
Dual control of energy consumption is
beneficial to energy storage

Are "double control" goals efficient?

This paper introduces the background of goals regarding "double control" of total energy consumption and

energy intensity,sorts out policies regarding "double control" action and their implementation,and points out

that the standards for "double control" are efficientfor the realization of "double control" goals.

 

What is a two-layer optimization control for thermal power and energy storage?

A two-layer optimization control for thermal power and energy storage is developed, taking into account the

remaining frequency regulation capacity of the coordinated operation between them based on AGC

instructions. This model considers the cost of frequency regulation loss and SOC deviations.

 

How to improve the frequency regulation capacity of thermal power units?

In order to enhance the frequency regulation capacity of thermal power units and reduce the associated

costs,multi-constrained optimal control of energy storagecombined thermal power participating in frequency

regulation based on life loss model of energy storage has been proposed. The conclusions are as follows:

 

Can energy storage support the frequency regulation of thermal power units?

Comprehensive evaluation index performance table. Therefore, in the current rapidly developing new energy

landscape where conventional frequency regulation resources are insufficient, the proposed strategy allows for

more economical and efficient utilization of energy storage to support the frequency regulation of thermal

power units.

 

Why should energy storage equipment be used in a multi-energy micro-grid system?

The introduction of energy storage equipment in the multi-energy micro-grid system is beneficial to the

matching between the renewable energy output and the electrical and thermal load,and improve the system

controllability,,.

 

Can a thermochemically efficient energy storage system be used in industrial systems?

Lass-Seyoum et al.  reported an analysis of the creation of a thermochemically efficient and effective energy

storage system (ESS) for use in heating systems and large-scale industrial systems or processes.

Abstract: The transformation from energy consumption &quot;dual control&quot; to carbon &quot;dual

control&quot; system will bring about the surge in demand for renewable energy, and increase the level of

new energy development and terminal electrification, which, at present, may increase the pressure of new

energy consumption and power supply. ...

To fully utilize energy storage to assist thermal power in improving scheduling accuracy and tracking

frequency variations, as well as achieving coordinated control of the frequency regulation power in the

ESCTPFR system, this paper proposes a multi-constraint ...
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The energy industry is a key industry in China. The development of clean energy technologies, which

prioritize the transformation of traditional power into clean power, is crucial to minimize peak carbon

emissions and achieve carbon neutralization (Zhou et al., 2018, Bie et al., 2020)  recent years, the installed

capacity of renewable energy resources has been steadily ...

This paper introduces the background of goals regarding "double control" of total energy consumption and

energy intensity, sorts out policies regarding "double control" action and their...

Between 2007 and 2030, the worldwide transport energy consumption is expected to grow 1.6 % on average

year, according to the International Energy Agency ... The study proposed a model predictive control-based

dual-battery energy storage system (DBESS) power dispatching technique for a wind farm (MPC). To explore

the DBESS working condition, a ...

Electrical Energy Storage, EES, is one of the key ... 1.2.3 Long distance between generation and consumption

10 1.2.4 Congestion in power grids 11 1.2.5 Transmission by cable 11 1.3 Emerging needs for EES 11 ... 3.3

Management and control hierarchy of ...

80%,??(""),? ...

In 2023, China further proposed creating conditions to shift from dual control of total energy consumption and

intensity to dual control of total CO 2 emissions (CE) and CO 2 emissions intensity (CEI) as soon as possible

(The State Council, 2023)  will be an important step for China to achieve the goal of precise control of CO 2

emissions. Similar with the actual ...

China will establish a new mechanism to control carbon emissions and emission intensity from its grip on

energy consumption and consumption intensity for the country''s carbon neutrality and green development,

said a circular released by the General Office of the State Council on Aug 2. ... (2026-2030) period, a dual

control system for carbon ...

In modern times, energy storage has become recognized as an essential part of the current energy supply

chain. The primary rationales for this include the simple fact that it has the potential to improve grid stability,

improve the adoption of renewable energy resources, enhance energy system productivity, reducing the use of

fossil fuels, and decrease the ...

Capital providers have placed increasing importance on risks associated with transitioning to a low-carbon

economy. This study investigates the causal link between energy regulation and cost of debt financing by

exploiting regional variations in stringency of the dual control system of total energy consumption and energy

intensity (dual controls) to construct a ...
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Due to the intermittency of renewable energy, integrating large quantities of renewable energy to the grid may

lead to wind and light abandonment and negatively impact the supply-demand side [9], [10].One feasible

solution is to exploit energy storage facilities for improving system flexibility and reliability [11].Energy

storage facilities are well-known for their ...

Due to various advantages, dynamic programming based algorithms are used extensively for solving energy

storage optimization problems. Several studies use dynamic ...

In recent years, many scholars have studied energy storage in the user-side microgrid. Golpira et al. [8]

devided the design of distribution networks in Smart Cities into two layers and used shiftable loads and the

energy storages to meet the energy balance with the minimum cost. Dvorkin et al. [5] proposed a bilevel

program(BLP) to determine the optimal ES ...

Through the storage of excess energy and subsequent usage when needed, energy storage technologies can

assist in maintaining a balance between generation and ...

Tang Lang, Wang Peng, Ren Songyan. From dual control of energy consumption to dual control of carbon : a

comparative study of policies from multiple perspectives[J]. Science Technology and

Engineering,2024,24(25):11019-11029. 

Table 3 illustrates the dynamic optimal control strategy, in which the optimal control parameters of f, n, V  w,

h and V  w, c were determined by GA based on the outlet water temperatures of hot and cold storage tanks.

The dynamic optimal control strategy for energy charging of the dual-mode coupled system can be presented

as the following ...

Currently, the energy storage device is considered one of the most effective tools in household energy

management problems [2] and it has significant potential economic benefits [3, 4].Energy storage devices can

enable households to realize energy conservation by releasing stored energy at appropriate times without

disrupting normal device usage, and decrease peak ...

In line with the 14th Five-Year Plan, the country targeted a 13.5% reduction in unit GDP energy consumption

and an 18% decrease in CO 2 emissions. As part of its commitment to climate action by 2030, China

introduced the &quot;Carbon Peak Action Plan by 2030? emphasizing the control of fossil energy use and

transitioning to carbon intensity control (Agency, 2021; Xi, 2022).

There are three primary steps: calculating the equivalent specific fuel consumption (esfc) for the benchmark

(no energy storage) case, taking into account transmission losses (Equation (1)), calculating the equivalent

specific fuel consumption for the additional power generated, which will be used to charge the energy storage

(Equation (2 ...
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Due to the inherent slow response time of diesel generators within an islanded microgrid (MG), their

frequency and voltage control systems often struggle to effectively ...

The 13th Five-Year Plan (2016-20) adopted a dual control policy for the total amount and energy consumption

intensity, capping the total energy consumption at 5 billion tons of standard coal equivalent annually. And

energy ...

Abstract: With profound changes in China''s energy development situation and the adjustment of the

"dual-control" policy of energy consumption amount and intensity, it is worthwhile to re ...

Power systems are undergoing a significant transformation around the globe. Renewable energy sources

(RES) are replacing their conventional counterparts, leading to a variable, unpredictable, and distributed

energy supply mix. The predominant forms of RES, wind, and solar photovoltaic (PV) require inverter-based

resources (IBRs) that lack inherent ...

As renewable energy penetration increases, maintaining grid frequency stability becomes more challenging

due to reduced system inertia. This paper proposes an analytical ...

The 13th Five-Year Plan (2016-20) adopted a dual control policy for the total amount and energy consumption

intensity, capping the total energy consumption at 5 billion tons of standard coal ...

In this case, a packed-bed storage unit with smaller thickness and larger surface area will markedly contribute

to a low energy consumption of operation and high-power density. From the perspective of thermal energy

utilization, one of the most significant issues to be addressed is thermal energy upgrading [ 17 ].

At present, there are many feasibility studies on energy storage participating in frequency regulation.

Literature [8] proposed a cross-regional optimal scheduling of Thermal power-energy storage in a dynamic

economic environment.Literature [9] verified the response of energy storage to frequency regulation under

different conditions  literature [10, 11] analyzed ...

The composition of worldwide energy consumption is undergoing tremendous changes due to the

consumption of non-renewable fossil energy and emerging global warming issues. Renewable energy is now

the focus of energy development to replace traditional fossil energy. Energy storage system (ESS) is playing a

vital role in power system operations ...

4. Accelerate the construction of low-carbon energy storage system. 5. Promote the dual control of carbon

emission in the field of architecture. This article proposes the following suggestions for improving the

effectiveness of the shift from dual control of energy consumption to dual control of carbon emission. 1.

Enhance the awareness. 2.
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Aiming at the optimal economic cost and carbon emissions of the multi-energy microgrid, this paper

comprehensively considers the electrical/thermal/gas coupling demand ...

Multi-objective optimization of building life cycle energy consumption and cost is very essential for guiding

design quantitatively. However, previous studies paid more attention to the potential effect of building energy

saving and cost reduction based on design parameters from the perspective of designers, but ignored the

potential brought by the willingness of users ...
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