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Overview

Therefore, this study proposes a multi-energy complementary IES consisting
of photovoltaic panels (PV), wind turbines (WT), batteries, ground source heat
pumps (GSHP), and energy storage tanks, as shown in Fig. 1. The capacity
configuration is optimized in two stages, not only focusing on the life. 

Therefore, this study proposes a multi-energy complementary IES consisting
of photovoltaic panels (PV), wind turbines (WT), batteries, ground source heat
pumps (GSHP), and energy storage tanks, as shown in Fig. 1. The capacity
configuration is optimized in two stages, not only focusing on the life. 

本文提出了一种风光储多能互补能源系统，建立了系统的能量模型；综合考虑系统运行的经济性和环保性，提出了系统综合成本和碳排放量最低的目标
；开发了改进型非支配遗传算法求解仿真模型，得到了多目标问题的帕累托最优解集，并通过逼近理想解排序法获得了系统的最优容量配置运行方案；
利用线性规划软件CPLEX求解器开展了系统的运行调度优化，验证了该系统框架和优化调度模型的有效性和正确性。 研究结果表明，本文所提出
的风光储多能互补能源系统容量配置优化方法有效提高了可再生能源利用率，实现了经济成本和碳排放量最低，提高了系统的经济性和环保性。
本文为可再生能源系统实现持续稳定可靠的供能和园区的低碳化转型提供了参考。. 

The multi-energy complementary system integrating wind, solar, and energy
storage technologies optimizes the use of renewable energy resources,
enhancing both economic and environmental benefits. This study proposes a
multi-energy complementary system model that incorporates wind, solar, and
energy. Can multi-energy complementary systems reduce the need for energy
storage?

The findings demonstrate that in multi-energy complementary systems, the
strategic planning of hydropower capacity can effectively minimize the need
for energy storage, which has significant implications for future energy system
planning. 

Is pumped hydro storage a multi-energy complementary system?

In response to the mentioned issues, this article incorporates pumped hydro
storage (PHS) and electrochemical energy storage (EES) into traditional wind,
solar, water, and fire multi-energy complementary system. Forms an energy
storage-multi energy complementary system (ES-MECS) and selects the
Chongqing city in China as the research focus. 
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What is multi-energy complementary system (MECs)?

The second is to utilize the combined advantages of wind, solar, hydro, coal
and other resources in comprehensive energy bases to promote the
construction and operation of wind, solar, hydro, and thermal multi-energy
complementary system, known as multi-energy complementary system
(MECS) [15, 16]. 

Are multi-energy complementary systems deterministic?

Multi-energy complementary systems that integrate wind, solar, and
hydropower have become crucial for enhancing energy supply efficiency and
stability. However, existing capacity configuration frameworks for these
systems often rely on deterministic, single-temporal-scale methods. 

Can hydropower be used in multi-energy complementary systems?

This study highlights the critical role of hydropower in multi-energy
complementary systems, showing that the optimal allocation of hydropower
capacity can alleviate the pressure on energy storage and improve the overall
system performance, providing both theoretical support and practical
guidance for the design and optimization of these systems. 

What is a multi-energy complementary microgrid system?

Conferences > 2023 6th International Confer. Multi-energy complementary
microgrid systems can take advantage of the characteristics of various types
of energy sources, improve energy utilization efficiency, increase economic
benefits, reduce the cost of electricity, and reduce carbon emissions.
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Optimal operation regulation
strategy of multi-energy
complementary  

The multi-energy complementary system can
accomplish the coordinated operation of creating
heterogeneous energy and has become an
effective means for the ...

  

Research on short-term
optimization and scheduling of
multi-energy  

For instance, Huang et al. [23] adjust the multi-
energy complementary system models through
multi-objective optimization and dynamic
adjustment mechanisms, combining ...

  

Multi-criteria optimization of
multi-energy complementary
systems  

Economic and environmental benefits of multi-
energy complementary systems (MECSs) have
become favorite topics. However, intermittent
renewable energy ...

  

Optimal design of multi-energy
complementary power
generation ...

At present, most island energy supply is highly
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dependent on long-distance transportation of
fossil energy, which give rise to high cost and
risk of energy supply system. ...

  

Optimal scheduling of a multi-
energy complementary system

This paper uses a multi-energy complementary
system composed of thermal, wind, photovoltaic
power generation, and electric energy storage
units to participate in four ...

  

Progress and prospects of
fundamental research ...

Multi-energy complementary distributed energy
system (MECDES) is an important development
direction for the energy system. It has the
advantages of energy conservation and
environmental protection ...

  

Optimal design of hydro-wind-
PV multi-energy
complementary ...

In the proposed multi-energy complementary
schemes, both hydro and wind power are
involved in the dispatch of the system, while PV
still has some spare capacity that ...
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Energy storage capacity
configuration in multi-energy
...

Finally, an example of an actual power grid is
analyzed, and the results show that the multi-
energy complementary system after optimal
configuration of energy storage can ...

  

Optimal dispatch of a multi-
energy complementary system
...

In response to the mentioned issues, this article
incorporates pumped hydro storage (PHS) and
electrochemical energy storage (EES) into
traditional wind, solar, water, ...

  

Multi-objective optimization
and mechanism analysis of
integrated ...

A medium-long-term multi-energy
complementary optimal dispatching model
coupled with short-term power balance is
developed based on a REB that includes
hydropower, WP, PV, and ...

  

????????????????? 

Abstract: The multi-energy complementary
system integrating wind, solar, and energy
storage technologies optimizes the use of
renewable energy resources, enhancing both
economic and environmental benefits. This ...
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Capacity Optimization
Configuration of Battery,
Thermal and ...

Energy storage technology with spatiotemporal
transfer capability can provide an effective way
to solve the potential problems in the high-
proportion renewable

  

Optimization scheduling
method for multi-energy
complementary ...

Based on optimizing the energy supply side's
outputs, we utilize energy conversion devices to
enhance multi-energy complementary
capabilities. On the demand side, ...

  

Cooperative mechanisms for
multi-energy complementarity
in the  

In this context, renewable energy can establish a
multi-energy complementary system through
cooperation with flexible market participants
such as fossil fuels and energy ...

  

Optimization of multi-energy
complementary power
generation ...

The multi-energy complementary power
generation system, incorporating wind, solar,
thermal, and storage energy sources, plays a
crucial role in facilitating the coexistence ...
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Analysis Of Multi-energy
Complementary ...

According to different resource conditions and
energy demands, the multi-energy
complementary systems are constructed through
comprehensive energy management and
collaborative optimization control.

  

Multi-objective optimization of
multi-energy complementary
...

A multi-energy complementary system driven by
solar energy and central grid is proposed to
supply electricity and cooling/heating, in which a
dual-tank thermal storage system ...

  

Hydro-wind-PV-storage
complementary operation
based on a ...

The research explores multi-energy
complementary operations considering complex
comprehensive utilizations tasks, quantifying the
efficiency of different pumped ...

  

Research on the Optimization
of Multi-energy
Complementary

This study establishes a capacity optimization
model for the energy system in the multi-energy
system containing wind, solar, geothermal, and
energy storage systems in ...
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Exploring the sensitivity of
capacity configuration for
multi-energy  

The variable Emax for a multi-energy
complementary system denotes the additional
energy storage capacity required for the stable
operation of the system. Therefore, a ...

  

Enhancing renewable energy
sustainability with pumped
storage: A multi  

The rapid expansion of renewable energy
sources, such as wind and solar, presents
significant challenges to power system stability
due to their inherent intermittency. This study
addresses ...

  

Optimal allocation method of
multi-energy system based on
...

With the rapid development of industry, the
research of energy storage technology and
renewable energy continues to be hot, and the
energy industry opens the era ...

  

Improving full-chain process
synergy of multi-energy
complementary  

Fluctuating renewable energies and loads
challenge the wide-spreading of the clean and
sustainable multi-energy complementary
distributed energy system. This paper aims ...
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Capacity configuration
optimization of multi-energy
system ...

The average wind speed has the significant
impact on the net present value of the system.
The capacity configuration and operation
strategy proposed in this paper are ...

  

Optimal Scheduling Strategy of
Multi-energy Complementary
...

In this article, the design principles and
objectives of multi-energy complementary
optimization scheduling strategy are put forward,
and the specific objectives ...

  

Testing of a multi-energy
complementary absorption
heat pump ...

In this paper, an absorption heat pump with multi-
energy complementary was built to provide
combined cooling and heating. Solar energy was
collected through an evacuated ...

  

A multi-objective planning
method for multi-energy
complementary  

Abstract This study proposes a multi-objective
optimization methodology for planning multi-
energy complementary distributed energy
systems considering process synergy ...
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An Optimal Scheduling Model
for Multi-energy
Complementary

The high penetration of new energy causes a
serious decline in the inertia of power systems. A
dynamic frequency based optimization
scheduling model for a multi energy ...

  

The capacity planning method
for a hydro-wind-PV-battery
complementary  

To fill these gaps and improve the guidelines for
multi-energy complementary capacity planning,
this study proposes a capacity planning
framework for the large-scale ...

  

????????????????? 

Abstract: The multi-energy complementary
system integrating wind, solar, and energy
storage technologies optimizes the use of
renewable energy resources, enhancing both
economic and ...

  

Optimal Design of Wind-Solar
complementary power
generation ...

This paper proposes constructing a multi-energy
complementary power generation system
integrating hydropower, wind, and solar energy.
Considering capacity ...
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Analysis of optimal
configuration of energy
storage in wind-solar ...

Comparing the difference between energy
storage without an installation and energy
storage with improved algorithm, it is shown that
the energy storage configuration of the ...

  

Optimal Scheduling of the
Wind-Photovoltaic ...

After considering the shortcomings of research
on battery energy storage life loss and its
coordinated use in optimization scheduling, this
article constructs a wind-solar energy storage
multi-energy ...

  

Energy storage capacity
configuration in multi ...

Finally, an example of an actual power grid is
analyzed, and the results show that the multi-
energy complementary system after optimal
configuration of energy storage can greatly raise 
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