3 Multi-objective optimization of energy
- storage capacity configuration

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.

What is the optimal configuration model for distributed power generation and energy storage?

In Reference (Liu et a., 2019), an optimal configuration model considering the whole life cycle cost of the
system was proposed. The mixed decimal genetic algorithm with integer variables was adopted to solve the
model, and the optimal capacity allocation of distributed power generation and energy storage devices is
obtained.

How to optimize alandscape storage system capacity?

Currently,the independent landscape storage system capacity optimization configuration mostly focuses on
fans,photovoltaic panels and batteries,and few literatures apply hydrogen storage energy to the combined
power supply system. Hydrogen energy has the advantages of green environmental protection,high power
density and low maintenance cost.

What is a hybrid energy storage capacity allocation method?

Zhang et al. 11 propose a hybrid energy storage capacity alocation method based on Monte Carlo and ABC
algorithmsand combine a low-pass filter-based power allocation strategy with fuzzy control,which utilizes the
complementary characteristics of batteries and supercapacitors to improve battery life and system stability.

What are the objectives of energy storage?

Objective functions include the levelized cost of energy (LCOE), the proportion of renewable energy
consumption (REPC), and minimized comprehensive system cost. The charging and discharging power of the
energy storage unit, the footprint of scenic equipment, and other factors are considered as constraints.

|s there a multi-objective capacity optimization model based on economic and environmental factors?
Meanwhile, a multi-objective capacity optimization model considering economic and environmental factorsis

proposed. Based on the multi-objective optimization model, the Pareto frontier set of multi-objective problem
is obtained by NSGA-1I method and selected by TOPSIS method.

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

To address this, this study develops an integrated optimization framework combining ESS capacity planning
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with multi-type EV scheduling strategies. For ESS deployment, a tri-objective model ...

This study offers valuable insights into designing the configuration and operational strategy of a renewable
energy-coupled hydrogen energy storage system, along ...

Multi-objective optimization of operational strategy and capacity configuration for hybrid energy system
combined with concentrated solar power plant

To support long-term energy storage capacity planning, this study proposes a non-linear multi-objective
planning model for provincial energy storagec...

In response to this challenge, this paper establishes a multiobjective capacity optimization model with the
minimum levelized cost of energy, the maximum proportion of renewable energy consumption, and ...

A multi-objective optimization model is developed to balance power curtailment, load power deficiency, and
system investment costs, ensuring economic efficiency and operational reliability.

Optimal capacity configuration of wind-photovoltaic-storage hybrid system: A study based on multi-objective
optimization and sparrow search algorithm

Therefore, we propose a multi type energy storage optimization configuration strategy that comprehensively
considers economic and technological factors, aiming to ...

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 ...

The optimal capacity configuration of combined wind-storage systems (CWSSs) serves as a foundation and
premise for building new electricity system. Th...

Due to the lack of effective operation configuration planning strategy, the promotion and efficient operation of
thermochemical energy storage systems...

The models of energy devices were established in detail, and a multi-variable multi-objective mixed integer
nonlinear programming coupling maximum rectangle method and ...

To sum up, this paper considers the optimal configuration of photovoltaic and energy storage capacity with
large power users who possess photovoltaic power station ...

A multi-objective optimization model based on five dimensions of energy conservation, cost-effectiveness,
environmental protection, system independence, and renewable energy ...
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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 ...

Therefore, this study aims to propose a multi-objective hierarchical co-optimization (MHCO) framework to
address the above two challenges by conducting multi ...

This paper proposes a multi-objective optimization strategy for the configuration of energy storage in power
grids considering the randomness of new energy sources.

In the research on hybrid energy storage configuration models, many researchers address the economic cost of
energy storage or the single-objective optimization model for the ...

Improved multi-objective differential evolution algorithm and its application in the capacity configuration of
urban rail photovoltaic hybrid energy storage systems

The output power of wind, solar, and hydro energy in a multi-energy complementary system (MECS) with the
heating system exhibits certain fluctuations. Gas power generation and ...

Meanwhile, considering variable weights, it achieves comprehensive energy storage planning considering the
optimization goals of power generation, load, and energy ...

In this paper, a multi-objective capacity optimization allocation strategy for hybrid energy storage microgrids
applicable to 5G base stationsin remote areas i

In this paper, a multi-objective mixed-integer quadratic model is developed to include the aforementioned
parameters in the BESS capacity optimisation algorithm.

A multi-objective optimization function that balances the power curtailment rate, load power deficiency rate
and system investment cost ratio with the constraints of power and ...

This paper proposes a configuration method for a multi-element hybrid energy storage system (MHESS) to
address renewabl e energy fluctuations and user demand in ...

In order to make the operation of all-electric propulsion ship more stable and efficient, a lithium battery
energy storage system (ESS) is adopted to join the s

Zhang et al. [28] constructed a two-layer configuration optimization model for multi-energy storage system,
including electric and thermal storage systems, with the objective ...
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A multi-objective optimization method is proposed to solve the capacity configuration problem of the
multi-type BESS in PV systems by considering the economy and ...

Therefore, the capacity optimization configuration of wind/photovoltaic/hydrogen/storage joint power supply
system is studied, and a capacity ...

Highlights o Multi-objective capacity optimization allocation for integrated energy system considering
hydrogen storage. o Operation strategy of setting electricity by cooling and ...

In this paper, in order to obtain the optimal capacity configuration of the integrated energy system, the
economy and carbon emission of the system are studiedand a...
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