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Overview

In this paper, we analyse literature data to understand the role of wind-solar
complementarity in future energy systems by evaluating its impact on
variable renewable energy penetration, corresponding curtailment, energy
storage requirement and system reliability.What is the complementary control
method for wind-solar storage combined power generation?

In order to ensure the stable operation of the system, an energy storage
complementary control method for wind-solar storage combined power
generation system under opportunity constraints is proposed. The wind power
output value is obtained. 

How can a complementary development of wind and photovoltaic energy
help?

The complementary development of wind and photovoltaic energy can
enhance the integration of variable renewables into the future energy
structure. It can be employed as a unified solution to address the discrepancy
between the supply and demand of power within the power system . 

What is the integration rate of wind and solar power?

The integration rates of wind and solar power are 64.37 % and 77.25 %,
respectively, which represent an increase of 30.71 % and 25.98 % over the
MOPSO algorithm. The system's total clean energy supply reaches 94.1 %,
offering a novel approach for the storage and utilization of clean energy. 1.
Introduction. 

Why is energy storage complementary control important?

Due to the different complementarity and compatibility of various components
in the wind-solar storage combined power generation system, its energy
storage complementary control is very important. 

Should wind and solar energy be integrated into power system planning &
Operation?
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Integrating the complementarity of wind and solar energy into power system
planning and operation can facilitate the utilization of renewable energy and
reduce the demand for power system flexibility [5, 6]. 

How can wind-solar complementary power generation be optimized?

In the field of wind-solar complementary power generation, Liu Shuhua et al.
developed an individual optimization method for the configuration of solar-
thermal power plants and established a capacity optimization model for the
integrated new energy complementary power generation system in
comprehensive parks .
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Wind-solar complementarity and energy storage

  

Assessment of Potential
Complementarity of Pumped
Hydropower Storage ...

Jan 24, 2025 · Wind and solar energy are
among the most important clean energy
sources globally but are significantly
affected by climate variations, resulting
in substantial intermittency ...

  

The wind-solar hybrid energy
could serve as a stable power
...

Oct 1, 2024 · Several studies have
assessed the complementary effects of
wind and solar energy using correlation
analysis in different countries [4]. These
analyses revealed that the daily and ...

  

A review on the
complementarity between grid-
connected solar and wind  

Jun 1, 2020 · The spread use of both
solar and wind energy could engender a
complementarity behavior reducing their
inherent and variable characteristics
what would improve predictability ...
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The wind-solar hybrid energy
could serve as a stable power
...

Oct 1, 2024 · In addition, the authors
found that the complementary strength
between wind and solar power could be
enhanced by adjusting their proportions.
This study highlights that hybrid ...

  

Wind-solar-storage trade-offs
in a decarbonizing electricity
...

Jan 1, 2024 · Exploring cost-effective
wind-solar-storage combinations to
replace conventional fossil-fuelled power
generation without compromising grid
reliability becomes increasingly ...

  

Complementarity in renewable
energy sources: Insights from  

Apr 1, 2025 · Wind, solar, and hydro
combinations are widely studied, with
strong seasonal and spatial synergies
that reduce reliance on energy storage.
Advanced methodologies, such as ...

  

Variation-based
complementarity assessment
between wind and solar  
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Feb 15, 2023 · The complementarity
between wind and solar resources is
considered one of the factors that
restrict the utilization of intermittent
renewable power sources such as these,
but ...

  

Exploring complementary
effects of solar and wind
power ...

Mar 1, 2025 · While the methodology can
be effectively tailored to any location
where power generation
complementarity exists, in this paper, it
was specifically crafted for regions with
...

  

Multi-energy complementary
power systems based on solar
energy...

Jul 1, 2024 · The developments of energy
storage and multi-energy
complementary technologies can solve
this problem of solar energy to a certain
degree. The multi-energy hybrid power
...

  

Analysis of optimal
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configuration of energy
storage in wind-solar ...

Oct 15, 2024 · A double-layer
optimization model of energy storage
system capacity configuration and wind-
solar storage micro-grid system
operation is established to realize PV,
wind power, ...

  

Clusters of Flexible PV-Wind-
Storage Hybrid Generation ...

5 days ago · The main research objective
of this project is to provide the industry
with an answer and a solution to the
following question: How can hybrid
plants consisting of renewable energy ...

  

Investigating the impact of
wind-solar complementarities
on energy  

Apr 15, 2016 · The result shows that
wind-solar complementarities carry
significant multidimensional benefits to
the future grid as compared to a stand-
alone wind/solar based ...

  

Review of mapping analysis
and complementarity between
solar and wind  
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Nov 15, 2023 · This review aims to
identify the available methodologies,
data, and techniques for mapping the
potential of solar and wind energy and
its complementarity and to provide ...

  

The complementary nature
between wind and photovoltaic
generation ...

Oct 1, 2020 · In this context, the present
study aims to assess the temporal
complementarity between the solar and
wind resource availability and potential
output generation, and how this ...
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