
Energy storage system and deep peak
load regulation

Do thermal power units provide deep peak regulation?

Specifically, first, the flexibility requirement of renewable integration is quantified, and the operating

characteristics of thermal power units providing deep peak regulation are modeled. On this basis, a capacity

optimization for BES is proposed considering peak regulation characteristics of thermal power units.

 

How can peak regulation be exploited from both power and load sides?

To exploit peak regulation resources from both power and load sides has garnered significant attention from

scholars worldwide. On the power side, thermal power plants serve as the primary source for peak regulation

in China, with deep peak shaving (DPS) becoming standard practice.

 

Is there a trade-off between energy storage and peak regulation?

In the meantime,the trade-off between deploying energy storage and leveraging the deep peak regulation

capacity of existing thermal generators remains to be explored.

 

Is a capacity optimization for BES based on peak regulation characteristics?

On this basis,a capacity optimization for BES is proposed considering peak regulation characteristics of

thermal power units. Extensive case studies on a modified IEEE system compared and analyzed the impacts of

grid integration of different renewable mixes on the power system flexibility from thermal power units and

energy storage.

 

What is the optimal energy storage allocation model in a thermal power plant?

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 regulation and renewable energy utilization in the

system simultaneously, while considering the operational constraints of energy storage and generation units.

 

How does peak regulation affect the operating state of thermal power units?

While at the phase of normal peak regulation,the operation cost increases as the power output increases.

Therefore,for economic operation,the optimal operating state of thermal power units better be maintained near

the lower limit of normal peak regulation. Fig. 3. Deep peak regulation cost of thermal units.

To enlarge the regulation capacity of the power system, some thermal power plants have a specially built

energy storage system for peak regulation. ... Case Study on Deep Peak Load Regulation of Auxiliary Thermal

Power by Electric Vehicles. Energy Sci. Eng. 9, 1465-1476. doi:10.1002/ese3.907.

Compared to costly energy storage devices [9], [10] ... If all renewable energy is fully integrated, the

proportion of renewable energy over system load demand will be 5.82%, 10.99% and 15.63% Table. 2. Table

2. The wind &  solar energy scenarios. ... Test and analysis of energy consumption for deep peak regulation of
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coal-fired power generating ...

With the continuous expansion of grid-connected wind, photovoltaic, and other renewable energy sources,

their volatility and uncertainty pose significant challenges to system peak regulation. To enhance the system''s

peak-load management and the integration of wind (WD) and photovoltaic (PV) power, this paper introduces a

distributionally robust optimization ...

Determining deep peak-regulation reserve for power system with high-share of renewable energy based on

virtual energy storage November 2019 DOI: 10.1109/iSPEC48194.2019.8974980

Because batteries (Energy Storage Systems) have better ramping characteristics than traditional generators,

their participation in peak consumption reduction and frequency regulation can facilitate load and generation

balancing by injection or withdrawal of active power from the electrical grid. In this paper, we propose a joint

optimization framework for peak shaving and ...

The resources on both sides of source and Dutch have different regulating ability and characteristics with the

change of time scale [10]. In the power supply side, the energy storage system has the characteristics of

accurate tracking [11], rapid response [12], bidirectional regulation [13], and good frequency response

characteristics, is an effective means to ...

Aiming at the current problem of penetration of renewable energy, this paper proposes a technical and

economic model of energy storage system participating in deep peak ...

energy storage systems for voltage regulation and peak demand reduction. The novel two-stage framework,

featured with two different control agents, is applied for daytime and nighttime operations to enhance control

performance. Comparison results with other control methods on a real feeder in Western Colorado

Research on Optimal Dispatching of Multi-energy Complementary System with Deep Peak Regulation

Authors : Yuhan Ma, Shuo Ding, Xiaohui Ge, Bo Zhao, Yining An Authors Info &  Claims HP3C ''23:

Proceedings of the 2023 7th International Conference on High Performance Compilation, Computing and

Communications

China states to build new power system dominated by new energy power to promote the targets for peaking

carbon emissions by 2030 and achieve carbon neutrality by 2060. Peaking regulation ancillary services

provided by coal-fired power units is an essential solution to mitigate the volatility and instability of

large-scale renewable energy for China''s specific power ...

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
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economic indicators of an energy storage system and ...

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 ...

Therefore, some high-capacity TPUs should be transformed with flexibility into deep peak regulation (DPR)

units. In this paper, TPUs are divided into DPR units and conventional TPUs. The peak regulation process of

the DPR unit consists of two stages based on the unit load level: basic peak regulation and.

The reduced peak load regulation output is borne by the ESS; therefore, its peak load regulation output is

higher than that in deep peak load regulation. Furthermore, compared to scenario 1, when the ESS participates

in the wind power peak regulation, the total peak regulation cost and wind rejection rate of the system reduce.

This paper is structured as follows: Section 2 briefly discusses the peak shaving demand of coal-fired power

units based on the energy resources status quo and peak shaving operation modes of coal-fired units. Section 3

introduces existing problems, barriers and trends of peak shaving for coal-fired power units. Support policies

of coal-fired power units for peak ...

The given power demand P A G C shown in Fig. 10 consists of load shaving requirements which are

deliberately arranged to test the system''s peak load regulation capacity. From the overall point of view, the

power out demand can be satisfied even with the occurrence of deep peak load demand, which can be further

observed in Fig. 11.

This paper proposes to enhance the flexibility of renewable-penetrated power systems by coordinating energy

storage deployment and deep peak regulation of existing thermal ...

The pressing concerns surrounding the fossil energy crisis, climate change, and environmental pollution have

driven a widespread adoption of renewable energy sources, particularly wind and solar [4, 5].Yet, the inherent

volatility and unpredictability associated with wind power generation [6] present a formidable obstacle to the

operational flexibility of power ...

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].

Due to the randomness and uncertainty of renewable energy output and the increasing capacity of its access to

power system, the deep peak load regulation of power system has been greatly challenged.
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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 ...

Deep peak shaving achieved through the integration of energy storage and thermal power units is a primary

approach to enhance the peak shaving capability of a system. However, current research often tends to be

overly optimistic in estimating the operational lifespan of energy storage and lacks clear quantification of the

cost changes associated with system peak ...

In the context of constructing new power systems, the intermittency and volatility of high-penetration

renewable generation pose new challenges to the stability and secure operation of power systems. Enhancing

the ramping capability of power systems has become a crucial measure for addressing these challenges.

Therefore, this paper proposes a bi-level ...

A two-layer scheduling method of energy storage that considers the uncertainty of both source and load is

proposed to coordinate thermal power with composite energy storage to participate in the peak regulation of

power systems. Firstly, considering the characteristics of thermal power deep peak regulation, a cost model of

thermal power deep peak regulation is ...

This paper proposed a joint scheduling method of peak shaving and frequency regulation using hybrid energy

storage system with battery energy storage and flywheel energy storage in the microgrid. ... with large

capacity and great potential for deep discharge, which also leads to the degradation cost coefficient of the

battery in the initial ...
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