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Overview

Which cluster of wind power stations exhibit the weakest complementarity
with radiation?

Analysis of the matrix reveals that the 4th, 5th, 7th, and 8th clusters of wind
power stations exhibit the weakest complementarity with the radiation of
photovoltaic stations. In contrast, the 5th, 7th, 8th, and 10th clusters of
photovoltaic stations similarly demonstrate poor complementarity with the
wind speed of wind power stations. 

What is the complementary coefficient between wind power stations and
photovoltaic stations?

Utilizing the clustering outcomes, we computed the complementary coefficient
R between the wind speed of wind power stations and the radiation of
photovoltaic stations, resulting in the following complementary coefficient
matrix (Fig. 17.). 

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 LM-complementarity between wind and solar power?

The LM-complementarity between wind and solar power is superior to that
between wind or solar power generated in different regions. The hourly load
demand can be effectively met by the LM-complementarity between wind and
solar power. 

Are wind-solar complementarities necessary for a hybrid energy system?

The inherent complementarity of wind and solar energy resources is beneficial
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to smooth aggregate power and reduce ramp reserve capacity. This article
proposes a progressive approach to assess the wind-solar complementarities
in Shandong province, China for the preliminary planning of hybrid energy
systems. 

Is there a complementarity between wind and solar energy?

Studying the complementarity between wind and solar energy is crucial for
optimizing the use of these renewable resources. Multi-energy compensation
systems need to consider multiple metrics, and current research relies on the
correlation of single metrics to study this complementarity.
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What are the classifications of wind-solar complementary functions of communication base stations 

  

Complementarity assessment
of wind-solar

Jan 14, 2021 · Abstract: The inherent
complementarity of wind and solar energy
resources is beneficial to smooth aggregate
power and reduce ramp reserve capacity. This
article proposes ...

  

Evaluating wind and solar
complementarity in China

Dec 15, 2024 · Several studies have evaluated
the complementarity of wind and solar energy on
a regional scale in China. Utilizing data provided
by the China Meteorological Administration ...

  

A comprehensive study of
renewable energy sources:
Classifications  

Sep 1, 2022 · On the other hand, solar energy
generation shows an elevating trend, particularly
because solar energy technologies are
progressively developed and enhanced by
researchers ...

  

Wind and solar complementary
system application prospects

Feb 26, 2019 · This can reduce the capacity of
the solar cell array and the fan in the system,
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thereby reducing system cost and increasing
system reliability. Application in pumped storage
...

  

Overview of hydro-wind-solar
power complementation ...

Jun 21, 2025 · Hydro-wind-solar multi-energy
complementation is not a simply numerical sum,
but it takes full advantage of the output
complementary feature of wind, solar,
hydropower and ...

  

Benefit compensation of
hydropower-wind-photovoltaic
complementary  

Request PDF , On Nov 1, 2023, Zhiqiang Jing and
others published Benefit compensation of
hydropower-wind-photovoltaic complementary
operation in the large clean energy base , Find,
...

  

Long-term complementary
scheduling model of hydro-
wind-solar ...

Oct 1, 2024 · Therefore, to fill this gap, this study
proposes a long-term complementary scheduling
model of hydro-wind-solar (LCMHWS) by
integrating the complementary process of ...
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The Hydro-wind-solar
Complementary Optimization
...

With the access of large-scale wind power
stations and solar power stations, wind energy
and solar energy affect the safe and stable
operation of the power system due to the lack of
...

  

Overview of hydro-wind-solar
power complementation ...

Jun 21, 2025 · China has abundant hydropower
sources, mainly distributed in the main streams
of great rivers.These regions are also rich in wind
and solar energy sources; thus, the generation ...

  

Investigating the
Complementarity
Characteristics of Wind and
Solar  

Dec 1, 2021 · Abstract: This study explores the
potential of renewable power to meet the load
demand in China. The complementarity for load
matching (LM-complementarity) is defined ...

  

An in-depth study of the
principles and technologies of
...

technologies that combine wind and solar
energy, are particularly important because they
improve the stability and efficiency of energy
supply. Through the analysis of technological
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innovation ...

  

Analysis of complementarities:
Framework and examples ...

Oct 1, 2016 · Complementarities play a crucial
role in socio-technical transitions as they
accelerate technology development or decline.
Missing complementary components in ...

  

Design of a Wind-Solar
Complementary Power
Generation ...

Apr 27, 2025 · In order to improve the utilization
efficiency of wind and photovoltaic energy
resources, this paper designs a set of wind and
solar complementary power generat

  

Principle of wind-solar
complementary discharge ...

Jul 11, 2024 · Wind-solar hybrid discharge control
technology is the "intelligent brain" of the new
energy system. It achieves efficient use of
renewable energy ...
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Integrated Scheduling
Strategy of Hydropower-Wind-
Solar Complementary  

Feb 13, 2025 · Reference [6] analyzes the
complementary development forms of typical
hydropower-wind-solar clean energy in China and
looks forward to the key technologies for ...

  

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 ...

  

A review on the
complementarity of renewable
energy sources...

Jan 1, 2020 · One of the commonly mentioned
solutions to overcome the mismatch between
demand and supply provided by renewable
generation is a hybridization of two or more
energy ...

  

A novel metric for evaluating
hydro-wind-solar energy ...

Nov 1, 2024 · Thanks to the regulation ability of
hydropower and the complementarity between
hydro-wind-solar multiple energy, the
complementary operation of VREs with
hydropower ...
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On the spatiotemporal
variability and potential of
complementarity ...

Aug 15, 2020 · The anticipated greater
penetration of the variable renewable energies
wind and solar in the future energy mix could be
facilitated by exploiting their complementarity,
thereby ...

  

Economic operation of a wind-
solar-hydro complementary ...

May 15, 2021 · Three risk indicators are
proposed as objective functions in the economic
operation of wind-solar-hydro complementary
system. Based on the case study of the China's
...

  

Multi-timescale scheduling
optimization of cascade hydro-
solar  

Jan 27, 2025 · Science and Technology for
Energy Transition 80, 17 (2025) Regular Article
Multi-timescale scheduling optimization of
cascade hydro-solar complementary power
stations ...

  

Multi-objective optimization
and mechanism analysis of ...

To address this, we develop a medium-long-term
complementary dispatch model incorporating
short-term power balance for an integrated
hydro-wind-solar-storage system. This model is
...
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Short-term complementary
scheduling of cascade energy
...

Jul 15, 2025 · This study analyzes the
coordinated regulation of the cascade energy
storage-wind-solar energy system and explores
short-term complementary dispatching
strategies to make ...

  

Optimal Design of Wind-Solar
complementary power ...

Dec 15, 2024 · By constructing a complementary
power generation system model composed of
large-scale hydroelectric power stations, wind
farms, and photovoltaic power stations, and ...

  

Optimal Design of Wind-Solar
complementary power  

Oct 29, 2024 · This paper proposes constructing
a multi-energy complementary power generation
system integrating hydropower, wind, and solar
energy. Considering capacity configuration ...
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A copula-based wind-solar
complementarity coefficient:
...

Mar 1, 2025 · In this paper, a wind-solar energy
complementarity coefficient is constructed based
on the Copula function, which realizes the
accurate and efficient characterization of the ...

  

Capacity planning for large-
scale wind-photovoltaic-
pumped ...

Apr 1, 2025 · Lv et al. [15] proposed a dual-layer
planning model for a hydropower-wind-solar
complementary system, with an outer layer
maximizing wind-solar capacity and an inner-
layer ...

  

Assessing the potential and
complementary characteristics
...

Aug 15, 2025 · Using meteorological data from
17 Global Climate Models (GCMs) in the Sixth
Coupled Model Intercomparison Project (CMIP6)
under different emission scenarios (SSP1 ...

  

KelaPhotovoltaicPowerStation,
theworld''slargestintegratedhy
dro  

Jul 13, 2022 · Li Sheng, executive vice president
of the China Renewable Energy Engineering
Institute, said that the hydro-solar
complementary development ...
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Optimal Scheduling of 5G Base
Station Energy Storage
Considering Wind  

Download Citation , On Mar 25, 2022, Yangfan
Peng and others published Optimal Scheduling of
5G Base Station Energy Storage Considering
Wind and Solar Complementation , Find, read ...

  

A new solar-wind
complementarity index: An
application to ...

Jun 1, 2024 · The classifications of both solar and
wind sources are then combined to establish a
basis for complementary classification,
categorizing each day as complementary, non ...

  

Research on Wind-Solar
Complementarity Rate Analysis
and ...

Mar 31, 2025 · Abstract This paper presents a
new capacity planning method that utilizes the
complementary characteristics of wind and solar
power output. It addresses the limitations of ...

  

Long-term scheduling strategy
of hydro-wind-solar
complementary ...

Feb 15, 2025 · (3) To explore the long-term
scheduling strategies of the hydro-wind-solar
multi-energy complementary system in the
dry/normal/wet period, the impacts of the
complementary ...
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Design of Off-Grid Wind-Solar
Complementary Power ...

Feb 29, 2024 · In remote areas far from the
power grid, such as border guard posts, islands,
mountain weather stations, communication base
stations, and other places, wind power and ...
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