
Thermal energy storage participates in
deep peak 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 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.

 

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.

 

What is the difference between deep peak regulation and normal peak regulation?

It can be seen that at the phase of deep peak regulation,as the output of units decreases,the cost of thermal

power unit continues to increase,which is due to the increased cost of oil input and equipment wear cost.

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

 

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.

 

Do I need to charge the energy storage system for peak shaving?

The dispatching department calls it for free. When the output of thermal power unit is between (1 - k) Pthe and

0.5 Pthe,the thermal power unit has the ability for peak shaving. At this time,there is no needto charge the

energy storage system for peak shaving. To avoid deep discharge in energy storage system,SOCmin is set to

20%.

In recent years, with the development of energy storage technology, many scholars have paid attention to the

use of energy storage to improve frequency modulation capabilities, and have done some research [29-32]. Liu

et al. [33] proposed a flexible retrofitting method for thermal-energy-storage-coupled thermal power units.

An operation optimization model of integrated energy system for combined Thermal-Storage-PV economic

operation considering deep peak load regulation demand is ...

unit participates in deep peak regulation, the minimum stable combustion load of the boiler can ... deep
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regulation performance of thermal power units [1]. Circulating fluidized bed (CFB) ... performance. Liu et al.

[13] proposed the utilization mode of energy storage for subcritical and SC-CFB boilers. By designing an

advanced energy balance ...

In the absence of energy storage to participate in auxiliary services, the power system uses thermal power to

participate in deep peak regulation to reduce the curtailment of wind power companies. In this mode, the

changes of on-grid electricity and income of wind power compa-nies and thermal power companies are shown

in Figure 1. In Figure 1 ...

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 ...

With the development of smart grid and energy internet, energy storage will play an important role in

maintaining the power balance and providing frequency regulation in future power system.

A stochastic unit commitment model considering deep peak regulation and OTS is established, and the role of

OTS for further promoting the accommodation of renewable energy is analyzed quantitatively. Case studies

based on the IEEE 30-bus system demonstrate that OTS can further release the potential of deep peak

regulation and promote the ...

deep peak regulation for thermal power units can effectively improve the market vitality, reduce the

compensation cost of peak regulation market, and further

The active Deep Peak Regulation (DPR) of a Francis Hydroelectric Generating System (FHGS) is crucial to

large-scale consumption of renewable energy in clean energy bases. The traditional vertical integrated

dispatching method of FHGS lacks a reasonable compensation mechanism, leading to its negativity

behaviours in DPR.

Under the premise of maximizing the consumption of wind power, a hierarchical optimal scheduling model of

the power system with wind power is established considering the ...

Due to intermittent characteristics of wind power generation, battery energy storage system (BESS) has been

exploited for decreasing the adverse impact of wind power output on the grid.

For example, the limited peak load capacity of energy storage systems hinders their ability to meet the deep

peak load requirements of thermal units. Moreover, the intricate processes involved in energy storage systems

encompass multiple stages with high parameters and phase conversion heat, resulting in a relatively low level

of reliability.

Code and data for the article &quot;Reliable frequency regulation through vehicle-to-grid: Encoding
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legislation with robust constraints&quot; by ... OpenTerrace: A fast, flexible and extendable Python

framework for packed bed thermal energy storage simulations. python heat-transfer numerical

multiphase-flow energy-storage phase-change-materials packed ...

LI Junhui, ZHANG Jiahui, MU Gang, GE Yanfeng, YAN Gangui, SHI Songjie, &quot;Hierarchical

Optimization Scheduling of Deep Peak Shaving for Energy-storage Auxiliary Thermal Power Generating

Units ...

Currently, the optimal dispatch model for thermal power units (TPUs) participating in deep peak shaving

(DPS) has garnered significant attention from scholars. References [2, ...

When the Energy Storage System (ESS) participates in the secondary frequency regulation, the traditional

control strategy generally adopts the simplified first-order inertia model, and the power ...

Subsequently, a collaborative optimization model is formulated, integrating EAL regulation with thermal

power deep peak shaving (DPS), aiming to minimize societal peak regulation costs (PRC). ... multi-objective

optimization models are developed in systems integrating RE sources and energy storage systems to balance

costs, emissions, and ...

Deep Peak Regulation Auxiliary Service Market Yuan Guili 1, Chen Sixuan 1*, Dou Xiaoxuan 1 1 Control

and Computer Engineering School, North China Electric Power University, Beijing, China

To address the aforementioned issues, this paper proposes to enhance the flexibility of renewable-penetrated

power systems by coordinating energy storage deployment and deep peak regulation of thermal generators

under varied operating conditions. The main contributions of this work are threefold.

The economics of co-deploying energy storage under current market mechanism is inferior, but it can be

effectively improved when energy storage participates in ancillary services market. With the revenue of

frequency regulation, the cost of renewable co-deployed with energy storage can be even less than that without

co-deployment in most ...

The energy transition towards a zero-emission future imposes important challenges such as the correct

management of the growing penetration of non-programmable renewable energy sources (RESs) [1, 2].The

exploitation of the sun and wind causes uncertainties in the generation of electricity and pushes the entire

power system towards low inertia [3, ...

In Section 3, the optimal scheduling model of combined thermal units, energy storage and photovoltaic is

presented. ... 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 ...
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Currently, the optimal dispatch model for thermal power units (TPUs) participating in deep peak shaving

(DPS) has garnered significant attention from scholars. References [2,3,4,5] quantitatively analyzed the energy

consumption costs of deep peak regulation (DPR) for TPUs and established piecewise functions for peak

shaving costs. To minimize ...

On this basis, we propose a flexibility enhancement method coordinating battery energy storage capacity

optimization and deep peak regulation of thermal generators, which ...

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 ...

The traditional peak shaving methods mainly use thermal power and hydroelectric generation units to assist

the power grid peak shaving. At the cost of the safe and stable operation of the equipment, thermal power or

hydroelectric generation units are required to frequently participate in deep peak shaving of the grid, leading to

higher equipment operation and ...

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.

The minimum power load for CFPP can be further decreased by using various energy storage technologies for

peak shaving and frequency regulation, such as battery energy storage [10], thermal energy storage [11],

pumped-thermal electricity storage [121314].

In the absence of energy storage to participate in auxiliary services, the power system uses thermal power to

participate in deep peak regulation to reduce the curtailment of ...

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 ...

In addition, after the deep peak shaving of thermal power units, the subsidy income of the demand side reform

policies for deep peak shaving should also factor in the benefit calculation; similarly, the impact of deep peak

shaving on energy efficiency is also considered to reflect the social benefits of deep peak shaving. (1)

The virtual power plant (VPP) plays an important role in managing distributed energy by integrating

renewable energy sources, energy storage systems and dispatchable loads. It can not only provide peak

regulation services as good flexible resources, but also participate in the electricity market for additional

profit.
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