively relieve the peak regulation pressure of the grid

[10].Lai et al. [11] proposed a method ...

The simulation example shows that the virtual power plant and its day-ahead and intra-day optimal peak

regulation strategy can reduce the peak regulation cost of the power system, as compared with ...

With the rapid growth of electricity demands, many traditional distributed networks cannot cover their peak

demands, especially in the evening. Additionally, with the interconnection of distributed electrical and thermal

grids, system operational flexibility and energy efficiency can be affected as well. Therefore, by adding a

portable energy system and a heat storage tank to ...

provide more peak regulation quantity[9,10],such as Literature [11] studied the compensation price of paid

peak regulation and the optimal strategy of the distribution of peak regulation benefits within the energy

system, so as to motivate cogeneration units to make full use of heat storage devices and auxiliary heat sources

to
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In the VPP''s operation, user-side regulation, distributed power, and energy storage systems collaborate

synergistically to establish a two-layer VPP collaborative and optimal dispatching architecture, as illustrated in

Fig. 1. Download: Download high-res image (202KB) Download: Download full-size image; Fig. 1.
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The rapid development of the global economy has led to a notable surge in energy demand. Due to the

increasing greenhouse gas emissions, the global warming becomes one of humanity''s paramount challenges

[1].The primary methods for decreasing emissions associated with energy production include the utilization of

renewable energy sources (RESs) ...

where ( {Q}_n^j ) is the rated capacity of the j-th ESS.. 2.2 ETP model of the TCL. The equivalent thermal

parameter (ETP) model [28,29,30,31] has been widely used in the modeling of the thermostatically controlled

load (TCL), which depicts the transfer and dissipation of heat energy in a room.The first order ETP model can

be expressed by an equivalent circuit, ...

Exploiting the flexibility hidden in demand-side resources, such as electric vehicles (EVs), thermostatically

controlled loads (TCLs), distributed energy storage devices ...

On the power side, an energy storage system is introduced to utilise the storage characteristics of energy

storage under different operating conditions; however, it only focuses on energy storage peak regulation with a

single demand, and ...

Flexible load regulation margin evaluation method considering virtual energy storage characteristics WANG

Xiyue, XU Jian * (), LIAO Siyang, KE Deping School of Electrical Engineering and Automation, Wuhan

University, Wuhan 430072, China; Received:2021-07 ...

In addition, the demand response can effectively reduce the peak-valley difference in the system net load, peak

load pressure, and energy storage of the thermal power units. By comparing the output of the thermal power

units in Figure 5, we can see that in Case 4, the thermal power unit output fluctuation is smaller and the

operating cost is ...

Capacity allocation and optimal scheduling of virtual power plants (VPP) are important aspects to ensure the

effectiveness of system investment and operational economy. ...

To achieve the national carbon-peak and carbon-neutral strategic development goals, it is necessary to build

power systems dominated by renewable and sustainable energy. The future power system with a high

proportion of renewable and sustainable energy is required to have large-scale, low-cost, flexible, and

adjustable resources. To this end, this article ...

From the viewpoint of load peak regulation, paper [2] proposed the optimization strategy of equivalent virtual

energy storage for temperature control system and participating in the peak ...

With the rapid development of the digital new infrastructure industry, the energy demand for communication

base stations in smart grid systems is escalating daily. The country is vigorously promoting the

communication energy storage industry. However, the energy storage capacity of base stations is limited and
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widely distributed, making it difficult to effectively ...

Building virtual energy storage (VES) can provide energy storage capability without device costs and space

requirements and can be used to promote local PV consumption and reduce the electricity ...

628 Y. Ji, Q. Xu, K. Luan et al. / Energy Reports 6 (2020) 627-632 Then, the power output bound and

ramping rate bound of virtual energy storage are derived on the basic of load

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 uncertainty and inflexibility. However, the demand for

ES capacity to enhance the peak shaving and frequency regulation capability of power systems with high

penetration of RE has not been ...

In recent years, the impact of renewable energy generation such as wind power which is safe and stable has

become increasingly significant. Wind power is intermittent, random and has the character of anti-peak

regulation, while the rapid growth of wind power and other renewable energy lead to the increasing pressure

of peak regulation of power grid [1,2,3].

By real-time monitoring the load rate of transformers, the output of DES system can be adjusted in real time

according to the demand of peak load regulation, so as to give full play to the role of energy storage in peak

load regulation in the distribution network and effectively improve the power supply reliability and power

quality of the low ...

Aneke et al. summarize energy storage development with a focus on real-life applications [7]. The energy

storage projects, which are connected to the transmission and distribution systems in the UK, have been

compared by Mexis et al. and classified by the types of ancillary services [8].

This paper analyses the economic benefits of the battery energy storage system used for load shaving in the

distribution network. Through genetic algorithm, and considering ...

Therefore, in this study, we analyzed the relationship between the electricity consumption characteristics of

EVs and the peak load regulation (PLR) mechanism of power systems, and we proposed an operation mode

for virtual power plants with EVs to participate in the auxiliary service market and facilitate deep peak load

regulation in the ...

Currently, to handle the uncertainty of high-permeability systems of RE, the use of ES combined with

conventional units to enhance the system''s multi-timescale regulation capability has become a hot topic [27,

28]  Ref. [29], to optimize the ES dispatch, an optimal control strategy for ES peak shaving, considering the

load state, was developed according to ...
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3 of flexible loads, which was believed to be innovative solutions for integrating renewables. VESSs can be

inte-grated with other energy resources to provide desired services for the system operator.

where E represents the virtual electromotive force (EMF), and E 0 is the no-load EMF. k q and k u are the

coefficients for the reactive power regulation and voltage regulation, respectively. Q ref and Q e are the

commanded and actual reactive powers for the grid-connected inverter, respectively. V ref and V represent the

reference voltage and the actual voltage at the ...

Battery energy storage systems can be derived from many auxiliary services according to different control

strategies, such as frequency regulation reserve, peak shaving and valley filling, smoothing of solar output

power, load dispatch, islanding operation, reactive power compensation, and virtual inertia provision.

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, ...
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