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Overview

Can wind-solar-hydro complementarity improve China's future power system
stability?

Wind-solar-hydro complementary potential shows great temporal and spatial
variation. Renewable complementarity can improve China's future power
system stability. In the context of carbon neutrality, renewable energy,
especially wind power, solar PV and hydropower, will become the most
important power sources in the future low-carbon power system. 

Are wind power and solar PV power potential complementary?

The assessment results of temporal volatility of wind power and solar PV
power potential in different regions of China show that they can be well
complementary at different time scales. 

Can a solar-wind system meet future energy demands?

Accelerating energy transition towards renewables is central to net-zero
emissions. However, building a global power system dominated by solar and
wind energy presents immense challenges. Here, we demonstrate the
potential of a globally interconnected solar-wind system to meet future
electricity demands. 

Does wind power and solar PV have a decarbonization pathway?

Since wind power and solar PV are specifically intermittent and space-
heterogeneity, an assessment of renewable energy potential considering the
variability of wind power and solar PV with high temporal resolution in
different regions will facilitate more accurate identification of the
decarbonization pathway of power system. 

What is China's power generation potential from wind-solar-hydro power
resources?

China's total annual power generation potential from wind-solar-hydro power
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resources is 17.57 PWh after complementary optimization using the MOO
model based on NSGA II, which is 4.2% less than the 18.34 PWh without
considering complementary optimization. 

Can wind power & solar PV affect the bearing capacity of power grids?

The output of wind power and solar PV as unstable power sources can be
volatile in adjacent time periods, which will affect the bearing capacity of
power grids. At the same time, excessive output of wind power and solar PV
can result in more curtailment of wind power and solar PV.
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The current status of wind-solar complementary development of communication base stations

  

Globally interconnected
solar-wind system
addresses future ...

May 15, 2025 · A globally interconnected
solar-wind power system can meet
future electricity demand while lowering
costs, enhancing resilience, and
supporting a stable, sustainable ...

  

Solution of Mobile Base
Station Based on Hybrid
System of Wind  

Mar 14, 2022 · The development of
renewable energy provides a new choice
for power supply of communication base
stations. This paper designs a wind,
solar, energy storage, hydrogen ...

  

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

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

  

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, thereby reducing
system cost and increasing system
reliability. Application in pumped storage
...

  

Optimization study of
wind, solar, hydro and
hydrogen ...

Jul 15, 2024 · Consequently, this article,
targeting the current status of multi-
energy complementarity, establishes a
complementary system of pumped hydro
storage, battery ...

  

Assessing the impact of
climate change on the
optimal solar-wind ...

Apr 1, 2025 · Under the SSP585 scenario,
the long-term future power generation
potential ranges from -11.76 % to 11.39
%. This study helps optimize the use of
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solar and wind energy and ...

  

Development and
application complementary
energy ...

The centralized control system of wind
solar energy storage multi energy
complementary power supply shall be
able to realize all the monitoring, control,
regulation, diagnosis, analysis and ...

  

Optimal Scheduling of 5G
Base Station Energy
Storage Considering Wind  

Mar 25, 2022 · This research is devoted
to the development of software to
increase the efficiency of autonomous
wind-generating substations using panel
structures, which will allow the use of ...

  

Development and
application complementary
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energy ...

2.1 Wind/ solar complementary system
With the development of society, wind
energy, solar energy and other
renewable energy are more and more
widely used, which can alleviate the ...

  

Research status and future
of hydro-related
sustainable
complementary  

Jan 1, 2021 · There are various energy
combinations for complementary power
generation. This paper focuses on the
multi-energy complementary power
generation related to hydroenergy, ...

  

Review of Research on the
Present Situation of ...

Aug 21, 2024 · In conjunction with
existing research, this paper anticipates
future exploration in the realm of wind-
solar complementary development or
multi ...

  

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

  

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 ...

  

Complementary potential
of wind-solar-hydro power
in ...

Sep 1, 2023 · Wind-solar-hydro
complementary potential shows great
temporal and spatial variation.
Renewable complementarity can
improve China's future power system
stability. In ...

  

A novel metric for
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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 ...

  

Design of Off-Grid Wind-
Solar Complementary
Power ...

Feb 29, 2024 · Currently, wind-solar
complementary power generation
technology has penetrated into People's
Daily life and become an indispensable
part [3]. This paper takes a 1500 m high
...

  

Review of Research on the
Present Situation of
Development ...

Aug 21, 2024 · This paper systematically
reviews the evolution of wind and solar
energy reserves, their development
potential, and their current status in
China from a geographical perspective.

  

Development status
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evaluation and path
analysis of regional ...

Sep 1, 2023 · Due to differences in
resource endowments, levels of
economic development, energy
structure, and effects of policy
implementation, the level of clean ...

  

Research on short-term
joint optimization
scheduling ...

Nov 1, 2023 · The hybrid system was
applied to a national comprehensive
development base of renewable energy
with integrated wind, solar, and
hydropower in China. Studies have
shown ...

  

Design of Oil Photovoltaic
Complementary Power
Supply  

May 15, 2025 · In response to the
construction needs of such scenarios, in
order to solve the power supply problem
of mobile communication base stations,
the natural resource conditions ...

  

Design Hydro-Solar-Wind
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Multi-energy
Complementary ...

Aug 11, 2023 · The global energy crisis
and environmental degradation have
become an urgent issue, and it is
imperative to develop renewable energy
system to promote the transformation ...

  

Modeling and aggregated
control of large-scale 5G
base stations ...

Mar 1, 2024 · A significant number of 5G
base stations (gNBs) and their backup
energy storage systems (BESSs) are
redundantly configured, possessing
surplus capacit...
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