
Multi-objective optimization of energy
storage capacity configuration

What is the capacity configuration optimization model?

Zhang et al. built a capacity configuration optimization model of hydropower, photovoltaic and wind power

generation system with the goal of maximizing the net present value .

 

Is a CWSS capacity configuration a multi-objective optimization model?

A multi-objective optimization modelfor capacity configuration of a CWSS is presented,and its Pareto front is

obtained by NSGA-II. Then MABAC evaluation method is used to score the alternatives on the Pareto optimal

front. To ensure that alternatives are fully evaluated,this paper innovatively sets the weights in the MABAC

method to be variable.

 

Why is capacity optimization important in integrated energy system?

Capacity optimization is an important part of the integrated energy system,which is directly related to

economy and stability. And capacity configuration is closely related to the input side and output side

mentioned above. The multi-energy system in IES has a complementary coupling relationship between

different energy sources.

 

How accurate is capacity configuration optimization of energy storage in microgrids?

Zeqing Zhang; Capacity configuration optimization of energy storage for microgrids considering source-load

prediction uncertainty and demand response. 1 November 2023; 15 (6): 064102. The fluctuation of renewable

energy resources and the uncertainty of demand-side loads affect the accuracy of the configuration of energy

storage (ES) in microgrids.

 

Is there a multi-objective capacity optimization model based on economic and environmental factors?

Meanwhile, a multi-objective capacity optimization model considering economic and environmental factors is

proposed. Based on the multi-objective optimization model, the Pareto frontier set of multi-objective problem

is obtained by NSGA-II method and selected by TOPSIS method.

 

What are the optimization objectives of a multi-objective function?

The optimization objectives include minimizing power quality,power supply reliability,and energy storage

investment cost. Initially,the multi-objective function is judged to be linearly weighted using the interval

analytic hierarchy process entropy weight method,transforming it into a single objective function.

This study employs the raccoon multi-objective optimization algorithm to optimize shared energy storage

capacity in village-level PV clusters, focusing on the "wall-to-wall electricity sales and ...

The energy situation and sustainable development have been attached numerous attention in recent decades.

The complementary integration of multiple energy carriers has become a significant approach to improve the

current energy structure and alleviate the supply-demand contradiction [1] pared with the conventional supply
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mode, the integrated energy ...

Fig. 1 shows the main components of microgrid power station (MPS) structure including energy generation

sources, energy storage, and the convertors circuit. The MPS accounts for a large proportion in the renewable

energy grid, and the inherent power uncertainty has a more noticeable impact on the power balance [16,

17].When embedded in the ...

This paper proposes a multi-objective optimization model of HESS configuration in non-grid-connected wind

power/energy storage/local user system. In this model, two decision variables, numbers of batteries and

supercapacitors, are determined based on the objective of annual profit maximization and wind curtailment

rate minimization.

A reasonable and economical configuration of the capacity and location of multi-energy storage systems is the

key to ESS access to RIES. This paper starts from the problem of siting and capacity of ESS, considers the

economic performance of ESS with the RIES, and proposes an optimization method for multi-energy storage

system.

The type, installed capacity and combination of energy equipment significantly affect the investment cost and

operation benefits of the integrated energy system (IES). However, the traditional optimization method for IES

focuses on the installed capacity of energy equipment, and ignores the impact of type and combination

configuration, giving rise to some problems ...

Their findings demonstrated that combining multi-objective optimization with multi-index sustainability

assessment is a powerful tool for advancing regional energy. ... [25] proposed an FCCP method to address

uncertainty in the IES based on power-heat-hydrogen multi-energy storage. The optimization study ...

Capacity configuration ...

The multi-objective capacity configuration optimization based on the improved NSGA-IIalgorithm is

proposed, which is verified to be superior to NSGA-IIand MOPSO. The capacity configurations of off-grid

and grid-connected multi-energy systems are compared and analyzed. The economy of grid-connected system

is better than that of off-grid system.

Integrating the energy storage and the base-load energy can be an efficient solution to cover the fluctuation of

renewable energy. A nuclear-renewable hybrid energy system consisting of a small modular thorium molten

salt reactor, solar photovoltaics, wind turbines, thermal energy storage and battery storage with two operation

modes is proposed to meet the ...

Taking a dual-fuel (diesel-natural gas) microgrid of electric propulsion ship as the object, the Matlab program

is used to implement the algorithm and obtain the optimal solution set, and ...
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The multi-objective capacity optimization of wind-photovoltaic-thermal energy storage hybrid power system

with electric heater Sol Energy, 195 ( 2020 ), pp. 138 - 149 View PDF View article View in Scopus Google

Scholar

In Zhou et al. [16], the chameleon swarm algorithm was employed to conduct multi-objective optimization on

a RIES comprising photovoltaics, batteries, and hydrogen storage.The optimization targets were minimal net

present value and minimal carbon emissions, aiming to ascertain the system''s optimal component

configuration and operational strategy.

A multi-objective optimization model for IES is developed to coordinate the installation configuration and

operation optimization of energy based on the established sub-EH model. Fig. 6 shows that the framework of

the proposed multi-objective optimization model is divided into four modules, and the details are as follows.

Module 1

The utilization of renewable energy resources such as solar and wind energy is one of the viable ways to meet

soaring energy demands and address environmental concerns [1, 2]  is a challenging problem to directly use

renewable energy resources because of their inherent variability and uncertainty [3, 4].To mitigate the

mismatch between the power supply and ...

The expression for the circuit relationship is: {U 3 = U 0-R 2 I 3-U 1 I 3 = C 1 d U 1 d t + U 1 R 1, (4) where

U 0 represents the open-circuit voltage, U 1 is the terminal voltage of capacitor C 1, U 3 and I 3 represents the

battery voltage and discharge current. 2.3 Capacity optimization configuration model of energy storage in

wind-solar micro-grid. There are two ...

It gives the estimated optimal energy storage configuration and comprehensive revenue, considering the

electricity tariffs, power utilization and curtailed load power. The influence of ...

Model simulation and multi-objective capacity optimization of wind power coupled hybrid energy storage

system ... Therefore, the optimization of capacity allocation in RE energy storage system is a key area of

current research. Dong et al. [13] proposed a cost-effective modeling and system configuration approach for a

HESS, aiming to minimize ...

The configuration of battery capacity is crucial for achieving the desirable performance of PVB systems

[11].Most existing studies on battery capacity configuration for PVB systems are based on predefined

operational patterns or strategies, among which the Maximum Self-Consumption (MSC) strategy is the most

commonly used one [12].The MSC strategy ...

To validate the proposed multi-objective optimization configuration model for hybrid energy storage, the

study employs the introduced multi-strategy enhanced multi-objective particle swarm optimization

(CMOPSO-MSI) algorithm. Simulation tests are conducted on an IEEE 33-node distribution system that
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considers the integration of photovoltaic and ...

The fan capacity, photovoltaic panel capacity and energy storage capacity so as to improve the economy and

reliability of the system. In the past few years, the topic of independent wind power storage system capacity ...

Feiqin Zhu et al. [14] established a two-stage multi-objective optimization model to address the large search

space issue in direct optimization. They used the NSGA-II algorithm to balance the relationship between

energy consumption and the configuration cost of supercapacitor energy storage systems, providing

optimization results for peak and ...

This study aims to investigate multi-objective configuration optimization of a hybrid energy storage system

(HESS). In order to maximize the stability of the wind power output with minimized HESS investment, a

multi-objective model ...

To improve the accuracy of capacity configuration of ES and the stability of microgrids, this study proposes a

capacity configuration optimization model of ES for the ...

The urgency of the global climate crisis has become increasingly apparent. The transition to a low-carbon

energy system is crucial to curb Greenhouse gases (GHG) emissions and meet the goals of the Paris

Agreement [1].According to IRENA, to achieve the 1.5 &#176;C target by 2050, a pivotal strategy for

emission reduction involves electrification driven by renewable ...

There are many researches about the capacity optimization of wind-solar hybrid system based on various

objectives. Muhammad et al. (2019) analyzed the techno-economy of a hybrid Wind-PV-Battery system,

which focused on the effect of loss of power supply probability (LPSP) on cost of energy (COE). Ma et al.

(2019) optimized the battery storage of Wind-PV ...

In recent years, many scholars have carried out extensive research on user side energy storage configuration

and operation strategy. In [6] and [7], the value of energy storage system is analyzed in three aspects: low

storage and high generation arbitrage, reducing transmission congestion and delaying power grid capacity

expansion  [8], the economic ...

Firstly, the multi-objective optimization model of multiple energy storage capacity planning based on coupled

DR was established with the objective of minimizing economic cost and carbon emission. Then, adaptive

dynamic weighting factors are used to adapt to the flexibility of planning scenarios.

The Multi-Objective Optimization (MOO) problem is very common and important in engineering systems. ...

At present, as far as we know, there are very few studies on capacity configuration of energy storage system of

urban rail transit system taking into consideration multi-objective optimization problem, resulting in difficult

to obtain a ...
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To this end, this work develops a multi-objective optimization model to address the optimal configuration of

allocation and capacity of electric power distribution networks. The ...

For further discussion, the capacity configuration obtained by multi-objective optimization has been chosen

because of its better results. Figure 4 depicts the power input and output of the hybrid energy system in a

typical week. It can be observed that the power of electrolyzer mainly depends on solar power generation, and

when the PV power is ...

Under the background of large-scale and rapid development of renewable energy, in order to improve the

economic benefit of the system and ensure the reliability of the system, ...

A multi-objective optimization model for capacity configuration of a CWSS is presented, and its Pareto front

is obtained by NSGA-II. Then MABAC evaluation method is ...
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